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EXECUTIVE SUMMARY 

This Resource Conservation and RQCOVCIY Act (RCRA) laclllty lnvostlgatlon (RFI) repon discusses 

invostigations and rosults for ton potontlal roleas0 sltos (PRSs) recommcndod lor no furthor action 

(NFA) for human health. This repon does not address ecotoxicological or olher regulatory concorns, All 
PRSs are located within lcchnlcal Area 33 (TA-33) In thQ extreme southcostem section of Los Alomos 

National Laboratory (LANL). From 1948 until 1972, experiments on initiators, a componont 01 nuclear 

woapons, woro conducted at TA-33. Aftor 1972, the silo housed officos and storago facilltlos lor a 
gcology group, thcn, beginnlng In 1989, otlices and shops for on cleclronics developmetit group, Tho 

electronics group moved out in 1995, TA-33 Is currontly usod for shorblorm oxporlmonts by vorlous 

gfOUpS, 

The PRSs Included in this rapor: arc located at Main Sllo, South SI:e, and East Slte. Mal3 SllG contalnad 

offices, shops, and laboratories. South Slte was used us a flrlng area WhefQ abavoground hlgh 
oxploslvos (HE) tcsts wore cenductod from 1952 unlll approxlmatoly 7955, East Sit0 was oporationnl 

bctwOQn 1955 and 1972 and was used as a flring slto for testing expcrimontol apparatus in noncxplosive 

projoctiics. Exccpt for storage and occasional short-term oxperlmcnts, both firlng sitos havo b m n  lnactivc 

since 1972. 

Sampling was COnduCtQci at Main, South, and East sites bctwoon May and November 01 1996. Tho 

invcstigation conslstod of collectlng surtaco samplos, hand-augcred subsurface samplas, and borohole 

drilling samples, All samples were submitted to the Environmonlal Restoration (ER) Project's sample 
managomcnt otficc, Analyses were PQrlOrmCd lor radionuclldos, inorganic analytes, volatilo and 
semivolatile organic compounds, polychlorinotod blphonyls (PCBs), and HE, as approprlato, 

PhclSC I sampling was conducted ot two PRSs, Phasc II sampllng was pcrformcd 31 Sown PRSs whore 
Phaso I lnvostigotion had dotormined tho prosonco of conlamination Qr whoro Phaso I rosults ware 

inconclucivc. Ono PRS, an outfall, could not bo found. Tho PRSs dlscussod In this ropon nro listed In 

Tablc ES.1, Summaries of tho investigations and their results follow Tctblo ES-1. 

Criteria for NFA for human hoalth are listod in Soction 3.6 of this rcpoR. Dlscusslons of human hQalth 

risk assessment at scvcral PRSs or0 basad on an industrial scenarlo, on the assumption that TA.33 wlll 

rcmaln an industrial site undor LANL control. 

PAS 33-002(b) is sumpTA.33-134, locotod at Matcrlal Disposal Aroa K (MOA K),Tho sump was fUrthQr 

lnvostigalod bccouso Phaso I sampling, whlch may not have locntod the maxlmum cantamlnant 

concontratlons, was Inconclusive, Phase I\ sampling confirnlod that tritium was present obavo screening 

action lovoi (SAL), but bclow risk Ievols. The PRS is rocommondod for NFA for human hoatth undor 
Crilorion 5 bocauso It has bcon invostlgatod and ovaluatod, 
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TABLE ES-1 
SUMMARY OF PROPOSED ACTIONS 

n, An X In thls column lnrlicater that the G ~ I O  la lldd on Iho Hurnrdorra and Solid Woslo Amondmantn (HSWA) Modulo Vlll of 
tho LbbOrOlOry'G RCRA opnrnllng pormlt (EPA lQD0,0306), 

PRS 33=002(c) Is sump TA-33.133, located at MDA K. The sump wos 1uRhor lnvostlgatod bocause 
Phase I sampling was Inconcluslvc, Phaso I sompllng may not have locntod tho sump or Iho maxlmum 

Contaminant concentrations associated with the sump, Phasa I I  sompllng conilrmed that tritium was 

prcscnt below SAL, Furthor lnvostlgotlon of anomalous plutonlum results from Phaso I sampling voriflecl 
that plutonlum was not prosent ot lovcls of concorn.Tho PRS Is rocommandod for NFAlorhuman hoalth 
undor Crttorion 5 because II hns bccn lnvostlgotod and evoluntod. 

PRS 33=003(b) Is underground chombor TA-33-13, locatcd at MOA D In East Slto. Archival rosonrch 

conducted atlor thc RFI work plan was writton lndlcatod that PCBs may havo boon doposltad as n rosult 

of a chamber cxperlmcnt. Addltlonal surface and subsuriacc somplas wero taken during 1996: no PCBs 
wuro doteclod at lovols of conccrn.The PRS is racommondod for NFAfor humon haalth undar Critarlon 5 
becauso i t  has boon lnvostlgatod and ovaluatod, 

PRS 33=004(k) Is on alleged outfall from bunker TA-33-8f ot East Slto, lnvostlgatlon durlng tho 1994 

and 1996 field campaigns falied to locote ollhor a drain llno or an outfall. Basad on those efforrs, and the 

bonlgn history of TA-33-8?, tho PRS is proposcd for NFA for humnn health under Criterion 1: Tho PRS 
cannot bt, found. 

PRS 33=006(0) Is the shot pad at South Slto whorc! implosion studlcs woro conductod In tho mid4 $ 5 0 ~ ~  
Uranium and copper arc widely dlstrlbutod in the sita's solls, Rlsk assassmont rosuits Indicated that 
thoso contamlnnnts do not poso an unacceptable risk, Tho 1994 HE analyses at South Slto woro 

compromised by missod holding tlmos, Limltod rosampling confirmed that HE Is not present In 
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conccntratlons of concorn. Tho PRS is recommondcd lor NFAlor human hoolth under Crltorlon 5 bccwse 

it has been invcstlgated and evaluated, 

PRS 33-008(0) Is a landflll that was ostabllshed in 1984 as part of a debris clcanup at South Slto, Tho 

landfill contains primarily wood debris, Phase I sampling performed in 1996 lound no hazardous 

contamination at Icvois oi concern. Funhor action Is not warrantod, and tho PRS Is rocommondod lor 
NFA lor human health undor Criterion 5 because It has boon invostlgatod and ovoluatod. 

PRS 33=008(b) is a landfill that was cstirbllshcd in 1984 as pan of il dobrls cloanup at East Slta The 

landfill contains primarily wood debrls, Phase I sampling perlormod in 1996 lound no hazardous 
contamination at lovols of concern, and furthcr action is not warranted. Tho PRS Is recommendod for 
NFA for human health undor Criterion 5 because it  has boen invostlgatsd and CValUatQd. 

PRS 33=011(d) was a paved outdoor storage arca surrounding warehouseTA=33-20 at East Sito, During 

the 1994 sampling campaign, had, uranium, and tritium wore detectad abovo SALs in one asphalt 

sample and its duplicate. Phase II sampling, complctod in 1996, indicatod that contamlnatlon Is at 

occop:ablc tovcls. The PRS Is proposed lor NFA tor hurnan health undor Critorlon 5 bocnuso It has boon 
lnvestlgatod and ovniuatod. 

PRS 33.013 Is il pavcd drum storogo aroo located cast of the tritium faclllty, TA.33-86, During the  1993 
sampling camptrlgn, cadmium, chromium, and trltlum wcro o b s o m d  abovo SALs. Beryllium was 

moasurod abovo soil background Icvols. Phase If sampling did not tind thcso contnmlnonts at lovols of 
concern. The PRS is rocommcnded for NFA lor human health under Criterion 5 bocause it has boon 

invcstigatod and ov3luatod. 

PRS 33-07? was intended to asscss potcntiol contamination that may haw rcsultod from operational 

rolcascs at Main Slto. Phoso t sampling indlcatod that a wide area around Main Slte dld not contain 

contaminants above LANL background. The area cast of lormet shop TA-33-39 contained olovated 

polycyclic aromatic hydrocarbons (PAHs) where vehicles had been parked and whoro vohlclo maintenance 

was known to hava occurred. Phaso I I  sampling Indicated that PAHs wore pronont at lnsufficiont 

conccnlrations to rcprcsont r3 hazard to human hoa1:h or the onvironmont. Tho PRS Is rocommondod for 
NFA for human hcalth undor Critcrion 5 because It has bean invcstlgetod and ovaluntod. 
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1 .o INTRODUCTION 

1.1 Gcncral Site History 

Technical Area 33 (TA-33) Is tocatod at tho southeastern cornor of Los Alamos Nntlonal 

Laboratory (LANL) (Flg, 1 . 1 4 ,  Fig, 1.1-2). TA-33 Is divided into five dlscontinuous s l tm  

(Fig. 1.1-3). Main Slto was the locatlon of olllces, shops, a warehouse, and tho tritium facllity. 

Area 6, South Site, and East Site wora firing sites. A largo radiotelascopo currently occup\~s 
tho fifth slte, formerly a staglng and storago area, 

TA-33 was ostablishod In 1947. All flvo sltos woro usod until 1972 lor tcstlng a cornponont 01 

nuclcar weapons callod inltiofors. Tho firing sltos have boon lnactlvo since 1972, axcopt for 

storago and occasional short4orm axperimcnts. Betwoon 1972 and 1989, Main Sito housod 

offlcos and storago facilltlos t ha t  wore used by 3 geology group, Aftor 1989, the offlcos and 

shops housod an otoctronlcs dCvolOpmQnt group. In 1995, tho uloctronlcs group loft TA-33. A 

tritium facility oporatod at Maln Silo from 1955 until 1990: Mntcrlal Dlsposal Aron K (MDA K) 

contains tho saptlc tnnks, sumps, and outfulls from this faciflty. Although not prcsontly usod for 
progrnmmatlc octlvillcn, thc TA is stlll Considorod actlvo; a few buildings are usod for storngo 
or for short-torm projocts. 

Thls report C V d U n t Q S  potonticll rcleosc sltos (PRSs) at East Slfo, South Sito, ond Maln Slto. At 

East Slte, tests wore conducted in undarground chambers In 1948 and In 1952. Also at East 

Slte, botwccn 1955 and 1972, largo guns fired non-cxplodlng projoctllos contolnlng oxporlmontal 

apparatus Into berms and catchorboxos, Similar oxporlmcnts, as well os nbovoground axploslvo 

tcsts, wore porlormod at South Slto betwoon 1952 and 1955. Maln Slto contolnod storago ond 

holdlng arcas In addition to shops and olflcos. A trltlum hcll lty was In oporcltlon at Main Slte 
betwoen 1955 and 1990, 

T ~ Q  following matarlols may hnvo contrlbutod to contamhallon at tho PRSs dlscussod In this 

report: cadmium, chromium, lead, uranium, trltlum, aomivolatllo organic Compounds (SVOCs), 
high oxploslvos (HE), nnd polychlorlnatod biphonyts (PCBs). Small volumos of othor matorlals 

may have bean usod at any of those sltos. Although rodlonuclides a m  rQgUlatOd by tho 

Doporlmant of Energy (DOE) and not rogulatod under tho Rosourco Conservation and 
Rocovory Act (RCRA), It Is mor0 ofllclont and costdfoctlvo to lnvastigata all typos a1 potantlal 
contamination during a singlo slto choractorlzatlon. Thoroforo, radlochomlcnl concorns oro 

addressod In this roport. 
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Fig, 7.1-1. Locatfon of Los Alamos National Laboratory. 
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Fig, 1.1-2. Loccltlon of TA-33 with rcspect to laboratory TAs and surrounding land holdlngs. 
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1 9  RFI Overview 

Tho TA-33 RFI Work Plan lor Oporoblo Unit 1122 w a s  submitted to Envlronmontai Protaclion 

Agency (EPA) Region 6 In May 1992 (LANL 1992, Of84). EPA approvod tho plan, wlth minor 
modifications, In July 1993 (EPA 1993,02-090). Phase Ii and modlfied Phnso I sampling plans 

woro includod in RFI reports submitted during Soptombor 1995 (Environmental Rostoratlon 

Project 1995,1263) and Docember 1995 (Envlrorimcnlal Restoration Project 1995,1288).  Tho 
tochnlcal approach of Iho plan Usod phased sampllng to locat0 the sources of any contaminntlon 
ossoclatod with LANL actlvltics. Contaminants dctoctad durlng Phase I r~conna i~snnce  

sampling woro subjoet to Phnso I I  sampllng. Throo PRSs-33-011(d), 33,013, and 33-017- 

have undorgono Phase I 1  sampling as described In Section 5 of thls report, At MOA K, 

Phase II sampling and analysts were conducted in 1996 in accordance wlth plans dotaiiod In 
tho Soptombor 1995 RFI roport lor MOA K (Environmontnl Rosloration Projoct 1095, 1263), 

Those prcviaus ropons aro summeritod In Tnblo 1.2-1, 

Conceptual modols woro dovcropad for thrco dilferont oxposuro scenarios (curront USO, 

recrcatlonal USO,  construction) cis doscrlbod in Seclion 3.1,2 of tho RFI Work Plan for Opornblo 

Unit 11 22. Prlmary releaso mechanisms at TA-33 include sediment transport and rosuspenslon 

by wind. Other releaso mochanlsms considcrod in Iho plan wcrc landsiidolcrosion, biological 

activity, and dissolution in runoff (LANL 1992, 0784). 

All PRSs in this roport are rccommendod for no furthar action (NFA) lor human hoalth. 

Ecotoxlcoiogicat and ot l ior  roguiatory conccrns have not been addrossod at tho PRSs 

discussed in this report. 

TABLE 1.2.1 

PREVIOUS REPORTS FOR TA.33 PRSS DISCUSSED IN THIS REPORT 

~~ ~~ 

33*002(b) Soplombor 1995 I 1263O 
1263 

A6 ldontlflod In Rolnronco soctlon 01 thls roporl. 
Orotl rapart aubmlned to DOE. 
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1.3 Flold Actlvltles ; 
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L 
I!. 
7 

Tho 1996 sampling compalgn at TA-33 was conducted by ICF=Kalsor pcrsonnol and Is 

documontod In tho 1996 fleld summary report (ICF-Kntsor 1997, 02-720). For tho PRSs In this 

report, iloldwork wi'! PQrfOrmod batwcon May and Novcmbor of 1996. Flold snmpllng octlvltlos 

drllllng and subsurfaco sampla colloction, and us0 of B Jockhcrmmor for stlmpllng undor asphalt. 

Extonsivc ilold screonlng for PCBs was omployod. as dcscrlbod in Section 5 of thls ropon. 

Sampling locations 01 TA-33 wcrc scloctcd uslng tho crltoricl outllnod In the RFI Work Plan for 
Operablo Unlt 1122 (LANL 1992, 0704) or In tho individual Phaso II snmpllng nnd analysls 
plans. for sovoral PRSs, a grld was spaclflod In which snmplbc wcrc scloctod randomly wlthln 

each cd l .  Sovcral sampling locatlons wore targeted for rcsampllng In tho PhaSQ I I  plans, 

7 

5 
m included surfaco samplo cotloction tor flold screonlng and flxcd l ihoratory onalysls, boroholo r- 

Rndlatlon scrocnlng surveys woro routinely canductod ot each PRS prior to sampling. This WQS 

done as part Of Workor SsfQty protocol and to determine shipping roqulroments for oach sample. 
All sampling locations wcrc survcyod uslng global poslllonlng syslcm squipmont. 

Before m y  samplo was taken, each undisturbed sample locatlon was chackad for tho prcsonco 
of nbovo-background lcvols of rndiooctlvlty and for volotllo orgonlc compounds (VOCs), All 

sornplos woro collactcd uslng currant standard oporatlng procedures (SOPS) (LANL 7 993, 

0875). Aftor COllPCtlOn, all samples wcro coolod with ICQ packs In portablo ico chasls and 
subrnittod to  both LANL's rnobllo radiological annlytlcal laboratory (MRAL) and LANL's on-slto 

laboratory for  scrccning of tho containers before being sent oil-site. Chain of CustodylRcquost 

for Analysls forms WOrO complctod for cach samplo, All 1996 surfaco sarnplos WQrQ taken from 
tho surfoca 10 a dcpth of 6 in, within n dlnmctor of opproximntoly 6-8 in. Soil was colloctod from 
tach sampling locntlon uslng ~1 dedicated stalnlass stool spoon and bowl. 

A CME 750TM ougor rig, outfitted with o hollow slom augor (4.254n. innor dlamotor) and 

stainloss stocl split-spoon snmplors (2.5 I t  by4 In,), was used to drill boroholo sarnplos. At oach 
PAS, sarnplos wOrO colloctod from boroholo coros as speclfiod In tho sampling and snalysls 

plans, 

1.3.3 Ouollty Assessment Samples 

A total of 297 sarnplos wore collectod durlng tho 1996 flold compolgn. Nlne fiold duplicates 
wore collected as quality asscssmant samplos durlng the invesllgation by filling two S Q I S  of 
containers with soil from the same locations. 
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1.3.2 

The following dovlations from tho rclovnnt work plans were pQrlOrmOd: 

Devlotlons from RFI Work Plans and Phnsc I I  Sampling and An&lysls Plans 

No samplos were colloctod at 33=004(k) bocauso tho outfall could not ba 

found. 

No debris somplcs woro COlleCtQd at londfllls 33-008(0) and 33-008(b) 

because of tho slzo and mctalllc nature of somo of tho dobrls. Instoad, 

samplos wore colloctod from soil surrounding dobrls. 

9 Only throo samplos wOrO colloctod, instood of four, from oach of throe 

boroholos at 33=008(b) bocauso of Iho shallow depth to tuff. 

To brook asphalt at PRS 33.01 1 (d), il jackhammor was usod instoad of on 

Impact core drill. No asphalt samplos wore colloctod. 

Lasor-induced brookdown spectroscopy (LIBS) was not usod during tho 

1996 field campaign because the oqulpmcnt was not roadlly avallnblo and 

the field tcom was not tralnod in the tochniquo. X-ray fluorcsconco (XRF) 
for scrccnlng Inorganic const1tucn:s was considcrcd oqulvolcnt and mor0 

sultablo undor flold condltlons. 

2.0 ENVIRONMENTAL SETTING 

Tho onvlronmontol sottlng of the Laboratory Is doscrlbod In Soctlon 2.3 of tho Instnllatlon Work 

Plan (IWP) for Envlronmcnral Rostoration (LANL 1996,1379). A discusslon of tho onvironmontal 

sotting, ineludlng climato, goology, hydrology, and a concoptual hydrogeologlc modo1 for tho 

arca and surroundings, Is prcsontod In Sectlon 2.5 of tho RFI Work Plan for Oporablo Unit 11 22 
(LANL 1992, 0784). A summary Is prasontod In tho following swtlons. 

2.1 Climate 

Los Alamos County has a somiarid, lomporoto, mountain cllmats. Summors aro gonornlly 
sunny with modorate, warm days and cool nights. Hlgh oltitudo, llght winds, Clear skles, and dry 
atmosphoro ollow summor tcmporoturos to rango from 50°F to 80°F at TA-33. During tho 

wlntor, tomporaturos typlcolly rango from 1 4 O F  to 54°F. Tho nvorago annual ralntall In tho aroa 

of TA-33 is estlrntltod to rmgc  from 8 to 19 In. Of thls total, approxlmstoly 40% occurs os brief, 
intonso thundorstorms during July and August. Intormitton! stream flow in odjacont canyons 

can occur as a rcsult of thoso storms. Spring snowmclt runoff may also lnduco intormlttont 
stroam flow In local canyons. 
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2 2  Gcology 

2.2.1 Gcologlc Setting 

A dotailad discussion of the goology of the entire Los Alnmos nrca can bG found In Section 2 4  

of the 1996 IWP (LANL 1996, 1379). Tho goology of TA-33 Is doscrlbad In Soction 2,5 of the 

RFI Work Plan tor Oporabio Unlt 1122 and summarlzed hero, Tho Alo Grando's Whit0 Rock 

Canyon, which Is 1000 f t  deep, Is the southeastern boundary ol TA-33. Two trlbutarios of the 

Rlo Grando form AnChO and Chaquohui Canyons and Joln Whito Rock Canyon at TA-33, The 

flv6 seporato sitcs at TA-33 aro located on level mesas bctwccn tho two tributary canyons, East 

Sit0 and thc National Radloastronomy Observatory (NRAO) sit0 aro locatod noor tho south rim 
of Ancho Canyon. South Sit0 Is located on the north rim of Chaquohui Canyon. Runoff from East 

Slto drains prlmnrily Into Whlto Rock Canyon. Runoff from Main Slto, NRAO, and South Slto 
drains into Chaquohul Canyon. 

LANL activltlcs wdro confinod to the mesa bQtWeOn tho two canyons, whoro bedrock Is prlrnarlly 
composod of Unit 2 of tho Tshircgo Mambor of Bandoliar Tuff, Doposlts of Unlt 3 aro 

intermittent at tho eastern cnd of TA-33, Unit 2 constitutcs tho bedrock at East Slla, which Is 
underlain by approxirnatcly 125 11 of Units 2, l v ,  and 19. At South Silo, romnants of Unlt 3 oi 
thQ TShIrogQ Mombor Pro oxposed at high points north and wost of tho slte. 8odrock at South 

Slto conslsts of Unit 2, approximately 50 f t  In dopth, underlain by approxlmately 150 It of Unlts 
l v  and 19. Tho tuffs at TA-33 aro undcrlclln by GSO I t  of basalts, including thololltlc, andositlc, 

and phrcotomagmatic basalt deposits. Boncath the basalt layors arc sedimentary deposits of 
tho Puyo Formation and tho Stlnto Fo Group (Ronoau et ai, 1995, 02-092). DotG on tho 

subsurlaco goology at TA-33 woro obtalnod from doGp boroholos locatod at MDA K, A full 

doscriptlon of the cor0 logging of thaso boreholos IS provldod in tho RFI roport for MDA K 
submlttod to EPA In Septcmbot 1995 (Envlronmontal Restoration Project 1995, 1263). 

Tho gcology at MDA K Is described In detail In tho RFI ropon for MOA K (Envlronmontal 

Rostoratlon Projoct 1995, 1263). In summary, at tho 1993 boraholas, solls ranged lrom 0,2 to 

1.3 f t  deep and woro undorlnln by weathorcd tuff. Unlt 3 of t h e  Tshircgo Mcmbor of Bnndoller 

Tuff, consisting of pumice and non-wcldod tul f ,  oxtendod from noar tho surface to 10 I t ,  Unlt 

2, conslstlng of non-wclded 10 slightly or moderately woldod tuff with pumlca, extonded to 

73 11. Unlt I v  oxtondod f rom f 3  It to  170 f t :  it consIs:s of moaoratoly waluod tuft wlth pumlCQ. 
Tho vapor-phoso notch is at 170 ft. Bolow tho vapor-phose notch Is Unlt l g  of the Tshirogo 
Mombor. It conslsts of non-woldod tul f  wlth phenocrysts, Ifthlcs, and glossy pumlco oxtondlng 

to 21 6 It. How Is tho basc of tho ash flow Bandolicr Tuffs, with 6 ft ot fnlloutlsurgo roworkad, 
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glossy tuffs, pumlco, ond sand crystnls, Bolow tho tuffs arc sodirncnts of tho Puyo Formation, 
oxtonding lrom 222 lt to 268 f t  nne! containing abundant bosaltlc clndars, The Corros dol Rlo 

basalts arc oncountored at 268 f t  below t ho  surloco. Rancau bt 01. provldo a dotailod 

descrlptlon of tho gcology and goomorphology of TA-33 (Rcnoau Qt at. 1995, 02-692). 

Drllllng In 1996 did not ponotroto below the various units of tho Bandollor Tuff bocausb 

snmpllng and analysis indicatas thnt trltlurn Is boundod wlthln tho tuff. 

2.22 Soils 

A dlscusslon of tho solls in tho Los Alomos aroa can be found In SGctlon 2.4.1.3 of tho IWP 

(LANL 1996, 1379). Soil at Main Silo and the surroundlng mesa top is ciassitiod as Mnckroy 

Rock Compiox (Nyhan ~t al. 1978, 0161). Field logs lndlcato that solis at MOA K rango from 
0. to 8-11 deop. Soils may bo sandy and contain many pumico pcbbics ranging up to 0.5 In, in 

slze. Clay lcnscs may bo intormlxod with PulvQrlZOd tuff. Salk In t h o  dralnagos nre sandy, wlth 

some clay and many small pobblcs, Bedrock is oxposod ai many a r o m  on tho lowor (oastorn) 

pan of tho site, including tho drainage channels east of the soptie systom. 

Soil at South Slto is classlflod as  Hclckroy Rock outcrop complex. Pnront Hackroy soils nro 
shallow, WOll-dr~lnQd solls thnt form on m@sa tops from woathorod tuff. Tho surface layer Is G 

brown, sandy loam opproxlmatoly 4 in. thick. Hackroy subsoil is D reddish brown clay mixed 
with gravol or loom approximatoly 8 In. duep. The Hackroy Rock outcrop comptox contains 20% 

Hackroy solls, 10% Nyjack solls, and 70% rock outcrop, Nyjclck sol1 Is sirnllor to Hackroy but 

doopor and mor0 loamy. Much of t h o  sol1 at South Slto was scrapod to bedrock to build thQ 

borms. 

Sol1 at East Slto and NRAO is classllioc! as Moslc Rock outcrop land typo, containing 65% rock 

oulcrop, 5% undcvclopod soll, 5% Hackroy soll, and 25% narrow oscnrpmonts (Nyhan et al, 

Soils at NRAO rango from 0- to 1-ft doep, 

1978, 0161), Most of East ShQ has boon scrapod to bedrock to Supply rnatorlal for tho berms. 

2.3 Hydrology 

Tho hydrology of the Pajarlto Platcau Is summarized in Section 2,4,2 of the IWP (LANL 1996, 
1379). Faw at t l v l t l r x  porformod durlng t h o  TA-33 1996 snmpllng campaign affoctod or wore 

Influoncod by hydrologlcal consldoratlons. Drllllng to thQ 120.11 depth at MDA K In 1996 dld not 

cncountor pcrchod or ground watw. 
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2.3.7 Surlaco Watcr 

TA.33 is bounded by canyons, A t  TA-33, ophumoral surface water flow to local canyons may 
bo cxpoctcd durlng tho spring SnOWmOlt and summer thundorstorm soasons. ~ u r l o c ~  water 

doos not colloct on tho mesas at tho PRSs discussod In this raport. 

2.3.2 Groundwater 

At East Slto (clavation GdOO 11) tho dopth 01 groundwator Is nssumod to bo 7001t, based on tho 
olovotlon (5700 f t )  of a sprlng in Ancho Canyon, At South Slto (olovntlon 6400 11) tho dopth of 
groundwntor Is assumod to bo 800 11, bosod on tho clovatlon (5600 I t )  of Doo Spring In Whlto 

Rock Canyon. No groundwator wolls 310 locatcd in or ncnr TA.33. D Q Q ~  drilling ot MDA K at 

Maln Slto did not cncountor pcrchod wator. In a gcomorphologlcol study of TA-33, no ovldoneo 

was found of springs noclror tho firing sltos (Roneau ot at. 1995, 02-092). Fig, 2.3.2-1 shows 

tho topography of T A G  and tho rolotlonshlp 01 tho firing sltos to known sprlngs In Ancho and 
White Rock Canyons, 

2.4 Biological Survcys 

Biological resourco flcld survoys wcro  conducted at ? A 4 3  for compllanco wlth tho Fodernl 
Endangcrod Spccios Act of 1973; tho Now Mexico Wildllfo Consorvcltlon Act; tho New Moxico 

Endangercd Spocios Act; E X ~ C U ~ ~ V Q  Ordor 11 990, Protection of Wetlands; Executive Order 

11 988,  Floodplaln Managomont: 10 CFR 1022; Doportmont of Enorgy (DOE) Campk-ince wlth 
FloodplolnNVctlands Environmental Rovlow Requiromonts (DOE 1979,0633); and DOE Order 

5400.1 , Gonoral Enviranmcntal Protcctlon Program (DOE 1988, O O X ) ,  Tho blologlcd summary 
5s includod as Appondlx 0 in tho RFI Work Plan for Oporobio Unlt 1122 (LANL 1992, 0784). 

Environmental conditions at PRSs discussed in thls RFI report wcro highly dlsturbod durlng 

construction In 1947 and thc aarly 1950s. Currently, thQ !iring sitas aro either scrapod to 

bedrock or ovorgrown with chamisa. No habitats for throatenod or ondangorod spoclos wore 

idontifiod on tho mosas. Bald QagloS, goldon oaglos, and pcregrino falcons forago-and 

posslbly nost-In White Rock Canyon noar TA.33. CANL actlvltios are rostricted at TA.33 

botwcbn Novcmbor 1 and July 1. Field survoys lor thoso birds must bo conductod at East Sltc 
beforo noisy oquipment can be usod, South Sito is not nfloctod by this rostrlction. Habitats for 

addltlonal thrcatoncd and endangored spoclos wcro mapped in the canyons bolow TA-33, but 

no such spocios wore found during the surveys, 
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Fig. 2.3.2-1. Springs at TA.33. 

TA-33 RFI Report Saplcmbcr 26,1997 





Wl Report 

2.5 Cultural Surveys 

A cultural resourco survoy was conductod at TA.33 as rcqulrod by tho National Hlstorlc 

Prcsorvatlon Act (Natlonal Park Service 1983, 0632), Slxty=four archacologlcal sltos wore 
idontlflod at TA-33. One largo ruin Is locotod wlthin 100 f t  of tho MDA K drnln flold. Tho ruin was 
roped off during sompllng actlvltlos, No nrehooologlcal sltos wore offoctod by lnvastlgotlon of 
tho PRSs dlscussod In thls ropon. 

South Site: One small archaeofoglcsl sItQ Is locatod approxlmatoly 100 11 northwest of 
PRS 33-008(o). Tho slto Is undisturbed and surroundod by junlpor; It was not afloctod by 
oporatlonal actlvltios or by tho Envlronmontal Rostoratlon (ER) Projoct's sampling nctivltlos. 

No othor archaoologlcal sitcs aro locatod on tho mom at South Slto. 

Eost Sltc: On0 archuootogicat tltc Is locntod on thG mcsa at tho wost Qnd of East She. Tho site 

Is undlsturbod and surroundod by junlpor. It is IOCDtod m a r  on area that was cloarod In 1948 
during tho constructlon of East Sito. No PRSs aro nearby. No oporatianal or ER actlvltlos hnvo 
boon conductod naar thls archnoological slto. 

Main Site: Ono archaoologlcal slto Is locatod nonr TA-33-20 and PRS 33-01 1 (d). Tho ruin is 
locotod outsldo t h o  security loncc, No ER actlvltles took placb In this archnoolagleal oroa, A 

largo ruin that is located southcast o f  TA.33-86 was not affoctod by activltles In tho paved arm 
at PRS 33-013 or by tho sumps at tho wost and of MDA K. 

3,O APPROACH TO DATA ASSESSMENT AND ANALYSIS 

Tho ER Projoct's approach 10 data assossmont 1s dcscrlbod In tho pollcy dOCumOnt ontitlod 
Risk-Bosod Corroctlvc Action Process (Dorrlos 1996, 1297). This approach Inctudos 

snmptlng and analysis doslgn, 

flold lnvostigotlon and collcetion of field and quallty assurance (QA) semplos, 

chcmical and rodlochomicnl analyses of samples and roporting of analytical 

data, 

bnsollno verification and valldation of analytlcal data, 

organization of flold and analytical data Into PRS-spcclllc data sets, 

oxploratory data analysis, 
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comparison of vnlldotod analytical rosults with LANL backpround data, 

cornparison of validated analytical rosults with SALS, 

ovaluatlon of sufficloncy of data sots to support slto doclslono, and 

asscssmont of human hoolth and ocologlcal risk, 

Thc following sections provide an ovorviow of the methods usod to  comploto the stops listed 

abovo for tho PRSs dlscussod In this RFl rcport. 

3.1 Sample Analyses 

Although nolthor NMED nor EPA rovlowod or npprovod tho rolovont Phoso I I  sompllng and 
onnlysls plans, sompllng procccded at risk in spring 1996. Unlcss othorwiso notod, somplos 

word colloctod In accordonco with tho sompllng doslgn spoclfiod In tho 1995 RFI Roport for 
PRSs 33-003(b), 33-008(a), 33=008(b), 33-01 1 (d), 33-01 3, and 33-017 (Environmcntnl 

Restorntlon ProJoct 1995,1265), tho RFI Report for PRS 33=006(0) (Envlronmantol Rostorntlon 

Project 1995, 1288), nnd tho RFI Roport for MDA K (Envlronmcntol Rastoratlon ProJoct 1995, 

1263). All samplos roqulrlng chomlcal and radiochomicol analyses and chaln-of-custody 

documontatlon woro submkod to tho camplo mnnegomont olfico (SMO) and to  tho MRAL. 

Extcnslvo us0 was mado of flold X-ray fluorosconca and PCB llold-scrooning klts, as doscrlbod 

in approprlato scctlons of Soctlon 5 In this roport. 

3.1.1 Andytlcal Mathods 

The following annlytlcnl sultos ware usod for tho samplo an~lySCS in this roport: lnorgnnlc 

chemicals, radlonuclidos, VOCs, SVOCs, PCBs, and HE. Appondlx A lists tho tnrgot analytes 
for whlch onalysos woro parlormod for tho purposo 0 1  this r0pOn. 

All samplos woro analyrcd by contract annlytlcnl laboratorlos using mothods spacillod In 

ER SMO analytlcal subcontracts (LANL 1995, 1278). Tho allowod mathods are curront 

€PA SW-846 ond Contract Laboratory Program (CLP) methods, or cqulvalont, for lnorganlc 

chomlcals, VOCs, SVOCs, PCBs, and HE. Prior to onatysls for Inorganic chomlcals, solid 
sornplos woro dlgostod according to EPA SW-846 mothod 3050 or oqulvalont (EPA 1992, 

1207). Tho abovoamontionod subcontracts spocify LANL-approvod methods for radlochemlcal 

analysos accordlng to tcchnologlos Idontlfiod In thoso subcontracts (c,g., tritium by liquid 
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sclntlllotlon). Analytical method seloction Is doscrlbod in Appendix IV  of tho ER Projoct Quality 

Assurenco Project Plan Requirements for Sompting and Analysis (QAPP) (LANL 1996, 1292). 
For each anolytO, quantltrrtlon or dotoction limits arc spacillod as conlract-roqulrod ostlrnated 
qunntltntlon llmits (EOLs) for organic chemicals and radlonucliUos, and as OStlmatQd dotoctlon 

llmits (EDLs)far lnorganicchomlcals. Thoso llmlts m inClUdQd in Appondlx Ill of tho ER Project 

OAPP, along wlth the target analytos for each analytical sulte. 

3.1.2 Dota Vcrlflcatlon and Validation 

Data vorillcatlon and bascllne validation procoduros were used to determine If data packages 

received lrom the anolytlcal laboratory wcro gonorated according to spcciflcatlons, and I! they 
con:alnod sufflcicnt data lor dcclsion=making. For analy:lcal data used to mako tho doclslons 

discussod In thls RFI roport, bosolino data validation under tho ER protocol was porformou as 

described In tho QAPP (LANL 1996, 1292). 

This proccss produced validation ropono, with data quallflers that dcslgnated potontlol 

doflclencios in tho affectod results. Each data qualifier Is accompanied by D ronson codo that 

prcvldod Informatlon about tho doflclcncy that Icd to quallficntion of tho data. Tho valldntlon 

roports worc uscd to help mako docisions and 10 dlrcct tho focusod volldatlons nooded for 

avaluaflng tho usability of data for thls roport. 

Data wcro qualitiad (Le,, D markor was ottochod to tho data rosults) tor B varioty of fcasons 

durlng tho basollnc valldatlon proccss, Tho basolinc vnlldatlon proeeduro used for rOutlne 

nnalytlcal sorvlcos provides inforrnatlon about tho reason o. qunllllor was opplled and Its 

potential impact on tho alfcctod data. Tho purpose Is not to reject data but rather to onsure that 

tho rolotivo quality 01 tho data Is understood so that tho dotn may bo usod appropriatoly. 

Tho followlng data qualifiers aro used in tho LANL ER Projoct bosclins valldation process: 

A Tho data roqulrcd for data revlow and ovoluatlon am not available. 

U Tho onalyto was not posltivoiy ldontiliod In thc snrnplo, and the ossoclatod value 

is the samplo-specific EQUEOL. 

J The anolyto was positivoly idcntiiiod, but below tho snrnplo-spocific EQL/EDL. Tho 

ossociafod numorical v n l u ~  is ostlmntod to bo mor0 uncortoin than would normally 

bo cxpoctod for that analysis, 

Soptomber 26, 7997 TA-33 RFt Report 





WI Report 

J4- 

J- 

UJ 

RPM 

P 

PM 

A locusod 

Tho anolyto was posltlvoly ldentlfiod, and thc rosult is llkoly to bo biclsod high. 

Tho anolyto was posltlvoly !dOntlflQd, and tho result Is llkoly to bo blasod low, 

The onolyto was not posltlvoly ldontlllod In t h o  samplo, ond tho nssoclntod V ~ I U Q  

is an cstlmato of tho samplo-speclflc EQWEDL. 

Without furthor rcvlow of the raw data, t ho  snmplo rosults aro unusablo duo to 

sorious doflclonclos In tho ablllty to analyro tho somplo and moot qusllty control 

crltcrla. Prusonco or absenco cannot be verlflod. NOTE: Any rosults quallflod as 
RPM musl bo evaluated for rolovanco to data USG. 

Profcssional judgmont should bo applied to uslng tho data In doclsicn-maklng. 

Profassional judgmont should bo nppllod to  uslng thQ dnln In doclslon-maklng. A 

manual roviow of row data 15 rocommendod to dotormino If tho dofoct impocts data 

us0 for doclslon-making. 

data valldatlon may bo roqulrod as a follow-up to tho baselino vnlldntlon. The 

purpose of D focusod valldatlon Is to dctormino tho tachnlcol adequacy of mOasurQment data 
When 

tho data clro qualified as doflciant or as roqulring prolosslonal judgmon: 
during tho voriflcntlonlbosollno valldatlon procoss (for axamplo, WhQn 
holding tlmes aro oxcoodod or lntorforoncos i l ro  prosont, a focusod vnlldatlon 
moy bc roquirod to osslst in dotormining data adequacy for t h o  Intonclod 

usa), or 

tho data quality assassmcnl procoss roquiros addltlonal lnformatlon QhhW 

about tho varlablllty or uncortnlnty of !ho roponod data or about tho'dntn 

quatlty prior to making a data use docislon bocauso of anOmallOS detoctod 

In D data sot. 

Dotails of quality assuronco/quallty control activlties aro presontod In Soctlon 4 of thls rapon. 
Qualifiers resulting from bosollnc and focusod validation a r G  shown In the analytlcal results 

tablos Included In Section 5 of thls roport. Summarlos of data quality avaluntlons and focused 
valldatlon of analytical datn ralovant to thls roport ilro glvon In AppQndlx I3. Tho RPM, P, and 

PM quallflors do not appoar In Soctlon 5 data toblos, nor In Appondlx B, bOCWWI thoy aro 
roplacod during focused valldatlon according to tho data's USI), 
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32 Process for the ldcntlficotion of Chcmicots of Potcntlol Concern (COPCs) 

3.2.1 lnorganic Chemicals 

Dotoctod inorganlc chomlcols aro comporod wlth natural background dlstrlbutians to dotormlne 
If thoy should bo rotalncd ns COPCs or ellmlnatod irom further considerntlon. Tho Inorganic 

background dnto used In this ropon arc takon from soll, sodlmont, and/or tuff somplos colloctod 
throughout Los Alarnos County. Those samplos woro chomically analyzed lor cortain lnorganlc 
(metal) chamlcals (Longmlre ot nl. 1995, 1142; Longmiro ot al, 1995, 1266). All PRS samples 

in this roport wore collcctod from disturbed soli or 1111 matorlal; tho all-soil horizons buckground 

data sot was usod bccauco tho soil mostcr horizon cannot bo Idontlllod In disturbod mntorlol. 

Comparlsons botwclon slto data and background data aro lnllinlly porformod by cornparlng 
each obsorvsd concantratlon datum with a chomlcnl=spoc~flc background scroonlng vnluo that 

is thQ upper toloranco limit (UTL), orthe maxlmum roponod concentrntlon, orthe dotoetion llrnlt 

of II nondctoctod chomlcul. Thoso background scroening valuas aro dorlvad from LANL-wide 

soll, sodirnont, and/or tuff background data. Dotails on tha coiculation of thoso VDIUOS ore 
prosontod In Longmiro et nl, (1995, 1266). 

3.2.2 Radlonuclides 

Compnrlng roportod radlochomical rosulto with minimum datcctnbh actlvltios and background 
data Is nocossary lor dotormining thQ prononm of rildlonuclldcs und for dlstlngulshlng 

concentrations of radionuclidos ossoclatod with Laboratory apcrotions from thoso nttributablo 

to global fnllout and/or to naturally occurring mdionuclldos, Tho LANL ER Projoct roqulros that 
radiochomlcnl data bo roportod by a laboratory on tho basis of D dctoctlon tost. Thorolora, as 
part of tho data voildatlon/dattl assossmont, roportod results must bo ovnluotod to onsuro that 

only thoso rcsults that roprosont datcctlon aro used to closslfy o radlonuclldo ab a COPC. Thls 
is typically dono by cornporing tho roponod valuo wllh tho assoclatod mlnimum dotoctable 

nctlvlty, If one is roportod. Whon the minimum dotoetablo activity is not ovallablo or doos not 

meet the d m  qunllty noods of t h o  ER Projoct, tho  reported value will be tostod agalnst an 
ostimatod rninlmum dotactablo activity. Thls ostlmatod vntuo is bosod on instrumon! countlng 
orror. Tho counting error is typically rcportcd as the analytlcnl uncertainty at a voluo of l=slgma 

(i.Q., ono standard daviatlon), and tho cstlmatod mlnimum doteclnblo actlvlty Is computed as 

3-sigma. 
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Dotoctod radlonuclldos aro oithor rotalncd as COPCs or ollmlnatod from further Considoration 

based on a comparison wlth natural oranthropogonlc background dlstrlbutlons.Tho radlonucllde 

background dnta usod In thls RFI roport have boon takon from tho followlng sourcos: 

soil, sodimont, and/or tuff somplos colloctod throughout Los Alamos County 

for which chomlcal anolysos woro porformod lor  naturally occurrlng 

rodloactlvo chomlcals, spoclfically uranlum (Longmire O t  81, 1995, 1142; 

Longmire ot al. 1995, 7 266) and 

background concontratlons of radloactivo ch~mlcals  nssoclotod wlth global 

fallout from atmosphorlc nuclear tostlng (oag., plutonium and trltlum) rOpOrtGd 

In LANL Envlronmontal Survolllonco roports (Purtymun ot nl. 1987, 021 1: 

ESG 1988,0408; ESG 1989, 0308; EPG 1990, 0497; EPG 1992, 0740). 

Comparisons botwoen slto date and background data are lnitlally pOrfOrmQd by comparing 

oach observod concontratlon datum wlth a radlonuclido-spoclflc background scroenlng value 

that is either tho UTL or tho maximum roportod nctivlty. Thosa background scroonlng valuos 

aro dorlvod from LANL-wlde SOH,  scdlment, ondlor tulf background data, Ootnlls rogarding the 

calculatlon of those valuos are proscntod In Longmiro ot 01. (1 995,1266). Cortoln radlonuclldes 

in cortaln media havo no LANL-wido background data. For thoso oxcoptlons, PRS samplo- 
speclflc mlnlmum dotoctabfo actlvltlos or0 usod os nomInaI background scrocnlng volitos. 

3.2.3 Organic Chemlcals 

Background dnta am not ovallablo for organic chomlcals. Organic chomlcals that havo boon 

positlvoly ldontlfled In ono or more somplas h o w  boon catrlod forward In the scroonlng 

ilssossmont procoss for the PRSs In thls RFI roport. Chemicals that  have not boon dotactad 
In any samplo havo boon romovod from tuRhor conoldorntlon. 

3.2.4 Rlsk=Bosed Screoning Assessment 

lnorganlc chomlcols and radionuclldos that oxcood background, as wall as orgonlc chornlcrrls 

that are posltlvoly Identified In on0 or mor0 silmplos, requiru furthor ovaluatlon il thoy also 
oxcood SALs. SALs for nonradloactlvo chomicals aro b a w d  on EPA Raglan 9 prellminary 

romodlotlon goats (PRCs) for rosldontlal sofl and tap water. Whom opproprlato, cortnln €PA 

Roglon 9 water PRGs arc supplanted by Native Amurlcan Puoblo, Statb, OrfOdQral water quality 

standards, Soil and wator modla havo soparato SALs tor ooch chomlcal. The docislon to 
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idcntify LI chomical as a COPC whon a SAL Is not avnllnblo Is modo on a caso-by-case bods, 

taking into account tho clvailablllty of procoss knowledgo and toxlcologlcol information, 

If more thon on0 COPC is prosont at a slto, a multlplo chcmlcal evaluation (MCE) Is performed 

to determino If tho POtontlally additive effect of chemlcals detected bolow SALs warrants 

addltlonal invostlgatlon. The mothod usod lo r  poriormlng an MCE Is summarlrod In tho policy 
dacumont Ontltlod "Rlsk-Bosod Corroctiva Action Procoss" (Dorrlos 1996, 1297). t h o s e  
comparlsons aro tho last quantitatlvo stops in tho screonlng assessment procoss for human 

hoalth concerns, If COPCs remain a!:or this stop, thon furthor cvaluatlon Is roqulrod. If no 
COPCs romaln aftor thls step and tho data sot is sufllclont to support the dacislon, an NFA 
rocommondatlon moy bo proposod basad on human hoolth concerns. 

If COPCs romain aftor tho scrocning assossrnont, thoro are sovora! optlons for tho PRS. A 

furthar slto-spcelflc ovnluatlon may load to cllmlnatlng n COPC wlthout going Into a formal rlsk 

assossmont. The sit0 may bo proposed for further sampling, olthorfor complato charactorlzatlon 
or for romcdlatlon If it Is cost-offoctlvo to procood wlthout it rlsk assossmont, A rlsk assossmont 

may bo conducted to dctormino if tho romalnlng COPCs prosant an unacceptable human health risk, 

3.3 Human Mcalth Asscssment 

3.3.1 Rlsk Duc to Naturally Occurrlng lnorganlc Chemicals in Solls (Background) 

Risk Is associotod wlth cxposuro to inorganic chOmlCais that  naturally occur in Soil. Using the 

Sam0 mothodology 4s site rlsk ostlrnation to colculato background rlsk providas a frumo of 
reforencc for rlsk lovels colculntcd at a slto. This lnformotlon provldos a bask for dotormining 

rlsk=basod remodlation goals, which In some clrcumstanccs may be sot at target rlsks 

comparable to background rather than dofault valuos ( a g . ,  a cancor risk of 10*Oor a hazard 

lndox of 1). Background rlsk can also affect decisions at sltes that contain ChQmlCalS for which 

thoro Is s toxicity throshold. For S O ~ Q  inorganic chomicals, background Intake may bo near a 
toxicity throshold s u c h  that incromcntal intnko nssoclatod wlth contaminntion may be 
unoccoptablo. 

Background rlsk CStlmiltOS provided in Tablo 3,3.:-1 were calculated uslng the same oxposure 

assumptions by which SALs aro calculated. SALs are basod on health-protoctlvo rrssumptlons 

for a rosidontlal scenario (EPA 1995, 1307), For sol1 oxposuro, tho pathways includo lncldontal 

soil Ingestion, Inhalation of  rosuspondod dust, and dermal contact wlth soil, The background 

soil data usod for thoso calculations wcre collected from sovcral soil horizons ot goographically 

dlvorso locations. Background risks aro ostimotod for two statistics, Ono stotlstic Is tho modion, 
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whlcn roprosonts t h o  mldpolnt of t h o  conccntrotfon rango (tochnicalty, tho modlnn Is tho 

concontration value that dividos tho rosults Into two oqual groups, or WhCrQ half the data are 

abovo and half aro bolow). Tho second statistic roproscnts tho uppor range el bockground 

concontratlon v ~ l u o s ,  and Is olthor a calculntod UTL or a maximum concontratlon value. 

Tho background risks basod on tho  LANL SAL rosldontlal oxposuro modo1 are provided In 
Tablo 3.3.1 -1. Risks duo to background concontratlon o m  prosontad for both noncarclnoganlc 

and carcinogonlc outcomos, Tho potcntial for adverso noncilrclnogonlc hoalth offacts is 
ostlmatod by o hazard quotiont, A chomicoi lntako loadlng to D hazard quotlont of up to 1 Is not 

assoclatocl with advarso hoalth affects, Nono of the modlnn background concontrntlons rosult 

In hazard quotlonts groator than 1. Tho hazard quotlont of tho UTLconcontratlon for manganoso 

oxcoods 1 (1.9), Howavar, oxposuro lo naturally occurring mongancso is not oxpocted to havo 

significant haalth consoquoncos bocauso of tho uniikoly occurronco of tho UTL concantrntlon 
ovor an ontlro oxposuro nron, tho consorvntlvo assumptions usod In t h o  oxposuro assossmc+nt, 
and tho margin of safoty lncorporatod into tho rofbronca doso, 

Thrao of tho background inorganic chomicnls providod In Tnblo 21.3~1-1 aro also carcinogens. 

Applying the dofault sxponuro assumptions usod for SALS, the llfotimo cancor risks due to 
rosldontlrrl soil oxposuro to background conccntriitlons (UTL column) aro ostimntod nt 

approxlmatoly 1 oxcoss cas0 of cancor In 100 000 poopla for bQrylliUm, 2 In 100 000 for 

arsonlc, and 2 in 1 000 000 000 for cadmium (corclnogonlc only by lnholatlon). EPA USOS A 

rango of 1 oxcoss cas0 of conccr in 1 0  000 poop10 to 1 in 1 000 000 as a guldanco for an 
&xCoptablQ rango 01 cancor rlsk (EPA 1990, 0559), 

Thoso background rlsk cstlmatos provldo D froma of  rofercnco for a risk-basod scroanlng 
assessment and site. daclsions. If a sito.spocitic risk assossrnont is necossary to furthor 
cvaluato risks, background risks can atso bo calculntod uslng sitclsconario=spociflc nscumptlons 
to assist in any romodinl actlon doclsions for tho slto. 
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TABLE 3.3.1-1 

INORGANIC 
CHEMICAL 

Aluminum 

I 

BACKGROUND SOIL HAZARD OUOflENT LIFETIME CANCER RISK 
CONCENTRATION' 

I (mglkg) 
Mcdlan UTL Mcdlan m Mcdlan vn 
10 000 38700 1 0,l 0.5 NC Nc 

Antimony 

Arsonic 
Balium 

1 Chromium' I 8.G I 19,3 I 0,00009 I 0.0002 1 Nc I Ns [ 

0,6 1' 0.02 0,03 t3c Nc 
4 7.82 0.2 0.4 1 x losb 2 x 
130 31 5 0.03 0,06 Nc re 

Cobalt 
Coppor 

Load' 

Manpanoso 320 71 4 0.8 I 1,9 Nc I re 
Morcuty 0,05 0,l 0.002 0,004 Nc Nc 

Solonlum 0.3 1.7' 0,0008 0,005 Nc M; 

Thallium 0*2 ld 0,03 0.2 Nc Fx= 

6 19.2 0.001 0.004 Nc Nc 
5.75 15,5 0,002 0.01 Nc Nc 
12 233 0,03 0,06 Nc rc 

Urnnlum 0,9 1.87 0.004 0.OOB Nc Nc 

Zinc 30,f 50.0 0.001 0.002 G Nc 
- Vnnodlum 21 41.9 0.04 0,oe F1s Nc 

3,3,2 Rtsk Assessment 

Tho human honlth rlsk nssessmonts prosontod In Soction S.x,9 n ~ l l o w  tho procoss outlinod In 
tho policy documcnt 'Risk-Eased Correctlvo Action Process" (Dorrios 1996, 1297) and conslst 
of tho followlng stops: 

idontlllca~lon of COPC concon:fdtIOns, 

axposuro assossmont, 

. toxlclty assossmont, and 

rlsk charactorlzatlon, 
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3.4 Ecologlcal Assessmcnt 

In coopcration with the New Moxlco Envlronmont Ocpartmont and €PA Rogion 6, the Laboratory 
ER Project Is dOVQlOplng an approach for ocologlcal rlsk assossmant. Funhar ecological rlsk 
assossmont at those sltos will be doierrod untll tho sltos con be ossossod as part of tho 

ecological exposure unlt methodology currcntly boing dovoloped, 

4.0 RESULTS OF QUALITY ASSURANCUQUALIN CONTROL ACTIVITIES 

This sectlon revlows tho impact of laboratory quality control (QC) rcsults on data usabllity. Tho 

QC rosults oro summoritcd in Appendix B of this roport, togothor with rosults from llcld quality 

assuranco (QA) samplos, In addition, this rcport inciudos data from n fcw samples, coiiocted 
in 1994, whoso data usnblllty was evaluated in oarller roports, 

A total of 297 samplos wore colloctod during the 1996 fiold scason at TA-33. Doto from 166 of 
thorn wore used for docislons dlseussod In thls roport, lncludlng 140 that woro SUbmlttQd for 
analysis at olf-she laboratorios, 16 that woro analyzod on-sit0 by PCB immunoassay kits, and 

10 that wore analyzed by thQ MRAL. All of tho 144 laboratory samplos woro samplos of sol1 or 
tuff. Nlno flold dupllcato sol1 or sall/tuff snmplos woro coltoc:ed during 1996; thoso aro IIStOd 

In Tablo 4.0=1. 

All data worc subjoctod to routlnc data validatlon. Appcndlx 5 d@talls tho vnlidation nssossmonts 
of the 37 reports containing t h o  laboratory rosults for tho 144 laboratory samples. Tholr impact 

on data usability Is summarlzod bolow, Whom dlseropanclos cxlst bctwoon hard copy and tho 
etoctronlc copy, tho results usod In thls report hGVe boon token from tho hard copy, Ouollflors 
and assoclatod reason codos assigned by thc routlne data valldators nro In thQ Facility for 

Inlormotion Management, Analysis, and Display (FIMAD), but the oxplanatlons In Appondix B 
aro mor0 comprahonslvo. 

4.1 lnorganlc Analysis 

A totat of 77 of tho 1996 flcld samplcs discussod In this  report wOrC tlnalytad for t h o  standard 

suit0 of 23 inorganic chcmlcals, including moreury, as llstod in Appendix A of this 

NFA roport, Qualiflcatlons placed on these rcsults by routlno doto validation are summarized 

in Appendix 8 ,  Tnbfo B-1 , of thls roport. 
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SAMPLE I D 

0333*96.1000 

TABLE 4.0-1 

1996 FIELD DUPLICATE SAMPLES ATTA-33 

SITE ID DEPTH ( t t )  PRS DUPLICATE 
SAMPLE ID 

33-01 692 1.5-2.5 I 33*0081b) 0333*964027 
L 

0333*96*1001 1 33.01328 
0333.96-1 002 I 3341328 

- - - . - ,  , - _ _  , .. 

7.5-9.5 I 33*002(b) 0333-9G-0009 
10115 I 33*002(b) 0333-96-0070 

0333-9&1003 33-01 328 30-31.3 33402(b) 03~-B69500 
0333*96-1004 33-01 328 4 W 1  33*002( b) 0333*9G0502 
0333-06-1 005 33-01 653 33.001 (0-0) 0333-96.0551 
0333.96.1 006 33-01 559 0 4 . 5  33,013 0333-9G-0574 
0333-96=1007 334 1 G74 033346-0658 
0333-96-1 008 33-01 682 0-1 33*008(c) 033346-0684 

A largo number of qualiflors wore assigned by tho data validators. Thosa qualiflors are 
reproducod In tnblcs In Soctlon 5,x.S of this report, In gonoral, as lndlcntcd by tho notes In Tablo 

B-1, thcso quollficatlons do not seriously impact tho usabllity of the data. 

Blank contamination affocts sGvoral rcsults from PRSs 33=008(a), 
33-008(b), 33-01 1 (d) and 33-013. In oach Saction 5.x.5, rosults abovo EQL 

but lcss rhan five t imos the contaminntion mcosurod In tho blonk am not 
listod os dotoctod. Tho rcporttod values in thasc casos aro loss than LANL 

background UTLs, In tho rcmalnlng COSOS,  blonk contilmlnatlon Indlcatos P 

slight positlvo bias, rasul!ing in an ovorcstlrnata of contamlnatlon. Blank 
contaminallon doos not affcct any conclusions or rocommondatlons for 

thosa PRSs. 

In many of tho laboratory reports for Inorganic chcmlcsls, potontlal,low bias 

for  savoral olomcnts is indicatod by low rocovory from splkod samples. In 

gonornl, the analytos for which rocovcry was a problom are not potontial 
contaminants at tho PRSs boing invcstlgotod. Howovor, splke rocovsry ot 

62% was bolow tho accaplanco level of 75% (and duplicato rocovory was 
also low) forchromium in request 21 17, whlch includcd most of tho samplos 

from PRS 33.008(b), Thoro tho data lndlcato t b n t  chromium is prosont 

above background lovols (Socllon 5.7.5 of this roport). Tho data pro 

qualified 8s estimated wlth a nagativo bins, which is tclkon into account 
whon ovaluatlng chromium rolcascs at PRS 33=008(b). Several othor 

analytos v m o  similarly qualifiGd by tho data validators, but tho potential 
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blasos aro not large enough, roio1Ivo to background Ievols ond lovols of 

concern, to Impact the concluslons In Soctlon 5.7, 

9 A potontially low bias was flaggod f o r  six  mangonoso ond thrQQ thollium 

rosults. In tho romalnlng somplos, mangonoso was found to bo within tho 

LANL background range, Thallium was roportod os ostlrnatod (balow tho 
quantitation limit) in a few samplos from PRSs 33-002(bIc), always wlthln 
background lovols. Archival rosoarch doos not Identify manganosa or 

thalllum as G potontlol contaminant at MDA K. 

Vory low splko recovorlcs for antimony In throo dot3 pclckogos (all from the 

samc loborotory), lnclucllng samplos from PRSs 33-002(bIc) dlscussod In 

thls roport, resulted in rojoction of tho antimony data. Howovor, nrchlval 
rasoarch has not ldontlflod antimony GS a potontlal contaminant at MOA K. 

Roiatlvo standard dovlatlons (RSDs) l o r  Inorganic chomlcals, os measured by lub rdpllcatos, 

w o m  gonorally under l o%,  oxcopt for roquost 2117 (dlscusscd obova). RSDs of rosults for 

inorganic chomlcals In tho flvc field dupllcah3 pairs wcro also gonorally loss than 10%. Among 

the PRSs discussod in thts roport, fiold duplicate pair RSDs excooded 10% only for calclum In 
tho pair from 33-008(b) and for mongnnoso in tho pair from 33-013. Such RSDs or0 loss than 

would be oxpoctod givan tho OXPOCtOd hotcrogonolty of tho PRSs undor considoration, The 
data indlcato that (agaln cxcoptlng data in roquost 21 77) significant variability has not boon 
Introduced Into the anolyticol results by tho snmplo collcctlon and Inborntory analytical 

procossos, 

4 2  Radiochemistry Analysis 

A total of 71 of tho field snrnplos dlscunsod in thls mport wcro onalyzod lor total uranium, 2 for 

lsotoplc uranlum, 6 for isotopic plutonium, and 34 lor trltlum. Apart from tho plutonlum tosults, 

which woro quallflod as undotactod, no quallllcntions worb placed on any results by routlno 

doto volldatlon (Toblo 8-2 In :his roport). In oddilion to laboratory nnalysos, all but four of tho 

laboratory stlmplos lrom PRS 33-002(b) woro analyzed lor trltlum by tho MRAL, 

Durlng Phnso I sampllng, plutonium was dotoctod abovo LANL and TA-33 background lavels 

at PRS 33-002(c). During Phnso I1 sampllng, the MRAL analyzod SIX somplas from 

PRS 33=002(c) for plutonium. 8ocause MRAL lovols worn low, thoso samplas war0 not 
lorwardad to an off-sit0 laboratory (Soction 5.2.6 of thls raport). 
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Sample praparotion technlquos for uranium dotormine whlch UTL should bo usod for background 

comparison. A total dlgostion of the somplo ylolds a LANL background UTL of 5,45 mg/kg. A 

dlgostion uslng tho SW-846 mcthod for camplo praparatlon ylolds i\ UTL of 7,137 rnglkg 

(Longmlrc ot at. 1995, 1742). For PRSs discussed In thls roport, a total digostlon was usod for 

uranium analyses of samples collected at PRSs 33-002(c) and 33=008(a, b). An SW.846 panlal 
digcstion was usod for urnnlum analyses ol snmplos at PRSs 33-011(d) ond 33-013 (with the 
oxcoption of snmplo 0333=96*0583, for  which a total dlgestlon was USQd). 

Tho RSDs for laboratory ropllcatos wcro all undor lo%, Sornd hlgh RSDs wore obsorvod In two 

of tho field dupllcatc pairs from PRS 33-002(b), Thcso wore tuff sarnplos for which flold 

duplicato palrs conslstod of samples from ndjocont sogmonts of coro. 8o:h pairs Indicate iho 

proscnco of tritium well clbovo background Icvols. Glvcn tho hotorogonelty oxpocted In 

migration of wator through tuff to thosc depths, discrcpancios on the ordor of magnltude 

observod (50% at a depth of 9.5 It: 250% at a dopth of 41 tt) can ba nscrlbQd to the 

hotorogoneity of tuff, Aport from thcso tritium rosults, RSDs for field dUpllCateS wore under 

1 O%, comparable to thosc lor laboratory ropllcates. t h e w  results indlcoto that slgnlllcant 

variabllity has not boon introduced into tho data by tho sample colloctlon and laboratory 

analytical proccssos. 

High tritium lavols In SomO samplos rosultad in clovatod dotoction lovols and In blank 
contamlnatlon. Thoso ovonts do not Impair tho usability of tho trltlum data for doclslon-making 

bocnuso thoy lead to on ovorostlmatlon of trltlum concontratlons. Plutonium dotoctlon llmlts for 
tuff samplas in tho laboratory wore higher than for sol1 somplos, Plutonium dotoction llmlts at 

t h c  MRAL oxcccd background lovcls but arc well bolow SALS. Thoso obsorvatlons affect data 

from PRS 33=002(b,c) and am dlscussod in context In Sections 5.1.5 and 5,2,5, 

Twenty-throe samplos woro analyrod for trltlum by both tho MRAL and nn off=slto Inboratory. 
Above flxod.laborat0ry actlvltlos of 1 pCllg, tho rosults !or such pnlrs of samplos gonorally 

agroe withln a factor Of fivo, The MRAL data ara qutllitntively usablo In a contoxt where the 
moasured valuas rango Ovor flvo ordors of magnitudo, as is tho cuse at PRS 33-002(b). 
Fixod-laboratory and MRAL rosults aro comparod in Toblos 5.1.6.2 and 5.2.6-2 of this roport. 

4.3 Orgonlc Analysls 

4.3.1 Volntllo Orgonlc Analyses 

Six of thc llold sampfos dlscussod in this roport wero analyzod iorvolotllo organic compounds, 

No qualifications woro placed on thoso rosults by routlno data validation. Results aro summnrltod 
In fable B=3 of thls raport. 
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4.3.2 Scmlvolatlle Organic Analyses 

Sixty=two of tho flold snmplos dlscussod in thls roport woro analyzed for semlvolntilo organic 

compounds. Oualiflcotions placod on thoso results by routlno data validation aro summorltod 
in Tnblo 8-4 of thls report, Tho minlmnl problcms reported for SOmlvOlOtllQS do not offoct the 

usablllty of thoso data. 

Surrogeto recovery  problems and missed hotdlng timos for reanalysis led to quclliflcatlon of 
somo of the data lrom roquost 21 10, whlch conslstod of samplos from 33-008(a), Tho analytos 
of concorn includo throo PAHs wlth SALS bolow 1 mg/kg, which arc rcportod nbovo SAL In throo 

reports with missed holdlng times (poiontlally blasad low). Thoso analytas are carrled forward 

Into rlsk assossmont, whom uppor confidcnco bounds nro computod both with and without tho 
rojoctod rcsults, and tho largor of tho rosultlng vdues Is usod, 

Somlvolatllo results for tho  flold dupllcnto pnlrn wore woll wlthln occoptablo Iovols. Whore an 
onalyto was rcportod in ono mombor of a pnlr and not tho other, It was usually ostimatsd 
(J-qUallfIQd) bolow tho E 6 L  in tho formor samplo, or In ono cos0 (a phthalato) opproxlmatoly 

25% abOVQ tho EQL, 

4.3.3 PCB Analyses 

Fiflaon of tho fiold samples discussod In thls roport wero annlyzod for PCBs by flxod-laboratory 
analysis. The quallflcntions placod on thoso rosults by routlno data validation or0 SUmmarlZQd 

in Tablo 8-5 of thls roport. Tho roportod quallflcations do not Impact tho usablllty of thQSG data, 

Thoso 15 samplss, plus 21 addltionol samplos, war0 analyzod in tho flold using PCB 
immunoassay kits, Tho 15 snmplos for which both typos of onalysos woro made indlcate a 

posltiva bias for the flold kltt. In olght of tho nlno samplos with laboratory rosults loss than 
1 mg/kg, tho flold kit roportod rosults hlghor than rosults mQaSurod by t ho  flxod laboratory. Two 

llold ostlmatos WOrQ in thQ 4-5 mg/kg range, WhQrOaS tho 1nbora:ory rosults woro bOtWQen O S  
and 1 mg/kg, Among tho SIX sarnplos for whlch tho laboralory rosults oxcoodod 1 mglkg, thQ 

bias was less conslstont, Throo of thoso flcld rosults agrood wlth tho laboratory. Two flald 
rosults In the 1-4 mglkg range slightly UndOrQStlmntOd laboratory results of 5-6,5 mg/kg, Oflo 

flold rosult of 4-15 mglkg overostimatod a laboratory rosult of 2.5 mglkg. 

Ovorall, It appears that the fiold rosults tond to ovorostlmnto tho results that would hnvG been 

obtalnod if tho snmplos had boon submittod to a flxod laboratory. This posltivo bias Is loss 

serious from a rlsk porspoctlvo bocauso It would tond to support a romecflation doclslon. 
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No liold dupllcoto pairs wom submittod tor PCB analysls, 

4.3.4 HE Analyses 

Twonty-four of tho 1996 flold samples discussod In this roport wore anolyrod for high 

oxploslvos. No qualificntlons wore placGd on ony results by routine data validation 

(Tsblc B.6). All data or0 usoblo for dcclsion-making purposos, 

No hlgh oxploslvos wcre datoctod in tho fiold dupllcato pair of samplos submitted for HE 

analysls, 

5.0 SITE-SPECIFIC RESULTS, CONCLUSIONS, AND RECOMMENDATIONS 

This roport dlscussos tho 1996 sampling and nnaiysls of 10 PRSs locotod nt Main Slto, East 
Slto, and South Slto within TA-33. Sit0 informntlon, rosults of analyses, ovnluatlon of 
contamlnatlon, and NFA rocommondations for human hcnlth concorns nro presonted in this 

Section. Tablo 5,O-1 summnrlros tho PRSs, Fig. 5.0-1 shows tho PRSs at MOA K. Figures 

5,O-2, 5.0-3, and 5.0-4 show PRS locations at tho throo romoinlng arons, 

Evoluntions of scvorai PRSs aro lncluuod in provious RFi roports, To clarify tho dlscusslon of 
fnvostigotions at PRSs 33=002(b), 33=002(c), 33=003(b), 33-006(0), 33.01 7 (d), 33-01 3, and 

33-017, roports of prior lnvostlgatlans at thoso PRSs arc includod as t3ttQChmOntS to this roport, 

as am t h o  snrnpling plans lor  PRSs 33-008(a) and 33=008(b). 

At the PRSG prcscntod In this roport, o ooloct group of PAHs wlthout SALs war0 detuctod at low 

do:octlon froqucncioc and at low concontrntiono. Infrcquont detections of theso compounds at 

such low conCentrat/onS do not roprcscnt an industrial rolcnso or a contamination problem 

posing n potontlal risk to human hcalth or tho cnvironmont. SALs or0 not avallobto for thoso 

compounds bocausa of tho nbsonco of EPA-occcptod toxlcity critoria to calculato scraonlng 

valuos. In gonoral, tho potontlal impacts from tho low dotoctions of thoso compounds Is 

addrossod during tho ovaluatlon 01 tho PAHs which do hnvo toxicity crltorla and SALs, The 

PAHc conslst of a largo family of compounds with o rathor largo rango of toxic potoncy, 

In colculatlng sltc risks, EPA and most statc agcncios soparato t h o  PAHs into two categorlos: 
cnrcinogons and noncarclnogons, Carclnogonlc PAHs are ovaluatod by consldoring tho 

nvallabto data on tho cerclnogonlc potency of dlfforont PAHs to dOVQlOp toxicity equivalency 

factors (TEFS) for tho Individual PAHs. Thoso TEFs lndicato tho carcinoganlc potoncy 01 each 
compound rolativo to bonzo(o)pyrone. Consoquontly, tho PAHs analyzod that do have SALs 

oncomposs G substantial portion of tho risk to law lcvcls of thoso compounds In soils. In this 
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roport, tho list of PAHs dotcctod wlthout SAL5 lncludcs oconaphthylono, a nonearcinogonic 

PAH vory simllar to aconaphthono: bonzo(~,h,t)porylono, also a noncarclnogonlc PAH; 

phonanthrono, il noncarcinogcnlc PAH vory slmilar to  pyreno; and 2-mothylnaphthalone, a 
noncarclnogonic PAH vory similar 10 naphthalono, Bacouso noncarclnogonlc PAHs In thls 

roport tend to havo hlgh SALs nnd thoso wllhout SALS wcre dolectod at low Concontratlons, thQ 

ovaluation of PAHs In thls roport is consldorod to be cornpieto using only PAHs wlth available 

SALs. 

The PASS dlscussod in this soctlon aro llstod In Tablo 5.0-1. Wlth the axccptlon of PRS 

33-004(k), recommendations for NFA for human health are based on NMED/Environmontol 

Rostoratlon Projoct Crltorion 5: Tho PRS has been charoctcrlzed and avolloblo data lndlcato 

that contaminants tlro not proscnt or aro proson: in cancontrattons that poso an accoptcrblo rlsk 
under the projected land uso. Rocommondation for PRS 33-004(k) is based on Critarion 1: The 

PRS was not locatod, 
TABLE 5,O-1 

PRSS IN THIS TA-33 RFI REPORT 

5.9 33.013 NFA, Crltarlon 5 
5.1 0 I 33417 I Mnln Slta I Vohiclo malntonnnco moa I NFA. Cdtorlon 5 

a. NfA for humnn hoallh only 

5.1 PRSS 33=002(b) 

PRS 33-002(b) is sump TA-33-134 at MDA K .  Phnso I I  sampling was porlormad In 1996 
bocauso Phnsa I samplos war0 no1 colloctod bcncoth tho bo!tom of tho sump. In addltlon, the 

sample wlth tho highost MRAL-monsurod trltlum concontralion was not analyzed In n fixed 

laboratory. No contamination was found abovo lcvols 01 concorn In oithor tho 1993 or tho 1996 

sampling campaign, Tho PRS is rocommondod for NFA for human health undor Crltorlon 5,  
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Fig 5.0-4. South Site PRSs In this report. 
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5.7.7 History 

PRS 33-002(b) Is discusscd In tho RFI Work Plan tor Opcrablo Unlt 1122, Soctlons 3.2,2.1, 

4.1.4, and 4.2.3,1, The sump was constructed In 1955 whon tho tritium faclllty, TA-33.86, was 

constructod. A sink and floor drain In tho southorn soctlan of TA-33-86 nro ccnnocted to tho 
sump. Archlvnl lnformatlon indiccltos that sump TA.33.134 rocolvod organic contamlnants 

such us cthonol and mothanol (loss than 5 gnl,/yeor), trlchloroothylono, and trltlUm=COntmlnimd 

bontono and ncotono (opproxlmotoly 5 gal,/yoar). Tho sump also may havo rocolvod borylllum, 

mercury, and depletod uranium (LANL 1992, 0784). 

5.19 Description 

The sump is a rubblo-flllod, unllnod soapago pit 6 I t  In dlamotor and 9 f t  doop. It mlght bolter 
ba doscrlbod as a dry woll. Origlnally, a 34nch=thick concroto covor, ovorlald by 1 In. of soll, 
toppod tho sump, The c o w  was brokon during sampllng dono by Roy F. Woston, Inc., 

porsonnol in 1989. Tho sump Is locntcd on a lavol nroa approxlmataly 20 ft south 01 soptic tank 

TA-33.93 (Fig, 5.1.24). Broken piocos of concrclc mark tho she. Tho ontlro aroa was cloorod 

In tho past and is now covorad with woods. Sol1 is pulvorizcd rock wlth pumlca pebbles and 

brokon  IOC COS of tuff, 

5.1.3 Prcvlous Investigation 

Woston porsonnol collcctod a surface sample at sump TA.334 34 durlng lnvcstlgatlons at 

TA.33 In 1989. That samplo was onnlytcd for lnorganlc chcmicals, radionuclldes, postlcidos, 
and PCBs. Only tritium, at 190 000 pCi/mI In soil molsturo, woo dotoctod, Bocousa no molsturo 
analysis was roportcd, octlvlty por gram of sol1 cannot bo calculotod (LANL 1989, 02-020). 

Tho MDA K Phaso I sampling plan, which was carrlod out in 1993, dlroctod that fluld and sludgo 

samples bo collected from tho sump, Tho plan also dlroctod that o boroholo bo drlllod next to 
tho sump and throo subsurtaco sompfos (plus a dupllcato) bo colfoctod. This borohole was 

intondod to dotormino If contamlnation was migrating from tho sump to the envlronmant. Durlng 

the EA sampllng carnpalgn In 1993, only throo somplcs wcro collcctcd. Tho fluld and sludga 
somplos wOrO not colloctcd bocauso thQSQ campononts aro not prasont In t ho  sump. Tho 

drllling adjacont to tho sump oneountorcd the soil!tuff lntoriaca at 30 in. Boc~use  of tho shallow 

dopth of tho hole, only a surfaco samplo and n sollltuff intorfaco snmplo wore collocted. A thlrd 

samplo was takon at P dopth of 5 ft from wlthin thQ sump at thQ point of auger rofusol, All 

samples wore analytod for  uranlum, tritium, plutonium, gamma omittors, lnorganlc chemicals, 

and SVOCS~ Tho two subsudaco samples wcro analyzed for VOCs. 
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Ffg. 5.1.24. PRS 33=002(b), sump TA.33-134 at MDA K. 
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Rosutts lndlcatod that ono samplo contained cadmium nbovo UTL, but bolow SAL. Thrtto 

samplos contalnod tracc lovols of plutonlurn above Its UTL. Trltlum was found in ull samplos. 

Tritlum oxcoodod 600 000 pCl/g In o m  samplo. Thls samplo was annlyzod only by tho MAAL, 

Soctlon 4.2 of tho Soptombcr 1995 RFI Ropon for MDA K, which dlscusses tho Phoso I 

lnvostigatlon of PRS 33-002(b), Is provldod as Attachmont 1 of this roport. 

5.1.4 Field lnvcstfgation 

Sampling at PRS 33-002(b) conformed to thc current us0 (Industrial) or constructlon sconarlo 

of tho conceptual modo1 doscrlbod in lho RFI Work Plan lor Oporablo Unlt 1122, Soctlon 3,1.2 

(LANL 1992, 0784). Wlth bullding wasto as tho primary sourcQ, oxposuro routos for human 
rocoptors aro lngostlon and dormal contact. Bocnuso tho sump Is 8 subsurfaca structure, 
Inhalation Is not consldored 8 llkoly oxposuro routo, and no surfcrco snmpling was POrfOrmQd. 

In tho 1996 sampling campalgn, a boroholo was drlllod dlractly Into tho sump. In accordance 
with t h o  sampling plan, throo camplos woro colloclod within tho first 15 f t  and wero analyzed 

for uranlum, piutonlum, Inorganic chCmlCals, VOCs, and SVOCs (Tablo 5.1,4-1). 

In addltion to thc  snmplos llstod abovo, samplos wore collcctod at opproxlmatoly 5 4  intervals 

bolow tho 1 5 4  lavol and analyzed for tritium by the MRAL. A subsot of snmplon from tho same 
dopth intorvals was sont for flxod laboratory analysls (Tablo 5,1,4-2). Tho sarnpllng plan 

directed that throe somplos bo takon and analyzcd from bolow t h e  samplo dopth in whlch the 
MRAL results toll bolow tritlum SAL, Tho flnal dopth (117 I t )  oxcoodod thaso roqulromonts, 

5.1.5 Evoluatlon of Inorganic Chcmlc~ls 

In tho throe uppor samplos from tho boroholo, sllvor, coppor, morcury, and zinc worQ dotoctod 
abovo background but bolow their SALS (Tablo 5.1.5-1). Bccouso two of tho samplos woro 
takon in tuff, t h o  95%, 0,95 UTLs for Unlt 3 of the Bandollor Tuff aro shown bolow for 

comparison, In addition to LANL mixcd-soil UTLs. 
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SAMPLE ID SITE ID MEDIUM DEPl" (ft) RADIO- INORGANIC VOCi  SVOCr 
NUCLIDES ' CHEMICALS 

TABLE 5.1.4-1 

0333-964066 

0333.96.0069 
0333-96.0070 

* 
33-1 328 RI 1 21 78' 2 1 7  2176 2176 I 
33-1 328 Fill 9.5 217P 21 n 2176 2176 1 
33-1328 Tuff 15 2178 2177 2176 2176 I 

SUMMARY OF TRfTlUM SAMPLES TAKEN FOR PAS 33-002(b) 

0333*96-0500 
0333-96-1 003 
0333.964501 
0333-96*0502 

33.1 328 Tuft 31 2232 21 99 
33.1328 Tuff 31 2232 21 99 
33.1 328 Tutf 30-5 2232 21 99 
33-1 328 Tuff 41 2232 21 99 

0333.96.1 004 33-1 328 Tuff 41 2232 1 2199 

0333-964504 33-1328 Tuff 50 NAG I 2180 
0333*96-0503 33-1 320 Tuff 45 2232 1 21 00 

0333-96-0514 
0333.96-051 5 
0333*96*0516 
0333*90*0517 
0333-96-051 8 

33-1 330 Tuff 97 NA MRAL" 
33-1 328 Tuff 103.4 2232 MRAL' 
33-1 328 Tuff 110 2232 MRAL' 
33-1 328 Tuff 115 2232 MRAL' 
33-1 328 Tuff 117 2232 1 M R A L ~  
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SAMPLE tD 

SAL 
IANL m1 

TABLE 5.1 5 1  

INORGANIC CHEMICALS DETECTED ABOVE UTLS AT PRS 33-002(b) 

I SAMPLE 10 I DEPTH I COPPER I MERCURY I S I L V E R  I ZINC I 

DEPTH PLUTONIUM*238 PLUTONlUM.2391240 ~ 

NIA' 27 24 
NIA 0.01 0.026 

( I t )  ( P C M  ( P W J )  

. . .  I f (95%..95) UTL I N/A I 15.5 I 0.1 NAb I 50.0 

0333-9E0008 
033346-0068 
0333-96-0070 

II. N/A Not Appllc~blo 
b, NA - No1 nnalyrod lor in IANL bnckQround studlot 
c. nOBT3 
d. U u Undolectod-tho llclod voluo ID tho dotoctlon limlt 

1 0.001 IUb) 0.007 
9.5 0.003 0.003 
15 0.001 (U) 0.001 (U) 

5.1.6 Evaluation of Radionuclides 

In surfoco sarnplo 0333-96-0068, plutonium.239/240 wns dctcctod wlthln the background 

rnnga ascrlbod to worldwldo follcut from atmosphorlc ntomic tosting. tn sampla 0333.96-0069, 

bolh piutonlum=238 and plutonium=239/240 woro d o w e d  (Table 5,1,6-1). This sarnplo was 
token at 9.5 11 and described as prlmnrily "originowing 1111 matorltlls," Tho lovols wore vory low, 
and thoy may bo tha result of moving formor surfaco motorial Into tho sump. PlUtOnlUm was not 

dOtQCtCd in tha next Sample, which WilS collected nt 15 11, 

Tritium was dotoctod abovo LANL's UTL In ovary snmplo. Both loboratory results and fiold 
scrooning MRAL rosults Indicatod that trltlum lovols are balow SAL In all snmplos bolow 60 f t  
(Tablo 5.1.6-2). 

TABLE 5.1 .&I 

PLUTONIUM DETECTED AT PAS 33=002(b) 

a. N/A = NO! Appiicebla 
b, U Undoluciod-tho 1Ic;fod valuo 11 tho dslMflon llnll 
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TABLE 5.1.6-2 

TRlTIUM DETECTED AT PRS 33902(b) 

0. NIA n No1 Applhb lo  

C. ND I Not Oottw3ed 
b, NA Not Analyrod 

5.1.7 Evaluation of Organlc Chcmicals 

Trace lavals of PAHs that  aro typical of tar and asphalt products woro found In tho Fhnse II 
samplcs, as WGS a common plmtlcitor, dl-n-butylphthlalo (Tablo 5,1,7-1). Bonzo(n)pyrona wns 

found abovo Its SAL in two of thc throo samplos, No VOCs woro dQtOCtOd. 
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Bonrolnlpyrono 0.0GB (J) I 0,001 I 0.33 
Bonro[ blfluoronthono 0 , l f  (J) 0.G1 0.33 

BlsIP-ot hylhoxvl)phlholato 1 3  (B)' 32 0.33 
~DI=n*butvlphthalnla 0.2 If) G 500 0.33 
lndonoIl,2,3.cd]pyrono 0.14 (J) 0.61 033 
Pyreno 0.034 (J) 1900 0.33 

' Bonzol~,h,i]porylono 0,17 (J) NS I 0.33 

TABLE 5.1,7-1 

B 1 ~ 1 2 ~ o l h v l h o x v l ~ ~ h l h ~ l ~ l ~  1 0.1118. J) 

SAMPLE ID 

32 0.33 

~ 

3333-95-0069 

DETECTED ORGANIC CHEMICALS FOR PRS 33=002(b) 

9.5 

15 - 
u, J I Estlmntod vsluo-tho DnnlyIo wns deloctod obavo tha dolec!ion llrnlt but bolow lho oatlmalod quanlllntlon llrnlt 
b. NS a NO SAL nvallablo 
c. U,U,J - Annlyto was dolocted In ltro laborntory blnnk, Tho nnnlyto was not dotodod In tho sornplo. The vnluo llalod IS tho 

ostlmotad da\ocllon Ilrnlt. 
d. U Annlylo wns doloctod In tho laborntory blnnk 

5.1.8 Rlsk=Boscd Scrccnlng Assessment 

Using !ho maximum concentrotions from both tho 1093 and 1996 sampling campaigns nt thls 

PRS, an MCE calculation was porformod for the noncarcinogonic contaminants, The MCE 

result for noncarcinogons was 0,2 (Table 5,1,8-1), Bonro[g,h,l]porylono and phonanthrone 

wcrO not included In tho calculatlon bccnuso they have no SALS. (So0 discussion In Sectlon 

5 0  of thls report,) This MCE valuo is less than unlty: thorcfore, no potcntial human-health risk 
basod on addltivt? effects I S  Idontlficld for this class of chemicals, They aro not ctlrrled torward 
in the scroenlng process. I 

Carcinogonlc PAHs at vory low concentrations were also detoctcd at thls PRS (Tablo S,1 A-2). 
Bcnto(a)pyron@ was dctcctod in two of thrco samples abovo Its SAL of 0.061 mglkg. 
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TABLE 5.1 3-1 

SAMPLE ID 

MCE FOR NONCARCINOGENIC EFFECTS AT PAS 33-002(b) 

B i s ( 2 4  hylhoxyl). 33.1 328 0333-96-0060 0.099 32 0.003 
phl holalQ 

ChrySOnO 33.1 328 0333-96.0060 0.13 01 0.002 
01~n~butylphlhnlalo 0333.96.0069 

Pyrono I 33.1 328 0333-96-0060 0.23 1966 0.QOOl 

LOCATION ID DEPTH BENZOIeJPY AENE 
( f t l  (m ml) 

1 Total I 0.2 t 
a, lug3 snrnplo-lho 3903 roporl ID lncludo na Attachment 1 01 mi8 rapon 

SAL NIA' 

TABLE5.1.8=2 

NIA 0,061 

0333*9&0069 1 33-1328 1 9.5 

I P R G ~  1 NIA 1 NIA I 0.26 I 

O,OGB(J) 

An MCE portormod for tho romoinlng carcinogens lndlcotos that human hoalth rlsk Is low for 
lhoso constltuonts (fablo 5.1.8-3). Bonzo[g,h,l]porylono was not lncludod in tho calculntlon 
bocauso It has no SAL. No orgnnlc compounds wOrO dotoctod In t ho  1993 sompllng campaign. 

Thoro is no indlcntlon that PAHs woro usod as cxporlmcntol compounds at tho trltium lacllity, 
Concontrations at this sump ore typlcal of industrial onvironmcnts and am bolow tho EPA 
Roglon 9 PRG of 0.26 mglkg for bonto(a)pyrono. Bocauso bonzo(a)pyrane, a common 
industrlal pollutant, was t h o  only corclnogcnlc conntltuonr dotoctod abovo SAL, and tho 
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CHfMlCAL LOCATION 
IO  

concontratlons of othor PAHs wore vary low, PAHs are not carried forward in tho scrooning 

ilssessrnont, 

SAMPLE MAXIMUM SAMPLE SOIL SAL NORMALIZED 
I D  VALUE fmalka) fmalkal VALUE 

TABLE 5.1.8.3 

Banzo[b]fluornnlhono 

Indcno[ lI2,3-cd]pyrono 

33.1328 0333=96-0069 0,17 0,61 0.3 

33-1 328 0333-96-0069 0.1 4 0,61 0.2 

I Bonzolalonthrocono I 33.1 328 I 0333-96.0068 -I--- 0,099 

SAMPLE ID LOCATION ID DEPTH MRAL LAOORATORY 
U t )  ( P C h I )  (PCll€tl 

I Total I 0.5  

SAL 

Tritium was dctoctad nbovo SAL in 1 G samplos Io D dapth of 52 11 (Tablo 5.1:,8-4), Thoreloro, 

trltium is carrlod forward In tho screening procoss. 

MA" NIA 260 200 

TABLE 5,1.0-4 

0333-96-0069 33.1 328 9.5 135 354 104 065 
0333-96.1 001 33-1 328 9.5 97 466 ' 76 179 
: 
0333*96*0070 33.1 328 15 64 181 . 73 O G O  
0333.96.1 602 33,1328 15 133 b51 59 366 

0333.96*0071 33.1 328 16.3 12 952 5 4 5 6  

0333-96.0072 33.1 328 22.4 6 5 2  773 * 

0333-964073 33-1 328 27.25 7 0 4  78 0 
033346*0500 33.1328 1 31.25 4 2 8  833 
I 

IANL UTL 

0333.96.1 003 33-1 328 31.25 440 8 2 6  

0333*96*0501 33.1 328 36.7 6 4 6  I O O O  
: 
0333*96.0502 
0333-96-1 004 

033396-0503 
0333*96*0504 

33-1 328 41 924 1474 

33-1 328 41 9 5 6  4 0 3 6  

33.1328 I 115 9 3 f  41 34 
33.1326 I 50 61  6 hl* 

I I I I ,- 

033346*0505 I 33.1328 1 52 I 3 5 7  f NA I 
a, N/A - Not Appllable 
b. NA I Not Analyzod 
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5.1.9 Humon-Health Risk A8SC8Srf1ent 

A radiation dose duo to trttlum oxposuro was calculated for a workor at PRS 33=002(b). Thls 
assossmont of risk was PQrfOrmQd using the tritium plumc subroutine of tho Rosldual Radlooctlve 

Material (RESRAD) computor model, ver, 5.61. 

Tho source torm was ostlmatod as tho uppar eonfldonco llmlt (UCL) for tho moan tritium 
actlvity, calculatod using data from tho uppormost 25 ft of tho exposure unlt, whero appraxlmately 
95% of tho tritlum was dctoctod. Bocauso fixod laboratory and MRAL mcosuremonts agroe woll 

(a correlatlon coefflclont of approximately 0.98 botwoon tho lognrlthms), both data sots wora 
usod to celculato tho UCL. Howevor, thoso 19 obsorvntlons aro not uniformly dlstrlbutod across 
tho first 25 I t  bolow tho surfaco. In addition, thoy show a trond wlthln thls dopth (ihG hlghast 
vnlucs aro at dopths of 4-15 f!, wlth lowor valuos both nonr the surfnco and bolow 15 loet). 
Thoroforo, It 1s lnnpproprlato to ostlmato t h o  moan trltlum octlvlly or Its UCL wlthln tho oxposure 
unlt by a pnramotrlc mothod whlch assumos that tho data constituto a random samplo from D 

slnglo distrlbutlon of known form such os !ho normal. InStCQd, a bootstrap procodure, a 
nonparamotrlc, computor-basod mcthod that makos us0 of D Monto Carlo algorlthm to 

gonorato an approxlmoto dlstrlbutlon for tho snmplo moan, was usod, (For a dlscusslon of 
statlstlcal bootstrapping tcchnlqucs and  thaory, so0 Efron and Tlbshlranl, 1986, 02-123.) To 

apply thls algorlthm in tho prosont caso, tho data wore rosamplcd to produce 5000 'bootstrap 

data sots" dlstrlbutod approxtmatoly unlformly wlth dopth. Tho maan of each data sot was 
computod and the 95% UCL was cstlmated as the 95th porcontllo of tho 5000 moans. Tho 
ostlmato of tho moan activity obtalnod In thls way was approxlmatoly 46  000 pCl/g, and thQ 

95% UCL was 101 000 pCl/g. By Comparison, tho maxlmum concontration In tho sump was 
104 065 pCl/g at 9.5 ft. A dupllcato at that dopth had a tritium concontration of 76 179 pCl/g. 

1 

Long-term plans for TA-33 and MOA K indicnto contlnuod laboratory us0 (Lo., an Industrial 
sconorlo). Baood on futuro land USQ, the oxposuro pathways doomed crodlblo at PRS 

33=002(b) are Inhalotton resulting from tritium omissions from tho soll; soll ingostion; and 
Inhalation of duct. Basod on PCT 96.013 guldanco, most of tho gonorlc R E S R A D  paramotors 
for mosa top sites woro used and aro providod In Appendlx C of thls roport (Projact Consistency 
Toam 1996, 1210). Slto=spcclflc RESRAD paramotors usod In the calculatlon of dOSG from 
oxposure to thls sump a r m  woro scloctod as a rrjasonablo maximum oxposura for n roceptor 

ovatuatod undor a continued laboratory oporatlons sconarlo. 

Cortaln paramotors listed In tho RESRAD output aro crltlcnl to t h e  manner in whlch tho doso 
is calculatcd. f'hcsG paramotors Includo tho a r m  of contamlnatlon, the thlckness of the 

contaminatod zono, the CrOSlOn rate of the contamlnatod zone, tho ovapotransplration coofflclent, 

and partlculato loadlng In alr, 
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lnitlai tritium to l l  concontrotion 

Contamlnotod zona orodon fato 

lnhnlotlon rate 

Mi Report 

100 000 pCUg 

0,001 m/yoar 

UCL of first 25 tl of conlnmlnatlon 

RESRAD dofnult, At this roto, tho dopth of tho 
contominatod zona Is olfoctlvoly lnflnllo ovor tho 
1 000-yoar modollnp porlod. 

Hnlf of a workar'o tlmo Is spont nt light (0,8 m3/hr) 
and hntf at modornlo (2,5 m3/hr) lovoln of acllvltv. 

14 900 m3 

Tho si20 of tho con:amlnatcU aroil may affect doso via sol1 lngostlon, dust Inhalotlon, oxtornal 

gamma hadlation, and inhalatlon of trltlum. RESRAO modlfles dally soil and alr M a k o  valuos 

to rofloct tho potontlul contrlbutlon tc total dally lntoko nssoclotod with tho slte, Tho thickness 

and oroslon roto of the contaminotod zone, as woll as tho inflltrotlon rate, can affect tha 

calculation of doso with time, The doso from exposure to th i s  sump aroa has baon cnlculetod 

by assumlng mlnlmol oroslon, an approximata aroa of 100 f t ? ,  an lnltlal uniform contnmlnatlon 

dopth of 25 f t ,  and on ovapotranspirntlon cocfflclent that spoclflos no Inflltr~tlon. Those 

assumptions result In a statlc contamlnatod zone, A modcling poriod of f 000yenrs (approximately 

80 trltlum half-llvos) is used as the time llmlt for dose calculatlons. 

Moss loading for Inhalalion 

Fraction of total limo opont 
outdoors on alto 

For calculotlng doso, the ovnpotranspiration coofflciont has boon sot at IhevRESRAD limit of 
0.999, offoctlvoly ollmlnatlng looching of radlonuclldos from tho cantarnlnatod zone by wator 

and resulting In a maxlmol soil-bosod dose, This valuo is bnsod on t h o  loc t  that the annual 

uverage ovnpotranopiration rat0 for tho Los Alarnos a r m  axceods tho nvorago annual inflltrotlon 
rato, assumlng no Irrigation and a rolntivoly high runoff coolficlont of approxlmatoly 0.5. 
B O C ~ ~ U S O  tho voluo usod for t h o  ovopotransplratlon COOffICiOnt rosuits In no Inilltratlon, 

vadoso- and saturotod-zono hydrogoologic paramotors in RESRAO h a w  no Influonco on tho 

calculation of doso, 

0,00009 g/m3 

0.042 

Bosod on olr-rnonlorlng dnta roportod In tho 1990 
Envlronmonlal Survoillnnco Roport. 

Expocuro lroquoncy I D  ossumod to bo 8 hr/day, 
250 daylyr. Tho fractlon 01 tho work tlmo Rponl 
Indoors I8 ascumod to bo 80% 

Tho koy RESRAD paramotors usod in tha modcling for thio sump aron nro PrOSOntQd In 
Tablo 5.1.9=1. Othor paramotors aro dctollod In tho RESRAD calculations In Appendix C of thls 

roport, 

TABLE 5.1.9-1 

PARAMETERS USED IN RESRAD MODEL FOR PRS 33=002(b) 

PARAMETER RAT1 0 N A LE I 
Aroa of contnmlnntod :on0 I 9 m' I 104 dlamotor 01 6 u m ~  I 
Thlcknoss of contaminatod zono I 8 m I 25 f l  doDth of maximum contamlnntlon I 
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Using tho paramotors doscrlbod abovo, RESRAD rosults show that tho dose for nn lndlvldual 
worklng at  tho sump slto In summor 1996, tho yoar in which tho trltlum SampIOs woro COIloctod, 

was 5.8 mrorn/yonr. Aftor o m  yoar, the doso falls to 4,2 mrom/yr, DOE rogulatlons govarnlny 
tho protection of workors at DOE-ownod sltos Is contalnod In 10CFA Part 835, Occupational 
Radlatlon Protoctlon. Tho occupa:ional doso limit for general omptoyoos Is 5 000 mrom/yr. 

DOSQ to marnbers of tho public Is llmltod to I 0 0  mromlyoar from DOE activltles. 

5.1.1 0 Prclimlnary Ecological Assessment 

In cooperation with tho Now Mcxlco Envlronmcnt Dopartmont and €PA Aogion 6, tho Laboratory 
ER Project Is doveloping an approach tor ecologlcal risk assessment. Further ocologlcal rlsk 
tissassmon: at these sltos will bo dotorrod until tho  sltcts eon be assossod its pan of t h o  
ocologlcal oxposuro unlt mothodology currently bolng dovolopod. 

5.1.11 Conclusion and Recommendntlon 

Phase I sampling dld not penetrate tho bottom at the sump, Bocausc tritium was found at 

clevatod lcvols during the Phoso I investigatlon, 1996 sampling at PRS 33-002(b) was 
oxtondod through the sump and into tuff to D dopth of l l f , 5  It. Although tritium was dotoctod 
abovo SAL In all sarnplos to a dopth approochlng 60 ft, a RESRAD=cnlculatod dose 01 

5.8 mromlyoar In 1996 Indicates that concontratlons are insulflciantto cxcood the  rocommondod 

DOE doso ttmlt of 100 mrorn/yoar, This doso Is roduccd coch ycar as trltlum, wlth a half=llfo of 
12.5 yonrs, docays. Trltium concontratlons drop dramatlcally with dopth boyond 60 It. The 

plumo Is boundod In tho vortlcal diroctlon rclotlvo to SALS. Tritium concentrotions batwoon 

11 0 and I 17 f t  fall to 3 pCl/g. 

Driving forcos for vortlcal migration of tho trltlum plume In this a r m  of MDA K hevo boon 
mlnlmltod. Sand bags havo boon inslallod to dlvort runoff from the paved area around 

TA-33.86. A cooling wator outfall and soptlc system dlschnrgos have been ollmlnated. Depth 
to groundwatQrat this part Of  TA.33 Is ostlmatod to bo 800 ft. It i s ,  thcroforo, highly unllkoly that 

the trltlum concontratlons dotQCtod at dopth at this PRS reprosent a source of contamlnatlon 

to !ha regional aquilor. In tho absonco 01 hydraullc drlvlng forcos, tho trltlum poak CODSOS Its 
downward migratlon. Dlffuslon wlll continuo t o  docrcaso tho maximum nctlvlty within t h o  plume, 
both vonically and horlzontolly. Radloactlvo docay of trltlum will docroaso ovorall octlvltlos 

wlthin this itma of TA.33. 

An MCE for noncnrcinoganic effocts yleldod a rosult of 0.1 , far bolow tho target IQVQI of 1, One 
carclnogonic PAH was found abovo its SAL In t h o  sump, but bolow industrial PRG. Thoro Is no 
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pathway to tho envlronment. Concontratlons of PAHs nt PRS 33=002(b) are below thoso 

commonly :ound in urban and lndustrlnl onvironmonts, 

Bocauso contaminant concontratlons, including tritium, nro bolow Iovols of concorn, 
PRS 33-002(b) Is proposod for NFA for human hoalth undor Crltorlon 5 bacousa It has boen 

lnvostlgatod and evnluatod. 

5.2 PRSS 33-002(~) 

PRS 33-002(c) Is sump TA-33-133 at MDA K, Bocauso tho sump was not located during the 

1993 sampling campaign, Phaso It snmpllng was porformod at thls PRS. Tritium concontrntlons 

woro below human health rlsk Icvcls, as worc conccntrations of othorcontarnlnants. Thorofore, 

thls PAS Is prOpOSQd for NFA for human hoalth. 

5.2.1 History 

Sump TA-33-133 Is dlscussod In tho RFI Work Plan for Oporablo Unit 1122 In Sactlons 3,2,2.1, 
41.4, and 4.2.4. Tho sump was constructod In 1955 whon TA-33.86 was bullt. It originally 
sorvcd lour sinks and lour floor drnlns In tho north soction al TA-33-86. Sump TA-33-133 was 

dlsconneclod in 1959. Tho drain lino from the bullding was oxtondbd npproxlmately 90 I t  past 

tho sump to croato a noncontact cooling wator drain and outfall, Tho sump may hava rocolvod 
tritium and small quantitlos o? solvonts such as trlchloroothylono, mot hnnol, othnnol, acotone, 
and propanol. It has beon inactlvo sinco 1959. 

5.2.2 Description 

PRS 33+002(c) Is locatcd approxlmnioly 100 11 cost of the tritium foclllty nnd approxlmotoly 

30 I t  north of s o p t l c  tank TA.33-93 (Flg. 5.2,24). Tho sump Is an untlnod plt, 6 f t  In dlarnotor 

and 8 ft In dopth, that m!l;ht bottor bo callod 3 dry woll. Orlglnnlly, tho sump had a 3-Inch-thlck 

concrote cover ovorlaln by soll. Tho covor was dostroyod during Waston sampling In 1989. 

Pllos of dfrl mixed with brokon tuff surround tho sump location. P l ~ c o s  of brokon concrote aro 
strown about t h o  slto. Tho ground Is levol wlth a sparse growth ot c h a m l s a  and woods. A low 

juniper troos grow noarby. On t ho  surfaco, thQ sol1 Is fino sand lntormlxod with slit and clay, with 

abundant tuf f  plecos, Them Is llttlo organic material. At 2.5 I t ,  a drllllng core lndlcalod that tho 

sol1 Is a fine sand and cloy, mixed with pulverlrad tuff tha t  Is prosumod to be bodrock. 
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------ PRS boundory 0 Phnso I1 borahola locallon 
-two-- Elevnllon contour (H) X Phew II sarnpllng locallon 

W1D Snrnplo ID, Analylos l l e l d  cxcosd LAN1 UTLs ep LANL ER boroholo 

@ M'oston boronolo Analylas undorllnod oxcsoded SAQ 

Fig, 5.2.24. PRS 33=002(c), sump TA-33.133 nt MDA K. 
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5.2.3 Previous lnvestigatian 

Woston porsonnol collected two surfaco samplos at sump TA-33.733 in 1989, Samples wore 

analyzod for Inorganic chcmicols, radlonuclidos, VOCs, SVOCs, postlcldos, and PSBs. Trltium 
was dotactod 01 90 and 890 pCi/g. Trncc lovals of SVOCs were datoctod. 

Tho Phaso I sampling plan, which was carrled out In 1993, dlrmtod that fluld nnd sludge 

samples bo colloctod from tho sump. Tho plan also directed that a boroholo bo drlllod noxt to 
the sump, Throo subsurfoco samples (plus ono dupllcato) woro to bo tclkon from tno boroholo 

to dotormino I f  posslblt? contamlnation was mlgratlng lrom tho sump to tho onvironmont. During 

thQ ER sampling campalgn In 1993, fluld and cludgo wcrc not prasunt In the sump. Samples 
woro not colloctod for those compononts. Drilling odjacont to tho sump oncountorod the solV 

tuff intorface at 30 In. Because of tho shallow dopth of tho hole, only 8 surface sample ond a 
soiI/tuff intorface samplo woro colloctod. A samplo was takon at a dopth of 4 ft from wlthln tho 

sump at tho point of augor refusal. All samplcs wcro analyzed for uranlum, trltlum, plutonlum, 

gamma omittors, Inorganic chomich!s, and SVOCs. The two subsurfnco samples woro analyzod 
for VOCs. 

Plutonlurnm238 and pIutanlum~239/240, tho solvont 2-hoxanono (0,059 mg/kg), and trltlum 
war0 found dbovo background but below tholr SALS (Environmontal Rostoratlon Projoct 3995 

1263). 

Soctlon 4,3 of tho SoptOmbQr 1995 RFI Roport for MDA K, whleh dlscussos tho Phaso 
Investigation of PRS 33-002(C), Is provldod as Attachmont 2 of thls roport. 

5.2.4 Field Investigation 

Sampling at PRS 33-002(c) conformod to tho curronl  uso (industrial) or construction scenario 
of tho concoptuol modo1 doscrlbod In tho RFI Work Plan for Oporabla Unit 11.22, Soctlon 3.7.2 
(LAN'L 1992, 0784). With building wclsto as thc primary source, exposuro routos for human 

receptors are lngcstlon and dermal contact. Because tho sump is n subsurface structum, 

inhalation Is not considered a likely oxposuro route, and no surfnco sampllng was porformod, 

In the 1996 sampling campaign, ono boroholo was drlllod In tho contor of tho sump, to a dopth 

of 62 11, Sampio logs roport a sharp ehango from fill to sump gravoi nt 4 It. Tho tuff intorface 
was Iocatod at 8 f t  3 in. Tho romolnlng samplos woro colloctod In tuft. Tho charactor of the tuff 

was soft and frlabto now tho bottom of tho sump and becamo progrosslvoly mom consolldatod 
With dopth, For tho flrst 12 It, snmplos war0 nnolyzod for trltlum, uranlum, Inorganic ChQmICals, 
VOCs, and SVOCs (Table S.2,4-1). 
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TABLE 52.61 * 

).I 

SUMMARY OF SAMPLES (EXCEPT TRITIUM) TAKEN FOR PRS 33-002(~) 

SAMPLE ID 

0333-96-0074 

SITE ID MEDIUM DEPTH RADIO- INORGANIC VOCB SVOCS 

33.1 697 Fill 5 21 go8 21 89 2188 218n 
( f t )  NUCLIDES CHEMICALS 

0333-96.0075 
0333.96-0076 

~~ 

n. ER annlytlcal roquost number, 

334897 Intotinco 8.5 21 90 21 89 2188 2188 
33.1 697 Tuff 12 21 90 21 89 2188 2188 

SamplQS cotloctod C v o v  5 ft thorealtor war0 onolytcd Only for trltfurn by both f k o d  laboratory 
and by tho MRAL (Tablo 5.2.4-2). 

TABLE 5.2.44 

SUMMARY OF TRITIUM SAMPLES TAKEN FOR PRS 33-002(~) 

a. MRAL Mobllo radloloplcal analytlcnl laboratory 
b. ER finolytbl rocluesl number 
c. Doto annlyzod-no MRAL roquost number asslgned 

In the 1993 sampling campaign, ptutonlum-238 was dotoctod, although it was well below Its 
SAL, In 1996, addltlonol analysos wore porforrnad to oddross concorns that plutonlum mlght 
bo widosprcnd or present at hlghor concontratlons. The throe samplas (0333-96-0674 through 

-0076) takon from the uppor lovol of tho sump wcra annlytod lor  plutonium by a flxod 

laboratory, Six oddltlonai samples from two locations noar tho original 1993 hand=augored holo 

woro colloctod for MRAL analysis (Tablo 5.2,4-3), 
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0333*96-0521 

0333.96-0522 

TAB LE 5.2.4-3 

SUMMARY OF PLUTONIUM SAMPLES TAKEN FOR PRS 33-002(~) 

33.1 651 Tuff 0,7 2247 MFIAL 

33-1 651 tuff 2 2247 MFIAL 

I SAMPLE ID I SITE ID 1 MEDIUM I DEPTH IRI I PLUTONIUM I 

0333*96-0523 
0333.96-0524 

I 0333-86*0075 I 33-1G97 I Fill I 8.5 I 21 90 I 

33.1 051 Tun 2.5 2247 MRAL 

33-1 650 Tuff 1.7 2247 MRAL 

I 0333-96.0076 I 33-1697 I Tutl I 12 I 2190 I 

5.2.5 Evduation of lnorganle Chemicals 

Chromium, coppor, morcury, load, and zinc woro dotoctod abovo bockground U7Ls but bolow 

SALS fn tho initlnl124t dopth of the sump samples (Tablo 5.2.51). B c c ~ u s o  two of tho snmplos 
wore tokon In tuff, tho 959/0,0.95 UTLs for Unlt 3 of thQ Bondollor Tuff aro shown below for 
comparison, In addition to LANL mlxod=scll UTLs. 

TABLE 5.2.5-1 

INORGANIC CHEMICALS DETECTED ABOVE UTLS AT PRS 33=002(C) 

A, N/A I NO! AppliCablo 
b, NA - Not Analpod 
c. U - Undoloclod--thu llslod voluo 11 tho doloellon llmll 
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SAMPLE ID 

SAL 

5.2.6 Evaluation of Radionuelldes 

DEPTH PLUTONIUM-236 PLUTONIUM~2391240 

N/Aa 27 24 
( f t )  (PClhI) (PCllLl) 

Uranlum and plutonium, as analyzod by flxed laboratory, wore not dQtQCtQd abovo LANL UTLs 
In tho uppor 5-12 i t  o! tho boroholo In tho sump. Bocauso n total dlgostlon was usod for samplo 
proparation for uranium analysts, uranium rcsults woro compared to tho total background UTL 

of 5.45 mglkg (so0 Soctlon 4.2 of this roport). Uranlum results at PRS 33=002(c) ranged from 

2,9 to 3,6 mg/kg. 

IANL UTL I NIA 
0333*~36-051 Q I 0.5 

Thc samplos colloctod from tho two IOCat/OnS nolir tho 1993 hand-augored slte wore ontllytQd 

by tho MRAL. Theso samplcs contained plutonium above LANL UTLs but woll bolow SALS 

(Table 5,2,6- l ) ,  MAAL plutonium-dctoctlon mothods wore lnadequota to memum lovals below 

background, but w w o  adequate for comparing to SALs. Bocauso plutonlum concontratlons are 
bolow SALs, plutonlum will not bo carrlod forward In tho scrooning procoss. 

0.014 0.052 I 
0.83 IJlb 0,7 (J) 1 

TABLE 59.6-1 

0333-96.0520 
0333-96*0521 

PLUTONIUM DETECTED BY MRAL ANALYSES AT PRS 33-002(~) 

1 0,71 (J) I 0,G (J) 

0,s 0.101 IUI 1,21 (J) 
0333.964522 
0333964523 
0333.9G-0524 
033396-0524 

~~~~ 

1.5 0.65 (J) 4.9: (J) 
2,5 0.8 (U) 0,67 (J) 
1 .!?I 0.79 (U) 0.07 (J) 
1.5 0.70 (A 0.59fUI 7 

a. N/A - Not Appllcablo 
b. J - Eollmolod-vnlue lb ribovo dotoctlon l h l t  but bolow tho oatlmalad qunntltnllon llmit 
c, U Undotoctod-vnlue llstod Io tho 1-aigma uncowlnty 

Trltium was dotoctod abovo Its LANL UTL In ovory sample, Including samplos SCrOOnQd by tho 
MAAL. Samploo tnkon at 4.5 and 8 I t  confalnod trltlum abovo Its SAL (Tablo 5,2.6-2). 
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SAMPLE 
I D  

SAL 

TABLE 53.6-2 

TRITIUM DETECTED AT PRS 33402(~) 

DEPTH FIXED LABORATORJ MRAL 

N~A' 260 260 
( I t )  (Pcilg) (P c ll9)- 

6333-96-0075 
0333-96-0076 
0333-96*0049 

0333-96.0074 I 5 1  305 I NA' i 
8.5 3 f 0  NA 
12 113 NA 

19.5 144 137 

o. NIA Not Appllcuble 
b, NA - Not Analyzod 

5,2.7 Evaluation of Organic Chcrnlcals 

Both common PAHs that aro typical of tar and a common plastlclzcr woro dotoctod in Phase 
II sumpling. Although throo PAHs wcro found abavo tholr SAL5, all war0 conflnod within the 

sump or at tho intorface (Tablo 52.7-1). 

5,2.8 Risk=Bated Screening Assessment 

Using tho maxlrnum concentriltions from both thc 1993 and 1996 sampling cdmpalgns a1 this 
PRS, an MCE cnlculatlon was porformod for tho nonearcinogcnlc contaminants (Tablo 5,2,8-1), 

BonZO[g,h,l]pQfylCno and phcnonthronG wow not includcd in tho calculation because thoy 

havo no SALS. (Soo discussion In Soction 5.0 of this roport,) Tho MCE result for noncorclnogens 

was loss than 1, Indicating that noncarcinogons arc no: a human haalth risk at PRS 33-002(c). 
Thorcforo, noncarcinogcns aro not carriod lorward in tho scroonlng process. 
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3333.964096 

TABLE 5.2.7-1 

Fluoranl bono 2 600 0.33 
lndono~l,2.3.cd]pyrona O. lO(J)  1 O.G1 0.33 
Phononthrbno O.lO(J) NS 0.33 
Pyrono 0,13(J) 1 900 0,33 

12 01~n.butylphlholPto O.O7(J) 6 506 0.33 

1 

DETECTED ORGANIC CHEMICALS FOR PRS 33-002(C) 

Indcno[l,2,3~cd]pyrcno 0.5t 0.61 0.33 
Phononthrcno 0,241J) NS 0.33 
Pyrono 0,45 t 900 a 3 3  

BonzoIolpyrono O.l3(J) o.oc1 
Bonzotb]lluoront hono 0.271J) 
Bcnrolg, h,i]porvlcno 0.13(J) 
Cle(2~olhylhcxvl)phlhnlato 0.63 (8,U) 0.33 
Di-n-butyl phthaloto O.OG7( J) G 500 0.33 
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CHEMICAL 

CopDor 
Morcury 

TABLE 52.8-1 

LOCATION SAMPLE MAXIMUM SAMPLE SOIL SAL NORMALIZED 
I D  I D  VALUE (mflg)  ( m g W  VALUE 

33.1697 0333*96-0074 36.7 2 800 0.01 
33.1 697 0333.96-0074 1.4 23 0,06 

MCE FOR NONCARCINOGENIC EFFECTS AT PRS 33-002(C) 

Chrysono 33-1 697 0333*96*0074 0.52 61 I 0.009 
01-n-butylphthlalo 33.1697 0333.96.0074 0.07 6560 1 0.00001 
Fluoranl honQ 33.7697 0333-90*0074 0,49 2GW'  I 0,0002 
Pvrono 33.1697 0333.96.0074 0.45 1900 1 0.0002 

r 

SAMPLE 
I D  

SAL 

__ 
LCCIU 33.1 697 0333*96-0074 126 400 0.3 

Aconnphl hono 33.1 697 0333*96*0074 0,067 2 200 0.00003 
Anthrtrcono 33-1 697 0333.96-0074 0.1 i a  ooo 0.OOOOOE 

Zlne 33.1 697 0333.9G.0074 

LOCATION DEPTH BENtO[n]PYRENE BENZOpIANtHRACENE. BENZO[b]FLUORANTHENE 
I D  (fI) (mglkg) ( m n h )  ( m 9 W  

NIA' NIA 0,081 0.81 0,GI 

P R G ~  

0333.96-0074 

0333*96-0075 

Three carcinoganic PAHs woro found nbovo SALS (fclblo 5,2.8-2). PAHs aro carriod fonvard in the 

scrooning procass. 
TABLE 5,2,8-2 

NIA NIA 0.26 2.6 2.6 

33-1 t97 5 0.42 0 .66  1 .l 

33.3 G97 8.5 0.13(Jc) 0,33(Ue) 0.27(J) 

Chi EM IC A L LOCATION SAMPLE MAXIMUM SAMPLE SOIL SAL NORMALIZED 
IO I D  VALUE (mglkgl ( m d k g )  VALUE 

Chromium 33.1 697 0333*96-0074 173 21 0 0.8 
ldonoll,2,3=cdlpyrono 33-1 697 0333-96.0074 0,56 0.67 0.9 

Totnl 1 .? 

I 

~. ~ ~~~ ~~ - 
n. NIA - Not Applicable 
b, PRG I Ptollmlnary Awmodiallon Goal lor InduotrinI sltoe (EPA 1996,1307) 
c, J EGllI"ml0d veluo-lho nnalyto WOE Uotoctod abovo tho dotocllon limll bul bolow lhu ostlmlod qunntllotlon limll 
d, U a Undolocted-voluo lictod le Iho doloction limll 01 the annlylrcnl lnnlrumenl 

Two additional carclnogons, chromium and Idono[l,2,3-cd]pyrone, woro dotoetod bolow SAL 

but abovo UTLs. An MCE rosult of 1 , f  lndicotos that thoso contomlnnnts may roprosont a 
carcinogonlc hazard to human hoalth at PRS 33-002(c) (Tablo 5,2.8-3). Theroforo, t h e m  

contaminants i l i a  curriod forward in tho screoning procoss. 

TABLE 5.2.8-3 





5.2.9 Human=Health Risk Assessment 

In two samplos, tritium was found above Its SAL, The rlsk assossmont for PRS 33=002(b), 

doscribod In Soetion S.f,9 of thls roport, dctormlnod that a slto-spoclflc concentrotion of 
101 000 pCl/g of trltlum produccs a doso of 5.8 mtom/yoar, tar bolow tho DOE oxposuro llmlt 

to the public of 100 mrem/yoar. Bocauso tho maximum trltlum concontration (370 pCl/g) at 
sump 33=002(c) Is far bolow 101 000 pCl/g, no soparntc rlsk assessment was porformod. 

Because tho rolatlon of octlvlty to dose Is linear, a dose at PRS 33-002(c) can ba estlmatod at 

0.02 mrom/yoar under tho same assumptlons usod at PRS 33=002(b). 

An MCE for  corclnogans Indlcatos that PAHs and chromlum may bo of concorn at thls PRS, 
PAHs aro common lndustrlal pollutants. Excopt for bcnzo(a)pyrono In on0 samplo, I ~ v e l s  at thls 

PRS are below lndustrlal PRGs and do not indicate that PAHs wore uscd oxporlmontally In the 

trltlum facility. Thoroforo, LANL does not proposo tt clonnup at thls slto for PAHs, 

Tho Industrial clcanup I Q V Q I  for chromlum Is 450 mg/kg. The samplo containing hlghost 

chromlum was colloctod at a dopth of 5 11. Two somplos-ono at 8,5 f t  and ono at 12 tt-wore 
colloctad bolow It and showod docrooslng concontratlons, wlth tho levcl bolow UTL at 12 foot. 

Bocauso tho concentratlon 1s opproxlmotely one-third of tho cloanup lovol and contamlnatlon 

has bocn bounded, no cleanup of tho sump Is proposod, 

5.2.10 Prcllminary Ecologlcol Assessment 

In cooperation with thc New Moxico Environmont Dopartmont and EPA Rcglon 6, tho Laboratory 

ER Projoct Is dovoloplng an approach for ocologlcnl risk ossossmont. Further ecologlcal rlsk 
assessmont at thoso sitas WIII bo doforrod untll the sltos can bo ossossod as part of tho 

ecologlcnl cxposuro unlt methodology currontly bolng dovoloped, 

5.2.11 Conclusion and Recommendation 

Phaso I sampling, which usod hand augorlng, dld not locnto sump TA.33-133, Phase I I  
snmpllng, using a drill rlg, locatod t h o  sump and drlllod through It Into tuff to a dopth of 62 11. 

An MCE for noncarclnogonlc cflocts detorminod that thaso chomlcals do not present a hazard 

to human hoalth, Radiological scroonlng by tha MRAL conflrmed that plutonlum Is prosent 
above background, but woll bolow SAL, Low levols of PAHs lound In thQ sump aro not 

Inconslstont with lndustrlal sites, Chromlum Is prosont wall abovo background UTLs, but bolow 

Industrial clcanup lovols, Bocausc contamination Is conflnod to tho sump and contamination 

Is boundod abovo 12 ft, no cloanup Is proposod for thoso contaminants. 
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t r l t ium was dotoctod somcwhot obovo Its SAL, but tar bolow lovals that could produco o dOSQ 

of tho DOE limit of 100 mrarnlycar. Tritium contaminatlon rolatlve to SAL was boundod at dopth 

by snmpllng betwoon 8 11 nnd 12 It. Becwso of tho low trltium lcvols and tho short trltlum hall- 
Ma, contarnlnatlon of rogional groundwntcr Is conddcrcd to bo unlikoly. No porchcd oqullcr 

was found by doop drllling near PRS 33-002(c) during thc Phasd I invclstlgntlon of 
MDA K (Environmontal Rcstorntlon Projoct 1995, 1263). 

Bocauso trltlum and othor contaminant concontratlons are below human health risk-basod 
lovols of concern, PRS 33=002(c) is proposod for NFA lor human hoolth undor Crltorlon 5.  

5.3 PRS 33-C03(b) 

PRS 33-003(b) is chombor TA-33-6 at MDA D, East Sito. It is discussod in tho RFI Work Plan 
for Opornblo Unit 1122, Soctions 3S.2.1 ond 4.5.3.1 (LANL 1992, 0784). HE and inorgonic 
chomlcals, principnlly boryllium, wore idontillad in tho work plan ns potontlnl contamlnants. 
SubSQquont archival lnvostigatlon indicatod that l o s t  than 5 Ib, of PCBs may have boen prosont 
In noutron dotoctors in tho chambar. Bocauso PCBs may hava boon dopositcd on tho surfaco 
by an oxploslvo test shot In tho chombor, a rovlsod sampllng plan for tho surfaco- and 
subsurlaco-soil components was lncludod in tho Soptombor 1995 TA-33 RFI raport 
(Environmontal Rcstoratlon Projoct 1995, 1265), 

BaSOd on results of the revisod snmpilng, PRS 33*003(b) is rccommcndod for NFA for numan 
health. 

5.3.1 History 

Chamber TA-33-6 was constructod in 1948 and usod lor Initlatot tosts involvlng milligram 

quantltlos of boryllium. Polonlurn~21 0 (wlth a half-llfo of 138 days) was the rndlologlcal 

component of tho Inltlators, Chamber TA-33-6 was usod twice, onco In Docember 1948 and 

again In April 1952. Both tcsts roqulred dOtOnatlOn of HE, and tho second tost dOStrOyQd tho 
chombar. Dobris from tho dotonotion was ojoctod through tho olovntor shntt and spread Ovor 

tho mcsa. A 10-ft-doop crntorlormod around tho chombor (Blockwail 1952,02=034),Tho crater 

was iatcr flllod wlth the ajectod debris and covered wlth uncontaminatod soil (Blackwoll 1953, 

02-035). In 1963 the doprcssion was rofllled (Tho Zlo Company 1963, 02-030). 

5.3.2 Description 

MDA 0 Is locatod at East Sito. Tho mcsa is Icvol; no drainage pattorns aro ovldent, A thin layer 
of hard-packod soil covers bodrock tuff. Tho arca is coverod wlth weeds Interspersed with a few 

charnlsa shrubs. A sudace concroto pad-tho staging aroa lor chamber TA.33-6-1s located 
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approxlmatcly 50 f t  north of East SItQ Road, ncar septic tank TA-33-96, and approxlrnatoly 

350 I t  south of tho rim o! Ancho Canyon (Flg. 5.3,2=1). 

Thc chambor Is an octagonal, vault-llke structure, which is 18 ft long x 18 f t  wldo x 11 I t  hlgh. 
It is bUrlQd, with its roof approximotoly 30 I t  bolow grado. Accoss was galnod through n 44t x 

6 4  elevator shaft at the sldo of tho chambor. Tho clovator shaft, which Is now fllldd, was 

npproxlmntoly 46 !t doop. Tho fow romainlng surfaco lndlcollons ot tho  chambor includo an 
8 4  x 12-ft concrcto pad (brokon at tho oast and whom tho shaft was locatod) and a 
6 4  x 10-ft doprosslon up to 2 f t  doop (locatod In thQ arua of tho shaft). 

5,3,3 Previous Investigation 

Exlstlng surfaco data for PRS 33=003(b) at East Slto lncludo 16 suriacc sol1 samplos that woro 

colloctod by LANL's Environmental Surveillance Program In 1977, The survolllancb samples 
woro nnalyzcd for trltlum, uranium, ai:d ccslum=137; all rosults woro wlthln background ranges, 
Thoso date aro summarlrod In tho RFI Work Plan for Oparclblo Unit 7122 (LANL 1992,0764). 

In 1989, Woston porsonnol colloctod somplos from throo boroholos at TA-33-6. Nlno subsurfaco 
samples woro colloctod. Sovon woro analy2Qd for uranium: SIX, for Inorganlc chomlcals: and 
sovon, tor HE. Throo snmplos woro nnotyzod for VOCs. Cadmium, morcury, load, and tlnc, 
which woro dotoctod at tho bottom o! tho olovotor shaft, wore abovo LANL (95%,0.95) UTLs but 
far bolow tholr rospoetlvo SALS. Rosults aro discussed In Soctlon 5.3,3,1 of tho Soptomber 
1995 RFl roport (Envlronmontnl Restoration Projoct 1995,1265) and rovlowad In Scctlon 5,3.4 

e! this roport. 

Tho 1994 LANL ER Projoct sampling at. East Sit0 includod nino surfcco samplos tnkon wlthln 
I 0 0  tt of tho chambor, All snmplos woro onolyzod for inorganic chomlcnls, radionuclldos, and 

HE. Throo wore onalyzod for SVOCs. Results lndicntod that HE, radionuclides, and SVOCs 
nood not bo carried forwnrd os COPCS. At tho time of sampllng, PCBs wore not recognized as 

potontlal contaminants. 

Soctlon 5 , l  01 tho Soptombor 1995 RFI Roport for TA-33, which discussos tho Phaso I 
lnvostlgatlon of PRS 33-003(b), is provldod os Attachment 3 of this roport. 

5.3.4 Field lnvcstlgatlon 

Sampllng at PRS 33-003(b) conformod to the curront use (industrlol) or construction scenorlo 

01 tho conceptual model doscrlbad in tho RFI Work Plan for OperaSlo Unit 1122, Soctfon 3.1,2 
(LANL 1992, 0784). With surfeco disposal and landfill as tho prlmary source, oxposuro routos 

for human roccptors aro ingostlon, inhnlatlon, and dermal contact. Both surfaco and subsurfaco 

sampllng was pofformed. 
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5.3.4.1 Surfacc Sampling 

0333.96-0566 
0333*96-056? 
0333-96.0568 

AS dlrcctod by tho rovlsod sompllng plan, nino surfaco sumplac, woro COlloCtQd from 8 ioo-tt  
x 1004t grld to G dlstanco of 150-200 I t  from thb olavotor shaft (Environmontal Rastorotlon 

Project 1995, 1265). One 1994 somplo was nsslgnod to oach call of tho grld for tho purpose 

of assasslng Inorganlc chomicals (Flg. 5A2.1). All 1994 samplos wore onolyzed for lnorganlc 
chornlcois, urilnlurn, ceslum-137, cobnlt-GO, and HE (Tablo 5,3,4-1). 

33-1741 0-0.5 
33.1742 0-0.5 
33-1 743 0-0.5 

In the  1996 sampling campalgn, nine locations, one within onch grld call, wera flold-scrooned 

for PCBs (Tablo 5.3.4-2). Sornpla locations woro soloctad randomly within ooch cell 
(Fig, 5.3.2.1). D-TECH PC6 sol1 klts woro u m d  for flcld scroonlng (see Soctlon 4.2 of thls 
roport). 

TABLE 53.4-1 

SUMMARY OF 1994 SURFACE SAMPLES TAKEN FOR PRS 33403(b) 

D. ER onolyllcni roquaat numbor 

TABLE 5.3,4-2 

SUMMARY OF PCB SCREENING SURFACE SAMPLES 
TAKEN FOR PRS 33=003(b) 

I I LOc;i?ON I I . ,  
0333-96=0561 I 33-1736 I 0-0.5 1 

0333.964565 I 33.1740 I w.5 1 

0333-96.0569 I 33.1744 0-0.S 
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5A4.2 Borehole Sampllng 

In 1989, WostOn pcrsonnol drillod throa boroholas at PRS 33=003(b) (Fig, 5,3.24), Borohole 
LAN33-0023, which was  drlltod to 8 depth of 47 ft, was lacotod In tho olevator shaft. Borehole 

LAN33-0024, drlllcd toa dopth 0f29ftI was locatod obovo tho chambor. Boroholo LAN33-0025, 

drlllod to 58 f t ,  was locotod bosldo tho chambor. Various snmplos war0 annlyzod for Inorganic 

chcmicals, radlonuclldos, VOCs, and HE (Table 5,3,A-3), 

Borcholo logs descrlbo tho matorlnl through which tho throo boroholos ponotratad. Tho shalt 
was flllod wlth a gravcl-sand-tuff mixture. Wood fragrnonts wcro oncountorod bctwoon 5 and 

20 ft. Bclow 20 I t ,  tho fill was gravol and sand with pumice fragmonts. Rusty wiro, cllps, chaln 
fragmonts, and other dobrls woro found at t h o  bottom of tho shaft. Tho roof boroholo ponotrtrtod 
tuff and pumlco fragmonts mlxod wlth sand. A E-ft vold was oncountorod botwoen 12 and 

18 It, The drlll brought up concruto fragmonts from tho roof at 29 It. Tho baroholo adjacont to 

tho chambor struck tuff at 1.5 f t ,  Drilling altornated botwoon tuff and pumico/tuff/sond. A vold 

was oncountorod botwoon 33 and 42 f t ,  Somo burnod matorial may havo bcon found ot 30 It. 

In accordnnco with tho somptlng and analysls plan for tho ER Projoct's 1996 sampling 
campalgn, two boroholcs war0 drlllod to a minimum of 1511. Ono borahole was located 31t north 

o l  tho shaft; tho tccond boroholo was locotod 4 I t  oast o l  tho shaft. Throe snmplos were 

eollocted from oaeh boroholo. Drilling ponotroted matrix material similar to the Woston 

borcholos dcscrlbod abovo. During sampllng, tuff was encountorod at 2.5 ft In borohole 
33.1745 and at 4 f t  In boroholo 33-1746. A IO-ft-docp layero!f111, allogad to  hnvo rosultad from 

tho 1952 cxplosion, WDS not found, ovcn though boroholes wcro shed In tho a r m  indlctltod In 
rnomos and photos, Tho only wood fragmonts from tho oxplosion debris wore found wlthln tho 

clcvntor shaft, Implying that most of the dobrls may have boon bulldozed thoro, 

During 1996 drllllng of thQ boroholo oast of tho chambor, an irrogular cavity was oncountorod 
at 8 depth of 12.5. Tho drill rig was adjusted to porform hnmmOt-drillhQ down to 20 It, and ono 
sompfo was colloctod, Tho samplo, conslstlng of onglnoorlng 1111 o! sand and silt, was scroonod 

lor PCBs. BOcoUSe rOSultS wcro nogativo, the sample was not submlttod for hboratory 

analysls, Tho sourco of the cnvlty Is unknown but prasumad to bo oithor an artltact ot chambcr 

constructlon or 0 subsldonca as a rosult of tho oxploslon. At the conclusion of drllllng, cuttings 
wore returned to tho cavltios and tho boroholos wero cappod with bantonlte, Blodogrndnble 

polyjute mattlng was usod to plug tho bottom of the holo ponetratlng tho cavity. 

All samplos wore analyzad for lnorganlc chomlcals, Four samplos woro submlttad for PCB 

f Ix o d I ab o rat o ry a n a I y s i s (Ta b I e 5.3.4.4). 
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TABLE 5.3,4-3 

SUMMARY OF 1989 WESTON BOREHOLE SAMPLES TAKEN FOR PAS 33-003(b) 

a. C Sarnplo colloctod 
b, NA NoI Anolyzod 

TABLE 5.3.4-4 

SUMMARY OF 1996 BOREHOLE SAMPLES TAKEN FOR PRS 33-003(b) 

a. NA I No1 Analyzod 

53.5 Evatuatlon of tnorganic Chemicals 

5.3.5.1 Surface Sampling 

In live of t h o  nine 1994 ER surface samplos, lctid and zlnc wore dotocted above LANL 
(95%,0.95) UTLs, but wall bolovr thair rospoctivo SALS (Tnblo 5.3.51). Thls lnformatlon was 
not roportod in tho 1994 RFI roport because all results wcro below the sot of UTLs In uso at that 

time. A traco of morcury (0,02 mg/kg) was dotoctod In samplo AAA9608, but not In a laboratory 
roannlysis of tho  somo somple. BOCOUSO rnorcury contaminatlon was not confirmod, It is 

considorod a laboratory contaminant. 
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SAMPLE ID DEPTH (tl) LE40 ZINC 
Imnlkd ImalkoI 

5.3.5.2 Borchofo Sdmpling 

SAMPLE ID DEPTH ( I f )  CADMIUM (mglkg) LEAD (mglkg) MERCURY (rnglkg) ZINC (mglkg) 
I 

SAL NIA 38 400 23 23 000 

No inorganlc chomicals woro dotoctod abOvQ UTLs In tho 1996 ER baraholo samples, In tho 

Wcston 1989 samplos from tho bottom of tho olevator shaft (and thus confined), cadmium, 
morcury, load, and zinc wore dotoctod abovo LANL (95Y0~0.95) UTLn but bolbw thdr  rospoctlvr, 
SALS (Table 5.3.5-2). No othar inorganic anolylos wwo found abovo tholr  UTLs In any Weston 
sample. Cadmium and morcury woro not detected in any samplo with Q pathway to the  
onvlronmont. 

TABLE 53.5-2 

INORGANIC CHEMICALS ABOVE LANL UTLs IN WESTON BOREHOLE SAMPLES 

TAKEN FOR PRS 33*003(b) 

5.3,6 Evaluation of Radlenuclides 

Bocausa no uranhm, coslum-137, or cobnlt=60 was found abovo LANL UTLs In any somplo 
analyzod for PRS 33-003(b), no rtldlonuclido analyscs wore spoclflod in tho 1996 sampling 
plan. Polonlum-210 was tho only rndionuclldo usod at 33=003(b), With a half-llfa of 139 days, 
It has docayod ovor approxlmatoly 45 years to nondotoctablo lovols, Polonlum-210 Is an alpha 
omltter and decays diractly to  stablo toad-206, which cannot be dlstingulshed from t h e  naturally 
occurring load Isotope. 
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53.7 Evatuatlon 01 Organlc Chemicals 

In accordance with tho rovisod sampltng and analysts plan, all samples WGrQ scrwned fat  

PCBs uslng tho D=Tcch Immunoassay floid scroonlng kit. Trace lovols of PCBs, bOlow tho LANL 
cloanup lovol of 1 mglkg, may have boon dotectod In two of thQ nino surfaco=soil scroonlng 
samplos (Tablo 5,3,7-1). Bocauso the plan SpQClflcd that only somplos wlth scrooning rosults 
nbovo 1 mglkg bo submlttod tor laboratory onalyds, no surfaco S m p l o s  woro nnalyzod In a 

fixad laboratory. 

Four of six borohole samplos woro submittod for tnborotory analysls. No PCBs wore dotocted 
In any screening or laboratory sampto from a boroholo. (WostOn did not nnalyzo tor PCBs In 
1989.) Laboratory onnlysls lncludad t h o  following AfoclorsTM: 7016, 1221 , 1232, 1242, 1248, 
1254, and 1260. 

TABLE 5.3.7-1 

PCBS DETECTED IN SURFACE SAMPLES AT PAS 33=003(b) 

I SAMPLEID 1 DEPTH (fl) I P C B i ( r n 0 g )  I 

10333-96.0567 I 0-0.5 II 0 5 1  II 

5.3.8 Risk-Based Scrccnlng Assessment 

No contarnlnant was found obovo SAL in any sampllng cnmpnign. T h e  PCBc datoctod in two 
samplos aro bolow thoir SALS of 1 mg/kg and tholr prosonco is qUCStlOnablQ. As discussod in 
Soctlon 4.3,3 of thls rcport, PCB Ilold scroonlng rosults ncnr dctoction limlta of approxlmately 
0,5 mg/kg tond to bo highor than rosults analyzed undor tho Strlctor analytical conditlons of a 
flxod laboratory wlth dotoction limlts noar 0.03 mglkg, PCBs aro not carrlod forward in tho 
scrooning procoss. 

Woston sampllng found cadmium (7,l and 4.9 mg/kg), load (79 mg/icg), mercury (2,l and 
1.1 mg/kg), and zinc (852and 652 mg/kg) wcll bolow tholr SALS nt a dopth of 4 3 4 7 f t  In tho bottom 
of tho olovator shaft. Thcso wlll not bc carrlod forward In tho scroonlng ossossmont process 
bocauso thoro Is no pathway for migrntlon (Envlronmontnl Rostorntlon Projoct 1995, 1265). 

Using t h o  maximum concontra!lons at th l s  PRS, an MCE calculation \vas porlormod for the 
noncarclnogonlc surfaco contaminants. T h o  MCE rosult for noncarclnogons was 0, l  
(Tnblo 5,3,8-I), Thls MCE voluo Is loss than unity; thorofora, no potontlal human-hoolth rlsk 

based on addltlvo olfocts Is ldontiflod for thls closs of chemlcals, Thoy nro not carried forward 
in tho scroonlng procoss. 

No corclnogons wcro found abovo LANL UTLs at PRS 33=003(b). 
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TABLE 5,3.8-1 

MCE FOR NONCARCINOGENIC EFFECTS AT PRS 33-003(b) 

5.3.9 Human-Health Risk Assessment 

Bocauso no contaminant was carried forward In tho scroonlng proccss, no human-health risk 

assessmont was POrfOrmQd for PRS 33-003(b). 

5.3.10 Prclimlnary Ecotoglcal Assessment 

In cooporatlon wlth tho  Now Mexico Envlronmont Dopartmont and EPA Region 6, tho Laboratory 
ER Projoct IS dovcloplng on approach for ocologlcal risk ossossmont. Funhor ocologlcal risk 
assossrnont at those sltos wlll bo dafarrod until thQ sltos can bo assossod os part of the 
ocologlcal cxposuro unit mcthodology currently bolng dovolopod. 

5,3.71 Conclusion and Recommendatlon 

PRS 33403(b) Is a burlod undorground chamber. Ab indlcntod by tho dopth of  tho Weston 

boroholo above tho chambor, tho top of the chambor Is IocatGd approximntoly 30 f t  below tho 

surface 01 t ho  mesa, LANL photograph 6759, takon during ccnstructlon, shows that tho 

chambor was constructod in solid tuff with llttlo spaco bctwoan thQ structuro and surroundlng 

tuff. An archival search lndicatod that no mor0 than 5 Ib, of PCBs may hnvo boon ptosont In 

ncutron dotcctors locatod lnsido the chambers. No studlos arc avaliablo In tha lltoraturo that 
invcst:gato tho probablofato of PCBs undartho cxploslvo olfocts 01 600 Ib. of TNT in an initially 

enclosed chamber, Tho physical condltlon of tho chambar is not known, but drilling actlvitlos 

dld not lndlcoto any standlng wator that could act as a hydraullc hcad to fore0 movomont of 
contaminants from the chambor. An oxposure pathway lor subsurface contaminants Is 

considered unlikely. 

The archival doscrlption of tho chambortast in 1952 Indicated t ha t  dcbrls was ojoctQd from the 

shaft and sproed over tho mosa (Blackwoll 1952, 02.034). A subsoquont memo indlcatod that 

dobris was bulldozod Into tho holo formod around tho chambor and was covored with 
uncontnminotod fill (Blackwoll 1953, 02-035). A5 was discussod In Soction 5,3.4.2 01 thls 

roport, Woston drllllng logs lndicato that wood fragments w o m  found In tho oiovator shalt, but 
not in tho two oxtornol boraholos. Tho 1996 ER Projoct's borohalo drllling did not Oncountor tho 
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Uxpoctod dobrls. It can bo roosonably concludod from physlcnl cvldcnco that olthor 011 dobrls 

was doposltod In tho shaft or SOmQ may havo bean romovdd from tho slte. 

In tho work plan, tho prlmary rcloaso machnnlsms dovolopod for tho concoptual modols of the 

throo dlffcront oxposuro sconarlos (currcnt USO, rocraatlonol uso, and c0ns:ructlon) Include 

sodirnant transport and rosuspanslon by wlnd, A5 dlscusscd In Soctlon 5.3.8, surfaco and 

subsurfaco sampllng at PRS 33=003(b) did not dotoct contamlnnnts of concern for those 

pathways. Excopt for somcwhat olovated lavols of lcad ond zlnc, as Is common at TA-33, 

contaminants aro continod 10 !hQ clovator shaft and aro present only at low lovols. PCBs, if 

prosont at all, are not prosont at IQVCIIS of concern. 

This slte is proposed for NFA lor human honlth based on Critorlon 5 because It has beQn 

InVQStigatOd and ovaluotod. It has boon found that thQ PRS doos not prosont a slgnlflcant rlsk 
to human hoalth. 

5.4 PRS 33=004(k) 

PRS 33-004(k), an allogod outfall from bunkor TA-33-87, Is discussod in tho RFI Work Plnn for 

Oporablo Unit 1122, Soctlons 3.5,2.3 and 4,5,3.2 (LANL 1992,0784). lnvostlgotlon during t h e  
1994 and 1996 flold campalgns fallod to locate olthor a drain llno or outfall. Based on them 
offorts and thc bonlgn history of TA-33-87, thls PRS Is proposed lor NFA for human hontth 

undor Crltorion 1: Tho PRS cannot bo found. 

5,4.1 Hlstory 

PRS 33=00A(k) is the allogod outfall of a draln lino from control bunkor TA-33-87 at East Slte. 
LANL onginocring drawing C-3304 shows a floor draln nOar tho front door, This drnln Is 
connoctod to a pQrfOratOd plpc that extonds tho length of t h o  bulldlng. Accordlng to the 

drawing, an 84n. cast-Iron plpo oxlonds 54 11 sou!hoast of tho bulldlng, followad by an 84n, 

vitrlfloel-clay plpo cxtendlng anothor71 f t  to an outfall. BunkorTA=33=87 was cornplotad In JUnG 

1955 to support shot tusts at East Slto. Tho bunkor housed oloctronic oqulpment to support 

fiQld tests, Thoro is no rocord of raclloactlvo mntorlnls being usod or stored In tho bulldlng; 

however, photo procosslng may have occurrod thore. 

5.4.2 Description 

TA-33-87 is IOCatQd In the contra1 soctlon of East Slto. Tho aroo Is Icvol: pavod roods surround 
t ho  bunkor (Fig. 54.2-1). A borm covors tho bulldlng, and tho routo of tho allogod pip0 Is 

covorod by thk borm, Tho borm Itsolf and tho torraln surrounding the borm aro C3VQrQd with 

chomlsa. 
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5.4.3 Provlous lnvostigation 

No provlous lnvostlgatlons have bcon porformod for this PRS, Attompts to locate tho PRS wore 

u n s ucces sf u 1. 

5.4.4 Fjeld lnvcstlgation 

In 1994, magnotlc and oloctromngnctic survoys woro porlormod within tho arm aast of the 

bunkor whcrc tho nllogod pip0 was shown on tho onginoorlng drawlngs. Thoso survcya did not 

indicata tho prosonco of a plpo ot the oxpactod locotlons. In 1995, o. ground-panotratlng radar 
survoy was conducted. Tho survoy dotoctod two anornailcs at tho southoost cornar of the  
bullding. ElOVQn tronchos woro dug by shovel, both parailoi and pctpondicular to tho anomallas 
(Fig, 5.4.2.1). Continuous bodrock tuff was oncountorod at ir dopth of 1,s ft; thoro was neither 

pip0 nor trench to contain a plpo. In 1996, tho insldo of tha bulldlng was hspectod to datormine 

tho location of floor drains in ordor to aid in tho search for tho drainplpo. No floor drcllns wore 

found, Tho sink and toilot in tho bullding aro sorvod by soptlc systarn TA-33.96 north of tho 

bunkor, which Is not assoclatod with the outfall. 

5.4S Evaluatlon of Inorganic Chemicals 

No samplos wore colloctcd for anolysls of Inorganic chomlcals. 

5.4.6 Evaluation of Radionudidos 

No sornplos woro colloctcd for analysis of radionuctldos. 

5.4,7 Evaluatlon of Organic Chcmicals 

No samples wore collocted for annlysls of  organic chomlcals. 

5.4.8 Risk=Bascd Scrccnlng Assessment 

Although no data woro coltoctod for this PRS, archival information concorning use of bunkor 

TA-33-87 indicotas that  activltias in tho bulldlng worQ bonlgn, LANL photograph CN711901 , 
dotod August 9, 1971 (now tho end of Initintor actlvltios nt East Sito), shows a room full of 
oloctronlc oqulprnont. In 1994, sampllng o i  saptlc tankTA-33-96 lndlcatad that no contaminants 

had boon dlsposod of through tho sinks (Envlronmontnl Rostoratlon ProJoct 1995, 1288). The 

floor drain nllogodly draining to this plpo and outiall was not iound during a 1996 inspoctlon of 
Iho building. If this floor drain dld oxist, t ho  cnglnccrlng drawing shows It at the opposito ond 
ot tho building from tho sink and, thorotoro, unlikely to rocelvo spillod liquids, 
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5.4.9 Humon-Health Risk Assessment 

Bocauso no contamlnant was carrlod torward In tho scroonlng piocoos, no human-honlth risk 

asscssmont was porformod for PRS 33~004(k). 

5.4.1 0 Prcllminary Ecologlcal Assossment 

In coopcratlon with tho New Moxlco Envlronmont Dopanmont and EPA Reglon 6, tho Laboratory 

ER Project Is dovoloplng an approach for ecological risk assossmenl. Furthor ocologlcal risk 

assc~sment at thCSQ sltos will bo dotorrcd untll tho sltos can bo assossod as part of the 

ocotoglcal oxposuro unlt methodology currently bolng devolopod. LANL botlovos that If n PRS 
doos not oxlst, no tunhor actlon wlll bo requlrcd to ovaluato It biotoglcally. 

5.4.11 Conclusion and Recammondatlon 

Oosplto a consclonllous tiald soarch, as doscrlbod In Section 5.4.4 of this roport, no drnlnplpo 

or outfall could bo found by rcmoto sonslng or by tronching along tho path lndlcoted In the 

cnglncoring drawing. No floor drain could be tound in tho building at tho indlcatod locatlon (or 

any othor locatlon) in 1996. Tho prlmary roloaso mochanisms tor !ho concoptunl models 01 

throo dlttoront contaminant oxposuro sconorlos (curront USO, rocroatlonal use, constructlon) at 

TA-33 arc sodlrncnt transport and rasuspansion by wlnd, lending to dust lnholatlon and sol1 
lngostlon. It a tloor drain did cxist during W-3 tlrlng slto oporatlons and was latar covorod during 

romodollng, of which thore Is no rccord, rho only oxposuro pathway lor  contamlnnnt transport 
would havo boon through a porforalod pipe burlocl undor D 16-ft-hlgh borm, Such an wont  Is 

unlikoly. Thorofora, archlval and physlcal ovidcnco procludo contamlnant transport trom t h o  

building as n vlclblo oxposuro pathway tor human or ocologlcal rocoptors. 

Thls sit0 Is proposod for NFA for human health bosod on Crltorlon 1 bocauso ,tho PRS could 

not bo found. A Clnss Ill parmlt moditlcatlon wlll bo rcqucstod to romovo PRS 33-004(k) from 

tho HSWA Modulo of LANL's RCRA Hazardous Wosla Faclllty Parmit. 

5.5 PRS 33-006(a) 

PRS 33=006(a) is tho shot pad at South Sltc that wns usod for lmploslon studlas In the 1950s, 

Rosults of HE nnalysos for most of tho samplos trom tho South Slto 1894 sampling and anQlySlS 

cnmpnlgn woro rojoctod bocauso of missod holding timos. A subsot of locations was rosamplod 

in 1996, Rcsults indlcato that no HE was dotoctcd In any sampio. Basod on data prOSQntCd In 

tho Soptcmbor 1995 RFI rcpon and rosampllng rosults, the PRS Is rocommondod for NFA lo r  

human hoalth under Crltorlon 5 ,  
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5.5.1 History 

Tho South Slto shot pad Is discussed In tho RFI Work Plan for Oporabla Unit 1122, Sections 
3,4.2,4 and 4.43.3 (LANL 1992, 0784), and in RFI Report LA-UR.95-4439 (Envlronmontal 

Restoration Projoct 1995, 1288). Tho bulldings at South Slto wore complotod, and tosting 

bogan, In 1950, Uranium shoils holding Initiators woro usod in implosion t a t s  uslng 

275-5000 Ib. of HE. Tho apparatus and neutron dotectors woro put into large coppor shells for 

oloctrical ShlQlding, thon oach assamblago was covarad by n woodon shack prior to dotonatlon 

(Hoard 1990,02-022). Tho datonatlons SprQad dobris, shrapnol, and wood frngmonts ovor the 

ontlro South Slto vatloy and boyond. Whon tho Implosion tast program wostrnnsfarred to othor 

LANL groups in tho mid-1 950s, Implosion tasts woro discontlnuod at TA.33. Tho shot pad has 
boon inactlvo sinco that tlmo. 

5.5.2 Description 

South Slto Is locatod In D small vnlloy approxlmately 400 I t  wide by 500 I t  long. Tho ontlro a r m  

drains to Chnquohul Canyon through n short arroyo and down tho stoop canyon wall. Tho shot 

pad atop TA-33-26 Is locatod In tho mlddlo of thls vnlloy (Fig. 5.5.2-1). Much of tho valloy was 

scrapad to bodrock during slto construction. Tho pad ltsolf Is locntod dlroctly above X-unlt vault 

tA.33-26 and Is approxlmcltoly40 f t  In dlamotor. Tho pad Is covorod wlth sand, Runoff from tho 

pad ontors tho main dralnago arroyo that sorvos tho wholo of South Slto. Soils art3 thin and 

bodrock outcrops protrude throughout tho aroos, Chamlca covors largo areas of thQ Slto. 

5.5.3 Prcvlous lnvostfgatlon 

Woston sampling in 1989 did not dotoct HE in any camplo colloctod ovor n wide nroa at South 
Site. 

Tho 1994 ER lnvostlgotlonsnro doscrlbod In an RFI rcport that was submittod during Docomber 

1995. Forty-six surfaco samplas woro calloctod ovor a wldo area, and oloven surface samples 

wore colloctod in tho main South Slta drolnogo arroyo. Uranium and coppor wOro found obovo 

thoir SALS at sovoral locations, but a risk ossossmont clOtOrmh3d that concontratlons mot 
accoptablo human-hoolth risk ctltorlo. HE concontratlons wore woll bolow their SALS, but the 

analytical data woro suspoct bQCaUSQ axcossIvo holding times elapsed botwoon HE oxtrnction 
from soil and analysis of tho oxtroct. A rosampling plan was submitted (Envlronmontal 

Rastorntlon Projoct 1995, 1288). 

Soction 5.5 ot the Decombor 1995 RFI Report lor TA-33, whlch discussas tho Phose I 

lnvcstlgation of PRS 33-006(0), lo provided us Attochmont 4 of thls ropon. 
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Fig, 5.5.2-7. PRS 33=006(a), shot pad at South Site, 
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5.5.4 Ficld lnvestlgatlon 

Snmpllng at PRS 33-006(a) conformod to tho curront us0 (lndustrlcll) or constructlon sconarlo 

of tho concoptual modo1 doscrlbod In tho RFl Work Plan for Oporablo Unit 1122, Soctlon 3.1.2 

(LANL 1992, 0784), With surfaco dlsposal as tho prlmary sourco, oxposure routos for human 

rccoptors aro lngostlon and dormol contact. Inhalation Is also consldorad a llkoly exposure 

route. BCCLIUSQ contaminants wore doposltod at PRS 33-00G(a) by fallout from lmploslon 

studies, only surfnco sampllng was porformed. 

Prior to sarnpllng in 1994, ER Projoct porsonnol and on exploslvos export conductad an 

oxtcnslvo scarch of tho sampling arm for rosldual plocos of HE. This wns done as a safoty 

precautlon for tha sampling crew, No ME piecos wero found. During tho soorch, tho axpert 

commontod that roslduol HE at 8 flrlng sit0 Is a m u t t  o! lncomploto dotonation, and no such 

avont occurrod ut TA-33. 

As speciflad In the sompllng plan, olgh! surfaco samplos wore colleciod durlng July 1996 at 

dcsigncttod resampling locations wtthln PRS 33-006(a) (Fig. 5,5,2=1) (Envlronmontol Restoration 
Projoct 1995, 1288). Tho purposo of tho rosampllng oflort was to comparo HE results with the 

1994 rcjectod data to detormlno If tho rejected results contelnod USablQ Informotlon, In the 1996 

campaign, groat car0 was takon to rosamplo the doslgnated locations. Sampling stakes from 

t h o  1994 campaign woro stlll Intact In the fiold to guida rosampllng. 

All samplos wore onalyzod only for HE (Table 5,5,4-1), 

Approxlmatoly 80% of tho 1994 Phaso I HE rosults woro rojoctod by data valldntlon. Data wore 

sufflciontly camploto to dotormlnc that whllo thcro may bo trace amounts of oxplosivds In 

surfaco sarnplcs at South Slto, thoy aro not prcsent ;I! lavels of concorn, w o n  If the QStlmatGd 

rosults aro multlpllcd by ZI factor of 5-1 0 to cornpensato for missed holding times (Envlronmontal 

Rostoratlon Projoct 1995,1288). Howcvor, a limited surfaco resampling campaign was conductod 
In 1996 to confirm this nssossmont. Tablo 5,S.t-1 shows t h 8  crltorio usod for choosing the 

spociflc rosampllng locattons. 
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c 
SAMPLE 10 1994H996 LOCATION OESCR 1 PTl ON CRITERION 

AAA974110333-96.0585 33-1 360 Drolnano brnlnogo wlth most HE datoctod 

AAA974610333-960590 33-1366 Drnlnngo Hlgh RDX 
AAA974710333-913-0589 33.1366 Drainago Ordnago with no HE dotoctod 
AAA9759/0333:90.0588 33-1446 Burn moa A D X A  rng/kg, sovornl dotoctlona rl 

TABLE 55.4-1 

r SAMPLE 10 1994H996 I LOCATION I OESCR 1 PTl ON CRITERION 

SUMMARY OF SURFACE RESAMPLES TAKEN FOR PRS 33=006(e) 

AAA974110333-96.0585 33-1 360 Drolnano brnlnogo wlth most HE datoctod 

AAA974610333-960590 33-1366 Drnlnngo Hlgh RDX 
I 

33-1353 2401 I 
n, ER nnalythl roquoot numbar 

AAA974710333-913-0589 
AAA975910333-90.0588 

5.5.5 Evaluatlon of Inorganic Chemicals 

~ I 33.1366 Drainago I Ordnago with no HE dotoctod 
I 33-1446 Burn moa 1 A D X A  rng/kg, sovornl dotoctlona rl 

No samplcs woro anirlyzod for Inorganic chcrnlcals at PRS 33=006(0) during rosnmpllng. 

5.5.6 Evnluotlon of Radlonuclides 

No samplos woro nnalyzod for  radlonuclldos a! PAS 33-006(0) durlng rosampllng. 

5.5.7 Evaluotlon of Organic Chemicals 

Low lovots of two HE speclos were found In ono sample of tho resnmpling sot. Rosults of HE 

rosampling aro shown in Tnblo 5.5,7-2, lncludod lor compnrlson aro Phaso I rosults from tho 
1994 sampling campalgn. RDX above Its SAL In tho 1994 snmplo AAA9759 was not conllrmod 

In 1996 sarnplo 0333=96=0588. Data from 1994 samplos rosultod from locusod valldatlon of 

analytical spoctra; dotoctlon limits are lowor than for tho 1996 routlno HE analyses. 

TABLE 5.5.7-1 

SOUTH SITE HE RESAMPLING LOCATIONS 

I mglkg; data had annlyllcal probloms 

AAA976110333-96.0586 33-1402 Gun mount High HMX 

MA981310333-96-0592 33.1353 Oporatlonnl ro lc~so  High A-DNT, scvornl unknowns 
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NB 0.51 (J+) 0.026 (U) 33 
2.m 0.10 (J+) 0.025 (U) Ns 
5m 0.51 (J+) 0.025 (U) OB0 
4NT 0.51 (J+) 0,025 (U) 650 
RDX 0 5 4  (J+) 1 (U) 4.0 

0 4 . 5  A-DNT 0% (J) 0.025 (U) NS 

TABLE 5.5.7-2 

HE DETECTED IN SOUTH SITE SURFACE RESAMPLES 

HMX 036 (J2) 2 (U) 3259 
RDX 8.20(J21 ’I (U) 4.0 

n. J+ - Estlmulod qunnllty, blniod hiDh basod on surrogolo recovofy 
b. U - Undoloclod. Tho llntod valua I5 the deloctlon llrnlt 
c. J Estlmalod quanllty--casull lo abovo dufoc!lon llmlt but bolw oellmatod qunnlllnllon llmlt 

0.52 I Entlmnlod from con0mnUon column daln 
d. N/A n No! Appliablo 

f. NS .I NO SAL avolleble 
0. ND - No! doloctod by lOcU6od valldnllon o! IObornloty 8poctm 
h. R RoJactod 
la J+ I Esllmolod quontity, biasod low basod on surrogate rocovoy 

55.8 Risk=Bnscd Screening Assessment 

RDX nbovo SAL In the 1994 somplo AAA9759 was not conllrmod In 1996 samplo 0333-96-0588 
tnkon &I! tho snmo locntlon,Tho 1996 sompla ro~ul ts  lndicatod that dl- and trlnltrobontono wore 
datoctod abovo EQL but balow SALS. An MCE ylcldod 8 rcsult 01 0,6, bolow the torgo! lovol 

of 1 (Tabla 5.5.8-1). No othor analyto In tho HE sulto wns dotoctod. 
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L CHEMICAL LOCATION ID MAXIMUM SAMPLE SOIL SAL NORMALIZED 
IO VALUE (m@nl (mglkD) VALUE 

Trlnltrobontono 33-1 697 0333-964074 1.9 3.3 0.50 

Dinltrobonzono I 33.1 697 I 0333*96.0074 I 1.5 I 26 I 0,dG 

5.5.9 Human-Health Risk Assessment 

Bocauso no contaminant was carrlod lorward in tho scrconing procoss, no human-hoallh risk 

assessment was porformod for thls PRS. 

5S.10 Prellmlnary Ecologlcel Assessment 

In ccopcrotion with tho New P4oxlco Envlronmont Depanmcnt and EPA Region 6, tho Laboratory 

ER Projoct Is dcvoloptng an approach for ccologlcnl rlsk assossmont, Furthor ecological rlsk 
assessment at thoso SitOS will bo dcfcrrod untll the sitos can be nssossed as port of tho 

ocological cxposura unit mathodology currontly bGhg dovolopod, 

5.5.71 Conclusion and Recommendation 

AH contaminants oxcopf HE aro discussod in t h c  Phaso I topon and includod In Attachmont 4 

of thls roport. Nono worn cnrriod forward to PhaSQ 11. lnltial 1994 analysos for HE impllod that 

oxploslve compounds or their dogradation products wore not wldosprond at South Si!o, w o n  
It analytlcal rosults woro low by a iactor ol 5-10, Although holding tlmos betwoon extraction 

from soil and actual analysis wcrc oxccodod by a5 much os nino months In somo 1994 samples, 

tho c;xtracts woro kopt frozon in tho dark during that t ime, This Is standard trqatmant to  doter 
t ho  action of soil mlcrobos and photolysis, the prlnclpal agonts of dogradation lor various M E  
spocles. 

Tho 1996 HE rcsompllng was pcrformod to  ~ s s c s s  whofhor mlssod holding timos odvorsoly 

affectod rQSUltS of tho 1994 sampling campalgn. Valid 1996 analytlcal rosults from a dlfforont 

laboratory indicato that no HE compound is prcsant above Its SAL, 

Shrapnel Is wldosproad at South Slto. Although no shrapnol pickup is planned whila TA-33 Is 
under admlnlstratlvo control, a 1996 shrtlpnol pickup was porformod In Chaquahui Canyon and 

Bandolier National Monumcnt,  Tho focus of tho  plckup campaign was to reduco hazards In 

publicly accosslblo aroaci and to prcvont rnovomont of shrapnol off=slfo (Envlronmontal 
Rostorotlon Project 1997, 02.122). 
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This site Is proposod lor NFA for human hoalth bused on Crlterlon 5 bocnuso all potontlal 

Contaminants havo boon lnvostlgated and ovaluated. No slgniflcant risk to human hoalth has 

b0Qn found. 

5.6 PRS 33-008(a) 

PRSs 33=008(a) is a landfill that was croatod durlng a 1984 cleanup of South Slta. AItQr tho 

1992 ER RFI work plan was submitted, archlval lnformatlon was discovared that mndo 

proposod tronching, as spociflod In tho sampling plan, lmproctlcal duo to the contonts o! tho 

landflll. A rcvlsod plan was oxocutod In 1996. BQC~IJSO tho risk assoclatod wlth contnminatlon 
in the boroholo samplos Is accoptablo, tho landllll Is rGcommendod lor NFA for human hoalth 

undot Crltorlon 5. 

5.6.1 History 

PRS 33-008(0) Is dlscussod In tho RFI Work Plan lor Operablo Unit 1122, Soctions 3,4,2,10 

and 4.4.7 (LANL 1992, 0784). Tho lnndflll wns craatod at South Slto durlng tha  1984 clonnup: 
at that timo, rodloact!vo and solvngoablo matorlal woro ramovod. Rornnlnlng motorlol was 

buried, Tho surlaco of tho landfill was leveled and tho corners wcro markod wlth motal posts, 

The RFI Work Plan for OporablQ Unlt 1122, whlch was approvod by €PA In 1993, proposed 

tronchlng through each Iandllll to dotormino If tho conton!s includod hazardous matorial (LANL 

1992, 0784). Aftor submittal of tho work plan, LANL discovcrod pho!os that had boon takon 

durlng tho cioanup. Thcso photos lndlcato that tho buried dobris includes masslvo itoms such 

as tOlOphOnQ poles and railroad t /Qs and that the matorlal Is tightly packod wlthln tho lmdflll. 

It bQCam0 cioar that trcnchlng wlth a backhao, as dlrectod in tho work plan, was unsa!o. A 

rovlsod plan was submlttod to EPA In SOptOrnbQr 1995 (Envlronmcntal Rostoration ProJoct 

1995, 1265). No rogulatory rovlow occurred prlor to Imptornentation, 

5.62 Description 

Tho 50.11 by 604 landflll at South Slto Is loca:cd wlthln a horscshoo-shapod borm, TA-33-43 

(Flg. 5.62-1). Tho floor of tho berm at bodrock Is Unit 2 of Bandcller Tuff, At its highest polnt, 

thc borm Is approxlmatoly 15 ft high, Tho landtill grados lrom t h e  floor to tho insido curvo o! the 
berm and may bo 8 It  at its doopast polnt. Tho lnsldo of tho berm Is graded so that no water 

collccts In tho landfill. Tho four cornors of tho londllll a m  rnorkad wlth motal plpo. Ovor tho 

years, a thick stand of charnlsa had grown on tho landfill, but it was removed during the 1996 

sampling campaign. A few parts of buriod timbors arc exposed, 
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5.6.3 Prevlous Investigation 

Durlng tho 1994 cnmpalgn a: South She, as part of tho lnvastlgatlon of  PRS 33-007(b), samplos 

AAA9703, AAA9704, and AAA9705 wore takon from wlthln tho borm at tho lower odga of the 

landflll. A fouch samplo and a coflocatod nclghbor, AAA9777 and AAA9778, woro takon within 

the borm as parl of tho lnvostigntlon of PRS 33=006(a) (Fig, 5,6,2-1), All samples wore 

analyzed for Inorganic chomlcals, gamma omlttors, and HE (Tablo 5,6.3=1). The throo samplos 
at tho lowor edgQ of tho 1111 woro also onalyzod for SVOCs. Tho 33-006(n) naighbors wore 

analyzed for uranlum, 

No contaminants wcro found above LANL background UTLs In any sample. Durlng 1994 

tronchlng to invostlgato the 33-007(b) bcrm, a chaln llnk blasting mot was unonrthod. Tho mat 
was loft In tho landflll, 

5.6.4 Flcld Investigation 

Tho sampling and analysis plan from tho Soptombor 1995 RFI Ropon Is included as 

Attachment 5 of this roport. Sampling at PRS 33-008(a) conformod to  the currant USQ 

(industrial) or constructlon sconorio el the conceptual modo1 described In t ho  RFI Work Plnn 
for Oporablo Unit 1122, Soctlon 3,1.2 (LAN1 1992, 0784). With landfills as tho prlmary sourca, 

oxposuro rout05 for human rocoptors are ingostlon and dormal contact, BQCaUSQ tho landfill Is 

a subsurfaco s1ructur0, Inhalation Is not consldorod a llkoly oxposurc routo, and IImltQd surfnco 
sampling was portormod, 

In Aprll 1994, a goophyslcal survoy was performod at South Slto that Including tho a r m  of tho 

landfill, Tho survoy found anomalous rcadlngs on tho landfill not associotod with known surfacci 

sfructuros, Tho anomaly was attributod to burlod metal (ICF-Keisor 1995, 02-1 08). 

In 1996, four samples woro colloctod from onch of four Iocatlons that hod bo& randomly 

soloctcd within tho four quadrants of t ho  landflll, for a total of 16 samplos (Fig. 5.6.2-1), The 

boroholos wore drlllod to tho soil/tulf Intorfaco. Two boroholos wore 5 I t  deQp, ono was 10 ft 

doop, and thQ fourth was 1 2 3  I t  deop. Tuff was obsorvod at uneven dopths, indicating that tho 

area was not lavclod prior to doposltlng the f l l l .  SamplO5 woro colloctod using a romotoly 

oporotod rotary drill wlth a splltmspoon samplcr, Tho drill cncountorod numorous wood objects, 

but thoso had dacayod and offorod llttlo roslstoncc to officlont boring. 
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Debris obsorvod lncludod choln link foncing, mctal plocos, and timbors. Tho odor of creosoto 
was datoctod by tho sampling toam and notcd in tho sampling log (ICF-Kaisor 1096, 02=120). 

Bocauso of tho large slzo and solid naturo of tho dobrls, In a dovlation from tho work plan, no 

dobrls was namplod. Becousc tho primary concorn Is whothor hazardous mntorlal Is mlgroting 

from tho Inndilll, soil samplos were colloctod from arms adjacent to the debrls, 

All samplos woro onnlyzod for uranium, Inorganic chomicals, SVOCs, and HE (Tnblo 5.6.4-1). 

5.6.5 Evoluotlon of Inorganlc Chernicats 

No inorganic chomlcrrls woro dctoctod obovo background UTLs In tho 1994 surfnco somplos 
coltoctcd dOWnSlOpQ from tho landfill. Arsonlc data Irom that somplo sat was suspact and 

subsoquontty rojoctod. No arsonic rasults aro ovallabla from 1994. Bocauso arsonic valuas In 
tho 1996 oamplos rfIngQdfrOm 0.94 to 2.5 mg/kg, arsonlc Is not considarcd a COPC at this PRS, 

In the 1996 snmplos, coppor, sllvcr, and zinc were dotoctod abovo LANL (95%,0.95) UTLs In 

seattorcd locatlons, but concontratiom woro woll below tholr rospoctive SALS (Tablo 5,6,5-l),  

TABLE 5.6.3-1 

SUMMARY OF 1994 SAMPLES TAKEN FOR PAS 33-008(a) 

a, ER onolyllcnl toquoat number 
b, NA = Not Annlyzod 
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0333*90.0003 

0333-96*0007 

TABLE5.6.61 

1 36.8 0.36 (JIc 30.2 

1 45,2 0,21 (UId 23.8 . 
L 

b -1 

SUMMARY OF SAMPLES TAKEN FOR PRS 33-008(0) 

SAMPLE MEDIUM 

0333.96-0003 33-1 CG5 Soil - 
0333-96-0004 33.1 665 Sol1 
0333*96*0005 33-1665 Sdlltuff 
0333.96-0006 33.1 665 Tuff 
0333-96-0007 f 33,1666 Soil 
0333.96-0008 33.1 OG6 

0333-96-001 0 33-1 666 
I 0333.Q60011 I 33.1667 I Sail 
0333*9&0012 I 33.1667 I Sol1 
0333.96-0013 I 33-1667 I Soil ~ I 

0333.96.001 4 I 33.1667 I Tuff 
0333*96-0015 33-1 668 

0333*96*0017 

DEPTH (tt) URANIUM INORGANIC 
CHEMICALS 

0.1 2112a 2111 

2,593 2112 2111 
3-3,5 2112 2131 
4-5 2112 2111 
0.1 2112 2111 
2.5 2112 2111 

2.5-3.5 2112 2111 
4-5 21 12 2111 
0-1 2112 2111 
2,541 2112 2111 
7.5-10 2112 2111 
10*12.5 2112 2111 
2,5*3,5 2112 2111 

5-6 2112 2111 
6-7 2112 1 2111 
10 2112 1 2111 

2110 I 2113 ! 
2110 -1-2113- 1 
2110 I 2113 I 
2110 I 2113 I 

~. 

2110 I 2113 I 

, G # p - j  
2110 2113 
2110 1 2113 I 

~~ ~ 

0,  ER onalytlcol roquosl numbor 

TABLE 5.6.5-1 

tNORGANlC CHEMICALS DETECTED ABOVE U N L  UTLs AT PRS 33=008(a) 

SAMPLE IO I DEPSH (It)  I COPPER ImglkgJ I SILVER If"IQ/kg) 1 ZINC (mglkg) 

SAL I N/An 1 2 800 380 1 23 000 
(95%. ,951 UTL I NIA 1 15.5 I S0.B I 

0333*96-0012 5 I 6.6 0.21 (U) 
0333-96dO 13 10 4.8 0.21 IU) 

19.7 

n, N/A a Not Appllenblo 
b, NC - Not Calculal~d 
c. J - Eotlrnotod VfIlUa-tho Rnalylo WCLE dotoctod obavo tho dotoc!lon tlmll but bolow tho o3tlmntud 

quonlllollon llrntt 
d. U - Undolocted-Iho llatud voluo Id tho aoloctlon llrnll. 
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5.6,6 Evaluation of Rodionuclldes 

No radiotion was dotoctod during routine flcld screonlng of snmpllng locatlons at PRS 
33-008(o). In rho 1994 somplos, no gammo omlttors or uronium woro datoctod abovo LANL and 
TA-33 background UTLs. Low lcvols of uranium abovo background UTLs w o w  found In two 

199G samples within :he landfill (Toblo 5.6.6-1). Becauso a total dlgostlon was usod for somplo 
proporatlon for uranlum anulysls, uranlum rosults woro cornparod to tho total background UTL 

of 5,45 mg/kg (so0 Section 4.2 of this report), Bccause LANL records ond lsotoplc analysls at 

TA.33 lndlcoto that doplatod uranlurn was usod during tho time porlod that rolovtlnt East Slto 

activltios took placo, tho SAL for doplotod uranium Is usod for comparison In tho tablo, 

HowCvQr, uranium lcvofs or0 also below tho SAL for natural uranium (29 rng/kg). 

TABLE 5,6,6-1 

URANIUM DETECTED ABOVE LANL UTL AT PRS 33-008(a) 

I SAMPLE I DEPTH I URANIUM I 

(95%, .95) UTL NfA 5,45b 

.0333*96-0007 1 

0333-96.001 G I 6 
0 ,  Assurnlnp doplatod uronlurn 
b, UTL tor urltnlum using !ob1 dlposUon anrnplu 

propnralion 

5.6.7 Evaluation of Organic Chemlcafs 

No organic compounds wcro dotoctod in samplos from tho 1994 sampllng campaign. 

In tho 1996 sampllng campaign, 10 of tho 16 sornplcs takon In tho lnndflll ItsOlf COntahGd low 

lovols of SVOCs, primarlly PAHs (Tablo 5.6,7-1), Thoso chomicals uro found In creosote 

Products that or0 USQd to troat timbers. F h  of tha 16 somplos contained largo amounts of 
othar organic chomicals found In croosoto thct Intortorod wlth nttompts by the onalytlcal 

laboratory to clean tho matorial prior to  analysls. As a rosutt, no surrogatos woro rocovored, 

The sarnplos woro rooxtractod four days bayond holding tirnos and surrogato rocovory was 
odoqunto. Results for throo ot tho samplos aro rQpOrtOd hore with notation, No nnalytos were 

dotccted In two sarnplos (0333-96-0006 and 0333-96-0009) from tho sot. 
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TABLE 5.6.7-7 

DETECTED ORGANIC CHEMICALS FOR LANDFILL PRS 33-008(0) 

1 

SAMPLE 
ID 

0333~9G-0004 

~ 

Phononthrono 3.5 NS 1 .? 
Pyrono 5.4 1900 1,7 
Aconaphthono .58 J 2 200 1.4 
Anlhracono 2 18 000 1.4 

0333~~0005 
Extroctod 4 days 
bcyond holding 
lima 

Phononthrono 
Pyrono 
Aconaphthono 
Anlhracono 

3333*96*0007 
Extractod 4 days 
boyond holding 
limo 

~ 

3.5 NS 1 .? 
5.4 1900 1,7 

.58 J 2 200 1.4 
2 18 000 1.4 

TA.33 R N  Report 

Bonzo(b)l luoranlhono 
Bonzo(k)!luoronthono 
Cornazolo 
C h rysono 

DEPTH 1 ANALYTE I RESULT I SAL EQL 1 

.66(JI 0.61 1.4 

32 (J) 6.1 1.4 
.GZ(JI 22 1,4 
1.3 tJ) 61 1,4 

Bonzo(a1anthrncono 1 .a 1 .? 
Bonzo[aJpyrono 0.9 (J) 0,061 I 1 ,? 
BOnZo( b]fluoranthono 0.44 IJ) 0.61 I 1.7 

r Carbarolo 0,98 (J) 22 1 .? 

Bonzo[g.h,l]porylono 0.41 (41 NS 1.7 
Bcnzo(k]!luoront hono 0,6 (J) 0.1 1.7 

Chryeono 1.9 61 1 .? 
Fluoronthono 9.5 2 GOO ' 1.7 
Fluorono O A  (J) 2300 1.7 

1 

Bonzo(a)anthmcono .71 (J) 0,61 1.4 
Bonzo(0)pyrono 0,061 1.4 
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TABLE 5.6.7-1 (continued) 

DETECTED ORGANIC CHEMICALS FOR LANDFILL PRS 33=008(a) 

Uonzo~b)fluoronttiono 
Camazolo 
Chrynono 
Fluorant hono 

0.15 (J) 0.Gl 0.69 
0,14 IJ1 22 0.69 
0.20 (J) 61 0.69 

1 .s 2 600 0.69 

0333*96*0015 3.5 Aconophlhono 0.16 (J) I 2 200 0.69 
Anthrncono 0.44 (J) 
BanzojaJonthrocono 0.28 (J) 0.89 
Carbarolo 0.69 
Chrysono 0,41 (J) 0.69 
Fluorant hono 2 Go6 0.69 
Fluorcna 
Nnph!hnlono 
Phonanlhrono 

0.18 fJ) 2300 1 0.69 
0.26 fJ) I000 1 0.69 

0.75 NS 0.69 
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TABLE 5.6.7-1 (contlnued) 

DETECTED ORGANIC CHEMICALS FOR LANDFILL PRS 33-008(8) 

(W 
G 

SAMPLE 
(tw/kg) (mg/kg) (mglkg) 

Aconophlhono 4 2  2 200 3.4 
Aconaphlhylono 0.76 (J) NS 3.4 
Anlhrncono 4.7 18000 3.4 . 5 

ID 
0333.96-001 6 

Bonzolk]fluornnihono 

0333*96*0017 

1 2  (J) 6,1 3.4 

DEPTH I ANALVE I RESULT I SAL I EaL 

7 

. . . - . . . . -. . 

Nnphlhnlono 11 1 OW 3.4 
Phonnnl hrono 15 NS 3.4 
Pyrono 7.6 1900 3.4 
Aconnphthsno 0.55 (J) 2 200 0.68 
Anlhracono 0.41 IJ) 18 ow 0.60 

I 0.061 I 3,4 Bcnzo[a]pyrono 1.6 (J) I 
I 

1Bonzo[a]nnthracono I 3,2 (J) I 0.61 I 3.4 I 
Bonzo(b]fluornnlhono I 2.3 (J) I 0.61 I 3,4 I 

Chrysona 
Dlbonzofuran 2,8 (J) 
Fluornnl hono 2 600 
Fluorono 4.2 2 300 3,4 
Mothvlna~hlhnlcno 12.1 3.2 (J1 NS 3.4 

a. J I Esllmatod valuo-tho onolyto wus doloclod abovo tho dotoctlon llrnll but bolow tho 

b. J I Esllmall?d vnlublho nnalyto wns dotoclod nbovo tho dotocUon llmlt but below tho 

c, NS I No SAL nvnllnblo 

ostlmnlod quunlltnllon llmlt. Tho osllinalud vnluo Is llkoly 10 bo blasud low bocouso of poor surrognlo reCovoty, 

ootlmalod quanlitntlon h i t .  
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5.6.8 Rlsk-Boscd Screening Assessment 

An MCE for noncarclnogons ylolded a result of 0.2, lndlcatlng that noncorclnogen contaminants 

do not ropresont D human health hazard (Tablo 5.6.8-1). Aconnphthylone, 2=mothylnaphtholono, 
bonzo[g,h,l]porylono, and phonanthrano wcro not lncludod in tho CalCulatlOn bocauso they 
h w o  no SAL. (So0 discussion in Sectlon 5,0  of this ropon,) Becauso of tho low lndlcotion of 
rlsk to human health, noncarcinogons wlll not bo carried forward in tho scroonlng procoss. 

At thls PRS, four corchogonlc PAHs that nro found in croosoto wcre dotoctod abovo tholr SALS 

(Tabla 5.6.8.2). These w w e  expcctod because ER Project porsonnel had accoss to archival 
intormatlon and photographs provldod by tho prlnclpal invostlgator of tho 1984 cleanup at 
South SltQ (Buhl 1988, 02-038). 

An MCE for the romalnlng carclnogons yields D result of O S ,  lndlcatlng t ha t  two carcinogans 

aro not n risk to human hoalth (Tnblo 5.6.8=3). Tho rlsk duo to carclnogons Is analytod in 
Soctlon 5,6.9 of thls raport. 

Archival informotlon indicatos that, of all radlonuclidos, dopletod uranium was tho prlmary form 
used at South Situ. Urnnlum W R S  dotoctod obovo bockground UTL, but wall balow Its SAL. 
Thoroforo, uranlurn wll l not bo carrlod forward In t h o  scroanlng procoss. 

TABLE 5,6.8-1 

MCE FOR NONCARCINOGENIC EFFECTS AT PRS 33-008(0) 

Dlbontolurnn 

Septcmber26, 7997 
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CH EM I CA L 

Bonzo[k]!luoronthono 
Corbnzolo 

TABLE5.6.8-2 

LOCATION SAMPLE MAXIMUM SAMPLE SOIL SAL NORMALIZED 
I D  I D  VALUE (manes) (mg/kft) VALUE 

33.1665 0333.96.0004 1.8 G,1 0,3 
33-1 668 0333*96-0016 3.5 22 0.2 

PRS 33-008(0) CkRClNOGENS WITH CONCENTRATIONS THAT EXCEED SALS 

a. M A  m Not Appllcoblo 
b. PRD m Prollrnlnnry Romodiation 0001 lor Industrial sllon (EPA 1096,1307] 
c, J - Estlmolad veluo-tho onnlyte wns dolacted abovo tho dnloctlon Jlmlt but bolcw the ostlmted punntitaron llrnlt 
d. U I UndOltYdod-VOlUO llslod ia tho doloctlon llrnlt af tho nnnlytleol Instrumon! 

TABLE 5.6.8-3 

MCE FOR CARCINOGENIC EFFECTS AT PRS 33=008(a) 

5.6.9 Humon-Health Rlsk Assessment 

Sampling of salt adjacont io  dobrls Indicated that no inorganic contaminants are migratlng from 

solid objocts in tho landlill, Bonro(a)pyrono [B(a)P] and sovoral other cnrclnogonlc PAHs were 
Idontlflad as COPCs in tho scrooning assossmont. Howovor, duo to  tho low concontrations of 
thoso compounds, a quantltatlvo human-health rlsk assossmont was not porformod for thls 
PRS. A qualitatlvo ovnluatlon of thoso COPCs is pf0SOntQd, 
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Bonto(a)pyrono and other PAHs woro dotoclad abovo thoir SALs In G of 16 snmplos (including 

throo of tho r0)QCtod sampios), wlth bonzo(o)pyrono dotocted at n maximum concontratlon of 
2.5 mg/kg. Most of theso contaminants woro proson: at a dopth of 3-7 ft. A human health risk 

assossmont at thls sltc would bo basod on an lndustriol land USQ, wlth shortor oxposuro 

duratlon, smallor cxposuro aroa, and smallor exposuro froquoncios, Those dotoctions do not 

Indicalo o slgnlflcant contaminant release scanarlo or potentlnl human-honlth concorn at an 

industrial facility such as TA-33. Low levels of these contaminants wGro oxpocted duo to tho 
prosonco of tolophano polos and other trootod wood In tho landflll. Sampling at t ho  lowor adge 

of the landflil in 1994 Indicated that PAHs aro not loaching from lhe sito. Only one sample 

collected at tho sollltulf intorfaco cantainod P k H s ,  with bonzo(a)pyrono bolow industrlal PRG, 
Thls lndlcatos PAHs aro not loachlng into tuff, 

Human-hoolth risk ossussmunt lor PAH compounds Is bnsod on industrlal land uso, rathsrthan 

on rosidentiol SALs. Tho smallor oxpasuro n t ~ n ,  shortor cxposuro duration, and smallor 
cxposuro frcquoncy, as  woll a5 tho fact that an adult workor cxposuro Is charactorizod (I.o., 

childron and Infants aro uxcluded) in tho lndustrlol oxposuro sconarlo, would proclude the 

roalization of human-hoallh Impacts from oxposuro to such low concontratlons of theso 

analytes In 5011. Theroforo, addltlonnl cvaluotion of PAHs for human-hoalth risk wlll not bo 

pursuod, 

5.6.10 Prcllrninory Ecological Asscssrnent 

In cooporation with the Ncw Moxico Environment Dopartmont and EPA Roglon 6, tho Laboratory 

ER Project Is doveloping an approach for ecological risk ossossmont. FuRhor ocological risk 

assossrnont at thoso sltos wlll be doforrod until !he sltos can be assossod as part of thQ 

ocologichl cxposuro unit mothodology currontly being dovolopod. 

56.11 Conclusions and Recommendations 

During the 1984 ctoanup o? South Slto, radloactlvo matorial was COllQCtOd and romavad from 

tho sito. Appropriato itoms wore rocyclod (Buhl 1988, 02=038). Tho romainlng motarlol was 
doposltod In il landfill, PRS 33=008(a), including largo woodon itoms such as plecos of shacks, 
tolophone polos, rallroad tios used for catchor box construction, and assonod hardware. 

Concoptuol modols woro dovoiopod to ovalunto throo oxposuro sconarios: CurrOnt use, 
rocroatlonal use, and construcllon. The primary rclcoso mochanlsms for eontamlnnnts at thls 
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sit0 lncludo sodlmont transport and rosusponslon by wlnd. Thoso r o l e t m  mochanlsms are 

unllkoly nt landllll PRS 33-008(a) bocnuso of Its protcctod locatlon lnsido the bcrm. Other 

rolooso mochanlsms consldorad woro landslldc/oroslon, biological activity, and dlssolutlon In 
runolf (LANL lg92,Of84).Theso scanorlos aro unllkoly at South Slto bocouso the contamlnnnts 

are burlad, tho depths to bodrock tuff aro shallow, t h o  doplhs to  groundwator 8ro largo, tho 

conditlons aro gonerally dry , and any runof! avonts formlng a stroam to Chnquohul Canyon are 

rare. In addition, South Slto Is on lnactlvo facility and recolvds vary llttlo worker tmfflc. 

Geophysical survoys Indicate that mota1 objocts aro prosent In tho landfill. Sampllng and 

analysis lndlcoto that tho matarlal In tho landflll contains low lcvols a! carcinogonlc PAHs that 
or0 lound In C ~ O O S O ~ O S  usod as wood prosorvntlvos. All tho malorlal Is burled, and sampllng at 

tho foot of tho landllll lndlcatos that the matorlal Is not loachlng to tho dralnagos. Tho landfill 

Is constructed OR sllghtly sloplng bedrock tuff that docs not colloct and hold wntor, Theroforc, 

no potontlnl exlsts lor dovoloping a hydrostatlc hoad that would Iorco PAHs downward Into the 

groundwater, whlch Is QStlmalQd to be at least 700 ft below t h o  m o m  top (tho depth to  Doe 
Springs at 5 700 f t  In White Rock Canyon). Snmplos takon from the dralnago below the landflll 

ind1ca:od that contamlnants 310 not mlgratlng downslopo from Iho she. 

I 

A soarch for rogufotory drivors conccrnlng lclndfllls dctormlnod that, In 1984, It was pormlsslble 

undor the State of Now Moxico Selid Wasto Rogulatlons lor a land ownor to dlspose of solld 

waste on hls property, provldod that tho dlsposal dld not prosent a throat to human honlth and 
tho onvlronmont (Shanloy 7997, 02-121). 

Thls slto Is proposod for NFA for human hoatth bosod on Crltorlon 5 bocouso It has boon 
Invcstigatod, CvnlUatQd, and shown to prosont llttlo rlsk to human honlth. Tho location of the 

landfill is rnorkod wlth metal posts, Upon approval of thQ NFA rCCOmmQndEitlOn, the TA-33 

faclllty manngor will bo notiflod that tho ER Projoc! has complctod Its actlvltlos at thls PRS. 

5.7 PRS 33-008(b) 

PRS 33-008(17) Is a landflll that was crontod during tho 1984 cleanup 01 East Site. Sampllng and 

analysis from boroholo driltlng perlormod during the 1996 campaign Indicated that the rlsk 

nndfltl Is assocloted wlth contarnlnatlon In t h o  borohole snmplos is accoptable. The 

rocommondod for NFA for human honlth. 
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5.7.1 History 

PRS 33-008(b) Is discussod In tho RFI Work Plan for Oporablo Unit 1122, Soctlons 3.5.2.6 and 

4.5.6, In 1984, a LANL ctoanup of East Slto was potformod. Durlng cleanup, rudioactlvo 

matorial and salvagcable matorlal woro rcmovod. Tho remaining matorlnl wan burlod In tho 

landfill (Buhl 1984, 02=038). Howcvor, no sampling was dOnQ to idontlfy RCRA hazardous 

constltuonts. Tho surfaco of the landflll was lovolod and compactod; CornQrS of tho londllll WQrO 

markod with mota1 posts. 

Tho RFI Work Plan for Opcrablo Unit 1122, which was npprovod by EPA in 1993, proposed 

tronchlng through tho landfill to dotcrmino If tho contonts lncludod hazardous mGtoria1 (LANL 

1992, 0784). Aftor submittal of tho work plan, LANL dlscovorod pho tos  that hod boon tokon 
during t h o  cloonup, Thoso photos indlcato that tho burlod dobrls Includes m O S S I V 0  Itoms such 
os tolophono polos and railroad 110s and thnt tho motorial is tightly packod within tho Iandffll. 
It bocamo cloar that tronching with a backhos, os doscrlbod In t h o  work plan, was unsafe, As 

wlth tandflll PRS 33=008(a), an altornatb sampling plan was dovclopad that usod drilling rather 

than tronchlng (Environrnontnl Rastoration Project 1995, 1265), 

5.7.2 Description 

Tho londlill at East Silo occuplos tho spoco bctwoon tho firlng pads east of bunkor TA.33-87 
and shockTA-33.151 (Flg. 5.7.2-1). According to LANL onglnaorlng drawlng ENG-C 3304, this 
area may h m o  orlglnnlly boon oxcavatod to provldo mat0rlol for t h o  nearby berms, Tho londfill 

Is woll compacted nnd covcrod: t ho re  Is no surfaeo Indication of its oxlstonco. The four cornors 

aro markod wlth mota! polos. Tho sutfaco Is lovcl and covorod wlth a sparse growth of woeds 
and grassas. Thick stands of ehamlsa grow along m o s t  of tho porimotor. 

Thoro aro no surlaco drolnagos loading from tho londflll, Tho main dralnngo from East Slto Into 

Whlta Rock Canyon is soporatcd from tho iandllll by ii pavod rood olovatod above the surfsca 
of tho PRS. 
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5.7.3 Previous Invcstlgation 

Durlng tho 1994 campolgn, no samples woro colloctod from tho S U ~ ~ Q C O  01 PRS 33408(b). 
Discussion of ono 1994 sample tnkcn in tho drainago londlng from East Sit0 Is lncludod In 

Section 574 of thls roport, ovcn tnough that dralnago channol roccivcs runoff from a wldo aroa 

surroundlng tho landfill. 

5.7.0 Field lnvcstlgation 

Tho sampling and analysis plan from the Soptombor 1995 RFI roport Is Included as 

Attachrnont 6 of thls roport. Sornpllng at PRS 33=008(b) conformed to tho currant use 

(lndl;strlol) or constructlon sconarlo of tho eoncoptual modo1 dcscrlbod In t h o  RFI Work Plan 
for Oporablo Unl t  1122, Section 3,1.2 (LANL 1992, 0784). Wlth landillls as tho prlmary source, 

expdsuro routes for  human recoptors are Ingostion and dormal contacl. Decausd the landllll is 
a subsurfaco structuro, lnhalatlon Is not consldorod a llkoly oxposuro routo, and llmltod surlaco 

sampling was porlormod. 

In 1994, srrmplo AAA9642 was colloctod from tho drainage londlng from tho landflll m a .  Thls 

drainage sorvos tho ontira contral aroa of East Site. 

In tho 1996 campalgn, a total of 22 samplos w e m  colloclod from SIX locatlons In the landfill 

(Table 5.7.4-1). Dopth to tuff varlod botwoon 1.5 and 4.5 tt, Borohola depths ranged from 
4,5 f t  :o 7,5. For boruholos locatlcns 33-1 690, 33=?691, and 33.1 692, only throo sarnplos wore 

colloctod bocauso of tho shallow depths to tuff, Rottlng tlmbors, somo of which had almost fully 

decomposed, wcro oncauntorod In all boroholos, One boroholc contained largo nuts and bolts 
4-5 In. in diamotor. Tho matrlx In t h o  landflll borcholes was sand and englnearing gravel, In a 

doviotlon from tho work plan, nono of tho dobrls was colloctod as samplos, bocauso of the large 
and solld noturo of tho dobrls, Instond, sol1 surroundlng tho dobrls was colloctad to dotormlno 

- '  

It hazardous chemicals ara leaching from tho dobrls. 

5.7.5 Evaluation of lnorgnnlc Chomkals 

In two of tho 1996 samplos, load was dotoctod baroly above LANL's (95%,0.95) UTL; one of 
theso samplcs also contalnod copper and nickel above thulr UTts but below tholr SALS (Tablo 

5.7.5-1). Solonium was found above UTL but below SAL in a thlrd samplo. 

In thG 1994 srtmpllng campolgn, sample AAA9642, callactod from t h e  dralnago that SONGS the 

contral aroa of East SIto, contalnod chromium above LANL UTL. In tho 1996 samples, 
chromlum was dotactod In 10 somptos at OlcvatQd lovcls. Chromium results were quollflod by 

data valldatlen In thG 18 samplos analyzod undor Roquost Numbor 21 17 bocauso matrlx splke 
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rocovorlus of 62% war0 bolcw accoptnnco crltorlir of 75%. Chromium rosults for tho lour 
somplos In Raqucst Numbor 2135 wero not quallllod. 

5.7.6 Evafuatfon of Rsdlonuclldes 

No radiation was datoctod durlng routine I lcld scroonlng of  sampllng locatlons at 

PRS 33=008(b), Uranium was dotectod barely obovo LANL's (95%,0.95) UTL In four samplos 

(fablo 5.f.6-1). Oocausa a total digostlon was usod tor samplo properntion for uranium 

analysls, uranium results wore cornparod to tho total background UTL 01 5 4 5  mg/kg (soe 
Soctlon 4.2 of thls report). Tho SAL for  doplotod uranium Is used in tho table for comparison 

becauso srchlvnl and isotoplc anolyscs ClsQwhoro at TA-33 indicato that doplotod uranlum was 

usod during tho t h o  poriod of actlvltlos at t ho  East Slto flrlng pods. Uranium rosults are also 
well below tho SAL (29 mglkg) for natural uranlum, 

TAB LE 5.7.4-1 

SUMMARY OF SAMPLES TAKEN FOR PRS 33-008(b) 

a. 1904 Dampling campolDn 
b. ER onnlfllcnl roquest number 

89 Scpfornbcr 26, 7997 





RFI Repon 

SAMPLE 
I D  

SAL' 

TABLE 5.7.5-1 

INORGANIC CHEMICALS DETECTED ABOVE LANL BACKGROUND UTLS AT PRS 33=008(b) 

DEPTH URANIUM 
( f t )  (m 9 M  1 

WA 1. 130 

a. NA - No1 Anolyzmd 
b. U Unuoloctod-the ll6lOd vnluo Is the doloCUOn llrnlt 
c, J* Eclimalod a0 llkoty to bo low bosod on poor matrlx oplko rocovory 

TABLE 5,?,6-1 

URANIUM DETECTED ABOVE LANL BACKGROUND UTL 
AT PRS 33-008(b) 

n. Asoumlng doprotod urnnlum 
b, UTL !or urnnlum uslnp toto1 dlgoatlon anmplo proparation 

5.7.7 Evaluation of Organic Chemlcals 

Organlccompounds woro dotoctod In 18 of tho 22 sarnploc colloctod at this PRS. Of tho organic 

chomlcills dotoctod in t ho  landfill, most aro found in croosoto, Scvornl phonols nnd bonzolc 

acid wore dotcctod, os well as phthnlato componcnts of common plasticizers (Tnblo 5,7.7-1), 
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TABLE 5.7.7-1 

DETECTED ORGANIC CHEMICALS FOR PRS 33408(b) 
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SAMPLE 
10 

TABLE 5.7.7-1 (continucd) 

DEPTH SVOC RESULT SAL EO L 
( f t l  melkgl mW0) ww?3) 

0333-96-0032 1,3 Bonro[o]nnthrncono 1 0,034 (J) I 0.61 0.34 
Bonxo[b]fluoranthcno 
Ch WGOnO 
Fluoranthono 

I I Pyrono 0.34 I 

0.068 (JI 0.61 0.34 
0.034 (J) 24 0.34 
0.1 (4 2 GOO 0.34 

0333-96-0033 4 Bonrolbllluoronthcno I 0,035 (J) 1 0.61 I a34 I ButvlbonZvlDhl holoto I 0.035 (JI I 13000 0.34 

033346.0036 3.5 Acennphthylono 0.069 (J) NS 0.34 
Anlhrbcone 0.1. IJ) i a  ow 0.34 

Bonzo[a]pyrcno 0.G6 I 0.061 . 0.34 
\ 

Bon~otaJont hracono 

Banzo(b1f luornnlhone 

Bonro(q.h,borylono 
Chrysonc 
Dlbonzo(n,h)anthmcono 

Fluoranthono 

I 

I I Pyrono I 0.52 I 1900 I 0.36 

3.62 0,61 0.34 
1.4 0.61 0.34 

0.28 IJ) NS 0.34 
0.86 24 0.34 

0.3 ( J )  0.061 0.34 
0,213 IJI 2 GOO 0.34 

9333.964037 

I . .  , I ~~~ ~~ 

B&o(~lueronthono 0.61 0035 
Chrysono 0.071 (J) 24 0.35 
Fluoranthono 0,14 (J) 2 600 0.35 

0333-96.0030 7,5 
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svoc 

An1 hmcono 

Bcnto[n]pyrono 

Bonzololonthracono 
Bonzolbllluoranlhono 

DETE, 
SAMPLE DEPTH RESULT SnL EOL 

( m g W  (mglk9) (mgMl )  
0.07 (J) iam . 0.35 
0.1 (J) 0.061 035 

0.14 (J) 0.61 0.35 
0.17 IJ) 0.61 0.35 

0333-96-0041 5 

Bonzo[g,h,ll~crylcnc 
Chryaono 
Fluornnthono 

TABLE 5.7.7-1 (continued) 

~~ 

0.07 IJ) NS 0.35 
0.14 (J) 24 0.35 
0.24 fJ) 2606 I 0.35 . ,  

Idono(l,2,3-cd)pyrono 0.035 (J) 
Phononthrono 0.17 (J) 
Pyrono 0.24(J) 
Anthracono 0,035 tJl 

.. 

0.61 0.35 
NS 0.35 

1900 0.35 
18 600 0.35 

Bonzolaj~~yrono 
Bcnzolalanthrncono 
Donto[ b)lluoronthona 

Chrvsono 

0.035 (J) 0.061 0.35 
0.07 (J) 0,61 035 
0.07 tJ) 0,61 0.35 
0.07 IJ) I 24 035 

F luornnthono 
Phononthrono 
Pyrono 
Fluoronthonc 
Phonanthrono 
Pvrana 

a. J n EatlmntoQ vnluc--the annlylo was dolocted obovo tho dotoctlon llrnlt but bolow On otltlmntod quontltatlon Ilmlt 
b. NS Y No SAL nvallnbla 

0,l (J )  2 600 0.35 
0.1 (J) Ns 0,35 
0.1 (J) 1900 . 0.35 
0,036 (J) 2600 1 036 

0.036 IJI 1900 1 0.36 
0.036 (J) NS 1 0.36 

5.7.8 Alsk=Bmcd Serccning Assossmant 

An MCE, wlth a villuc of O , l ,  that wus pcrformod for noncarcinogons IndkotQS that tha 

contaminants d o  not rcprcsont il hocllth hazard (Tablo 5 , ? . 8 - 1 ) .  Aconaphthylono, 

bonto[g,h,l]porylono, and phenanthronc wore no: includod In tho calculation bocouso lhoy  

have no SAL. (Sce discussion in Soctlon 5,O of this toport:.) Bacousc scroonlng indlcatcs that 

risk to human hoalth is low, noncarcinogons wlll not be carried lorward In the scrooning 

DIOCOSS. 

Uranium, d e r c c l c d  obovo b a c k g r o u n d  b u t  woll below SAL, will not bo corr lod  forward In the 

scroening procoss, 

At thls PRS, pontnchlorophcnol and curcinogcnic PAHs, both charnctaristic ot croosbto, wOro 

dctcctod abovo tholr SALS (Table 5,7.8=2). Tho PAHs wcro cxpcctod bocauso ER Project 

porsonnol had inspoctod archival information and photosraphs providod by tho prlnclpal 

invastlgator of the 1984 c lcanup  31 East  Site (Buhl 1988, 02.038). 
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L 
Bulylbonzylcththolnlo 33-1 691 
Chrysano 33-1 694 
Dlbonzofuran 33-1 694 

TABLE 5.7.8-1 

0333-96.0025 0.21 13 000 0,00002 
0333-96*0036 0.W 61 0.01 4 
0333-96.0038 0.033 250 0.OOOt 

MCE FOR NONCARCINOGENIC EFFECTS AT PRS 33-008(b) 

I CHEMICAL I LOCATIONID I SAMPLE I MAXIMUM I SOILSAL 1 NORMALIZED I 

‘P.a-DIChlorophcncl1 33-1 690 
2,CDinltrophcnol 33.1 690 0333.96-001 9 0.87 130 0.007 

c 

ID SAMPLE (mqncgl VAtUE 
VALUE (rnglkg) 

f 

Fluoronthono 
Fluorono 
Pyrbno 
2,4,5-TrichIorophonol 

33-1 693 0333*96-0031 0.53 2 600 0,004 
33-1 694 0333-96-0038 0,033 2 300 0.00001 
33-1 694 0333*96.0036 052 1 300 0.0003 
33.1 690 0333-96-001 9 0.08 6 500 0.00001 

Total 

TABLE 5.7.8-2 

0.1 

PRS 33-008(b) CARCINOGENS WITH CONCENTRATIONS IN SOIL THAT EXCEED SALS 

a. NIA - Not Applicable 
b. PRG I Prollrnlnary Romodlnllon Goal lor lndustrlal sltos (EPA 1900, 1307) 
c, U Uncloloctod-vnluo Mod 1s tho dotOCllOn h i t  01 tho anrrlylrcnl inslrumont 
u. J Esllrnolod vuluo-tho nnaly!o was dotoclod abovo tho dolocllon lirnlt but bolow me ostlmntod quantllallon llrnlt 
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5.7.9 Human-Hcelth Risk Assessment 

Pontachlarophenol, othor phonols, banzo(a)pyrono, and sovoral Othw carelnogonlc PAHs 

woro found abovo SALs In samplos colloctod at PRS 33=008(b). Howavor, duo to tho low 
concontratlons of these compounds, a quantitatlvo human-hanlth risk assQssrnont was not 

podormod for this PRS, A qualltatlvo ovnluetlon of thcso COP& Is prosonted. 

Phonols and PAHs woro dotocted obova tholr SALS in 5 of 22 samplos, with pontnchlorophonol 
dotoctod at a maxlmum concontratlon of 6,5 mglkg and bonzo(o)pyrono dotoctod at a maxlmum 

concontration of 0.66 mg/kg. Only bonzo(n)pyrono In sample 0333=96=0036 oxcoods lndustrlal 

PRGs. Those concentrations, prosont at a dopth of 1-7 ft, do not lndlcote a slgnlflcant 
contaminant roloaso sconarlo or potontlal human-hoolth concorn at an IndUStfIGl lnclllty such 
as TA-33. Low lovols of thoso contaminants, compononts of croosotos, wero oxpcctod duo to 
tho prosonco of tolophonls polos, rallrood tlos, and 0:har traatod wood in tho londflll. 

Hummhoal th  risk assossmont lor  thoso compounds would bo based on industrlal lGnd USQ, 

rathor than on residential SALs, for thls PRS. Tho smallor oxposuro aroo, shortar oxposure 

duration, and smallor cxposuro frcquoncy, as woll l is  tho fact that an adult workor axposurr? Is 
charactorizod ( I . Q . ,  chlldron and infants nro oxcludod) In the lndustrlal exposure SCOnarlO, 
rQdUC0 human=hoalth Impacts from oxposuro to such low concontratlons ot those snolytos In 

soll. In addition, East Stto Is an lnactlvo m a  that rocolvos littlo workor trafflc, and the 

contamlnants or0 buried. Thoreforo, additional cvaluatjon of phonols and PAHs for human- 
hcalth risk wlll not bo pursued. 

Chromium, also a carcinogen, was dotoctod above background UTL, Tho data VdIdntlOn 
process lndlcatod that somo chromium rosults, including thoso In samplo 0333-96-0020, may 

be low by as much as 38%, I f  tho maximum concontration of 144 mg/kg is normallzod to account 

for this suspcctod bins, the adjusted concontration is ostlmatod lo bo 199 mglkg, stlll bolow the 
chromium SAL of 21 0 mg/kg, and loss than half of tho 450 mg/kg PRG for chromium at industrlnl 

sites (EPA 1995, 1307). Bocauso East Sit0 Is consldorod an industrlal aroa under continued 

lnstltutlonal control, chromium will not be cnrriod lorword In tho scroonlng process. 

5.7.10 Prcllminnry Ecologlcol Asscssmcnt 

In cooporatlon with tho Now Moxico EnVlrOt-ImQnt Dopartmont and EPA Roglon 6, tho Laboratory 
ER Projoct Is dovoloplng an approach for ocological risk assossmont. Funhor ocological risk 

assessmont at thoso sltos wlll bc doforrod until tho shes con be assessed as part of tho 

ccologtcal exposure unlt mothodology currontly bolng dovoloped. 
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5.7.11 Concluslons and Recommendatlons 

Durlng tha I 9 8 4  cloanup of East Slto, radlaactlve matorlal was collcctod and romovod from tho 

slto. Approprlato ltoms wero rocyclod (Buhl 1988, 02=038). Tho romainlng matcsrlal was 
doposltad in a landflll, PRS 33=008(b), Including lorgo woodon Itoms, such as piocos of shacks, 
tolaphono polos, railroad tlos usod for catchor box construction, and asrortod hardware, 

In tho work plan, concoptunl modols were devclopod for throe dlfforont exposuro sconnrlos: 

curront USO, rocreatlonol use, and constructlon. T ~ Q  primary reIdaso mochanloms nt TA-33 

lncludo sodimcnt transport and rosusponslon by wind. OthQr roloaso mcchanlsrns consldorod 

In :he plan woro landslldo/croslon, blologlcal actlvlty, and dissalutlon In runoff. All thosG 

releaso mochnnlsms arc unllkoly at londfill PRS 33-008(b). 

Sampllng and analysis 1ndica:o that the matorlal in thc landftll conlalns low lovols of carclnogonlc 
PAHs found in croosotos, which aro common wood prasarvatlvas. Althaugh cancontrntians of 
soveral PAHs cxcoodod tholr rospoctlvo SALS, tho sourco Is n ublqullous on0 and not unlquo 

to LANL actlvltlos at East Slto. Elovntod chromium found In soveral somplos dld not Cxcaod 
SALs nor dld chromium concontrotlons drlvo tho MCE obovo tho target valuo of 1, All tho 
motorial Is buried, and sampllng at tho noororit East Slto runoff polnt domonstrotos that 

hazardous amounts of tho rnatorlal Is not lonchlng to tho dralnnges, Tho lnndflll Is canstructod 

on badrock tuff. Tho condltion 01 tho samplos takon from tho landlill indlcnto that thQ landflll 

doos not collect and hold wotor and thoroforo doos not have tho potontiol to develop a 
hydrostatlc hoad and forco PAHs downward io groundwotor, whlch Is estlmatod to bo at toast 

800 f t  bclow tho rncsa top (the dcpth to Ancho Spring at 5 600 11 in Ancho Canyon). 

... 
, 

lnspuction of  tho data lndlcatos that PAH contamlnatlon obovo SALs Is conflnod to t ho  uppor 
2-5 to 3.5 I t  of tho Inndflll. Contaminant concontratlons In snmptcs colloctod at dopth In ooch 

boroholo aro bofow SALS, In addition, ccncantratlons typically docroaso with4ncrc+aslng dopth. 
Thoso obsorvntlons lndlCat0 that contamlnatlon Is Doundod voftlcally In rotation to SALs. 

Sompllng In t ho  drainago below tho landfill indlcatod that contamlnants nro not migrating 
downslopo from tho sito. Tho amount of motol In tho landflll is not known. A goophysical survdy 

of tho landflll in 1994 dld not reveal large metolllc piocos In tho f111 (ICF Kaiser Enginoors 1994, 

02-081) 

A soarch !or rogulatory drlvors concornlng londfllls dotormlnod that, in 1984, it was pormlsslblo 

undor the State of Now Moxlco Solid Waste Rcgulotlons for a land owner to dlsposo of solid 

waste on hls property, provided that tho dlsposill did not presont a threat to human health and 

thc onvironmont (Shanloy 1997, 02-121), 
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This slto Is proposod !or NFA !or human health basod on Critorlon 5 bocnuse It htrs boon 
Invostigatod, ovaluated, and found to prosont llttlo risk to human honlth. Tho location of tho 
Inndflll Is markod wlth metal posts. Upon approval of tho NFA rocommondntlon, tho TA.33 

facility managor will bo notlflod that tho ER Projoct has complctod Its actlvltlos at this PRS. 

5.8 PRS 33=017(d) 

PRS 33.01 1 (d) is tho pevod area surroundlng warohouso TA.33-20. Botwoon 1953 and 1972, 

the aroa was usod for outdoor storage. In the 1994 mnpl lng campaign, had, uranium, and 

tritium woro dotoctod abovo their SALS In ono asphalt samplc and Its dupllcate. Phase I1 

sampling, which was completed in 1996, iound one samplo wllh load nbovo Its SAL but below 
Industrial damp IcvoI. No othor contamlnnnts woro dotOctod at lovols of concorn, Tho PRS 
is proposod for NFA for human honlth. 

5.8.1 History 

PRS 33-01 1 (d) Is dlscusnod in tho R F  I Work Plan lor Oporablo Unit 1122 In Sections 3.2.2.7 
and 4.2,3.1 ( L A M  1992, 078d). Tho PRS Is locotod on tho asphalt pavomont surrounding 

warohouso TA.33-20 at Main Slto. Slto workors h a w  lndlcatod that urnnlum, load, and 

bcrylllum mctals woro storod In and around tho worohouso until 1972. Scrap from rocoverod 

shots and rnatorlill IntQndOd for rocovory woro also storod south of tho bullding. All sucb 

matorlal has boon romovcd. Tho building Is now usod lor  storage, 

5.8.2 Doscriptlon 

Warehouso TA.33-20 Is a Quonsot structuro locotod within tho dcvclopod a r m  of Main Slto 
(Flg4 5.8,2-1), Thc warohouso Is surroundod by povomont usod lor parklng and storago. Runoff 

from ;he pavomcnt flows cast downslopo h i 0  tho prlnclpnl drolnago that collocts runoft from 

all PRSs at Main S1:o. 
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5.8.3 Prcvlous lnvcstlgation 

Phase I sampllng was perlormod at thls PRS In 1993. Prior to sampling at TA-33, Main Slto was 

survoyod tor radiation at points on tho grid spocifiad In tho work Plan. No radloactlvity was 
dotoetod. Howovor, at tho tlmo of sampla collection, rttdlooctlvlty was datoctod on asphalt ot 

PRS 33.01 1 (d). As spoclfiod in tho work plan, two asphalt samplos and throo sol1 samplos from 
below the asphalt wore takon at throe locations, Of thoso, on0 asphalt and ona soil sampla 
(AAA68G6 and AAA6867) woro takon at t h o  rodloactlvo point. All samplos woro analyzod for 

inorganic chomlcals, uranium, and gamma omitters. Flvo of tho snmploo (AAA6863, AAA6864, 
AAA68G6, AAA6867, and AAAG868) were also analyzod for tritium and plutonium. 

Only uranlum and lcad were found at lovols of concorn and carrlod forward t o  the Phaso I I  
invostigatlon. Load and uranium rosutts from tho 1993 sampling campaign are provided In 

tablos In Sections 5.8,5 and 5.8.6, rospoctlvoly, 01 thls raport. 

Soctlon 4.5 of tho Suptombor 1995 RFI Roport for TA-33, which dlscusooa tho Phase I 

lnvostigotlon of PRS 33.01 1 (d), Is provldod ns Attachrnont 7 of thls roporr. 

5.8,4 Flcld Invcstlgotlon 

Sampling at PRS 33.01 1 (d) conformed to tho curront use (Induntrlal) or constructlon scenarlo 

of tho concoptual modo1 doscribod In tho RFf Work Plan for Oporablo Unlt 1122, Soctlon 3.1.2 
(LANL 1992, 0784). With surlaco disposal as t h a  primary Sourco, oxposuro routos for human 
rocoptors aro Inhulation and dormal contact, B@cEluse thQ PAS Is pnvod, ingostlon of 
contclmlnatod sol1 Is not considerod cl llkoly axposurc route. StOragQ of potantlally hazardous 

matorial ondod ovor 35 years ago at this PRS wllh subsequent wind, roln, and snow scouring 
tho slto. Bocauso tho primary concorn is oxposuro of motorlol that may have mlgrotQd undar 
tho asphalt covor, only subasphalt sampling was PQrfOrmod. 

Fourtoan somplos, olt undor asphalt, war0 collactod in 1996 In actordnnco with tho Phnsa I I  
sampling plan. Asphalt In tho parking areas was brokon uslng an olectrlc Jackhammer and the 

soil bcncclth t ho  asphalt was colloctod. Six of thoso samplos wore colfoctod &t the soilltuff 
lntorfoco bonoath tho asphalt. 

Durlng prallmlnory liold screonlng, a radloactivo spot was Iocatod In t h o  drolnngo south ot tho 

pnvod area, Tho spot road opproxlmatoly twlco background on the sodlum iodlde dOtQCtOr, 

Samplos 0333-96=0110 and -01 17 wor@ takon at that polnt, Flold scroanlng of tho 1993 locntlon 

with alovatod uranium did not dotoct abovo background radiation and thQ point was not 

rosnmplod. 
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In a doviatlon from the work pian, because an impact core drill was not aVdlablQ, ajackhammor 

vias usad Instoad. 

Twelvo soil samplos woro analyzod lor uranium and lnorganlc chomlcals (Tablo 58.4-1). 

Samplos 33-96=0110 and -0117 were analyzed lor Isotopic urnnlum only. 

TABLE 5.9.4-1 

SUMMARY OF SAMPLES TAKEN FOR PRS 33=011(d) 

a. EA nnalfllcal roquost numbar 
b. NA = Not AnalyzeU 

58.5 Evaluaiion of lnorganlc Chemicals 

In tho 1993 campaign, lead was found abova Its background UTL In all samples and abOvQ Its 
sol1 SAL In asphalt sample AAA6866. These data or0 providod in Tablo 5.8.S-1, Bocnuso nc 

othor inorganic chomical was found abOVQ its SAL, only load was carried toward In the 

scroanlng procoss for Inorganic ChQmlCalS. Extondod sampling in tho 1996 campaign datected 

lead abovo Its LANL background UTLs In 3 of 14 samplos, with load abovo its SAL In soil 

sample 0333-96-0120 (Tablo 5.8.5-1). 

5.8.6 Evaluation of Radfonuclldes 
.I. 

In tho 1993 campaign, samplos AAA6866 and AAA6867, which wore rnkan from tho radioactlva 
spot, contoinod uranium Iovols abovo SAL. Throc samploc, contalnod uranium slightly above 
tho LANL UTL. Thoso data are providod in TaSle 5,8,6-1, 
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' 0333-96.01 11 

03334G*0112 
0333*96*0120 

TABLE 5.8.5-1 

04 .5  1 31 

OAf-1 I 774 

- -.-I 
0-0.5 300 4 

MA2274 

TABLE 5.8,6-1 

6,? 

URANIUM DETECTED AEOVE THE LANL BACKGROUND UTL 

AT PRS 33=011(d) IN 1993 

SAMPLE URANIUM 

SALS NIA 130 

A M 7 5  0-0.5 f 6.3 

AkAC066 0-03 3 2 W U  1 

In t h o  1996 campaign, uranlum was dctoctod nbovo background but balow Its SAL In two 

samplos (Tablo 5.8.64). Bocause D partial digestion was usod lor s a m p h  preparation for 
uranlum analysls, uranium rosults were comparod to tho background UTL of 1.87 mg/kg (see 

Soction 4.2 of this repon). Uranium rosults at PRS 33-01 1 (d) r m g o d  from 0.53 to 1.6 mglkg. 

Total uranlum roportod in Tablo 5.8.6-2 is calculatod from t h o  isotoplc rosults and Is compared 

to t h o  total uranlum UTL of 5.45 mg/kg. Isotopic analysls indicated that dcplotod uranlum was 
stored at t h e  slta. 
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SAMPLE 
ID 

SALG 
(95%, .95) UTL 

TABLE 5.8.6-2 

DEPTH URANIUfd*234 URANIUM435 URANIUM-238 URANIUM 
W) I P C h )  ( P C W  I P C M  I m R W  
NIA 13 10 67 130' 
NIA 1.94 0.084 I 1.82 

URANIUM DETECTED ABOVE THE LANL BACKGROUND UTL 
AT PRS 33*011(d) IN 1996 

0333*96=0110 

0333*96*0117 

0 4 5  2.7 0.1 8 (J)L 6.2 18.6 

0.17-0.S8 2.3 0,14 (J) 4.6 13.0 
- 

SAMPLE LOCATION DEPTH LEAD 

AAAG866 33-1 081 0-0.5 690 
0333*984120 33-1 5% 0,67-1 774 

I O  10 (fI1 ( W k a l  
3 - 

o. SAL for deplatad uronlum 
b. UTL for urmlum UdnQ loh l  dlgaatlon sample prapnrntlon 
c. J n Esllmated valuo-tho nnolyto wnn dotmod nbovo tho Uuloctlon Ilmll but bolowltro O E l l m d O d  qunntltallon llmlt 

5.8.7 Evoluatlon of Organic Chcmfcols 

Boceuso PRS 33.011 (d) was o holding area for molol oblccts sultnblo for outdoor storcigO, no 

oomplos woro onalyzod for organic chemicals In cithar the Phoso I or Phoso I I  sampllng 

campaigns. 

5.8.0 Rlsk-Based Screening Assessment 

ElcvatrJd lovols of load woro found In samptos from tho formcr sloraga area (Tablo 5.8.8-1), 

Rcsults lndlcato that although load contamination Is wldasprend in tho Elroo surrounding 

TA-33-20, It would not poso a risk to tho most scnsltivo population (chlldron undcr s w a n  years 
of ago) bocouso thls a r m  Is oxpoctod to romaln an industrlnl slto. Bocnuso no land concontratlon 

oxcccdod tho  EPA Rogion 9 industrial clconup lovol of 1000 mg/tg, which has boon adoptod 

by LANL, lead will not Sa carried forword In tho scrccnlng procoss. 

TABLE 5.8.8-1 

PRS 33=011(0) NONCARCINOGENS WITH CONCENTRATIONS ' 

IN SOIL THAT EXCEED SALS 

Uranium, whlch was not found obovo SAL In 1996 dosplto an oxlanslve search, will not bo 

CarriQd forward In tho scroening process, 
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5.8.9 Human-Health Rlsk Assessment 

Because no contamlnant was carried forward In the scroonlng process, no rlskossossmont was 
porformod for PRS 33.01 1 (d). 

5.8.1 0 Prclhninary Ecological Assessment 

In cooporatlon wlth tho Now MQXICO Envlronmont Doportmont and EPA Roglon 6, tho Laboratory 

EA Project Is dovcloplng an approach for ocologicol risk assessmont. Further ecological risk 
assossmont at theso sltos will bo Qoforrod until tho sitos can bo assossod as part of tho 

ecological exposure unit mothodology currontly being. devoloped, 

5.8.11 Conclusion and Recommendation 

In 1993, PhaSQ I sampling lndlcatod that uranium and load concentrations woro olovatod In and 
undor tho asphalt on tho south side 0 1  warohouso TA-33-20. Extondod Phose II sampling was 
porformed in 1996 to lnvostlgata tho OXtOnt of contaminatton In a larger arcm surroundlng thb 

bulldlng. Nolthor contamlnant was found ot lovols of concorn undor,tho lndustrlal sconario to 

be cxpoctod at Main Sito. 

Although load was dotoctad abovo Its SAL at i of tho 14 locntlons samplod In 1996, ovorall 
rosults lndlcatcd that high lovcls of load are not wldosproad at thc slto, All concontrations wore 

bolow tho EPA Reglon 9 industrlal clotlnup Iovol of 1000 mglkg, that hac boon adoptad by LAN1 

(€PA 1995, 1307). 

Fiold scrooning at tho 1993 locatlon of high uranium concontration dld not dotect rndlatlon 

abovo background, thoroby indicatlng that all contamlnation was romovod during 1993 snmplo 
colloctlon. Sarnpllng and analysis at t h o  only 1996 locatlon showing elovated scroonlng 
roadings lndlcatod that uranium was found abovo background, but woll bolow Its SAL. 

This slto Is proposod for N f A  for human hoalth basod on Crltorlon 5 bacausa It has boon 

Invostigated, ovatuatod, and shown to roprosont minor risk to human hoalth. 

5.9 PRS 33.013 

PRS 3341 3 was a drum storage aroa on pnvomont onst of tho tritium facillty, TA-33-86, In tho 

1993 sampling campaign, cadmlum, chromium, and trltlum were obsorvod abovo thelr SALS. 

Borylllum was mensurod above soil background Iovols. Phasa II sam'pllng fallod to dQtQCt 

olovotod inorganic contaminants, Indicating that thQSO contaminants are not wldosprbad. An 
NFA for human hoalth Is proposod for tho PRS. 
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5.9.1 History 

PRS 33-013, an asphalt pad, was onco usod as n drum storago area for llquld wosto. It is 
discussod in tho RFI Work Plan for Oporilbto Unlt 1122, Soctlons 3.2.2,8 and 4,3,4 (LANI.1992, 

0784), Tho PRS Is locatod northcast of TA-33-86 and 110s withln tho socurlty fonco surrounding 

tho old trltlum facillty. Long4mo omployoos doscrlbe tho northoast section wlthln tho fonco 8s 
a storago arQD for motorlal awaiting dlsposal, Items lncludad vacuum pumps from throughout 

LANL, barrois of wasto oil, and Cumpstors of miscollanoous solid wostas. No offort was made 

to CovQr tho aroa. Many containars loakod and savornl containers romalned In thd a r m  for yoars. 

5.92 Dcserlption 

The tlroa Is lovol, approximatoly 50 I t  squoro, and povod wlth asphalt as an oxtonsion of the 
parking lot and driveway around TA.3346 (Fig. 5.9,2-1), Woods grow in the soil on throo sides 

of tho pad and In cracks In the pavomont. Runolf from the area is to tho east, toword the 

dralnago tha t  loads to  Choquohul Canyon. East of the fonco tho ground slopes at a modorate 

grado without obvlous chnnnollng. Tho surlaco matorlal-soil wlth pumlce-Is sparsely 

vcgotatod: somO o! it may bo fill from grading tho sit0 prior to bulldlng TA-33-86, 

59.3 Previous lnvcstlgation 

In the 1993 sampllng campaign, throe samples wcro :okon at random locations 0-6 In. under 

tho asphalt paving, which Is 2-3 In. thick (Fig. 5,9,2-1), All sarnplos woro ancllytod for Inorganic 

chQmlcals, gamma omittors, and SVOCs, in addition, two sarnplos vmra analyzod for trltlum 

and one was analyzod for horblcidos. Bccauso tho crumbling naturo 01 the asphalt and tho dry 

conditions at TA.33, VOCs woro not spocliied in tho approved sampling and analysls plan, 

Cadmium, chromium, and trltlum wore dotocted nbovo SAL and carrlod forward In the 

screening process. Tritium was dlscussod In depth In tho RFI report lor MDA K, which Included 

all surlaco samples COllOCtQd at Main Slto. A risk assQssmont dotormlnod that trltlum Is not a 

throat to  human hoatth at TA-33 (Environmontal Rostoratlon Projoct 1995, 1263). 

Soctlon 4.6 of tho SQptOmbOt 1995 RFI Roport !or TA-33, which dlscussos the Phase I 

lnvastigotion of PRS 33-013, Is provldod as Attachmont 8 of this roport. 
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5.9.4 Field lnvestlgotion 

Sampling at PRS 33-013 ConformGd to the curront us0 (industrial) or constructlon sconarlo of 

tho concoptual modo1 dascribod in the RFI Work Plan for Opornblo Unlt 1122, Soctlon 3,1,2 
(LANL 1992, 0784). With surface disposal as tho primary SourcQ, exposure routos for human 

rocoptors afo inhalation and dormal contact. Although fho PRS Is povod, ingostfon of 
contamlnatod sol1 Is considorcd a llkoly exposuro routo bocausa tho asphalt Is dotorloratlng 

and ctumbllng, To assess potontial tor contaminants bQhg roloasod from thls sit0 by runoff or 

wind, surlacc samplos were COlleCtQd In cracks and from gravolod areas at tho pavament 

odgos. 

During tho 1996 campalgn, 15 samplos woro colloctod at PRS 33-013. Nine if theso samples 

wore colloctod from random locations within oach cell of a nlno-colt grid dlstrlbutod ovor t h e  
storago aroa (Fig. 5.9,2-1). All wero sol1 samplos: some colloctod from cracks in the asphalt, 

somo from gravel botweon tho asphalt povlng and tho fence llno. Flold scroonlng was 

porformed uslng XRF. In a deviation from tho work plan, LlBS was not usod bocauso the 

oqulpmont was not availablo and the flold team was not wall tralnod In tho tochnlquo, Tho XRF 

tcchniquo Is consldorcd equlvalcn:. Samplos from Location IDS 33-1 090 and 33.1092 WQrQ 

colloctod at tho samo locntlons os tho 1993 sarnplos, Sample AAA2035 from tho 1993 

campaign contalnod high IcvcIs of inorganic chemicals and is Included in thls dlscusslon 

(Tablo 5.9.4-1). 

5.9.5 Evaluation of lnorganlc Chemicals 

In tho 1993 sampllng campnlgn, borylllum, cadmium, and chromium were moasurod abovo 

their SALS in samplo AAA2035 .  Nickol and sllvor woro found abovo thOlr UTLs, In the oxtendod 

sampllng from 1996, nono of thoso contaminants woro dctcctod trbovc tholr UTLs. In tho 1996 

campaign, coppor, load, morcury, and zinc woro found at somawhnt elovatod'lovolc, but far 

bolow tholr SALS (Tablo 5.9,5-1). Samplos 0333096.0579 and -0580 wore taken at tho same 

location 8s sampla AAA2035. (Sample -0580 dld not contain contaminants abovo UTLs.) 

All samplos woro analyzod for uranlum and Inorganic charnlcals, 
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TABLE 5.9,4-1 

08334B.05r31 33.1 092 Sail 0-0s 

~0898.96.0SR3 33.?456 Sal1 . 0 4 , s  
- 0-0.5 

7424 2423 

7759 7758 
7424 

5.9,6 Evaluation of Rrrdlonuclldes 

No uranium was doICCtQd abovo Its LANL background UTL In any sample. Bocause R ponlat 

digestion was uscd for sample prcparetlon for uranium analysls, uranlum rosults wore 

comparod 10 tho background UTL of l ,&f  mg/kg ($00 Soction 4.2 01 thls roport), Urnnlum 
rosults at PRS 33-073 rangod from 0,23 10 0.88 rng/kg. Snmplo 0333-96.0583 was colloctod 

at a lator datc than t ho  original sampling and analyzed using a total digostlon. Its concontration 
of 2.08 Is comparod agalnsl tho total UTL of 5-45  mg/kg. Trltlum was dotoctod In two 7993 
samples. Thoso rosults wcro lncludcd In a risk assossmont for MDA K, which is IOcOtod oast 

of the fence bordcring PRS 33*013. Tho MDA K risk asscssmcnt Indicated that tritium oxposure 
was within EPA and DOE guldolincs (Environmental Rcstoratlon ProJoct 1995, 1263). Tritlum 

will not be carrlod forward In tho scroenlng process. 

5.9.7 Evaluation 01 Organic Chemicals 

Becausc no SVOCs wcrc found In 1993 samples at lcvols of concern, no orgnnlc analyses wore 
performed during Phaso II sampling at thls PAS, 
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5.9,8 Risk=Bosed Screening Assessment 

In 1996 samplos, no contumlnonts wcro dotccted abovo SALS at PRS 33-013, hdlcating \hat 

widespread contamlnation does not oxlst, The corclnogcns beryllium, cadmium, and chromium, 

for which Phaso I1 snmpllng was conducted at this PRS, wore not found nbovo tholr LANL 

background UTLs. Theso two chemlcnls wlll not bo carrled forward in thQ scroonlng process. 

An MCE result of 0,1 for noncarcinogcnlc charnicnls lndlcntos t ha t  this grouplng Is not of 
concern (Table 5.9.8-1). Nickol and sllvor woro not vcrlflod abovo UTL in the 1996 sampling 

at somplo locatlon 33.1090, Thorcforo, thoy aro not Included in t ho  MCE. Their normallrod 

valuos of 0.07 and 0.03 would not affect tho conclusion t h a t  noneorclnogenic lnsrgnnle 
chornlcols at PRS 33-013 do not pose D human hoolrh rlsk, Thcrcfoto, noncnrclnogons wlll not 

be carried forward in the scroonlng procoss, 

TABLE 5.9.8-1 

MCE FOR NONCARCINOGENIC EFFECTS AT PRS 33-013 

- '5.9.9 Humon-Hcolth Rlsk Assessment 

Bocausc no contaminant was cnrriod forward in tho screening procoss, no rlsk nssossmont was 
porformcd for thls PRS, 

5.9.10 Preliminary Ecological Assessment 

In cooporation with tho Now MCXICO Envlronmont Oopartmont and EPA Roglan 6, tho Laboratory 
ER ProJoct is dovoloplng an approach for ocologlcnl rlsk nssosnmont. Furthor ocolaglcal rlsk 

assossmont 01 thoso sltoa will bo dciorrod until lho sites can bo assossod as part of tho 
ocologlcal oxposuro unit mothodology currontly boing dovolopod. 
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59.11 Conclusion and Rccommendatlon 

In Phaso I sampllng at PRS 33-013, ctrdmlum and chromlum woro found In one sub-asphalt 

sample at tho 600 mglkg level. Phaso I I  sampling was doslgnod to detormlne I f  thoso lovols 

woro roproduclblo nt that location arid If contomlnatlon was widesprood, Tho sampling nnd 

analysis plan spoclfled a grid of nlne cclls ovor tho PRS, wlth a random somplo ftlkon from oach 

cell, thus Insuring covorago of tho ontlro PRS, Nolthor Codtnium nor chromlum was found at 
lovols 01 concorn In Phaso I I  sampllng at PRS 33.013, Cadmium was dotoctad In only 1 of 
13 samplos at 1.7 mg/kg, which Is bolow Its UTL ot 2.f rng/kg, Chromlum results rangod from 

2,8 to 15 mg/kg, with a moan of 4.8 mg/kg. All results were bolow tho LANL UTL of 19.3 and 

far below tho SAL ol 21 0 mglkg, Theso results hdicoto that contamination Is not widosproad 

or at hazardous lovols, and that thls small a r m  of contamlnntlon was cleaned up during tho 
1993 sampllng ovent, a 

Tritium, which was dotoctod in Phaso I sampllng, was lncludod In a risk assossmont for 

MDA K, Lcvcls woro found to bc accoptablo from both D human-health and ocologlcal 
porspoctlve, Uranlum was not prosent at Iovcls of concorn In olther Phase I or Phase I i  

sampllng. 

Tho original sampling results could not bG rcproducod, and olcvatod lavols of contnmlnatlon 
woro not found. A sarnplo takon at dopth bonoath t h o  contaminated Phaso I locatlon contalnod 
no contarnlnnnts abovo UTL, suggostlng that contomlnonfs woro not mobilo vortically and that 
posslblo contaminatlon Is boundod at dopth by this invostlgotion. Canttlmlnatlon was rnlnlmal 

In stlmplcs at tho porlphory of tho pad and no contaminants nbovo UTL woro found in somplo 

0333-96-0578 that rocoivos runoff from tho pad. 

This silo Is prdposod far NFA for human hcallh basod on Crltorlon 5 bocnuso It has boon 

lnvcstigntod and ovaluatoda 

5.1 0 PRS 33-017 

lnvestlgatlon of PRS 33-017 was intondad to nssoss poss ib l~  widespread contamlnation 

resulting from opcratlons at Main She, Phoso I sampling indlcatod that a wide a r m  around Main 

Slto dld not contain contaminants abovo LANL background, Only samplos from tho area east 

of formor shop TA-33-39 showod contamintltlon, wlth PAHs occurring in a parking and vohlcle 
malntonanco area, Phato II sampling focused on thls m a .  Whilo PAHs wore found, they were 

Scptccmber26, 7997 710 TA-33 RFI Reporr 





REI Reporr 

not prosont at COnContrBtlons suftlciont to warrant wldosprorrd cloanup of tho aroa. The PRS 
Is recornmondod for NFA for human hoalth undor Crltorion 5, 

5.1 0.1 History 

PRS 33.017 oncompossos thc aastorn soctlon of tho foncod nron at Main Site. It Is dlscussod 

In tho RFI Work Plan for Oporoblo Unit 1122, Scctlons 3;2.2,2 and 4,2.3.1 through 42.3.3 
(LANL 1992, O784), PRS 33.017 was tho locatlon of dlvorno actlvltlor, ot Main Slto. Hlstorlc 

oporatlng actfvltlos includod omissions of fumos from tho uranium cut-off shock TA-33-40; alt 
omissions from shop TA-33-39: trltlum ralensosfrom tho high-prassurd trltlum faclllty TA-33-86: 

stack omlsslons from shop TA.33-119, whore urunlum was procsssod; a possiblo ntmOSphQrlC 

roloclso of plutonlum from tho spill In TA-33-21 [PRSs 33-005(aIb,c)]; nnd any othor oporntlons 

or rolcasos that aro not assoclatod wlth othor known PRSs. Ono tpoclflc site, locatad oast al 
shop TA-33-39 and usod for VQh lC lO  molntonanco, was includod In PRS 33.017, 

Tho primary potontlal contaminants wore Idontlfled as uranium, plutonlum, trltlum, SVOCs, and 

inorganic chomlcals (spoclficolly borylilum, cadmlum, and load). Pottlcidos, hotbicldos, and 

PCBs may also havo boon used In tho a r m  oncompnssod by thls PRS. 

5.10.2 Dcscription 

Most of PRS 33-017 Is locntod wlthln tho socurlty fonco nt Mnln Slto, whom Inborntory and 
offlco buildings aro surroundod by asphalt pavomont (Flg. 5.1 0,2-1), Tho pavod a r m  is lovol 

wlth only a sllght slop0 to tho east. All runoff from Maln Slto converges on tho east side of the 

site in a shallow trlbutary to Chaquohul Canyon. Tho sastorn thlrd of t ho  slte Is unlmprovod. 

Construction of Main Sit0 rosulted In a stoop bonk approxlmatoly 20 f t  hlgh at the haad of the 

drainage. Runoff and coollng wtltor blowdown has oldod vlSorous vogotntlon growth In thls 

a rm.  East 61 Main Sito, natlvo pihon=junlpor woodland covors :he drtllnnge and 'surrounding 

lano. 
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5.1 0.3 Prcvlous Investlgation 

As par: of tho 1993 sampling campaign, 56 grld samplos wore taken from a wtdo aroa around 

Maln Slte (LANL 1992, 0784). fwonty addltlonal samplos wore colloctod from tho maln 

drainage, Six samplos wore takon from tho vohiclo malntonanco m a  oast of shop TA-33-39. 

All 82 woro assigned to PRS 33-017. Ton nddltlonal samplos wore colloctad from two 

ovoriapplng PRSs, 33-004(1) and 33-01 2(a), omboddod In tho vohlclo malntenanco oroa. All 

PRS 33.01 7 sarnplos weto RnalyZod for inorgnnlc chemicals: 80 samplas ware &mlyZQd for 
radlonuclldos by gamma spectroscopy and for SVOCs; 75 SQmplOS, for plutonium; 74.somplasI 

for uronlum and tritium; 14 samplos, for horbicidos; 9 samplos, for postlcldos; and 4 samplos, 

for PCBs. 

Elovatod lovols of load and SVOCs wore founc' In samplos from the vohicle malntonanco area. 

A rlsk assossmont for Icad In this m a  was addrossod In Soctlon 4.4.4 of RFI Roport 
LA=UR-95=882. Results indlcate that  although load contomlnotlon Is widosproad In tho a m  
oast of TA.33-39, it would not pose 8 risk to tho most scnsitlvo population, whlch Is chlfdren 

undcrsevan years of ago (Envlronmontal Rostoratlon Projoct 1995, 1212), No load concontratlon 

oxceodod tho EPA Rogion 9 lndustrlol PAG of 1000 mg/kg, which has bcon ndoptod by LANL. 

Tho sumo exposure unit usod for tho lond risk assOssmOnt, approximately 0.15 ncros located 

oast of TA-33.39, was used for a prclimlnary rlsk assessment of the PAMs, Rcsults indlcated 

that tho ostimetod carcinogenic rlsk to construction workers Is low at both tho moan and tho 

95% UCL conccntratlons: 2.fE-07 and SA€-07, rospoctlvoly. Estimated rQSidontl&d rlsk basod 
on tho mean PAH concmtratlon was 3,1E-06, and whon basod on all sovon 95% UCLs, 

ostirnatod rlsk rlsos to 2.1 E-05, Thoso calculations tlro Includad In Attnchmont 9 of thls roport, 

To funhor address PAH contamination, o Phaso I I  sampllng plan was Irnplarnonted. 6ccause 
low lovols of PCBs woro dotoctod at the sito, PCBs woro Included In tho plan. + 

Soctlon 4.8 of tho Soptombor 1995 AFI R ~ p o r t  for TA-33, whlch discusses tho Phaso I 
lnvestlgatlon 0 1  PRS 33-017, Is provldod as Attnchrnont 9 of thls roport. 

5.10.4 Field lnvcstlgatlon 

Sampling at PRS 33-017 conformod to tho current us0 (Industrial) or constructlon scenario of 
tho concoptual modo1 doscrlbod In tho RFI Work Plan for Oporablo Unit 1122, Soctlon 3.1.2 

(LANL 1992,0784). With surfaco disposal as tho primary sourco, axposura routes for human 
rocoptors aro ingcstlon and dormal contact, Bocauso tho PRS Is pevod, gravotod, or hoavlly 

vogotatod, inhalatlon of contamlnatod soil is not conslclorod n likely axpasure route, Bocause 

contaminants woro doposlted by spills or runolf, only curlaco sampling was performed, 

TA-33 R N  Report 713 Sopfornbar26, 7997 





W I  Report 

In tho 1996 sampling campaign, a total of 25 so11 samplos wero colloctod at PRS 33.017. Of 

thoso, 18 woro analyzod for SVOCs and 7 woro analyzed for PCBs. In t ho  January 1995 RFl 
Roport for TA-33, SVOCs In the 1993 samples for PRS 33-012(a) wore asslgnod to 

PRS 33.017, and am Included In thls roport. At that tlmo, tho SALfor PCBs was 10 mglkg. Slnce 

that tlmo, PCB clonnup lovols havo boon reduced 10 1 mglkg. Theroforo, low lovols of PCBs 
found in PRS 33-012Ia) D r o  also discussod In thls roport (Table 5.10.4-1). 

Tho sampllng and analysis plan specified tha t  on0 subsuriaea samplo was to bo t a k m  at a point 
of visiblo staining. Bocnuso no stolnlng wos found, tho subsurfoco snnplo 0333-96=0144 was 

collectod at thc soil/tuff intorfaco adjocont to TA-33-39 In an area suspoctod to be contaminated 

wlth PAHs. 

5.10.5 Evaluation of lnorganlc Chemlcals 

No anmplos word onalytod for lnorgnnlc chomlcnls, 

5,10,6 Evoluatlon of Andlonuclides 

No samplos woro onolyzod for rodionuclldes. 

5.10.7 Evaluation of Organic Chernfcafs 

Low lovols of PAHs woro dotactod In 16 of tho 18 samplos coltoctod trom t ho  unimprovod road 
and from tho brush=covorod slope cast of TA.33-39, Twclvo of thoso samplos contalnod 
carclnogcnic PAMs above tholr SALS (Table 5,10,7-1), 

Scptembaf 26,1997 7 74 7.4-33 RFJ Report 





TABLE 5.1 0,4-1 

AAA2032' 

AAA2033 Ll 

SUMMARY OF SAMPLES TAKEN FOR PRS 33-017 

SAMPLEID f SITE ID 1 MATRIX I DEPTH (Ill 1 SVOCs 1 PCBs 1 

33.7 007 Soll' 1 14587 14592 
33.1 000 Soll 0-0.5 14587 14592 

I AAA2031 I 33-1 086 I Sollo I 0,501 I 14587': I MU 1 

AM2034 
0333.9601 30 
0333-96.0131 
0333-9G-0132 

~ 

33.ioag Sol1 0-0.5 14587 14592 
33.1 585 Soil 0 4 5  2339 NA 
33.1 586 Soil 0-0.5 2339 NA 
33.1 587 Soil 0-0.5 2339 NA 

0333.96.01 33 
0333.96-0134 
0333*9C-0135 
03334G-0136 

~ 

33.1 588 Soil 0 6 . 5  1 2339 NA 
33.1 589 Sol1 0 4 . 5  2339 NA 
33.1 590 Salt 0-0.5 2339 NA 
33-1 591 Soli 0 4 . 5  ' 2339 NA 

0333-96-01 37 
0333*96*0138 

~~ 

33.1 592 Soil 0-0.5 2339 NA 
33-1 593 Sol1 0-0.5 2339 NA 

~~ 

0333-90.01 40 331595 Soil 0-0.5 2339 NA 
0333-9G-0141 33-1 596 Soil 04.5 2339 NA 

I 

P. 1 D93 sumplo for ovorlappinp PRS 33-012(al 
b. Somplo eollodod undor asphalt 
c, ER oncrlyllcol roquusl numbar 
d, NA - Not Analyzed 
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0333*96*0132 

TABLE 5.1 0.7-1 

0 4 5  Bonzo(n1nnlhracono 0.41 0.61 0.35 
Chrysono 0.29 (J) 24 0,35 
Fluoronthono 0.051 (J) 2 GOO 0.35 
Pyrono 0.48 1 900 0,35 

DETECTED ORGANIC CHEMICALS FOR PRS 33-017 

SAMPLE ID 
~ 

M u 2 0 3  1 
AM2032 

0333-96*0131 

DEPTH (Q) A N  A LYTE I RESULT I SAL 1 Eat 1 

0-0.5 
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TABLE 5.10.7-1 (continued) 

DETECTED ORGANIC CHEMICALS FOR PRS 33.017 

0333-9641 33 

Scptcmbcr26, 1997 





TABLE 5.10.7-1 (contlnuod) 

DETECTED ORGANIC CHEMICALS FOR PAS 33-017 

IChrysono I 0.094 (J) I 24 0.35 
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TABLE 5.70,7-1 (continued) 

Fluoranthono 
lndono[l,2,3-cd]pyrono 

DETECTED ORGANIC CHEMICALS FOR PRS 33-017 

1.4 2 600 0.33 
0,37 0.61 0.33 

0333-96-0142 
0333-96.0143 

Phcnant hrcno 1 NS 0.33 
Pyrono 1,l 1900 0.33 

0-0,5 Bonzo[g.h,i]potylono 0.76 (J) NS 0.71 

0-0,s Aconhphlhono 0.045 (J) 2 200 0.34 
Anthracono , 0.18 (J) l e  000 0.34 

Bonzo(a]pyrono 1 0.41 0.061 0.34 
Bonto[o]nnthr~cono 1 0444 0,Gl 0.34 

. 

, 

Phcnonlhrono 
Pvrono 

Bonzolblfluornnthono I 0.49 
Bonzo[p,h,i]uorylono 0.21 (J) 

0.44 0,34 
Fluoranthono 0.96 2 GOO 0.34 
lndonofl.2.3.cdlavrono 0.34 0.61 0.34 

0.79 NS I 0.34 
0.81 1 900 0.34 

Phonon!hrono I 0.13 (J) I NS 

03334641 45 

0.34 

Bonzo[b]liuoronthonc 0,22 (J) I 
0.14 (J) 0.34 

Di-n-butylphlhalato 0,079 (J) G 500 
Fluoranthono 0.17 (J) 2 GOO 0.34 

0 4 5  

~~~ ~~ 

Indcno(l,2,3~cd]pyrono 1 0,22 (J) 0.34 

Bontololonthrncono I 0.12 (J) I 0.01 0.34 
BOnZOlolDVrOnO I 0.1 (J) I 0.061 I 0.34 I 

~~ ~~ 

Chrynono 0.13 (J) 61 0.34 
Fluoranthono 2 GOO 0.34 
lndonoll,2,3-cdlpyrono 0,21 (J) 0,61 0,34 
Pvrano 0,2 IJI I 1 900 0.34 I 
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BonzolnJpyrono 
Bonzo[g.h,i]porylono 

TABLE 5.10.7-1 (continued) 

0.2 (J) 0,061 I 0.33 
0.11 (J) NS 0.33 

SAMPLE IO  

Chrysono 0.23 (J) 61 I 033 

Fluoranrhono 0.4 2 GOO I 0.33 

Phononthronc 0.14 (J) NS I 0.33 

DI-n~bulylphrhnloto 0,034 (J) C 5 0 0  0.33 

r Indonoil ,2,3*cdlpyronc 0.23 (J) 0.01 0,33 

Pyrono 0.30 1900 0.33 I 

0333.96.01 47 

DETECTED ORGANIC CHEMICALS FOR PRS 33-017 

3EPTH (r(t) AN ALY TE 1 RESULT I SAL I EQL 

0.  J I Estlmatfld valuo. Tho annlyto wne dotoctod nbovc tho doloction limit but bolGW !ho oatlnwtod quantltnllon llmll. 

PCBs woro dotoctod In sovon snmplos locatod oast of shop TA-33-39, Howovor, tho two 

dralnogo samplos, 0333.96-0157 and 0333.96-01 61, containod only A r o ~ l o r - 1 2 6 0 ~ ~ .  Thls 

contomlnatlon is attrlbutod 10 PRS C-33-001 , a powor transformor location near laboratory 

TA.33-114, from whlch runoff enters the PRS 33-017 drolnago channel. In additlon, low ICVQIS 

of Aroclor 1254TM ward found In two of thrco samplos durlng tho 1993 sampling campaign in 

ovorlapplng PRS 33-01 2(a). All PCBs lound In this ilraa ctro llstod In Tablo 5.10.7-2. The PCB 
analytical sulto contains swon  Aroclors; only 1254 and 1260 woru datactnd In any sampling 
campalgn. 

During tho 1996 sampling campaign, PCB contaminotlon was dlscovorod h PRS C-33-001, a 

transformor sit0 near TA-33-114. Tho same PCB, Aroclor 7 2 G O T M ,  was lound In tho dralnngo 
from the transformor that ovurlaps PRS 33-017, To nssuro conslstoncy ond olficloncy In tho 
invcstlgotion and cloanup 01 PCBs In thls arm,  LANL proposes to nddr0SS all PCBS In t ho  

cloanup of PRS (2-33-001. 

5.1018 Risk=Bnscd Screenlng Assessment 

An MCE porformod for nonctlrclnogonic contnmlnnnts, wlth a rosult of 0.1 I 1 n d L . s  ha t hoso 

are not prosont at lcvels of conccrn and ncad not be cartlod forward In tho screonlng process 

(Tabla 5.1 0,8-1). Benzo[g,h,ijporylone, 2=rnothylnapthalone, and phonanthrono W Q r e  not 

lncludcd in tho calculatlon bocousa thoy  hnvo no SAL, (So0 discussion In Soction 5,O of thls 

r o p o t )  . 
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TABLE 5.10.7-2 

PCBS FOUND ABOVE REPORTING LIMITS AT PRS 33-017 

a, PCQ cloonup level 
b, U I) Undoloclod-valuo QlVOn ID Iho dolocllon llmll 
e. brnlnego sornplo wlth PCOs from bvorfopping PRS C43.001 

TABLE 5.10,8-1 

MCE FOR NONCARCINOGENIC EFFECTS AT PRS 33-017 

CHEMICAL LOCATION SAMPLE MAXIMUM SOIL SAL NORMALIZED 
ID ID SAMPLE VALUE (mghg) VALUE 

Aconop hl hono 33-1 595 
Anlhracona 33-1 595 
Banzoic Acid 33.1 500 
B 1 ~ ( 2 * ~ l h ~ l h ~ ~ ~ l ) p h t h o l a t o  33-1 087 
Chrysona 33.1 595 
Dibonzoluran 33-1 595 
DCn-bulyfphlhnlolo 33-1 589 

- 

1 (ww t 
0333*963-0140 1 1.3 2200 0.004 
0333-96.0140 1 2 10 000 . Q.QOQ'1 

0333*96*0133 0-22 (J) 100 000 0.000002 
AAA2032 1.3 32 0,04 

0333*96*0140 2.5 61 0,04 4 

0333-96*0140 I 0.43 I 250 I 0.002 
0333-96*0134 I 0.26 6 560 0,00005 

. ~~ ~ 

I Fluomnthono 33-1595 0333*96.0140 I 588 2600 0.002 

NoDhlhalonO 33-1 595 0333.36.01 40 0.51 1 1000 0.0005 
i Total 0.1 

~ ~~ 

Fluorono 33-1 595 0333*964140 0.94 2300 0.0604 
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Carcinogenic PAHs wore dotectod above SALs In 12 01 18 samples and wlll bo carrlod forward 
In tho scroanhg prccoss (Table 5.1 0.8-2), 

TABLE 5.1 0.8.2 

PRS 33.017 CARCINOGENS WITH CONCENTRATIONS IN SOILTHAT EXCEED SALS 

0333*96*0145 
0333-96-01 46 33.1601 0-0.5 0,l (J) 0,12(J) 0,33(U1 0.341u1 0.21 (J) 
0333*96-0147 33.1602 0 4 . 5  0.2 (J) 0,2(J) 0.33IU) 0.33(U) 0.23(J) 

a, N/A I Not Appllcnblo 
b, PRG = Prollmlnary Rornudlallon Gaol lor InduRtrlol slloe (EPA 1006,1307) 
c. U II Undotcclod-valuo llslod Is tho UoloCllon lirnlt of Iho onnlytlcnl lnalrumont 
d. J m Estlrnnlod volue-tho onalylo WOB doloctod nbovo tho doluctlon Ilmh but bolow tho ostlmalod quontltatlon llmll 

Low lovols of the PCBs Aroclor-1254TM and Aroclor-12GOrM woro dotoctod In the flva 
non=drainago samples, LANL proposes tha t  a PCB cloanup bo parformod In this area os part 
of a dlfforcnt PRS. (Soc Soction 5.10.11 of this report.) 

5,10.9 Human=Mcalth Rlsk Assessment 

PAHs idontiflod in thQ scroonlng assessmont lncludod bonro(n)anthracQno, bcnzo(n)pyrone, 
bonto(b)fluoranthono, Indona(l,2,3=cd)pyrono, a n d  dlbonzo(a,h)anthracono, DUQ to tho low 

concontrations of thoso compounds, a quantitotlve human-health risk assossment WDS not 
porformod for samplos colloctod in 1996 at PRS 33-017. Howovor, qunntltntlvo human-haalth 
risk assessment was porformod for samplos COlleCtQd In 1993 (Envlronmontal Rostoratlon 

Projoct 1995, 1265). Tho maximum concentration of PAHs dotoctod nbovo SALs In the 1993 

samples are: bonzo[o]pyrone, 7,5 mglkg; ben:o[b]fluoranthono, 9.8; bonzo[kjfluoranthone, 
7.1 : and idono[l,2,3-cd]pyrcno, 4,2. Rosults of thQ risk asscssmont show :hat tho ostimatad 
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risk to construction workors Is 2,7 E-07 for tho moan and 5.6 E 4 7  at tho 95% UCL. Rosldontlal 

risk Is 3.1 E-06 for tho moan and 2, l  € 4 5  at the 95% UCL. Thoso calculations aro Included In 

Attbchmont 9 of thls roport. 

Tho maxlmum PAH concontratlon In tho 1996 sampilng campaign at this PRS was 3 mglkg of 
benzo(a)anthracano. Benzo(a)pyrono was dotoctod at n maximum concontrntlon of 2,4 mg/kg. 

Most PAH concontratlons wero loss then 1 mglkg. Tho prosonco of these PAHs was Q%poCted 

bocousa they aro found In asphalt and 810 also products of incomplata combustion from motor 

vohlclos. This PRS recolvos runoff from pavlng and drains from tho asphalt roof of TA-33-39, 

Basod on tho rfsk calculatlons performed for 1993 data, in whlch PAH concontrotions wore 

hlghor, tho prosenco of PAHs at them lovels In surfaco toils doos not Indicate a slgnlflcont 

contaminant roIcat(! scenario or potential human health concorn, At an industrial fnclllty, uslng 

lndustrlal cleanup lovols raihor lhan rosk?ontlal SAL campadsons, thQ shorter oxposuro 
duration and smallor oxposuro fraquoncy assoclated wlth Industrial land us0 would reduce the 

possiblllty of advorsc health Impacts from sol1 oxposuro, In addition, chlldron and Infants ore 

cxcludod from tho cxposurc sccnarlo. In light of tho Industrial sconarlc, addltlonal ovaluatlon 
of PAHs l o r  hummhcal th  risk wlll not bo pursuod at this PRS, and PAHs are ollmlnntod as 
COPCS. 

PCBs worn found abovo tho cloanup lcvol of 1 mg/kg at two lOCatiOn5 outsido of tho drnlnago 

recclvlng runoff from PRS C.33-001. LANL proposos that PCBs bo addrossad In conjunction 

with an oxpcctad clcanup of PRS 33-0?2(a), (Soc Scctlon 5.10.11 of thls report.) 

5.1 0.1 0 Prcllrninory Ecological Assessment 

In cooporntion wlth tho Now Mexico Envlronmont Department and EPA Rogion 6, the Laboratory 

EF! Prajoct Is dovoloplng an approach lor ecological rlsk asscssmont. Further ocologlcal risk 

asscssmont at thaso sltos will bo doforrod untll tho sitcs con bo assossod as part of thQ 

ecological oxposuro unit mothodology currontly bQlng dovolopod, 

5.1 0.1 1 Coneluston and Recommendation 

Sampling was portormod at locatlons known or suspoctod of hoavy vohiclo USG or actual 

vehicle malntonanca. As axpactcd, PAHs wore detected in thls aroa. Howovor, lovsls woro not 

olovntod boyond thOSQ found at many areas at LANL where oxposuro to nsphalt has roloased 
low lovols of PAHs to nonrby solls, Bacauso PAH concontratlons or0 low and found In areas 

such as haavlly-vogotatod bank slopos and on grnvol roadways, and bQCauso the slto will 

remain an hdustrlal area, risk lovols at PRS 33.017 ate consldorod low, 
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Two samplos containod A r o ~ l o r ~ l 2 5 L ; ~ ~  abovo tho industrial cloanup lcvcl of 1 mglkg. Dlstrlbutlon 
of thcso Aroclors lndlcatod that tho probable sourco of contamlnotion Is n storogo area 
adjacent to shop TA-33.39. Tho area Is doslgnatod PRS 33-012(a), whlch was proposod for 
NFA in tho January I 9 9 5  RFI RGport tor TA-33 (LANL 1995, '1212)~ At that time, tho cloanup 

lovol for PCBs was 10 mglkg, Bocouso tho cleanup loval is now 1 mglkg, and low levels ot 
Aroclor 125ATM wcro found on thQ slop0 bolow tho shop, LANL proposod to withdraw tho NFA 

proposal. Furthor lnvostlgatlon of PCBs In the a r m  wlll bo conductod as an aosossmont of 
PRS 33-012(n), 

Tho sourco of Aroclor-1260rM found In the drainago nt tho north ond at PRS 33.017 Is Aroa 01 

Concern C-33-001, which Is D transformor located upslopo from thc 33-017 iiroa. A provlous 

transformor is known to hnvo contained high concontrations ot PCB. PCB contomination wlil 

bo furthor invcstigatod as part of tho ossossmont of that PRS. Straw balos hovo boon put In tho 
main drainage bclow Main Site to prcvont contaminant runoff. A voluntary corroctlvo action Is 
schedulod for FY 1999. 

PRS 33-017 Is proposod for NFA for human hcnlth based on Crltorion S beCfIUSQ It has boon 
lnvostlgatod, ovaluatod, and shown to prcvont a minimum risk to human honlth. LANL proposos 
that PCB contaminntlon bo addrossod In ono campaign at thcso ovoriapplng PRSs undor the 

ouspicos. of PRSs 33412(a) and C=33-001. 
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1963, 02-030) 
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RFI Report 

APPENDIX A ANALYTICAL SUtTES 

Results of anolysos can bo found in tho Faclllty for Information Mnnagemont and Display 

(FIMAD), Hard coplos of supportlng Information will bo providod upon roquost. 

Chamiceis that  aro fopofled by annlytical loboratorios as not dotrJctod hnva nor boon InClUdod 

in the tables of :hls RFI roport. Nonothalass, undotoctod analytos 8ro ofton pert of tho doclsion- 

maklng procoss and It Is Important to noto that thoso chemlcats woro analyzod for. Thls 

appQndlx lists tho targat analytos in each analytical suit0 included in the tables 01 Soctlon 5. 

Inorganic Suite 

Alumlnum Borylflum Cobalt Mag noslum Potassium Thnlllum 
Antlmony Cadmium Copper Monganoso Soloniurn Vanadlum 
Arsonlc Calcium Iron Morcury Silvor Zinc 
Barium Chromium load Nlckol Sodium 

Volatile Organic Compound (VOC) Suite 

Acotono 
Bonzonc 
Bromobanzono 
Bromochloromothnno 
Bromodlchloromcthano 
Brornolorm 
Bromomothono 
24k1tonono 
n-Butylbonzonn 
aac=Buryl bonzono 
torbButylbonzone 
Cnrbon dlsullldo 
Cnrbon totrachlorldo 
Chlorobontono 
Chloroothano 
Chlorolorm 
Chloromathono 
P=Chlorololuono 
CChlorololuono 

3lbromochloromothano 
1,P-Dlchlorobonzono 
1,3-Dichlorobonrone 
1,4-Dlchlorobonzono 
Dlchlorodlfluoromothono 
1 ,l=Dlchloroothnno 
1 ,2=Dichloroothano 
1 ,l-Dichloroothonu 
cis-1 ,P~Dlchloroolhono 
trans.1 ,P~Dlchloroolhono 
1,2~Dichloropropano 
1,3-Dlchloropropano 
2,2.Dlchloropropano 
1 ,l-Dichloropropcno 
cls-l,3Dlchloropropono 
trans-1 ,%Dlchloropropono 
€thy lbonrono 
Hoxachlorobutodlonu 
2-Hoxonono 

1,2-01 bromo~3.chloropropano lodomothano 
1,2~Dlbrornoothnno lsopropylbonzono 
Dlbromomolhano p.lsopropylloluono 

hlothyl iodldo 
4Mothyl-2~pontanana 
Mothylono chlorldo 
Naphthnlano 
n-Propylbonzono 
Styrono 
ill ,l ,2~Totrochloroothana 
1,1,2,2,~Totrbchl6roothnn~ 
Tolrachloroothcno 
Toluo n o 
Trlchlorotrlf luoroothano 
1,2,4Trichlorobonrono 
1 ,l ,l=Trlchloroothano 
1 ,1 ,2=Triehloroothana 
Trlchloroothono 
Trlchlorotluaromothano 
1,2,3=Trichloropropnno 
1,2,Ctrlrnothylbanzeno 
1,3,5=Trimathylbonzone 
Vlnyl chlorido 
o,m-Xylano 
p-Xylono 
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Semivolatile Organic Compound (SVOC) Sulte 

Aconaphthone 
Aconaph thylono 
Anlllne 
An!hrocono 
Azobonzono 
Bonzo(n)onthrocono 
Bcnzo(b)fluoronthono 
Bonro( k)fluoronthono 
Bonzo(g,h,i)porjlono 
Bonro(o)pyrono 
8onzoic ocld 
Bonryl olcohol 
Bls(2.chlorocthoxy)mothuno 
Bls(2~chloroothyl)other 
Bis(2=chloroisopropyI)othor 
8Is(2~olhylhoxyl)phthPloto 
4Bromophonylphonyl olher 
Butylbonrylphthnlalo 
Carbntolo 
rGChloronnlllno 
4.Chloro~3~mcthylphonal 
2-Chloronaphthalono 
2.C hlorophonol 
44hlorophonylphcnyl othor 

ChfpOnO 
Dlbonro(o,h)onthrocono 
0 I bentof u ran 
1 ,P=Dichlorobonrono 
1,3-Dfch~orobonzona 
1 ,rGDlchlorobonzono 
3,3~Dlchlorobonzidina 
2,6Dichlorophcnol 
Diaihylphthnlato 
Dlmcthylphtholnlo 

DI-n-octylphtholalo 
2,CDjrnothylphcnol 
2,601nlt rophonol 
4,6~Dinltre2~molhylphonol 
2,4-Dlnltrol0luono 
2,6-Dlnltrotoluono 
Fluoronthone 
Fluorono 
Hoxochlorobonzono 
Hoxachlorobutadlono 
HcxochlorocyclopontPdiono 

Indono(lI2,3-cd)pyrono 

01-n-butylph t hulotu 

Hi3XQChlOrOOthfm 

lsophorono 
2~Mothylnaphtholono 
2-Mothylphanol 
4-Mclhylphonol 
Nnphlholone 
2-n1t roanlline 
3-Nltroanllino 
4-Nltroanlllne 
Nltrobonzono 
2-Nltrophonol 
4Nltrophcnol 
N~Nltrosodlmothylnmlne 
N-Nltrosodlphonylornlno 
N~Nltros~l=n~propylamlne 
Ponlachlorophonol 
Phonanthrone 
Phonol 
Pyrono 
Pyrldlne 
1,2,4-Trichlorobonrono 
2,r5,5=Trlchlorophonol 
2,4,6-TrlchlorophonoI 

Aroclor-1 O f  6 
Aroclor-1221 

Pestlcide and Polyehlorinarcd Biphenyl S u i t e s  

Aroclor=l232 Aroclor-1248 Aroclor-12GO 
Aroclor-1242 Aroclor.1254 

Radiological Suite 

Plutonium-238 Uranlum-234 
Plutonlum-239/240 Uronium-235 

Uranium-238 

trltlum 

High f3plosivcs Suite 

2-Amlno4,G=DNT HMX RDX 
4-Arnlno-2,6-DNT Nltrobonrono (NB) Torryl 
1,3~Dlnitrobonzono (1,3-DNB) o-Nllrotoluono (2-NT) 1,3,5-Trlnltrobonzono (1,3,5T"B) 
2,ltDinltroiolusno (2,4=DNT) rn~Nllrotoluono (3-NT) 2,4,G-Trinitrotoluono (2,4,6=TN'f) 
2,6-Dlnitrototuono (2,G-DNl7 p-Nltrotoluono (4NT) 
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SUITE 

lnorgnnlcs 

Inorganics 

lnorgnnics 

lnorgnnlcs 

lnorgnnlcs 

APPENDIX B DATA QUALITY EVALUATION TABLES 

REQUEST 
NUMBER 

21 11 

21 It 

21 35 

2 1 4  

2177 

Tho  followlng tablos summarlzo tho rosults of quality assutoncolquallty control (QAIQC) data 

volldo!lon for all analytical r06ults usod  to support rocommondotlons In thls report. Tho tablas 
list tho raquost numbor assoclntod wlth Oach Snmplo dolivory group submirtad for anolysos. 

Tho  roquost numbors nro roforoncod In Soctlon 5 a! thls ropoR In tho tabla ontltlod Summary 

of Samples Tokon provided with thQ description of t h o  flotd lnvostlgatlon for aach ?RS, 

Summaries are Included for inorganic analysos (Table B=1) ,  radiological analyses ('t'nblo B-2), 

volntilo organlc annlysas (Tabla B-3), somlvolntllo organic nnalysos (Tablo 8-4); PCti analyses 
(Table B-5), and hlgh oxploslvos nnalysos (Tablo 8-6). 

TABLE B-1 

DATA QUALITY EVALUATION FOR INORGANIC ANALYSES AT TA-33 

I COM M ENTS 

Bocnuso nntlmonykovory from tho cpikod tamplo was 70.5%, all rosults woro 
qunllfiod 03 ootlmotod undotoetad. Many olomonts WOIO found In tho blank. All 
rosults loss than 5 llmos tho blank woro quollllod as undotodod, Intodoronco 
chock cnmplos and duplicatocl woro in control. Antimony Is not Idontlllod a8 a 
potontial contnmlnnnt nt PAS 33008(n), Tho romalning olornonts In thls datn 
packgo Pro accoptod os rolovant for tho ~urp0308 of thls RFI. 
Rocovorioc of 70 olarnonts from tho epikod oomplo woro bolow 75%, all rosults 
woro qunllflod ns ostlmatod wlth a low b b ,  Bocnuso no antlmony was rocovorod 
from tho cpikod eomplo, all rocultci war0 roJodod, Many olomonts woro found In 
tho blank. All rosults loss than 5 flmos tho btnnk and war@ qunllfiod as 
undotoctod. Nlno duplicoto rocullo woro boyond rolatlvo porcont doviallono, 
gonoralty nttributod to tho lnhornogonoous naturo of tho snmplos. Intcrforonco 
chock oamploo wuro In control, Antimony la not Idontlflod os a potonttnl 
contamlnant at PRS 33-008(b). Tho romalnlng olomonts In thlo data packngo aro 
nceoDlod ns rolovont lot tho U U ~ O ~ O D  of thio RFI. I 
Bocouso ontlmony rccovory lrom tho Gpikod Gnmplo was 70.7%, all ruaults woro 
quallflod PS octlmntod undotoctod or ostimatad with a low blm, Many.olomonti 
woro found In tho blank All roQultD losu than 5 tlmoo tho blank woro qunllflod ps 
undotoctod, Intorfcronco chock camplos woro In control oxcopt for nlckol, whlch 
did not ogroo within 10% o! tho undilutod samplo. Thlo nnomnly wns oocrlbod to 
tho low concontintion (nonr dctoctlon limlt) of nlckol In tho orlglnal tamplo. 
Duplicato nnnlysos worc In control oxcopt for lond, whlch dillorod by 21%. This 
onomnly 1s nscrlbod to snmplo Inhomogonolty, Bocauso nntimony 1s not ldontlllod 
as CL potontial contomlnnnt nt PRS 33-008(a), and tho othor anomdlos aro not 
sovofo, thls dnla pnckngo Is accoptod ns rolovnnt for the purposos of thin RFI. 
All molhod blank, Intorloroncc chock stlmplos, and spiko rocovorlos woro In 
control wlth tho oxcoptlon of mangano50, lor whlch spiko rccovory was high, All 
mangnnoso rosulto woro qualiliod ns oslimntod high, No othor rosults wera 
aunliflod. This dam packngo ic occoptod os rclovnnl for the purposos of this RFI. 1 
Bocouso ontlmony hnd no rocovory from tho splkod snmplo, nll rosulls wore 
roJoctod, Blanko, lntodoronco chock narnplos and dupllcotos woro In control. 
Antlmony is no1 Idontlflod as a potantlal contnmlnnnt ot MDA-K. Tho romnlnlng 
olomcnts in this data packago Pro nccoptod as roiovont for tho purposos of thlo 
RFI. 
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-.I 

Inorganics 

lnorganlco 

Inorganics 

TABLE 6-1 (continued) 

DATA QUALITY EVALUATION FOR INORGANIC ANALYSES ATTA-33 

23713 

2423 

2758 

SUITE I REQUEST K G t Z  NUMBER 
COMMENTS 

.- 

Bocauso antlmony had loss than 30% rocovorj from tho cplkod samplo, all roaults 
War0 rcjoctod, Tholllurn splko rocovoy was low nnd rosultc woro qlJdlflttd ns 
ostlmalod undotoctod, Out-ol-control alumlnum dupllcatos nro nscribod to Gnrnplo 
lnhornogonohy , Blanks and intoticronco chock somplos woro In control. Anthony 
and tholllum or0 not idontiflod ab pctontlal contaminonts at MDA-K. Tho rornolning 
olornonls in this data pnckogo nro occcptod ns rclovant lor tho purposoo of ttis 
RFI. 

All rnolhod blanks and inlarforonco chock samploa G r o  In control,Glkc 
rccovcrlos woro out-of-control low for nntlmony and solonlum and outmof-control 
high tor barium and zlnc, Bocauso thoso nnnlylos nro not considorod 
contaminants of concorn at PRS 33-01 l(d), tho rosults aro accoptod a t  
roasonoblo ostlrnntas, No othor roclulls woro qualiflod. Thio data packogo I6 
accoptod os rolovant lor tho purposos of thls RFI, 
Arsonic, cobalt, nickol, thalllum, and zlnc woro dctoctod in tha blanks, Snmpla 
rocuilo loss than flvo limos tho worst.eofio dotoctlon woro quallflod a8 undotoetad. 
Arsonic, manganoso, nnd solonium spikor woro out of control low. Samplo rosu11s 
woro quallliod as oatlrnatod undctoctod or ostlmatod low. Dupllcato rosulls for 
nlumlnum wora bcyond control limits. All othor andytlcd pnramolom woro in 
control. Thls doto packngo 1s occcptod as rclovanl for tho purpoeos of thls RFI. 
All rnothod blanks and Intodoronco chock snmplcs woro in control, Splko 
rocovorlos woro out=of-control low for nntlrnony, oolonium, and zinc. Dupllcato 
rosulto for nlurninum woro boyond control limlts .Bacauno thoso onalytos nro not 
considcrod contaminants of concom at PRS 33413, tho rosults nro accoptod 05 
roosonablo ostimatoo. No olhor rosults wora qualillod. Thls dnto packngo Is 
accoptod as rolavont for tho ~urposos  of thls RFI. 
Morcury was iound in tho blnnk nt a concontration botwoon tho lnctrumont 
dotoctlon lirnlt ond tho ostimatod dotcetlon Ilmlt. Tho rnatrlx nplko and dupllcalo 
OC nnatyslc was porlormod on a namplo from a dltloront roquost nurnbor. No 
fotiuks woro qualltlad. Thlc data pnckngo is nccoptod as rolavant lor tho purposas 
of this RFI. 
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TABLE 8-2 

DATA QUALITY EVALUATION FOR RADIOCHEMISTRY ANALYSIS AT TA-33 

rota1 uranium 

Tritium, uranium 

Total urnnlum 

Total uranium 

21 36 

2178 

Uranium, 
Wonlum 

Tritium 

Tritium 

2190 

2195 

2232 

leatopic uranium 2366 

Total uranium 

Isotoplc uranium 

Total uranium I 2424 

2366 

2377 

Total uranium 1 2759 

Torn1 urnnlum 

I CO M M ENTS 

2377 

Blank, matrix splko, and dupllcalo analysos woro In control for 
urnnlum, No nnomallos woro nolod. No rosullr woro quollflod. This 
data pnckago is acccpled as rolovanl for tho pumosos ol thi6 RFI. 
Blank, matrix splko, and dupllcalo nnolysos war0 in control lor 
uranium, No anomalios woro nolod, No rosults woro quallflod. Thls 
dnla pnckogo Is occcptcd as rolovant tor tho purposos of lhlti RFI. 
No onomolios woro notod, No rooults woro quollflod. This dnlo 
pockago Is occoptod as rolovant for lho pumosos of this RFI. 
Molrlx splko and dupllcalo analysos war0 in control lor all analytos. 
Trltlum found In blonks was otltibulod 10 high trillurn In tho snmplos. 
No olhor anomalloo war0 nolod. No rosults woro quallflod. This data 
oockoao Is OCCODlOd as rolcvnnt lor lho ~ u m s o s  of thls RFI. 

__ - _ _ ~  

Malrix splkc and duplicalc analysos woro In control for uranium, 
Tritium duplicalos ditforod by 2.1 G%. Plutonium mntrix splko wore 
roportod from nnolhor rcquosl. Plutonium rcoults war0 roporlcd bolow 
minimum dotoclion limit ond wora qunliliod ns undoloclod. No othor 
nnomnllos woro noted. This data pockago Is ncccptod CIS rolovnnt for 
tho curposas of thls RFI. 
Molrlx splko, blanks, nnd dupllcnto nnolyaoo woro in control for all 
onolylos, Estimated quarltllatlon limit for trillurn wtls groolor than tho 
minimum dotodon ilmll duo 10 high trillurn acllvltioc In tho eamplos. 
No olhor anomallos woro norod, No rasults woro qunliflod. Thls data 
pnckngo 10 accoptod os rolovnnt for tho puf~osos of thls RFI. 
Blanks, nnd duplicnlo nnalysoo wbro In control for nll annlyloc, No 
matrix splko was analpod, No othor anomallos woro notod, No rasults 
woro quollfiod. This dafa pnckngo Is accoprod os rolovant Tor tho 
purposos of thls Rf l .  
Tho roponing llrnlt for lha throa isolopoc was ralsod duo to blonk 
contaminallon, No olhor nnomallos woro nolod. No rosulls wore 
qunliflod. This datn pnckago is ncccptod as rolovanl lor tho purpooos 
bf lhls RFI. 

No onomalias woro notod, NO rosullc woro quallflod. Thio data 
pockago IC occoptod as rclovnnl for tho pumosos of thls RFI. 
Tho foporling limlt lor 1hQ throe isoloporJ was ralood duo to blank 
con:amlnatlon. No inlotioronco chock snmpla was provldod for 
uraniumw235 and -238. No olhor anomallos woro nolod, No ro!sulls 
woro quallfiod. This data pockago Is accoptcd n5 rolovant for tclo 
purposos of lhls RFI. 
No onomalios woro noted. No rosults woro qualifiod. Thls data 
packago la occoptcd os rolovnnt lor tho pur~osos 01 thio RFI. 
No nnornalios woro norod. No rosulls woro qunliflod. Thls doto 
pockago 15 accaplod ab rolovanl for tho pumosos of this Rfl.  
No anomalioo woro nolod, No rooults woro qunliflod. This data 
pnckapo Is occoplod as rolovanl for tho pumosos of thls RFl. 
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X F I  Rcport 

I NUMBER 
svocs [ 2110 

svocs 2116 

svocs 2134 

svocs 2176 

svocs 21 88 

svocs 2339 

TABLE 8-3 

Bocauso thoso nnmploa woro judgod lo havo pooclbic inlorloroncos, thoy woro 
procossod by €PA Mothod 3640 using o clonnup tochnlquo. Although lntornal 
olnndords woro In control, llvo somploo hod no surrogatos rocovorios; a sixth hnd 
low rocovorloa Thoso W O ~ O  rooxlmelad nnd ronnolpod up to Ihroo llmos. Tho 
rooxtracfod somplos mlsscd holding tlmas. AH rosults woro quallflod 05 rojoetod or 
undotoctod. Data pockago from this packago Is bolnp roportud with quallliors. 
Holdinp tlmos woro mol. Surrogelo rocovorla?l worb In cOntr01. Bls(2= 
othylhoxyl)phlhalato and dl-n~bulylphthalato wcro ddtaclod In tho blank. All rosults 
woro qualillod as undotoclod In tho samplos, Tho dctoction limit lor 4-nllroanlllno 
Wac abovo tho contract roquircd oollrnalod quantltatlon limit, Nollhor of thoso 
compounds nro of concorn at 33*008(b), No olhor nnomallas woro nolod. N o  
rocults woro quollflod. Thls datn packago Is accoplod ao rolovant for tho purpooos 
of this AFI. 
Holdlng Ilmos woro mot. Surrogalo rccovorlos wcro In control, All lntornal stand 
rccovorlos woro in control. Tho samples woro oxlroctod throo tlmes. Roeulta troni 
tho llrct two extractions W o r e  not roporlod bocnuso of problomo wllh clomup and 
surrogato and splko rocovorios. Aosulls from tho lhlrd oxtractions woro roponod. 
For tho third oxlrnctlon, insufficiont sarnplo romalnod 10 porform motrlx cpika and 
matrix spiko dupllca:o nnDlySOS, 80 blanko woro Gplkod Insload. One splko 
rocovory was dlghlly high (1 10% VG, tho limit of 109%). Throo samploo producod 
dnrk colarod oxtracts that dloablad tho Instrumonts. fhooo eamploo woro 
roonolyrod nt a 1 5  dilution. Bocauso no rcsults woro qualiliod by data voildallon, 
this dntn pnckngo Is accoptod as rolovont lor lho purposos of thlsTIFI. 
Bl~(2~cthylhexyl)phlhnlnlo was doloclod In tho blnnk, All rosulls woro qualiflod as 
undotoclod In tho samplos. No olhor nnomalios woro nolod, No results woro 
punilfiod. This data pnckngo Is occopted as rolovanl for tho purposos of this RFI, 
Eis(2~olhylhoxyl)phthnlolo was dotoclod In tho blank. All rodulto woro quollflod a3 
undolectod In tho sarnploo, Tho dolocllon llmlt for 4-nltronnlllno WOB nbovo tho 
conlrect rogulrcd ostimalcd quantltatlon l h l : ,  Nollhor 01 thooo compound!) arb of 
concorn at MDA-K. No Othor anomolios woro nolod, No rosulls woro qunllflod. Thi! 
dota oackago Is accoptod as rolovant lor tho purpo~as of this RFI. 
lntomal o!andtlrd rocovory wns low In llvo stlmplos, tholr roruns, duplicatoa, matrlx 
splkoc, or matrlx splko duplicatos, Vorlous annlylos woro quallfiod ns notad In tho 
tablos In Section 5.6 lor PRS 3307. Surrogotoo rocovorioo wore in control oxcop 
In samplo 0333-96-0142, In which tho surrogotos woro dilutod. Bis(2- 
othylhoxylphlhololo was found In tho blank nnd was qunlillod as undotoctod in 
rolovanl samplos. All othor paranclors woro In control. BOCPUSO most SVOCs 
doloctod wcro dcrivod from asphalt, thoso Uola aro censidotod accoptnblo lor tho 
purpooos 01 this ropon. 

DATA QUALlrY EVALUATION FOR VOLATILE ORGANICS ATTA.33 

I SUITE 1 REQUEST lCOMMENTS 1 
NUMBER 

2t7G 

21 a0 

vocs No anomolios war0 notad, No rosu\ts woro qual\t\od.fh\s dnto 
packoqo Is accoplod as rolovant for tho purpom of this RFI. 
No nnomalios woro nolod, No rcsults woro quollflod. Thic data 
pnekago la aceoptod a8 rolovanl tor tho pup0008 of this RFI. 

TABLE 84  

DATA QUALITY EVALUATION FOR SEMbVOLATILE ORGANfCS AT TA-33 

SUITE I REQUEST I COMMENTS 
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TABLE 8-5 

PC0S 

PCBs 

PCBs 

PCBs 

DATA QUAllTY EVALUATION FOR PCBS AT TA-33 

SUl7E I REQUEST I COMMENTS I 
NUMBER 

21 4-3 Extraction tlmes woro mot, All mothod blonks and surrogolo 
rocovcrlos woro In control. Rolontlon t h o  lor all samplos woro in 
control. No data wcro qunllflcd. This dota packago Is accoptod a3 
rclovnnt for tho purposos ot lhis RFI. 
Extraction timoo woro mot. All mothod blanks and aurrognlos woro In 
control, Rolonlion llmo windowo for surrogatos woro not provldod by 
lho analytical Inborotory, and n rolontion tlmo shin of 0.4 mlnuto was 
notod tor 2,4,5,G~lolmchloro.m.xylono, Although all snmplo rosullo 
woro quallliod, results woro occcplod by tho flold unlt doclolon loam 
bocouso all ourrogato rccovorlos woro In control ond rolontion limos 
for ourrogolo docachloroblphonyl woro not compromlood, This data 
packogc IS occoplcd os rolcvont for tho purposos of thls RFI. 
Bocauso no rolontion llmo wlndow was glvon for tho surrogotos, tho 
rosults woro quallflcd with prolosdonal judgmonl roqulrod, Motrlx 
spikos and malrlx splko dupllcatoo could no1 bo quanllfiod bocauao 
tho &piked camplc had rolntlvoly high Icvoh of Aroclor 1248 ond 1260. 
Bocnuco surrogn\o rocovory wns In control ond rangad bctwoan 73% 
and 107%, tocults woro accoptod as valld. 
Extrnction tlmos woro mot, All mothod blonks and surrogalos woro In 

2364 

2367 

2393 

7 
SUITE R E Q U E S 7  COMMENTS 

High oxploslvoo 
NUMBER 

21 13 Btonks, lnbototory control samplos, nnd surrogatm woro In control. 
Holding limos woro mot, No anomalioo woro notod, No rosults woro 
quollllod. Thlc data pockngo IC nccoplod as rolovant tar tha'purposoa 
ot thio RFI, 
Extroclion limos woro mot. All mothod blonks and surrognto 
rocovorlcc wcro in control, No doto woro qualiflod. This dntn packago 
is nccoplod a!: rolovnnt for tho purposoo ol fhls RFI. 

High oxploslvos 2401 
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4 2  SWMU 33*002(b) Sump TA-33434 

SWMU 33-002(b) is sump TA-33-134 ut MOA K. It Is dlscussad in the RFI Work Plan for 

OU 11 22 In Subsoctlons 3.2.2.1 , 4.1.4, and 4.2.3.1 (LANL 1992,0784). tt is proposad for Phase 

II sampllng b a w d  on ono high trlttum rosull and quostlons concorning oampllng location, 

Tho sump, constructod in 1955, is D rubblo=llllod, unllnod soepago pit altogod to ba 6 ft in 

diamotor and 8 t t  doep, i t  might bottar bo doscribod as n dry woll. A 34n. concroto cover 
ovoriold by 1 in. of soil orlglnally covorod tho sump. Tho covof was brokan during sampling by 
Woston porsonnol In 1989. A slnk and floor drnin In tho south part of TA-33-86 aro connoctad 
to tho sump. Archival information lndicntos thot sumpTA-33-134 rocolvod orgonlc contaminants 

such QS athnnol and methanol (loss than 5 gal./yoar), trichloroothono, and tritium-contaminated 

bontcno and acetono (about 5 gni./ycar), Tho sump may also have rocaivod borylllum, 

morcury, and doplotod uranium (LANL 1992, 0784). 

Tho sump lios on P iovol area about 20 f t  south ot septic tnnk TA-33-93. Brokon piocos of 
concroto mark tho slto. Tho ontlro aron Is greatly dlsturbod and tho vogclotlon consists of 
wcods. Soil Is dry, dusty, and sandy wlth small pumlca pobblcs at tho surfnco. Subsurlaco soil 
Is sandy wlth tuf! anci no orgonlc matorial at 2.5 it ,  

0.2.1 Previous Invcstigations 

Woslon parsonnol colloctod o surfnco samplo at s u m p  TA-33-134 In 1989. Samplos wore 
analyzed tor inorganlcc, rodionuclldos, postlcldos, and polychlorlnotod blphonyls (PCBs). Only 

tritium, at 190 000 pCl/ml in soil molsturo, was dctoctod. No molsturo nnnlyds was porformed 
so no actlvlty por gram of sol1 can bo calculatod. 

Scplcmbcr 29, 7995 
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4.2.2 Field lnvestlgntlon 

Tho RFI work plan spaclflod fluid and sludge somplos bo colloctcdfrorn tho sump. Tho plan also 
dlrectod that a boroholo bo drillod noxt to tho sump and throo subsurfaco samplos (plus a 
dupllcato) bo takon from tho cor0 to dotormlno If posslblo contamlnntlon was rnlgrntlng from tho 

sump to tho onvlronmcnt, During t ho  ER sampling carnpalgn In 1993, the fluld nnd Sludge 

samples woro not colloetod bocauso thoso compononts woro not prosont In the sump. Drilllng 

adjncont to tho sump oncountorod thc soll/tuff lntorfacc of 30 In, Bocnuso of tho shallow dopth 

of tho hob,  only n surfnco samplo and D sollltuff intarlac0 snmpla woro colloctod. A third 
samplo was tokon at a dopth of 5 It from wlthln tho sump at tho polnt of ougor rofusal (Fig. 4-9). 

AII samplos woro onalyzod for uranlum, tritlum, plutonlum, gamma omittors, lnorganlcs, and 

SVOCs. Tho two subsurfoco snmplos woro OnalyZQd for VOCS, 

4.22.1 Rcsults of Ffeld Survcys 

All sampling points woro survcyod. No othor flold survoys WQrG aSSOCiatGd wlth 

SWMU 33=002(b). 

4.2.2.2 Rcsults of Field Scroonlng 

No radiation was dotoctod durlng routlno field scroonlng of snmpllng locottons at 

SWMU 33-002(b). 

4.2.3 Scrccnfng Assessment 

4.2.3.1 Comparison to BackgraundlSALs 

Wcston rosults lor D surfoco somplo Indlcatcd that no inorgnnic, pcstlcldos, PCBs, uranlum, or 

gemma amlttcrs woro dotoclad nbovo LANL and TA-33 background UTLs. Trltlum was 

dotectod at 190 000 pCl/ml of soil molsturo. No molsturo content was dotormlnbd,,so this voluo 
cnn not bo convonod to pCllg. Tho surfnco samplo AAA1931 collcctod at thls same polnt in 
1993 contolnod 3 370.5 pCl/ml of sol1 moisturo; tho subsurface sampls AAA1934 t akm at 

30 In, eontnlnad 10 529 pCllml ol $011 molsturo. 

RFI Rcport lor MDA K, PRSs 33-002(a,b,c,d,e) 47 Scptombor 29, 7995 
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Tho ER 1993 ronults lndicato that only trltlum wfiS dctectod abova SAL. Tablo 4-10 llsts 
lnorganlcs and radlonucltdos datoctad obowo L A N  and TA-33 background UTLs. Noto that the 
V ~ I U Q  of 610 485 pCVg Is a mobllo radlotlon laboratory moosuremcnt, (Tablo 4-6 provldos n 
comparison of m0bllQ rodlatlon loboratory vs. flxod laboratory results), Of tho 319 organlc 

compounds for which analysos woro porformod, nono was dotactad. 

Sampling points ora shown In Flg. 4-9. 

TABLE 4-70 

INORGANIC AND RADtONUCLlDE ANALYTES FOUND AT SWMU 33-002(b) WITH VALUES 
GREATER THAN LANL ANDTA-33 BACKGROUND UTLS 

ANALYTE [ SAMPLE10 

Cadmium I AAA3B00 

Plutonium-238 I AAA3900 

Plutonlum=239 1 AAAl931 

I AAA3900 

.--E% Tritium 

I AAA3900 

4 mQ/kg I 2,7 mg/kQ t 2.7 rng/kg f 80 mglkg 
0.057 pCllg I 0,Ol pCllg I 0,Ol pCllg I 27 pCVg 

~ _ _ _ _ ~ .  ~~~ ~~ ~ ~ 

0.95 pCi/g 0.025 p i i g  0,058 pCUg 24 pCI/g 
0.078 pCllg 0.025 pCllfl 0.058 pCllg 24 pCl/g 

' 

60 I 
0-6 I 

UTL - Uppor loloronco Ilmli. 

e Mobllo radlallan Inbornlory mensuromont, 
SAL - Scroonlnu octlon lavol. 

4.2.3.2 Data lntcrprctation 

Comparison of tho Wcston 1989 surfaco trltlum nctlvlty In sol1 molstura (190 000 pCl/ml) with 

tho trltlum activity of soil molsturo In t ho  ER 1993 surfaco somplo (3 370,s pCilml) lndlcntos 

natural dllutlon of surfaco trltlum by D factor of 55 ovor n 4-yoar porlod, Tha vortical oxtent of 
a posslble subsurfaco tritium pluma trom the sump is not dotcrmlnod. Subsudnca t ram lovols 
of plutonium dotoctod this rump and in sump TA.33-133 [(SWMU 33-002(c)] may IndlCatQ pas: 

dlschargo trom t ho  bulldlng, 

4.2.3,3 Risk Asscssmcnt 

Three samplcs wore colloctod from sump TA-33-134, SWMU 33*002(b), at MDA K, Rosults 
showecl a moosurod tritlum concontratlon of 610 485 pCl/g at il dopth of 5 ft In tho sump. A 

soeond somplo collactod ot dcpth of 2,5 11 showod a trltlum conccn:ratlon of 1 728 pCilg, and 

a sample colloctod at t hc  surfoco had a moasurod trltlum conccntrntion loss then SAL, 

Seprcmbcr 29, 7995 42 RFI Rcport for !ADA K, PRSs 33-002{n,b,c,dle) 
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Contamlnntod a r m  

Contamination dopth 

Bccauso of tho oxtont to which tho tritium concontration In tho 5 4  sclmpto oxcaoded SAL, an 
nsscssrncnt of risk was porformod using tho tritium plumo subroutlno of RESRAD, vor, 5.6, and 
tho Argonno National Laboratory m o m  top and Industrial warkor oxposuro parnmotors described 
in Subsection 4.1.3.3 of this RFI raport.Tho silo~spocilic paramctors usod in running tho modo1 
oro in Toblo 4-1 1, 

TABLE 4-1 1 

PARAMETERS USED IN RESRAD MODEL FOR SUMP TA-33-134 

4 m2 6 f l  diamctor of sump 

27 m 80 tta 

I PARAMETER I VALUE I COMMENT -1 

I Tritium soil activity 1610 000 pCi/g I Hlghost octlvity dotoctod 

L Uased an a worfi~.caso asaurnptlon that an OO4doop trlllum plumo oxlats bolow tho Dump ns a roault ol a poeslblo hydraullc 
houd to Iho oump mol oxlalod unUl 1080, whon oporailons ut tho bulldlng coaeod, 

Tho only exposurc pathway docmod crcdlblo is inhalation rosulting from trltlum !lux from tho 

soil, Boctluso t ho  dopth to groundwater Is constrained to depths bctwoon 315 ft and 830 f t  and 

bocouso thoro is no surlnco wator nearby, ingostlnn from watcris not consldored. Exposuro to 

tritium through plants Is not crodlblo bocauso MDA K is sltltod used for industrial us0 for tho 
forosoonbla futuro. 

Using tho parametors doscribod obova, RESRAD rosultn show that the clfoctlvo dose cqulvolonl 

€DE to an individual working at tho sit0 of t h c  sump Ir, 1993 (whon tho trltlum samplas wora 
collcctcd) was 11.3 mrom/ycar. This EDE is woli bolow tho fodortllly aliowablo ED€ of 
100 mrornlyoor (10 CFR 834, Rcldiologlcai Protection of tho Public and Envlranmont). Tho DOE 
rccommcndod EDE is 30 mrom/yoar, which Is conslstont wlth tho guidanco of t ho  Intornn!lontll 
Commlsslon on Rodlation Protoctlon (DOE 1990, 0277). RESRAD calculations aro ptovldod in 
Appondlx 0 ot tho RFI ropon. 

4,2,3,4 EcotoxlcologIcol Scrccmlng Assessment 

Ecotoxlcologlcal assessment for  MDA K Is discussod In Subscction 4,1.3,4 of this roport. 

4.2.4 Concluslon and Rccommendatlon 

Sampilng Pcrsonnol and ilold n o m  vorlfy that snmplo AAA3900 was tnkon Whore tho hand 
auger hit rofusal in tho sump at 5 It. Archival information indicntos that tho sump Is 8 f t  dQ€tp, 
Bccausc of thcso unconaintics, a Phoso II sampling plan i t  proposod Ir i  Appendix 8 of this RF I 

roport. Rosuits indlcato that tritium Is tho most significant contaminant at SWMU 33-002(b), 



; ." 



SWMU 33=002(b) trttlum octivlttos at tho surlaco and at a dopth Of 30 In. Dro InClUdQd In tho risk 
assossmont for  SWMU 33-002(a) In Subsoctlon 4.1.3.3 of thls rQpOrt. Migration of subsurface 
tritium wlll bo supprossod under the subsurfaco sconarlo for MOA K 8s doscrlbod for 
SWMU 33=002(0). Tho sump has boon posted for subsurfnco trlliurn contamlnntlon in accordmco 
wlth tho LANL RADCON manual (LAN1 1984,1235). 

4.3 SWMU 33-002(c) Sump TA-33433 

SWMU33=002(c) IssurnpTA=33-133at MDA K.It Isdlscusscdln tho RFI workplnnforOU 1122 

in Subsoetions 3.2.2,1,4.1.4, and 4.2.4 (LANL 1992,0784). Bocausc of quostlons concornlng 
1993 sampling locniions, tho SWMU Is proposod lor Phaso I I  sampling. 

Tho sump, constructed In 1955, was orlglntllly connected to four sinks and four floor drains In 
tho north part of TA-33-86. Tho sump Is an unlined soopago plt allogodly G ft In dlnmotor and 

8 4  doop, I t  might bottor bo called n dry well. Tho sump orlglnally hnd G 3-11-1, concroto cover 
ovcrtold by 1 in. of soil. Tho covor WQS dosiroyed durlng Weston sampling In 1989; plocos of 

broken concroto aro strewn about tho slto. Sump TA.33-133 was dlsconnoctad in 1959 nnd tho 

drain line from tho building oxtondod approxlmatcly 90 f t  past tho sump to croato the 

noncontact cooling wator outfall, SWMU 33=002(6). Archlvd ovldoncc lndlcatos that tho sump 

TA.33-133 mny have recclvod tritium and small quontltlos of solvonts such os trlchloroethono, 

methanol, ethanol, acetone, and propanol, It has bcon lnactlvo slnco 1959, 

Tho a r m  is lcvol and highly disturbod wlth a growth of charnlsa and wcods. A tow junlpor t r o m  
aro noorby. The sump is overlaid by pllcs of dlrt mlxoc! with broken tuff, On tho surfaco, tho soil 
is fino sand intcrrnixod with sllt and clay, wlth abundant tuff grovol, and llttlo organic rnatoriol. 
At 2.5 It, tho soil is a fino sand and clay, mlxod with pulvcrlzod tuff prosumod to bo bodrock. 

4.3.1 Previous Investigations 

Wcston pcrsonnol coiloctod two surfuco samptos at sump TA-33-133 In 1989, Samplas wore 
analytod tor lnorganics, radlonuclidos, VOCs, SVOCs, pesticides, and PCBs. Trltlum WGS 

dotocted at 90 and 890 pCilg, Troco fovals of SVOCs wore dctocted, 

4.3.2 Ficld lnvcstlgatlon 

Thc RFI work plan spoclflod fluld and sludge SamplCS bo colloctcd from t ho  sump. The plan also 
directed that a boroholo bo drlllod ncxt t o  tho sump. Throo subsurface samplas (plus a 

Cupllcato) wcro ttlkon to doterrnlno if possible contemlnation wns mlgratlng from the sump to 

t ho  cnvlronmont. Durlng tho ER sampling campaign In 1993, thc fluld and sludgo samptos worc 
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not colloctod bccousc thoco cornpononts wore not prosant In tho sump. Drllllng adjacant to tho 

sump oncountorod tho soll/tuif Intor?oco at 30 In. Bocouso 01 tho shallow dopth of tho borcholo, 
only a surlaco sample nnd a sollltufl lntcrfoco sample (plus duplicato) wore colloctad, A third 

somplo was takon at augor refusal at a dopth of 4 ft, All snmptos wore analytod for uranlum, 

tritium, plutonium, gnmmo cmlttors, Inorgonlcs, and SVOCs.Tho two subsurfoco samplos were 

analyrod tor VOCs. 

4.3.2.1 Results of Ficld Surveys 

All sampllng points woro survoyod. No othor fiold surveys wore associated wlth 

SWMU 33=002(c). The sump was locotod by rcpcntcd drilling wlth a hand augor. 

L 4.3.2.2 Results of Ficld Scrcening 

No radiation was datoctod during routlno fiold scroonlng of sampling locatlons at 

SWMU 33=002(~), 
I .  

4.3.3 Scrccnlng Assassmcnt 

4.3.3.7 Cornparkon to BsckgroundSALs 

Tritium was found in tho 1989 Woston somplcs at 90 and 890 pCI/g. In tho 1993 ER samplos, 

no mcnsuromonts wore recorded obovc SAL. Annlytcs founb obovo LANL andTA-33 bnckground 

UTLs aro Ilstod In Tnblo 4-12. 01 the 4G5 otgnnlc compounds tor which analyses were 
porformod, only the solvont 2=hoxanonc was dotocted In trace amounts (0.059 mglkg) in 
sample AAAl939 ,  No othor organics wort! dctcctcd. Snmpllng points nrd shown In Flg. 4-1 0. 

TAB LE 4-1 2 

R A D I ~ N U C L I D E  ANALYTES FOUND AT swdu 33-00q~) WITH VALUES GREATER THAN 
LANL OR TA-33 BACKGROUND UTLS 

Plutonium-239 

UTL u Upper lolornnco Ilmlt. 
SAL c Scroanlng ocllon IovoI. 
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4.3.3.2 Data lntcrprctatlon 

Troco lovels of plutonfum found In tho sump may indlcato past contnmlnctlon. For trltlum, 
comporlson of tho Waston 1989 surfoco trltlum octlvlty in sol1 molsturo (15 000 and 

3 000 pCllml) with tho ER 1993 surfaco samplo (69 pCllml In soil molsturo) lndlcatos il mlnlmum 

natural dilution 01 surlsco trltlum by a factor of opproxlmatoly 45 over a porlod of 4 yoars, 

4.3.3.3 Risk Assessment 

No risk asscssmcnt was perfarmod spoclflcally for SWMU 33-002(c). Tritium rosults trom 

SWMU 33=002(c) camplos wore consldorcd In tho MDA K risk assossmont In Subsoctlon 
4.1.3,3 of this roport, 

4.3.3.4 Ecotoxieologlcal Screening Asscssmcnt 

Ecatoxlcological nssassmont of MOA K is dlscusscd In Subsoclton 4,1,3.4 of this roport. 

4.3.4 Conclusion nnd Racammcndatfon 

Flold notes and intcrvlows with sampllng porsannol Indicatc that sernplo AAA3901 was taken 

at thc point at refusal of thc hand auger at 4 It, Archival Intormatlon indlcatos that the sump Is 
8 f t  daop. Bceausc? of thoso unconnlntlas, n Phaso I t  sampling plan Is proposod In 

Appcndlx B of this RFI roport. Surfaco rrltlum Is oddrcssod under tho risk assessment 

dlscusscd for SWMU 33*002(a). Tho low lovols of subsurface trltlum will be constrainod In 
ploco under thc subsurfaco scenario for MDA K os doscribed tor SWMU 33-002(sj. 

4.4 swrw 33-ooz(d) Noncontact Cooling Water Outfall 

SWMU 33=002(d) Is Netlonal Pollutant Dlschorgo Elimlnatlon Systom (NPDES) pormltted 
outfall €PA 04A147. It Is dlscussod in tho RFI Work Plan for OU 1122 In Subsections L2.2.1, 
4.1.4, and 4.2.3.1 (LANL 1992, 0784), Trltlum dctcctod at the outfall was consldarod In the 

ovornll MOA K risk cixs@snmont. The SWMU Is proposod for NFA bnsod on sampling dnto 

collocted in May and Juno 1993, Throo oddltlonal Surface snmplos w m  collectad in Ooccrnbor 
1994, 

SWMU 33-002(d) was tho outfall for noncontnct coollng wntor from n heat exchangor in tho 
trltlum facltlty. Wntor from thc heat oxchnngor was dlr@ctod into ono o! the floor drains laadlng 

to sump TA-33-133, Tho outtoll was crecltod whon the sump was dlsconnactod In 1959 and Its 
drain line from TA-33.66 was oxtondod npproxlmatoly 90 I t  pas1 tho sump. Tho outfall has not 

been dlsconncctcd nor has tho  water supply toTA-33-86 bcon shut off.Tho outlall is schodulod 
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2.0 FURTHER INVESTIGATION OF SWMU 33-002(8) SUMP 33-134 

2.1 Phase I I  Sampling Objectlves 

Tho cxlstlng Phnsb I sampling data dld not bound tho vartlcal oxtont of contamlnntlon In SWMU 

33402(b). Tho doopast sampla takon In sump TA.33-134 ot a depth ot five loot oxhlblted tho 

hlghost tritlum valuo, and this high-activity volua Is a mobllo radlologlcol laboratory result of 
unknown quality, Tho location reprcscnting tho hlghost lcvol of tritium cont3mlnatlon may not 

have bhQn located. 

Tho objoctlvos of tho Phaso I 1  sampling ore to: 

1) Dotormino tho hlghost trltlum concOntratlOn within or bonooth tho sump. 

2) Conflrm tho hlgh tritium actlvlty obtalnod udng tho mobile radiological laboratory, 

3) Doflno tho VQtdCal oxtent 01 contomlnatlon tit thls SWMU. 

4) Dctormlno whothor contaminants othor than tritium aro locntcd in or bonaath tho 

sump, 

lnvcstigations durlng tho 1995 flold campaign havo dcmonstratod tho utlllty of ground- 
ponotratlng radar (GPR) lor localing burled vltrlllcd clay plpo. GPR wlll bo usod to locate tho 

Inlet plpo to tho sump and honco to vorify tho sump's locntlon. Rapid-turnaround tritium 

nnalyscs W I I I  be USQd to dotarmlno tho dopth of maximum trltlum concontratlon In or boncoth 

tho sump and tho dopth at which tritlum oxcoods SAL. Laboratory nnalysos wlll bo uscd to 

dotormino lovcls of other subsurface contaminants and I C V Q ~ S  of tritium In tho zone of mnxlmum 
trltlum concantrotlon. All somplos will bc analyzed for tritium In tho mobllo radlologlcal van: at 
l o w  on0 In thrcm of thcso samplos will bo sent for confirmatory laboratory onalysls. All samplos 
from dopths loss than 15 I t  will bo analyzed In tho laboratory lor trl:lum, radlonu.clldos, VOCs, 
SVOCs, and lnorganics, 
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Tho data colloctcd in Phaso I I  wlll bo usod to: 

1) Rolinc tho prollmlnaty RESRAD calculations for trltlum prosantod In thls report. 

2) Confirm or dony tho oxlstonco of orhor contamlnonts at SWMU 33=602(b). 

3) Pcrlorm D risk assossmont for any addltlonal contaminants, 

Rosulto of thoso rlok oonoosmonts wlll be usod to dotormlnc tho naturo of furthor acrlonsat thls 

SWMU, Funhor octlons could include: 

1) Walt !or tritlum to docay In piaco, i t  risks to curront rocoptors aro below DOE- 
mondatod IOVOIS, 

2) Fonco tho SWMU and allow trltlum to docay, If doses to curront rocoptors aro 
abovo DOE=mandatod dosos. 

3) Excavate contnmlnotod sol1 from shallow portions of SWMU 33-002(c), i f  enlculatod 
oxposuros duo to contaminants other than trltlum fall o risk nssossrnont uslng on 
oppropriato scenario. 

2.2 Sompllng and Analysis nt SWMU 33=002(b) Sump TA.33-134 

All somplos will bo fiold scroonod tor radloactlvlty and orgonlc vnpors to ldentlfy gross 
concontratlons of contnmlnants, Approprlnto heal th  and safety procautlons will bo undortokon 
nccordlng to tho current vorslon of tho ER Project ticalth and snfoty plons (LANL 1993,0875). 

A GPR survoy of tho rcglon wost of tho sump will bo undonnkcn to tocnto tho vltrlllod cloy pipo 
that focdn t h o  sump. This survcy wlll c o w  an aron of opproxlmatoly 5 ft x 30 11 duo wost of the  

broken concrote that was assumed to rcprcsent tho locotlon of the h m p  during Phose I 

sampling. Rosultt of tho CPR survey will bo used to verily the location of t h o  s u m p  and thoroby 
slte t h o  proposod drlll holo within tho sump. I f  tho vitrlfled clay plpo Is not datoctod by tho GPR 

survoy, thon tho fiold tonm wlll mnnually probo tho arm west 0 1  tho sump untll tho vltrRlod clay 
plpo is locoicd. Tho pip0 will bo troCGd to thQ sump, 

Sa mp I In g Tcc h n I q ucs The center of tho sump will bo drlllcd using o. hollow stom augor 
drill rig, Tho sampling locotlon Is shown in Fig. B-1. All shallow boroholo drllllng actlvlties will 

conlorm to LANL=ER-SOP.04.01 , Drilling Mothods and Drill Silo ManagomQnt. Samplos will be 
colloctod from tho boroholo uslng ;I stninloss steel spllt-spoon sampler according to 
LANL.ER-SOP-06,24, Samplo Collcction trom Split Spoon and Shoiby Tubo Somplors, 
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Sompllng Summary Coro wlll bo continuously scrooned for radlonuclldos and scroonod for 

organic vapors lmmedlntoly oftor oponlng tho spllt spoon. VOC and tritium samplos will bo 

takon lmmodlatoly upon opening thQ cor0 barrol. Laboratory somplos wlll bo tokon nt: 

1) o depth of 5 It, 

2) a dopth of 8 ft or the flll/tuff intorface, and 

3) a dopth of 15 ft, 

Any cor0 lntorvnl wlthfn this dopth rongo that Is anomalous (two tlmos bockground or more) 

basod on tho radiological or organlc scrocning may also be sont for laboratory annlysls. If tho 
trltium lcvol nt 15 I t  Is obovo SAL, basod on mcbllo radlologlcal van nntrlysls, thon starting at 

a dopth of 15 f t ,  samplc splits at oach flvc f t  interval wlll bo sent i o  t ho  mobllo rodiologlcnl 

laboratory for trltlum nnalysls, Sompllng wll l continue until thrco consecuttvo sample anolysos 
oxhlbit activltles &olow the trltlum SAL bosod on tho mobllo radlologicol lnboro!ory rosults. At 
a mlnimum, avcry thlrd lntorval (15 f t  spacing) bCtwCQn 15 f t  and tho bottom of tho core holo 

wlll be sent for flxod4aborotory onalysls for trltlum. In nddltion, tho throo samplcs in tho cor0 

oxhlbitlng tho hlghost t h u m  lcvols and tho throo dcepost samplcs wI I I  bo sont for laboratory 

analysls of tritlum. Maximum borcholo dopth wlll bc the maximum depth nchiovablo wlth the 

hollow-stom augor drill rig. 

Laboratory Anolysls All laboratory anolytlcal snmplos will be analyzed for trltlum, Somplos 

from depths loss than 15 i t  wlll bo anolyzod !or radlonuclldos (Including plutonlum), VOCs, 

SVOCs, and lnorganics. Anomalous snmplos (two times background or more) from a depth 

grcator than 15 f t  will also bo ilnalyrod for rodionuclidos and VOCs. Quality nssuranco samplos 
wlll bo sclcctod at P roto consistont wlth curront LANL/ER guidnnco. 

3.0 Funhcr lnvcstlgatlons of SWhlU 33-002(c) Sump TA-33-133 

3.1 Phase I I  Sampling Objcctlves 

The cxlstlng Phase I compllng data may not havo boundcd tho vcrtlcal CxtOnt of contnmlnatlon 
In SWMU 33-002(c), sump TA-33-133. Thc objoctlvos of tho Phaso I1 sampllng aro to: 

1) Dotcrmlno the hlghost tritlum conccntratlon within or boncnth thc sump. 

2) Determine whcthor contamlnants othcr than tritlum arc tocatod at dopths grontor 
than four foot in tho SWMU, 

RFI Report for  MDA K, PRSs 33-002(o,bIc,d,c) 8-7 Scptcrnbcr29, 7995 



. " 



. . . _. . . . . . .. 

3 
RFI Repon 0 s 

* 
T 
t Additional Phose II sampling objccttvos and uses of data ara’ldcntlcal to thoso doscrlbod for 

8.32 Snmpltng and Anatysfs for SWMU 33402(c) Sump TA-33-133 

The sampling and analysis plan for SWMU 33=002(c) is ldontlcal to that describod’for SWMU 

33=002(b) in Soction 2 of thls roporl. 

. .  
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Roforence: Environmcntal Rostoratlon Projoct, Soptombar 29, 1995, 'RFI Roport lor MOA K, 
PRSs 33-002 (n,b,C,d,Q), Fiold Unit 3," Los Alamos Natlonal Laboratory Roport LA=UR=95-3624, 
t o s  Alamos, Now Moxlco, (Environmental Restoratlon Project 1995, t263) 
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SWMU 33=002(b) trItIUm 8 C t l V h h S  8t tho Suffam ond at 8 dCpth 01 30 In, 8rO InCIUdQd In t ho  risk 

assossmcnt for SWMU 33-002(a) In Subsoctlon 4.1.3.3 of thls report. Mlgrtltlon of subsurfaco 
trltlum wlll bo supprossod undor tho subsurface sconarlo for MDA K as doscrlbod fer 
SWMU 33-002(a). Tho sump has bcon posted Iorsubsurfaco trltlum contamlnatlon In accordctnco 

wlth tho LANL RADCON manual (LANL 1994,1235). 

4.3 SWMU 33-002(~) Sump TA-33.133 

SWMU33=002(c) IssumpTA=33-133atMDA K. It Isdiscussodin tho RFI workplanforOU 1122 

In Subsections 3.2.2~~ 4.1.4, and 4.2.4 (LANL 1992,0784), 8ccauso of quostlons concornlng 

1993 sompllng locatlons, the SWMU Is proposed for Phaso II sampling. 

Tho sump, constructod In 1955, was originally connectcd to four sinks and four floor drnlns in 
tho north part of TA-33-66. Tho sump Is an unllnod soopngo plt ollogodly 6 It In Ulomotor and 
8-ft dcop. It might bcttor ba callcd il dry woll, Thc sump originally had a 3-In. concroto cover 

ovorlaid by 1 in. of soil. Tho covor was dostroycd during Wcston sampling In 1989; pieces of 
broken concroto are strcwn about the slto, Sump TA.33-133 was disconnbctod In 1959 and the 
drain Ilnc from tho bulldlng oxtondod npproxlmatoly 90 f t  post tho sump to cronto tho 
noncontact coollng wntor outfall, SWMU 33=002(d). Archival ovldonco lndlcotos that tho sump 

TA-33-133 moy havo rocclvcd trltlum and small quonfltlos of solvcnts such os trlchloroothono, 

mothanol, cthanol, acotone, and propanol. It 110s bcon lnoctlvo slnco 1959. 

The area is lcvol and hlghly disturbed wlth n growth 01 chamiso and weeds. A fcw junlpor troos 
aro noorby. ThQ sump is ovcrlold by pllcs of din mlxod wlth brokcn tuff. On t ho  surfaco, t h 8  sol! 
is fino sand intormlxod wlth silt and cloy, wl!h abundant tutf gravol, and llttlo organic material, 
At 2.5 11, thQ soil is a line sand and clay, mlxod wlth pulvcrlzod tuff  prcsumod to bo bodrock. 

43.1 Prcvlous lnvcstfgations 

Woston pcrsonnol colloctod two surfnco camplos at sump TA-33.133 in 1969, Somplos wom 

analytod tor inorganics, rtldlonuclldos, VOCs, SVOCs, postlcldos, and PCBs, Tritium was 
detoetod at 90 and 890 pCl/g. Troco lovols of SVOCs woro dotocmd. 

4.3,2 Field lnvcstigation 

Tho RFI work plan spoclfled fluid and sludgo snmplos bo colloctod from tho sump, Tho plan also 
dlroctod that a boroholo bo drlllod noxt to tho sump. Throo subsurfaco sarnplos (plus a 
dupllcato) wore takcn to dOtorminQ I f  posslblo coniilrnlnation was migrating from tho sump to 

tho cnvlronmont, During tho ER sampllng campalgn in 1993, tho fluld and sludge samplos wore 

ScpCcmbcr29, 7995 RFI Rcport l o t  MDA K, PRSS 33=002(n,b,c,d,c) 45 





M I  Report 

Plutonium-238 AAAf 938 0,013 0,Ol 0,0074 27 30 - 
AAA3901 0,328 0,Of 0.0074 27 48 

Plutonium-239 A A A l 9 3 7  0.1 82 0.025 0,058 24 6.6 
AAA3 90 1 0.342 0,025 0,058 24 48 

-- 

Tritium A A A l 9 3 9  52.5 nono 23.2 I 810 30 ,* 

~ 
~ 

not colloctod bocnuso thoso compononts woro not prosont In tho sump. Drllllng odjncant to tho 
sump cncounrorod tho soilltuff lntorfaco at 30 In, Bocause of tho shallow dopth of tho borohole, 

only P surfaco sample and a sail/tuff lntarfocc samplo (plus dupllcato) wore colloctdd. A third 
samplo was takon at augar rofusnl nt a dopth of 4 It. All samplos woro analyrod for urnnlum, 
trltlurn, plutonium, gamma omittors, Inorgnnlcs, nnd SVOCs, Tho two subsurfnco samplos woro 
antllyzad for VOCs, 

4.3.2.1 Rcsults of Fiold Surveys 

Al l  sampling points woro survoyod. No othor fiold survoys Word assoclatod with 

SWMU 33-002(c). Tho sump was loccltod by rcpoatod drllllng wlth a hand sugor. 

4.3.2.2 Rcsutts of Flcld Scrcenlng 

No rndlatlon was datoctod durlng routlno fiold scroonlng of sampllng locations at 

SWMU 33-002(C). 

4.3.3 Scrccnlng Assessment 

4.3.3.1 Compnrison to Background/SALs 

Tritium was found in thQ 1989 Waston oomplcs et 90 and 890 pCi/g. n t h o  1993 ER snmplos, 
no moosuromonts war0 rocordod abovo SAL. Anolytos found abovo LA Land TA-33 buckground 

UfLs aro Ilstcd in Tnblo 4-12. Of t ho  465 organlc compounds for which anolysos woro 

potlormod, only tho solvont 2-hoxanono was dotccfod In troco amounts (0,059 mglkg) In 
strmplo AAA1939, No othor organics woro dotoclod, Sclmpllng points Pro shown In Fig. 4-10. 

TABLE 4-12 

RADIONUCLIDE ANALYTES FOUND AT s w u  33=002(~) WITH VALUES GREATER THAN 
LANL OR TA-33 BACKGROUND UT& 

UTL Uppor toloranco limit. 
SAL - Scroonlng ncllon lovol, 
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4.3.3.2 Data Interpretation 

Traco lovols of plutonium found in tho sump may lndlcato post contnrnlnatlon. For trltlum, 

comparison of tho Weston 1989 surface tritlum activity In sol1 molsturo (15 000 nnd 

3 000 pCl/rnl) wlth tho EA 1993 surface samplo (69 pCl/ml In soil rnoisturo) indicates 8 rnlnlmum 

natural dilution of surface tritlum by a factor of npproximatoly 45 over a perlod of 4 p a r s .  

4.3.3.3 Rlsk Assessment 

No rlsk assossmont was porformod spcclflcally for SWMU 33=002(c). Trltlum rosults from 

SWMU 33-002(c) samples wore considered in tho MOA K risk nsscssment in Subsoctlon 
4.1.3.3 of thls report. 

4.3.3.4 Ecotoxlcologkal Screenfng Assessment 

Ecotoxicological assessment o! MDA K is dlscussod in Subsoctlon 4.1.3.4 of this roport. 

4.3.4 Conclusion and Recornmendatlon 

FIeld notes and intcrvicws wlth sampling porsonnil indlcelo that sample AAA3901 was taken 

at tho point of rofusal of tho hand augor at 4 f t ,  Archival lnlormatlon Indicates that the sump is 
8 f t  dcop, Becauso of those uncortcdntlos, a Phaso I I  sampling plan Is proposod In 

Appendix B of thls RFI roport, Surface trltlum Is addrossod undor the rlsk assessment 

dlscussod for SWMU 33-002(0). Tho low lovcls of subsurfnco tritium will be constrainctd in 

placc undor thb SUbsUrfaCQ sconaria for MDA K as doscrlbod for SWMU 33-002(a), 

4.4 SWMU 33402(d) Noncontact Cooting Water Outfall 

SWMU 33-002Id) is National Pollutant Dlschargo Ellmlnatlon Systom (NPDES) pcrrnlttod 

outfall €PA 0441147. It Is dlscussod In t h o  RFI Work Plan for OU 1122 In Subsoctlons 3.2,2.1, 

4.1.4, and 4.2.3.1 (LANL 1992, 0784), Tritium dotoctod 81 t h ~  outfall was considorod In the 

ovorall MDA K rlsk assossmont. Tho SWMU Is proposod for NFA bnsod on sampllng data 

colloctod in May and June 1993. Throe additionel surfoco somptos wore colloctod in Docomber 
1994. 

SWMU 33-002(6) was the outfall for noneontact cooling wator from o. hoat oxchnnger In t he  
trltium facility. Water from tho hoat oxchangor was dlractad Into one of the floor drains loading 

to sump TA-33.133, Tho outlall was croatad whon the sump was dlSCOnnQCt9d in 1959 and Its 
drain llne from TA-33-86 was oxtcndod approxlmntoly 90 f t  past tho sump, Tho outfall has not 
boon disconnoctod nor has t ho  wntor supply to TA-33-86 boon shut off, Tho outfall is schoduled 
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Sampling Summary Cor0 will bo contlnuously scroonod for radlonuclldos and scroonod for 
organlc vapors lmmodfatcly oftot oponing tho spllt spoon. VOC and trltlum samplos will bo 
takan immcdlatoly upon oponing tho cor0 barrol. Laboratory samples will be takon at: 

1) a dopth of S ft, 

2) a dopth of 8 I t  or tho flll/tuff Intorfaco, and 

3) o dopth of 15 ft. 

Any core lntorval wlthln thls dopth rango that is anomalous (two tlmos background or more) 
bosod on thc rodlological or orgnnlc scrconlng may also bo sont lor laboratory analysls, If tho 

trltlum lovol at 15 I t  is abovo SAL, basod on mobllc radiologlcal van annlysls, then stnrtlng nt 
Q dopth of 1S It, oamplo spllts at ouch fivo f t  lntarval wlll bo bont to tho mobllo rodlologlcal 
laboratory for tritium analysis, Sampling will contlnuc untll thrco consccutlvo snmplo annlysos 

oxhlblt actlvltlos bolow tho trltlum SAL basod on tho moblle rndlologlcal laboratory rosults. At 

a mlnlmum, avory thlrd lntorval (15 f t  spaelng) bctwcon 15 f t  nncl tho bottom of tho core halo 
will bo sent for flxed-laboratory analysis for trltlum. In oddltlon, tho thrco samplos In tho core 

oxhlbltlng tho highost trltlum lcvcls and tho threo dcopcst samplos will bo s m  for laboratory 
onalysls of tritium. Maximum boroholo dopth wlll bo tho mnximum dopth achlovablo wlth thQ 

hollow-stom auger drlll rlg, 

Laboratory Anslysls All laboratory analytical somplos will bo analytod for trltlum. Somplos 

from doptht loss than 15 f t  wlll bo nnalyzcd for radlonuclldos (Includlng plutonlum), VOCs, 

SVOCs, anc! Inorganics. Anomalous samples (two timcs background or more) from n dopth 

grcator than 15 I t  wlll also bo analyzod for radlonuclldes and VOCs. Quollty assurance samplos 
wlll be sclcctod at D rato conslctont wlth curront LANUER guidance, 

3.0 Furthcr lnvostlgtrtlons of SWMU 33-002(c) Sump TA-33-733 

3,l Phosc I I  Sampling Objcctlvcs 

Tho oxistlng Phaso I sampling data may not haVQ boundod t h o  vcrtlcrrl cxtont of contomlnatlon 

In SWMU 33=002(c), sump TA-33-133, Thc objoctlvcs of tho Phase I 1  sampling aro to: 

1) Dctcrmino thQ hlghost tritium concentration wlthln or bonooth tho sump, 

2) Dolcrmlno whether contaminants othcr than trltlum aro locotcd nt dopths grontor 
than four foot in tho SWMU, 
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8.3.2 Sampling and Analysts for SWMU 33*002(c) Sump TA-33.133 ' 8  

Addltlonol Phaso It sampling objoctlves and USQS of data are ldontlcal to thoso doscrlbod lor 
SWMU 33=002(b) In Socllon 2.0 ot this roport, ? 
The sampling and analysis plan for SWMU 33*002(c) Is identical to that dascrlbad for SWMU 3, 

3 33*002(b) in Soctlon 2 a! this ropon. 
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PRSs 33-002 (a,b,c,d,o), Flold Unit 3," Los Alnrnos Natlonal LoSaratory Roport LA-UR-95.3624, 

Los Alarnos, Now Moxico, (Environmental Restoration Project 1995, 1263) 
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lovols of grootor than 10 pgldL. Rosults of tho modcling offort for TA-33 rovoal that 1.66% of 

8 hypothotical population ol childran cxposad to 416.3 mg/kg of load would oxeood the 

standard voluo of 10 pg/dL, fndicating that advorso haalth cffacls from load exposure are 
unlikoly at this site. 

Tho snmo cxpoturo unit ucod for load, approximolcly 0.15 cicros cast of TA-33-39, was used 

for a preliminary risk ossossmont for the PAHs (Fig, 4-9). Risk assessment calculations for 
SWMU 33-017 am prosonted in Appendix 0 of this RFI roport. Rosults show that tho astirnolod 

carcinogenic risk to construction workors is low ot both the moan end tho 95% UCL 
concontrations: 2,fE-Otand 5,6E-07, rospoctivoly. Eslimatod rickto futuro residonts bosod on 
tho mean PAH concontration is 3.1 E-06 and whon bosod on all savcn 95% UCLs, estimatod risk 

risos to 2.1 E-05. 

4.8.3.4 Ecotoxicological Scroonlng Assossmont 

A global oeotoxicolagical astotamant is prcccntod in Subsuction 3.2.3 of this RFI roport. 

4.8.4 Conclusion and Rocommondstion 

Basad on rosultc of this protiminary risk ossosrmont for SVOCs, furlhor study will bo tokon in 
this oxpoturo unit, which includos tho tlroo cxtonding opproximnlaly 130 f t  cast of shop 
TA-33-39. Phoso I t  sampling will colloct odditional complos in tho viclnity of tho olovotod 
SVOCs to rofino loval and oxtonl of contnmination (Appondix 8). 

5.0 REVISED PHASE I SAMPLING AND ANALYSIS PLANS 

Information gathorod sinco tho RFl work plan LA=UR=92=925 was submittod in May 1992 

indicatos that six sampling plans arc inadoquatc or inapproprinto. Thcrofotc, rovisad sampling 

plans for tho PRSs listed in Tablc 5-1 aro submittod i iSoct ion 5.0. 

5.1 SWMU 33003(b) MDA-D, Enst Site 

SWMU 33=003(b) is undcrground oxparimcntol chambur TA-33-6 ot MOA 0. It is discussod In 
the RFI Work Plnn for OU 11 22, Subsactions 3,5,2.1 and 4.5.3.1 (LANL 1992,0?84). No action 

is proposod for tho chambor basad on an cisscssmont of axposuro pathways. A Phasa I I  
sampling plan 1s prcsontod for thc surfaco and subsudnco'soil componont of SWMU 33=003(b). 
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PRSa DESCRIPTION 

33403(b) MDA 0 subsurfoco 

TABLE $7 

PRSs WITH REVISED SAMPLWG PLANS 
. 

REASON FOR REVISION 

Possiblo PCBb contamination 

33-008(bI 

1 33-004(k) I Outfall from TA.33-87 1 Outfnll not located in 1994 campaign, I 

Lordfill 81 Swlnh Sit0 Now intomtion on contonts 

I C-33-001 I Trandomr at Main Si10 I P h s o  I samfins Dbn for PCBs -- 1 

Tho chombor was constructod in 7948. I t  is an 18 f t  by 1 8  I t  octagonal, vnult4iko structuro 11 

ft high, buriod with tho roof opproximatcly 30 11 bclow gradc. Acccso was through D 4 I t  by 6 

It olcvafor shaft at tho t ida ot tho chornbor. Tho olcvtllor shaft, now flllod, was opproximatcly 
46 I t  doop, Rcmalning surfoco indications of tho chnmbcr inctudo only an  8 I t  by 12 fl concroto 
pod brokan at tho oasl ond whora the short was locolcd. A G tt by 10 I t  dcprosslon romnins in 
the oroa of tho shaft. 

Tho chamber was used for initiator t cstc involving milligram quantitios of borylllum. Polonium=210 

(halMifo 138 days) WDS used as a sourcc of nlpho porticlos. Chombor TA-33-6 was uscd twlco, 
m c o  in bccombor 3948 and ngoln in April 1952. Tho second tocl dostroyod tho charnbor. 
Debris from tho lctt was ojcctcd through tho clavotor shaft ond clprood ovor tho mom. A 10- 

f t  dcop crntor forrnad around tho chamber (Blackwcll1952,02-034). The crator was lstcr fillod 
with thc ojcctod dobrisond covorcd wi:h uncontaminated soil (Blackwoll1953,02-035). In 1963 

tho dcprossion was rcfillcd (Zia Company 1963, 02-030). 

MDA 0 is locatod at East Silo. Thc mcsn is lcvol cnough so that drainago pattarns Pro not 

ovidant, Tho uroa iccovorod with woods intorsporsod wilh a low chnmisa shrubs, Thochnmbor 

TA-33.6 concroto pod lios approximatcry 50 tt north of tho East Silo Rood m a r  toptic tank 
TA-33-36 and opproxirnatcly 350 11 south of tho rim of Ancho Canyon. 

5.1.1 Provlous lnvostlgation 

Existing surfaco data for SWMU 33=003(b) at Eott Sito inctudos 1 G  surfaco soil samplos 
collcctod by LANL's Environmontal Survcillanco Program In 1977. Tho survoillanco samplos 

wcrc analyzed for tritium, uronium, and ccsium-137; all rcsutta wcro within bockground rangos. 

Thcso dnto or0 summorizcd in tho RFI VJork Plan for OU 1122 (LANL 1992, 0784). 
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In 1989 Woston poreonnol conductad sompltng nt throo boroholas at TA.33-6. Nino subsurface , 

samples woro colloctod, Sovon woro snalyzod for uranium, six for inorgonlcs, and sovm for 
HE, Throo mmptos wore anolyzod for VOCs, Rowlts nro discussod in Subsection 5.1 3 .1 of 
this RFI roport. Woston boroholo logs lndicoto tho following subsurface motorlt3ls wore 

oncountorod: 

* LAN33-0023: This boroholo was drillod into tho olovator shoil to a total 
dopth ot 47 ft. Motrix consistod of fill motorial with gravol, sand, and tuff 

fragmonts. Wood was encountorod botwoon 8 and 23 ft. Grnvcl porsisted 

to 28 f t .  R& wira, mota1 clips, and chain frogmonts wore oncountorod at 

43 ft. Throo somplos ware tokon from tho shaft, 

LAN33-0024: This boroholo wns drillod atop tho chombor lo o dopth of 29 

f t ,  Matrix consiotod of tufl f i l l .  Tho ourtoco sampfo had numarous small, 
glosofrogmants, At 18 f t ,  tho drill ancountorcd a void, Bolow tho void, sand 

and gravol wcro lntormixod with tuff material. Tho concreto roof of tho 
chambcr was oncountorcd at 29 ft. Two somplas were tnkon from the 
boroholo. 

LAN33-0025: This boraholc was drillcd ndjoccnt to tho chombor to a dopth 
of 58 11. Tho matrix contlatcd of fill rnototiol (tnnd nnd grovof) mixod with 
tuff. Tho uppor 1,5 I t  consistod of nolivc soil. Four snmplos woro tokon from 
tho boroholo. 

5.1.2 Flold lnvostigatlon 

In 1994 LANL ER Projcct sampling at Eost Site includod fivo surioco oamploo tnkon north of 
tho chombor. Addif ional rurfaco somplas wcro tnkon in tho drain iicld of SWMU 33=004(c). All 
scimplos woru onalyzod for inorganlcs, gnmmo amittars, nnd HE. 

In 1994 on archival soarch wasconductod to dotormino tho probablocontontsof tho chambers, 

with omphasis on tho composition of tho noutron countoro, Thc march rovoalod tho following: 

stool, coppar, and aluminum woro prosant in kilogram omountc; load from soldor was probably 

prosant in gram amounts.. Capacitors used in tho chsmbcr may htrva containod loss than 5 Ib 
total of PCBs. No shielding motorial (load, cadmium, paraffin) was ueod, nor woro scintillation 
fluids or uronium (Morgan 1994, 02-088). Boryllium was prcoont in milligram amounts. 
Polonium-21 0 (half-life 138 days) has docoyod to undotoctnblc lovols, 
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5.1.2.1 Resuks of Field Surveys 

All mmpling points war0 survoyod, No othur field turvoys woro ossoclated with SWMU 33- 

003(b). 

5.132 Rasutts of Flold Scmnlng 

No radiation was dotoctod during routine fiold scrooning of sampling locations at SWMU 

33=003(b), 

5.1.3 ScreonIng Assossmont 

5.1.3.1 Comparison to BackgroundEALs 

Chambor Annlytoo nbovo background UTLs wore dotactod only in Woslon somplos from 

tho LAN334023 boroholo drillod into tho. olcvoior shntt. No analytos woro dotoclod nbove 

bockground UTls In Wcston borcholcs LAN3390024 nnd LAN33-0025. Rosults from borcholo 
LAN33.0023 oro prorontod in Toblo 5.2, Woston rcsults hnvo not rccoivad LANL ER OUQC 

data validat ion and nra prcscntod for information purposas only, 

TABLE 5.2 

ANALYTES DETECTED ABOVE L A N t  AND TA.33 BACKGROUND UftS IN THE TA.33-6 
ELEVATOR SHAff  

ANALYTE SAMPLE ID 

Cadmium 133.0023-2 

33.00234 

Motcury 

Lond 133-0023-2 
1 

Zinc 33.0023.2 
133-0023-3 

43-47 Fill 4,9 

38.43 Fill 2, l  
~ 

43.47 I Fill ~ I 1.1 

38-43 RII 8 52 

43-47 Fill G 52 

0.7 I NA 1 24 
39 39 I 400 

101 I 02.3 I 24 000 I 
101 I 62.3 I 24 000 1 

Surfaco Aroa In 1994 LANL ER parsonnol conductod surfaco sampling in tho vicinity of tha 
chmbot .  Analysoo for gnmmo cmittors ond inorganics did not dctoct concontrntions obovo 

LANL and TA.33 background UTLs, with tho oxccption of D possibly onomcllous rnorcuty 
concontration of 0.02 mg/kg in oamplc AAASCQS, A labornlory raannlysis of silmplo AAA9608 

did not dotcct morcury. Location of Wcston ond ER sampling points is shown in Fig, 5-1. 
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5.132 Data lntorprotatlon 

Rosults of sampling and onolysis indicato ihot no Inorganics or radionuclides nro present at 

hazardous lovels in tho nron surrounding the chambot.At the time of snmpling, PCBs were not 
rocognirvd 0s a potontinl contaminant. 

5.1.3.3 Risk Assossmont 

No risk nsscssmcnt was porformod for SWMU 33=003(b), Tho following is 8 discussion of the 
pathwny from tho chombcr to recoptors, It doos not address surfoco or subsurfaca contamination. 

No rornodiotion is rocommondod lor chambar TA-33-6. Th\s chambor 1s idcntlcal lo chamber 

TA-33.4, dcsctibcd in Subsoction 4.1. The rotionnla against furlhcr oction is dotcribed in detail 
in Subsoction 4.1.3,3 of this RFI roport and is summarizod hare, 

Tho sourco of contamination at tho MOA D chombors is motoriol within tho undorground 
chnmbors nnd posslbly tho olovator shatts. Basod upon documontotion of oxporimunts 
conductod ot MOA 0, matorials that may bo prcsont in tho undarground chambors include 

stoat, coppor, aluminum, PCBs, zinc, and milligram or gram mounts of baryllium and load. Tho 
HEtrinitrotoluono and its dotonotion products may also bo prascnt. Somc oloctrical compononto 

of tho tests may hovo containod PCBs and lho charnbars may contain PCBs in amounts 

ostimotod lo bo loss than 5 Ib (Morgan 1994,O&o88). No rcsoorch data on tho fnto of PCBs 
under oxplosivo conditions similar to thoso within tho chnmbor can bo found. It is not known 

what porcontogo of tho PCBc romninod intoct and what parccntagc aro prosont ns combustion 

product I. 

ForchamborTA-33-6, SWMU 33-003(b), tho imrncdiototransporl mcchonism wan atmoophorlc 

dlsporsion. This mochanism potcntiolly brought contominants to tho rurfoco. This mochanism 

will bo invostigntcd in accordance wilh tho sampling plan proscntcd in Subsoction 5 , l S  of this 
RFI roporl. Tho only curront trontpoi i  modium for any contgminants thbt romoinod in tho 

chambar aftar dotonation would bo through soil sifting through cracks in tho chnmbor or 
through tho motorial usod to backfill tho olavstor shaft. Migration is unllkoly bocousa :hoso 
contominants o m  most likoly to bind to tho subturfoco f i l l  matorinl, tho tuff walls of tho shalt, 

and tho concroto walls of tho chombor, Any rcmnining PCBs, ospoclally tho mor0 hoovily 
chlorinntod PCBs, will bind to organic motorial in tho soil orto tuff rubblo tho! may havo ontorod 
tho chnmbor. 
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Tho potontlol !or futuro migration of PCBs ond othar contaminants from tho chambor is 
nogligiblo bocnuso of tho minimum potontiat for migrotion discussod in tho procoding paragraph 
and tho inoccossibitity of contamlnotod motorial in tho chomborto potontfnl rocoptora. Bacausa 
tho floor of tho chambor is opproximatoly 50 ft boiow grade, contaminants are not accocslble 
to  LANL workors or visitors. A potontlol future construction sconarlo is unlikely 10 oxpose 

workors to  chambor contamintllion bacnuse a typicnl oxcnvotion would not occur at dopths 
greater than 12 ft, tho overogo dopth of a bosomont. A rosidon!ial sconarlo would not oxpose 

homoownors to contominotion, For thoso reasons no romedlntion is rocommandod for the 

chamber. 

Tho risk lo  groundwator Is considorcd nogligiblo. MOA D is locatod 660 f t  above the noorest 

spring on t h o  floor of Ancho Canyon. No springs h o w  boon locotod on tho old0 of tho cnnyon. 

No driving forco oxists in rho chombcrs to forco contnminonts through cracks in both tuff and 
basnlt lnyors to groundwntor. 

5.1.4 Concluslon and Recommondatlon 

Baaod on tho orgumont in Subsaction 5,1.3.2 thnt no pathway axirts for contamination to roach 
a rcccptor, no furlhar invostigntion of chambor TA-334 will bo carriod out, Howovor, sampling 

protcribod by tho RFI work plan was not sulficiont to charnctorizo rnntorial bulldozod into tho 

crator croatod by tho 1952 tost, nor wcro PCBs consldorod a potontial contaminant. Thcroforo, 

odditionrrl P h m o  I surfaco and tubcurfaco sampling arc propocod for SWMU 33=003(b), 

5.1.5 Phaso I Rovisod Sampling and Analysis Plan 

5.1.5.1 Phaso 1 Sompllng Objoctlvos 

Existing surfaco data for SWMU 33=003(b) nt Ens! Silo includos IG sudtlco soil snmplos 
colloctod by LANL's Environmontol Survoillanco program, and 9 tamplac colloctod from 3 
borohoios for tho 1989 Woston invostigation. Tho survcilinnco somplos wora analyzed for 

tritium, uranium, and ccsium-137, ond 0 1 1  rosults woro within background rangos. Tho Woston 
boroholc snmplos were onnlyzcd for inorgnnics, HE, and rodionuclidos. Rosults war0 below 

dctoction iimlls or bockground UTLt. Surfoco sampling in 7394 did not dotoct inorganlco obovo 
background UTLG. 
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Concorns that aro inndoquntoly oddrossod by tho oxlstlng data am: 

Provious surface data aro primnrily from locotions wilhin approxlmololy 50 

ft of TA-33-6. H o w o w ,  following doslruction of the chamber by n largo 

axporirnont that ajoctod debtisfromtho shaft, dobrlo and soil wero bulldozod 

bock into tho crater. It is possiblothnt tho a r m  samplod In 7977 oithor had 
boon scrapod off, or consistcd of uncontnminntod soil usod to covor tho 
bulldozod moloriol, whilo contaminants obova background and possibly 

avon abovo lovcls of concorn moy rornain a1 grootor distnnccs from tho 
alavntor shalt, 

Tho Waston SUWQY providod two somplos from the roffllod volumo of the 
crator; that is, Ihc dobris and molcrial for which above background ficld 

radioactivily mcosurcmcnts wcro roportod in 1953. 

Phoso t sampling ot PRS 33-003(b) is intcndod to address thoso concorns, to provido data for 

riskasccssmont, ond (if appropriate) to provldc informotion on tho mobility of buriod contaminants 

(Fig 5-2). 

Surraco samplos A 100 fl by 100 f t  grid-strnlifiod random sampling 

schcmo will provido 9 surfaco samples out to a distonco of 150 to 200 11 

from tho olcvotor shaft, Ona somplo will ba tnkcn from ooch squoro, with 
Iho samplo location randomly soloctod within oach squara. Sampling will 
bo conductcd north at thc East Sltc rood and will avoid other SWMUs whon 
poss i b Io. 

Subsurface somplos Two holco drittcd noor the shaft will provido SIX 
somptot from dopths of 2 fl to a minimum of 15 f i  wlthin tho bulldozod 
dcbrio. 

All 15 samples will bo licld scrooncd for PCBs using tho PCB D TECHm kit. PCB-scrocnod 
samplos oxccodlng 1 mglkg will bo subrnlttod lor fixod loboratory anolysls. Subsutifoco 
samplos will also bo onnlyzcd for inorgnnlcs. R~sults of inorganic analysos from tho ER 1994 

surfaco sampling points oro ndcqualo to addross surfaco inorganic concorns, Toxicity 
charactaristic loaching proccduro (TCLP) onolyaos will bo pcrformod on subsurfaco sclmplos , 

i f  t ho  total inorganics rosults (in rnglkg) cxccod rwcnty limos tho TCLP limit (in mglL).TCLP 
onnlysos will dctormino i f  buriod constituents aro loachoblo. 

78 RFI Rcporr lor  TA-33 





RFI Report 

5.1.52 Sarnpllng and Analysls 

Phase L sampllng wlll focus on dotarmining tho proscnca of inorganlcs and PCBs at SWMU 

33=003(b), All somplos wil l bo fiold scroanod for rcidioactivity to identify gross concentrations 

of contominants, Appropriato honlth and safety procautions will bo undarfakon according to the 
clto-specific hoalth and snfoty plan. 

Sa m p I I n g Toc h n Iq uos Surfaco soil samplos wil l bo colloctod with the spade and scoop 

tochniquo (UNL-ER-SOP-06.09) to o dopth of 6 in, Subsurfaco somplos will be collected with 

a hollow-ctom ougor dr i l l  r ig outfittod with a continuous 53mplO collection syrlom 
(LANL-ER=SOP-04.01) and will be advancod to D dapth o! 15 ft. Tho 15 It  depth Isdestgnod to 
onsuro dotoctian of contamination bolow lhc cloan fill ondlor scropod surface horizon. 

Tho SWMU includos two tcrgot aroas 

Elovator shatt Nino surface soil rarnples (0 lo 6 in.) wlll be cotloclod. 
Tho 9 grid=ttratifiod random samplas takon from a 100 ft by 100 ft grid will 
rosult in sampling to a distnnco 01 opproximntoly 150 10 200 ft lrom tho 

shaft (Fig, 5-2). Thoso random romplos wi l l  bo fh ld  scroonod for PCBs. 

8oraholo samples Two hollow=storn ougor boroholos odjacont to the 

shaft will bo driltod to a nominal dopth of 15 ft. I f  soil texturo or color 

indicotcs tho1 the boroholos oro not bolow tho bottom of tho formor 

doprossion, tho borcholos will bo advnnccd below 15 f l  until that intarfnco 

is ronchod. Thoso boroholos will bo locotod within 8 It  of tho shaft and will 

provido 3 analytical samplos mch. Anolyticol samplos wil l be colloctod 
bolow tho covor fill layor and abovo t h o  bottom of tho formor doprossion. 

Soloction of analytical sarnplo inlorvals will bo basod upon observed 

changos in soil color and toxturo. knolyticol snmplos will bo 8 minimum 
dopth inlorval of G in. oach, Soa Fig. 5-2 for plonnad samplo locntlons. 

Laboratory Anatysk Subsurface anolytical samplas will bo fioid screonad by X-ray 

fluoroscanco (XRF) or lasorhduccd brookdown spcctroscopy (LIB$) for inorganlcs. All 

snmplos for which tho inorganic concontration oxcaods 20 timos tho TCLP limits will be 
subrnittod to tho laboratory forTCLP anoiysos. Any somplo moosuring 1 mglkg PCBs or obovo 
by ficld scrccning will bo subrnittod for fixcd-laboratory analysis. 
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AITACHMENT 4 PHASE I and INTERtM ACTION REPORTS FOR PRS 33-006(e) 

Reference: Envlronmontnl Rostorntlon Projoct, Decombor 1995 "RFI Report for  Potonttal 

Roloase Sltos 33-004(b), 33=004(c), 33=004(j), 33*004(m), 33-006(a), 33-006(b), 33=007(a), 

33-011 (c), 33-034, Flold Unit 3," Los Alamos National Laboratory R ~ p o r t  LA-UR-95-4439, Los 

Alomos, Ncw MQX~CO. (Envlronmcntaf Rcstoratlon ProJect 1995, 1288) 

33=007(b), 33-01O(a), 33-010(b), 33-01 O(C), 33-010(6), 33=010(g), 33-010(h), 33-01 1 (b), 

Aefcrenco: Envlronmontol Rcstoratlon Projoct, March, 1997, Interim Action Roport for Potentlal 

R Q ~ O ~ S O  Slte 33-00G(a), LA-UR-97441 (Environmental Restoratfan Project 199?, 02-122). 
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5.4.7.2 Risk Assessment 

No rlsk assessment was perlormod for this PRS, 

5.4.8 Ecologlcal Assessment 

5.4.8.1 Ecotoxlcologlcal Screenlng Assessment 

This PRS will bo lncludod in EEUs dofinod for both ocologlcal scroonlng and ocologlcal rlsk 
ilssossmonts. A slto lnspoction of this PRS lndlcatos that It will bo odaquotoly addrossod fn the 
EEUs, 

54.8.2 Ecological Rfsk Assessment 

No ocologlcal rlsk assossmont has boon porformod forlhls PRS. An ocologlcal rlskassossmont 

will be ovaluatod whon an approach Is approvod by rogulators. 

5,4.9 Extent of Contominatlon 

Contamlnatlon was conllnod to tho soptic tank at this PRS. Blosccl sampling was porformod In 
tho dtoln flold to support a scroonlng docition. No nttornpt was mado to dotormlno tho oxtont 
of contamlnatlon at t h k  PRS. 

5.4.7 0 Concluslon end Recommondatfon 

Bosod on NFA Crltorlon 4, D Class I l l  permit modlilcotlon is roquostsd to romovb 

PRS 33-004(m) from tho HSWA Modulo of L A N ' s  RCRA oporatlng pormlt. 

Sampling was porformod at locotions most llkoly to bo contamlnated. 

No chcmlcals woro deloctod at hazardous IOVO~S, Tho oxpoctod solvont 

contamlnatlon at PRS 33-004(m) was dotocted at low lovals only in tho 
soptlc tnnk. No chomlcals wbro dotoctod In tho draln flold. 

Tho systdm Is actlvo. 

5.5 PRS 33=006(a) South Slte Shot Pad 

PRS 33=006(n) Is tho shot pad at South Sit0 whore implosion studios wore conductod, Urnnlum 

and copper aro wldosproad In solls, but a rlsk assessment lndicatos tha t  no unoccoptable rlsk 

is prosont (Soctlon 5.57.2 of this RFI roport). All surface uranlum analyses at South Slto ware 

includcd In tho rlsk assossmont rogardloss of tho PRS to which It was orlglnally asslgnod. 
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Bocouso of widosproad shrapnel dlstrlbutlon Gnd documontod ovldsnco that approximately 
30% of shrapnel may be contaminated wlth radlouctlvo motorial, tho PRS may be conslderod 

for VCA. HE analysos at South Slta woro compromised by mlssod holdlng tlmos. Bocauso 

PRS 33-006(0) covers at1 of South Site, all surface HE analyscs collcctod under Phase I 
sampllng plans tor othor PRSs at South She have boon roasslgned to PRS 33=006(a), Limited 

rcsampllng for HE Is proposod In a Phaso I I  sampllng plan. 

5.5.1 History 

Tho South She shot pad Is discussed In tho RFI Work Plan lo r  OU 1122, Subsoctlons 3.4.2,4 

and 4.4.3.3. PRS 33-006(0) was lnltlolly dcscrlbod as a shot pad at South Slto. Because 

shrapnol from detonations Is wldesproad, the oxtant of tho PRS has boon rodoflned to cover 
an a r m  wlth radlus of approximately 1.1 mlle. 

Tho buildings at South Slto woro complotod and tostlng began In Juno 1950. Tho X-unlt vault 

contained cloctronlc control oqulpmont used Io dotonote lmploslon t ~ s t  apporatus. Uronlum 

cholls holdlng tho Initlators wore usod In lmploslon tests involving lrom 275 to 5 000 Ib of HE, 
Tho apparatus and noutron dotoctars wcro put Into largo coppor cholls for oloctrlcal shielding, 
thon tho ontlro assomblago was covorod by a woodon shack prlor to dotonatlon (Hoard 1390, 

02=022), Tho detonations sproad dobrls, shrapnol, and wood fragments ovor the entlro South 

Sit0 vnllcy and beyond. After tho implosion test program was transforrod to othor LANL groups 
in 1955 or 1956, implosion tests wore dlscontlnuod at TA-33. Tho shot pad has boon lnactlvo 

since that time. 

Potential contaminants wora listod as uranium and fnorganlco, 

5.5.2 Doscrlptlon 

South Sit0 110s In a small valley about 600 t t  In dlamotor. Tho ontlro a r m  drains to Chaquehul 
Conyon through o short arroyo. Tho shot pad atop TA-33-26 Is lOCQtQd..h tho mlddlo of thls 

valloy, Much of tho vnlloy was scrapod to bedrock durlng slte constructlon, The pad ltsolf Is 

located directly abovo X-unlt vault TA-33-26 and is approxlmatoly 40 f t  In dlamotor, Tho pad 

Is covored wlth sand a foot or more doop. Runoff from tho pad ontors tho main drainage arroyo 

serving tho whole of South Slto. Soils are thin and bedrock outcrops provalont In undlsturbod 

areas. Chamlsa covers largo arons of the slto. 

lmploslon shots sproad shrapnol ovar a wid0 area at TA.33 and Into Bandollor Notlonal 

Monumont, For that roason, tho boundarlos of PRS 33=006(a) have boon oxpandod to covor n 
rodlus 1.1 mllcs, centorod at tho shgt pad. 
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0-0.5 Soil 
0-OS Soil 

5.5.3 Previous Investigations 

I 

19505 1 941 4 17786 
19405 19414 17786 

No previous lnvectlgatlons wcro canductod ot this PRS, 

0.05 
0-0.5 
0-0.5 

55.4 Field lnvestlgrrtion 

Sol1 19405 1 941 4 1778G 
Soil 19405 19414 17786 
sol1 19405 19414 17706 

Sampllng at PRS 33-006(a) was designed to detcrmlno meon contamlnotion and contaminant 

dlstrlbution by omploying random sampling ovor a wldo area. The work plan speclllod 38 
surfoco samplos colloctod 81 random locations around the shot pad and 11 scmplos from the 

dralnago. Forty-six somplos woro takon ovora wldo n r w  at South Slto (Tablo 5.5.4-1) (Flgure 
5.5,4-1). Eloven samplos were taken In the main dralnogb (Tnble 5.5.4.2) (Flgure 5.4.4.2). All 
samples wero annlytod for incrgnnics, uranium, gamma omitters, and HE. 

04.5 
0.0.5 

Becauso PRS 33-006(0) covers tho ontlre dovelopod aroa at South Slto, rasults of sampllng 

arid analysis ottrlbutod to other PRSs are used In SUbSQquOnt assOsSrnont of contaminant 

distribution, In addition to tho somplos llstod In Toblos 5,5.4=1 and 5,5,4-2, surlaco samples 

from noarby PRSs wore evaluatod for posslblo contamination from the  PRS 33-006(a) 

lmploslon tests, Theso includod oight s u r f ~ c a  samplos from tho towor aroo of PRS 33-007(b), 

lour samples from tho burn nroa PRS 33.014, and  four samplos from disposal area 
PRS 33-01 O ( C ) .  

Soil 19405 19414 1786 

Soil 19405 19414 17786 

TABLE5.5,4-1 

SUMMARY OF SURFACE SAMPLES TAKEN FOR PRS 33=006(a) 

0-0,5 
0-0.5 

I LOCATIONID I SAMPLEID 

Soil 19405 19414 1 7 8 6  
Soil 19405 19414 17786 

33-1 321 AM9769 
33-1 332 MAS770 

33-1 325 
33.7 326 

33-1 356 AAA9775 

_ _ _ ~  

~ ~ ~ 9 7 4 3 3  04.5 Sol1 19405 19414 1 7 0 6  
~ ~ ~ 3 7 8 4  0-0,5 Sell 19405 19414 17786 

I 33.1357 I AAA9776 

I 33-1464 I AAA9770 
I 33-1359 I AM9779 

33-1 322 ~ 9 7 a o  
33.1 323 A A A W ~ I  

I 33.1324 I AM9782 

DEPTH 1 MAfRlX I INORGANICS I RADIO. I HEb 1 
(ftl NUCLIDES 

I 

04.5 1 sal1 I 19405 I 19414 I 1 n0G 
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LOCATION ID 

TABLE 5.5.4-1 (CONTINUED) 

SUMMARY OF SURFACE SAMPLES TAKEN FOR PRS 33=006(a) 

SAMPLE 10 DEP" MATRIX INORGANICS MADO HE0 
Iltl NUCLIDES 

33.1327 I AM9705 I 04.5 
33-1328 I A A A ~ ~ ~ E  I 6-0.5 

Soil I 19403 I 10360 17701 
Sol1 I 19403 ! 19366 17791 

33.1 350 09.5 Soil 1 19203 19471 17831 
33.1 351 AA49011 0-0.5 Soil 19283 19471 17831 
33-1 352 Ah4981 2 0.0.5 Soil 19283 19471 77837 
33-1 353 AAA9813 0-0.5 Soil 19283 19471 17037 
33.1 473 AM9891 o=os Soil 19403 19360 1 n91 

HE - Hlph OXP~OS~VOS.  
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TABLE 5.5.4-2 
' 

SUMMARY OF DRAINAGE SAMPLES TAKEN FOR PRS 33-006(a) 
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Fig. 5.5.4-1. South She: PRS 33=006(a), shot pad, Uranium and copper locations not Indicated, 
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Fig, 5.5.4-2. South She: PRS 33=006(a), drainage. 

RFI Report tor TA.33 63 Dccembertl, f995 





. .. . 

RFI Report 

5.5.5 Background Comparlson 

Uranium and coppor wore dotected In most PRS 33-006(a) samplos. Rosults for both these 

chemlcals arc lncludad In the discussion of sltowldo dlstrlbullon of uranium and copper 

prosontod In Sectlon 5.5.9 of thls RFI report, All other inorganic concontratlonc wero below 
SALS In both random surfaco samples and drainage samples. Tablo 5.5,S-1 llsts Inorganlcs,,. 

excopt copper, dotectod 050vo LANL UTLs in tho random surface samples, Tablo 5.5.52 llsts 
inorganics, oxcopt coppor, detoctod abova LANL UTLs In the Cralnoge samples, 

TAB LE 5.5.5-1 

lNORGANlCS* WITH CONCENTRATIONS GREATER THAN BACKGROUND UPPER 
7OLERANCE LIMIT FOR PRS 33-006(a) SURFACE SAMPLES 

1 AAA9799 I 09.5 I 12.5 I < O S 4  1 22 I 87.8 I 
&A49800 09.5 14,s <O-52 9 7  86,8 
M A 9 0 0 7  04.5 542 

* Coppar resulls am llstod In Soctlon 5.5.9, 
0 U t L  m Uppor tolernnco Ilmlt 
0 N/A Not n p p l l ~ ~ ~ b l ~ .  

NA Not nnnlyzed. 
ND - Not uoloctea. 

I SAL .I Scroonlnp action level, 
0 R Roannlpod, 

Ccsiurn-137 was dotoctod abovo LANL UTL in w o n  snmplos; lovols ore abovo TA-33 

background UTL only In two of thoso samples, fablb 5 , 5 5 3  llsts coslum-137 detoctod obovo 

LANL UTLs In the random surface samples. 
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AM9745 I 0 4 5  

AAAS74B 1 04.5 

TABLE 5.5.52 

31.5 <0,75 1160 
S,? 0.8 43,l 

lNORGANICSa WITH CONCENTRATIONS GREATER THAN BACKGROUND UTLs FOR 
PAS 33-006(a) 

Coppof ronulb aro llalod In aoctlon 5,5,8 
b UTL = Uppor lolorerrco Ilmlt 
a NIA L Not applicable. 
CJ NA I Not analyzed. 

SAL I SeroonlnQ actlon IovoI. 

TABLE 5.553 

RADIONUCLIDES8 WITH CONCENTRATIONS GREATER THAN BACKGROUND 
CONCENTRATIONS FOR PRS 33-006(e) DRAINAGE SAMPLES 

I TA-33UTL I WA I 2.068 I 
I SALd 1 r-u* I 5.1 

I MA9796 I 045 I 1.612 I 
I MA9802 1 09.5 I 2.979 I 
I AA49803 I 04.5 I 2.078 I 
I A449807 I O=OS I 1.505 I 
I MA9811 1 0-OS I 1.506 I 

Ufanlum ronults am llslod In soctlon 5.5& 
b UTL - Uppor toloranco Ilmlt, 

A n Rannblpoe. 

N/A m Not npplleRbl0, 
SAL I Scroonlng nnlon Iovel. 
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5.5.6 Evaluation of Organics 

About 80% of tho dnta usod lo ossoss the b e l  and oxtent of HE contamination in nreas 

affocted by tho South Slte shot pad, PRS 33=006(a), w m  rQjeeted durlng data validation. 
Those data Include samplos llstod In Tablos 5.5.44 and 5,5,4-2, and data from surfaco 
samplos tnkan for PRSs 33-007(b), 33-010(g), and 33.014, all of which ara wlthln boundary of. 
PRS 33=006(a) (Flg, 5.04).  Low lovols of HE for half a dozen somplos wore roportod with 

qunlHlors duo to mlssod holdlng times. The detallad rovlew of tho HPLC scans doscrlbed In 
Soctlon 4.2.2 Increosod tho number of sornplos In this group In which low lovols at HE could 
bo Idontlflod. Orlglnol OStlm8tOd rosults are llstod In Table 5.5.6-1. 

Data aro sufficiently comploto to dotormino that whllo thoro Pro troco amounts of oxploslves In 
surfaco samplos at South Slto, thoy are not ot lovols of concern. Tablo 5.5.6-1 llsts all surl8co 

HE rosults (as roponod) dotoctod at South Slto, lncludlng both rosults that wcro originally 
roported and thoso that woro added as a result of roevaluotlon of the raw data, doscrlbed In 
Soctlon 4.2. Tho Ilrst quollflor is that provldod durlng t ho  toovoluotlon; t he  socond Is that 
oppllod by tho data valldotors to thQ orlglnal result, which In many casos was roponod as bolow 

th0 CRQL. 

In gonoral, HE results In thoso snmplos aro bolow lovols of eoncorn, oven If  tho estimated 
rcwlts are multlpllod by a factor of 5 to 10 to camponsoto for rnlsscd holdlng times. A fow RDX 

data points would be above the SAL of 4 If tho rosults were multlplled by 5 to 10, On0 

quostionabls RDX rosult is above SAL. Howovor, o llmltod rosampllng campaign Is proposed 
In Soctlon 55.1  1 to confirm thls assossmont. 

TAB LE 5.5.6-1 

HIGH EXPLOSIVES DETECTED IN SOUTH SITE SURFACE SAMPLES 
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TABLE 5.5.6-1 (CONTIWUED) 

HIGH EXPLOSIVES DETECTED IN SOUTH SITE SURFACE SAMPLES 7 
e 

' HE I High ~ ~ p l o ~ l v o h  

a R L RoJocted. 
J+ Eetlmalod qunnllty, blnGod high basod on surrognlo rocovory, 

a J I Eatlmnted quanlfty. 
J- - Esllmoiod quantity, blnsod low basod on ourrognlo rocovory, 

I UJ I Not doloclod, quenlltatlvo limit roporlod in oetlmnlod, 
0 J2 I Cstlmtod from conflmllon column dam, 

5.5.7 Humon Health Assessment 

5.5.7.1 Scrccnlng Assessment 

Urenlum and coppor wuro dotoctod nbovo SAL in tho sal1 snrnplos collected for this PRS, and 
will thoroforc bo carriod forward through tho scrooning assossment. Basad on Phase I random 

sampling, coppor and uranium distributions woro detormlnod tor tho a r m  surrounding tho pad, 

discussod In Soctlon 5 5 3  of this RFI ropon. 

Othor chemicals ldontlflod to be groator than LANL background UTLs wore submittad for an 

MCE for noncarclnogonlc oflocts, HE data oro usod as roportod In Table 5.5,6-1, rocognlzing 

that much of this data Is of uncortnln quality, Tho sum 01 tho maxima lor  the noncorclnogonlc 

group Is 0.40. Tho sum of t ho  maxlmn for t h o  cnrclnogonlc group Is 0,13, Thoso results aro woll 
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ANALYTE 

below r h o  torgot V ~ U O  of 1, which lndicotos a low potontlnl for advorso offacts duo to oxposuro 

to these multlple grouplngs. Thorofore, these chemicals are not ldontlflod as potentlally 

hazardous. The data from Phose I I  rosampllng for HE may requlre us to revislt thls MCE In a 
Phaso II roport. Only ono radlonuclldo (coslum-137) was detected abovo UTL, but bolow SAL; 

thoraforo, no MCE was performed for thls grouplng. Tho results 01 the MCE for thls PRS are 
surnmarizod In Table 5,5,?-t1 

I 

MAXIMUM SOIL SOIL SAie CONCENTRATION 
CONCENTRATION (mglkg) (msncs) NORMALRED TO SAL 

TABLE 5.5.7.14 

Znc 
1,3,5-frlnltrobontono 

m-Nitrotoluone 

1160 23 000 0.050 
0.17 3-3 0,052 
O S 1  650 0.001 

Lsad 

Toto I 

51.6 

0.400 

1 4 0 0 1  

2,4,6=TNT 

I Solonlum 1 4,4 I m  I 0.01 2 I 

~~ 

0,27 48 0.006 

I Silvor I 9.7 1 3 8 0  1 0.026 - 1  

p=Nltrotoiuone O S 1  650 0.001 
RDX 0.5 4 0.12 
HMX 030 3 259 0.001 

I Totrvi I 0,69 1 650 I 0.001 I 

I ROX I 0.5 I 4 1 6.125 I 

5,5.7,2 Risk Assessment 

No rlsk assossmont was porlorrnod for thls PRS becauso tho rlsk assossrnont for 
PRS 33.01 O(c) lndlcetod olovotod uranlum and copper posed no unoccoptnble risk, Thcso two 
contnmlnants aro ovolunted In dotail in Soctlon 5,11.8 ot thls RFI ropon for PRS 33-010(C), 

whlch Is In cleso proximity to this PRS, Bocauso :he uppor confldonce lovei (UCL) calculatod 

for uranium (68,4 mglkg) Is lower than :hat evaluated as tha source torm In the 33-010(e) 
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analysls (81.5 mglkg), It Is concludod that potcntlal cxposuro to urnnlum and coppor In sol1 8t . 

thls site should not rosult In odvorso noncarclnogenlc hoolth offocts or an unaccoptable 

radlatlon doso to troll usors, Soo Appondlx C of this RFI roport for rlsk cofculatlons for 
PRS 33-01 O(C). 

5.5.8 Ecological Assessment 

5.5.8.1 Ecotoxlcologlcal Screenlng Assessment 

This PRS will bo Included In EEUs dclined lor  both ecological screening and ecological rlsk 
assessments. A site Inspection of thls PRS lndlcatcs that i! will be adequatelyaddrossed in the 
EEUc. 

5.5.8.2 Ecological Risk A8SaSSment 

No ocologlcal risk assossmont has boon pcrformad for this PRS. An ocologlcal rlsk asscssment 
will be evaluated whon an approach Is approvod by regulators, 

5.5.9 Extent of ContarnlnutIon 

As expected, urnnlum and coppor aro widosprcad around tho shot pod. A total of 46 surfaco 
5011 samplos ond I 1  dralnago samples wcro collocted In PRS 33-006(a) to aswss the spatial 

distrlbutlon of contomlnants around tho shot pod, Sampling at South Site also Included olght 

surface sol1 samplos from tho tower area IPRS 3&007(b)], four surlaco samplos from the burn 

plt (PRS 33-014), and four surfaca samplos from P canyonsldo dlsposal aroct [PRS 33-010(g)], 
Becauso PRS 33=006(0) ovorlnps thoso PRSs, tho 16 addltlonal samplos from thoso PRSs can 
bo used to oxtond thQ nrou includad In thls aosossmont to thQ north, oast, and south, for a total 
of 73 samplos. Data for thosa samplos aro listed In Table 5S.9-1, Including COllOCatQd (CO) 

samplos and dupllcuto laboratory analyses of slnglo samplos. 

Total uranium results or0 avallabte for 0 1 1  73 samples, Thlrty-one, or 42%, of thoso results 

QXCoOd tho LAN1 background UTL, Those are concontrotod In the central valley, as shown in 
Flguro 5S.9-1. Tho shadod aroa In Flguro 5.5.9-1 estlmatas t ho  boundary of abovo-background 
uranium contaminrrtlon. Occoslonnl abovo-background obsorvotlons are found outsldo thls 
contour. Wlthln-background ObSQWatlOns are found lnsldo thls contour, Collocated palrs con 

differ signlflcantly (compare AAA9f72 and AAA9773 at tho south end of the dralnage, for 
oxample). Tho ovorall trond, howovor, Is well doflned by tho oxlstlng samplos, except that tho 

oxtont of contamlnotlon in tho contra1 dralnago has not bocn boundad at the  southorn Qnd. All 

samplos but tho northornmost drnlnago samplo aro nbovo background. Ten obsorvotlons 

oxcood tho uranium SAL of 29 mg/kg. 
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Coppor analysos are avolloblo for 65 of tho samplcs, Thlrty-threo, or 46%, of thoso rosults 

AAA9748) oxcocd tho SAL of 3 000 mg/kg, There Is a hlgh degree of overlap botwoen the sets 

of somplos tha t  oxcocd background for uranium and for copper, and on a logarlthmlc scale, tho 

corrolatlon botwcon the two moasuromants Is 0,67. 

QXCQQd tho bockground UTL, and SIX (Includlng the dupllcate but not tho orlginal analysis of 

e 
9 

3 

3 
n 

TABLE 5.5.9-1 

URANIUM AND COPPER IN SOUTH SITE SURFACE SOIL SAMPLES 

. 

SAMPLE ID MPE PRS LOCAVON COPPER URANIUM 
I (WW. ( m m  

LANL UTLa 
TA.33 UTL 

WAb NIA NIA 30.7 5.1 
NIA WA NIA N C c  4,1 

I A449747 Fletd ’ 33406(a) Dralnage 291 .of 6.63 (J)’ 
w 9 7 4 a  Fiold 33-006(a) Dralnage 1 38o.of 22.74 (J)’ 
~ ~ ~ 9 7 4 8  Dupllcote 33=006(a) Dralnoge 4 01 O.Oh N4 

I I I I I 

Fleld I 33-006(0) 1 Dralnaga t 494,d I 20.93 (J)‘ A449749 

I I J 

AN49760 flold 33-007(b) Oporatlonal roloase 102 1 2.45 
MA9769 ROlU 33.006(~) Operationnl rolaase 6 O S 4  
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W 9 n 3  
MA9774 
AM9775 
AAA9?76 

TABLE 5.5.9-7 (CONTINUED) 

URANIUM AND COPPER IN SOUTH SITE SURFACE SOIL SAMPLES 

~~ ~~ 

CO(AAA9772) 33-006(a) Oporotlonal raloase 11.1 3,76 
Field 33-006(0) Oporn!lonal roloasa 4.7 0.47 
Fiold 33406(a) Oporatlonal roloaso 5,7 1,02 
mold 33906(a) Oporatlonal roloass 8,s 2?4 

I SAMPLEID 1 TYPE I PRS I LOCAYON 1 COPPER I URANIUM 1 

AAA9777 Flold 33906(a) Operntlonal roleosc 5,4 1.58 

I M 9 n B  I Flold I 33.006(a) I Oswotlonal roloaso I 10.5 1 3.35 I 
wisna I Flold 33906(a) Oooratlonal roloose b.2 0.66 

A A A ~ ~ O  
AAA9701 
AAA9782 
MA9783 

Dupllcato 33-006(0) Operntlonal roloaso 6.1 1.17 
Flold 33=00G(o) Oporotlonal roloosa 4 0 , 5  4.1 Sf 

mold 33-006(0) Oporatlonal roloaso 3921 14.1 4f 

Rold 334061al ODorntlonnl rolooso 10 1.10 

AAA9703 
MA9704 
/iAA9705 

Oupllwto 33436(a) Oporat(ona1 reloose N9 1.75 
flold 33*006(a) Oporatlonal roloaso 12.7 2.34 
Rold 33406(a) Oporationnl rolooso 16.4 0,85 
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AAA9785 
AM9706 

AAA9707 

Dupllcato 33406(a) Oparntlonal rolertso 18,5 0,QO 
ncld 33*006(a) Oporatlonal rolmso 539' 825f 
nold 330006(o) Oporatlonnl roleoso 2 5obf 52.41h 

MA9780 

~ ~ ~ 9 7 8 9  

Flald 33406(a) Oporutlonnl roloaso 300' 30,Uh 
f ldd 33006(n) Oporotlonal roloaso 1320f 42af 

AA49790 
AAA9791 
AAA9792 

~ ~ .- 

CO(AAA9789) 33406(0) Opcrntlonnl rolonso 25.6 3 J 2  
Flold 33*006(a) Opcrational rolome 23 30Oh 2334' 
Fiold 33-006(0) Operational roloasa 10 lOOh 7.881 

AM9793 
FAA9794 

MA9795 

MA9796 
AAA9797 

Flold 33*006(a) Opcrotlonal roloaso 1 22.3 1,10 
flold 33*00G(n) Oporatlonnl rolonso 4091 - 35.24h 
mold 33-006(n) Oporatlonol roloaso 1 140f 90.94h 
mold 33=006(a) Opwstlonnl rclonso 3 180h 208.85h 
Flold 3300GIa) ODorotlonal rclonso I 8.7 0.45 





RFI Rcpon 

m g a o ?  Fleld 33=00G(a) Operottonal roluase 69.d 

MA9007 Dupllcate 334Q6(a) Oporatlonal roloase 76.d 

TABLE 5.5.91 (CONTINUED) 

3.93 
N4 

URANIUM AND COPPER IN SOUTH SITE SURFACE SOILSAMPLES 

A A A ~ ~ O ~  
1 I . -.- I 

Field 33406(a) Operatlonal rdoaso ! 11.5 1 27 
AAA9809 fleld 33406(a) Oparatlonal relaase 55  

UTL Upper tolerance llmlt. 
N/A = Not OppllCab10. 
NC Not c&~latod, 
SAL = Scroonlng atllon Iovol, 
J u Estlmnte qunntlty. ' Abovo backgrounc WL, 
NA m Not anelyzod. 
Abovo SAL, 

1 5,05' 

Low levols of silvor woro detoclcd m a r  t hQ shot pad and at toast 700 tt to the east 
(Flguro 5,5.4-1). This dlstrlbutlon lmpllos t h a t  sllvor was n component of the lmploslon 
oxporlmonts. Eocauso of Its h l g h  SAL (383 mg/kg) and spotty dlstrlbutlon, silvor 1 0  not 
consldorod CI potvntlal concorn (Section 5,5.7,1 of this RFI report). 
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Fig. 5,5.9-1. South Sltc: dlstrlbutlon of uranlum and copper. 
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Load was detected at locations near the shot pad, but not at lovols of eoncorn (Sactlon 5,5,7.1 

of this RFI roport), Load brlcks and plates wcro commonly usad for shioidlng agalnst 

radioactlvlty and anchorlng oxporlmontal apparatus. BQCWSQ plocos of load have boon found 

on tho surfnco at South Sito, identlflcotion of lead is specified In the shrapnel sampllng plan In 

Section 5 5 . 1  1 of this RFI report. 

5.5.1 0 Conclusion and Recommendatlon 

PRS 33*00G(a) Is rocommondod for llmltod HE Phase I I  rosampllng because HE rosults at 

South Slto woro compromlsod by mlssod holdlng tlmes. Whlto focused validation lndlcotos that 

contamlnotlon may bo low, a llmltod rosnrnpllng effort Is rocommondod to vorlly the assossmont 

that HE Is not a concorn at South Slte, The resampllng plon Is prosantad In Soctlon 5.5 , l l . I  

of this RFI repon. 

Shrapnel Is widespread at South Slte, in Chaquchul Canyon, and on nd]ocont mosa tops, 
During an InvbstiQatlon in 1989, approxlmately20% of tho shrapnel was found to be rndiotictlvoly 

contiimlnotod (8uckfand 1989,02-059), A shrapnel plckup VCA wtll bo ovaluntod nnd porformod 

If approprlato. 

5 5 1 1  Rcsnmpling and Analysts Plan for PRS 33-006(a) 

Approxlmatoly 80% of the data to nsso3s tho dlstribution of HE in a11085 affocted by tho shot 

pad [surlocc samples from PRS 33=00G(a), PRS 33-0Of(b),  PRS 33=010(g), and PRS 3390141 
were rejected by data validation. Rcviow of tho HPLC scans for thesc samples, QS doscrlbod 

in Scction 4.21 almost trlpfcd tho numbor of snmpios In whlch low lovols of HE could bo 
ldontlf~od. In gonoral, HE results in theso sampios aro below fovois of concorn, cvon whon 

adjusted t o  compcnsata for mtssod holdlng tlmes. Howcvor, o ltmltod rosnmpllng campotgn Is 
proposod to confirm this nssassniont, Elght South Slto surfnco sampling locntlona, llstod In 

Table 5.5.1 l=l I wlli bo rasamplod for HE analysis only. At six locations, tha orlginol sompllng 

suggostc the proscnco of HE, Two locations ore selected 10 conflrm nogntlvo rosults, These 

locations arc shown on Flguro 5.5.1 1-1, 
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33.07 4 

TABLE 5.5.11-1 

Bum area 33.1446 AM9759 RDX>8, sovoral hlts .1, 
analytical probloms 

SOUTH SITE HIGH EXPLOSIVES RESAMPLING LOCATfONS 

PRS 1 DESCRIPTION 1 LOCATIONID I SAMPLE I CRITERIA 
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Fig. 5.5.11-1. South Slte: PRS 33406(e), shot pad. Rcsompllng locatlons for high explosives, 
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9.2 Wastc Volumes 

Actual volumos of wasto gonoratcd during tho IA, comparod wlth tho ostlmoted wasto volumos, 
or0 shown In Tabla 5-1. Wolghts of tho wasto aro also llstod in tho tobla. 

TABLE 5.1 

ESTIMATED A N D  ACTUAL WASTE VOLUMES 

5.3 Waste Disposal 

Wastc stroams woro disposad of as follows: 

Radioactlvo wasto was storod in four 55-gal drums and ono King bag wlthln RWHAs. On 

Fobrutlry 12, 1997, tho wasto was sont to Area GI TA-54, 

Nonhnzardous/nonradlonct[vo wosta is bQlng storcd In two 55-gal drums and ono King bag 

In posted arom adlacont to t ho  RWHAs. Tho rnntcrial Is hold pandlng accumulation trom 
OthQr TA-33 tlctivltlos of a sufflclont quantity for collcction by a commorclal rocyclor, 

Hazardous and potontlnlly=rnlxod wnsto rcmaln In a satolllto nccumulatlon area at Moln 

Slto. 

Mlxod wosto may bo usod in troatablllty studios to ovaluato tochniques to soparato 

radioactlvo trom hazardous compononls. 
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'IYPE ACTION 

~ 

6.0 COST AND SCHEDULE 

ESTIMATED ACTUAL 
COSTS COSTS 

TASK 

Estimntod and actual costs aro given In Toblo 6-1, Estlmotod and actual schedulos are glvon 

in Tabla 6-2. 

Admlnls tm t Ivo 

Flold romovol work 

Roport wrltinq 

Wonta mnnnqnmont 

Rndlonetivo wnfie dlsposnl lacs 

Mixad-waste disposnl laas 

TABLE 6-1 

ESTtMATED AND ACTUAL COSTS 

Not errtlrnntnd S7 700 
$7 200 526 405 

$1 200 32 520 

$675 $675 

$300 $300 

Not dstlmntad $5 000' 

Bandclor pickup 

Choquohui pickup 

b 
Adminlslrnllvo No! n.rtlrnntad 5300 
Flnld rarnavnl work $3 600 $6 620 
Rapon wrltlnq $GOO $BOO 

"Wnsto rnsnoacmnnt $450 $450 I 

Subtolal $8 200 
\ 

TOTAL I $50 A60 
kostri nro unknown 11 !ha rnixod wusto 1s lncorporotod into II tcchnology domonsiration prop!. 

Cost shown io for w m t o  dlopoool to CL mlxod~wosto pcrrnittod facltlty (Envlrocaro). 

TABLE Go2 

ESTIMATED AND ACTUAL SCHEDULE 
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AnACHMENT 5 

Reference: Envlronmontol Rostoratlon Projcct, Soptomber 29, 1995, 'RFI Report for TA-33, 

PRSs 33-003(a), 33-004(a), 33-007(c), 33=009, 33.01 1 (d),  33-013, 33.01 6, 33-01? and 
Rovisod Sampling Plans tor PRSs 33=003(b), 33-004(k), 33-008(a), 33=008(b), C-33-001 , 
C-33.002," Los Alamos Notional Laboratory Report LA-UR-95-3625, Los Alamos, NQW Mexico. 
(Environmental Restoration Project 1995, 1265) 
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5.2.4 Concluslon and Rocommandation 

To adoquatcly U ~ S O S S  rotcaso of potontiat contamination by thls outfoll, a tacond try at Phase 
I sampling is proposod in conjunction with aompling in lendfill SWMU 33=008(b), 

62.6 Sempllng and Analyols Plan 

During thp Phaco 1 sampling of landfill SWMU 33-008[&), descrlbod in Subsaclion 5.3 of thls 
RFI rapon, an ottompt wlll be mado to locate the pipe. If the plpe Is locatod, samples will be  

colloctod as follows: If tho outfell 110s within the boundoriosof the landfit!, a sample will be taken 
at tho soMuff intorlaca in tho landfill ot the point indicnted on tho'cnglncoring drawing as the 
location of tho oulfoll (Fig. 5.3). I f  tho outfall Is located outside the hundar ios of the landfill, 

a somplo will bo takon nt thot point. This tamptlng will bo consldorod Phose I roconnaissance 

sompling. Tho'rnmpla will bc nnatytod In tho laboretory for inorganlcs, VOCs. and SVOCs, 

5.3 SWMU 33008(u,b) bndf l l l s  at South Slto and East Slte 

SWMUc 33-008(aIb) oro landfills crontod ot TA-33 during a 1984 cloonup of South and East 

Sltos. SWMU 33=008(c1) is discussod In tho RFI Work Plan for OU 1122, Subroctions 3A2.10 

and 4.4.7 (LANL 1992,0784). SWMU 33=008(b) is discussed in work plon Subsoctions 3.5.2.6 

and 4.5.6. Aftor tho RFI work plan was submhtad. ovidcnco was dlscovorod lhot tho contonts 
of tho londlill modo tho proposcd trcnchlng sampling plon inopproprioto 10 pcrlorm, A rovised 
plan is prccontcd hare. 

Thc SWMU 33=008(a) londfill was croatod in 1984 at South Site whcn mony structuros and 
cxporimontal objccts wcro dismontlod. Tho clconup was intondcd os on intorim action ponding 
strictcr rogutotion of LANL cloanup activities, During clconup, rodioaellvo and solvagoabla 
motorial woro romovod; howcvcr, no sampling wos dono to idontify RCRA hazardous wastos. 
Romnining matoriol was buriod in tho landfill (Buhl 1984, 02.038). 

Tho SWMU 33=008(b) londlill was crcatod ot Enst Silo during tho 7 984 cloonup, Rodlooctivo 

and snlvagc6blo motorinl woro rcmovcd. Rcmninfng motoriol wos buriod. Tho surfnca wes 

lovolod and thc cornors of tho londlill markcd with molal posts. 

Tho RFI work plon for OU 1122, approvod by €PA in 1993, proposod tronching through aach 
landfill to dotormino If tho contonts includo hotordous rnntotial ( L A M  1992,0784). Subsoquont 
to submiltal of tho work plan, photos woro dlscovarad that woro takan during tho cloanup, 

Photos indicate thot tho buriod dobris lncludod rnassivo itoms such as tolophono poles and 
railroad tioo and lhot the matcrial is tightly packod within tho londfill, It bocorna char that 

tronching with a backhoc as dcscribcd in thc work plan could not produce tho daslrad samples, 
This scclion prcscnts on altcrnato sampling plan. 
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. SWMU 33-000(a) This landfill lics within a horsoshoe-shspad berm, TA-33-43, at South 
Site, Tho floor of lho borm oppcnrs to bo on bodrock. At its highost point, the'borm Is about 15 

f t  hlgh. The lrrndlill gradcs from tho f loor to tho inside curve of the berm and may be 8 tt at its 

deepest point. Tho four cornors of tho landfill nre morkod with mota1 plpe. Ovar the yoars, a 
thick stand of chamta has grown on tho Inndlill. Sorno of the burlad motorial has  boon cxposoc! 
through oroslon. 

SWMU 33-008(b) ' The londfill ot East Sit0 occuptos the spsco botweon the firing pads east 

of bunkorTA-33-87 and 6hockTA-33-151. According to LANLenginoorhg drawing ENG-C 3304, 

lhls arm moy havo originally boon oxcavatcd 10 provide rnalorlot fotlho noarby borms. Tha f i l l  
Is wall compoclod and covored; thoro IC no longor eny surlaco indlcotlon of Its oxlstonco. Tho 

fourcornorsaro marked with motat polos,Tho surloce islovol and covorod with o. spnrso growth 

of wocds ond grassas, Thick stonds of c h n m h  grow nlong most of tho porimotor, 

5.3.9 Provlous lnvostigatlons 

Prior to 1994 ER sampling, no invcstigations had boon porformad for those landfills. 

5.3.2 mold lnvostlgatlons 

SWMU 33-0013(rr) During tho 1994 sampling campnign, foursurffaco oomplos woro colloctod 

at tho South Silo landfill. Throo woro takon at tho lowor cdgo of tho Inndiill. Tho fourth was 
tokon in tho drofnago loading from tho bormcd oroa (Fig. 5-4). All four sarnplas war0 onnlyzed 
for inorganic$, uranium, gamma omittars and HE. Two sornplos woro anolyrod for uranium, 

SWMU 33-000(b) 
tho 1994 sampling campaign, Fig. 5-5 shows !ho cxtont of tho landfill, 

No cnmplos war0 tokon within the East Silo landfill boundnrios during 

5.3.2.1 Rosults of Fiold Survoys 

No ficld surveys W C ~ C  ossocinlcd with S W t N s  33-008(0) or 33-008(b). ' 

5.3.22 Rosults of Ftold Scrmnlng 

No radiation w ~ l s  dctoctod during routine licld scroaning of campllng locations ot SWMU 
33-0 08 (a) 
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I 

ANALYTE SAMPLE ID DEPTH MEOIUM CONCENTRATION SAL' 

Dl-n=bvtyfphthaloto AM9675 0-6 son 4.1 8000 
fiM (monte) (manes) 

0 in i t rot ol uo ne AAA9675 ' 0-6 I soil 2 I 1 

5.3.3 Scroonlng Assessment 

5.3.3.1 Comparison to BackgroumVSAls 

SWMU 33-008(8) 

gamma cmfttors, or uranfum were deloclod abovo IANL and TA-33 background UTts. 
Two SVOCs wore dotecled in one sample flab19 5-3). No inorganlca, 

* T A B L E S  

SVOCs DIXCTEO AT UNDFIU SWMU 33ao8(s) 

Additionol Phaso I sampltng is rccomrncndod for lhosa lnndfills to assoss tho possibility of 
contominotion. Boood on sampling and analyses, rccomrncndotions wlll bo dcvolopod for tho 
disposition of tha  londtllls. 

5.3.5 FurthQr tnvostttgat[ons 

5.3.5.1 Sampllng Objcctlvos for SWMU 3390B(o,b) 

Basod on onocdotal ovidcnco and reports of tho 1984 activilios that croatod thosa londlilts, 

uranium, bcryllium, and lood arc likoly to bo proscnt in small quantitlos In both landfills. HE or 
tholr byproducts may bo protcnt at tho Soulh Silo londfill, SWMU 33-008(~). Ficld and/or 

laboratory analysis will choraetorito lovols of radioactivity, inorganic hazardous constituents 

(both toioi ond racovorablo by TCLP), and HE, 

Tho landfills oro axpoctod to bo hotorogcnoous. Ficld information will provlda informntlon 
about this hctorogcnoity, including csllmotos of tho volumos of morollic matarinl such cis 
coblos, of wood maicrinl such ns tolcphonc polct, ond roilroad tlos, nnd of 1111 mntcriol, no woll 
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os ldontlfy othor typos of buriod motoriol. Eold invastigatlons of the N O  shallow londfltls will 

provldo ootlmotoc of sovoral poromators associated with thorn altos: the volumes of ooch 
londflll, tho noturo of tho landfill contonts, lavols of rodIoaGtlve and hazardous constituents, 
and whothar or not such constituonts, i f  ptcsont, are mlgteting Into the underlying tuff. me 
depth of the fillltuff lntorfoco wtll bo obsorvod In ooch borohole placod durlng Phase I campling. 
Tho l a tc rd  extont of tho landfills is known, und !ha dopth wlh provide cufficlont Information to 

ostnblish the lotat volume of the landfllls. 

fiold craw6 will cotogorlze all oxcovotcd motarlnl Into tit loost throe, cntegorios (metal, wood, 
soiVtuff fill), and m r o  If dualroblo, Addltionalcotogorfec might bo ostobllshod for glaex, rubbor, 
o r  othor matcrlals If thay aro oncountorod. Tho voluma of ooch typo of material In the landfill 
wit! bo cstlmatod basod on tho ralativa amounts of oach category ancountorod durlng dtltllng. 

This information will olso bo usod to stratify the collcctlon of samplos for anolysls. 

Somplos will ba collectad from tho cored motorial, both w i l h h  tho londlill (Lo,, obovo tho f l lV  
tuff inforface), at tho i n tc~aco,  ond in undisturbcd tuff or matoriat bonaath tho 1nndfill.Anolycio 
will datormlno whothor hoxnrdous constituonts aro proaont In any stratum nt ooch landfill. The 
TCLP will bo podormod on ono-hall tho rondomly ooloctod sol1 samptos in proporallon for 
possiblo romoval of lmdfillod rnatoriols, 

5.3.52 Phoso 1 Sampllng and Analysts 

Phaso I sampling will focus on dotcrmining: thc volumc of tho londlills, tho noturo of the lendfill 

contcnts, tho lovcls of hazardous constitucnts within tho londlills, rrnd possiblo migration of 
hazardous constltuonts into undorlying soil/tuff. 

All samplos will bo fiold scraoncd for radioactivity ond orgonlc vapors to idantify gross 
concontratlons of contaminants. Appropriotc hoollh and snfoly procnutions wil l bo undortokon 
occording to tho ~ito=spocific hcolth and colory plan. 

I .  

S u m p  I I n g To c h n f q u o s Subsurtaco cor0 somplos will bo colloctod with on augar drill rig 
outflttod with a tungston-cnrbldo tlppcd cor0 borrol. Although this drill rig would normally drive 
a hollow=stom cugor drill string, in this casu no nugors vrili bo usod, only a opocially-built 
tungsten carbido-tippod corc barrol. This drill string will bo coolod and lubricatod with 

comprossod olr and Is dooignod to slowly mill through tho  various typos of landlill dcbr i t  

oxpectcd to bo cncountcrcd. Tho borcholos will bo advanced 241 into the undorlying tuff to u 
nominnl dcpth of 10 f t  to cnsurc tho doloction 01 contominnnts that may havo lcachod from tho 

Innd!ill and migratod to thc fillltuff inlorffaco or bolow. 
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SampHng Summary, SWMU 33=008(a) Four corod boreholos will be drilled nt tho South 
Sit0 landfill at random locations wi thh o ctratlfiod 2 by 2 grld (four cells approxlmatoly 30 ft by 
35 f l  oach) laid over tho slto 5s dofinod by the four posts. Alternata borehole locotions will be 

soiccted within tho mmo grid square i f  drilllng Into tho undorlylng tuff is not possible bocause 
of bit rafusal. 

The boroholos will bo cored through tho landfill surfoco c o w  layor, the dobrIs loyor, and 2 ft 
Into the tun bolow. Fouronalyticol samplos will bo eolloctodfrom aach borehole. Two borahole 
samples will consist of actual debris motorial, one soli sample at the bottom of the fandflil 
motorial lmmodlotoly above the tuff, and ona tuff snmpfe from botwocn 12 in. to 24 in. bonorrth 
tho filVtuff inlorfaca. Dobrfs mmplea will bo soloctod from tho enltro landflll in the following 
propodons; ona-third fill, onc-thlrd wood, ono-third othor matorial, Dopt h Intorvats of analytical 

ramplos will bo 6 in. tho cos0 of tuff or soil ond the thlcknoss of tho dobrls whon tho dobris 
mnptos ora boing colloctod. 

' 

Sampling Summery, SWMU 33=000(b) Six corod borcholes will bo drlllod ot tho East Site 

londfill at random within o strotifiod grid of 2 by 3 (six colla npproximatoly 40 ft by 60 ft oach) 
laid ovor tho silo within tho four cornor posts, Altornoto boroholo locations will bo soloctod 

within tho somo grid tqunro if drilling into tho undorlying tuff Is not possiblo bocouso of bit 
rofucal. 

Tho boroholao will bo corod through tho londfllt surfoco covor Ioyor, tho dobris loyor, ond 2 ft 

into the tuff balow. Four ano!yticol sample:, wil l  bo collcctod from ooch borahole. Two eclmplos 
will consist of actual dobris matcriols, ono soil snmplo nt tho bottom of lho londfill motorial 
immodiatcly obovo tho tuff, and onc tuff somplo from botwoon 12 in. to 24 in. banonth tho fllll 
tuff intorfaco, Dobris sarnplos will bo soloctod from tho cnliro landfill in thc following proportions; 

ono-third fill, ono-third wood, ono-third othor matorial. Dopth intotvatsof anolylicalsomploc will 

bo C in. tho cas0 of tuff or soil and tho lhlcknoss of tho dobris whon tho debris sarnplos aro bolng 
colloctod, 

Lnborotory Analysls Dobris sarnplos of londfill motorial will bo fiold scroonod for inorganics 

using XRF or LIBS, All sol1 somplos will bo nnoiytad in tho laboratory for total lnorgrtnicc and 

total uronium. TCLP unnlyros will bo porformod on sornplos oxcooding 20 tlmos SAL. HE 
analyses will bo porformcd on all camploo collcctod from the South sit0 londflll. Analysis for 
SVOCs will bo porforrnad on all fill somplos, tufflfill intorfoco nnmplos, and tho somplos takon 

12 to 24 in. bonoath tho tuff/flll intorfaco. 
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ATTACHMENT 6 PHASE I REPORT FOR PRS 33-008(b) 

Reference: Envlronmontal Rostorntion Project, Soptombor 29, 1995, 'RFI Report for TA-33, 

PRSs 33-003(a), 33-004(a), 33-007(c), 33-009, 33-01 1 (d), 33.013, 33.01 6, 33-017 and 
Revised Sampling Plans for PRSs 33-003(b), 33-004(k), 33-008(a), 33-008(b), C-33-001, 

C-33-002," Los Alamos Notlonal Laboratory Roport LA-UR-95=3625, Los Alamos, New Moxlco, 
(Environmental Rcstoratlon Project 1995, 1265) 
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5.2.4 Concluslan and Recommondotlon 

To odoquotely nssoss roloaso of potential contamination by this outfall, a socond try at Phase 
1 sompling is proposod in conjunctlon with sampling In tandfill SWMU 33=008(b). 

5.2.5 Snmpllng and Analysls Plan 

During ihp P h m 3  I sampling of landfill SWMU 33-008(b), descrlbod in Subsoction 5.3 of this 
RFI raport, an attempt will bo medo to locote the pipe. If the pipe 1s located, samples will be 
colloctod as follows: i f  tho outfall lias within tho boundariosof tho Inndlill, 1 samplo will bo taken 
6t the soiYluff intorface in the landfill 01 the polnt indicated on tho'ongineering drawing as the 

location of tho outfall (Fig. 5-3). If thc outfall Is located outside the boundarics of tho landfill, 
a somplo will ba takon nt that poinl. This sampfhg will be considerod Phose I roconnaissanco 

sampting. Tho'snmplo will be analyxod in tho laboratory for inorgonics, VOCs, and SVOCs, 

5.3 SWMU 33aOB(a,b) Landfills at South She and East Slte 

SWMUs 33-008(a,b) aro landfills crootcd ot TA-33 during o 1984 cloanup of South and East 

Sitos, SWMU 33*008(o) is discussod in the RFI Work Plan lor OU 1122, Subsoctions3.4.2.10 
and 4.4.7 (LANL 1992,0784). SWMU 33-008(b) is discussod in work pfon Subsoctlons 3.5.2.6 

ond 4.5.6. Aftor tho RFI work plan was submlttod, ovidonco was discovarod that tho contonts 
of tho landfill modo tho propocad tronching sampling plan inopproprintc to parform. A rov i tod  

plan is pratantod here. 

Tho SWMU 33=008(n) landfill was crmtod in  1984 at South Sltc whon many structuras and 

cxpcrirncntol objocts wcrc diamantlod. Tho cleonup was inlcndod os on intorim action ponding 

stricter rogulntian of U N L  clcanup octivitics, During clcanup, rndiooctivo and snlvagcablo 

matcriol wcro ramovod: howcvar, no sampling was dono to fdontify RCRA hozordous wastos. 

Romoining matorinl was buriod in tho landfill (Buhl 1984, 02-038). 

Tho SWMU 33-008(b) landfill was crcotod ot Enst Sita during tho 1984 clohnup. Rodioactive 

and ralvagcnblo mntorial woro rcmovcd. Rcmalning matcrisl was burlad. Tho curfaco was 

lovcfcd and tho corners of tho landfill markad with matol pasts. 

Tho RFl work plan for OU 1122, approvod by EPA in 1993, proposcd tranching through oach 
landfill to dotormino i f  tho contonts includo hazardous matorial (LANL 1992,0784). Subsoquont 

to submittal of tho work plan, photos woro discovcrod that woro tokon during tho clcrrnup. 
Photos indicato that tho buriod dobris includod massivo itams such O S  tolophono polos and 

railroad tios and that thc matcrial is tightly pockod within tho landfill, It bacnmo cfonr that 
tronching wilh a backhoe asdcscribad in the work plan could no! produce tho dcdrad asmplos. 
This scction prcsonts on altcrnato sampling plan. 
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SWMU 33=6OB(a) Thls tondfill lies wilhln a horsoshoe=shopo~ born, TA-33-43, at South 
Sito. Thu floor of tho berm oppoors to bo on bodrock. At its htghcst point, the'borm Is aboults 
f t  high. Tho londllil grados from tho floor to lho inside curve of the borm and may be 8 ft at its 
doopcst polnt. Tho four corners of tho landflll aro marked wtth motal plpe. Over the yaara, a 
thick stand of chornisa hos grown on tho landfill. Some of the buriod motorial has boon axposod 
through oroston. 

SWMU 33408(b) Ths landfill at East Site occuplos the spaco botweon the firing pods east 
of bunkorTA=33=87md 6hackTA-33451 .According to UNLanglnooring drawing ENGC 3304, 

this aroo may hovo orlginolly bcon oxcovolod to provlda matorial for tho noorby borms, Tho fill 
is woll compoctod and covorod; thore is no longor any surfaco indication of Its oxlstanco. The 
fourcornorsaromarkod wflhmatal potos.Thocu~.lscoir,lavatondcovorod withe sparsogrowth 

of wocds and grasses. Thick stands of chamiso Orow along most of tho porimotor. 

5.3.1 Provious lnvostfgatlons 

Prior lo 1994 ER sampling, no invcstigntions hod boon porformad for thoso landfills. 

5.3.2 Wold lnvostlgatlons 

SWMU 33-008(rr) During tho 1994 sampling campaign, four curfnco snmplos woro collocted 

ot tho South Sito landfill, Throo wcro takon nt tho lowor odgo of tho lnndfiil, Tho fourth was 
takon in tho drolnago looding from tho bormod a r m  (Fig. 5-4). All four rnmplar wora onalyzod 

for inorganics, uranium, gornmo emittors and HE. Two samplos woro onolytod for uranium. 

SWMU 33-00B(b) No snmplos were takon within tho Enst Sit0 landfill boundnrios during 
tho 1994 sampling campaign, Fig. 5.5 shows tho oxtont of tho landfill. 

5.3.2.1 Rosulta of Flold Survays 

No fiold survoys wora ossociotod with SWMUc 33:008(a) or 33=008(b). 

5.3.22 Rasutts of Flold Scrmnlng 

No radiation woo dotoctod during routino floid scroonlng of sampling locotions ai SWMU 
33-008(a). 
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5.3.3 Scroontng Assessment 

5.3.3.1 Cornpodson to BackgrouncVSAls 

01-n-butylphthalcrte 
Oinitrototuane 

SWMU 33=008(a) 

gamma cmlttorc, or uranlum were datoctad above LANL end TA-33 backgoound UTb. 
Two SVOCs were dotoclod In on0 sample (Table 6-3). No Inorganics, 

AM9675  0.6 soil I 4.1 8000 
MA9675 ' 0-6 soil 2 1 

SVOCs DETECTED AT lANOFlU SWMU M a )  

ANALYTE SAMPLE ID DEPTH MEDIUM CONCENTRATION SALI 

SAL Scrsarrlnp W o n  lavd. 

5.3.3.2 O m  Interprotatlon 

Tho quottion of contominallon within tho landfills has not boon oddracscd. 01-n-butyiphtholote, 
D plosiicizor, is  o common onolyticnl loborotory contominant and may not bo prosont. 
Oinitrotoluenc is ci propollant plasticitor, 

5.3.4 Concluslons and Rocomrnandatlons 

Additional Phase I sumpling is rccommondcd for thcso landfills to ossoss tho possibilily of 
contamination. B a w d  on sampling nnd anolysos, rocommondalions will bo dcvolopod for the 
dicpotitlon o! tho londfilfs. 

5.3.5 Furthor lnvostlgations 

5.3.5.1 Sampling ObJoctlvos for SWMU 33400(n,b) 

8aocd on onocdotol avidanco and roports 01 tho 1994 octivlllos that croatod thoso landfills, 
uranium, beryllium, and lcad nro likely to bo prcsont in smolt quontitios in both tondflllo. HE or 
thalr byproducts may bo prosont at tho South Sllc landfill, SWMU 33-008(0). Fiold and/or 
laboratory analysis wlll choractorito lovols of radioactivity, inorgonie hazordous constituonts 

(both total and rocovoroblo by TCLP), and HE, 

Tho londfillc, oro oxpcctod to bo hatorogonoous. F iold informallon will provido inlormntion 
about this hotorogoncity. including ostimotos of tho votumos of motalllc matoriol such no 
cablos, of wood malerial such as tolcphono poloc and railroad tios, ond of fill matoriol, as well 
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us idontify othor typos of buriod matoriol. Fiold invostlgot~ons O f  tho two chnllaw landfills will 
provide ctctirnatos of covorai paramators rrssodatod with h G 0  G h S :  tho vOlumcs of each 
landfilf, tho nnturo of lho lnndfill contont~, lavok of rodiomlvo and hazardous constttuentq 

and whothor o r  not such constRuonts, if prosant, 810 migrotlng Into the undortylng tuff. Tho 
dopthof tho fillltuff lntorfeco wit1 bo obtorvod In cnch boruhole placed during Phaso 1 bompling, 
Tho tatornf oxtont of tho landfills is known, and the dapth will provide sufficiont information to 

astablish tho total volume ot ike londtllls. 

Ficld craws will cotogoriro all cxcovatod matcriol into 8t laast thrac cotogorics (matol, wood, 
soiVtuff fill), and mora if dostrablo. Additlonaf calogortas might bo attobllshcd for glass, rubber, 
or  othor matorials If thoy are encountcrud. Tho volurna of ouch typo of materlal In the londfill 
wlll bo ostimatod bokcd an tho rolotlvo amounts of coch cotogoty oncountorad during drilling. 

This informntlon wltt also ba used to slmtify tho colloction of tamplcs for onalysls. 

Sornplas will bo cottodcd fram tho cored motorial, both wlthln \ha landfill (I& abovo tho fill/ 
tuff intcrloco), at tho intorloco, and In undisturbed tuff or mofcriol banooth the landfill. Anolysis 

will'dotormina whcthor hazardous constltucnts or0 prosant in any stratum at onch 1ond:itl. Tho 
TCLP will bo porformod o n  ono-half tho rondomfy colcctod soil samples in proporation for 
posdbto romovol of landflllod mntorinls. 

5.3.52 Phoso I Srrmpllng and Anotysls 

Phaso I sampling will focus an dotcrmining: tho volumo of thc landfills, tho natura of tho londfill 
contcnts, tho lavcls of hazardous conslilucnis within tho  landfills, and posdbfc migration of 

hazardous constituonts Into underlying soilltuff, 

All somplos will bo fiold scracncd for rodioocthity and organic vapors to idontify gross 
conccntrntjons of contcrmlnontc. Appropriotc hcallh ond safoty prccoutions wlll bo undortakon 
according to tho tito-spccific hoalth and solcty ptnn. 

Sa m p 11 n g To c h n Iq u os Subsudoco cow somplos wilt bo colloctcd with an ougar drill rig 

outfittcd with a tungston-carbide tlppod cor0 barrol, Although this drill r ig would normofly driva 
a hollow-stcm augor drill strlng, in this cos0 no augcts wlll bo usod, only a spoelillly=built 
lungston corbido4ppod cor0 barrol. This drill string wil l bo cooled and lubricatod wlth 
cornprcosod air and is dcslgncd to slowly mill through tho vorious typos of landfill dobrls 
oxpoclod to bo oncountorod. Tho boroholcs will bo advancod 2 4  into tho undorlying tuff to a 

nominol dopth of 10 ft to onsura thc dolcclion 01 contaminants that may havc lcachod from tho 

landfill ond mlgrarod to tho filf/luff intcdnco or bolow, 

08 





Snmpllng Summary, SWMU 33-008(a) Four corcd boreholos will bo drillod at the South 
Sito londflll at random locations within o strattflod 2 by 2 grld (four colls approximotoiy 30 ft by 

35 t-t ooch) h i d  ovor tho silo as dofinod by tho four posts. Alternote borehole locations wltl be 

toloctod within tho Some grid squore i f  drilling into tho undorlying tuff is not possible bacouse 
of bit rofusnl. 

Tha boroholos will ba corod through tho londflll surlacc cover layor, the dobris layer, ond 2 tt 
into the tuff balow, Four onolytlcal sampfos will bo colloctod from aach borahote, Two barohole 
tamplus will consist of actual dobrls matortat, ono soll snmplo at tho bottom of the londfill 
motorial irnmodlotoly abovo tho tuff, and one tuff somplo from botwoon 12 In. to 24 in. bonoeth 
tho W t u f f  lntorfaco. Dobrls somplos wllt be soloctad from tho ontlro londflll in tho following 

proportions; ono-thkd fill, onomthird wood, ono-third othot mntorloi, Dopth lnlorvofs of analyticel 

somplos will bo G in. tho EDSO of tuff or soll and the thickness of tho dabris whon tho dabris 

samplos arc boing colloctod. 

' 

Snmpllng Summary, SWMU 33-000(b) SIX corod boraholos will ba drillod at tho East Site 
landfill at random within o strotifiod grid of 2 by 3 (six colls approximatoly 40 ft by 60 ft oach) 
laid ovor tho site within tho four cornor posts, Altcrnato boroholo locations will bo aaloctod 
within tho m m o  grid squnro if drilling into tho undcrlying tuff is not poGdblo bccauso of bit 
rofusd. 

Tho boroholos will bo eorcd through tho ltlndflll surfaco covor layor, tho dobris toyor, and 2 ft 
into tho tuff bolow, Four analyticnl snmplos will bo collcctod from each boroholo. Two camplos 

will consist of actual dobris motorials, ana soil snmplo at tho bottom of tho landfill matorial 
immodiatcly abovo thc luff, ond onc tu!f sornplc from bctwcon 12 In. to 24 In. bonoath tho fllll 

tuff intcrfocc, Dobris sompfas will bo soicctodfrom tho cntirc landfill in the following proportions: 

ono=thlrd fill, onomthird wood, ono=thlrd othor mntcrlnl. Dopth intorvals of analytlcol samplos will 
bc 6 in. tho coso of tufi or sol1 and tho thickncss of tho dobris whon tho dcbrit  somploo aro baing 

colloctod, 

Laboratory Analysis Dabris samploc of landfill motorial will bo fiold ccroonod for inorganics 

uslng XRF or LIBS. All soil samplas will bo annlytcd in tho laboratory for total inorgnnlcs and 
total uranium. TCLP onalysos will bo porforrnod on sarnplos oxcooding 20 ilmoc SAL. HE 
analysos will bo portormod on all sampfos colloctod from tho South Silo Inndfitl, Analysis for 

SVOCs will bo porformod on 011 f i l l  somplos, tufl/fill intcrfaco snmplos, and tho tamplos iakon 

12 to 24 in, boncoth thc tuff/lill intorfoco, 
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AlfACHMENT 7' PHASE I REPORT FOR PRS 33-017(6) 

Reference: Envlronmontal Rosteratton Project, Scptomber 29, 1995. 'RFI Roport for TA-33, 
PRSs 33-003(a), 33=004(a), 33=0Of(c), 33-009, 33-01 1 (d), 33-013, 33-016, 33-017 and 
Rovlsed Sampling Plans lor PRSs 33=003(b), 33=004(k), 33=008(n), 33=008(b), C-33-001, 
C-33-002." Los Alamos Natlonal Loboratory R ~ p o f t  LA=UR=95=3625, Los Alamos, Now Moxlco, 
(Environmental Restoration ProJect 1995, 1265) 



' I ,  :.,. ' 

i . .  ... . I 

I, .. ' , .  
.,' . . /  ' 

' ,." , 

: r  , 

* ' .  , 

. :. ,. , . 

I .  . .  .. . 

I .  

. I  



0 HFI Report V 3 

i 
I 

3 

s S&)pfernberPG, 7997 

I 

THIS PAGE L E K  iNTENTlONALLY BLANK 

An-7.2 TA-33 RFI Report 





RFI Report 

4.5 SWMU 33411(d) Storago at TA-33-20 

SWMU 33-011 (d) is tho aroa usod for storago Gouth of wnrohouso TA.33-20. It is discussod in 
the RFI Work Plan for OU 1122 in Subsoctions 3.2.2.7 ond 4.2.3,l (LANL 1992, 0748). Lead, 
uranium, and tritium wora doloctod abovo SAL in one osphalt sernplo and its duplicate. A 

radiological survoy and cloonup is proposod for uranium, A Phase I I  sampling plan is prasonted 
to dotermine oxtont of load contamination, The contaminetod spot has boen covorod and 

posted. 

SWMU 33-01f(d) is localod on tho asphalt paving at warehouse TA-33-20. Site workors 

indicotod that uranium and borylliurn wore storod In ond around tho wnrahouse untll 1972. 

Scrop from rocovorod shots ond motcrinl intondod for recovery ware also stored south of the 
building. All such matorial has boon romovod. Tho building is now uscd for storogo and much 
of tho surrounding pnvod aroa is usad for parking. Potential contaminants included uranium, 
boryfliurn, and possibly othor inorgonics. 

Tho silo is within tho dovalopod aron at Main Site. It is 

4.5.1 Provlous lnvostlgrrtlons 

No previous invos!igntions woro conductod ot this PRS 

4.59 fiold lnvostlgatlon 

ovol and povod with asphalt. 

Prior to snrnpllng a1 TA-33, Main Silo wos survcycd for rodiotion on a grid as spucifiod in tho 
work plan. No radioactivity wnsdctcctod. Howcvcr, ot thc time of samplo colloction, rodionctivity 

wos dotoctod on asphalt at SWMU 33=011(d). As spocifiod in t h o  work plan, two asphalt 

romplos and thrcc soil samplocfrom below tho asphalt woro token at thrao locations. Of thoso, 
onc asphalt ond on0 soil samplo (AAABBGG and kAAG8Gf) woro takcn at tho radioactivo point. 
All camplot woro onolyzod for Inorgonics, uronium, and gomma omltton. Flva of tho samplos 

(AAA6863, AAA6864, AAAG866, AAAG867, and AAAG8C8) worc also analyzed for tritium and 

plutonium, 

4.5.2.1 Rosults of fiold Suwoys 

All sampling points woro survcyod. No othor fiold survcys wore ossociatod with SWMU 33- 
01 1 (d), 
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concontrotions woro also found in tho soil tarnplo colloclod bolow tho pnvomont at lho somo 
location. 

4.5.3.3 Risk Aosossrnont 

No risk aonoecmont was porforrnod !or this PRS. 

4.5.3,4 Ecotoxlcologlcot Sctoonlng Assassmont 

A global ccotoxicologicol ossossmont is prosontcd in Subsocllon 3.2.3 of thls ropart, 

4.5.4 Concluslan and Roccommvndntlon 

Bocouoo thc initio1 TA.33 grid for rndiooctivo scrocning was loo coarso to dotoct tho radiooctivo 

spot at SWMU 33-01 1 (d), tho arca around tho wwrohouso is proposcd forfunhar invostlgotion. 
A Phoso I t  srrmpling ond analysis plan iaprosontod to invostigtrto load ond urnnlumconlnminatlon 
(Appondix B). 

r- 

-. 
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4.522 Rosuhs of Field Scrwnlng - q. 

8 
Rodiation was datoctod during routino fiold scroaning. A somplo was colloctod later by Q 

somplorcorfifiod to coiloct rodiooctivo sornplos. The entire area around tho point was screenod 
for rodintion. 

3 
B 4.5.3 Sctooning Assessment 

4.5.3.1 Comporlsan to 8ackgroundlSAl.s 

Somplos AAA 6866 and AAA6867 tokon from tho rodioacllva spot contained uranium ldvals far- 

obovo SAL, Land wnt abova background UTLs in most somptos and ebovo.soil SAL In asphalt 
samplo AAAGOGG. Othor lnorgonics wcro found obovo bnckground UTLs icthis samo asphalt 
somplo. Tritium was obovo background UTL in samplas AAA 6864 and AAAG868 cnd above the 
soil SAL in tho asphalt sampla AAAG863. Plutonium obovo tho background UTL was dotactod 

at this locotion (Fig, 4-5). fab lo  4-13 is n summary of onnlytos dotoctod obovo background 
UTLs.  Nolthor U T L s  nor SAL6 apply to asphalt; soil UTLs and SALS or0 fistod in tho toblo as 
n point of roforonco only. 

4.5.3.2 Data Intwprotatlon 





TABLE 4-13 

ANALYTES ABOVE LANL AND TA-33 BACKGROUND Uns AND SALS AT SWMW 3341tCd) 

A M 2 7 4  I M I  soil I 6,7 I 2.8 I 4.6 OB 

AM2276 I 0 4 1  sol1 1 6.3 2.0 4.8 I 95 
I I I 1 L AM6004 0.1 2 5.1 2.8 4.8 95 

0 4  3 200 2.0 I 4.8 05 
AAA0007 0-7 2 Soil 890  2.0 4.8 I 95 

AhAO066 Asphalt 

1 . -. .. -. . .  . .  I 
Plulonium AAAGa03 04 Acphnll 0.055 0,Ol 0,Ol 27 

AAAOOOG 0-0 AGphPll 0,405 0.01 0.01 t 27 

230 

WAG064 0.1 2 soil 0,083 0.01 o m  27 

AAAGO(l7 0-1 2 soil 0,032 0,Ol o m  27 

AAACi0OB 0.1 2 ssii 0.04 0801 0.01 27 
r 

Plutonium AAAOCGQ 0 4  AnphPlt 0.003 0.01 0.058 24 

h M O O B 7  0.1 2 Soil 0,225 L O 1  0,050 24 

AAAO083 I 0-8 [ Acphalt 1 3 026 pCUo I NDd I 23.2 I 81 0 
AM6064 1 0.12 I S O l l C  I 304 pcug NO 23.2 I a i  o I 

I I I I I I 

I t 23.2 I 010 AAAGOUO I 0.12 1 SOliC I 472 pcilg ND J 
UTL - Uppor iolamnce limit. 

* NO - No1 dolomlnod. 

SAL - Screening action Leval. 
Soil doplh undor 3.4 In, of agphall 
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ATTACHMENT 8 PHASE I REPORT FOR PRS 33-013 

Reference: Erlvironmontal Rostoratlon Project, SOptQmbQr 29, 1995, "RFI Roport for TA-33, 

PRSs 33=003(a), 33-004(a), 33-007(c), 33-009, 33-01 1 (d), 33413, 33-016, 33.017 and 
Rovlsed Sampling Plans for PRSs 33=003(b), 33=004(k), 33=008(a), 33-008(b), C43=001 , 
C-33=002," Los Alamos Natlonel Laboratory Roport LA-UR-95-3625, Los Alamos, Now Mexlco, 
(Envlronrncntal Restoration Project 1995,1265) 
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4.6 SWMU 33-013 llquld Waste Storage at the Trttlum FaclLity 

SWMU 33-013 is a surfaca disposal aroa on pavemant oost of the tritium facility TA-33-86. tt 

is discussad in fho RFI Work Plan for OU 1122, Subsocfions 3.2.2.8 and 4.3.4 (LANL 1992, 

0784. Cadmium, chromium, ond tritium worn obscrvod obovo SALS. Boryllium WBS mcosured 

abovo soft background lovols. Howovar, olovotod inorgonlcs woro ossocioted with problems in 
tho QNQC daf0.A Phoso I I  campling plan IG prosontod to dotormino tho oxtont of contamination. 

SWMU 33-013 is on asphalt pad onco u m d  ns a storego aroa for liquid waste. The SWMU is 
located northaast of TA-33-86 and lias within tho fonca surrounding the TA-33-86. Long-time 

omployoos doscribc tho noflhoast soction within the fance as a storago arm for matorial 

awoiting disposal; Itoms for disposal inctuded vacuum pumps from throughout LANL, barrels 

of woste oil, and dumpctors of misccllonoous waotas. No offort was made to covor tho arm,  

Many containars laokad and sovorol contalnars romninod in tho nrm for years. 

Tho or08 i G  lovol, abou: 50 tt cquoro, povod with otpholt ns on oxtonsion of tho parking lot and 

drivowoy around tho bulldlng. Woods grow in tho soil on throo sidos of the pad and in crocks 
in the pavomont, Runoff from tho aroo is to tho cost, toword tho droinago looding to Chaquohui 
Canyon. Eost of tho fonco tho ground slopos at o modornta grodo without obvious channoling. 
Thoro tho sudaco motorial, soil with pumico, is sparsoly vogotntod: somo of i t  may bo fill from 
groding tho silo for building TA-33-86. 

4.6.1 Prcvlous tnvostigattlons 

No praviouc lnvostigotions woro conductad at thio PRS. 

4,6,2 Fiold lnvastigation 

Throo oamplos woro takon ot rondom locntions O=G In. undot tho asphalt paving, which is 2 to 

3 in. thick (Fig. 4-6). AI1 SWMU 33-013 tamplac wcro anolyzod for inorgonics, gamma omittors 

and SVOCs, Two ramplas woro onolyrcd for tritium ond ono for hcrbicidos. 

All sampling points word survoyod, No athorficld survoys woro ossociatod with SWMU 33-013. 

4.6.29 Rasutts of Fiold Scrwnlng 

No radiation wos dctcclod during routino liold screening of sampling locations at SWMU 

33 ~0013. 
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4.6.3 Scrwning Assassment 

AAA2035 0-6 1 sdl underasphalt t o o  20.7 1 17 ' 1600 
AAA2035 0 4  1 Sdl undor o q h l t  10  NDe I ND 400 

4.6.3.1 Comparison to BackgroundSAts 

Ono somplo containod inorgonics abovo bockground UTLs. Two clomonts, cadmium and 

chromium, wore moasurod abovo tholr SALS in this sumplo. Both Gnmplos nndyzed for tritium 
con:oinad tritium obovo the TA-33 background UTL, with ono concontrition above SAL, 
Snmplo AAA2037 nnolyzod for SVOCs hod !race lovols of pyrano, bonzo(b)fluomnthone, and 
fluoranthono. SVOC results woro low onough so that a multlconstltuont screening was deemed 

unnocossory. No harbicidos woro dotoctod, tablo 4-14 lists conccntrotions of contamlnents 

found obovo LANL and TA-33 background UTLs. 

TABtE 4-14 

ANALYTES EXCEEDING UT& AS SWMU 3-13 

TrlUum 

Tdllum 

[Chromium IAAA2035 i 0.6 ~SdlunderncphnJt I 670 I 34.2 20.7 I 400 I 

AAh2030 04 Sdl undorocphdl 3 342 pCllg ND 23.2 pCUg 810 PCUg 
AAA2037 0-6 Sol1 undor asphfl 27 pCUg NO 232pCUg E t O p C V o  
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4.6.32 Dntn lntorprotatlon 

Tho analytical roquosl that includod tho throe samplos from SWMU 33-013 (roqucst numbor 
14594, raport numbor 21424) a l to  includod two flold blank somplos and savornl grid snmplos. 
Hlgh lcvols of silvar, cadmium, chromium ond zinc wore raporlod In fiold blank sample 
AAA2188 and in grid camplo AAA2099, In addition, rocults for cadmium, chromium and zinc 
woro blnsod high for one of two blind liquid OC somplos includod with this botch of snmplos. 

The rosult for nlckol was blosod low. Tho obsorvotlons for fiaid blonk snmplo AAA2188 are 
anomnloua. AI1 othor fiord blanks, which woro splits at 8 singlo 5 m p l O  colloctod from an offslto 

locotion noar Bondcliar Ntltlonal Monumant, wore within TA.33 and LANL background rangos, 

Results from grid sompla AAA2099 may bo anomalous os well; this grid point lios just south of 

TA.33-86 and ha t  tritium con'tamination within tho TA-33 background rongo, but is not in nn  
oran that would hoVQ boon nffoctod by situ activitios othor than stack roloasas. Thoso 

anomalous obscrvotlons could bo thc rosult 01 cross contamhotion oithor in tho fiold or In the 
loborototy, or of on out.of=control laboratory procoss. All of thoro snmplos woro colloctad May 
12, 1993. According to tho fiold logs, tho tornplos from SWMU 33-013 war0 colloctcd in tho 
oftornoon, whila tho grid sample and tho field blank w o w  colloctod In tho morning, ruling out 

cross=contomination duo to tho ficld snmplo collcction prococls. Tho data validation narrntlvc 

associatod with rcport numbor 21424 indicolor tho! al l  of Iho run4imo QC rnmplos woro 

statistically occoptoblo, which would procludo nn out-of-control laboratory procoss. Cross- 

contamination in tho Inboratory, cifhor from oamplo AAA203S or from como othor sourco, 

romdnt  a possibility, 

Tho UMQC conditions lond uncortointy to tho nnalylical rorulfs for inorgonico obtainod from 
Iho throo onmploc. Howovor, inGrgnnics oppoor to bo clcvntod abovo SALS at isolotod points 
within PRS 33-013. 

4.6.3.3 Rlsk Assossmont 

No risk nscossmcnt was pcdorrncd lot this SWMU. 

4.6.3.4 Eco to xlco log lca I Sc roo n In g Asso s smo n t 

A global ocotoxicological noscosmont is prosontod in SLsoction 3,2.3 a 

4.6.4 Conclusfon and Rocornmond;ttlon 

thia ropon. 

High tritium in samplo AAA2036 is oxpoctod bocouso !his ntornga pnd Is immodiatoly ndjncont 
to the tritium facility nnd fluids siorod at tho site woro contominntod with tritium. Tritium is 
addrossod In on RFI roport lor MOA K (in proparation). A risk assossmant for tritium nt Moin 
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Situ, discussod in tho RFI roporl for MDA K, indicntod a 1993 tritium oxposuro of 11.9 mroml 
yoor, woll bolow tho DOE olfoctlvo doso oquivolont ol 30 mram/yoar. 

accauso tho sourco of high inorsanic concontralions roponod in one sample is uncortoin, 

howcvor, Phnso I I  sampling will bo conductod befora furthor decisions aro modo (Appondix B), 

4.7 swrnu 33-016 Sump at TA-33-23 

SWMU 33-016 Is D sump and outfall at bunkor TA.33.23. It is discussod in tho RFI Work Plan 

for OU 1122, Subsactions 3.2,2,14 and 4,3,4 (LANL 1992, 0784), SVOCs above SALS wore 
discovorod in tho sump sludgo. A VCA of the sump wos complotod In 1995. 

Tho rump scrvod n slnk and floor drain in TA-33.23, a trim building usod in tho oorly 1950s to 
prcparo propoilant chorgor for uso ot South Stto, Until 1994 tho bunkor was usad for storage 

by D LANt goologicol group, but is now crnpty. Tho sump is locatad wosl of tho door to 

TA.33.23, Prior to tho VCA, i t  was covorod by a woodon lid. 

At thc timo of construction, tho oroa in front of TA-33-23 was gradod and p o d .  Ono side of 
tho sump is adjoconl to tho building. Two ddos aro clurroundod by povomont and tho lourth side 
is o tuff ombonkmont, cut whon tha sit0 was built, A pipa oxits tho sump and loads undor tho 

pnvcmont to an outfall about 250 i t  wost of tho building on tho sloping sido of Choquohui 

Canyon. Tho stopc is covorod wilh pinyon and junipor troos and sporso grassos. Soil is thin with 

bodrock tuff outcrops. No droinago channel hoc formod at tho outfall. 

4.7.1 Provlous lnvostlg~tlons 

No proviouo invostlgations woro conducted at this PRS. 

4.7.2 Fiold lnvostlgatlon 

All sampling locations at SWMU 33-016 wcro sclcctad to incronso tho chancoo of dolocling 

conlomination, Fivo somplos woro takan from tho sump, two of fluid and two of sludge. A 

boroholo adjocont to tho sump yioldod ono clurfaco sompls, on0 samplo at 3 to 5 It, ond ono 

rampio 01 10 to 1211. Four surfaco somplos wcro token ot tho outlall (Fig. 4-7). All samplon woro 

anolyzod for SVOCs and HE, Liquid and subsurfaco cnmplcs woro also anolyzod for VOCs, 

4.7.2.1 Rosults of Flold Survoys 

All sdrnpling points woro survoyod. No othor fiold survoys wcro associotod with SWMU 33.016. 
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Reference: Envlronmontal Rostoratlon Project, SOptQmber 29, 1995. "RFI Report for TA-33, L'. 
PRSs 33-003(a), 33-004(a), 33-00?(c), 33-009, 33-03 1 (d), 33-013, 33-01 6, 33.017 and ? 

8 
2, 
4D 

Revisod Sampling Plans for PRSs 33=003(b), 33*004(k), 33=008(a), 33-008(b), C-33-001 , 
C-33-002," t o s  Alamos National Laboratory Roport LA-UR=95-3625, Los Alamos, Now Mexico. 

(Environmental Restoration Project 1995, 1265) 
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4.7.32 Oata lntorprctatlon 

Tho cludgo at tho TA-33-23 sump contains cPAHs obovo SALS. Analytical results from tho 

borohole besido the sump ond ot tho outfall iridicoto that contaminants found in tho sump are 

not migrating from tho sump. 

4.7.3.3 Rlsk assossment a 

No risk assossrnont was porformed for thls PRS. 

4.7.3.4 Ecotoxlcologlcal Scrwnlng Assessment 

A global ocotoxicological assassmerit is proscntod in Subsoclion 32.3 of thls roport. 

4.7.4 Conclutlon and Recommondatlon 

Sampling and analysis indicatod that contaminof ion was confinod to tho sump. Bocnuso the 
sump is  no longor activo, i t  was docommissionod in 1995 undor n VCA plan. Approximotoly 250 
gal. of liquid was romovod from tho sump, Approximatoly 45 gal. of sludge was vncuumad from 
tho floor of tho sump, Tho sump was titlod with 3 yd3 of snnd and gravel, thon coppad with 1 

f t  of concrofo. No confirmatory rnmplos woro takon. Tho sludgo was analyzod lor RCRA wasto 

charactoristics prior to disposal. Rosults indicatod that 1 ,l=dichlorocthylono and load woro 

prcsont. A final roport was subrnittod to EPA by Octabor 1, 1995, A copy is attachod os 
Addondurn 1. 

4.8 SWMU 33-017 Oporational RoloososlVohlclo Malntonance Area 

SWMU 33.017 oncompassosiho oactorn soction of thofonccd aroo at MainSlte. It is discussad 

in tho RFI Work Plan for OU 1122, Subsections 3.2.2.2 and 4.2.3.1 through 4.2,3,3 (LANL 1992, 

0784). Elovatod lovcls of load and SVOCs aro ossociatod with ramploa from tho small a r m  
aast of shop TA-33.39 known os tho vohiclo mointonnnco oron. A risk nssossmont for lond In 

this eroa was addrosood In Subsoction 4.4.4 of RFI Rcpon LA=UR-95=882 (LANL 1995,1212). 

Tho vohiclo maintontlnca aroa is proposed for Phnco I I  snmpling to dolormine concontrattons 

and cxtont of SVOC contominntion. A sampling and nnolysls plan is includod in Appondix 6. 

SWMU 33-017 nddrosms divorsu octivitios ot Main Sito. Historic oporating octivitios includod 

tho fumos from t h e  uranium cut=off shack TA.33-44; uir omissions from shop TA.33-39, tritium 

roloascr from thc high=prossura tritium facility TA-33-86, stack omissions from shopTA-33-119 
whoro uranium was procossod, ponsiblo otmosphoric raloaco of plutonium from t ho  spill in 

TA-33.21 [SVJMUs 33-005(a,b,c)], ond any othoropcrtltlons or rclcososthat nro no1 ossociotod 
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with othat known PRSo. On0 spocific silo, locntod oost of chop TA-33-39 and usod forvohicla 
mnintononco, lo includad In SWMU 33-017. 

Tho primoty potanthl contominonts woro idcntiliad os uronfum, plutonium, tritium, SVOCz, and 
inorganics - opccificnfly borylliurn, cadmium, and lend. Posticidos, horbicidos, and PCBs may 

olso h o w  boon usod in tho moa ancompassad by this SWMU. 

Most of SWMU 33-077 lics within tho socurily !once of Main Site, whom laboratory and office 

buildings aro surroundod by ospholt povomont, Tho m a  is toval with only a slight slope to the 
aost. All runoff from Moin Site convorgos on tho oast tido of the site In B shallow tributary to . 

Choquohul Conyon. Tho oastorn third of tho slto lo unimprovod, Construction of Main Site-. 

rasultod in D stoop bank about 20 It high nt tho hcod of rho drolnogo, Runofland cooling water 
blowdown aidod vigorous vogotation growth in this oroa. East of tho Moln Site fonco, native 

pinyon-junipor woodland covors tho droinogo ond surrounding lond. 

48.1 Previous lnvostigations 

No provious lnvostigations war0 conducted ot this PAS, 

4.95 Fiold Investlgation 

SWMU 33-017 io doscrlbad os oporotionol rolooocs from Main Sito. In the work plan, thruo 
soparato sots of eamplas, a total of 82 turtoco sompios, wcro idonliliod to oddross SWMU 
33-01?: vohicla mointonanco, airborno opcrarional roloaso, and droinago ( L A N  1992,0?84). 

Filly-six grid samplas woro token from o widc n t m  around Moin Sitc ond 

A r m  6. Samplao locations woro soloctod by random offsotsfrom tho nodcs 
of o 100-ft grid ovorlying Main Site and from lour oxtonsions rndiating from 
Main Sfto as dascribad in tho work plan (LANL 1992, 0784). 

Twonty drainogo samplas war0 collocted. 

' Six somplas wore taken from tho vohiclo maintononco m a  onst of shop 

TA-33.39. In nddilion to lhcso six snmplos, ton somplos woro colloctod 

from two ovcrlopping SWMUG, SWMU 33*004(i) and SWhlU 33*012(0), 
ornboddod in thc vohicle mnintonanco oron. 
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All 82 SWMU 33-017 samples wore onalyzed for inorgnnlcs, 80 for radionuclides by gamma 

spoctroseopy and SVOCs, 75 for plutonlurn, 74 for uranium ondtritium, 14 for herblcidos, 9 for 
posticidos, and 4 for PCi3s. 

4.8.2.1 Results of Fjeld Surveys 

All sampling polnts wero surveyud. No other fiald rurvoys ware associated with SWMU 33-017, 

4.8.22 Rosults at Fletd Scmnlng 

Tho Main Sito radiation survey, doscribod in Subsoction 4.2.13 oI tho work plan, did not detect 
any radioactivity (LANL 1992, 0784). No rndlotion was dotactod during routine field scraoning 
of sampling locations at SWMU 33-017. 

4.8.3 Scroonfng Assessment 

4.8.3.1 Cornporlson to BackgroundfSALs 

Tr l t lum Bocnusc the source of tthium is considerod to be tho high-pressure tritlum 

facility, a dotailod analysis of oil surface tritium ut Main Sit0 is included in the RFI Roport for 

MDA K (in proporotion). In  tlint roport, a risk ossocsmont for tritium Indicates that lovols of 
activity dotoctad In somplas colloctod at Main sito and MOA K prosont an acceptabte risk. Input 

to tho model Included on industrial workor oxposuta unit, an inhalatlon exposure pathway, 8 

contaminotod volume 200 f t  by 300 tt by 155 I t  doop, and a 1993 activity of 11 900 pCl/g, 

Calculations indicatud that tho olfoctlvo dosa aquivalont to o worker ot !he site would bo 11.9 

mromlyoar undor thcsc oxtremoly consowvotiva conditions. Thc DOE allowobio offoctive dose 

cquivalont is 30 mromlyoar (LANL 1995. in propnratlon). 

Grid Samplas Most grid snmplos wcro usod to calculate background UTLs spocific to TA-33, 

Rosults nra assoscad in dotail in Subsoction 3.2 of tho TA-33 RFI Roport LA-UR-95.882 (LANL 
1995, 1212). Tho grid tomplo sot contninod soma anomalous rosults. Plutonlum-239 (0,774 

pWg)  was dotoctod in snmplo AAA2089 colloctod about 50 I t  north of the site of TA-33.21 

(SWMU 33-005). lnorganlc nnomalios in grid samplos. ara listod in Table 4-26. Orgnnlc 
annlytoa abovo dotoction limits Dro l ittod in Toblo 4-17. Location of all grid samplos aro shown 

in Fig, 4-8. 
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Load 

INORGA 

M A 2 0 6 7  0-6 Sol1 1 802 30 38 400 

M A 2 0 8 2  0-6 Soil DO 38 30 400 
AAA2097 0.6 Sol1 61 38 38 400 
M A 2 1  05 0.8 Soli 00 39 38 400 

M A 2 0 5 3  0-8 Sol1 88 39 39 400 

UA2054 0 4  Soil 200 30 39 400 

w 

TABLE 4-t 6 

Silver AAA20Q2 

AAA20D9 
MA2053  

IIC CONTAMINATION ABOVE LANL AND TA-33 BACKGROUND UTLS IN 
SWMU 33-01? GRlO SAMPLES 

I I 

0-6 Soil 2.3 NDC NO 400 

0-6 Soil 4.6 NO ND 400 

0-6 Soil 8.0 ND No 400 

0-6 Sol1 
Urnniurn MA2075 0-0 Soil 

AAA2054 4 6  I NO ND 400 
41.6 1 2.8 4.8 95 

I I I I I I 

Zinc 1 AAA2067 I 0 4  I Soil I 217 t 101 I 62.3 I 24 000 

Upper bbmnca IimlL 

8 Not dolormind. 
Screonlng ackn bvel. 
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TABLE 4-47 

ORGANICS DETECTED IN SWMU 33-017 GRID SAMPLES 

~ 

~FluorMlhono 
Fluoranthono 
Fluoranthone 
Fluoranthorn 
Fluornnthena - 

f SVOCS I SAMPLE10 I OLPTH I MEDIUM I RESULT I SM' I EOL' 1 
On) (mdkg) hdko) (mgntg) 

AAA2053 0-6 sol1 1.6 3 200 0.33 
AAA2054 06 sol1 6.2 3 m a  0.33 
AAA2077 04 Sol1 2.6 3 200 0,33 
AAA2097 0 4  sal1 2.0 3 200 0.33 
AAA20911 0.8 sol1 0.81 3204 I 0.33 J 

Phenanthrono 
Phononthrono 

FluorOnO IAAA2054 I 0 4  I soil I 0.69 I 3200 I a. 33- 
Fluorono sail 1 0.58 I 3264 I 6.33 

-.-- _ _  _. . _  

AAA2054 04 sall 6.8 Nc 0.33 
AAAZO?? 0.6 sail 1.5 Nc 0.33 

. .  
sol1 0.02 1 I 0.33 Indono[ 1.2,3.cd)pyrone AM2077  0-6 I ' 

NPDhthalonO AAA2054 06 I Sal1 0.39 9 2 0 0  I 0.33 
NaDhthnfano IAAA2097 I 0.6 \ sal 0.93 I 3200 I 0.33 
Phonn nthrono IAAA2053 I 0.0 I Soil I 4.7 I w I 0.3.q 

.~ 

Phonnnlhrono AAA2097 I 0-6 I sol1 1 2.8 1 hy;T a. 33 
Phonnnthrono I AAA2080 I 04 I soil 1 0.30 I hrc I 0.33 - -~ 
Pyrono I AAA2053 1 0.0 1 sol1 I 19,G I 2400 1 0.33 
Pyrono I AAA2 054 I 0-6 I soil I 27.4 I 2400 I 0.33 

Pyrona 1AAA2221 2 4 0 0  1 0,33 
Pyrono I AAA2222 I 0 4  ] I . 0.44 I 2 4 0 0  1 0,33 
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Eonzo( b)lluoranthone 

Pyrono M A 2 0 5 5  0-6 Soil 0.71 0.33 2 400 

AAA20 5 6 0-6 Soil 0,36 0,33 2 400 
A M 2 0 6 4  0.6 Soil 0,66 0.33 2 400 

- 

Oralnage Samplos Four inorganics from tho droinago somplos axcoedod LANL and TA-33 

background UTLs (Toblo 4-18). Traco omounls of four organics woro found abovo dofectlon 
llmits (Tabfo 4-19). No other annlyte concantrations were found ebove TA-33 and U N L  
background UTLc. No figura is givon for thoso drafnege samples. 

TABLE 4-10 

INORGANIC ANALYTES ABOVE UNL AND TA-33 BACKGROUND UTLs ATSWMU 33-017 
DRAlNA GES 

Cadmium t A M 2 0 6 1  I 0-6 t Sol1 1 3.3 I 2.7 1 2.7 - _  
400 LQOd AAA2055 04 Soil 40  3e '.;.a8 

AAA2091 0-6 Soil 88 30 30 
A M 2 1  95 0-6 Soil 100 39 30 

400 
400 

I I 1 I I I I - .  

Uranium 1AAA2195 1 0.6 I Soil 1 5.2 I 2.8 I 4.8 I 95 
Zinc A M 2 0 5 6  0-6 { Sol1 110 101 62.3 24 000 

A M 2  1 0-0 Soil 110 101 62.3 24 000 

AAA2061 0-6 Soil 750 101 62.3 24 000 
------ 

AAA2 195 0.6 Sol1 350 101 I G2.3 24 000 

Uppor v~lsrnnco limit. 
b Screening ectlon levo1 

TABLE 4-19 

ORGANIC A N A L Y E S  ABOVE LANL AND TA.33 BACKGROUND UTLS AT SWMU 33-01? 
DRAINAGES 

ANALYT'E SAMPLE ID 

0-6 AAA20 5 5 
AAA2056 
AAA2064 

Fluornnthone 0.6 Soll I 0.41 1 0.33 3200 I 
0.6 3 200 I Soil 0.72 0.33 

Sol1 0.37 0.33 Phononthrono A AA20 56 0.6 NbC I 
A AA 2 0 6 4 0.6 Sol1 I 0.59 ! 033 Nb I 
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Vohfcle MalntonancoLocoted withln tho vohlcla rnointononco aroa oast of shop TA-33.39 are I 

overlapping SWMUs 33-004(1) and 33-012(a). Thoce SWMUs wore dlscussod in dopth In RFI 
Rcport LA-UR-95-882, Subsoctlons 4.4 and 4.9 (LANL 1995, 1212). Elovnted levels of lead 

woro detoctod in most samplos from tho area aast of the shop, As a maensof dealing with the 
averlopping PRSo, all inorganic contominallon was escribod to SWMU SS-OOS(i), outfalls from 
the shop, bocauso the shop contained c1 lead molting facility, Fig, 4.9 shows the rotationship 
of thoso overlapping SWMUs, 

lnorgonics and SVOCs ware dotectod in 14of the 16 samplestokon in thevehicle molntenence 
area. S o w n  samplcs contahod PAHs above SAL. Because SVOCs are logically 8 S S O C b l e d  

with molntonanco actlv~tios, th i s  contemlnatlon Is ascribod to SWMU 33.017. Table 4-20 lists 
inorganics dotoctad in tho vohiclo maintenance moa. Tabla 4-21 lists the SVOCs. TIC6 were 
dotactod in all SVOC samplos. 

4.8.32 Data Jnterprotntion 

SVOCs, spocificriliy cPAHs, wore found in tho vohicle mnintononce arm at lovols that 
oxcocdod SALs, With tho oxccption of load, inorgonics, radionuclides, horbicidos, and postkides 
woro below SALs. SVOCG and PCBs nro discussod in tho Appondix B sampling and anolysis 
plan for SWMU 33.017. 

Tho area east of TA.3349, roprcsontcd by SIX zarnplas from SWMU 33-004(1), four samples 
from SWMU 33-012(0), throo snrnploc from tho vohiclo maintonanco oron, and four samples 
from the main drninogo, appears to hova widccprood abovo-background concentrotlons of load 
and zinc, plus a iow nbovc=background obsorvntiana of nickol and chromlum. Thaso analytos 
ore iiddroscod in a toparoto RFI roport LA=UR-95-882 ( U N L  1995,1212). Thraa samplosfrom 
SWMU 33-012(a) were analyzod for PCBs. Snmplo AAA2032 contalnod 2.3 mglkg PCBs ond 
sample AAA2034 containud 0.25 mg/kg. PCB migroiion at Main Sito is oddrotsed undor area 
of concern (AOC) C=33=001 in Subsoction 5.4 of thlc RFI roport. 

4.8.3.3 Risk Assossmont 

Load rosults wora inciudod in tho SWMU 33=004(i) praliminnry risk asscssmont doscribed In 
RFI Rcport LA=UR=95=882, Subsoction 4.4. Aosults indicoto that although load contamination 
is widosproad in tho arca oast of TA-33.39, it would not pose a risk to t h e  most oonoitlve 
population, childron undor s w o n  years (LANL 1995, 1212). Becauso SWMU 33=004(i) is 

ombcdded SWMU 33-017, calculations for this risk assassmont are rapeated in Appendix D of 
this RFI roport for complctonoss in doaling with SWMU 33-017. According to EPA, nn 
acccptablo risk for load cxposuro is toss t h m  5% of tho population oxpoctod to havo blood load 

RFI Rcport for 7A.33 65 SoprcmberZQ, 1995 
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TABLE 4-20 

' un - U p p t  lolomu, Ilmtt 
SAL Scrooning ~ction Leval. 

e NC I No1 cnlculolod duo lo insuftiaonl darn obovo dolacdm fimlt 
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Acenophthane 
Aconophthono 
Acenophthone 

TABLE 4-21 

ORGANICS DETECTED AT SWMU 33-017VEHlCL.E MAINTENANCE AREA 

Oh1 (manm) (mmg) I (mdkol 
M A 2 0 6 7  0-3 8011 0.47 d 8 W  I Not llsfsa 

M A 1  976 0-6 Solf I 0.63 4 800 I Nor Ilsfed 
M A 2 0 5 4  0.8 Sol1 1 0.76 4 8 0 0  I Not ilsred 

I 

I ANAL'KE 1 SAMPLEID I DEPTH \ YEOIUU 1 RESULT I SAL' EOL' 1 

G7 Scpfcmbcr 29,1995 
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TABLE 4-21 (CONTINUED) 

ORGANICS DETECTED ATSWMU 33917 VEHiCLE MAINTENANCE AREA 

ANALYTE I SAMPLEID I DEPTH I MEDIUM I RESULT I EOL' I 

ScptcmbcrZ9, 7995 RFI Report for 7,443 
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TABLE 4-27 (CONTINUED) 

ORGANICS DETECTED AT SWMU 33-01? VEHICLE MAINTENANCE AREA 

I AHALYlE 

. 26.7 2 400 0.33 
Pyrone A M 2 0 5 2  1 0-6 Sdl 1.7 2 400 0,33 
Pyrone A M 2 0 5 3  I 0.6 Wl 1 D,G 2 400 0.33 
Pyrene A M 2 0 5 4  I 27.4 2 400 6.33 

SAL I Scmening actlon bvol. 
EQL I Eetlmatod quonoration limlf 
NC - Not calculated c!uo lo lnwffldent loxiclty d n h  

69 Scptcmbcr29, IS95 





Flg. 4-9. Main Slto: SWMU 33917, vohlclo malntonanco atoa risk assossmont exposure aroa 
showfng ovorlspping SWMUs 33-004(1) and 33-01 2(a). 
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lovols of groator than 10 pg/dL. Rosults of tho modoling offort for TA-33 rovoal that 1.66% of 

a hypothoticot population of childran oxposod to 416.3 mglkg a1 hod would axcood the 
stondard valuo of 10 pg/dL, indicating that odvarso hcnlth offocts from load oxposure are 
unlikcly at this site. 

Tho sarna oxposura unit used for load, opproximatoly 0.15 ncros onst of TA-33-39, was used 

for n preliminary risk assossmont for tho PAHs (Fig. 4-9). Risk assessmant c;elculetions for 
SWMU 33-017 or0 prosonted in Appondix 0 01 this AFt ropor!, Rosults show that tho estimated 

cnrclnogonic risk to construction workors is low at both the moan and the 95% UCL 

concentrations: 2.7E-07ond 5,6E-07, rospactivoly, Estimatod risk to future residents based on 

tho moan PAH concontrotion is3.1 E-06and whon basad on all sovon 95% UCLs, estimated risk 

ritos to 2.1 E-05, 

4.8.3.4 Ecotoxicologlcal Screanlng Assessmont 

A global ecotoxicologicnl nssossmont is prcsontcd in Subsection 3.2.3 of this RFI report. 

4.8.4 Conclusion and Rocommondatlon 

Bosod on results of this prolirninary risk nssossmont lor SVOCs, funhar study wil l be takon in 
thio cxposuru unit, which includon Iho nrctl oxtonding opproxirnntoly 130 f t  oust of shop 

TA-33.39. Phnso fI sampling will collact addilionnl somplos in tho vicinity of the olovntod 
SVOCs to rofino lavcl ond oxtant of contominotion (Appondix 8) .  

5.0 REVISED PHASE I SAMPLING AND ANALYSE PLANS 

Information gathorod dnco tho RFI work plan LA-UFb92425 was submittod in May 1992 
indicates that six sampling ptons nro inadoqunto or innppropriatc, Thoroloro, rovicod snmpling 
ptans for tho PRSs listod in Toblo 5-1 or0 cubmitlod in'Soction 5.0. 

5.1 SWMU 33903(b) MDA-D, East Slte 

SWMU 33=003(b) is undorground oxporimonttll chnmbor TA.33-G ot MDA 0. It Is discuasod i n  
tho RFI Work Plan for OU 1122, Subooctions 3,5,2,1 and 4.5,3,1 (LANL 1992,0784).. No action 

is proposod for tho chambor bosod on an asscsomont 01 oxposura pnlhwnys. A Phase I I  
sampling plan is proscntod for tho surfaco and subsurfoco'soil componcnt of SWMU 33=003(b). 

71 Scptcmbcr 29, 7995 





APPENDIX D RISK ASSESSMENT CALCULATIONS FOR SWMU 33-017 

1.0 EXPOSURE ASSESSMENT 

Exposure ossoasmant roqulros i d o n l l h l i o n  of opproprlate land us0 seunarlos, axposure 

units, potontial human rocoptors ond oxposuro routos, and estimotos of contaminant Intake. 

For tho risk a5sossmonts doscribcd in this roport, i t  is assumod that dl !and may bo used for 
futuro rcsidcntiol sitos. For an oxposuro unit undor tho rosidontial sconario, i t  is assumod that 
onch tcddonco wilt occupy approximotoly 0.15 acres (500 m2). The human. axporuro 

nssumptions o w  tho1 rosidants will ba oxposod to cxisting cito contaminants for 20 hourdday, 

350 daydyoar, lor 30 yoors. Tho oxposuro pathways that ore conmidorod undor tho rosidontial 
Gconario Includo inhnlotion of vapors and wind-blown dust: ingostlon of contomlnntod soil, 
wator, ond fruits or vogatnblos grown in contaminetod sofl; nnd contornlnotod toils or wator 
coming into contact with tho skin. Attochmont 1 to Appondix K of tho fnstnllation Work Plan 

(IWP) providos odditionol dotoil obout tho intoko assumptions usod for cach oxposuro 

pathway, undor cach land us0 sccnurio (LANL 1993,1017'). 

2.0 TOXICITY ASSESS;,:LNT 

Toxicity asscosmont roquiros idontifying opproprioto toxicity voluos for contarnfnants of 
potontlol concorn, Slopo factors, which axprcss tho potontibl of D contaminnnt to c n u m  cancor, 

oro obtoinod from tho Environmontol Protuctlon Agoncy's (EPA) lntagrotod Risk Informntion 
Systcm, EPA'o Hoalth Effocts Aasossmant Summary Tables, or tho Suporfund Hoalth Risk 
fochnicol Support Ccntor. Roforcncc dosos, which axprcss non-corcinogonic toxicily of 

contaminants, a m  bosod on tho most scnsitivo dofa sct ovoilabla foro givon targot orgnn or 

syctcm (o.g., tho livor or control ncwous systom). 

Charnctoriring rick consists of two stops: calculating a quontiflod ostimato of risk (c,g., 

oxposuro may rosult in a ono in o million chonco of dovoloping concor), nnd considoring tho 

uncortalntioo ossociatod with tho ustimato to pioco risk in porspoctivo. Tho numoricol cstlmnto .. 

of risk IS ccrlcuhtod using mathodc found in EPk's Risk Assossmcnt Guidanco for Suporfund 

(EPA 1989, 0305). Tho uncortainty unolysis contidars both llio uncortdntlos inhoront in tho 

risk ostossmont process and tho uncartaintics spocific to a particular site, 

Appondix K of tho IWP prosonls a dolniled doscription of tho risk assossmonl procose adoptod 
by LANL's Environmontal Rostotation ER Projcct (LANL 1993, 101 7). 

RFI Rcpart tor TA-33 LLl Scpfcmbcr29, 1995 
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33-1 056 
33-1 057 
33-1 058 

33.1 059 

33-1 OGO 
33-1 086 

~~ ~ - 

3.0 RISK CALCULA7lON FOR LEAD AT SWMU 33-017 VEHICLE MAINTENANCE AREA 

AAA1976 7 9  

A M 1 9 7 7  73 
AAAl978 800 

AAAl979 71 

AM7980  21 0 

AM2031 104 

Proflmjnory riekaasoosmont rosults fortho arao oast of TA-33-39 woro discussod in Subscction 
48.33 of this RFI report. This subsaction discussos the colculatlons loading to thoso rcsulls, 

Analytical rosults for load used in the cobulations ora given in Table D-1. 

33-1 102 

33-1 103 

33.1 104 

33-1 105 

TABLE &I 

LEAD VALUES IN EXPOSURE UNIT EAST OF TA-33-39 

A M 2 0 4 9  64 

AM2050  90 
Am2051 170 

AAA2052 46 

PAS' 1 SITEID 1 SAMPLEID I LEACJ(mg/kg) 1 
33-004(i), north 

33-01 2(a) 
I 33-1 087 ] A M 2 0 3 2  ~ 1- 1 1 6 -  I 
I 33.1 088 I A 0 2 0 3 3  I 53 1 
I 33-1 089 1 AAA2034 I 9 1 

3 - 0 1 ? ,  top of 
main dninogo 

PCB n Pdychlorlnold biphonyls. 

3.1 Cotcuhttons for Load at tho SWMU 33-017 Exposuro Unit 

Tho calculotion of tho m a n  and uppor canfidonco bound for load contamination In tho 

oxposuro unit cast of TA.33-39 fullowod tho mcthod for minimum varionco unbiasod (MVU) 
ostimalion for lognormal populations dcscribod by Giibcrt (1 987, OSOO), pp. 165-166. Tho data 
in Tabla D-1 aro soon to bo opproximotoly lognormally distributad in tho probability plot of Fig. 

0-1. (This is a probability plot, that is, tho obrorvod vnluos h a w  boon sortad and pfottcd on a 

logarithmic ccalo ogalnst ordor statistics from tho standard normal distribution. Doto from o 
log-normal distribution should loll approximnlcly along a strolght Itno in  such D plot. Tho 

doparturos from a straight lino that occur at tho low and in Fig. De1 infltrto the oslimoto of the 
varianco ond tho octimotos of tho moon, coo Equation 1 bolow, and ospociolly of tho uppor 
confidonco inlorvat.) 

Scplcmbcr29, T995 0.2 R N  Report lor TA-33 





Tho MVU ostlmnto of tho mean Is 

whore is the sample mean of the loggcd data, is the sample variance, n 
Is tho sample size, and is o function tnblod in Gilbert's book (although for 
our cnlculotions we programmed this function using the aeries oxpanslon 
givon on p. 165 of that book and vorifiod our program by comparing its 
rosults wilh Gilbart's Tablo A9.) An unbiasod esthator of the variance of 
is given by 

and thus 8 95% uppcr confidonco intoval for tho moan is computod finally 

as 

osouming approximato normolity of tho ostirnato (an applicnlion of tho 
Contra1 Limit Thoorcm of probabillty thcory) wilh the usual number of 

dogroos of froodom. 

Risks woro ortimatod using tho EPA'a lntcgratod Exposuro Uptako Biokinotle (IEUBK) Modol, 
Vorsion 0.99d (EPA 1994, 1178). This modcl considars cxposuro to load from sovoral 

pathways and corrclotos total oxposuro to o blood load lovd, which is tho standard doscriptor 

of load oxposuro. Tho IEUBK modo1 applios to young chlldron from birth to sovan yoars 

bocauso childron aro mom sonsitivo to land toxicity thnn adults. According to €PA, an 
accoptablo risk for  load cxposuro ic loss than 5% 01 tho papulation axpcctodto havo blood lend 
lovcls of groator than 10 pg/dL. Results of tho nodcling offorf for TA-33 rovcal that 1.66% of 
o hypothcticnl population of childron cxposod to 416.3 mglkg of laed would oxcood the 
standard valuo of 10 pg/dL, indicnting that sdvorso honlth clfccts from lend oxposuro are 
unlikely at this sito. 

RFI Rcpori for TA-33 Scptcmbcr 29, T995 
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3 3.2 Rosutts of the €PA Laad Modo1 (varslon 0.99d) bas& on 95% UCL Lend Concontralion 

In So11 st tho SW?dU 33-017 Exposuro Unit Y 

0-1 
1 =2 
24 
34 
4.5 

Rosutts of the EPA Load (Pb) Modo1 (Vorsion 0.W) basod on 95% Upper Confidonce Limlt 
(UCL) 

(Nf Pbh) bg w?) 
30,o 255.0 
350.0 255.0 
350.0 255.0 
30.0 255.0 
350,o 255.0 

AIR CONCENTRATION: 0.1 00 1.19 ~ ~ m 3  DEFAULT I 

5.6 
6-7 

Dim: DEFAULT 

350,o 255.0 
350,o 1 9e;r: n 

DRINKING WATER Conconmion: 4.00 pg P M  DEFAULT 
WATER Consumption: OEFAULT 

Soptcmbcr 29,1095 

SOIL AND DUST 1 
Soil: Constant concontration 
Dust: Multiple sourco analysis 

I -11,- 

I Additional dust source: Nono D,. . .--. 
Soil contribution convorsion !actor: 0,70 
Air contribuiion convorsion focior: 1W.O 

RFI Report for  rA.33 





PAINT INTAKE 0.00 1.19 PWday DEFAULT 

5 6  
6-7 

MATERNAL CONTRIBUTION: Infant Mdol 
Matarnal Blood Contribution: 2.50 pg PWdl 

3.7 11.80 ;:': 1 
3,4 1 1.76 

I 1-2 I 5.8 1 14.1 2 I 1O.M 1 
I 2-3 I 5.5 1 14.71 I 10.00 1 
1 3 - 4 1  5.2 I 14.85 I 10.97 1 
I 4-5 I 4.3 1 -  12.27 I 8.35 I 

I YEAR I DIET UPTAKE I WATERUPTAKE I PAINT UPTAKE I AIR UPTAKE I 

t 34 I 2.04 I 0.96 I 0.00 I 0.08 I 
I 4-5 I 2.81 I 1.03 1 0.00 1 0.08 I 
I 5-6 f 2.99 I 1.10'" I 0,OO I 0.1 1 I 

RFI Report for TA-33 0.5 Scprcmbor 29, 7995 





Load behlnd Bulldlng TA-33-39 

I .  . . 
... 

Fig. D-I. Probability plot of load vatuos. 

Scptornbor29, 7395 
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Bonzo[o]onthrtrcono 

4.0 RISK CALCULATION FOR PAHs ATSWMU 33a17VEHlCLE MAINTENANCE AREA 

33-01?: VEHICLE 33-017: TOP OF MAIN 
MAINTENANCE AREA DRAINAGE 

AM2049  MA2050  MA2051 AM2052 AAA2053 AAA20S4 , 

<0.33 <0.33 8.20 e0.33 4.q a 3.50 

4.1 Risk Colculatkns for PAHs 

Bonzofojpyrono 

Bonzo[b]lluoronlhono 

Bonxo[k]lluoranthono 

Chrysono 

Thc same formulas woro usad to'colculoto meons and 95% U C t s  for tho sown PAHs shown 

in Tobia D-2, 8olow=dotoctlon~lovoI obsowatlons woro roplocod by onoohalf tho dotoction 

lovol. Tho opproximuto log-nofmdhy of the obovo-botoction=lovol obsowotlons IC illuctrotod in 

Fig. D-2 for bonzo[ajanthrrrcono, which Is typical of tho PAHs for which six to nlno of ilia 16 

oboorvatfons tlro nbovo the dalcctlon tovol (Le,, fivo of 1110 sovon constituents In foblo D-2). 

TABLE D.2 

PANS IN EXPOSURE UNKEASTOFTA-33-39 

4 3 3  4 3 3  7.50 <0,33 ' 4.70 4.00 
0.34 ' ~ 0 ~ 3 3  9.80 e0.33 c.20 5.20 
0.34 e0.33 7.1 0 <0.33 4.30 3.00 
0.35 40.33 9.20 <0.33 5.50 4 .GO 

33-004(1): NORTH 
OUTFALL 
AAAl975 I AAk1976 I AAAISM 

33-004(1): SOUTH 
OUTFALL 
AM1978 I MA1979 1 AAAl980 

Dibonzofo,hIanthmcono 1 <0.33 I e0.33 I 60.33 160.33 10.59 I <0.33 I 

Bonzo[b]fluor~nthono 

Bonzo[kltluoronthona 

Indono[t ,2,3-cdlpyrono 14.33 I c0.33 14.20 1 e0.33 12.20 13.30 I 

e0.33 1.10 0.45 1.50 3.1 0 0.80 

4 . 3 3  GO .33 e0.33 0.36 q0.33 0.57 
Chrysono 

Dtbonzo[a,h]onthtocono 

Bonto[a]onthrocono 1 4 ~ 3 3  I 1.80 10.39 I 1.30 I 1.60 10.60 I 

e0.33 2.00 0,54 1 ,SO 1 .so 0.64 
4 3 3  c0.33 e0.33 4 . 3 3  e0.33 <0.33 

Bonzo(o1pyrono 1 4 . 3 3  10.86 11.30 10.62 I 

Indono[l,2,3-cd)pyrono I <0,33 I ~0.33 I <0,33 140.33 I 40.33 I <0.33 

D-7 Scptombcr29, 7995 
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TABLE D-2 (CONTINUED) 

PAHs IN EXPOSURE UNIT EAST OF TA-33-39 

Bonzolalon throccno 

133-012(ak STORAGE AREA 

A M 2 0 3 1  AM2032 AAA2033 AM2034 

40.33 0.51 ~0.33 <0.33 
Bonzo[n]pyrono 
8 o n t  o f b] f 1 u or a n t h c n a 

Benzo[k]fluornnthone 
1 Chrysono 

t 

<0.33 ~0.33 <0.33 <om ~ 

0.3 3 0.43 ~0.33 e0.33 
40.33 0.52 ~0.33 ~0.33 
e0.33 0.54 <0,33 e0.33 

Obtowotionr for sovan PAHc dotcctod in slxtoon samplos from this oron aro shown in Tablo 

0.3. Moan ond 95% UCLs woro computod for thoso tovcn cPAHs using tho MVU lognormal 

cstimotots. Obscrvotionn bolaw dotoction level wore rcplacod by ono-half tho dotoction lovol 
(€PA 7989, 0305). Calculaiod valuos aro shown in Tablo D-3. 

PAH t,jUN (rnflg) 95% U C L ~  (@g) SAtb (wg) 

I Bonzola]~lnthraccno 1.35 2,28 t ,O 

TABLE 0-3 

3onrofalpyrono 

MEAN AND 95% UCLS FOR PAHs IN EXPOSURE UNIT EAST OFTA-33-39 

1.1 1 t 1.89 0.1 0 

Dibonsola, h)ont hmcono 

E 
I 

BonzoIblfluoronthcno 1 1 . i d  I 3.03 I 1 .o 1 

0.1 9 
w c n o  0.54 

3anto(kjfluoranthono I 0.80 I 1.45 I 1 .o I 

0.21 0.1 
0.06 1 .o 

a UCL I Upper Eonrrdona tlmk 
b SAL u Screening actbn kvol, 

0.0 





. _ 
KPI Kcpun 

-7 

-3 

6 
3 

conoidorod: .I 

7 
e 

9 

Risks wora cstimotod using tho mothodologyoutlincd in Appondix Kof tho IWPforcorclnogcnic, 
nonrtldiooctiva compounds ( U N L  1993, 1017). Two difforant oxposuro sconarioo ware + 

e. 
i 

U, 
IC 

construction, which assumes that tho exposuro unit would continuo to bo 
usod by U N L  and that construction workors working in the unit would h a w  

thu  highosl oxposuro potentid; and * 
‘9 
c 

rcsidontial, which ossumas tho! tho cxposuro unit would ultimately bo usod 
7 4 
J !or housing, 

Rosults show that tho octimatcd corcinogonic risk to construction workors is low at both tho 
moan and tho 95% UCL concontrations: 2.7E-07 and 6,GE-07, rocpoctivaly. Estimatod risk to 

futuro rosidontr basad on t h o  moan PAH concontration is 3, l  E-OG ond whan basad on all savon 
95% UCLs, cstimotod risk rlsot to 2.1E-05. Printouls showing rasults of tho colculotions aro 

includod in Attnchmont 0-1 of this  appondix 

0.9 Scptcmbcr 29,1995 





i 5.0 

l o  

Mooiurod vnluoa 
0 Roportlng llmit 

a 
Q 0 O Q Q Q  

a 

a a 

e 
a 

1 
I I I I L I I 
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Fig. D-2. Distribution of bonro[a]anthracone in SWMU 33417 oxposuro unit (fognormal plot), 

Scptcmbcr29,1995 P i 4  
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TABLE c-c 
8TATW7CAL SUMWRY OF SOIL DATA 
VEHICLE MAINTENANCE AREA 
WL, LOE A U M O L ,  NEW ME%ICO 

COPCa - Charnlealr ef polcntlal c~nccrn 
FOD rc Frequency d dotscllm 
Canc. o Ccnceetratfon 
UCL I Upper wnflcknce llmlt 
Mu. c Maxlrnurn mtucted concentrotlan 
At canwflzntlmrs ma In unlk d r n r U k l l  

4 033 
0.33 

< 033 
c 0.33 
< 4,s 
r~ 0,33 
4 0193 

0.1 
1 9 b  

89 
0,16 

4 I2 
9 

4 Oe4 

< 2.0 
< 0.2 
< t.0 

37 
-. , -  

1,552 
101 14 
'I ,744 
0.876 
1,607 
0,187 
0,644 

OIOBB 
2,113 

80.868 
0,419 
1,IM 

1 8141 2 
13822 
24,lSB 

o,o€a 
1 ,Bo 

986i'tU - -  

2,282 
1,891 

1 .a 
2,745 
U t 4  
0,863 

8,034 

0,lU 
llJE12 

99,885 
0 , m  
1,702 

25.nb4 
210.968 
38.5Q9 

' 0,733 
2.782 

608,0? - I. 

0,135 
2.5s 

meas.  
014f2 
1,702 

26,800 
21 0.968 

0,l a 
2,fU 

38,393 

6oa,oto 
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TABLE D-1 
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TAKE I-1 
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