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EXECUTIve SUMMARV 

Tnls Resource Conservation and Recovery Act (RCRA) Facility Invostlgatlon Report deGcrlbes the Phasa I 
Invostlgatlons performed at formerly designated Operable Unit (OU) 1100. OU 1100 Is located In Los 
Alamos and Santa Fe counties In north'central New Mexico and consists of Technical Area (TA)·53 and 
TA·72, which are active TAs, and TA·20, which Is Inactive. The OU COVers approximately 2AOO acres of 
mesas and canyon terrain and extAnds from the TA·53 entrance road eastward to New Mexico State Road 
(SR) 4. The au Includes most 01 Sandia Canyon on the south, Meslta de Los Alamos In tl1e center, and a 
portion 01 Los Alamos Canyon In the north£Jast. 

Former TA·20 was located In Sandia Canyon south ot TA·53, the Los Alamos Mason Physics Facility, 
which Is located on Meslta de Los Alamos. TA·72 Is located In Snndla Canyon. approxlmalaly 1.5 mI W6Ut 
of SR4. 

This report satisfies tho s~e'Ap£JcHlc regulatory raqlliremants contained In the Los AJatrtJs National 
Laboratory (Laboratory) RCRA operating permit. specifically In Module VIII, which contains the Hazardous 
and Solid Waste Amendments (HSWA) corrective action requirements. 

This document reports on field InveDtlgat/ons carried out In 1995 for flva aggregates of tlve potential 
release slles (PRS): Landfills, Firing Sites, Waste and Product Storage Aroas, Septic Systems, and 
auHalls. The objectives of these Invest/gat/ona ware to determine the nature and axtent of 
contamination: to determine the naed for correctlva action: and to satisfy regulatory reqUirements that 
pertain to au 1100, If any. at those sites. Two other aggregates, tho Undarground StoragB Tanks [PRSs 
53·006(0. IH lind the Lagoons !PASs 53·002 (a and b)] wid not be addressed hare. InVestigation 01 the 
tanks has bean deferred for budgetary (Oasons and proposed for 1991, and the lagoons ara being 
addressed as a RCRA Closure. 

Flold activities at thE! remaining PRSs began In April 1995 and were mostly completed by July 1995. A few 
oddhlonal samples for semlvolatlle organic compounds analysas Were collected In Oecamber 1996. 
Sampling results Were evalualed 10 determine whether they provided enough Inlormallon to make 
decisions regarding cleanup, 1'0 further acllon (NFA), or the naed tor a Phase /I Investigation. The 
analytical data received by the Laboratory undO/went a quality assuranoa/quallty control assassment, and 
the results showed that 100% 01 the data W1l9 acceptable and delanslble. Data analysis for 13 of the sites 
showed no contamination 01 soli: these s~e9 are recommendad for NFA based on the Laboratory 
Environmental Restoration Project Consistency Team's NFA Polley Criterion 4 because no chel1llcals of 
potential concern (COPC) Were prasen! or relalned. The lollowlng actions have been or will be taken for 
the remalnlnQ seven sHes: 

• PAS 20·003(01 and PRS 53·0'10 Ware oleaned up as VolUntary Corrective Actions (VCA) In 1996, and 
tho reports were submlt1ed to the US Department of energy (DOt:) 0" Seplember 28, 1995, 

• PRS 20·Q02(d) and PAS 53-006 will be cleaned up as VCAs In 1996, and the plans for thlu wort< will 
be SUbmitted to DOe on November 23, 1996. 

II PRS 20-00i (0) and PAS 53·005 will be Invastlgated furthlJr £IS a oontlnuatlon of Phaee I 
Invastlgatlons. PRS 20·001 (0) was not adequately sampled to delarmlne the extant of the 
contamination, and PRS·53·00S, the Waste 0/1 Pit Was not IOl'latod. 

• PRS 72·001 Is the small arms firing and training range ourrer;tly used by the Laboratory socurlty lorce. 
No evidence ot lead migration was found rosultlrlg from tl1ls PRS, but the site Is recommonded for 
deferral until decommissioning because 01 Its active status. 

Tobie 5S·1 presents El 9ummary of the PRSs and the proposed actlol's. 
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20-001 (D): A 
, i 

20-001(b) , A 

20-001(c)" . A 

,. , 

20-002(0) A 

20-002(b}, A 

20-002(c).' A 
, 

20-002(d) , A 

20~OO3(b) 

20-000(c). 

12-001 ' " 

, , " , 
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83,-001 (0), A 

1S~.OO1(b) A 

'OD-001(_), 
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63-001 (al, ' 
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SO-OOB A 

S~-OOIJ' 
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TABL.E EB-' 
SUMMARY OF PROPOSED ACnONS 

NFA, . Furth.r Action Rationall Stetlon 
Orltol'la-, ' 

Landfill. 
4' SHo hID balm chllroctorlzGd, and no G.' 

COPCs oro proo!)n!. 

.4 S/la hilS boon ehllroctorlzod, and no 6.2 
COPCD ar.proa .. nl. 

Continuation 01 Sho was nOllldaqullloly 5.3 
PhRGe IlIomDUna ChAroC1orlzod. 

Flrlno Sit .. 
4 She hal baon characlorizGd, and no 5.4 

OOPOu Dr. DfOBGnt. 

4 Siro I1all bOBn enartJdorlzod, I1I1d no G.G 
COF'Cs 1m) IlmBont. 

4 SIIIa hOB boon chllrnctorizod, and no 5.6 
copen lUG rHinent. 

VCA PIIII\ will be lubmll10d NOVl.mbar 23, G.7 
1996. 

" Silo hila boon charactorizGd, and no 6.B 
COPCs arQjlrUlIgnt. 

VOA In 199B Final repor1 Dubmlltod Soptombor SO, G.9 
1995 

Oof.rrDd Sh., In UDO 610 
WIll. lind Product Storao. Arllll 

4 SUG hila bOGn c:h:lraClontCK'l, and no 5,' , 
OOI'Os Bfoprouorll. 

" Silo hila boon elHUllclrn1:Gd, and no 5,'2 
COPOa IlrGJ)rI!lDonl. 

" Silo hOI boon charICl.rlzGd, and no 6.13 
oope. oro Drosonl. 

4 5110 haB bMn chlucr;1orlzod, lind no 6.14 
COPC. Dr"~J)rIJ"'l'It • 

Conllnuatlon 01 Walll., 011 Ph WAil nollocalod, 6.'6 
. !'hlill" IlIaml)lIno 
VCA for rru:lll1lion Radllllion prollon,: VCA Plan will bo 5.,a 

lIubm~'od NOYombl)r 23 , gOG 

" NFAAOAA Silo hllil btllJn cMarlictorl.rod, Ilnd na 
copea oro orDoGnl. 

VCA In ,0;1$ FlnDI rtpor1 Dubmlt1ld Soplombor 3D, 5.17 
1005 
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PRS HSWA 

53"009(0) 

5~'.O(J6(b) A 

53.00Ste) A 

53.006(d) A 

53 .. 000(0) A 

53.000(0 

20 .. 004 

20·005 . A 

53.012 (0) 

53·002tll) 

iABLr:! ES·1 
SUMMARY OF PROPOSED AC~ONS 

(Continued) 

NFA Furthar Action Ra110nala 
Orltarla 

UndlJrareund sternaa iunkd 

InVoatlgn!lon dsforrod bocnUlla 01 
budtl ot constralnta In r:v 1 g9a 
InYoollgntlon dohmod bocnUIIG 01 
budaol contltrnlnlllin r:v 199a 
InvasHonl/on dolorrocl bGonullo 01 
budnol consHalntsln r:v 1 gg& 
Inl/olltlgntlon de/orfed boollulUJ 01 
budgo' cOMstrnlnla In FV H19S 
InvoslIgntlon dsltmsd baCnUbG 01 
bUdget ecltlaltlllnis In I=V 1 ggg 
InYobllgatlon doforrod beoauso of 
budno' conatralnts In FV 1996 

Saptlo BYstems 
4 elta hnll boon characturl%od, and no 

OOPOB nrollroBonl 

" SUa hall boon ohnrllclorlzod, and no 
OOPOa aroJl!Olllmt 

out hili 
4 Sito Hall beDn chlltnclurlzod. and no 

001='011 aroprosl'ml 
l.,,~oonfl 

Cfoburo Oblluro undGr FlORA 
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1.0 INTRODUCTioN 

1.1 General Site History 

Technical Area (TA) -20. TA·53, and TA·12 constitute the formerly doslgnated Oporable Unit (OU) 1100, 
which Is located south and east 01 Los Alamos townsite (Figure 1.1-1). This SliD oxlonds from tho" A·53 
entrance road ea!'ltward 10 New Mexico State Road (SR) 4. The boundary lollows 8114 to where It Jol119 911 
502. and the site narroWs to about the width or SR 502 as for as the boundary with Snl1l1delonso Pueblo. 
OU 1100 Includes most of Sandia Canyon on the south, Maslla de Los Aismog In Ihe cantor, and n portIon 
01 Los Alamos Canyon In tho nor1heust. The nor1horn boundary Is broken (Figura 1.1-2), but it follows Los 
Alamos Creek eastward 10 the Sanla Fa Oounty IIno, than shlltl! nor1hward up onto Los Alamos Moan and 
continues eastward along SR 502 (commonly relerred 10 as Ihe Main Hili Road). The southern boundary 
follows the south rim of Sandia Canyon, and the oastern boundary curvos nlolig Bnndaliar National 
Monument property. 

TA-20, no longer a designated TA, was located In Sandin Oanyon soulh of TA-53. the l.os Alamos Mason 
Physlos Faoll~y (LAMPF). which 1!llocated on Meslla de l.os Alamos In the oentrol portion of the OUt TA-
72 Is located In SandIa Canyon. approximately 1.5 mI wast of SR 4. l.os Alamos National Laboratory 
(Laboratory) never conducted actlvnles either within the portion 01 LOB Alamos Canyon thnt Is Inoludod In 
ou 1100, or In the portIon at MellUs de Los Alamos east 01 LAMPF (LAN1..1994, 1157), 

This report addresses 27 polential release sites (PRS) that have been takun from the Rosouroe 
Conservation and Recovery Act (RCRA) Faoility Investigation (Rr:l) Wo~ Piun (LANL 1994. 1157). The 
underground storage tanks and the lagoons will not be addressed here. Invostigatlon for the tanks was 
deferred untll1g97 for budgotary reasons. Elnd the lagoons am being addressed as a RORA closure. 
Atter the InVestigation for Ihe underground storage tanks Is completed. the results will be pmsented In an 
addendum to this report. 

ThIrteen 01 the s~es addrassed In this roport have bean proposed for no further action (NFA) undor 
Criterion 4 ot the Laboratory SA Project Conulstency Teomls No Further Action Criteria Policy (PCT. 
1210). The remaining seven PRSs have undergono or will undergo the following ncUons: 

• PAS 20·003(c) and PRS 53-010 were cleaned up RS voluntary corrective actions (VCA) in 1995, and 
the reports were submtt1ad to Ihe US Department 01 energy (DOS) on Soptembar 30, 1995. 

• PRS 20·003(d) and PAS 53-00B will be oleaned up as VCAs In 1996, and IhEl plans will be submitted 
to DOE on November 28. 1996. 

• PAS 20·001 (0) and PAS 53·005 will be Invesllgated further as a continuation of Phase ,. !'RS 20· 
001 (c) was not adequately sampled to determine the extent 01 tim oontamlnatlon, nnd PRS 53·005, 
the Waste 011 PII. was not located. 

• Phase I results for PRS 20-001 (0) and PAS 53-005 will be prosenled as an addendum to this report. 

1.1.1 TA·20 

The first lacllltles were constructed at former TA·20 In 1944 10 tosl Inillators lor nuclear explosions. Flrtng 
tesls began In February 1945, and by March 1945 additional areas Were being used for Implosion or 
impaction tests, A number of buildings and areas gun tiring sites, a firing pit. and magazines fot munition!] 
storage Were developed In support of the tesling program, (Figure 1,1-3). 
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Chapter 1 Introduction 

The lormer TA·20 underwent an Intensive radlallon monitoring and cleanup both In the spring of H146 
and In 1948, when TA·20 was decommissioned to make way lor a new road through the canyon lor access 
to south Mesa. In TA·3. and I..os Alamos (L.ANI..1994. 1157). Many of the struclures were dlsmanlled and 
removed about that time. and two magazines waro deactivated but ware nol dostroyod until 1960. During 
the extenslvo cleanup during 1948, 60 to 10 Ib of high explosives (HE) was removed (LANL 1984, 22-
0015). Since then. the Lnborlllory conducted periodic searchas for HE. and tho area was declared safe In 
1973 (LANL 1994.1157). 

1.1.2 TA-53 

LAMPF consists of a O.5·ml·long linear proton accelerator and assoclatod research areas, ollices, 
laboratories, and shops. Construction ot LAMPF began In 1967, and the IIrst proton beam, w"h ar, 
energy ot 5 million electron vo~s (MeV). was produced In June 1970. In June 1972. tho lull design 
energy ot aDo MeV was at1alnod, Additional progressive Improvements have boen made over £I number 
of years. and the routine operational current level Is 1 milliampere (LANL 1981, 22·0017). 

Building TA·53·1 houaes admlnlstral/ve and technical oHlcas. laboratories, shops. computer facliities l and 
a cafeteria. Building TA·53·2 contains a fUrnace shop, a lent and assembly shop. development 
laboratories. and a staH shop. Special components and experimental apparalus are assembled In TA-53·2 
In addition to repairs and tants conducted on klystrons and modulator assemblJes. TA·S3·3 houses the 
Hnear prolon accalerator and associated experimental research areaa. oHlcosl laboratoriasl and shops. 

The Ground Test Accelorator faclilly, TA·53·365, also locsted £1\ TA·S3. Is a linear accelerator that was 
developed to test particle-beam woopons systems. this laclllty Is localed south 01 LAMPF and west of 
I..ANSCE. 

Location of the PASs al TA·53mB presented In Figura 1.1·4, 

1.1.3 TA-72 

TA·72 currontly Is used as a firing range by Protecllon Technology Los Alamos, the Laboratory's Bocurl1y 
force. This range has been operational since 1966. Structures on the slle InclUde some that ware buUt as 
part ot the firing range In addilion to a guard house and associated structures from the former TA-20, 
which were abandoned In 1957 When acoess to East Jemez Road became unrestricted. Two Laboratory 
water supply wells, eaoh wnh an assocleted chlorinator and pump statlon, are located wllhln TA·12 (Flgu ra 
1.1.3). 

1 .2 • AFI Phasa I Work Pion Ovorvlew 

The overall obJectives at tleld Inv8511gatlons al OU 11 OOj as slated In the RFI Work Planl ware to determine 
the nature and extent 01 contamination. " any. from roleElSDs 0\ the PRSs: to determlno tho need tor 
corrective Dellon: and 10 satfsfy thoso regulatory requlromenls thai pertnln to OU 1100 contained In the 
Laboratory's permIt to operate under RCRA (L.ANI..1994. 1157). This RFll;eport dlscussos the 199511eld 
Investigations 01 the 20 PRSs. which do not InclUde the underground storage tanks or the lagoons, 

These Investlgallons also sollsly the nlta-speclflo regulatory roqulrcmel,ts contained In the Los Alamos 
National Laboratory's (Laboratory) RORA operating permit, specUlcally In ModUle VIII, whloh contains the 
Hazardous and Solid Waste Amendments (HSWA) corracllva action toqulromanlB. 
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Chapter t Introduction , , 

A general conceptual model Was developed lor tha RFI Wo~ Planl which Idantulad potonllo! contalnlnant 
pathways and potential hurnan receplors (LANL 19941 1151). The model Identilled hlstorlcnl liouroas ot 
contamInation and migration! current souroes 01 conlamlnalion, and o:<posUto toutos. ihls Informat/o', 
was used EIS a tool lor making decisions regarding tlla sampling and analysus requlrod to adaquatoly 
characlurlze the PRS. 

The conceptual axpoElure model Is basad on archlvnllnlormatlon only! and the pathWay lor o)(posuro 10 
the wOrker In that model can occur Ihrough Ingesllon! Inholntlol', dermnl contaot, or external radlalion, 
both at the sUrfaoe or during excavation, and would bo expected to POBU E1 minimum threut 10 wotklns. 

For purposes 01 planning In the AFI Work Plan! the PASs 1M au 1100 Wate placod Into aggregatos bused 
on !llmliarHy ot lunctlon and other crtterla. The aggregntes are landlllls. llring silas. wnsta nnd product 
slornge oreB!l. underground storage tanks, septic systems I and tho la"oons. These same aggrogate 
systems have been retaIned hara In this report, allhough encl, F'~S Is dasctlbad soparataly for clarity. 

Addltlonally, a VOA may be proposed at any slage 01 the RFI to provide an obVious. leaslble, and effactlva 
remedy lor a site Where conduotlng tho VOA Is mora cost·af1ectlVe than compleUng the I1Fl/Oorractive 
Measuras Stud~ process. II tho site meets the orlterla tor no furtl10r acllon (NFA) ftom tile R~I Wotk Plan. 
SootloI14.6.1 (LANL 1994,1157) and POi (Project Oonslstency Tetlin) EM/ERJPCi·015, memorandum. 
IINo Furthor Action Policy" (POT. 1210), tho she may be proposed lor NFA. 

1.2.1 Landfills 

The landfills were aggrogated based on the similarity ot function and hlstorlcnl time frame. Alter Iho activo 
s~e~ were no longer In use. building rubble and possible contamlnrmtslrom the silo wers burlad. COPCs 
expected were HE, metals. strontlum·90 and uranium. The slles Wera surveyed by geophysics 
techniques to help establish locations tor trenchIng and removal of snmples. Samplas wata taken In 
June 1995. 

1.2.2 FIrIng Sitos 

The firing sites were aggregated based on tho similarity of function und historical time frame. auns wera 
mounted and explosives tested at those locations. Atter the acUve sllea were no longor In use. rubble 
and potslble contaminants trom tho slle Were burled. Bullets, D soureD 01 land, are known to be present at 
PAS 12-001 around the base 01 the berms and cliffs (LAN!. 1£)90, 0145). whloh ware uaod as tha 
backstop for the firing range. COPCs oxpected wero HE, metals, and rndlonUclldas. Tho sitos ware 
surveyed by geophysIcs techniques to help estnbllsh locations for trenching and removal of samples, and 
radiation surveys were conducted to establish bins for sampling locallons, ihose sitos wore !lamplad In 
May and June of 1995. 

1.2.3 Waste and Produot Storago Aroa 

The waste and pruduct storage araas In various locntlons at iA·53 Were aggregated basad on the 
chemical storage function. COPCs at the sites InClUded VOCal PCEls! matals. and TPH. l=Iadlonuclldas 
were additional COPCs at PRS 53·00a. tho Bonoyard. ihose PRSs wore onmpled In Mny 1995. avooa 
samples were taken In December 1995 at PAS 53-001 silas to provide additional characterization 01 those 
sItes that exhIbited elavt.lted lovels of TPH. 
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Chnetof f Inrroducr/on 

Undorground BtorligD TDnka 

Slta: Inv91lUglltionD for tho undorground etorago tanka woro doforrod boceuoo 01 budgol consiraln1B 
during tho laW'ot109S. They Ml currnntly propoood for InvontlgBtlon In 1991, and 'hI) r06ults 01 {hI) 
ItwoDtlgnlioM attluU Umowlll bo pruparod I1B dn addundum 10 thlD roport. 

1.2. ts Saptlc SYlitama 

Thallo Inuet/vo' dopllo tlyotoms waro I1ggrugBtod bocau~o of tholr uno and IJUspoctod conlllmlnl1nllJ. 
COPCs' 'ncluddd VOCal avoclJ. cyanldd and motolo. GOOphYDlcD l~chnlquos worn usod 111 tho 
prollumod'iocationli to dutormlno U,a O)cl1ct locntlon 01 mOBO oYlJtoms, If posGlblo. SamploB woro lol(on In 
Juno: 199/3\ 

1.2.8 OutfDII 

P~S S3.012(O) WIlS th'o only ouHl1l1lhal wall Inoludod In fhl) ?heno II"voBllgations for OU 1100. COPCs m 
thu DullalllntlludtHJ VOOa, mt1lalc, l'Oeil, and TPH. SVOC oamploll wore tBkon In Docombor 1996 10 
provld" additional oompound·npeolfJo ChIJrtlC1&rlzlltion 01 tho outfall. 

1,2.1 L.bgoona 

this aggrognte cOl1llatc otthroo 6Ul1aco Impoundmanla ItWD InOCllvo PRS 63-002(0) Bnd ono activo PRS 
, S3~002(b)J thl1taracurrontly mgulated lalnlBrim-otalulJ mb:od·WDsto ImpoundmonllJ under RCRA, Thous 

Impoundml,fntB nru deferrodactlons, ond fMy will undol'Qo closuro undor RCRA. 

1,3 Flald Actlvltlas 

Tho, flnld wort< WBtl c:onductod trom' May 9 to Juno 8, 1995, according to apoclflcatlons In tho RFI Work 
Plan. Sompllng.actlvltlas InchJdod aur1aco Bnd !lubsUr1aclng sampling using tho spatia and scoop and tho 
hand auglJr'mothods. Apl'roxlmalaly, 190 camplOl~ waro takon during the Phaso 1 RctlvhloB. Additional 
SVOCslJmplos warn colloctod In Decembor 1995 to provide compound-spocUlo Intormallon In locBllons 

, wham I'hald I TPH I'saulls wore peRlllve,', ' 

Radlatlon, goomorphlc, or goophyalcrrDurvoYD woro pertormod all opocHlod for tho PRS bofore sampling 
bagan, l.andouNaya woro pol1ormod to &01 grid points Dnd sample locallons using ostabllsi1ed Global 
Positioning Syatom'BulVdY monumonts wHh coordlnatos publlshod In 1M !.AN!. SUlVsy Monument 
Netwonr Manual '(\.ANI.' 1994). ,A Sokkla Sot 11113 iotol Stallon with SDR Data Collector wa.q USBd to 
conduct IhoBUNOY., Cata woro downloadod frornthe survoy oqulpment to Sokkla !.Ink and DCA 12,0 PC
ballod clyll. and Durvoylng soHwaro. iho data control polnlB wora thon BdluGtod as roqulrod by Now 
Moxleo Illata Durvoylng regulations.' 

, " 

Goomorphlc surveyo waro conducted ot PRS 20.003{b), PRS 63-001 (b), and !'FlS 72-001 to localo 
oadlmant tral'D for biBBed BllmpHng. Goophyalcn DUrvOYS were p!H1ormed at PRS 20-001 (11), PRS 20-
001 (b)IPRS 20-001 (c)" PRS20·004 nnd PRS 20·005 to locota underground ObJocts. 

Field Bcroanlng W'BB porlormad at ovruy aamplo location ond on the collocted sampla matarlal to deformlna 
potontlBlhazards Dnd to protoct tho hBolth.snd /latoty ot tho on·slto workors. Scraonlng for radiation or HE 
wes pol1ormod using !ho L.aborotory Environmental Restorel/on (ER) procedures as specUlod In the RFI 
Work Plan ,or'the Slto·Specltlc, Hoalth and. SofolY Plan. A Ludlum 2221 alpha detector and an -ESP·1 
bota/gamma BUNOY Instrumant waro for scroonlng for gross alpha, beta. and gamma. A photolonl%Btlon 
dotoctor wanuQod toscroon for VOCs andcombuotlbla gesQs, and the He spot taGt was used 10 scraan 
toroxploslvos. .. ' 
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Introduction 
Chl1pter t . 

Samplos collecled during this Held wo~ were principally soli. Methods of sample caUsation Included 
spade and scoop, hand auger, and trenching. Walor sampleD 01 rlnsats wator werll also collected tor 

wasle charoctorlzollon purposes. 

All applicable L.ANL.ER.SOPs (LANL, OB75) were followed unless otherwise noted In Chapter 5.0. 
Appendix E Is a list at applicable SOPs and analytical mothods usod In this Investigation, 
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2.0 eNVIRONMENTAL. SeTTI~JG 

The environmental setting of the Laboratory 19 dosorlbed In Section 2.4 01 tho Installation Work Plan OWl') 
for Environmental Restoration (LANL 1 995. 1164). A discussion of the environmental sottlng, Including 
climate. ~eology, hydrology, and a conceptual hydrogeologic model 01 OU 1100 and the surrounding 
area, Is presented In the RFI Work Plan (LANL 1994, 1157). A cummat;' Is prolJontod In the lollowlng 
sectlcms. This desorlptlon provideD the Intormatlon required to evaluate potential contaminant transport 
pathwaY!l and conceptual exposure models Ilt au 1100. 

2.1 CllmBte 

Los Alamos County, Including the OU 1100 area, has a semiarid. ternporate mountain cllmato. The high 
altitude, light winds. clear skies, and dry atmosphere allow summer tOrTIperaturos to range frorn 45°F to 
9soF. DUring the winter, the temperature typically ranges Irom 1!:i°F to SOoF. Based on measuremonts at 
the East Gate meteorologlonl station, the avo rage summer precipitation Is about S In" whUe tho average 
annual preCipitatIon Is about 16 In. (LANL 1993, 0829). Stream flow In the canyons can occur as a result 
01 SUmmar storms or spring snowmelt runolt. 

2.2 

2.2.1 

Geology 

Geologic Setting 

A detallod discussion of the geology of the LOG Alal1lJs area can be lound In Sec1lon 2.5.1 01 the IWP 
(LANL 1995, 1164). 

The stratfgraphy 01 the mesa was derived from numerous boreholos located on the mesa and In SandIa 
Canyon and water wells located In Sandia Oanyon (LAN!. 1994, 1157). ihe dapth at thasa drill holas 
ranged from 75 to 160 ft. Oore recovory In aI these boreholes Wwl poor because the bedrock was 
fractured and nonwelded. Additional stratigraphy was Inferred from geologic studies at TA-21. which 
provided a detailed description of ax posed rocks along the north wall 01 Los Alamos Canyon dll'Octly 
northweotol TA·53 (LANL 1993, 1076). 

The water wells In SandIa Canyon Ihat went to a dopth of about soo it provided geolo,,'c Information 
(Purtymun, 22·0005), and a water well In Los Alamos Oanyon directly north of Maslta de Los Alamos at the 
a depth of about 2.800 tt provided addHlonal Information that was Infarred to sHoe! the deeper areas 
under au 1100 (Sloker el al. 1992. 0826 and Purtymun 1984. 0196). The main aquHer Is about 1,000 It 
below the surface of the TA·53 mesa top and about 700 fl from TA·20 In Sandia Canyon (LAN!. 1990. 
0145). 

The stratigraphic units Important at au 1100 consist 01 tho follOWing (In descending ordor): Tho Tshlrege 
and OtC/wl members of the Bandelier Tuff: the Puye Formation: the basaltic: rocks of the Carras del Rio: 
the Totavl Formation: and the rocks of the Santa Fe group. The main aqUifer Is located In the Puye 
Formation at the east end oj the OU. Soe Figura 2.2-1 lor a raprBsontation oj Ihe stratigraphic units and 
approximate loaatlons 01 TA·20 and TA·53. 

2.2.2 Salls 

Add/Honallnfonnatlon regarding the soUs In the Los AlamoQ aren can be found In Section 2.5.1 of tho IWP 
(LANL 1995, 1164) and In tho RORA Part 8 Permit Applloatlon tor the TA-53 surlaca Impoundments 
(LANL 1992, 1075). 
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Chnpter2 Envlronmsntal Settlnfl. 

The desorlptlon 01 the salls at au 1100 Is basad on the stUdy by Nyhan at al, (1978. 0161). The 9011 In 1 h e 
western hitH 01 the mesa,top consists of shallow, waH-drained salls of the Hockroy series: 0 Htlckroy I'ook 
outcrop compleiC: moderately deep, well-dralnad £lolls of tl10 Nylack senes: and deep wail-drained solis of 
the 1lne-loamy Typic eutroboralls. The soil In Sandia Oanyon consists of wall·dralned salls oltha 'I'otovl 
sarlos. 

2 j 2 j 3 Sadlmentatlon and t:roslon 

Active erosional processes In the L.os A1nmos area are addressed ':1 Section 2.5.1.8 01 tho IWP (LANL 
1995. 1164). 

At aU 1100. sediment deposition and erosion by surlace water occurs In response 10 sNOwmslt and 
storm·wotonunoU eVents. Periods 01 tunolf oan produoe eroalon. aodlrnant transport, aMd deposition. In 
ar&assUch ,as tho BoneYllrd. Where natural solis surlace hove boen dlslutbed through usa, erosIon Is 
generally llooeJeralsd (Gral 1915, 13-009: Nyh£1n and LaM 1 DB6, 0159). 

2.3 Hydraloay 

2 j 3.1 surlace Water 

Surlaca waler hydrology Is addrossed In detail I" Section 2.5.2 of the IWP (LANt.199S. 1164). 

Sandia Oanyon has an ephemeral straam with a small drainage aran that has Its head III iA·3. (909 I=lguro 
2.3·1 for a topographIcal reprocentB\lon of the orea,) ire£1ted oflluents ftam the iA'3 stll1luuy Ildwaga 
treatment plant and cooling tower blowdown lrom the iA·3 power plant create conlinualllow In Ina upper 
portion of Sandia Canyon. Sandia Canyon fecelves add"loNal flew ltom storm ttlnott and wastawatar 
dlscht1rge9 from TA153. DUring peak lIow avants, the strBarn may roaoh the Rio Grande •. 'rho stream Is 
da~leted by evaporatlon. transplrallon, and possible some I,,""rn!lon within n short distance dowt1strantT1, 
near the firing site PRSs 01 the tormor iA·20 (LANL 1993, 0629). 

2.3.2 Groundwater 

GroundWater, Including the vadose tona, alluvial groundwater, perohed groundwater, and the main 
aquHer at t.as Alamos Is discussed In more detail In Section 2.S,2 olll1e IWI' (LANt.1995, 1164). 

Saturated groundWater occUrs In three modes In Iho Los Alamos araal Bhal\aw, Ellluvial groundwater 
bodies In canyon bottoms: Isolatad perohed horizons at depths between 120 ancl 200 til and the main 
aquller underlying the enllre platDElu. 

Fluid flow In the unsaturated zona (the area between Ihe ground sUrface and groundwater) varies and 
results primarily from walding of the gaClloglo lormatlon!! and !ha number aNd site 01 fractums presllnt. 
Generally, movement olllulds In the unsaturated zone Is Impeded by conditions In tho l3andeller Tult, 
which un~erllc\ the Los Alamos araa (LANL 1095. 1164). 

Saturated alluvial groundwater occurs In tho nanow oanyons of the LOB Alamos area, but alluvial 
grClundWater conditions have not been studlad In sandia Oanyon, However, an alluvllli groundwater body 
has baen Inferred to exist In tho portions of Sandia CRnyon slream flow. S£1rnple resulls Indlaate thai 
groundWater Is present naar PAS 20-001 (0) (soe Figura 2.3-1), bUllhe groundwater endn near the active 
IIrlng slle at TA·72 (Purtymun and Stokar 1990, 22·0002). 

Perched groundwater was encountered 01 a deplh 01 about 450 ti when a wall was baing Instnlled In 1966 
near the Intersection of East Jemez Fload and SA 4. (LANL 1993. 0829). This perched groundwator was 
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Chaptef2 envIronmental Setting 

located In the basattlo rocks of the Cerros del Rio and was separated from the top of the maln aquifer by 
about 29B tt of basalt and conglomorate. Perohed waler was also 10und In another well that was Installed, 
but n has not been determined Ifthls perched water was the flame as the %one near the 1965 water well 
(Stoker at 01. 1992, 0826). 

The only aquHsr In Los Alamos capable 01 providing a municipal and Industrial water supply Is the main 
aquller. The water In the main aquller generally moves eastward across the antlro plateau toward the Rio 
Grande, wIth some dlscharga Into Ihe Rio Grande through seeps and springs (purtymun 1984. 0iSS). At 
au 1100 the potentiometric surface In the aquUer lies about 11000 It below the mesa top, and at T A-20 In 
Sandia Canyon, at about 700 11 below ground leyel. 

2.4 Biological and Cultural Surveys 

2.4.1 Biological Survey 

Biological resource flald surveys were conducted at au 1100 for compliance wllh ihe lederal endangered 
Species Act (as amended) (US Senate 1983): the New Mexico Wildlife Conservation Act (NM Game and 
Fish DepartmonI1978): the New Mexico Endangered Plant Species Act (Kerr 1985)t Executive Order 
11990. "protection of Wallandsll (The White House 1911, 0635): executive Order 11 DBB. ~Floodplaln 
Management" (itle While House 1977, 0634): 10 CFR 1022: Compliance WHI, FloodplalnJWetlands 
Environmental Review ReqUirements (DOE 19791 0633): and DOE Order 5400.1, General EnvIronmental 
Protection Program (DOe 1999; 0075). 

The Environmental Protection Group conducted bIological surveys during 1903 at TA-53 and iA·72 to 
determine Whether precautions are needed to protect threatened, endangered or sensitive species 
(Haannann 1995); The survey results also ore assumed to apply to the sHo 01 fomlor iA·20. The area was 
tound to contain suKable habitat for protected species and wetlands. The protoclad IJpacles Inelude the 
Jemez Mountslns salamander, peregrine falcon. northern goshawk. spottod bal. and meadow lumping 
mouse. One Weiland was classified as a Wetland by the National Watland Inventory. eleven out1nUs ara 
w~hln theOU. and alleast three 01 the outfalls have !urlsdlctlonul wetlands. (AIrrr1 Corps of Engineers 
1987.0871). A tlood plaIn a/so exists In au 1100 (McLin 1992. (825). 

Each PRS also was evaluated to determine the potenllal for ecological roceptors to be Gxposod to Bny 
capos associated wHh the site. The assessment assigns scores that Indicate overall landscape 
conditions at the sUa and s~e·speclflc conditions that Influenco 1he accessibility of any COPCs to 
ocoJogJc.11 receplors. ReSUlts althe evaluation are provldad In Tabla 2.4-1. 

As stated In Ihe liFI Work Fllan (LANL 1994, 1151); the sampling team contactad tho Laboratory Biological 
Resources evaluation Team (BRET) 60 days belora tho commonaamont 01 sampling sctMllos. BREi was 
then able to determIne H they needed to be present dUring activities 10 prevont dlsturbanoe 01 species of 
concern. After reView of their survey results. eliE" did oversee operalions at severall'RSs. 

2.4.2 cultural survey 

A cuHural resource sUrvey was conducted during the summer of 1993 at OU 1100, as reqLllrad by the 
National HistorIc Preservatlor. Act (as amended) (USC 1992). rho methdds atld teohnlquos Used for Ihls 
sl.lrvey con/armed '0 Ihose speolfled In the Secrotnry ot tho Interlor's Standards and Guidelines for 
Archaeology and Hlstorio PresorvaUon (National Park Sarvlce 1983.0632). \ 
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, '. -, ' TABLE 2.4.1 
'. '. SUMMARY.:;':OF., SCREENING,: ASSESSMENT TO CATEGORI%E L.ANDSCAPE CONDITrON 

, .j -

'. '" ', .. : AND~ RECEPTORi,·~ACCESS POTENTIAL. TO COPCs AT EACH PRS 
... , , ~ I \' # .' • ' , : ' ", ' 

.... ' ' 
PRS,,(No.: L.andscape 'Receptor Description 
" I, ,C.\ ' ' iCondltlon· :"Accesab .' .' . 

20-001Ja ".' "\'4 ~, 2' , .""'-' ~ ~ I' 3';" Landfill 
.20·001(b .~ , .. ' 2 -':.1 3 t

1 " landfill 
... " "', 

(
t;;::,,:: , .' 

20·001 Ci' " " ' 2' :- I"" ·3" Landfill, 
~ '. I " ; 

J'.' , 
.'~' , 

'.' 

11".- ~l" . 

~[: 

'I·"f 

.' . 

20·002 a ,~, "; 2 3 , FIring Sito 
20·002 b I~,'. ' ;, " 2" , ':.~( '3 " FIring Sila ' . 

20·002\ 0·,; ·,·,·2'·',: .. ' .3'h, Firing SlIe 
20·002 d" 2 .. ·3 FIring Site 
20-003 b \;" ' ,1'.:"" 2:; , . 3 ·jl: . .. Gun Sito 
20·003(0'" 2 "" :'.\ "3,"/' .' Navy Gun Sho 
20·004'1'.,,\ 'I -' ~ '2 .. , 

2 ",',,:' , 801:1110 Syatam 
, 20·005.\.,;', ' j\ 2' 2 : I 8013110 Systom 

i 

,53·001 a .\ 'Q'2 ;,,',' ./'. t:-, 2' "',,: Wasto Aroa 
53·001 b fi. . -:1:.- 2 '2' WaatG ArBa 
53·001(0) ,>i . 1 " 1 . , Wasto Aroa ' . , 

53·001 (a::' l' " I,'. 1: t';; • Wnato NOB 
53-005>i.I,\, 

1,"( , 2 2,')'\ ' Wasta 011 Pit 
53·00a,:l"!I, . . '. 

;' . 2' I" '" .. 3,"'>,1:,: Bonoyard Storage 
53·01 o~· ~,'" ,"., .. ~ 2, '" ': ' .,..···· .. 3,"·'·;,,, . Slorago Araa 
53·012(0 I;,' ",,'1,' ,2','" "'.')" r 3 I/~l;:' Outfnll 
72·001~';,\ ", "".,,':' 2',' " . ,.! '3 " Small Arms Rl1n~e 
• 1 .. l1Hvly dllWlWdtwloplldl' 2 .1rn)derQ1OIy, d,IIJl1)ed, II .lion~ dlallJltlod or nol dlatl.W'bld , 
II o. no pO~dN IorNOlpsOr ICCeIi u) COPC, Or: lor cope tmrIapon.,' • low potondal lor ACOIJI or Im,upol1. 
, :':1''' niodlmll po"nUlillor llCOOII·or'liini"ort. I) ItI hlall polanillll!)/' aCOlu !)/' IIMIIPOI1 

, • 1,," " 1, " 

Tw~n~ .. thro~.~~rchBBOloglcal DltoB~WOl'fnOc~tod In tho arne Durvayod, but they wore dotormlnod to bo 
·unatfactod;:b>:.:thsi AFI,.lIllmptlncraclhlllla,\propoaod ,at OU 1100. The l..obomtory archaoologlsts woro 

notified 30daYI bl)foro,oampllng Wl1s,lobeglMo allow the archaBologloiS to detormlno K they neodod to 
. . bo present-during BBmpllng:octlvHlelJi' A',I.:aborBtoIY nrcl'lloologlal occompBnlod tho field loam loader on a 
. 'floki:wDlk~ovor, bof~ru sl1mpllng nctlvlUos wera bogun, 

. ~ ~: ' , 
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3.0 APPROACH TO DATA ASSESSMENT AND ANALYSSS 

The doclslon approach used for data assessment and analysis Involvas a SDnas 01 qUaNtitativa slaps that 
occur after the flald Invesllgatlon, chemical analysis, and dala reporting ara complDtD, rhl3sfl sleps bo~ln 
with routine data validation and continue With mom foousod data valldatlan, /I neoessary. Routine 
vaUdallon Involves validating each data 110m against specl/Jo latrlots and adding quallUar lIags to the data 
slgnHylng a potential deflolency. Focused validation conslsls of analYtlng quality assurance/quality contral 
(eA/CC) data for their polenllallmpact on the sucooedlng data assessment steps (I.a., comparing slla dala 
wUh background concentration datil, verifying tho Identities at detectad organic chemicals, comparing slto 
data w~h screening action levals (SAL) lor hUman health ImpactD, and Ilerlormlng human heallh or 
acologlcal risk assessments, when nacllssary). Tha following Bubsoctlons provide ovOtvlews of the 
methods used 10 cO'11plele these quantitative stops. 

3.1 Samplo Analyses 

AU samples requiring chemical and radiological analysis and chaln-ol-custody documontatlon ware 
submitted 10 the fixed analytic laboratory. Each soli sample WDS screaned for radlonuclldas by mobllo 
radiological laboratolY. Analyses were conducted using the methods Irldlcatad In Appendix E 01 lhls 
report. 

3.1 .1 Analytical Methods 

All samples were analyzed using EPA SW·846 molhods or equivalent andlor radiological methods as 
described In Quality Conlrol Data Usa (dacumenlln prepuratlonli unless otherwise rlolOd. 

The RFI Wor'< Plan for au 1100 (LAN!. 1994 1 1157) stlpulatad that Isolop!c uranium be analyzed. 
Howeverl following discussions wijh DOE and the EA Project OHlco. both totDI and Isotopic uranium 
analyses were conducted In addition 10 the IsotopJc analysis. 

3.1.2 Data Validation 

Data vertlleallon and validation procedures ara used to detormlne whe'her data packages have been 
generatod according to speclllcations. are of known quality, and contain the In/ormation nocessol)l to 
determIne data suHlclency 10r decision making. 

Data verHlcatlon Is a check 01 data dellverables agalns1 a set 01 stated requirements to ensuro that what hns 
been ordered has been delivered. thus Indlcallng thai tho laboratories can be paid. All analytical data 
gellerated In support oltha ER Pro!ectls varllled. 

Data validation Is the process 0' determining whathar IndIvIdual results can be reliably used to support the 
decision-making process. During the process l valldalors determlna whother data should be qualified or 
used wijh caution because of the potential Impact 01 noled flaws or the falluro 10 achieve proclslon or bias 
constraints. 

Routine data validation Is the comparison of qual"y Indicators (such as surroClale rocoVtHYI measurements 
of method banksl holding times. dHlerences between repllcale measurements) w~h clearly deflnod IImHs 
to determine whether IImitallons may need to be placed on the use at the dola, Routine validation Is most 
suitable tor routine analyses Ilnd lor lhasa nonroullne analyses tor Which cleany daflned limits hove boen 
established. 

The fOCUsed data vaUdatlon process addresses Ihose characterIstics of the data (e.g •• precis/on and bias) 
that directly aHact the declslon(s) to be based on the data. The same datu set may undergo different 
tocused validations for dlHerant daclslons, 

au 1100 RFI Rllport 
J9".J627.RFI 

Mruch HI, 1096 

j' . 
I, 

I., 
" I, 
I. I, ., 
i; 

I
"~ 'I 

r ' 
·1 
I;, 

1: . 

f 
~' 
" 't' 

, . 



" 

.c"haptsr:1' ' AppltMCh to Oats AssossmDnt and Analys9s 

:1.2 Silckground Comporll$one 

Onco tho data valldlllltm prooells 10 complete nnd tho olto data ara tlnllU:ad, tho noX1 Btop In tho proCOSB Is 
to compdtd drtd dllta wHf1 I1valll!bld background data. "'0 raDults of n focusod data validation should 
o)(clUde from conalderatlon for background comparlaon any contomll1Bnlthatls Idontlflad os M artKact ot 
nnrJlytlcal Il'lbomtory or field oontamlnallon, an Illy tical Intol1aroncl1, or Impropor analyte Identlllcation or 
quantltaUon, inC! pUtpOtlO of this doclolon atop Is to detormlno whether chomlcals Iltal havo narural or 
.llnlhrt.)pogd~lo: background dIBtribuliollr:" Bhould bo rofalnod IllI COl'Ca or oUmlnatGd from ~ul1hGr 
eonillderation. Sdckground data aro ovallabla from twtI BOUrcOU: 1) Goll lmmplGs collilctod throughoul ~os 
Alnmoo eounty' for whloh ehomlcal annlysos woro performod for conaln Inorganic (mOlal) chamlea/s and 
naturally ocourrlng mdloBdlvlJ chomloalo (I..ongmlro ot aI. 1995, 1142 and 12GG)i end 2) background 
concantrtltJons of radioactive chomlealG' BGBOOlntod wHh global fallout from atmoaphorlc nuclGar tOGtlng 
(o;g'l plutonium, ceclum,olronUum, and trl1lum) rojXIMod In I.aboraloty onvlronmonlal aurvolllanca reports 

. (moat. rocontly Envlronmontllll'rotoC1lon Group 1994, 1110). 

Comparloona bUlWoon 0110 data andbllckground data aro Initially porformod by comparIng each obsarvod 
concantrrJUo"datum w~han upper toleranco limit (UT1..) oat/malad from background data. Details of 
otlltistlool methods ulled to genorato UTLn from tho background dota Bota and Buggostlons for statistical 
rnothod;' of compBt1ng silo and baokground data Bola and suggostlons lor Iltatlstieal mathods of 
comparing slla.and background concontratlon dilltributions nm prosontad In the guidance documont, 
Statistical ComparlsonG to Baokground,. Part I (ER ProlDet ASBOBsmonta Council 1995, 1216, • 

. Olstrlbutlonal background comparisons ara dhown In Appendix O. 

" a chemlesl' hna a roportod ooncantrntion that oxcoeds lt~ UTI. or ralls othor otaUstlcal background 
co mporlaon , teata (1.0" tho DlhJdata oro oUltlatlcally groater than background data), than that chemical is 
caM'loo"forword,to tho' scrormlng aaCOllOmant procosB. "11 chemical doos not havo a roportad 
concontratlon that ~xceeds the UTt.i thon thBt chamlcalla romovod from furthor consideration. 

rho eFt Projacfhas devolopod UTL.G for thu most commonly sampled chemicals and tho most commonly 
analyzed media., For chemical a and/or medln not Includod In tho ~ngmlre data or In other L.aboratory 
dat,abaIUUJ). UTLs will be dovoloped by tho OeclDlon Support Council as needed, 

Where thero were no bocxgroundUTl..! lor radionucIJdo8 in soll, nat1JraJ secular equilibrium ostabllshed 
batwoan mdloruclldea was takon Into account. If tho radlonuolldo of concom had no background UTI., ~ 
was comparod with 'tlio rndlonuclldo wHh which (undor natural conditions) " would ba In secular 
equilibrIum, ,lItho radlonuclldB of concern WaD found fo be wHhln Bacular equilibrium w~h ~s aesoclBted 
rndlonuclld9, tho radlonucllde of concem'was considered to be naturally occurring and not presant as B 
rosult 01 Lnboratory·relatod octlv~los. Soeular equilibrium Is assumod for the following specn/c 180toP"8: 
thorlum·232"'thorlum·22S"'radlum·228j uranlum·238"'lhorlum·234; and uranlum·234 .. thorlum· 
230~radlum';22e. 

In' g"noral, Boma 0' tho Inorganlcs analy%ad EID part 0' tho analytical suite am not subJecled to tho data 
comparloon because thoy are not considered to bo copes as any the PAS Investigated. iheso 
Inorganlcthwhlch Include aluminum, calcium, Iron, magnesium, potassium. and sodium. occur naturally In 
Golt. 

3.3 Evaluation of Radlonuclldo Oato 

. To detarmlne whother tho oample vslUG rt!prosents a slgnillcant amount 01 radioactivity. Ii term called tho 
OoclBlon Amount, (DA) Is usod. The OA Is'doflnod In ANSI N 13,30. Draft American National Standard for 
PerlonnancQ.'Crltorla tor RBdlobloassay (ANSI 1989) as tha lovel at which only S% of the background 
counts would arronooualy be called posltlvQ (I.e •• 95%, 01 the background counts will be <OAl, A wldoly 
accopted appro>clmatlon of tho ANSI standard Is 30'. which Is derived by multiplying the uncertainty VBIUG 
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Chapters Apero{Jch to Oatn Assosamenl nnd Ann lyses 

(0) lor an an~lyte by 3. H the reported sarnple value Is less than or aqualto the 3a valuEl , the analyts Is 
considered to be undetected. Samplf) values greater than the 30 value are conslderod to be posltlvo and 
ore compared with background UTLs and SALs. 

Radlonucllde datn received 'rom the analytical laboratory Were evaluated lor tl10 presence 01 DOE· 
Introduced radlonuolldes. The evaluation pro~ess oxamlnes eaoh reported radlonucllda based on Its 
ongln (I.e ll whethor n Is naturally occurrlnl=.1 or man.made). Tho natural radio nuclides of cosmlo or prlmotdlal 
origin (e.g., potasslum·40) are Identiliad IIrst and £Ira usually eliminated from further consideration unless 
their activity amounts are abnormally high. 

Isotopes of the three existing natural radioactive decay series ore compared with background and can be 
screened out unless their actlvHy levels or Isotopic rallos are sIgnificantly dlfforent from tho Isotoplo ratio 
abundal10as foUnd In nalurally occurring radlonuolldes. 

The anvlronrnental legacy of former atmospheric nuclear weapons' testing Include the man·made 
rodlonuclldes: trnlum, cobalt·eo. and Isotoplcs of uranium, neptunlum, plutonlum, and amanclum, 
Depleted uranium (DU), Which Is 99.7511/0 uranlum·23B. Is also consldlHod man·mada, In that ~ has been 
depleted of most of lis uranlum·234 and uranlum·235 In the gaseoUR diffusion process, In natural 
uranium, the acllvlty ratio 01 uranlum·238 to uranlum·234 Is "1:1: for CU, thl! ratklls .. 10:1 for the oldest 
("50 years old) OU, and .. 100:1 for DU that Is "3 yearn old. Thus, using the Isotopic actlvltles, tho 
prosenoe of OU can be ascortalned. OU has been widely used In a varlety of e)(petlmants ru the 
Laboratory slnoe 1945 and Is an expected contaminant at the firing sit as In former 'rA'20, 

3.4 Evaluation of Or£janlo Constltuenls 

Background data alo not available lor organic chemlOlils. This prollmlnary avoluatlon of organic otlemlcals 
considers detected chemicals and cllemlcals that Wero analy%od lor but not detectod In tinY sample. rhe 
purpose 01 this decision step Is to detennlne whether organic ohemloalD shollid be rotslnad O!I COPOs or 
eliminated lrom further consldoratlol' basod on doteollon status. Detection status I!l detormll,od by tho 
analytlcallaborato/y on El samplo-by-sample, analy1e·by·analy1e basis. Estlmatad qunnlltBllon 11m/Is (EOL) 
have been established for each analyte as reporting limite when tho analy1e Is not doteotod. ~ should be 
noted that the EOL.s reported lor Individual samples are dependont on a number 01 lactors and elln vory 
trom sample to sample and Irom analysis to analysis, Thefeloro, tho sample·spocilio eoL lor a chantlenl 
must be used In thIs comparison. 

It an organlo chemical Is reported as detected. Ihon Ihal chemical !9 generally oarried forward through the 
scroenlng assessment process. II a ohamlcalls not roported as dl3tectod In any sample annlysas. then 
that chemical Is gonerally removed from further consideration, E>(ooptJ0l19 to tl1ese general rules may be 
made H slte-specltlo process knowledge so Indicates. A chemlcnll/HII Is dotoctod may be romuvod from 
further consideration If 1\ can be dotermlned that Its prosence Is not [1 result of laboratory operatlons, tlnd a 
ohemlcal that Is not detected In any sample may be carried through the doclslon process litho chomlcal 
can be expected to be present allhe slle based on historical operations. 

3,5 Human Health Assossmont 

3.5.1 Screonlhg Assessmont 

The screening assessment consists of sequential decisions (hat are used tel determine whother 
chemicals havo been releasod to the environment as a result 01 hIstorical Laboratory operntlons atlovals 
that may be hazardous 10 human hoaHh or tho enVIronment. The decisions InclUde the lallowlng: 

• Can reported conoentratlons be attrlbuted sololy to posHlve analytlcallabora!ory or Iioid bias? 
• Are site data greater Ihan backgrollnd? 
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Approach to Oatil Assessment and Analyses 

, , 

• la tho maximum alia concontra!longroBtor thlln the SAL? 

The "ur~oB.Olthla' daclalon cIaI' Is ,t~:dotdrmlno whether chemlODlo should be rotalned as OOPOs or 
ollmlnntGd.1rom further consideration· basGd on comparisons wllh SALB. This Is tho last stop In tho 
tlcreenlngas8o.amont PI'CICOBI for humsn hOIlHh concuma. H COPOs remain attor this stop! thon further 
,acUan maYbe'proposed,. It no copes remain altorlhls BtGp, Ihan NFA may be proposod based on human 
hesllh:concama. ,.SAL.a nmmodlum·spoclflc conconlrntlons that am calculalod unlng chomlcol-spec/flc 
toxlcltyi Informallon, and eonsolVatlva;: dltfault oXI'0sure I.lstlumptlons. A camplolo dOBcrlpllon 01 tho 
mothodll UdddJto gonorato SAl.n Is provldod In hRlak·BIlBod CorrectlvB Action Procoss" (L.ANIJSNL. 
199G.1277h"For thosr} chumlcalo for which SAI.a 9.10 IlVBllablo, ollch obsolVod concon1ratlon datum Is 
eompllrttdW~hthe chemlcal/lj SAL.. It Dchomlcal has [l ropol1Gd concontratlo'1 groalor than Us SAl., then 
thnt' chemlcDl:!s rotalned: all a COP~ pandlng fUl1hor anBlysln. II B chemical doos not hava a ropon ed 
oonC(fntration 'greater than, no SAL.i thon thDt ehomlcalls generally ramovod lrom further consideration. II 
morothan'ono.chlJmlcalls prostJntat the IHo, thlB decision III doforred pending tho rooults of tho multlplo 
chemical o\talul1tll)n:(doltcl1bodbolow)'.1"ho declalon 10 rotoln Q chemical os a cope whon B SAl. Is not 
Bvnllablu'Ia'madeon:B C810·byoeBuo baGls. taking Into account tho DvnllBblilty of procosn knowledgo and 
to>clcologlcBllnlom,atlon; " 

I , • 

It la polSBlblethmt copes ahould,bo,rotDlnod bttcaUso 0' tho comblnod advorse hOBllh oHBctB of sovornl 
chamlcals,.l/rhls posdlblllly js'oVBluBfod In tho multlplo chomlcal oVDluolion (MCe), In which tho roportod 
eoncGlilmtlol' for ellch ohamlco.lls dlvldod by III roapoctlvo SAL., and the rOllulling normBlizod valuoa am 
Ineorporlltodlnto;a ulmplu'addhlvo\modtil; II the Gum 01 tho normBlizod VBluOI {I.e. I tho totol normallzlJd 
value)· Is Isa. thlln i. then ,the chomloolaaro romoved lrom furthor conaidoratlon. 11 tho total normalized 
valuo In grul1tor {him 1. tl1nn chGmlcwlI havIng an IndivIdual nOlmollzB<l vlIlu(J groator thRn or Bqual to 0.1 
ara retalnodaoOOPCa pBndlng lurthor avoluotlon. 

Only .Ihotie<chomlcalothat s)(cood ,buckaraund co"cantrBtlon throDholdB (certain Inorganlcs Dnd 
radlonuclldoli)or I1ro dotectod (orgttnJon) In at IQBDt ono aDmplo oro Includod In tho MOE. Thollo chomlcals 
IlIB' dlvldad 'Into; thrOB classesl nonearclnogann. chamlcal carcinogens. and radlonuclldoo. AddlllvB 
lJ/foctrHll'Ol1dllUmoci wltllin e~eh olaDI. but,oach elnDo Is ovoluatod sepamtoly. For ful1Mr InformllUon on 
thd olilculall~n'C)' MOEt see ~Alllk·BatlddCorrtJctlva Aellon ProcosaM (I.ANUSNL. 1996, 127i'). 

ThEf bcred'nlng, OallJDdmunt d61l0rlbed 'In' ""ochnlcBI Approllch to RF'J RopOI1B" (\.ANI.. In proparatlon. 
1201) wao followod. . 

3.6.2 ' Risk AIIS8811h10nt 

. ihu· humnn I1lJdlth link anafl»lmOnll'8) prsconted In Chapter 5,0 tollow tho guldanco documont "Risk
BaulJdOortdctlvd ACflonl'rocolSAN (LANUSNI.10ge, 127n TI10 human hOlllth Ii&!< aODGOamont prOCOGB 
oon~lato,ottl1(f10Uowlng four atop,,: 

• ' IdonUt/cat/on of ohemlcalll of pOlonllol concorn, 
• ' olCpclaUro ,and9IUJment,' 
• toxloltyullldDomanti and ' 
• risk chlirliCfatb:allon. 

Humdn health risk BalUJdUmants wGro,parformod tor pr~sll 53-001 (a) and 53-012(6). Rofar to Appondbc C 
, for calculation!),' " 



Chapter3-
A roach to Dota Assessment nnd Anal f;6S . 

Ecological Assessment 3.6 

An ecological risk assessment will be conducted when an approach has bean approved by state and' 
federal regulators. ihreatened and endangered species and sensitive habitats have been Identified 
based on field surveys (Section 2A). A qualitative hablta1 screening model was appl1ad '0 eacn PRS to 
evaluate the potential for exposure to ecologIcal receptors. ihe modal evaluates potontlal ecological risk 
by ranking generallandscapa condition (development and disturbance) and the potential for receptors to 
£Iccess COPCs, as described \n LANUSNL 1996 (1277). 
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£\.0 RESUL 1S OF OUALITY ASSUFIANCE/QUAL.ITV CONTROL. ACTIVITI~S 

Samples Were oollected. procesDed, and ttMalytad In accordanoo with the Environmental Rostoratlon 
QualitY Assuranoe/Quallty Control (QA/QC) program documented I" the SlIa-Spoclllo Ouallty Assuranco 
Projec1 Plnn (OAPIP), Anna)( 1/ 01 the RFI Woti< PlUM for OU i 1 00 (LANL. 19{J4, i 157). 'rhe QA objectives 
lor measured data are basad on the Laboratory OualHy ?rogrnm Plan for ER ActiVIties (L.ANL 1991, 0840 ). 

A variety ot ONOC samplos mo used 10 dotermlne the uSl1blll1Y 01 Il1e data gattaralad lrom tho v£lrJoU/l 
analyses. 'rhuse samples Included lIald and labortltary duplicates, pal1ormanoe ovaluatlon samples, blind 
quality control samples. laboratory blanks, splkos, surrogAles, and laborntory control snmples (LeS), rho 
assessment 01 ONOC samples and the pctentlal eUect those resulls may have 011 data usability wern 
ovaluatad far all samples. 

The OAJOC data assoolated wijh this InVestigation Indicated that 01 the ITlOra than i 2,000 pleoes 01 
analytical data, approximately 100% are acoeptable and delenslble. None 01 the rndll)chomlstry data are 
consldel'ed unusable: however. cmla that ate lass than 3a are caneldered usable as nandatects (900 
Soctlon 3.3). Simllnriy. appro)(lmalaly 2% 01 the organlo dala are qualillod bacaut1e of blank oontamlnatlat1 
and are usable as nondetects. Only a% 01 the data me qualified as UJ or J, Ono organlo datum 101' 
ohrysene and one Inorganio datum lor manganese are considered unusable lor screanlng assessmont 
pUrposes because at OAJOe problems. The unusable data did not aI/Dot the suffloleNcy of the daiS for 
decision-making purposes. The ONOe machan/sma ware therafora generally eUoetlva In ensurIng Ina 
rel/abllHy 01 measured data wllhln eXpected limits tlf sampling and analytical error. 

4.1 Analyses tor PRS 20·001 (0), Landfill Area 1 

4.1 .1 InorganIc Analysos 

Eight samples Were nnalyzad lor Inorgat1les: all Inorganlo data ara consldel'od usable as reported. 

4.1. 2 or~anlc Analyses 

Eight samples ware analy~ed for HE: aU organlo data are considered usable as reportod. 

's'1.3 RadIochemistry Analysos 

Eight samples were analyzed lor radlonuclldasi Ihosa dula that are less than 3-d nre usable E1S Mondateets 
(Table B·1). All other radlonuclldo data are consIdered usable as reparted. 

4 • .2 Analyses for PRS 20·001 (b), Landfill Area 2 

4.2.1 Inorganic Analyses 

Twenty·two samples. Including one field dupllcato sample, ware analyzed lor Inorganlcs; a1llnorgnnlc data 
arB considered usablo as reported. 

4.2.2 Organic Analyses 

Twenty·two samples. Including one field dUplleatll samplo, wore analyzed lor Hei all organic data are 
considered usabloas reported. 
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I 41213 FlBttloohomlutry AMalYIAIL 

'rwunty-two sumplalh Including ans flGlddupllCAIO Bl1mplol woro BnBlyzod for radlonuelidoB. Tho uranium· 
236 dntafor (lIght lampluD 111'0 quallllod as J bOCBUBO tllo laCS results am outsldo of 1110 COI,traC1Ual 
roqulromont'(:!.:20%) byeQ% and 130130/. for uranlum·23S (Tabla 13·1). The dalalll'O usable boclluso Iho 
rocovtlnea lJm blaDod high. Thoae drdB tho I oro Isaa than tho 3cr art! uanblA B!S nondolocts. All otl,,,r datil 

" .. orDconsldorlJd UDublo os rdl)Ortad.' 
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4.3 AnlllYIDIJ tor PAB 20-0D2(0), Aocovory Pit 

413.1 Inorganic Analyaod 

Twonty-lhroossmploSj Ineludlng ono flold dUpJJcato l10mplal waro analyzod for InorganlclI. FOI)r barium 
Bl1mp"~!I and tmu thallium BompllJ arG qUBllfiod OJ J and undoloctad ontlmntod (UJ). rospedlvo IYI bOCBUSa 
rdCovorloaln thoL.CS,ara outoldoof aecoptnblG IImllB (Tabla e-1). Cala aro usable bocausa tho racovBrlos 
Ina blilBOd hlgh/ Allolhor.lnorgl1nlc datil for oro conoldorod ulJoblo as reported. 

4~3.2 OrgBnlc AnaIY'AB 
" . 

Twonty-throB: domplad, Including ono flold dupllcato GBmplo, wora annlyxod for HE: llII organic datl\ oro 
conaldsrud uoabls all rsportad. . 

4.3.3 Aodlochomlatry AMoly.o. 

Twonty.:othroG oamploB, Including ono fl~ld dupllcoto Domplo, wora onolyzod for radlC)nuclides. Tho 
mathod . blank contalnod uranium-2M, and uranlum-23S. Tho uran/um·234 and uranlum·236 data for 
dampla 0220-9S-011'<am lOGO than'livo tlmoy tho blarlk concontratlon and, therolora, an; uso.blo as 
nondelucts only (Tobia e-1). In addltlon,:,thoGo drun that MlIODD Ihl1n tha 3cr aro usable as nondatacts. 

. AU other radlonucllde data aro eon,ldorod ullablo aD rapol1od. 

4.4.1' 

AnalysQI tor PRS 20.002(b), Dumbo DnD Mount 

InorganIc Analyao8 . 

Twrmty·throlJ; samplos,lnclud!ng ana field- dupUctlla samplo, woro analyzed for Inorganlcs. All antimony 
.. and mereur; dataaro qualified aB oftharUJ orJ baclluBo matrix splkB and laCS rocovcHies, respectlvoly, Bra 

outsld!! of acceptable IImijo, (Tablo 8 .. 1). ,.he: I1ntlmony data aro usable beeauBo tho mllt")( splko rocovBry Is 
losathan 1% bolow tho IImlt.Md antimony would havG boon dotactod H prOBont. Tho morcury data am 
uI1abiobecQUa9 tharoeovor; In tho laCS ~ within roasonablo limits nnd tho matrix spIke racovory Is 
acceptablo., All othor Inorgonlc datn are conaldared usablo aD roportod. 

Organic AnalysOB 

Twonty-throe-samploDwamanaIYZl3d lor HE: all organic data ara consldared usabla as reportod, 

·4.4.3, RDdlochomlstry Analyses 

'rwonty,othroG samplos1lncludlng ona flald duplicate sample, warn analyzed for radlonuclldos. Tho~o data 
thRt ara lass than tho 30' ara usable as nondatocts (Tablo B-1). All olhor radlonuclldG data aro aonslderGd 
ussb/a aa reported • 
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4.5 

4.5.1 

AnalYSBS tor PRS 20·002(C), Firing Sll9 

Inorganic Analysas 

Twenty-live samples, Including one field dUpllca.te sample, were analyzed for Inorganlcs. All mercury data 
am qualilled either as UJ or J because recovery In the LOS Is below acceptable limits (Table B·1). The 
mercury data are usable because tho recovery In the LOS Is within reasonable limits and the matriX spike 
recovery Is acceptable. so the analy1e can be accuralely quantilled, In addition, the calculated relative 
percent dlHerence (APO) between chromium concl:ltllratlons In sample 0220·95-0256 and Its lIald 
duplicate, sample 0220-95·0257, Is aboul 43%, The calculated I=IPD between zinc concentrations 111 
sample 0220·95·0256 and Us field dupllcato, sample 0220-95·0257, Is about 41"/". For those aample 
resu~s, the chromium and zinc RPDs Indicate the variability Inherent In sampling the soli mntttx: therefore, 
the results are usable as Individual analyses (jable B-1). All other Inorganic data are considered usablo as 
reported. I 

4.5.2 organic AnalY!:lo8 

Twenty-live samples, Inoludlng ono dupllcato samplo, Were anaj~od for He: all organic data ara 
considered usable as reported. 

4.5.3 RadIochemistry Analyses 

Twenty-five samples. Including one field dUpllcato sample, ware analyzed for radlonualldos, Those dala 
that are less than the 3(1 are usable 8S nondetects (Table B·1). All 01 har radlonucllda data IlItl considered 
usablo as reported. 

4.6 Analyses for PRS 20.003{b" 20-l11m Gun J:lrln~ Site 

".6,1 Inorganlo Analyses 

Ten samples, Including one field dupllcala sample, were annlyzed for Inorganlos, Manganese data In aJl 
samples and arsenio, cobalt, and selenlun, In one sample ara qualified as althor UJ or J. The data are 
qualilled bocauso tho matrix spike recovery lor manganese and Ihe oorrelatlon coaUiclent!:1 tor arsonla and 
selenium Elre less than EI'A-estnbllshed limits, and cobalt recov.Jry In Iha LOS Is granter tllan tho IEI'A· 
established limn!). The manganese data ara usable because the perc:mt /'ecovery In the matrbc spike Is 
within reasonable limits and tHe LOS recovery Is acceptable. Tho orsonlo and sa/anlum data are usable 
bllcausa tha analytes can slill be Cjuantilled. TI10 cobalt data are usobla cacausa the racovory Is biased 
high. In addition, the calculated APO between mtmganese conoentratlons In snmpla number 0220·95-
176 and Ks flald dupllc:ate, sample 0220·95-117 Is 151 11/0, The manganesl:l concentrations 111 a. other 
samples are within the range 01 sampla 0220·95·176 but nol lis dUplicate, Which b one order of 
magnitude greater than tho other samples. Thareloro1 the manganese data lor sompln 0220-6·177 Is 
considered an outlier and, there/oro, Is unuGobla, The hlgh RPO tor Ihls pair 01 samples Is mostl/kely 0 
resu" of soli matrix heterogenolty. All other Inorganlo data are considered usable 9S raportod. 

4. 6.2 Or~anlo Analyses 

PAS 20-003(b) was /1ot samplod lor organlos. 

4.6.3 Radlochamlstry Analyses 

Ten samples. Including one field dupllcata sample, were analytad lor radlonuolldos. Those dllla that ara 
less than tho 30 aro usable as nondetects (jobla B-1). All othor rndlonucUdo data £Ira consldored usnblo 
os (eported. 

OU 1100 RFI Rapen 
J9!iG27,RFI 

I 

" " . 
I 
t· 



, ' •• ,I' 

',:, 

\I' ' 

r' 
," 
. ~ . 

,,' 

.. , 
~ <, , 

',. 

i" 

'; 

RpsultD pC Quality. AfUIUCDOCWQuafltv Cpatml Actl!th/rul 

Analyses for PRS '72.001. Small Armo Firing Rongo 

Inorganic' AnalysGD 
. , 

Elghi:"sDmplos,'lncludlng one field dupllcato aamplo, woro analyzod lor InorganlcGi aJllnorganlc data ara 
considered uoltblo as·roponed., 

Organic AnalyseD 

PRS72·001 WBS not ~lJmplGd ior organics. 

4.7.3 Rodlochamlstry' AnalysGs 

P~S·i'2.001 wall not samplod for radlonuclldoll. 

4.8· AnBlyaoe for PRS 153.001 (11), Wosta AccumulDtion ot aulldlng TA·53.2 

4.0.1 InorganIc AnolV8os' 

Four l1omploB woro analyzed for Inorgonlcl): olilnorgBnlc data oro consldared usable au repor1od. 

OrganIc' Analysod 

rour samploll woro alialyzod for PCBIJ and pI!lJtlcldtls. Two rosuHo wore obtained for one of the pce 
samplM. Tho undiluted rOIJult was nol usablo as tl10 value was dotlmatod (e) beCBuso tho level WBS above 
tl1e cl1l1bralJoti ml'lgct,'ihe dllutocJ analynlo III uSBble bocauso It I; nccuratoly qUBntH'od (Table 13·2). For the 
poutloldodlita,:. the 'quantltatlvo vnluo' for ondo8ulfBn II and endrln aldohyde In two onalytJca/ columns 
, dlHorodbY.more than tho CO crllarlB In one lJl!lm~lo and are usablo ~ nondotacts only (Tablo 13.2). All 
othor PCB'snd p08t1cldo dBlaaro conlildorod UDl1blo BIl ropor1od, 

Four Gamploll. woro analyzed for lIomlvolalllon, SIK Domlvolatlle BnalytoG BOBoc/alad wnh all samplaG waru 
qualltlod ars UJbecnulio tho fGClOvorlOIl In tho I.OS QN Qutaldo 01 Qccoptablo limits (Tabla 13-:2). Tho dolo 
am uuablo bGOllUGl' tho rocovBl1dG ara within rOBlJOnBblo IImlto BO \ho "nalytelJ would havo boon dotoctod 
If proDonli All olhur IlIJmlvolBtllo data Broconaldorod uOBblo aD roported, 

Four aompllJ8 wore analyzod tor volntllon: allvolnUlo data BrB usablo At reportod. 

AAdloohDmlfltry Analysg" 

I'RS 53-001 (ll) wal! not' oam~lod for rodlonuclldoo, 

4. Q AnalYIHu. for PRS' 63~001(b). Waste! AccumuhUlon Dt Sulldlng iA-tJ3'2 

4.0.1 Inorganic An~lyaoa 

. 'Thrdd samp/os, IncludIng one duplicate Gomplol ware anBlyzad lor Inorganlcs: all InorganIc data are 
oOl1oldorud usa"',')' tiD faported. 



Organic Analyse9 

Three samples Were annlyzed for PCB!! and pesticides: all pce and peslicldes data are considered usable 
as roported. 

Four samples ware analyzod lor semlvolatlles. SI1. chemicals assoolaled wIth all semlvolatlle samples were 
quallilad as UJ bocause the recoveries In the LCS are outsldo of acceptable limits (Table B·2). The data 
are usable because the recoveries ore within reasonable limits, flO the nnnlytes would have balm deteoted 
If prosent. All 01 the dnta tor two semlvolatlle samples are quaI/lied as UJ because surrogate recoveries are 
outside of acceptable limits (Table B-2), Data are usable becaune only ono base-neutral extractable Dnd 
one acld-eX1ractable surrogate are affected and the surrogate recoverlos ftom the other surrogales ara 
sUfficient to quantHy the analy1ee so that they would haya been detected II prssent. All 01 tl1e data tor one 
semlvolatllo stlmple are qualltled as UJ boca use matrix spike recovorles are outside 01 acoaptnble limns 
(Table 8·2). Data are usable becaUSE! the sUrrogate recoverles aro acceptable. All other semlYolatlie data 
lor PRS 53-001 (b) are considered usable as reported, 

Three samples Welf} analy:ed lor voJaUlas. The mathod blank contained methylene chloride, and all 
associated samples contained methylene chloride nt less than 10 times blank concentration, Indlcatlno 
that methylene chloride may have been prollont because 01 contamination. Thoreforo. aI methylene 
chloride dala are usable as nondetects only, AU othor volatile data are usable as reported, 

4.9,3 Radiochemistry Analysos 

PRS 53-001 (b) was not sampled tor radJonucJJdes. 

4.10 

4.10.1 

Analysos tor PRS 53-001(9)1 Waste Accumulation at Building TA .. 53 .. 25 

Inorganic Analyses 

PRS 53·001 (e) woe not sampled for [norganlcs. 

4.10.2 OrganiC Analyses 

Four samplos were analyzed tor semlvolallles. Six chemicals associated whh aJ somivolallle samples are 
qualilled as UJ because the recoveries !n tile LOS are outsldo of acceptable IIm"s (Table B-2), The data 
are usable because the recoveries are wIthin reasonable limits, and the analyies would have been 
detected If present. All of the datil assoclnted W~h one semlvolatlle sample are qualified as UJ because 
surrogate recovery Is outside 01 acceptable limits (Table 8-2). Datn are usable because the other 
surrogate recoveries are suHlclent to the quantify the enaiy1as so that the ana!y1es would have been 
detected II present, All other samlyolatlla data are considered usable as roportad. 

Four samples were analyzed for volatiles. The method blank contained methylene chloride, and all 
associated samples contained methylene chloride alless than 10 Urnes blank concentration, Indleallng 
that the presence 01 this analy1a Is a result 01 contamination. Therefore. al methylene chloride data are 
usabla as nondateets only. In nddHlonl 17 analytes associated with two samples are qua/ltled as UJ 
because at low Intemal standard responses, The data are usablo because the responses are sufilclent to 
datect and quantify the target compounds. All other volo\l10 data are usable as reported. 

4.10.3 RadiochemIstry Analyses 

PRS 53-001 {e) was nol samplad lor radlonucl!dos, 
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CltISQt" " 8pQuIfls of QualifY AqauCDneqIQuolU\l ComeR! Al:tMlIgO 

4.11 

4.11'.1' 

AI1BlY8GS for PRS' S3.001(g), Wasta Storogo Shod, iA·153·1031 

Inorganic Analysas 

Flva samplon wara 9nalYZl)d lor Ino,gonlcs. Arsonic Bnd thallium In ono sample and salonlum In two 
samples'aro qualnlod BS Jor UJ becauso recoverlell In the analytical spike an3 outside of Bccoptnblo 11m":; 
(Tabll) 13·2)." 'Il'lrJ data are uaable becaulJe thu rocovorlell aro olthar biased high or oro whhln roasonablo 
UrnltR, and theanalyt~ would hoya beondetoctod If present. All cobalt data ara qualHled os J bocauso " Is 
dotlJ~t9dln,th/) blank (Tabla e-2).,'Tho. cobalt dam ara usoblo becauso tho sample values ara more than 
flvo !,mOB thcfblank valuo, Indicating tho presonc!) Is a result 01 dl3toctBble lovols In tho soli. Aliloac data 
are qunlUlod ,au J blJcnusa the, RPe botween dupllcato data aro gralltor than I:PA·ostablishod IImrts. All 
manninnaaodntB [lro qualHlod nnJ bocauoo matrix oplka rocovery Is 10SB Ihan ePA-ostabllshl)d limits (Table 

'a.2);,!'\Tho'load data "1'0 U1:ablo; because tho high RPe Is an Indication of tho variability 01 tl,o soli matrix, 
whllo:lhe manganeIJc) data ara uBabla boco.uao the recovorioG arG w~l1ln rollsonablo IImHs (>50<75%) and 
the a~\l1lytloal spike rocOVllry 10 Qccaptablo, All other Inorganic data aro considered usable as reported. 

4.1 ~I~ 2" Organic AnelysGB 

Four,uamploe,wora analyzed for oomlvolaUllls. Six semivolalllo analyteo assoclotod wHh all samples ara 
quoliflod:UJ'bllCllUOO tho rocovorlsB In th'o L.CS aro outDldo of Bccoptablo limits (Table B-2). The data ara 
uoa\')lo becauaotho·rocoverIBl' aro wlthlrt'roasonnble Umlts, nnd tho analytoll would I,avo been dotoctod If 

, proaonkChryBono In sample 0253-95-0385 Is dotoctod above the eo\. but bolow tho MO\. and Is usable 
Ils,a nondetBct only; , AII'othor Gemlvolatlle data are usab/o as raportod. 

Flvo:' ssriip'osworoanalyzed for:volatlloG., Tho mothod blank contelnod mathylene chlorldo, and tho 
methyloMa;chlortdo In:all samplBB Is lOBS than 10 tlmoo blank concontratlon, Indicating that the prosence of 
thllS' anBlyte~mBY bo B rsault of contamination (Table B·2). Therefore, all methylane chlortde data aro usablo 
aG nondotacttJ.:lnaddltlon,flvo volatile chemicals assoclatod w~h all samplos 0.1'0 qual/flad as UJ because 
thorolallve standard deviations In the InlUal or continuing calibrations are groator than EPA-ostabllshed 
Ilmlts(Toblel3-2)."Oata uonbilityIs unaffocted bOCBUSO the data oro blasod high. All other volatile dma are 

. consldarod'uBBble as roportBd •. 

" ,4,11.3,,', Radiochemistry Analysos 

PRS53-001(g) wall not samplod for rodloniJclldl!s. 

4.'12: , AnolysOB for PRS 20.0041 Soptlc Tank iA·20·49 and Crain L.lno 

4,,12.1 Inorganic- AnDlYS9s . 
I ' 

i " 
Nine Bompltlswore analyzod far InorganlcBj aI/Inorganic datu are conslderl3d usabla as reported. 

. .' I . • 

of 

4,12'.2' . organic Analysos 
\' . 

NIna Damph!'!1 ware analyzed tor volatlla B"d samlvolatlla organics: all organic data am conslderod usable 
as ropoI1od,\ ' ' , , 

! ' 

4.12.3 ': RodJochamlBtry Anal~IIGB 
" ' . " 'I' > , 

PRS, 20-004 won not samplad for radlonuclidoD. 



QbDl2tQ( 4 £/qrwUU Ql QuaUty Allauranc;otQunUtv; Cgtttcpl ACtlvlthJ.ll 

Analyses for PRS 20 .. 005/ septla rahk rA·aO·27 

Inorgonla Analyses 

Ton samples, Including ona field dUplicate sample, wore OI1aly%ed tor Inorgbnlos: all Inorgntilo dala are 
conyldared usable as reported. 

organic Analyses 

PRS 20·005 was nol sampled tor Ofgttnlcs. 

Radiochemistry Analyses 

PRS 20-005 Was not sampled lor rndlonuclldas. 

4.14 Analysea for PRS 53 .. 012(0), Outfall 

Inorganlo Analyses 

Three sample!) were analyz.ed lor Inorganlcs: al/lnorgaNlo data ara considered usable as rl1ported. 

organic Analysos 

Three samples Were analy%ed fer PCBa and pestloldes. The poe dala are oonsldared ul:Isble as rep(.lttad. 
For the pestlolde data, the quantltatlvD value tor dieldrin, oMdosulfsn II, andrln aldehyde, dnd gamma
ohlordane In two analytloal columns dltlered by more than the QC limit: thorofare, these data Etl'e usable as 
nondetects (Table B-2). All othor pesticide data are cOMsldered usablo as reported. 

Three samples were analY4:ed lor semlvolntlls!l. SI)( chetnlcals ossoelntod whh aI setnivoltttlie samples aro 
qualified asUJ because the recoveries In the LOS are outside o'.Bccaplabla limits (Table 13·2,. "rhe data 
are usable because theraCO'ierles are within fe£1sonabla IImhs, Md the tmolytes would heva beaM 
dotected "present. All 01 the data associated with these semlvolatila samples era qualified as W beoauso 
surrogate recoveries are outside 01 acceptable Ilmhs (Table B-2). Data are usable because only 0119 bUBO
neutral extraotable and one acid-extractable aurrogatEl are allocted and the surrogate recoveries from the 
other sUrrogates are sutllclent to quantify the analytos so that they would have been dotoetad II prasant. 
All other Demlvolatlie data are conSidered usable as reported. 

,'hree 9Dmpleswere analyz.ed for volatiles. Twenty-sal/on analytos In one sample and 11 analytos In the 
othElr two 'samples are qualilled as UJ beoause 01 low Internal standard roaponsos (Tabla B-2). Data are 
usable because the responses ars sUfflolent to deteot and quantify the target compounds. All othor 
volntlle data are cons Ide rod usable as reported. 

4.14.3 Radiochemistry AnBlyseg 

PRS 53·012(e) was net sampled lor radlonuclldes. 
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5.0 SPECIFIC RESULTS. CONCLUSIONS, AND RECOMMENDAitONS 

5.1 PRS 20·001 (a), Landfill Area 1 

PRS 20·001 (a) was Q small landfill slta used to bury melal scrap. Basad on the sampling results and 
screening assessment, wo recommend NFA lor the site under NFA Policy Orlterlon 4: The site has baen 
characterized, and no COPCs are retained from the screening assessment. Figure 5.1·1 shows the site 
with the sample locations and results posted. 

5.1.1 History 

PRS 20·001 (a) Is discussed In dotaliin Section 5.1 of Ihs RFI Work Plan (LANL 1994, 1157). The landfill 
was usad from 1945 to 1946 and was subsequenlly excavated. Its primary USB was to bury metal scmp, 
some of k contaminated. Records (Courtwright 1962. 22-0031: Roldar Hltl2, 22-0068: Drake and 
Oourtwrlghli9SS, 22·0039: Ahlquist 19S5( 22-0025) Indicate that tho landfill was excavated and Its 
contents removed during a 1948 claanup. 

5.1.2 Description 

PRS~O·001 (a), located south of east Jemez Road and slightly west 0' the act lYe flrlng range (Figura 
5.1-1). was a sman landfill slle used primarily to bury metal scrap. The landfill was relatively small and 
shallow (probably nol mora than SIt deep). The site Is now sparsely forosted. with no vlslbla (lvldenoe of 
the landflll. 

5.1.3 prevIous Investlgatlon(s) 

In August and September of ieee, a geophysics survey (Weslon i9B6, 22-0069) was conducted using 
magnetometry lMAG), In nn attempt to find evidence of the former landlill sties. Neither the presence ot 
metal nor the locallon of the landfill site wore established. 

The landfill was Investigated In 1Se11lS patt 01 a 005 environmental survey (DOE 1987, 22·0113), Tho 
ropon noted that tho landfill was beHaved to be located aoross tram tho aC1lva tiring rango. A depression, 
appro)(lmately 5 tt deep. Was obslJl'Ved at the end 01 an unpaved road. 

Field InVestigation 

Before any analytical samplalocatlons wore ohoson, a thorough geophysloal survey was conducted althe 
landfill. Historical dalalndlaate that the landfill was Used for the disposal of n~tBI oblects, so MAG surveys 
were chosen to aSgess the possible location 01 large (at leasl1 flln diameter) burled farroUl; malal objects. 
Because the landlill may have been exoavated, electrom£l~netla Induot/on (~M) was also used ttl deteot 
disturbed areas containing fill material thot eould reprelumt the previous burlal site or ~II. Surfaca 
stl'\JC1ures and debris cun gonerule similar anomalies as IhCJsa oaused by burled obJects, 80 the locations 
of all EM and MAG anomalies ware corrolatad with flald noles that Indlcaled the locations Qf sunace 
features, debris, and struotures In an aHart to eliminate from consldorallon those anomalies that ate not 
related to subsurface disturbance. 

"rho landfill Was surveyed and a grld was laid out using traditional cadastml survey technlClues. 'rhe 
geophysical surveys were then conductad by taking both eM measurements and MAG roadlngsat 5·1t 
Incremants OVer the grid area. Grid point markers prasented In the BBlloelnted figures Idenllfy the loaatlon 
as a point of field measurement. The data wag recorded alactronlcally and later uploaded Into a 
commerclnlly available sollwara package for contouring. Termln conductivity (quadrnturo) maps Ware 
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Chnpter5 SpecJlla Results, Conclusions and Recommondntlons. 

generated from the EM data, and lJertloal magn!Jtic gradlellt contour maps were gone rated from tho MAG 
Held data, Theso maps target anomalies that are typical of burled pits, tranchos. And debris and wara used 
10 bJas Ihe seJectJtln 01 aren!) to be trenched within the suspeotod Inndflll slto. 

Results of Field SUNeys 

A 200-1t by 300-tt grid was established oYer Ihls atea prior to the goophyslcal 9UIVUY, as Indica led In r:lgura 
5.1-2 and Figure 5.1-3. Numerous sources of Interlerence are relloated In Ihe geophysical maps for this 
aroa, particUlarly along the northern and oastern boundarll1s of the InvostlgaUon aroa, Along the northern 
boundary, the Interteronce was cBused by overhead powarllnes, motal surface debrlll, and parked oars. 
The Interlerence along the eastern boundary Is most likely caused by subsurlaoe utlllllelh as ovldenoed by 
a manhole located £llong that boundary. 

On Figura 5.1-2. the magnetic gradient map. the hlgh·mngnltuda anomalies locnted In tho southern 
section of the Investigation area correspond to the looatlons of tulf boulders and am Interpreted to be 
caused by the local magnetic tull, which lias a hIgh magnetite contant. These anomalies do not occur 0 n 
Figure 5.1-3, the lerraln conductivity map, bocauso tho two geophysical mathodD moasure dlfferont 
proportles 01 SUbSUrface mAtanals. Figure 5.1·3 does Indicate '1lgh-magnltudo anomalies In the 
northeastern portion of the site. These anomalies are nol associated WKh known surlace structure!] or 
objects and are typical of burled metnlobJects. Another anomaly Is possible In Ihe central portion of the 
sKe (Figure 5.1-3). This slTlall accumulation of low-magnitude closed hatched contours possibly 
represents a backillled araB: however, this Intarprotallon Is Inconclusive because of the SUbtle nature 01 
tho data collected In this oroO. 

5.1.4.2 Results at Field Screanlng 

Samples were field scroened lor radioactivity and HE (0 Idanllly grotls concentrations 01 COPOs. Surface 
radiological screening was periormed before tho start of Intrusive actlvltlos. The screanlng showad no 
radioactivity above background, HE spot fests were perlormed on aach soH sample to be Bubrnlt1ed for 
laboratory analysis. No positive results Were Obtained. 

Results at Mobile laboratory ScreaMing 

Eight 5011 samples YJere analyzed by an on-site mobile laboratory for gross alpha, beta, and gamma 
radioactivity. No results ware enCQuntered at this PRS that require speolal labeling or packaging of 
samples being sent offslte for analysis, 

5.1.4.4 Trenching Bnd Sample Collectlan and SUbmittal tor Analysis 

The objective 01 the Phase I sampling was to determine whether COPCs DIe present at (he landfill sites. 
Figure 5.1·1 shows nit sample locations at this PRS. and Table 5,1·1 snows a summary 01 samples takan. 

A Case 5S0 Super K Construction King backhoe with a 1 a·ln.-wlde bucket was used to excavate the two 
trenches. Trench locations were selected based on anomalies that were nol associated w"h known 
surlace structures or objects detected durIng the geophysical Investigation, 

The north trench location was centered around anomalies associated with burled oblects. excavation of 
the north trench exposed small pieces 01 wood debris, a 3·«-long section of a pole, and a rootal pow~r 
pole anchor. excavation of the south trench produced no eVldenco 01 a previous oxcavatlon. Soven soli 
samples were taken from the north trench at a depth 0110 H to 11 Hln accordance with the RFI Work Plan, 
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Chapter 5 
Specfflc Results, Conclusions l1nd Recommsndl1tlrms 

PRS 20.001 (a), Landfill Aroo 1, terraIn conductivity IT1S~ 

! 
\' 
,j 
" ", 

.. ~ 
i: 

I· . 

f;, 
j" 
t; 
I' 

" 
II', 

I'; .'. 
" \ 
I" 

J~ 

f! 
"1' I, 

I 

f; 



" Specific Results. ConclusIons and Rnoommendstlons 
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ChaptetS .. Spac/llc Results, Canclus/ons CJnd Recommendations 

The south trench location was centered around anomalies assoclotad with disturbed matarlnl. The 
excavation produced no eVidence at a previous oxcavatlon. One sample was taken trom the south trench 
at Q depth 0110" to 11'". Although the RFI Wom Plan called lor seven samples-to be taken tram each 
trench. no evidence of back1111 material was discovered In the trenching. Because 01 the lack 01 backlill 
evidence and the small size Qf the sample hole, only one sample was taken, 

The north and south excavallons produced no evidence of the metal scrap reportedly associated with this 
PRS. 

Eight samples were submitted lor analysis to an oH·slte laboratory for HE. metals, strontlum·gO, Isotopic 
uranium. and gamma spectrometry. 

5.1 .5 Background Comparisons 

Inorganlcs 

No Inorganlcs were detected either at concentrations aboVe background UTls or without a background 
IIslue. Therefore, Inorganlcs were eliminated as COPCs at this PRS. 

Radlonuclldas 

Onasubsurlace 5011 sample had a detected concentrallon of stronllurn·eO (1.52 pCVg) that exceeded the 
maximum background concentrallon (1 pCVg) and was carried forward to the SAl. comparison stage. 

5.1.6 Evaluation of organic Constltuonts 

HE was not detected. Thereforel organiCS were eliminate':! as COPCs, 

5.1.7 Human Health Assessmont 

Screening Assessment 

The strontlum·90 concontratlon (1.52 pCl/g) In one sample was below Its SAL (4.4 pCUg) 'and Is eliminated 
tlSaCOPC. 

Risk Assessment 
, 

No human heanh rIsk assessment was performed for PRS 20·00 i (a) bscause no COPCs Were ralBJned as 
a result of the screening BS!lflSSment. 

5.1.6 EDOlo~lcDI Assessment 

No Inorganlcs were detected above background UTLs and no organics Were dfl1acted. so those 
constituents are eliminated as contaminant sources lor ecological rlsk. The detected ooncentratlon of 
strontlum·gO did not exceed Hs SAL. so It also Is eliminated as a source. No further ecolaglaal evaluatlon Is 
requlrod for this PRS. 

5.1.9 E)(tent of Contamination 

NoCOPCs Were retained: thoralora. this saetlon Is not applloable. 
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~(:~':' .. "~"" '·.:)l"·~.,:t.'l·"~"\I·.~ .... ~:· .. ,·.~',I/':,r. ' .. ', .. 1'1.1 ,',:"1" 

[
.'," '.':',., PRS!:20'-OO~(a):~a8',b'B!oi(Chilrlictert%e'd,)'iJnd no'COPOs am rotalnod based on tha sample rODults and 
\:'1" . 'Dcreenlng:BBGaOBment;~'No',furthBr'actlon;JG.mcommondod, and baDed on NFA Policy Criterion 4, a ClllSs III 
It;{:',~: ' ,,' : ,~" pormlt\;modH,lcotloniw.lH':be:·,submlttadl:requosling removal of thlA slto from the HSWA modulI! of. tho 
;{:\?'i' ,:' Loboratory~tlRCRA oporatlng p,ermlt;::~,!:\!c . 
:\'i .. >.'::"-', ,,' I:. " 'f,~·~':t .. j ':,',· ... ~{:.~x;··.: ", ",', , ' ~l I. .: .. ,-.... ' ~' ... II 

~ ~.:}.~ ,"!,: t';;) , .. ,~\."~."~' \ : ' .~"" [",I' ... • • .1 , 

it,/c,:, .. :"'6;2'::;' '" PRS. 20~OO'(b);':Landfill. AroB 2 
',;:J~",~:i .. :~,~\,I: "II' ,~::" ;-.:':>",:. ,.'", " . .':-' : ,:r,~.!r.:, .. :I"<,,.I,,\', \' ~:/.'.~ \,~,.I: <~. I ' 

;:;:",:,. ',"; PRS;20-001 (b)i.wBlratrenchuBed~to . bury' gun barrols. Basod on the sampling rOGults and screening 
~"\:', .' " " aSBossment;:'twe"recomm\)nd\ NFA:tor:.'tho'· s~o u:'ldor NFA Policy Clitorlon 4: The slle has boon 
\i~':.\,.<.,:,:., ·chBre.cter1iod:i'and'no:.COPCs arerrotalriedc1rom tho Gcroenlng c assessment. Figure 5,2-1 shows the site 
;" .. '::<. " , with 'sample' locations' ahd r08ults\pollod;!\ . . . 
~,;~.>...; :'. [ .. ,I :':/')',I(;,~:·,~.I'I'·.J,~'~.~·,:i :,#,;>:,::',~~:,I~, i:< ,', . '<': .".~,~ 
;?.l' ,~;',.'.' II 2 .'1":';'" ", History';;' , 
~~:::;' '."', ':.;'.' "'i" ,';~,",", :~ , , .. "c,·; ':. ,.. .... : . 
:\';<".:" .' ... ' :' PRS!20-001 (WIII'describedln dotailin Section 5.1 c)t tha RFI Work Plan (\.ANI. 1994,1157). 
'11,\:'. ; ,'.' .' . ',': . ':, .,,:;.' .. ;,:\~{,~;,::~.'::,.:, ""-;,, I, .. ' .,' ,,';.:, \' '< ,;', . ,H::;, 
:~;i\::":< ",',' " TI1o'landtlll~aB u~ad·fro~~;1.945!'ta",.g~·t;and.was subsoquontly oxcnvatod by bulldo%er. Its prlmary usa 
I:J~':' , .. .. WOS;i tol:bUlY,:! gun;',~rTOls.;i:", RecordlP, (Courtw.rlght 1962, 22·0031;. Reider 1962, 22-0068; Drake and 
~'~I,':., '. 'CoUrtwrighti'J9Ge/22-0039;:,Ahlqulst;,'OBS,'22-0025) Indlcato that tho landfill was oxcavated and Its 
:~\';:' '. ',contontn.l'Glnovod,during 'rl.1948,cloonup',\ 
';p;J<, .' " .' . ·'c~,.:.!';\,:: ,.': .. ::::~';:"':,'> c', '\'." ,', "," '~'.' 
Y(,'i.:.· ":' 5.2',2",""". ·Descrlptlon·;' . 
:I;{:'i',,"': /,: "·<":~';:\":'I,.'.',i(;':·:.,. ;', 
'jb,':-':", ·,:~R~.20~001(b);ilocluedi.odJa~ent,toan;,old,gun·mount base (TA-:ZO-16), was descrlb1)d as a trench that 
"i~\::" " ", 'wBo:usad, tol:bury/gUn i bl1lT'8ls'.;,Tho, olt(f,III'now partly covered on thll south sldo by tho embankment for 
~t-:i ", '",EaofJemlJz,Aoad;:and,thoro'ls'noivlslbleevldenco of tho landfill. 
~~)t~::"', :'/,;.,,,. ". ':', ,::>~., ,:.~':.J·}r~.V~'~~:I:~.':~I,·:_~,: '"> ,.~ ;,<.i ;:'<:'_\;;;~,:, " ':.'{i',~": .. :,' 
I~::/",' ':" ',,' 5,2.3:;:.':, ", ',"pravlous'dnvGstigatlon(8); 
;~~'I. '"j ",' ~'. ~;<~>~I~";, ,:"'~.,:. ' !~.'> ,,~':I;'j ';~.' :.' I

j 

."t~':l~\:,<, 
~(;::.' .... In'AugUGfandiSeptorT'lbor;0t19BI3/a·gBcphyrilcal:lsurvey(Woston 198G, 22-0069) was conductod using 
~(:;";''''> ". , .. ,MAGj;ln~9ni'ilttginpttO·'flnd\BVldenco·of;the:former landfill sitos. NeHhor thl) prosonco of matal nor the 
:~,r, c ,',' '.: • locatlo'n:01,the'landflllslto wero'ootabllshodir; 
J~I.:·~'1.~·· :(::.: ' , ~: ' ," \ ~ \'~'/.:~)~:~,\';,~~ <'(~:.~>',:, ~;:'.\ /:" ,'.: ' ' .. ":1 ,;::;':: I '.: I.:. ','., ~ /.,: -:-<.J';~ :~ ... '~ , 
;li,:"':' .' ',' In 1989:';' aGurlll~o: rudlatlon; s~lVey r(Scholk.1 9~9, ,0485), uGlng both phoswlch and laboratory analytical 
'i;~~\.' ".', ...... tec~nlque!ll'i.wDlJconductod:ln·tha:,vlclnltyof.TA-20.1 6 •. which 10 adJ[lcent to PRS 20-001 (b). Tho resultG of 
~:~~'., ,,' "'i' .thO:BUMWfovIUllad only, backgroundloVdIB'ofradIBtlon, 
~~<"!:: .~ .' ' ::' ',:' ',,;::::'," ',',:<::,,: ,',.: ,.' c',' " ,', ' .. ,,';, .;~'" ,.,' .,:; 

J':>-: " '. a. 2.4f,,; . ,Plold', InVGstlgDUon::' , 
:(~':i;":':<'<'" '.' ~',:;I :,' :"'~~ :;. I ':" "".' .':; .,<}(~:' '1,.'". ,'.:' 

P'" ',' A g~ophyolcaFaurvl)y:almllllr,to·theonl3 conductod al L.andflll Ama 1 wao also comploted for this PRS. For 
(.~~),"" "c' ll'comploto;df)'Bcrl!:ltlon'Of thtU~u/'\loYl's&o,Sectlon' 5.1'04, 
:1/\.: < .',:'~.,' '. ::' , 1 ':, ~<~. . ,;" '.' }?\; .. \.:":'::I':~(I~" 1J ~,: ;;:':: It ,; ~ '," :;;; ·,1 :::': '.' ~'.: '~'. 'i,,: '.> 1 \ , : :" 1'\ ~".' 
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~;\:,: .. ' " . '. ,A:150~ttbY .. 200-tt grld'WQS' ootabllohod'ovor,'thls araB prior to tho goophysloal Gurvay, as IndlcalGd In tho 
ft" "'. " Ftguro:S:2-2;and,~um 5.;2·3i":rhdre',Wl3rG~numerouB tuN bouldol'G and outcrops of tuH In the northOllGt 
~:::i';, .. · ' I1n(tnorthwallt'lldctlon~'of tho" Invootlgotlonl'orun. ,Tho anomallos locntod In IMoo BroilS on Figura 5.2-2, 
! /' . .' tho."magnatla'.gradlont\map( am ilntorprotod to bo a msult or. thoBo tuH bouldol'S and, as would bo 
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:\(~~"\:':':':' ',.':".,:':'~::"!:: :,".:, :" .:','.' ',,' .. ' " ':" , . 
j!\i;C "':' :,:' . oxlromo;:.outhsaBLand:aouthwarJt sections ot FIgura c,2·2n assoclaled wHh surface structures and 
X:;;':';',:.' .:.', dObrto,;\r.ha;hlgh.magnltude~BnomaHeG;'located,ln the canter ot both flguros could (ndlcBlo a subsur1aca 
ri;,:' j.,,;,;, ,. ,:,: . dlaturbancei(oslloclate'd'; wHI," the<old;gun: sHe.; A, small metal staku' mBl1dng tha gUI, aHa Is locatod 
itXy :!.:, . " appro,xlma!oly':Iry'thojconrerol',tho'anomaly.:, Thu IInoatlon of hlah-magnltudo, anomalies trending due 
,i',;,\"".: ' northl(F!Our:o~S,2~3):Is:Iy~I~: Ofi,a·,~u~fJd.' Wilily colTldor or posnlbly a burled tranch wHh appraclabla 
11,': .. ', " :;' :' omou~ts:: oli mfJtal prosentl~l.::Anol~ol',. ano~a!y' occurs on Figura 5.2-2 that does not col'J'espo nd to any 
:';' " ',' ", .knownsurtaC8:1nllJrrarence:~1ThIIl:dnomaly,'18typlcal ot B burlod metolobJect; ThG' last anomaly obsel\led 
(/:: .:: . 0~curi:/nth8(riolthom-central!portlo"lor:F/gurD 5,2·3, ihlo obsorvancCl Is possIbly caused by a backfilled 
;<;,,; "., uroal howevamhs'data for thin arotl' Is Bubtle at boat. 
~.~!: /",>.: " ,;', ., . I ' .. ;; .~:<If', ':_:~. r\~':\'!\' ;~.; , d " " -;, '., ~ 1 .:' ~ I <'i ~':: '~I'_ -, 

'1;.<:;.. '",. 15.2~·4~2:::;;;:>!R88ultt(:Of:,F'.'di:;scroorilng 
;;'.:""-",, '/ I :'.-;(·_·'~,(~!i;:,-,":. 1 ", ! .,'1: I .~:/ • 

Ii;':':,', , , , Sl1mPiIJD,WOrO tiakfBcrooned 10r.·radlo'aCtlvlty and HI: to Idenl~Y gl'OBG concontratlons of COPCs. SUMaC\! 
;I{;. radlologlcal,~;Dareenlng:wQ1rpOrformod b,'o'rotho &tart ollntruBlv~ octlvltloB. ihe scroenlng ahowod no 
~ric' ;, ,'" radloaetlvJty:'aboVfJ, bsckground;Y HElpof;tollto, wore porlormBd on oach soli samplo to bo submitted for 
:~;:;. '::'.:, , fI)(Od:II~b.~~~!?,~:,~naIY,SI~,.·t~;1'O,81t1~~,rall~I,ld waN obtslnad, 
;~.;.~'::1 -:1',.': " .' ·I'''·f)";;:j~:>;·f~~~·.···· '.·,·~,,~:;'~:'i"·l., '~i 1',-./'1: 1:!:;oI··.t~\~. , 
:.~::;' ',' S.2,4i3:1;;.ii;',·:RCUIUIlQ<O';'Moblil Laboratory Ser •• nlng 
~f;l:.:},., .. , ,.,",' 'iJ,I'~"'~';:'\'" i' ~-'~., ::._ -;~.:,.,'" '. f:' ',~'," ';'~:.,~ 1 " . 

:i~;f"'. ,',' ,', iW9nly~two.LI~U:~~mpIiJ/I_wero, anlllyzod,,8l'an. on-alto mobile laboratory for gross alphal balal and gamma 
~;;> .'1: ' .: ,.radloBetlvHY~!(I.I';JO':N,ISUHs;:w(Jreiancou~tGl'ttd at'thlIJ PRS that,requlred spoclallaboJlng or packaging Qf 
;I~;, .. '" " ; !lamplos bolng 80nt oft~RG lor: Bnalysls, . 
:~I~> ,.,' ',J ',;' ',( .,fJ·.~\I--I~! : _ '~'~ ,; ";.:,:'::;,, .. ,.~;,::.j~'.':':\_,.,:,. 
;;(,;,:,' '.'. ", tsi2.4~4ri'.'~ ':,.Tronchlng'~and;~·e.mplo: l.ocatlon and Submittal ror Analysll 
r/:~l:!'; ,'l,', ,:f: ... ,/._ ;:'-:~';';;:~~!"!:: :!';'I;';':""~: _ .. ."~'/\;,,'J.,.,.~,_/<_.~;.,:l:;; ";:.'(/~)'~;_~"'>:!', - . 
;;·i).'~:' ,:.' "ihe,obJect/v,fot th~' I'h,tllls).aompllng WBDJO dGtarmlno whothor COPCs aro prosont at the landflllllltoo, 
'It;' .' FIgure' 6.2~1;DhowD allilsmplo locatlona 'at thlo PRS, and Tablo 15,1·1 OhOWB II GUmmBry of samplao taken, 
,H{-;: j i' ••• ' '. , :,,>:::.' ;,hA\;~~r:.~./· ·~~,:~':'i .. : :'j(. l~:'~~' ~ '.~:'J It ,~- -,', ":-" .. ~. : ,.' , 

\l~:;.:':.· ... ; AOallo:GSOISUpor KConstnJctlon'Klng baokhoo;wltha 1S-ln,·wldo buckot was used to o>:cavato the throo 
'!{J::, . "trlJnOhG8.<~~.'Treno"t IDcallons,wGrei,Jlolootec;j,bollod' on onomallolJ not aODOclated WIth known BUrloco 
,tt!,·, .' ,~tnJClurBII:'oriobJoctlHhl1t:word' dotdctGd,dunng tho goophyslcalln'JOGllgl1tlon, 
Uit.i'::, :" , -Ii ·:·~'r·~\:·~~f·.;:I;:~,'l·;·:/~~\:,·.· ,; :>!~.i:';:--·,'~Jf,' ,,~'i.;,\::I,;:, .'," r~;I~'; !' 

~;;!"!",': .. ' ,}." Th(Gu:tr8nchQII:~w.oro!;o)(oalJlltod',;at~AS:20-0U1(bk Tho trench locatlonl contarod Bround IlnOmaUOD 
\\~ .. :" ", .' . , : ulldoclatBd;wRh;t)UNGd··obJocta;.ti l:Xoavotlonof tM BMt tranch o)(poaod a 4·ft-long Bactlon 01 2-ln,· 
fi(.', ' ,,'" dlarneteratdfll':olectrlcal'condultand, GOme:wlre, rope. Excuvatlon onho north trench oxpoaod' structural 
'{{~~:'::: ,'. ':' . ",ato61:atIBp~s;(ohann(Jls'andangI8!l)j:thC)foundntlon for tho nnvy gun (1lM S·ft·thlck concrdto pod wHh 2-ln, 
~~:':;;";',' ,,:,' )tfJt:lllpllltdfcov~r);;'ond wood~n, dobrla,\:'; ExCS1/Btlon' ot tho louth·trench o>:posod abandoned utility IInlJB 
f;,:: ,~, ",',' and, ~,e.'t~long',chaln,~tYPdl plPf!' wrGnch(;(,~olJen, !amploo wom tBkon trom oach tronch as dopthB vorylng . 
W-:';':, " ",drom 1,ft to,!1·'·tti,WHhono dupllcahfaampla takon In accordal1CO whh tha AFI Work PIBn. 
:J!~:l..l, '1;1;.' ',' ,:",; :: :-:'~~·I::,·',:C\·.:~,;:!.{,:;·1:i·f';:1'1~,} /~:,~;!l:·.';'i~'~:':_._t·"!,,:, ,,~,;~;':, ' " ' 
f// ' ".', . 'Ttiao~oavatlontirprOduced.'no'olJldBnco'ot:thG gun bBrroln ropol1udly BGnoclated with this PRS, The north 
::~:,: ';', ,,': d)(cavatl~n'('Jxt0nda~ Inl~', PAS: 20..o02(d):tind wBSolollnod up ISS pari of thG VOA for thut PRS, 

;~~:~':': ,> .':" >rw~~t~~tw~:;'~~iritiio:~~w~rarBubm,"~(r.i~'~/~na'YA'n to an ol1·olto labom\ol')' lor He, malelo, strontlum·gO, 
it~~i/ . :';;..,' 'Ibotoplcuranlum;:t\t\d gammlni~clromotry'·i , 
;tl.;,~,,;:·:'" . """'/ ;),," /;""""1", ,";: .. , ", ..... :.":'. ',::.'. 

it:'.,: ,; , , tS. 2, G',,. , , , . Bllokground·, eQtnpBrllon8 
;;~\;'~>';"< ,."iJ .. <' I._,-,,::,J;; i. 

i(.';· ..... ' .:. ,·Inorganlcs,·'" '; . 
:e·:~;:'·' , " " "': ::1','; i:.;.,i'r." '.: '.'. ,', 
j!",;",:",:, ' . 'Ono~&ub~urllioaGoli wmplA' (10~,,1.1 tt)'h"dl1'dotoctGd conCDnlrtUlon 01 ollvor (4,2 mgJkg), tor which thare 
'I;:,~;";' , " WWJ:Mol bbckground' col,contrut!on,;' Conconlrallona, of tOIDI uranium (nalurol) WOt1t dOloctod Bbovo tho 
~/llr. .' ;' ' ',(I;' I ,' .. 1 Ij • 1 ,,' ;' , 

Jf-; ~) .! !' 

~t~~;/;:, 'I"" ',.' .,' 1",1','\ \ ,..", ... i: .. ; 
11;/: j " '; ou "OIH~t=ll1tpotl, :,.,. 
~'ir,:' " .• , '~\lGGa."A~1 ~,,;.' -: ' 
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ChapterS Spncllic Results, Conclusions and Recommondatlons, 

background UTL, and distributional tests also show that 1ho conoontratlons of uranium Ell this site dll/ar 
Irom backgr"und (Table 5.2·1) and were carried forward to the SAL comparison slago. 

Figure 5.2-1 presents the distribution, Including depth samples. 01 Inorganic COPCs detactad at PRS 20· 
001 (b). 

TABU; 5.2-1 
INORGANlcs WITH CONCENTRA1'IONS GRE:ATER THAN 

BACKGROUND UTL FOR PRS 20~01~) 

Sampte 10 Depth Slivar Uranium 
(it) (m tt/k c:t I ttnt1/ka) 

LANL UTL N/A na 5.45 
SAL N/A 380 230 

02~0·95·00 17 9 • 10 NO 5.5 
0220·95-0016 9·10 NO 5.6 
0220·95·0020' 6-7 NO 5,8 
0220-95·0023 1 - 2 ND 6,6 
0220-95·0024 10- 11 4.2 5,2 
0220·95-0026 10· 11 NO 5,5 
0220-95·0031 10·11 NO e 
0220·95·0032 10· 11 NO 5.6 
0220·95·0033 10 • 11 NO 6,1 
0220·95·0034 10· " NO 5,7 

NfA: NOI AppUQWliI na; Not AVlIJUlliIlI NIJ; NOIIJ"11lCt1Kl ; IlliIti tlUpllWIU 

Radlonuclldes 

Uranium and "s Isotopes uranlum-234 and urnn!um·238 were detected at concontratlons above 
background UTLs rrable 5.2-2) and were carried forward to the SAL comparison stage, 

Figura 5.2·1 presents the spallal dlstrlbullon of radio nuclides detected at PRS 20-001 (b) above 
background (ali hOl'lzon data). 

5.2.6 Evaluation of Organic Constltuonts 

No olganics were detectod. and therefore they were eliminated as COpeD. 

5.2.7 Human Health Assassment 

screening Assessment 

Sliver and uranium were detected at conoentratlons above background and submll1ed to an MOE lor 
noncarclnogens. The sum 01 tholr maxlrn.lm normalized oonoentratlons was 0,04, which Is loss than the 
deciSion value 011.0 rrable 5,2-3), These analytes were ellmlnatad as COPCs. 
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TABLE 5.2·2 
PRS 20aOO1(b)AADIONUCI..IDES WITH CONCENTRATIONS 

'GREATER THAN BACKGROUND UTL 

allm~III': • L.ocatlon O'pth Urlln"um uranl.um.234 uranl_um.238 
I " ' 10' " ttl (maiko) J\3Clfo) (DCl/o) ;' 

J.J'\NL UTL N/A N/A 6.45 1.1:14 
eAL'" " " N/A ' N/A 20 13 

. '0220·9B-0010 ;Z0·1 01 B a·g 6.3 UHl 
.. 0220·9500011 , , 20.101 a· _ .. ' 9 -10 6.5 1.77 

0220·95>001 a 20·1017 Ii· 10 6.6 2.06 
0220.06-0019 . 20·1018 . \ a·7 6.3 2.07 

0220-06·0020" , . 20·101a 0·7 5,8 1,74 
, 0220·00-0023, , < 20·1019 , ·2 U.1l , .8 
0220·915-0024, . , 20-1020 10 -11 5,2 1.96 
0220·91300026, 20·1022 10· " 5.6 1.97 

" 0220·06-0030' 20·1020 10·11 6.4 1.86 
0220·9600031 ; , 20'1021 ,,10·', G 2.03 

!" 0220·95·0032· 20·1028 10- " 6.8 , .e1 
, 0,220·96.0033 . , 20·1029 10·' , B.1 1.97 
, 0220·95-0034 20·1030 10 - 11 6.7 2 
0220·90-0037 . , 20-1032 10· " 6 1.B~ 

0220-95-o0~P 20-1014· ,'·10·11 6.4 1.8 
".' . "I~' , 

• a. " 
• fteld duplloallt . NlA:. Not ApplIcable . 

, , 

. , 
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IABLE 5.g-a 
MUL TIPL.E CHEMICAL eVA1.UATION FOR 

NONCARCJNOGEN CHEMICALS AT PRS 20·001 (b) 

Chamlcal Malelmum Normall:.od 
ConCQntrations 

. Slivor . 0.01 
Total Uranium (Natumlj , 0.03 

TOTAl..· 0.04 

l.B2 
67 

1.83 
'.77 
1.B9 
1.99 
1,9' 
1.a 
1.B6 
1.7Q 
',99 
2.07 
2.1S 
2.33 
2.0G 
'.81 

2 

Merd\ \9, '900 



ChapterS Spnc/flc Rosu/ttJ, Conclusions and J:iecommsndal/onn, ' 

Uranium and ~9 Isotopes Were detected below their respective SAUl (jabla 5.2-1) nnd are not retahled tlS 
CO!=lCSI An MCE for radtonualldas was not conducted because the only radlonUdlldas delected above 
bE\cl<graund wore uranium and tis Isotopes uranlum·2M and uranlum-aS8, whloh do not hElVe addlUve 
sltoats. 

No chemicals at !=IRS 20-001 (b) were present abova SAL. Thorafora, no ohemloals mo retained 119 
COPCs. 

Risk Assossment 

No human hBl\~h risk assessmant was performed for !=IRS 20·001 (bl because no CO!=lCs wore totalnad as 
a resu~ of the screening assessment. 

5.2.8 Eoolo~lcal Assossmont 

The genarsl landscape condilion aroUnd thl~ PFiS Is moderately developed Dnd dlslumed. and tho 
potential for receptors to come In contact with COPOs at the site Is hlgi1 ('tabla 2.4-1), ihoroJore, this !'IiS 
will be InclUded In the ecologloal risk assassment that wUI be eOl1dublod whan an a~prcaal1 has bes" 
apptoved by stato and fedoral regulators, The completed ecologloal risk assessment will be submitted 10 
the EPA. Threatened and endangered speales and/or sSMslUve habhat listed In Chapter 2 wlU be 
evaluated In the ecologloal risk aSDessment. 

5 j 2 j 9 Ex.tent of Contamination 

No COPOs Ware retained: therelore, this s&oUon Is not applicable, 

ConolusloM and Recommehdstlons 

PRS 20·001 (b) has been choractarl.ted and no COPCs ore retained based on the sam~le results and 
screening assess mont. No further action Is rocommendedl llnd basad on NFA I='cUoy Crltorion 4, a Closs III 
permit modlflaatlon will be submll1ed requostlng removal of this slta from the HsWA modUle 01 the 
Laboratory's RCRA oparatlng permit. 

5.3 PRS 20·001 (0), Landfill ArOB 3 

Sampling for PRS 20.001(0), Landfill Araa 3. was not oonducted at tho propet location during field 
operations. An addendum to the RPI Report tor thIs FIRS Will ba SUbmitted atter further sampling Is 
condUcted on September 30, 1999. All specl110 results, conclusions, and racommandal/ons Will be 
Includod In the report, 

5.4 PRS 20.002(a), Recovery Pit 

PRS 20-002(a) was a steel-lined pit (TA-20·S) that was used to contain Initiator test shots and facIlitate tho 
recovery of the Inltlatorn. Based on the sampling results and scroenlng assoBsment, we recommend NFA 
forthe site under NFA Policy Criterion 4: The site has baen churacterl~ed, and no COPOs are retained 
from the screening assessment. Figura 5.4'1 shoWS the site with sample looations and results posted. 
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Chapter 5 . Specilic Results, Cancluslons Elnd liecommendatlons 

5.4.1 History 

PRS 20·002{a) Is discussed In detail In Seotlon 5,2 at the RFI Work Plan (L.ANl. 1994, 1167). 

The pH Was completed In Aprtl194S and ramoved In April 194B (L.ANl. undated, 22-0061). The Initiator 
development tests wereroported to have uoed He. strontlum-90, beryllium, and nJekel. Uranium may 
have also been used In some of tha tests. Because the testa were to be contained within tho vessol. 
contamination also should have been conlalned. However. beoausn the framework and mat covering the 
contaInment area falledl some contamination may hava been released In tI,e area. 

5.4.2 DescrIption 

The pH was located south of east Jemez Road at the tar west end 01 TA·20. The Inside dimensions were 
14 It e In. by 1411 B In. by 12 It deep. The walls and tloor conslstod of 0.75 In.-thick steel plate backed by 
12-ln. by 12-ln. timbers drawing (L.ASl.1951. 22-0052). A steel framework covered the pit, ovetlalM bya 
mat of O.25·ln.·dlame\er steel rods spaced 1 In. apart (l.ASL 1951.22·0053). According to a 1941 memo 
(Sradbury1947. 22·0027). the framework and mat, presumably Installed to contaIn debris from the sho!!. 
lalled attar thallrst lew shots. 

currenlly; theeres Ihallncludes the reported location 01 TA·20·6 Is a genUe sloping grassy area with 
patohes of badly woathered asphalt that may be remnants of the original 'rA·eO access rond (rlgure 5.4-1). 
A 4-ft by 4-ft concrete 00)( with a hinged sleeilid Is an the slle and coUld be a manhole, perhaps TA·20·4, 
that was:used for e!ectrlcal Wiring. An orange angle·lron stake mruks the probable looallon of TA·20·7 
{PRS 20·002(b)J. However. there 19 no Bvldance of TA·20·a (LAN!.. 1994, 1157). 

5.4.3 previous Investigations 

In the past 45 years. Sandia Canyon has baen surveyed a numbarof times lor He. Any matorlalfound has 
been removed from the area. Large pleoes 01 HE Were nol o)(pectad during this actlvny. COPOs are 
expected to be wHhln the Gall matrix (LANL 1994, 11 G7). 

environmental samples were taken at this site In 19B5 for the Los AJamos Site Charactarl~tllion P/'ogram 
and analyzed tor He. uranium. berylllUfTh and gross alpha ond bela radloncllvlty. Ono sample Indloated the 
presence 01 uranium at 10.16 mg/kg. "rha reported background range for uranium In BoliR al the 
Laboratory Is :3 mg/kg to 7 mg/kg (Scholl 19B9, 0485). 

5.4.4 Field InvesllgatJohs 

Prlor to"the start oflleld InVestigations, all firing site locations. INclUding PRS 20-002(£1)1 were survayod 
and a grid was laid oUI using traditional oadastral survey tecllnlques, Fladlologlenl fIeld surveys wate then 
conducted by taking gamma radiation measurements near tho sol! sUnneo at Intersecting points on tha 
established grid, These radiation data polnls were than plofiEld as IlactlvHy rale contours" to help clnttfy 
the radioactivity distribution and actIVIty levals In relation \0 topographic, geologic, and historical elte 
usage. 

To assist In the analysis, a backgfound value Was recorded at each nlte by taking a measurament at an ama 
adjacent to the site. ContoUl'Unes abovo thesa survey-spoolflo background valueD Were thon plotted and 
used as a tool to select analytical semplE/locations. 

The surveys were conducted to ak:! In the salecUon 01 analytloal sample locallons and to reprosent a 
snapshot 01 tho radloBctNay tronds specific to the local araa. Tho field readings iJte sOMslI/va to 
enVironmental conditions and, as 9uch. orB ralatlve only to tho local MIa at that particular mement In limo. 
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Chapter 5 Spsclfla Results, Concluslom: and RscommsndnUons 

IAJ2.1,.E 5.4 .. 1 
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(continued) 
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0,1.1,1/ ,501i 

Z,G-J.G SOil 

'1041,11 SOli 

i!.~a,o SOli 

I\;POU,O 'SOil 

IXI,II l~tI 

iI,lJoJ.U ,0011 

iI/,u-v.O- I~n 

a.u.b I~II 

a;50J,Q 19011 

l\,lJob.O lOOl! 

O'l),u ,0011 

il.c;.J,O r~" 

",u,u.a l6<Jil 

I)·Y.1i ::;oU 

.. ,(.1';.1.1.1 1 SOil 

i\.lJou,O Il;iOIl 

IHI.lI 100Jl 

ii!,"'\t,Q I Soil 

ll.lJoa.u ISo!! 

iI,b'IJ,l) 15011 

lXI,b I bOil 

lit; MlIWl8 -&·00 u {illo) U (101) (J~. 

4f!J -r~ 4Z7 NA NA '127 

4ilJ f'lA 1\i!1 -NA -NA Im7 

4ZJ -NA 427 NA r~A -427 

4~ NA llii!f NA NA 427 

4~ NA 4417 NA NA -427 

~ -NA 0127 -NA- flA 4;;/ 

~ NA I\4aI NA NA -a14!7 

4<Il -NA --427 flA- -ffA .lilI 

~ 4i!l 4C{ NA riA -42, 

-4Zj IIQ lIi1f riA NA -427 

iIQi 4i!l iliU NA NA -42T 

~ 4&!i '1<[1 J1A NA- il<rl 

liz) 'IC!I '~I NA NA -4Ol7 
" ,-< 

444 445 44J NA riA -44J 

444 445 44J NA NA- 44J 
. -

<1M 445 IK.I NA NA -44J 

444 445 44J NA NA -443 

1144 0145 44J NA NA -4013 

444 <I4!.t 44J NA NA -44:}-

M4 445 44J NA r~A -4013-

44<1 <I4lI -4013 -NA- -"A 1143 

444 ~ 44J f~A f~A --41\3 

IW4 446 .1<lJ NA . riP\ IK.I 

1144 tI45 44J NA NA -44:} 

IW4 44!i 44J NA NA '1<lJ 

-1W4 -445 -44J 44J l'iA 44J 

'\411 <I4lI 44J oWJ NA -44:} 

IW4 44!i 44J NA r~A -.1\43 

IW4 445 44J riA NA -MJ 

4<14 445 44.l ··NA NA 44J 

444 1\Il~ 
. .wa. -NA NA 44J 

444 ~ 44J ·4<tJ -NA 44J 

444 ~ .wa .wa NA -44:} 
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Spocillc Rasults. Cong!JJslons and RBcommondstlons 

IAaLe ~!4.' 
SAMPLE,SUMMARV • FIRING SITeS 

(contlnuQd) 

!;J1II11 PHI MtllllCOa 

u.tlcnID . SlmpllJ ID Dllplh IH) Mill rl I( HI.; MllIaII :;.t-!KI U (110) U jlUI/ l.II=n. 
PliO itll",lIillUJ louIIUtlU.aJ .' ! 

, W+IlW: "" : u~·w· \M.W a.lloiI.o 11;;1)11 444 MU 443 44i.t I~A I44a 

i.'U*IIW , UoiW ,,,u-u.u IIiOII tI40l "'"' t44;t t44;t I~A "4;.1 

, doI'11111,. W.J4 UoU.II I bOil ...... ~ 'Mil ...w I~'" "" 
, iI.V' 11 " I \J4Ib ...""'.11 I bOil """ lMU M;I ...... I~I\ IMi# 

:., doItilUI . u;,w '. 4.U·U.U OWII oM4 ....(1 Ilo4;l 44;i IlA ...... 
I"1U -,-, . 

· doItllNtl· , UU:U-WU' UI#U \/'\,U fOn I,A ('U' I1A f'lA IlA 4W 

a1'IW4 UIll I,II'D.U 1:1011 ,,1\ IlA "'" I~A I¥A ~ 

doItllNl.i , aIr", iI.U<iI.U WI! I~I\ IlA ,,1\ I~ I¥A ..w 

·~IUW., Ulr., ,U'.l,U bOIl 111\ I;A IlA IlA ',A ~ 

'. il.'li'IUW , U1(" I,II'!J,U ~I ,~" ,~ I~" ''1'" I.A -.w 
,,.iI:U'IW( , " UI/II 1',U<i.t.U l;1l.I11 , ,.1\ IliA I~I\ IliA I." IIW 

· &\I'IUW IIlfU U'hIJ WI! I,,,, l~ I." I~A 1,1\ ~ 

'; W·IUII6· UlnlJ OtI.U ,liOn I'IA I~A r~A I~ l'iA ~ 

... ~I\NU, U1UU I,II'U,U tHlil I." IliA /.A IliA I~" -.w 

" . i.'\I'1UW . ., UIUl· "'\I'\S,U L:lUIl 1'41\ 111\ r'lA ,~ 1'1 A «W 

"'1U fiC'1.IU1' 'T . 

(iC-11AN '.' , UiUiI'W- IoMII 11'1.\1 ILII(.III I'IA icLICI I.A I'IA I~" I,A 

f~'IWI I.M.oIoC . U<I.II I WI! I"~ i£lIJ I'll' I'IA I.A '.1' 
, . 1.-1I»i, I);W , U·I.U, Il,jOil nA lUI' I~ I,A I~A ... 

. f.'11,W . , WJ4 . U'I,U ibUll r~A tw (~A riA IlA riA 

(III'IIN'! IMI) U'I.U IWI. ,.~ ~ '~A r~A ,~~ I~A 

· 'il'llN4 v.uuu UtloU &;011 I'4A iW I~A IliA I~A r~A 
, 

. ''''IWIt w.N . 1.1'1.11 , bOil ,~'" iW I~A I~ I~A I~A 

fl'lUUU LAllU U·I.U tM.l11 r~A tw I~A ,.~ I~A I~A 

ou j 100 API Auport 
JOIiG~7 .Ar.\.-. . I . 
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ChapterS SpecIfic Resulrs. Conclusions and Recommendations 

Aadlonuclldes 

r~o radlonuolldes were detected either at concentrations above background UTLs or that did nol have 
background valuoa. Theratore. rodlonuclldes were eliminated as COPCs. 

5.4.6 EvaluGtlon of Organic Constituents 

No organics wera detected. and therelore they WAra eliminated as COPCs. 

5.4.7 Human Hoalth Assessment 

5.4.7.1 screening Assessment 

No organics or radlonuclldes were detectod nnd allinorganlcs were within background levels. Therelore. 
no COPCs are retained. 

Risk Assessmont 

No human health risk assossment was performed lor PRS 20·002!o) becDuse no COPCs ware ratalned as 
a resun ot the soreenlng assassment. 

5.4.8 Ecological AS90S8ment 

rr 
" 

I, 
I 

This PRS wUI be Included In the ecological rlskassessmant that will be conducted When an approaoh has ", ': 
been approved by stata and federal regulators. The completed ecological risk assessment will be 
submitted to ePA. Threatened and el1dangered species and/or sonsltlve habUat IIsled In Chaptor 2 will j. 

be evaluated In the ecological risk assessment. 

5.4 j 9 extent ot ContamInation 

No COPCs were rotalned: there/oro, this secllon Is nol applicable. 

5.4.10 Conclusions and Rocommendatlons 

PRS 20-002(0) has baan oharactcrl.~od. and no COPCs ara ratalnad basad on the somple rasults lind 
screunlng assessment. No turther action Is recommended, and basad on NFA Policy Crllorlon 4. a Class 11/ 
permit modHloation will be sUbmitted raquasllna ramavnl of this slto tram the HSWA module ot the 
Laboratory's RCRA operating pam1ll. 

ou '100 I=IFI Raport 
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Specific Results, Conclusions and Recommsndarlons , 

-PRS 20-002(b); -Dumbo and Mount 

,PFtS'20~002(b} was aCVlll1drical'otoel,tarikl 'known Dol/Cumbo." that was used to COn1aln an explosive tGBt 
GO that ahoUragmont8, could, bo, recoverGd.' -Based on tho sampling results and screening assessment. 
worQCOmmGrid,NFl\lorthe',s~e'_undor NFAPolicy Criterion 4: The s~e has boen charactorlzed, and no 

: COPCs ars'rotalnad,from tho ,scroonlng'otsossml!nt. Figuro 5,5-1 GhOWB tho she wtth sample locations 
, ancI'rBsults"poated" ~ 

: ' 

9.rs;,1 ' , HlstorY',-
", ," ,;1" 

. PRS',20.002(b'j',la dlscu'aaod,ln detail hiSoctlon 6.2 01 the RFI Work Plan (LANI. 1994,1157). 
.. "'~' . ."':'.:".t' ,',1(':': '<': ,':.'", ',F, ',_.i, " ' ,"",':. 

-Dumbo. the:steel'tankiwBs,mountod onoflrfng pad at one end 01 a plat10nn near the west end 01 TA-20 
, (Flguro5.5~1 ),'I'Oumbo' waD. UDod only once bOCBUSO 01 the difficulty 0' oponlng tho tank of tar tha sha' was 
flredwlthln;tho tank',(COE'1987, 0284}.;to.second Cumbo. built and InstaliBd on tha firing pad at the other 

~ ond,ot:!,the:, cr.,"croto"platform'(eradbury'~,1 947, 22-0027), was noyor used, The two Oumbes wero 
. .' constl\Jcted:ln~! 945' Dnd, wore' remoyod, In~1948 (!.ANI. undatod, 22-00521), Contamination Is oxpectad 
'. tobomlno~ btteause otthB contalnmont altha ahot. Historical olCploslvQS use at the firing sItos Included 

. metals and uranluminaddilion to He,' 

5;5:2"", .:' , D'lc~lption 

,Dum~ waa;a G~ft~le~9tBr~yundricaltank:at."A'20 that woo Uletd to contain an oxploslvo tost and recover 
, ohot tragmentdi';,The' tank waG mounted'ona firing pad at one end of a 91-ft by 14-ft concrete platform (TA-
20~7)\'n8ar fM .wesUnd of .TA·20, '!TA-20.7was equlppod whh rail tracks. which allowed a WOIN plat10nn to 
btl moYOd'tD:provlde occoaa lo:Dumbo.(L!AS1. 1951 1 22-0054). CUIT8n1ly, the araB Is 0 grassy sloped aras 
with patchtJll'ot:bBdlywoatherod Dsphalt1thBt'rnay be. romnan1s of tho original iA-20 aceaSG road. An 

, . AuguBt,,19gB~'a~ovl!lIt.r9ve8IrJd no, BurfacooyldencG ot TA-20-1 (LANI.1994. 1157). , 
, ': ,t ., , < " • 

, Prlvloultlnvoatlgotlorus 
'. ,I 

, " 1 ," ;', . ' ", 

·In·the,PBBt,,45;YliJsl'8.:Sandla Canyon: has boon surveyed a numbor 01 times for HE. Matl!rial1cund hos 
bean':romovedJrom, the' orea." Largeplocoa 01 HE woro not oxpoctod during this llctlvlty. COPCs Bre 

!oxpoctoc:l tO,be within the 8011 matrb<;(L.ANI..',1994. 1157). 
'.' , • t', '~ . ~ , 

, . ThcHWO Cumboa wem llurvGyed tonadloootlvity. I1D reportod·ln a L.llborotory memo 01 1946 (1..lttlojohn 
19413,: 22-0080),',' ThOIlUMW IShowod no, contamination on tho unuBod Cumbo. Tho otMor Cumbo 
Bhowod,3I OOOto'G,OOO'''epm at the ,rim Ql1cfmoro than 20.000 cpm In the Intarior. Soli SamplOll takon In 
1065 dId nat: Indlcalo cQ"contraUonll, of uranium abov~ background oYen though tho BUr1IlCO rOl1dlngs 
conductod wHh <8 phoDwlc:h Indlcated'roadlngo hlghor IhBn background (Scholl 1989. 0486). Later, tMe 
hlghor readings wonfliltrlbutod to,lntomal oqull)mont roadlngo or oxtornol dlstultanCOIJ. 

, ., , -

. ,tLB.4' ." , . Plaid Inv8at,gatlona' '" ' 
1".' ,', ' . ',1 '"" 

Flold:lnvoatlgatlunll for thlll 'BUO' conalBtod ot CI flold mdlologlcal survey. For 0 d09crlpIJon 01 tho nUl\loy. 
retano, Section' 8.1.41 ' , ' ,' .. 

.' ( r 
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, I .. ' "':' ChtletllrtJ!;!: SptJeJfJo I1DsultlJ, Conclu&/ons and Floccmmtlndntlons 

r~:: . ..;tJ-;:B;;,t;::,-4;;,;,.: .... ::\ ... :':~ .. ··,'-· '-A-a-.-UI-ts-· '.-o-,,-.'F"~~-ld-.-S-U-rv-D-Y-IJ'-..;;j~"""--~-"';;----;';';';';;"';;;';';--iiii.iIii--';';";';';;';;';';'--' 
!·:,'i: '"',, ',', ',' ;.I.~:~:,:l.i" " .1 . ,'\;".", ~.,~I,;",.:.:: ';"-,;, . ' 

.!.r ;.1.. ,'A 200-ft.by:2QO-Wgrld;W!m BlStablllhod;ovor tho slto, and Gurfaco radll1t1on rondlngs were moasured and 
f:) . "rocorded'~Ci,;10~ft~lnturvl:lll;:.:DS:lndlcatod;by tho . grid· polnl mal1<ol'lJ In Figura 5.5-2. Gonornlly, sUrflicO ' 
:':\':. radilltlon:,fodh\a alte':wwr hlgho~anhf);c.Gntor and wCllJtorn OdgOD, with 1I0ma rGadlnga on tho wBlltorn 
F" " I.'. l,odOo·,bt.'much;'aa .abftlmeB, tho,:mellsurod amblont radiation 10\loly, In contrast, the Gu!1aco radiation 
;;,:,~.~'.:, :;'. ",'.'" . rrJudlngtitowlrdo: thrJ: osntar 01 the'slta aro throo to four times omblon1 lovala. Analytical samplo locations 
.' , "woru;'conccmtrutadon' the wUBtem'ddgcfof tho nlto bacBuBo of ,ha hlghor Uold roodlnga In this pol1lon 01 
;'i',';:' :' ; " th .. ,· ... u .. :.,:; :'"'''' ." ,.', 
(I;' I..' ... "Jlv. 
:~:I,I.(f :'. ,,1 1', '.;"11 : ;:.,;;, .. ,' :. _.;';, " _' . ". 

;;f~':'.:;;' .. ,: tl ~8 :~~~2:':~';: " ADIUI:t,~" Of~ ~18Id,.',~,~r~onlng 

:/',' '.' All: riBl'npil1s~\~era:ileld"110irOsndd)or: rAdioactivity and HE to Idonl\!y groSG concontrBlions 01 COPCs. 
. . Surtl1clJ ' r:adlologlcal:·scralmlng.\waD·.PorfolTl'lod bafor., tho mllrt of Inlruslvo actlvHloD. "'0 Dcroonlng 
H~:J<': :.' " BhowGdtnoJadloactlv~yabov9 bBckgrcund;'i'h6 HE SPOI test WaD porformod on each aamplo to be Bonl 
~J~;\ :':: ":: . OH~a~}~r;,I~~rat~ry,~~,~~~III1J,>~o'IXl~ltl~~, rGsulto wl1ro obtolnod trom tho HI: cpot tGDI on any Dumplc, 

!,)( \::. 8.8,;~~3~l,:,:. A'IUltl'ot'M~blla:Labor8tory' Scralnlng , 
,;~,;', , '" ,~I .,0' • 'J''''~--''' ",' ... -1 ".' t ' , '. ", •• :. 

l
il\:,;' . ITwonty.\hroe~aampI0GWore,analyzodibY.:M on-al\a mobile laboratory tDr grosD olpho, belD, and gamma. 
;It~, .. " . rt1dloBlctl~ltyr:::~Ol:rO·lIulhf~BrB·.Ol1colunllJ~Od' at this PAS thBt required spacial labeling or packaging' of 
,,'" . " Damp D8'bolng)lontaHBltolor anolya II,';· ': . 
:f~I:'"-':' . .. ~::i-·:,t\:": " .,:/., " ,'1 .:~~'Ld ' 'J" ~,/" /.: >. ': ... " j . , 

'!~i>,:: .. ', ,: '8,~~.~:.~}:';~·' . 'Sa,:~~,I~L~OIl~~tIQ,n'Bn;d' AequI.t for Analysis 

!l;;:;:,.',:,' ''fhoobJectl~D.Q'"PhBIII(1:'sampllng:wl1ato·dotormlne whether copes oro prosont at the sHe. Figure 5,5·1 
·i~;i{',.·. '. :, Ghowa all,samplo'locBllonrrat this' PASiiand·Tllblo 5.4-1 shows a summary of the samples taken. . 
;~!~'~I~,' " ':} ":-':,;., .:~~'_:' ~;\': :\~//\'f:·.:',' 'I,.:::: .:; .... <.,:.:, .. : '" ,:i'~ I, .' , 
::?~i;':.: '::;', ,:, At,:Pr:tS:.,20~002(b)i;'·23.j,aan:'PlalSwory(cOlieClOd,·bolh surface and subsurface,. at 11 d~rur8nt sample 
~r', '.' locatlons.~~alyalswna'requG8ted1oruranlum,laotoplclJmnlum, gllmma BpoCiromoll)', strontium-eO, HE, 

1'1 .. , I .: 'and'T'AL:'m"'tallJ"';" ,,~;" ,; " ," '>:', .'. 'i:" 
J- t,), .,1" ~" U t "'>. '.' ," '!';, - , •.. " ; 

~k\,"~ '1,:": ~ 1 ,:·:j';1~"-:.:~"{;71·.I+:t,~'t~;" .' .. -:~,:'<\ , 

:~:(;:,;::::(, , ' .: 6 .15';5;~;:': ,,' ; BaCk"round':comparJ8anS 
':1/>:;)~I', ", II' ,:"',~;-'", ':. 

i:t'i:';",. ,"1,::<, Inorgonlol.::<, ., . 
,1)1~!. ,'.: I.",' ,', . I', ;'" i ,',", '::" ' , , _. " ,.' " 

it~~i;'I·:: "~:i . ',Oii~!Bdrlace!lioIrBBmpID (O~O,5:tt);had:ci'rt)Po,rtod ,concontratlon ot mercury (0.14 [J] mg/kg) that o)Ccaedad '. 
;!~~:.:;!, ". "':, .'. tho.btlckg':lund~UT1. (0. f· mg/ltg)i(Flguro: tUH). , 
i:~}r~"':<' "," 1 ;':. :';':;::4t'::;·~;:' ;)','I,.t~~ '~/I' ' • f",·· ',',' I', . •. ,," .,' , 

~j'I:X,·:j, , , :, . "; RadJanuclld88.'· 
ti,~:!';:~/.~.'. ' 'I \ ~',":, ~ ',~: .C' i):j::;jl!I~!I)I;'::':;I<~':~~'~ " " '.' ; 
t~~>.:,: '.';' No, radionucIIdBB::werG detoc:t~d ',olther. at concentrations abovG background UT1.s or that did not have 
\\i:"~,l.::;:, :,' " bnckground,'vaJuolS.' Thorofare; radlonuclldBBworo ollmlnatod as OOPOs. 
~~I~~'~\,;> ';~:.: . ,": : '~;'I};':': , .. ; ":>.! .",>:.',','·:·i t

:::.;:, ';';'<':':;';-:".·l.:;/·~<~.' 
~~~r.;:.",\" .. , .' ,,5. 5.6- ~.'." .' ': Evaluot~on<o'( OrganlcConstltuonts 
j~~~"~}~i~:'''1 ... ,", "<"":':':':.;:"I"'~"'"II''' ,":"/:J"',:,.,;':~.: ... ".I'~:' ~;'~J.J~.t' . 

;jj;;.<x:.:,·' ,:', , t;Ja.~e.~?OI'.,~8wBrB'deto~Gd: t~ere,foro·,~~rmlc8 wel'9 eliminated as copes. 
D?':.:"..:!'; . '.:",°',. "',: .' " . 

~i;\~:<. '. . 

l,i;,-.:· '. ~~~~FI A::: .' ' 

Maroh 19, '006 

l~:j~~~" :~:, ",:~, 

'~~i:~:;' : ~; :. ," '!, 
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Figure 5,5-2 PAS 20-002(b) rodlologlcsl field screanlng rusults 
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ChapterS Specific Results, Conclusions snd Recommendations 

5.6.6 evaluation of Organic Constituents 

No He was detected. Theretore. organics are eliminated as COPCs. 

5.6.7 Human Health Assessment 

Screening Assessment 

Chromium. mercury. and zinc Were detected below their SALs (Table 5.EI,-1). 

Chromium was the only carcinogen detected at PAS 20-002(c). Therofore. an MCE was not conducted 
for carcinogens, nnd chromium Is eliminated as a COPC. 

An MCe conductsd for noncarclnogens (mercury and zinc) resultod In B sum of maximum normalized 
concentrations of 0.01 (Table 5.6-2,. Which Is less than the decision value of 1,0. Thereforo, mercury and 
zlno are ellmlnaled as COPCs. 

5 .6:t.2 Risk Assessment 

No human heaijh risk assessment was performed tor PrlS 20-002(0) because no COPCs woro rolulnad as 
a rasun at the saroenlng assessment. 

I.AliLE 5.6!.2 
MUL. TIPLE CHEMICAL EVALUATION FOR NONCARCINOGEN CHEMICALS 

AT PRS 20-002(0) 

Chemloal 

Mereu 
Zino 

TOTAL 

5.6.8 Ecological Assessmeht 

Maximum Norma Ilad 
Concontrations 

0.013 
0,003 
0.02 

The general landscape condition around this P/=IS Is moderately developed and disturbed, and Ihe 
potential tor receptors to come In contact with COPCs allha slle Is high (Tabla 2.4··1). Therefore l this PAS 
w!l/ be Included In the ecological risk assessment that will be oonducted when al1 approach has bean 
approved by stale and federal regulalors, The completed ecological risk assessment will be !:lubmltted ta 
EPA. Threatened and ondangered species and/or sensltlvl1 habltnilistod In Chaplet 2 will be evaluated 111 
the ecological risk as!lessment. 

5.6. 9 S)(tent 01 Oontaml nation 

No COPOs Were retalnod: there/ore, this seellon Is nat applicable. 
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Specific Results, Conclusions and Recommendations 

e. IS: 10 " Conclusions" and, RocemmondBtlens 
" ':,'.:," , ' , ' ' I 

PRS'20~002'(C)ihBs; baan ,characterlzad;:;'and no, COPCs am retalnod bllsed on the sample rasuhG and 
Gcreenlng'SGs&SSmenl,.',No furthdrllctlon,la I'Ocommended, Ilnd based en NFA Policy Crttarion 4, a Class III 
pormlt" modification Will bo submitted roquastlng romovRI of this s~e from tho HSWA modulll of the 
L.lJboralory's; RCRA oporollng pennlt. ' 

, ," . 
, ' 

S. 7,: ; PAS 20~002(d),: Firing Sito 

PAS':20.002(d)',was 11 fln~'giiltB'ulled"by Group M04 tor Implosion testing, lnorganlcs (beryllium) and 
radlonuelldes, (cBdmlum·1 09:: radlum·22G;:slrontlum·SS and stronllum·90: and uranlum·234, uranlum·23S, 

, and,urnnlum·23B) woru dotoetod'l1bove,SAL.s. Ballad on sample I'ORults and tha screening Ilssessmont. 
thIR"PRS;lapropoBodfor';aVCA to:l'lddroB9tho COPOs obov!) SALII. A VCA Plan tor this PRS will be 
BubmIHod'to' OOeonNovombor::!3;'199S. AII'Gpeclflc rODuhB, conclusions. and recommendations are 

, Inoludddln,th'e'VCA Plan; ,', " , ", 

PAS 20.003(b), 20·mm Gun ~Irlng Sito 

I'~S\20.003(b),'20.mm; Gun Flrlng-sllo.:'con!Slaled of two' otrucluruo. iA·20·13 Bnd thCf adjacllnt TA·20· 
44;', IDCRted,;ln,: d canyon on' th,} north. DldlJ' of iA·20. l3asod on tho sampling rosults and screening 
nscoDDmont;'iw8 i, rocommend' NFA tor;thu aile undor NFA Policy Or11onon 4: iho sNa has boan 

" chl1raoteri~Gdl:olldnoCOPCB aro' rOlalnodfrom tho Gcroanlng aSIJesamont. Flguro S,9·1 shows the slta 
, . whhBamplo loolltlon& l1ndroBultB pOBtl)d( 

... '.'-:>:1 j' _ ' 

6.0;1 .. ' HllJte~y 

PRS 20~003(bHa'doecrlbadJndotaliln Soctlon G,2 of tho RFI Work Plen (l.ANI. 1994, 1157), 
, (', 

,,' " 

'Tho:flrlngsIl8s:ln,TA.2o'w'dro usod1ornoutron timing and Initiator tOBtll. rA·20·13 appoars to bo tho 
controlbulldlng:frOm-whloh tho 20·mm gun','Jn TA·:ZO·44 woro flrod. TA.20044, built In Fobruary 1946, was 

",'n20.mm,gun,mount;';QndiA.20~13wBlrdOBcrlbod In a 1947 mama (Bradbury 1947,22.0027) as a 
wotklJhop.: Aeuppol1 building and'maga%lno (TA·:ZO·4G) wara built about tho Bama time. 

, , , 

iA.20was 1arg6lydeoornmlaalonod' 10 mllko way for the new rood In 1948 and many strueturas wore 
dlamBntled and'removed,' The magazlno wall nol dOlllroyod until FabnJAry 1960, whon It wos burned aftar 

, hnYlng\'baon'~monllorod' tor HE. radiation/and, toxic mataMalB, Tho Ct:ARI' roport (OOE 1907, 01 G4) 
, Indlctltoa' thnt,'tho: cun!!' wure'flrBd al DtDol' plntao o~t agslnatthlJ clillD, Bnd Dnnlor roporto Indlcatod gunB 
waro:flrod dlrootlylnto tho aldocanyon waIHL.AElI.1951, ~2·005a). 

, , .- . ' ,'. '. , ,~ , 1 

LS.0.2" ," DOlcrlptlon' 

, PRS :20'003(b),'conohUBd 01 two IItructuroo1 iA·20·44 and iA·20·'3 (Figura 5.B·1). TA·20·44 wall a wood 
1rtuno1bulldlng with dimonlllonll Of 4bcut 1 13.ft by 10 It by e 11 high lind oqulppad with canerota gun mount! 
(l.ASI.'19G,1'l'i 22~OOGS), "TA·20,.13, was an, adJacont, control building wKI, npproxlmo\oly tho Gamo 

'dimonlilonllthd wdliA taclngthl! gun mount worocovorod with O.G·ln..thlck a\oQI plato. Tho two bulldlngo 
woro' connoctod: by oldCtr1eal, condulf/aJcfln B tranch (!.AS!. 19~11 22·006B and I.ASL. 1 Q51, 22·0059), 
""d:mIJQtUlns was'ttppro)(lmlltely 480 ft aoulh 01 Ihollo bulid/ngB • 

" ' , 

, oU 1100 ~PI RIJ!)C)lt 
J;ooa7.f:lPI ", ' 



ChapterS SlJoclfia Pfesuits l ConclUsions and Recommondntlons 

FIgure S.S-i.PRS 20 .. 003(b), 20-mm Gun Firing Site showIng sample locations. 
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_,!,,' ',' "Chnptol' 6 .... ·· , 
:ir:.~'i':,>: ,,'; , , ':',' 1 , .' " • ,:,';, " 

j' ;t J , 

" ". ,,' S.8'~4'.~':~",:,,' . Sampl~; Colilction 'B,~d RoqU8It for ,Analysis 
, . .... : I~' j: ", I,' d.,. I::" ~ "" I . ! '! 

, " , TM obJt:fctlvu:ot PhBSe 1! Iltunpllng Will to delorm!no whethQ\' COPCD frem tho Impact 01'00 had mlgratod 
F ,: ': '" via the, drlilnagtJ. chan"tJ' to'downstntam Ic~tlons. Flguro 5.8-1 Dhowo 011 t'ampla locations olthls PliS, 

iir: .....• : .• :;,t:t;~!~~;:j;::2::tol8~1:::::;h IUMaca B~ aubaurlBca, m thmo dlHaront Ilmpia 
11'" :': .,' looatlana;:\,AnaIYlllaWtllfroqUG91od for gamma cpoctromotlY, IItrontlum·gO, and TAl.lTletnlol 
;'::,:'.'/,', ,I' , '" ;'V:"'d.:': l<fI,I.~~,.' :" ":,':-' .' ' .. :(': ': '.:'~"~:'~"-"" 
{C, "," : . 51,B'~,ts, ,',,'.' " BDckg,oUndl',Co~parllonl 
l./.' " , , " , :y, . Inorganlo~·, ' 

" ," ,;!,j~~,~ '; .. ~ :~':, '';', ,.' , ' 

, ," ,·,OnlJ:durlaCtt.'lioll ,lInmpllJ' (0 ... '11t) had II dotoctod conoantrotlon of load (0611 mglkg) thot o)(coodod U,o 
:!~;:" ." ,', :' bl1cli.amUl1d~UT~ (23;mglkc),<l!urthlJr.'Gnll/yals 01 tho load concontratlona oblSorvod at Ihls Bllo show that 
~... ' thoy:ortJ notatlltlBtlcallydlfforont trom·LANL,bllckground loud conconlrBtlonll, (Gahan ,,-vsluo • 0.9990, 

I!"';":":':'.~"""" :. ' , QUBntlhi'to'lt p.valuo. O,Q21S;SIIPPIIQ8. laltt p-valuo • 0.01591l. So~ Appondlx C for a dlDcusalon 01 thocB 
ttJUltq· Thereto"" illl!lnorgtlnlcs Btu allmlnBlod 110 COPCs for 111111 PRS. 

~j.f,:p',': " ··;<.'"J~l~.:;:.',!,'J:;·.~~;~i:_':!!,<' ... 1 " ~-,' ~ •• ':., : •. 

.. I' t' :1;1;", Aadlonuclldos'.' ' , 
~,~/,j~.!,: '; , ' "'"I~- :~/'~""/;:I'o!/,,.~·:I . :; .' .. 
!.(" :rwo,;lubaurltlOO'DDmplo*:hadconcontratlonD of urunlum-235 (0.66 pCVg and 0.413 pCVg, roapoctlvoly) 
;~it·;.· .. : thotoxcoedod",thetbucl(ground,:tJTL::(O,OD4 pCVg) (Figura 5.0-')1 iho uranlum·2315 dala woro obtalnltd 
)~!', , ." " . ftutntho'; gwtmtl)p.,CtrolJeopY!'IMlYdltJl~ uranium and Illotopio uranium WlIllYGOB warn nOI roquostod for 
l~~>'" ". ,thin P~SI'r U,runIU",:23G'ltl not dotectClbIe byglUTlmll BpoctrollcoPV becauGo It doGD I,ct oml, go.mmo-rays. 
?~::)'. . . ~ Urrinlum.2a4tomHI!;a:lVotyi wGllIegamma~. Md, It not normolly doloctablo by glllTllTlB spootroscopy. 
1" . . iMrofor(J~~ no data for ur~nlum·234 and uranlum·239 aro available for this aHo. . 

~f::', .• ';,guri,j:~;*i~~~ni~!tl,a ~~Bt~ri'cI~~~;U~.235 oencanll'BtionD abova background at P ~S 20 ·003(b), 

\\~ .; ....•.•.. , ...•... ~. Oi~:".<!", ~'v+~tlon!.~,i~r~~",1~ .co n Dtlt u.ntl 
!:.... ') .' flFlS;20~OC3(b).wnd nofDl1mphtdfor,orgBnlc8. . 
~~~i~~':' . : . . :. >::',' ",',' .' ',,":. : .. '" . 

(,'~(,< ...... ~ tS 0.'1 ;',' '. Humin. HOllth ASI ••• mant 
"1,.f .;' " j" •• .:/,';"", • • • 

~~r';<' . :'~~:;'~~u~:~::::~;;tI~::::::::,ho SA~ (10 pCVg), M Me! was nol condu~.d be.lu •• 
~:r i:' , ' : only:onsj/,radlonucllde: wmh dotoolod: abovo, tho background UTL. No chemictlill woro doloctod at 
!,:~):': . ' "concontratlond,nbovo:thalr,SA1..n.' ,Tharaloro'; uranium -235 III ollmlnatod as a COPC. 
#~"".' ,'_ ,,:, I. " .1\" ,:;':.~\«.,~;~~,:·;·'~'·i"\.i;,'J <,";'" , '",t' '_ • .' ... ;:.:-: 

,. .', ,. 0 O' ,1."2:,": ,FUak:.Ad81I1mont,·,' if:':\" "IJ '-""~:/' I \ ", •• .'. 

i(~1::'.<··"" ; ';'.fJ'I·.:'~-'" " _I': ,:'," ', . .'" . I," .>.) .' 

,i~k;;' '.' ; '.,," No, hU~9n hoaHhlrlak BS8IJIlOmont was porformod lor PRS 20-003(b) bSCBUIO no copes wero rotalnod as 
.if;·, ," "·IHoGu~ofthaGcrt)ol'llng'a,adGamBnt.:".' . 
:t;i~:~' .. ; , " , ,:" '.,"!' .;';' :',:' .. " '~,'!i'. I,:'" ,';: ,', " 
',::.' . " ,tS.8.8q~" i ' Ecologloat,A"'lIl1mlnt 
:!j~:/';\:, ,', ~' ' '::':- ", ,':,:,:. ' .' 
1;',\" " .' ''T'ha gBne~al j landllCBp8 ,condIUon:; around I this PFIS Is moderately dovolopod and disturbed, and thl) 
~I;:".' .' . potontlal'for. recoptorG to'como,ln contact,wlth COPCSl1t tho oKa Is high (Table 2.4 .. 1). ih~irlJforo, thIs PRS 

i;{;~'t.::' : ,', ;wln bl,rlnoludodl lnithe'e'cologlca!::l1lSk'BISISOllllmont that will be conductoa whon an approach has boan 
~!I;':~',:-: " ":,,,.: ... , "If' < ',. ,>':/>~::"~t::~"~ :;:.')' ,",: ,.(, ," .. -. . ,< 
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ChapterS. Spsa/lla Results, Conclusions and Recommendations 

approved by state and federal regulators. The completed ecological risk assessmont will be submitted to 
EPA. Threatened and endangered species andlor sensitive habitat listed In Chapter 2 will be evaluated In 
the ecological risk assessment. 

5.8.9 Extent of Contamination 

No COPCs were retained: therefore this saetlon Is not applicable. 

5.8. i 0 Conclusions and Recommandatlons 

PRS 20.003(b) has beon characterized, and no COPCs are retained basad on the sample rasulls and f~1 
screening assossment. No further action Is recommended, and based on NFA Polley Criterion 4, this PRS :j 
will not be added to tho HSWA module of the Laboratory's RCRA operating permit and will be submitted (: 
requesting the removal of this site from the ER Project List of PRSs. 

5.9 PRS 20-003(C). Navy Gun Slta 

PRS 20-003(C) was Iha olte 01 a Navy gun and associated structuros. During the Phasa I RFI, the Navy 
gun mount was located. Based on the sampling results and screening assessment, the slto was cleaned 
up In a VCA as a housekeeping measure. A VCA final raport lor this !'RS was submlHed 10 DOE 0 n 
September 3D, 1995. Eight samples ware collected at dlUenmt sample locations. All speoUlc results, 
conclusions. and recommendations are Included In the VCA Final Report. 

5.10 PRS 72.001. Small Arms FlrJng Range 

TA·72, the sije of PRS "/2-001, has baen operational since 1906 as a small-arms firing range for the 
Laboratory's security torce. Sampling was conducted In alte drainage downgradlonl from the slie 10 
determine Whether mlgral/on of lead had occurred, No COPOs wore present, Indicating that 
contamInation 1rom Ihe Urlng range has not mlgratad. eased on the sampling rosljhs and screening 
assessment, and because the site Itsell Is stili activo, we recommend Ihal any corrective oetlon be 
deferred Until atter the shE! Is decommissioned. Figura 5.10·1 shows the slle with sample looatlons and 
results posted. 

5.10.1 History 

TA·72 has boen used as u small-arrns firing range for the Laboratory's security force BInDa ;966, 

Description 

The firing range Includes a 'I 75·ft by 250·/t firing range ,urt'oundad by earth berms, an adJacenl skoet 
shoaling range, and some admln!stratlve buildings. PRS 72-001 Is loealod fit tl10 west aNd of "rA·12 In 
Sandia Canyon (Figure 5,10·1), Lead Is known to be prosent In the !Iring rango: bullets ars scattorad 
around the base 01 the berms and cliffs. Lead shot from skeet shooting ID vlslbla on tho gl'ound aurlnco, 

5,10,3 previoUS Investlgatlon(s) 

No slte·specHlc Intormatlon Is al/allable regarding prol/lous Investigations. 
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CIlSe/Sf 5 Specille Results, COhO/US/Ohs Elhd Roccmm9ndE1tJDn~ 

5,10,4 FIeld Investigation 

Belore any analytical sample IOOlll/cns were chosen, a goomorphlo survey was oonduotad to locato 
sediment oatchments In the downstream drainage. 

Results of Field Invegtl~DtlOt1 

Beoause the drainage runs through tha site, a detailed geomorphlo survey was nol conductod, The 
sample looatlons WOIO ohosen at sadlmont catohments downstream 01 the situ and 111 the dralnuge 
channel thai passes through the site. 

Rosults of Field soreanlng 

Samples Were field screened lor radloactlvlly and He to Identify groDD concontratlons of 001='09. Sur/ooo 
radiologIcal screening was per/ormed before tho start of Intruslvo actIVIties. 'rhe scraenlng showed hO 
radioactivity above background. HE spot tests wore performed on each Goll sample to be submitted tor 
laboratory analysis, No pasilive results wore obtained, 

5.10.4.3 Results 01 Mobile Laboratory Sdruonlng 

EIght soU samples were analyzed by an on·slte mobile laboratory lor gross alpha. betEl, und gamma 
radioactivity. No results wore encountered at this PRS that requIred special labeling or paokaglng at 
samples being sent oUalle tor analysis. 

5.10.4.4 Sample Collection and ROC1uost for AnalysIs 

The oblectlve of Phase 1 sampling was to determine whether COFiCa from the small·anns firing rGnge had 
migrated via the drainage channel to downstream locations. Figure 5,10-1 Bhows alloample locations at 
Ihls PRS. and Table 5.4·1 shows 0 summary at samples takan. 

At PRS 72·001, eight surtace samples were collected at dlHorcnt sample locallono. Analysis was 
requested for TAL metals. 

5.10.5 Background Comparisons 

Inorganlos 

No Inorganlcs were detected either at concentrations above background U·rLs or that did n01 have 
background values •. Theretore, lnorganlcs wore eliminated as oOPOs. 

Radlonuclldes 

PRS 72-001 was not sampled lor radlonualldes. 

5.10.5 evaluation of organIc Constltuonls 

PRS 72·001 was not sampled lor organics. 
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.... trim - Spoclfle f:/tlDultD, Cone/US/enD lind Rtl/:ommonriDtions 

Human Hoalth A.llllmlnt 
I, . '. , 

, , " ,lS.10.1t:1" BcruDnlno AlaOIJSmlnt 
, :, 

, , 

0' i " ' 

No:lno~n"ico waro,dotoctod olthor.at COI?Oonlrotlono aboyo background or that did nol Maya background 
IJtdufJtJ.::J "~S,~2,OOt Wrul noflJsmplod tor rlldlonucJJdolJ or organics, Thorotoro, ollocroonlng OBOIJGBmant 
WBD;not,conduotod.': ' ,,' 

, ' , ! " .( "1::. ;;~. ':' '" :':, 'I 

,($'.10'.1.2));,' Flh,k AlJusnsmant 
,\ ' . 

, ' " ': ' . 
!: " !":;1/ ",' ',,' ,. , , 

No humttn,htUllih; tl&lrnau90amonlwars porlormod tor PI1S ;2.001 bOCBU&O no COPOs waro rolalnad In 
olthur the Inorganic background comparison or tllo organic con.t~uont oYlllulltlon. 

, <." • ,I , , ' ' 

'1',1'0'.0/':;', ECOIOgi~DI': A'IOISI~ont 
;"IB'P~fl~lII,bo Included In thG a~'oalca'I:'r1r;k IlllS0IJSmont that win bo conductod whon an approaCh hBS 

, "baaM',ap"rovedJbyctato' and ttJdoral',rtlgutatortJ, Tho completed ooological risk assosanumt wlP bo 
, ,!lubmlttodto!GPA.LThrealonadand ondangerod Dpocla~ and lor Bonsillyo habllat IIstod In Chgptar 2 will 

, , " ',be ,flvaluatod,ln' the 'oeologlcal, risk DGtJossmant. 
,t\' ';' . ' 

ts ,10', g, ,; i!)Ctunt ,of: COhtamlnaUon ' 

No COPCa:wo;o 'retained In 'tho, ~dlmCJnt olltchmont arOBI. 
f ' _:. 

" l' I.' , l 

, , ' 5.1D:::1 0 J::Conclualons and Aocommondatlcns 
. .\1 

;' "r.,' :t' 11 " " '"j ,':' • ': ,; 

, , The, aGdlmant.catchrriGntlio':P~S 12-00Ntllvo beon charactor!zod, and no COPCs ara prosent basod on 
, thf1lfullnple rt}tJult8~'an(1'screenlngalS"e,smont, ThIs Indlcatos, that tho contamination from the firing site 

, hao' nofml~ratBd;: A deterrod,actJon fOr,GBDOISBmont and romodlation altor tho dGcommlsslonlng of tho sttB 
, lnocommendodi! aaBoCl'on NFAPollcy Onlonon 4. tho PRS will nol bo addod to tho HSWA modulo of tho 

RCAAcperaUngparmlt'andwlll be Bubmlttod roquestlng ramoval from the ER ProJoct 1.15t of PRSs. 
, I" ' '. 

5',,11 ' PRS: 53 .. 001(B)IWBste ;Accumulotlon at Building TA·53.2 

PRS,63~001(a)ds Bn~actlye:product storage amB that consists 01 a coyorod concrete pad w~h drum· 
Btorogerack.tJ.ondiproduct d/'Um8:rha:.~aWDII,former1y usodas II hazardous waste accumulation smll • 

I~; j', ,',',:',! " " ' 
. ' Thls'lIl1e\IB an;actlvo~product:stcrag(flWa;'~'Basod on tho, sample results and scraenlng assossmant, wa 

: r6commend~'NFA"fo'~,thls'lJlte'under NFMPolicy Crllorion 4: Tho slte has oean eharactBrlzed. and no 
, ! CO~Cs':aro'rotalnBd'from'thB scroonlnga'B8ssmonl. Figura 5,11-1' shows tha S~B with !ul~le locations ~,~;~,' , I 

",andireG,ultG;POIJ~Dd;'" ' ": 
, I,'" "'1' 

'/ '", .. ,I 01 

',Y", • 

;1'/" 

;t:::: ;'. 
",,' ,:5. n:~1" ,·"Hlstory, 

J ",,', 

" 'PRS"63~001(a)h.'dl8CusBed'ln dotallln:SGi:tlon 5.3 or tho RFI WOIl< Plan (LANI.1994, 1157), 
" .' \', :.:,'t',ii> ~,,;:.\.,:;,~; t~. .,' ' •• ,',' ,'~ "l ":".~' ; <. , ' 
, "Thls'aroa has been usad for both .wainer and product accumulation since 19GB, when oporatlons at TA·53· 

, 'I' ',. 02 bogan;,';untllll,'992~'.,,:A 1SBS. photograph shows a sign Identltylng the area as a satellKe wasta 
" accumulatlon:nrell,(t.:ANL19BO;': 22~0048)'j;' Tho 6ho now In used exclusively for nonhazardous wastl! . 
: 'storaga (L:.AN~:t1990i22.0050)i'ThB c:url"3nt B~G hBB a sign that statas: New, Used (non.PCB) Oil. 
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PRS 53·001 (a)1 product and non-hol:srdous wnets accumulation at 
Bulldln~ TA-S3-2. showing sample locations and r8!wlts 
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IABLE 5.11·1 
SAMPLE SUMMARV • WASTE AND PRODUCT S'1'ORAGE AREAS 

Lac.nIlOll 10 SomJlillNa. Oupth (In.) Maltl:c 

, I"Hti :;..I·W II) 

I W'II.I:)\ Ui::)o.I'\I!.I- UoVI V-u ;;.011 

I 5. .. lo:Jc I.UJ4: V-u ;:,OU 

I~'IUOJ I,A;W Q.6 !SOIi 

I bJ<11bl ~ OOU ,SOil 

I :;..I·I~1 WIt! 1.1'0 1;;.011 

I boJo 11.1:)': Wlu v-b ::;011 

I :;..1'1 vo..l wrl 1.1'0 ;;.ou 
bJ<tlbl wru 001.1 ::>Oil 

II"Hb bJ·W (II/ 

'bJ'l~ U~·Ir.I· w..tI 1.1'16: ::>Oil 

bJ'l uti.:! UoVr 0.1 .. ::>Oil 

bJ'l~ w..tI OOU ;:;011 

bJ·11.I.:I5 ~J 1.1'1': ;;.011 

bJol~ I.Uil III' III ::>Oil 

fiJ·IOOO U;J:J(. 1.1''1 :)011 

bJ-l~ \M:IJ '1-(1 ::1011 

I"H::i bo.HJY If) 

OJ< IIJ:jI U~·Ir.I· Wit u-lJ 1::>011 

I oJ· 1\,II;1I;I Wli.! 000 SOli 

5JoiOW Wl3 006 1:;;011 

bJ·11.lW WI" o.u .,011 

,W'I~{ Wi'd v-tI 11:1011 =:= ~ U·IJ 1;;.011 

WlJI v-b [SOli 

IbJ·11.W I ~ \Hi I ::>Oil 

II"H::' bJ'WI, 01 
I~IVUI U.:~;.t-lIIt1· Witl OOU :)OU 

It.loJ·l~ W\b 000 ,SOil 

!W·IIJW WI, U<u ':)011 

:;..I·IIJUJ WUIIJ INs :::'011 

:.;j·11.lI.i<I Will (Hi bull 

l:IoJolWI I..I.ItIJ v-b i::;OIJ 

W·IW .. I.IJijIl \JoU :)OU 

15Jo10UJ ~ 0011 ,::>OU 

IbJ·11.lI.i<I ww 0.0 1::>011 

0: dlll1I1C11I' Inmplu os: Olloct Ship iU1I1pjU 'bilie/) "UlI1bel. 
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bMllJItl MlillllXllI 

MtlllIlB I'\.it; II"H bVUI.i I.mmmu' 
Sptlo 

I~\;IIW IIJ'I IIl4 NA NA 

llIo:ll.llW It;.! IIJ'I NA NA 
1b.:l'llIW 1114 184 I~A NA 
I~bl\;ej 184 184 NA NA 

!'fA NA NA Ll::; NA 

NA NA I~A L,l::i NA 

NA NA NA L,lb NA 

NA r~A NA U~ NA 

i!1I illY IlIU NA NA 

i.!11 'HlJ i.!10 NA NA 
illl 6:1U illU NA NA 
1'11\ NA NA \J::i NA 

NA NA NA U::I NA 
NA NA NA Ub NA 
NA NA NA U:;) NA 

NA NA OIIU I'IA NA 
NA NA ,:lU NA NA 

NA NA i!1u NA NA 
I'IA NA ~IU NA NA 

NA filA filA IJ::I filA 

NA NA riA \J:;i NA 

NA NA I~A 1J:;i NA 

Nfl NA I'IA Uti f'iA 

~ NA ,lIil NA NA 
t.2J NA ilili NA I'IA 
"'-J NA IlIB NA NA 
~ r'lA illil NA NA 

WJ.J NA ':1\1 NA I~A 

I~A NA r~A u::; r~A 

NA NA NA U;, NA 
I~A NA rlA 1.1::' I~A 

NA IvA NA I..IU I~A 

VI.I\.i 

1114 

It;.! 

1114 

11.14 

NA 

NA 

NA 

NA 

illO 

1::11.1 

i.!IU 

NA 

NA 
NA 

'~A 

.lID 

':IU 

IIIU 

illU 

I'IA 

I'IA 

NA 

l"iA 

':111 

':1'11 

ilia 

';11; 

~IU 

I~A 

Nil 

I~A 

NA 
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8.,11'.6 Evaluation of '. Orgonlc, ConRUtuents 

. Alph's-"hlordorUJi arocloM 260, and trichloroethane wera detactod (Tabla 5.11-2) and carr/ad forward to 
the SAl. compa~aon.'. . 

Total.petrolGUm hydrocarbon (TPH) wasdetocted In four 8011 samples (Tabla 5.11-2). Howaver. voe and 
SVOCanalysoso1 (ho soli roaultl3d In no dotocted concentrations ot any Individual organic compolJnds. 
Theraloro, TPHlo not conaldared sCOPC and will not be eyaluated furthar. 

, !AfJLE 6J1 .. 2 
PRS '53 .. 001 (a) SOIL CONCEt~TRATIONS FOR ORGANIC ANALYTeS DETECTED 

Somple ID Depth' ' Alpha .. Aroclor .. rPH Trlchloroothono 
(rt) Chlorda~o 1260 (mg/kg) (mg/kg) . , 

'ma/ka (me/ka) 
SAt. N/A 0.34 '" No SAL 7,1 

'EQL. N/A ·0,002 0.038 N/A 0.006 
. 0253·95·0001' o· 0.5 NO ND 459 0.022 
, 0253·96-0002' " 0-0.6 NO NO 249 NO 
. 0253·D5-0003 . 0,,0.5· NO 0.07 '80 NO 
, 0253"95 .. 0004 . 0,·0.5 0.003 3.26 (O} 222 NO 

0: DMut.d ItImpl ... , NlA: Not Appllcribl. NO:· Nor DDIltCI8d, 
, . " ,. . ,\ 

": BALla for rnlxifd llI'OCiora (lalll PCB.) 

• ,! 8.11.1' "HumIn, Hantth ," ASBassment 
19. 

, '" .. , 
,:\' : 

", ' 

Screening Assassmont 

Ono.sample;hado dotectedconcentratlonof aroolor-1260 (3,25 mglkg) that exceeded tho SAL (1 mglkg) 
tortotal'PCB!l'(Table G.11.2);tha.reforo aroclor·12S0 Is earried forward 10 Q t1sk assassmont. 

' . .' . 

• An MC~ cO f'\:d ucted 'tor carcinogens (olph'a-ChlordBne and trichloroethane) rOBultod In a sum 01 maximum 
normalized concentrutJonsof, 0.01 (TabJsS.11.·3) which Is less than tho dBclslon valuB 011.0, Therafora. 
thesoanalytoluro ellmlnatod aD COPO!!.' , 

IABLE ,.11 .. a 
MUI.TIPL.E CHEMICAl.. eVALUATION FOR 

CARC~NOGeNICCHEMICALS AT PAS 53.001(D} 

Chemical, Maximum Normallzac 
Concontrotlons 

AI"na-chlordane 0.008 
Trlohloroethenll 0.003 

TOrAI- 0.0' 

I~IP, , DOS 



Chapter 5 Specillo /=tssults, Coneluslotls llnd RscolHmendlltians. 

Risk ABRS9smsnt 

It Is currenl Laboratory policy thai au 1100, and 9poclflcally tho TA·53 complex, will ramaln undor 
conllnued Laboratory land use. t3acaUSO 01 the continued Laboratory land Une Ilnd the natura of the slla, 
Which makes It highly unlikelY that Intrusive work would be conducted, the potantlal risk lor aroolor·126o Is 
oalculated using a nonlntruaiVs Industrial oxpo!luro scenario. Unde( thin exposure scenario, the receptotS 
of concern are workers that may bo an sl\elor no more than 8 hours Ii day, 250 doys n yeor, lor 215 yeora. 
The potential exposure pathways Include Inhalallon 01 dust and Incldontallngastlon of soli, 

ThE! IIfelime aVoroge dally dosos nnd tho twatage dally dOtl09 lor oal1cer and hol1dtU1car dosas, 
reslJoctlvely, are calculated tor exposure throu~h the oral route (Ingestion) and through Inhalation. e!='A 
standard delault paramoters wore usod to calculato tho dally dosoe, 

U Is conservatively assumed thai heaUh ol1oets rosultlng lrom exposure to D particular aroolor are 
ropresentatlve 01 health sHeels that may be prodUced by other oroolol'9l For nroclarti 260 (PCS)I 
carcinogenic dosas Were calculated to bEl 2.05 x 100lJ mg/kg tor Inhalallon and s,aa x 10't mglkg tor 
Ingestlcn. Noncarcinogenic dOSBS were calCUlated to btl 5.13 x 10'" mg/kg lor Inhalntlan EtNd 1.5D x 10.11 

mgJkg for Ingeellon. 

Carclnogenlo and noncarclnogenlo dosus worD used 10 caloulato nilletime cancor risk of 4,1)3 x 1 Coli mgJkg 
Elnd a hazard Index o,oa lor oroclor·1260. respectively. The calCUlated potontlal risk 19 well Within the ePA· 
established aoooptablo cancer risk range 01 10.6 to 10.... ihe oalculated potentlol lisk and hnturd valUes 
are more than one order 01 magnitude below the decision valUes of 10" CBncer risk and a hlltArd Index of 
1. respectively. Therofore. no further work Is necessary to limit oxposure to tlroclor·1260 at this ~RS. 

A datalled dIscussion of the componenls 01 Ina risk assesslTlenl oonductod at this !='RS lor atoclor·1260 
(I.e" exposure assessmont l to~lclly characterltlltion, Elnd rlsk/dosa characterllallon) Is presented In 
Appendix C. along with, the equations and oalculatlons ullod to derive tho potential risk vulues, 

Ecological Assessment 

Tho general landscape condition around this PRS Is moderately developed and disturbed I and tho 
potentlal10r receptors to coma In contact with COPCs at the sije Is moderate (iabla 2.4.1). iherefore, thIs 
PRS will be Includod In the ecological risk a!Jsessment that will be conductad when lln approach has bean 
approved by state and lederal regulators. The completed ecological rltlk assessment will be submitted to 
EPA. Threatened and endangered speoles andlor sensitive habitat listed In Ohapter 2 will be evaluated In 
the Gcologlcal risk assessment. 

E)(tent of Contamination 

The calculated potential risk and health hazard are more than one oreler at magnitude below decision 
values (I.e'l the upper bound 01 cancar risk of 10'" at undisturbed sitos and hazard Indox of 1). 

5.11.10 conclusions Bnd Rocommendations 

PRS 53·001 (0) has been characterized! and no oopes are retained based on the sample results and 
screening assessment. This slle, an active storage area, Is recommendad tor NFA at this time. Based 0 n 
NFA Policy Orlterlon 4, a Class III permit modHlcation will be submlt1ed requesting removal 01 this s~e trom 
the HSWA Module of the Laboratory's RORA operating permit, 
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,Chne/or tr ..... - Specific l1"ltulttJ, Conclus/ons and Rooommondntions 

13.12 PAS tJ3.0D1{b)1 Wast. Accumulation Dt Building TA.S3·2 

tJIiB;"S3.001 (b),d IsslI·than·gOoday Itorago BfVO for drums boforlt 1000. curmntly conolata Dr four locked 
coblrllJlJ for atorago of hn:atdou8 products and waato. ThIs allo 10 managed BIt B Wlltlto accumulation aroo 
undlJr40C~A2G2, ,Sasedon !""sampl., roaullf) and scroonJng BIJSOIJDmOnl, Wd rocommand delorrud 
actlon,for,thhultrh i-Iguro 6.12·1, !lllOWtI,th., olio with lIompla locallonl Dnd rosuHa peatad, 

d.12.,1 

PAS 62·001(b) Ii dll\OU~lSod In dlllllilin Suction 5,3 01 Iho I1FI Wol1< Plan (\..ANI.. 10M. 11 '70), 

'l'ltlll' wale, l1ooumulatlon aNa Wl1A chown"'n an onglMOorlng drawing datod April 1911 (LASlo 1971, 22· 
OO~4)" A photograph takl3hln 1009 showl tho \South aldo 01 TA·G3·2, with tho ullo vlalbl\') and mllrkod by 
ulgnD·roqulrdd~forlaDII.Uu1n-90oday Gtorago. Matorlllil roportodly nlorod I'i thin Bllo wlJro IIpol11 GolYGnla 
und'ooJdll",Tl1fj'phologral'h 1illOldnntlfled a drum rack wllh 111)1 product drumo Mel tl1rolJ WallllJ drumll, No 
svldencrrof,lonkagG Ia,vlolblo, and tho asphalt benoall1lMo pad apPGOI'G cloon (\..ANI. 19B9. 22·0048). 
Aooording to rdcol'dlh tho druma wuro romcvod from thO 0110 In 1900. 

Tl1dblls WU'''1ISpdclGd',lnSo/)tombor 1093/ and tl10 drum rock was no longer In plnco. Four locklJd 
eablnola Wsrt~ uaBd for BtorBQo of· huordoun produC!a and waslo. No staining was vlslbla on oHhor Iho 
concmh) pod: or tho undorlylng nGPhalt •. Al, onalnoorlng drawing frorn 1971 Yl10Wod U,ot Ihlll olto WIUIIl 
IltorBgu b~a for 'I'lohloroothylane and fraon walto. Howavor, contamination III oxpoctod to bG mlnlmol. 

S .12'.2' DOliarlpUon 

PAS 153-001 (b)j Waals Accumulation NaG At Building TA-153·21 I1Ilocetod on tho GOUlh sldo of TA·/53·2. 
'Tho altBconalllta 0' four lookod coblnGrs for otorogo of hazardous products and wBllta. 

ts .12.3" . Provlouo InvoltlgotienC') ,. 
No pr~vlous onvlrenrnenlBllJampllng hal boon conducted a Ihls silo. 

IJ.12.4 Plold Invastlgatlons" 
" 

5.12.4.,1::, RURUltO of Flold',survoYII 

Out1nga goamorphlc Burvey; tho samplelOCIl1ionll wura choson In Il sodlmont catchment, downstream of 
tho alto;:lntha,'dtolnaQa ohannol. 

, , , 

,!',' "6.12.4.2', R08UltsofFIoid Scroonll1g 

) .. ' 

, " 

';" , 
."), . ;, 

'{, . , ' 

,,' , ' . 

All samploB.,coliectod wore flold: screaned for radioactivity and organic vapors to IdGnt~y groGs 
concontrotionui;Sur1ac:e radiological Bcr9ffnlngwas porformod before tho start 011n11\1slvo actlvHlas. Tho 
scroenlng showed, no radloactlv"y abovo background. Flald screening of the solis whh B portable 
photolonlzatlon'"detactor was porformod prior to collection at samples. Tho flold 6croenlng showed no 
orgBnlcvn~rn:Bbovabackground.:, ' 

"':. • ~ . ;: 1" 

5.12.4.3," RODultB of Mobllo Laborotory Scroonlng 
~ . ~ ';, 

r-ou'r'BOII,sllmplos',woro,anaIYzod 10r g1'08& alpha, bela, and gamma radloactlvtty. No results waro 
'encountered at this PAS that required tlpeclallabell"g or packaging 01 samples baing sent ott-slta lor 
analysIS., " 

, , ',: . 
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, "j ,.", Spoclf/c Results. Conclusions and RoCtJmmendlltlons 

I,: ' 

. '. i ~,'; ,': I ",; "!, ,r' ' " , ' I , 

, l.oad"zlno,!and coppor,Wero detectod In one BunBCO Boll sample (0·0.5 H) at conCGntrBtlonlJ (50.3 mgJkg, 
,J05! mgl1<gt1.and:3712',mglkg,'roopoC1lvalyr,thllt B/'O,Hbov9 tHeir background UTt..s (23.3 mglkg, 50,a ' 

. ;.: mglkgj'and:,16~S'mgJkg,"rallpectlvely)!and;w(fro,carr1ed forward to tho SAL oompanson (IGG Figure 5.12-
, 1),':,;;,;,'.::'."'''; i.. .,. i' :" ",", . T:,:'!I 

'6,'", : R~di,o'nucild~8':: '; 
fi~"d::" , 'I:',' / ",,':"':;l:;i,,;, ," ,'" ", ' 
f"C,:, ,::: ,', I'R~,,~~~~~1{~~?\~ad~ots.a,~IO,d 'on'tJdlo~uclldlJa. 
!' • :, G.1:2:B::~":!,'i.~: 'svdluaUo,n',of' .. O,rganfc; Constltu.nts 

~~;~,):. " " :>'T' 1', /" :"'_ ~~,._;f, 'j " ", -', <,:';:(",,1:,:-,: "~I>.' It :f,j,', 

:' ' 'I: ' TI'H:,was,d8tectad;jn thr8l!,'aoW.~mp/all:atconcentratlonll t'Jt 75;2 mglkg. 15.7 mgt?<g, and 18.1 mg/kg. 

,\t"\"';':':l~""""!"",';':,,: ',',,' " , ,HOW8YUr;;,VOC;and' SVOC':analy,oll'~f, tho'lIol1 I'Oliulted In no, detoctod concontratlons of any Individual 
, organlocompt)Unda.',:,ihordforoi'TPHla: notconllldinud a COl'C and will nol bo evaluatltd furthor, 

, .: ;;:'::,' :'_~I~.'!·f4,'< '~)'," ,,,: ,:) ,.' " .' j;, , " ,<;.'~" .' 
~(, : ' ' ,NO'otneforoanlcD\.YnrodetOeied:andthoralore wero ollmlnllted BO copes. 
~ti ' .. ,' .' ··.6:12\i::',i;u~.~:A~~llh';A~.~.~m.nl . , 
tlX','" ", 12:,'1~ 1),,:' ,,: sere'onl"g' AIlJGlsmOnl 
:'~ij.i '. -. ;;':l~' :;:\i,::", ,:. 1 .. ~";·: :-~'~" ',," ,;" ,J', -,:<'~:._ 
LV,', " , . AtPRS 80.001 (b)i.lGad, OCl'pori and zlno;warl! dutaC1ed below their SAI.B of 400 mgntg, 28000 mg/kg, 
:·;:';:",and·2aOOo~mgncg;n·tlBpsctllJ"ly •. \An;MCl!aor noncllrclnogrma roaulll)d In a Bum ot mBXlmum normnllzod 
:~::::I-,:" cDnc(Jntral~nla:;o'(O,14B(Whlch:lsle8D:thBn'tho doclilion vBluo 01 1.0 (Table 5,'2,·1). ThorofOrG, no 

~,,(, . ,;c~~~a,~~p~la!n.di:'. . ., " .. TAm B.1201. . 

;(/'.:, ' MUL TIPL.!· 'CHEMICAL EVALUATION FOR , 
~(:" .. : NO~C~~~,I~,?CI~~:' CHEMICAL.B AT PAS G3-aO' (b) 
r~':.r ;, ' , 

ii~;~:,: " 
':;f~,} "'" '.' 
}'<If" 

, ., · . Cheml~~,!i>; Maxim um· -Normalized 
,!_I" r, 

" ", ".. :' .:, .' -f ConcotHrotlons 
. C01300r 0013 

... " ': " LtH\d!" ,d 
.. o '3 

" , ·'Zlno , , 0005 
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Chapter 5 Specific RRsults, Oonoluslons and FlecommeNdatlons 

Risk Assossment 

No human health risk assessment was perlormed for PRS 53-001 (b) beoause no COPCs were retained as 
a result 01 the screening assessment. 

5.12.8 Ecola(llcal AssGssment 

The general landscape condItion around thIs PRS Is moderately daveloped and disturbed, nnd tho 
potenHollor reoeptors to come In contact with COPCs at the site Is moderate (Tabla 2.4-1). Theralore, this 
PRS will be InclUded In the ecological risk assessment that will be conductod whon an approaoh has been 
approved by stato and lederal regulators. The completed ecological tfsk assossmerll will be submitted to 
EPA. Threatened and endangered speclos andlor sensltlvo habitat IIDted In Chapler 2 will be evaluated In 
the ecological risk assessment. 

5.12.9 extant 01 Contamination 

No COPCs Were retalned, thereloro, this section Is not applicable. 

5.12.10 ConclUsions and Recommendations 

PRS 53-001 (b) has been characterized, and no COPCs am rotalned basad on the sample resulls and 
soreenlng assessment. A delerrod action has been rocommended lor this olto, and based on NFA Policy 
Crtterion 4. a Class III pennlt modHlcatlon will be submitted requesting removal ot Ihla site from the HSWA 
module of the l.abomtorts RCRA operating pennlt. This site Is rnanagod as E1 Wasta accumUlation araa 
under 40 CFR 266. 

5.13' PRS 53·001 (e). Waste Accumulation at Building TA-53-25 

PRS 53-001 (e) Is a waste S10rage area located adjacent to TA·53·25. Basad on the sample results and 
soreenlng assessment, we recommend NFA for this slle under on NFA Polley Criterion 4: The slta has 
been charadanzed. and no COPCs are relalned from the screening assessment. Figura 5.13·1 shown 
the a~e w~h sample locations and resulls posted. 

5.13.1 History 

The SWMU Report Identified a waDle accumulation area east of TA·S3·2S. a tachnlcal shop adjacent to the 
accelerator building. Material reportedly stored at this site ware solvents, freon, and vacuum pump 011. 
(LANL1990,0145). However, a 1069 photograph Indicated that the waste accumulation araa was located 
on gravel approximately 30 f1 south 01 TA·53·25 (LANL 19891 0049). 

Ourlng the preparation of the RFI Work Plan, the site was Visited to conllnn tho location of the wasta 
storage area. Nothing was lound either on the east side 01 the shop or on tho gravel 30 1t south Of tha 
building. However, a new wasle storage aran was no led adjacent to TA·53·25 on the asphalt pavement 
(LANL 1994, 1157). Tho waste area 30 tt south 01 the building probably salVed TA·S3-251rom 1981 until 
approximately 1992 (LANL 1994.1157). There was no evldenoe of spills or leaks at any location. 

5.13.2 Description 

PRS 53·001 (a) consists of three locked. forklltt-transpor1able cabinets locatod on asphalt pavl3ment. 
There Is no evidence 01 spills or laaks at the slta. 
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Chaetar5 Spec/(/o F/asu/ts, Conclusions and Recommondntlons, 

5.13.3 Previous Invest!~atlon(B) 

No previous environmental sampling has beGn conducted at this silo, 

Field InVestigations 

RosUlts of Field sUr\loys 

A field sUNey WDS not conducted at PRS 53-001 (e), 

Results 01 Field Scneehlng 

AJI samples colll:icted were Ueld soroened lor radioactivity and organic vapors to Identify gross 
concentrations, Surfaae radlologloal soreanlng was perl or mod bofore tha start of Il1ttUslVe aotlvltles, The 
screening showed no radloBolNHy above baokground, Field soreenlng of tho soIJa with a pottnble 
photolonlzaUon detector W£19 perlormed prior to colleollon 01 samplas, 1·ha field soreenlng s!1owad 110 
organic vapors abova background, 

ReSUlts of Mobllo Laboratory Soroenln{j 

Four soli samples Wera ~malyzed for gross alpha, bet~, and gamma radloaetlvlly, No results Were 
enoountored at this PRS that required speolal labeling or packaging of samples baing sant ollallo lor 
analvsls, 

sample Collection and Submittal for Analysis 

The oblectlve of the Phn~e I sampling WIl9 to dotermlne whethor 001'09 ate prossnt at this slle, r-Igure 
5,13-1 ohows all sample locations at ttlls PRS, and 'rablo 5,11-1 shows a summpry 01 samples Inken, 

Ai PRS 53-001 (e)1 four surlnoe samples were collaoted at dlllerant samplo locations, Analysis WIl9 
requested for 1'PH, VOCs, and SVOCs 

Background Comparisons 

Inorannles 

PAS 53-001 (0) was nol sampled for lnorganlcs. 

Radlonuclldes 

PRS 53-001 (0) Was not sampled lor radlonuolldes, 

Evaluation of organic Constltuonts 

TPH wan detac1l;1d In four soli samples ul oonoenlrallons of 19.1 mg/kg, 20.6 mglkg, 104 mg/ko, and 32 
mglkg, However, VOC and SVOC analyseB 01 the soli rasulted In no delected conoentrn\loMB of any 
Individual organic compounds. There/ore, TPH Is nol eonsldered a COl'O and will /101 be evaluated 
further. 

No other organics were deteoted and were eliminated as COPCs, 
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Chnptartr," .. Spoclflc FfDsults. Conclusions and FfDcommondatlDns 

. , 

6.1 a.~ ...... HumIn,,' H.aUh AI •• lIsmont 

S~13;1~t" ScrGfnlng' Assellment 

. , No 'alllBnloll;woro dotootod and, PRS ,:sa.oo 1 (0) was not anmplod for InorgBnlcG or rBdlonuclldo6. 
Theroforu;: a GCl'ounlng:olllulilll11ent wBII:noi conductod. 

' .. 
'. Rlak AI8Dlutmont 

, 

No hun1Iln"ht1ollhrfak aose.l3mBnt waD per1ormod lor !'RS 53·001 (0) bOCOUBO no COPCo woro rotalnod. 

6 .13'~ 0, • Ecological· A .... llm.nt 
, " 

, No orgt1tllc~,Wbre dGtuctad, 110 tho89cenlltlluonto 81'0 ollmlnotod as contamlnont oourCOD lor ocologlcol 
rink; Nofuttl1l1rucologlel1l'ovoluntlon huaqulrod for thlD PRS. 

G)ttont 'of ContamlnaUon 

No C'Ol'o'rfWGl'luotoIMSd,' thorolo'rsl thln'lIdC1lon It. not opplloablo • 
• < I: ' • 1 

, " 

S ,13 ~ 1'0',' ", Conclullonl and· RocommQndlltions 

~I=tS 'sa-a'01 (0)\ hltlS. bdun'ChartlctGtlzu~/nl1d no COPCo oro rolalnod bosad 0" the aamplo rlJDults and 
scroGIiIt1gultlSlJlllmanh: No rUl1hdr atrtlon Is rocommendod for thlll 0110 1 and baaed on NFA Policy Cntorion 

, 4,11 Clan III pdrmM modllleatioli will be lubmlliGd rnqueltlng romovol 01 \hlD Bllo trom the HSWA modulo of 
. thd LJjboratory'lJACAA o~9ratlng parmlt;> ' 

. . ", . . 
. I 

. ' IS .14;', 

PRS;S30001(,,) lIS a waSil! and prOduct Dloragu ohod (,.A.153.1031) local ad In a foncod tWa Bouth 01 ,.A· 
Ga·30i·; Bt1lJdtfon'tho dllmplo rODulia and'lJ"roonlng oD8o/Jan~ent, wo recommond NFA lor this BItO undor 
NFAPolloy.Crll8l1on 4: rho &Ils I'IW:\: blJon~charactorlzodt and no copes aro rolalnud from tho 9croonlng 
adddGllmont;:"'~UrB GI14a1 ahowd tho aha with IUlmplo locQllano Bnd rOBultB poGted. 
\ . "i' . .:' ... I.;' . . '\ ,,' .~ " . , . ' : 
0.14:1 " History 

AccordIng to lhtt,SWMU, Aopott (l.ANI.,1QOO. OMS). BolvcmtD, IOlld BhootD and br1cks, cadmium Dhoots, 
gllnollne~: lind waato' all was balng'dtorod In "10 nanhaoat comor 01 "A·53·1 031. A 0110 viall conductod 
during propBnltlon of tho AFIWotk Plonnot~d drums conlalnlng gliDolino. oootono, othanol, hydraulic oU 
nl')dflutd"and',vllcuum pump olllOll hadbdon loaklng onlo tho floorl ond Borbont had boon placod to 
ooliact,tholoQkot'I.I:Uld In.vanous forma WUI OhlO bolng otorod. Tho drain In Ihe curbing wB8Ino~octod. but 
no,atalnlng WlllfvllllblB In thlt BrOB outllido tM curb (LANL 1994, 1151). 

" 

" ,6.1'4~2,' Doecrlptlon' . 

,PAS53~01(grhfa wasts 'andproduCl, ISteJraQIJ shod I00C110d In a locl<od l foneod amB south of ,.A·53·30 
, (r:lgure5.14~,1 );'~ThO'1I11Sd' manclolod: on. ohldas ond I1IlS II canerato floor wKh curbing that actad as 

socondary contnlr,ment •. Thoro was, no ovldenco of staining or' conlamlnatlon outBlda tho lockod valve at 
ground,IGVel,:L\ . 

, ." 
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5~'1'4':3":\:"'" PrClvlous, InVGstlgBUon(8) 
" If. '.: .,:, .~,.'; .. ,.:.;.'~ ;"~«i I '. .' - .' ,',. :'.:" i',- :, 

, No provlous:onvlronmontalsampllnghaa'been conducted at this sije, 
I " ,t,~,: I,' .Ii 'il;' 1,' " ~ , ,; .:, ' . " ; I ~', • 

, ,5.1'.4', (': ::', ' 1 Flold "Invostlgatlona:\ ' 
",.'" '[ 

.:.;" :i \,', .' '~~I' ;"",~., .~ <~ ',', > ',"".': ,,~. '<'" 
: ','" , ':' S~ 14 ,4,;1:i:' ' '. Results' :of,,:FI;ld, Survoya 
t;·~,·,~', c",', . .' ..... J ' • ," , 

- ... ·;· .. :· .. ·, .. ~'·,';'(;·~: .. ·~i .' ,"': ",: "'}',' 

i~~ . ... . . FIOld:~~?~~.:woro nOIC.OndUc10d~1 ~~~. ~3.001 (0), 

i.;[,~:,,:I, '; 5;~ 4~;~i,~~:',',' ,Rosults:, ot~IQJd:, Scroanlng 

:~;::" AIII"samplaB:"eollected:,'warB)lold:,'scrosnod,10r radioactivity and organic vapors to Identify gross, 
":, concentrBllQna:",Surface radlaloglcal' scroonlng was porforml)d before tho start of Intrusive actlvltlos, Tho 
::?: "'" "ocroonlng:; showodi'noradloactlvny:sbovCF background. Field screening of the sollG wnh a portable 

J!;":;I~"'~':':":" . photolcinlzatlon('detoctotwanpal1ormod Jprlor to collection of samples. T1,a field scroanlng showed no 
" ' j organlo:vapom'sbovebackgraund;',',,; 
<.> :,', " ,: ' .:', ':,,'. ',',:. ~;.\:;I:·· .:;,~'. ,,", .. "" ',:'. ~ ;,' . 
:ij;","" ,es.14~4'~'3,;,~':' R.sults' or Mobile ,Laboratory Screonlng 
:O'~I~:~". ,':1 ."1"" . _-'.:' .; :"',; •• , ::"'" '. '_, ' . 1~,' 

;I~~\':", ' ' :" '.'Four',sOlI:;~BinPIOo wore 'Bnalyzed by:, an~ onolllto mobile laboratory lor groGS alpha. bota. and gamma 
':i,~;:",: .. .:' radloactJvlty;y;~; reBulto' were, oncounto~d, at' thlD I'RS that required spGClal labGilng or packnglng of 
.!\'~", "I, ", aBmples belng,Gont olfDltoforanalyals';" 
.~.;\.:~', ,:' ",1.

1 ~·/;~.··.,,:··.'r"'···":J ":,,.' : ....... : :':',: . " 
~;:':i"':, .' '1S.14'.4~~~~~;:;' Samplo' CoII.ctlonand Submittal for Analysis 

::';:::' " The ObJeOt~o'orl'haDO I'oampllng wae to detormlno whether COPCa ara proGo"tal the slle. Flguro 5,14-1 
;:!*;", 1 "i '" B~t),~~:BII sa~I~.I~lonD al'thlol'RS. a,~;TabIO 5.11-1 ShoWB 0 summary of samploD taxon, 

::';[ , .. ': ,At, PRS,::G3~001'(g;:' 5 _ounaeo aampioB~.:~oro colioctod at dlfforont Gomple locations. Analysis was 

11"1 

I ~~'~." . 
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.... rOCluootod for~~TAI. motals,TI'H, VOOs,'andSVOOIJ 

: ,,.;:14:S'.:, :"::;":""'B~Ckgr~~nd camp~~h,onlj 
,; ;:-.~. t: ':~/; .,'. ""~, ',' .. 

,:', Ina,~ganlca'" ':,' 
. ','" . 

I 'jl :.'.' '. t r'o ; 

'Ono IUrlaco'aoU:aBmplo (O'~O.15 tt) had adotOdad concontrtltion of zinc (67.9 mglkg} that o)(coodod tho 
bockground:U1t~(50,e'mgJkg) .. Furthor anBlyslB 01 'hI) zinc concentrations oboorvod at 'hla silo show thllt 

'. thoy,aro' notl8tBtliatlol1l1y.'dliforl)nt from,CANL bockgrtfUnd zinc conconfratlons, (Gohlln p-value • 0.0700 1 

QUl1ntlhHo5t'P~V9Iuo '. 'O;"53G,SlIppogetolt p.valuo • 0.121 e. Sao Appandlx C for B discussion of thoBB 
tOBtll;}:,.Tl1aroforrJ, ulllnorgl1nlon 111'0 ollmlnotod aD oopeo, 

,,' 

# ~ ~ .. 

.' ,,-;', \. ~ ... .- r" ~ ~ •• '" ,; \ : 

Aadlonuolldoll ' . ,,' 
I ''. ", ',',; II. 

I'I1S 63~001 (g) WI1B'not !lumplad formdlonlJclldeB. 

G.1'~~ 13:;::"::; :,'avaIU~t10n: af' org~nic', Conatltuonts 
',,' " . 

',"". ,:, \, 'i '. I .,,'. 

TPH~wWlidntaotltd·ln f~o GOII!I)Bmplol) lJt:cl)nconlratlona of 'O.B mglkg (J), '0,4 mglkg (J), 15.9 mg/k~, 
G.Q7:mglkg;(J)':and33.2:mglkg;: Howllvor(VOO and avoc analyaoD of the 0011 rOBultad In no dolEtctod 
conoontratlonIJ;ot iBny'lndlvldul1l'organlc compoundo. ThllroforG, TI'H Is not consldarod II COl'C tlnd will 

'notbo oVtlluatod:ful1hdr;" c· . 

I, 

, " ; 6U·11'~~~ .. 'j AlfPort ':: 
. . J9!IIl:l1.Al=i" I. , 
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OhnptetS Sesclffc !;lusultl1, Con~/ul1lons I1nd Recommendstlons. 

One surluce soli sample (0 • 0,5 tt)1 had a reported ccncentratioM of bla(2·ethylhoxyl)phthnlate (0,B66 
mg/kg). 

5.14'" Human Health Assessmottt 

Soreenlng Assessment 

The detected conoentratlon of bls(2'l!thylhelCyl)phlhBlate (O,S66 mg/kg) was below "9 SAL (32 mglkg)1 
An MOE Was not conduoted because there was only one caralnoQon (bls(2·elhylhaxyllphthalala) carried 
forward from the evaluation 01 organlo constituents, No OOPOs am retained by tile screanll1g 
assessment. 

Risk Assessment 

No human health risk assessment was performad ler PAS 53-001 (g) because no COPCs wara ,'slalned as 
a result of the screening assessment. 

Eoologlcal Assessment 

The general landscape condition around Ihls PAS Is highly developed and distUrbed, and tho potential for 
recaptorsto come In contact whh COPOs at the slto Is low (Table 2.4-1). Thereforo, this PRS will be 
Included In the ecologIcal risk assassment that wlK be conducted when an approach has been approved 
by state and federal regulators. The oompleted· eoologloal risk assossment will be sUbmitted to EPA. 
Threatened and endangered speclos andlor sensitive habitat listed In Chapter 2.0 will be evaluated In tho 
ecological risk assessment. 

5.14.9 Extent of Contamination 

No OOPOs were retaIned, therefore. this section Is not appllonble. 

5,'14.10 Conclusions and Rocommendatlons 

PRS 53-001 (g) has bean characterized, and no COPOs am retained based on the sample results and 
soreenlng assessment. No further action has been recommended for this site. and bassd on N!=A Polley 
Ortlerlon 4. this PAS will I10t bo added to the HSWA modulo of the Laboratory's RORA operating permit 
and Is proposed for removal from the ER project List of PRSs. 

5.1 5 PRS 53·005, Wasta 011 Pit 

The Waste 011 Pit was not located during field operatlcns. Selection 01 the site looatlon was based on the 
historical memory of personnel at tha she. A preliminary reconnaissance-type geophyslcnllnvestlgatlon of 
the proposed sampling site was conducted prior to excQvation of the elta. The geophysical Investigation 
did Indloate an anomaly that could be assocIated with the burled pH at the Identified location. However, 
excavation a1 the location revealed 21n. to 41n. cf soli over welded tuH bedrock. 

A long-time Laboratory employee who remembered the pit was re-Intervlowed about the general location 
of the pit. An expanded geophysical Investigation of the area was subsequently conducted, and a new 
location has been Identified. and will be sampled In 199B. An addendum to the RFJ Report Will be 
submitted for this PAS atter sampling and analysis. All speclflo results, conclusions.· and 
recommendations will be Included In the addendum. 
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" PFtS'ti3.010 WBB a bermod B10rOge 'aroB;'uiod Q& socondory conlolnmont for tanks cOl"slnlng mlneral-oll· 
" ,ba~odJ sclntillotor; IIquld;:~\ ,DurJngl,th(J~,,~Pha8o IInvootigatlon, TPH (5100 mglkg) contamination' was 

dlacoYorodl¥j;A.VCA:P/BMrWllIuUbmIHed',for thlm P~S on Soptambar 30, 1995. Bllsed on tho sampling 
'I rO,r:lulta,'tho;slte'wBlJcloBnnd,up,as,a VCA,for housokoo~lng mOlllSurOD. A VCA Report (or this PRS was 
, ~ DUbmlttedta:t10Eon Boptombor 30,' 1996;' All npecilic rGBulls, concluBlon" and recommondatlons woro 

,~.;:' ' 'Includsd;lntho';report;, "" ' 

'j,1 .......... : : 5.1~::ii·'~FI~2D;D04,SIPIIO:Tank TA02D.49 and Drain ~In. 
!t:;, ,'," PFtS'20.0'04:Waa a 80Ptlc'sYDton,.ceJnDtI1JCtodln 1052 to BOrYO the guard houllu at TA .. 72, aasod on tho 
;'~::; '-, ',:' 8amp,llJ:reSUH~:ar1dDereerilnG'aa8~8amGnti'we roeommend NFA 'orthln site undor NFA PoUcy Crfferion 4: 

~~.",~~;~;:~;:!~~ctO~Z.di"~d:no .. pOpcs ara proso~, F~ro 5,18-1 shOws tho s~o w~h sample 

'~!".','" ,S.1 0 .. ,1," ,,; ... HIDtory~:' 
:!;.<," I';',' ". ':, " .';,,'.,..<; ~.;<.~: .. ~\:j,. : ::'1 ;II.~. ':~'" ~ .:'; , " 

::~;,;,:; <i" , ", , PRS'20.00~was'dllJcu8Bed' In detoll:ln:Soctlon 5.5 of the RFl Work Plan (L.ANl. 1994, 1157). This soptle 
;,,:::' , " 'GYlltBm:WaS:eonatNdedQosorvo;tho'guBrr:l'hounB (iA·20047) on East Jomoz Road In May 1952, Tho 
!:i.}, ' "," septlc;tank',wBB:~b8~donGd In:~957 (LANL'undotod. 22-0051), probllbly In conjunction wnh tho closing of 
;::;',;: ~, ,'tho'guard hoU8oi~'The tankwaa, retumed:to SOMCS In 1968 when tho firing rango was opened, A 1985 
;~¥:' ,',: ,':' ,,:'memo.ilndlcated\that·thO}Boptlo,tankwali,StlII,actlve at that tIme and.was baIng used by. the Labomtory 
;fr", ',' "oacUritY]~,rcel,;(MontoYIJ;.19,B5'i~ 22~OO~7)r;buHn1ge7 the tank was reportedly· became overloadod, 
;;:L .';", , ;,pot0ntlaIlY',oaualng'surlaco' discharge,', In\1989, the tank was collapsed and filled In by Pnn Am World 

;:(:>':,',: "'J'S'~0.'~:~,~:;,t:::,:",>, , :', ' : ", : , .. ~, ' ,:, ~." .. , 
f::r,,:;", ""', "The Range! Master 01 tho firing s"e was present when tho Beptlc tank and line were removed and reported 
:;:~::i;,J j ,',,' thatxthG\lar.k'1iar~(kllnG;were,:: remo~ed:';durlng' a Safeguards and, Security Upgrades, Pho.&G One. 
;,.': ,> , ',", "constructlon:proJact In:theearly 1990s.,Thero III no documented rocord of tho tonk removal, 
::r;',l .<; ,j . ',,·,::\i'.::':i.~,I~~:j~ .. ;~'.I:::,<;t.~' ... ,,:; };:;::.:I:~" ' .. : T/'lf:'~q '" '.: >',": ','., ' 
.... ;'.'1 " ,,: 'IS 1'8.' 2~'1"';:' DescrIption" " 
(~;~;: :",:'" .,' \!~::,~;~.,;:,>,,; ,', ,:,-; . ":,,,,;.~:,,:.': ',,:,', 
\:\:1);' ,,' , "RS,c2a~a04'i/'was, a;slngIB;,soptl~tank':chamber made of a-In,-thlck reinforced concreto wnh, Inside 
:;j;\:,'I',I:, " dlmenalons'of:6ftby3:ft'by'5:ft,hlgh:1aB,/ndlcatedln anenglneenng drawing (AEC 1951.22·0022). Tho 
'::~/:", :','. ' tBnkhad e:capocJty, of 540 gal,1 wlth;B'flow capacity ot 200 galJday., A vhrifled pipe carried the eHluont 100 
it:; "'\':,' :' '1110 the draln.1: No: mention was'madoof's dralnfleld although It was reported In tho SWMU Roport (L.ANL 
~\:':~,: ",,' ':1 e90":;014Sr~;':;:;" '," '. "', ',', 
':;:?:'",' ',: :>/';:"'\ ,\>.';".... '" " :,. ,,':,.', 
:t!i:,::' ,:' ,,", :",a.':18~3';,;"I,:,;' Previous:, Inv8I1tlgBtIDn(s) 
:~f~',~·, ,', ,'~1"1'" ~ :,.,'.'<",,','''..: .. " "t"'" :/,",', ,::',:, 

'ii,;~, ',:', ;, EnvlronmentalJ,ampllng at thlB\BoptiC systomhaa not been conducted, but reloases may have occurred H 
,tiL;, " , ItdIGchargod'to:thesurtBce;-' '. ,',;' , 
~~~ -l , " ., , .' ';j " • i, " ',.;:~J \' ',' ':, ' ' 
I.';.~f.~:-,' .. ' " : ,.,l,;: ... ~ .i*',:\"", ·I:l,:~,/~· 
'~\'.,.'.: . , "DU'"CO RFI Allport: /,,\ 
::: :', " JD&1~,RI=I " " ;' ' , 

;fIt::'·":,:,,, ,., 
'l'~~<' ' }', , ' 
!:;"j ," \.,' .. ' .. if.' "tl'" i. ' • 

, ' 
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~{I~{f:;~:T";",I':, : .. ~':',: ':::L~:'" :,~:. :';,~ ,., " ,'.' 
;t:·\'·,; , :Chse'Bf IF,~' . . '.' 
;";i;'~:;·;!··' .,'> :',' ". '. , ' " 
i;::/>:.'l " "" . '8.10.4 '/' 'Plald:,\'nVOlltlgotlon':'.' 

Se,eclflc Results, Conclusions and R(Jcommsndatlons 

;r~)~,I:!~ II" '" '" ' ,d,.' ;,' ~I!': _ . ;i; ," '; ;'1 ";.,' ,:.: : I.,', _ ~_ " ~ _ . • :.11,,' , 

<,h, " .'::,' .":. . Bafor".:· anYi,' analytlcal;ioemplo>'looatlonll!;I.wBro·' chollon, a geophysical BUlVny wan conductlXi. The 
:::' ;. :\"~ ,;,:' goophyalcal'Gul\loyc'wortt'conductod'by,tBklng both EM and MAG rOBdln~B a1 tho aRo. 
[!'f;,;':'1 ,:';'; ", .... ;:,:~.:'~':.:':: .. ::';'~"'\;':>: ':,>'/';:/;',' . 
d;~:', ·S.1El~4 •• 1::·i' :.Allults'of FI8'd'~Surv'Y8 . 
J~(~.t',i ' . , ! • ::'.::'~ J: '_;~. f'\,I,~ -: :': <,:) "', ;'.> " ,I'.' ,.,-,"'. "'i;'~i~ . 

>:~:)" '. The:geophyalcnllnvBstigation of:tha:BrOo of the. aopl\c syatem producod no Bnomalloa BDGOclatod with. 
\~;t;'.'" , . " burlltd;,obJeC1I1I:,therofoto,:;no'conlour:mllpplng ot tho geophysical data wan dono for thllS alto. From tho 
,V;',': ::", , gI)O~hyalcaUn~!'tlgf!tkln.(tOIJUltfi'arn.fpo,r:sonall"torvIBWO, It had boan Inferrod thai tho tank'waG romovod 

I
,;,·y,,, I ", nll.roported;·:'· , " :. ,.',.j '! . :. .'. ." .. ' 

,\;:,';';4 '; ,.. I, ' :;' .,/:~:.!!;;;:~:::'" .", ':," f: ", ': " . 

;,~,:" i'" .' .'.ts'~1 al'4~2"';!:'" Rllultl~'of.:FllldJ~oroDnlng . 'f:h(" . ,,,:::,,:,,:1::;'. : " .. ',.' , ,.';'·t,,~.,;~. 
~l~.':,:: ,I ,.1' :'. Sl1mplrfwo~ofltJld detdOnltd for radIoactiVity: a!1d organic vo~ra 10 ·ldBnllty groslJ concontratlonB. Surfoco 
:)~}'" ' .". mdlologlculI8craanlngwBD,portormlld!boforo tho limit of Intruslvo Dctlvhloo. The ocroonlng ahowod no 
~';':"!, radloactlvlty/~'Iobackground,~' Flofd,lcraonlng of tho 001111 wHh a portoblophololonlzlltlon detector was 
;\t:i:::'i, pertormfJd~'prlo~do:' colloctlonj! of i

: DampIGa,' Tho 'laid Ilcroonlng chowed no organic vapors abovo 
:'.':: .' , background I, ~:,' ... . 'f'. ,.' , : .,' 

f!~;,;: ";"'" :I'''''I''\~{''''':' '.: ., ,,", '. 
~;(,.: ': : 15.1 u~4;,f}'· Ruulta, of, MObllo, Llborotory Scroanlng 

;~::,~,,\.: '. N';'t'':~o;i:;:~~'''~IJ;'W8'rOdlt1a'YZ~d,;byi' ~~'on~llIlta. mobllo laboratory for grols alphD, batD, and gamma 
',:f:. ," '. rndloljctlvlty;l::.No,ralulia woro:'onCQunlarotJ nI this PRS thAt roqulred Dpoclllilobollng or packaging of 
Ii' .. ' lIt\mploll belng'aunt off~l"o.for anblyslai'.1\' 
~,~I ',' ·.'_;II_:;",~:· .. "I. )1'"'' >"",r!,'>,':' ":'1 _,', :.l,,: .: 

i;><; . O.'1s~4;.;4~,:":.,, Sample 'coli'cti'~n· and, Submittal tor Analy.ls 
:~'j:~1 •• ",: • ',I, ,< ", .)1.~ •. ~.fl', ., '._'. ".' " ~ j] ,I. , .' 

I~ii/i'! Tho' Objuctlva of,tho:PhI1Da: 18ampllng!WWJ. to dotarmlno whothor COPCs aro prollant Bllho &110. Figure 
~(;( .:: S,,1~~1;~~~~~;alltlUmp~o:locaUonli4t thla·~.AGltlnd Tablo (5.10·1 ahows B Gummtlty 01 BampleD to.kon. 
~~;.~:l\r:,' .. ' If' ;.. .~'I,I' ;.'/Nt',"-,\. ':.', ;/<,r ':,4 -:,~':~'l !._<~" i,I' ',., ,.~':/':.. .' 

:~l;r" "I=tSJ~U.004~,watI.'IUlmph.d m"lIurlttcodocatlonlJ and BI lIublurtlJCa looatlons In a httnd.aug trench 
~i!", ,": ':,' '.' : appto)(lmaI6Iy(3Jf dltep~'X/Thff Dspllc tank, H!Joll was not found; and only 'he OI'Oa around Ita Bile WLU 
\:;;1'''', .... , 'lltlmpl~Kk'T11a,dampleG wortUnalY%M fo"cycanldo,VOCII, aVOCII, Bnd TAL. matnlo. 
:'! .. !.,,!,,:,! .:, I .1 ,I::.j;~~t·,,,/:.::<,:,.':+~ :;'1, •. ::~:· ~~:,,':!,:.' :,,", ;. ".\:" 
:'{~! ::'. 1$.1 a~lS',\: Dbckgr~ut1di'ComIlDrllond 
\i~:'" :.'. ' . .,. :, f 

~:!,I":"i:":·::'·."":"'~':"":;"""""':'·'.'','.:.",','.': , ' "~·I~:;~:l'W8ro dOl ilctid , In Ih9' sampllng.roa oKho rat coneonl rallo n obovo bockg round uru or 11101 . ,. did riot;hllvrJbackgrounti'valuG5~.ThGrofOr"I'lnorgftnlcD wnroollrTllnatod BD COPCD. 
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ChapterS Spee/tle Results, Conclusions and Rf)COmmendatJo~s 

IABLe 5.18·1 
SAMPLE SUMMARY • SEPTIC SYSTEMS 

;;lump", MUIfIOtlIl 

Loc:ntiCln 10 SrunpkllO Depth (In.) Matrix MIIIIIIII l.i)'nllIQIj l:;j',UI.i VIJI.i 

i I"M;:J 'I.MN'I 
.. '1).1100 lJ':':IJ-\l;I- 1J1\i4 IHi :;011 ~ NA aJl ~I 

.. V-1l1U 0195 j!l\.i.jij 0011 ~ NA ~I I.li:II 

!i.'IJ' I 100 0196 Z4-iJtj 1;;011 ~ NA rJUl .;IIl1 

I ""'!lIN UIW{ \Job 5011 ~ NA rJUI ~I 

i.v.1110 0100 \ .. 'Ib ::1011 ~ NA rJUl ~I 

i "'" 1111 UIW ,jI,/-~ ~II ~ NA ~l iJUl 

1""'1111: I.h:.W \JoU ~tI ~ riA rJUI iJUl 

"""111.1 (I.l)1 1~'lu ~II a6I: NA rJUl ~I 

C!lJ.I\ 14 ~ ill\·Jij ::1011 ;J6O! NA ;iiI i3bl 

I"H>;j,\JoW;I 

::::r 0;:";0'\1:1 u.:al bo!·IJU ~II OI.:J.J IU,j I~A r~A 

IU.:.;l;IU l)It·IJU ~II IU,j IU,j NA NA 

""'lliJti ~ bo!·IJU ~II OI.:J.J IW l'lA I~A 

i.'\Io Ilal I.IZJJ btf·60 tIOll oW IW NA NA 
ZQ·llJ6 ~ btf·bIJ :;;011 lUi lUi NA NA 
i:.'\I>ll~ ~ :J4·W ball ~ IW NA NA 

"'" 114lU ~ bo!·bIJ ~II iUJ iUJ NA NA 
;,;:v. I '''1 ~I b4-bIj ::1011 iUJ 'W NA NA 
iI:\.l<ll<li! \ZlU f>iH;Q ~II iUJ OI.:J.J rlA NA 

.i:.V+ll~J ~ to-HAl 1;;011 .w OI.:J.J NA W~ 

0: dupllcllill ILlfnpllt 'bilich "umbo" 

Human Health Assessment 

Scroenlng Assessment ' 

No Inorganlcs were detected either at concentrations above background ar that did not have background 
values, No organics were detected. Therefore, a screening aSSIl!lsmont was nol conducted. 

5.1 a.7.2 Risk Assessment 

No human health risk assessment was per10rmed lor PRS 20·004 because no oOPos were ratalned In 
the Inorganic background comparison or the org&nlc evaluation. 

Ecological Assessment 

No Inorganlcs were detected either at concentrations above background UTLs, or that did not havD 
background values, Thel'efore l these constituents are ollmlnatud B!I contaminant sources for ecologlool 
risk. No further ecological evaluation Is ret1ulred ler this PF\S. 

5.1 B.9 E)(tent of Contamination 

No COPCs were relalned: therefore, this secllon Is not applicable. 
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Chapter 5 !; , Specific Results. Conclusions and Recammendat/ons 

5.18.10 ' Conclusions and RecommGndotlons 

. "RS 20·004, has boen eheracterlzod, and no COPOs art! pmsant based on the sample results and 
, . scroonlng DSSBIJSmont, No further action III recommendod ror Ihls silo. and basad on NFA Policy Criterion 

. , 
>II' 

, ,. 
, , 

f .. 

,0'. 

. 41 DClaGsllI perm~ modification will bo "ubmltted roquoGtlng removal 01 this slta from tho HSWA modulo of 
IhIH.,abol'atory'a RCRA operating parmlt; 

5.1.9. PRS 20.0051 Septic· Tonk TA·20·27 

PRS 20·006: WaG' a aoptlc system that Gorved TA·20·1. BBGod on the sample rosults and scroonlng 
assa3sment;,: wa 'reCommend NFA for this s~o under NFA Policy Criterion 4: Tho s~e has boon 
c:haracterlzed;'and,no COPCs BrB rotalnodfrom tho scroonlng assessment. Figure 6.19·1 shows tho site 
with sample'locationd postod., 

History 

Thlsseptlcsyatem wag constructGd In 1946 and abandoned In 1948 (!..ANL. undotod. 22·0051). Tho 
plumbing drawing· of this building showed that a tollot. rOGtroom sink. and dar1<rcom sink were connected 
to theA-In. dralnllna . leaving the building. Tho saptlc system was reported as removed (!..ANL 1990, 
0145);.ln 1985; the tank was not locatlllfduring B Laboratory Investigation, but a depression In the tu1f 
was found at the tank's locallon (L.ANL 19B6, 22-0016). excavation 01 tho area tumod up no evldenco 01 
tI,e tank or wamo·llnas, A soli namplo WIlD collectod, but" snowed no evidence of radioactivity (Scholl 
1909,' 0485,.. . . ' 

5.19.2' , Description 

. Theseptlc'tank was "hown'ln an engIneerIng drawing as having a-ln.-thick concreto waDs wHh Intorlor 
dlmonslono of 3,ft by B ft by 5 t1 high, and a capacity 01 540 gal, Tho dlschnrgo point 01 tho tank Is not 

. knownj and documen!ation doell' not BxlGt, Indicating that romedlatlon was conductod at tho tlmo of 
romoval of thl) tonk and dralnUne. The aroa culTently appears as a grassland wHh IsolGtod troes and brush 
(LA~JL1Q94d 157), 

Previous InvGstigatlon(s) 

Curing EdeBS program to remove structuros from Sandia Canyon, a soli sample was collectod In the area 
and 8cretmed for radioactivity, wHhnegatlva rosults. 

Flold InvoBtlgotlon 

Boloro" any analytical samplo locatlonll were choson, a goophyslcal survey was conductl3d. Tho 
geophYdlcol uurvoya wore conducted by taking both EM and MAG roadlngs allhe slto. 

. . . 

B .19'14.1 Ffosultu of FIClld Survoys 

ihogoophyslcallnvoatlgl1t1on ofthearoa 01 tho sepllc 0yolom produced no anomlliles assoclatod with 
burlad obJacto;'tl1ardloro,. no contour mapping 01 tho geophyolcal data was dono for this slto, From the 
gaophyalcoUnvoatlgot/on raBulls and parsonnallntl!lVlClwD, It haG boon Inforrod Ihat tho Bt!ptlc syslern was 

, ramovad aG roportod.ThorororG, tho dralnago downgradlant from the soptlc systom was Idanllfled for 
DlImpling. 
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Figure 5.19-1 PRS 20-005. Septic Tank TA-20·27, with sDmple locations and 
results 
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ChapterS Specific Rasults, Conaluslons and Rocommendations 

6.19.6 [Ecological Assessment 

The general landscape condition around this PRS Is modaratoly davolopod and disturbed, and the 
potential for receptors to coml) In contnct with COPCs at the slta Is low (Table 2.4·1). Therefore. this PRS 
will be Included In the ecological risk assessment that will be conducted when an approach has boan 
approved by state and faderal regulators, Trle completed ecological assessment WIll bo submitted to 
EPA. Threatened and endangared species andlor sensitive hubltat Hnled In Chapter 2.0 will be evaluated 
In the ecological risk assessment. 

5.19.9 Extent at Contamination 

No COPCs Were Idenmledl therefore, this section Is not applloable. 

Conoluslons and Recommendations 

PRS ~:!O·005 has been charact8rl~edj and no COPCs tIIO retalnod based on the Dample results and 
screening assessment. No further actlO/1 has boen recommended for this site, and based on N!=A "ollcy 
crHerlon 4. a Class III parma modltlcatlon will be submlHed re~uostlng removal 01 this slla ltom tl19 HSWA 
module of the Laboratory's RCI1A operating permltl 

5.20 PRS .. 53.012(e), Outfall 

PRS-53·012(e) Is an oUHoli and drslnllne for dlschargos from 'rA-S3·2, the Equipment iast Laboratory. 
this. site· Is managed as an active outfall under the Notlontll Pollutant Discharge Elimination Systam 
{NPDES" eased on the samplIng rasuns and screening assossment, We recommend NFA for this I:1lte 
ul1der NFA Polley Criterion 4: The slle has beon oharacterlzed, and no COPCs are r~tolnecJ ftem the 
soreenlng assessment. FigUre 5,20-1 shows the site with sample locations and rosults posted, 

5.20.1 History 

This oUHaU probably has been In US9 since 1 eeB, whon operations nI TA-53·2 began, 1'he ouHnll 
discharges treated cooling waler from Ihe cooling I()Wef 01 an averago flow of 2.9 gal./mln (L.ANL 1990, 22-
0016), 

DeHorlplion 

PRS 53-012(0), Which operates under the Lnboralory'g NPDES parmi" discharges cooling water from the 
cooling lowet as well as draining 12 Iranoh drains, 2 sink drall1s, and 11 floor drain ISanta Fe Englnoarlng 
19931 22-0070), The discharges drain to a !lump outsIde the southWest cor-nor of iA·S3·2 and from thera 
10 a drsln/lns thai runs underneath Ihe parking lot south of the building and dlsoharges to the rim 01 Sandia 
Canyon, 

previoUS Invostlgatlol1s 

EnVironmental sampling h09 not been conductod 01 this slto, but contaminant!! Uta known \0 ba preso"t 
because of the ml1ure at the outfall, This ouHoU was In a oategory thai the Laborntoljl oinsslilad "Wotst 
casel II Four ot tho wors! oase outlalls worD sampled, but thase may not be Indicative 01 thIs t:1ul1all, 

aU j too RFI Rupol1 
JU5821.FlFI 

It' .. 
. , 

;·1 ' 
)' 

,j ;1 
I. ,. 
I' 
I 
\ r 
1: 

II p 

" 1;· 



,,' 

'f" 

_,l;' .. ," , 
~J,I~";' ,f 

'" 

,'£bapts,S"",::' Specific Results. Conclusions and Rocommendstlons 

\... 

, ,Plgura, 5.20":1, ' 
. ,\ ' 

! ': t' 'II '. . 

CU \ 100 R~I~,»rt , 
J;ooR7.t-1~1 ',' " 

PAS 53.012,_);, Outfall, with lIampl. locations and rDlLults 

GoM l,wcO Ig.l~ 



Chaptef 5 Spaoll/o Results, Conclusions and i=lecammfmdat/ons 

5.20.4 Field Investigation 

5.20.4.1 Results of FIeld Survoys 

Before any analytical sample locations were chosen. a geomorphlo survey was conducted to looata 
sediment catchments In the downstream drainage. Sample locations Were chosen at the sedIment 
catchments. 

5.20.4.2 Results of Pleld Screening 

All samples collected ware field Goreaned for radlosctlvlty nnd organlo vapors to Identify gross 
concentrations. Surface radiological screening was performed belora the start 01 Intrusive actlvilles. The 
screanlng showed no radloactlv~y above background, Field screening 01 the soils w~h a portable 
photolonlzation detector Wa!l performed prior to collection oj samples. The Ileid screening showad no 
organic vapors above background. 

G.20.4.3 Results of Mobile Laboratory Scroenlng 

Three soli samples were analyzed lor gross alpha. beta. and gamma radioactivity. All results were 
negative. and the samples did not require special labeling or packaging lor shipment to o11slte 
laboratorles. 

5.20.4.4 Sample Collection and Submittal for Analysis 

The objective of the Phase I sampling was to determine Whether COPCs wera present In the outfall 
drainage. Figure 5.20·1 shows all sample locations at this PAS, and Table 5.20·1 shows a summary of 
samples taken. 

Three samples were collected from the outfall drainage. The tuff was close to the surlac8. and no matarial 
was aval/able lor the subsurface samples proposed In the RFI Wor1< Plan. 

:tABLE 0,20·1 
SAMPLE SUMMARY • OUTFALLS 

SllnlpleiD Depth (In,' Mattix 

09: OltllCl ShIp llUI1plu: no llIql.ll,I' number 'bllich nlJmb." 
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ChBptO'S~ ~ Sesclllc Rosults. Coneluslons and Rocommflndstlons 

Background Comparllons 

,lnorganlct5'" ~ 
" ',J -I' ~/. ,J 

, Ch'rO~IU~;:'J~l)por,,' Isod,: mB~ry, nlckal.·and zinc wore dotactad at concentrations greatar than their 
, backgrou'nd:;UTLs~fT'able ,:f,M!O·2)i ancfworo camad fOlWnrd to the SAL comparison. FIgura 5,20-1 

" prooontB tha:apatial'dlstrlbutlonof Inorganic COPCB at PRS 53.012(0) that art) abovo back£\round. 
. '" > , ,t,I"" 1" • '" i, " 

" . ,,' TABLE !5,2D-Z 
INORGANtC! :WITW'CONCENTRATIONS GREATER THAN 

;:" BACKGROUND, UTL FOR PRS 53.012{e) 
'~I,' , ., \" 

, ,Sample,~,_ ,Depth· Chromium· , COPP~i L.oad . Mercury NIckel Zinc 
" ID':> i,:. " , un : ' . (maiko)'·: (malkg (ma/kg) ,(mgJko') (melkel (mg/kg) 

".' ,t..ANt..U'rL.' N/A" , . '19.3 .... 30.1 23.3 0.1 '6.2 50.a 
.' I, SAL.'· i' , 'N/A 210 ''';,' 2600 400 2.3 '60.0 23000 
, 0253-96-0048 0-0.33 23.5 . " 267 38.6 0.27 :27 218 
0253-96·0051 0"0.67 ' , '13,2'/ 46,2 19,5 NO NO 81.4 

,f '.' I" 0253 .. 95-0064 ' 0'·-0.33' ,10.9',"", 46.2 29.7 NO NO 159 

. Radlonuclldeo 
, . ",' ':,": 

'j.l 

, ." .. " ,PRS·S3.012(ej,'waS not-sampled forradlonuclidoG. 
, ' I'" " .;,. I 

. . . 5:~ 2'0'. 6':':":' ': >EV~luati~~ Of: orgOnl~' Constituents 
• > \ .', ,I \ 1,': • ~ " •• ' " \ ) , '." •• 

. ; 'A{pha~hi~rdan~.: aroclor-1248·(aroclo·r.1'254 and aroclor'1260' ware dotected abOve their ECL (Tabla' 
", ,. .' 5,20~3)ancJ.Wero:·can1od forward to,tM SAL:: comparison. r-Igure 5.20-1 presonts the spatial dlstcibutlon of 

PCBs:at'PRS;,53~C12(e) thataro dotoc:todabov8 thB EQL. 
\'J~'~r ','. ",~~::.'" "(', ',~ :. . • ',! .. '. ' 

, ' : BScaUS8 otpoaslbl; draInage from the pari<lng Jot, TPH was detected In thraa soil samples (Tabla 5.20.3). 
, , However;:.VOC(and'SVOC'snalyses:ofthe, 11011 reBultod In no detected concentrations of any Individual 

orgsnlccompounds;'·Tharoforo •. TPHIB not consldored a COPC and will not be ovaluated turthr.tr. 
:', ,: 'j '; .1,: ' J ,: ~". ' • 

. ",.,..,: :', .' ~ ... ' '. ,!ABLE !S,zp .. a 
PRS . 53-,O,12(1);"SOIL': CONCENTRATIONS FOR ORGANIC DETECTED ANAI.YiES 

• ,'1 I< <, • "1'· .• , . , • '. ',i .. ', " .. , " ,'! " ." 
sample,' Depth" .: .. Alpha.,,:, ··Aroclor· Aroclor· Aroclor .. PCBS TPH 
.,.,ID·':: ',,; ""'CftF': 'Chlordana ".1240 . 1254 126D {totBlh (mg/kg) ; I. • 

, ' . " ;:;' .. :" .":',' I' .{ma/kar· :'(;na/kal (mglkg) (mg/ko) (mg/kg 
SAL.··: .' t'. ',..JlA .. ",., ·0.34"" - J ,1" 7.1 1 • 1 No SAl. 

'" ECL.'·)·, . N/A" 0.002 ,-,':'0.04 0,044 0.038 N/A NJA 
'0253"96 .. :\ 0"Oi33' .'. o,ooa " .~~;o 76 0,301 NO , .11'· 2000 "" . 

'0048:';::1 '\ " (I" i • ~ ;';': ',' .. , 
" 

'·i 

,.0253·95,,1. :0'- 0.67 , NO, ' 0.06 NO 0.332 0.39·" 2090 
; ,0051:'::" 1; "t~' • 1'':'', ~. 

,., ! . 
" , ' 

, 0253 .. 95 .. ~ 0 .. ,0.33" i,,' , ND:·. 0.047 NO 0.336 0.38" 1150 
, 0054·':':, 

~, ' " .' ,. jJ>, 

N1M" NoI~plbable,;; .... Nil:: Nol DtI8CIrJd ,":, SAL I. Icrml)(rJd mo" (IDIDI PCB.) 
"t, VakJn lorlOwllJ'CldCl/l (1.1l •• 1Jw lum DI B/'OCIat>'248j 1Wd0f'l>12G4, and mor.,2GO) 

, ~ , '" ' 
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JQOO21.FlFI . : ' , 
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ChapterS Specilic RlJ9ult!1, Conclus/oM and Rocommf1ndatJan~ 

Human Health Assessmant 

Scteenlng Assessment 

Although no one Individual aroclcr e)(ceedad tho SALI tho lolal cOl1canlratlon 01 pces (sum 01 atoolar-
1248. aroolor·1254, and aroclor-1260) e)(ceaded tho SAL for total POBs (; mglkg)In one sample (Tabla 
5.20·~)1 Thereforo. PCBs (tolal) nro retalnod nil £l cope ond are cnrrled forward 10 Ihl) tlsl< l1S90Ssmont. 

An MCe lor the Moneorelnogens abovo bnckground (copper. leadl morcury. nickel. and %Ino) rasultad In u 
sum at mwclntlm nol'mnlltod cOliconlratlons of 0,24, which 19 lass than tho decision valua 01 1.0 (Tllbla 
5.20-4). These l.1nalytos wore eliminated as OOPOs. 

An MOe for oarcinogeniceHect9 lrom (alpha-chlordane and ohromlum) rasulted 111 a sum of t1lwdmum 
normnll%ud conoentratlons oj 0.136, which Is la99 thun tho targot value of i ,0 (Table 5.20-5). TheDa 
analytes Were eliminated as COP Os. 

IABLe 5.20-4 
MULilpLl: CHEMICAL eVALUA't"ON FOR 

NONCARCINOGSN CHSMICALS A'f !'FiS 63.012(0) 

Chemical MaXimum Normallzad 
COhoontrat/on9 

Copper 0.10 
Lead 0.10 

MercUry 0.01 
Nickel 0.02 
llno 0,01 

TOTAL 0,24 

TABU: ,5.2Q"a 
MUL. TIPL.E CHEMICAl. eVAL.UA'rION f=OA 

CARCINOGENS AT PRS 53-012(e) 

Chamloal MaximUm Normalized 
COl'1ool'1trntlons 

Alpha-Chlordane 0.024 
Chromium 0,112 

TOTAL 0.136 

Risk Assessment 

h Is current Laboratory polley that au 11 DO, and spooltlcally the TA-53 oomplex, will ramaln ul1der 
continued Laboratory land use. Because 01 the conUnued Laboratory land Use and the nature 01 the site. 
Which makes H highly unlikely Ihat IntnJslve wort< would ba conducted, tho potential rlsk tor total pcas Is 
calculated based on a nonlntnJslva Industrial exposur~ sconarlo. Under this axposuro scanarlo, tho 
receptors 01 concern are workers that may be onslte for no more than B hours per day, 250 days per year, 
lor 25 years. The potential exposure pathways Include Inhalallon at dust and Inoldontallngestlon 01 soli. 

The lifetime average dally doses and the average dally doses tor cancer and noncanoer dOBOEl, 
respectively. are Clulculated for exposure through the oral route (Ingostlon) and through Inhalation, EPA'o 
standard datsuH parameters were used to calculate the dally doses. 
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I Chl1ptr>rtf'i;' Spflclflc Rosults. Conclusions and RO()(Jmmondntlons 

" 

~ la, contloFVntlvoly, B'llumed, that honlth. oHocta rosultlng lrom o)(posuro to a pllnlculnr Ilroclor oro 
roprellontl1t1vltOf hoalth af1dctl~ 'thllt may 130 producod by othor Droclol"O, For tot 111 PCBs, cBrclnogonle 
dOlloa.·woro r calculatod' to 'bo 0.99 )C ,1 O~ mglkg for Inhalallon and 1,95 x 10" mg/kg for IngoBllon, 
NonollrolnogtJnlo do~a~ Wdro' onlculatlJd to bo f,91S )( 10· mglkg for Inhlliollon and 5.43 x '0" mQl1<g lor 
IngolJtJon;:.Oarclnogenlcand'noncamlnoganlc dOdoa woro ullod to calculate a IItotlmlt canCGr risk 01 t ,GIS )( 
10", mwkg"ando hwrd Indd~ of 0,00 for tolBI 1'0130. rODpoctlvoly, 1110 calcul1110d potential r~ Is woll 
wlthll1lM ePA~lIlabll"h"daeceplltblo CRncet' Milk rango 0110" 10 1004

, Tho calculBtod polontlal rlsl< and 
, t1aznrd'valUolI'are more tht1t1 OM' Ordor of mognltudo bolow Iho doclalon yruuolJ of 10" concor risk o"d 
, , hQ1.o~'lndoxot1.', ihorotoro .. no furthor work la nucOlIlHlry 10 limit "xpoBuro 10 I'CI3I1 ot Ihlt !'RS. 

. , ." 

Ap~l)l'Id\)C'C.proaanIB n dotBllod dlDcuBDlon 01 tho compononla ot tho /151< ORSlJlJtJmonl tor 10101 I'CBo 
oonductod,,': m:,. thl8' PAS •. ,(1,0" axpoDuro DDI)DBDmonl. toxicity chornC1erizoUon. and rlBkJdo/Jo 
oharootarl%atlol1)'AD woll nil tho oquaHomnmd calculotlon" uoud to dorlvo the polontiBI risk vllluOB, 

" ;', ;.' -', ,:' '. ,- . 

tS,20~O,1 . I:Clologlcal ' AIGGsstnot\t . 

Tho ganoral'IIlNdBcapd condition around, thlll P~S In modorntoly doyoiopod and dloturbod and tho 
. polol1l/ol lor recoplora to comd In conttlctwlth 001'00 ot tho 01111 hi high (Tablo 2,4.1). Thorliloro, thlo PRS 
wlHbellncludlJd:ln the-ecologlcBI riok ODIIOiliment thllt will boconduClod whon on opproach has baon 

. ll~pro\iEld by alald and f9dlmal ragulalol1,':rho complolod Geological rill< QDDOaamonl wNI bo /Jubmlltod to 
, I:PA,', ''rl1ma'rJnod'"nd ondangerod'lIpoclao'oncVor lIonall/vo habitoll/Illod In Ohoplor 2,0 wlJl bB ovaluBIBd 
, Intheacologlca!rh,k 1l1S1I1iJ1I1Jment., : 

;' . ,. . 
"-, 

I - . . 

, tJ.:2 D 1 9"" ,extont ot Contamination 

, The caloullrtod flOtentlal'HlJk and healtl,hlWrd nro moro thnn ona ordor ot mllgnltudIJ bolow COl'O lorgot 
, Vl1lUSD (1,0:; th8up~r bound ofonncor rink of 1 O"ot and a I1twud Indox 011 woro rotllinod, thoroloro, 'his 
Motion II no[oppUcoblo. " , ' 

" ,I 

IS ,:Z 0,10:' Conalurllons and Rocommondatlonll 
" "" 

" FIRS G3.'012(o):hl1lrboonc:hefl1ctorlzod, and no ~ORA copes B1'O rolBlnod booad on tho sllmplo rosulls 
and i,! Bcroonlng';, 81180B81'110"t, '" TPH' dnl1IYllCJII IIhowod posltlvo ovldonOB ot compoundG howovor, 
presumabIY,:'hlghly weetherod and not Idontlllod by SWo04G vee and svec molhodlJ bOCDUGO no 
o~9clllooomj)Oundll wsro'ldol1t1l1od. Thls'II111! Is rBgulutod lI!I M lICilvo outfoll undC!r tho NI'CES parmI! 
and,W/Y;noir: ba,:added' 10, tho HSWA modulo 01 tho I.oboralory'li RCRA oporotlnu pormlt and ID 
rocommonded:for'NFA" 

" -,' )." 

Allonlltytlc:nl, dille ftom thaoutfaU wiDbo tmnomlttod to ESH·18, the I.nboratory Wo\or Quality Group for 
re\llewfor N~C[!S ponnl! notlflcntlon,roqulro!nonto. 

, , , ~ 



6.0 REFERENCES 

AEC (US Atomlo Enorgy Commission), August 6, 1951. EngIneerIng Drawing ENG.c 15104/ Re\lj 0/ 
prepared by Black and Voatch. US ASC, ER 10 Number 26·66, I.os Alamos, New Mexico. (AEC 1951, 
22·0022) 

ANSI (American National Standards Institute), September 1995. UDrBtt American NatlonnlStandard for 
Performance Criteria lor Radlobloassay," ANSI N 13.30, New York, New York. (ANSI 19S9) 

Ahlquist, A. J., July 9,: 19B5. Structure Removal, Los Alamos National Laboratory memorandum, SR 10 
Numbor 04470, Los Alamos, New Me)(lco. (AhlqUist 19a5, 22·0026) 

Army Corps of Engineers, January 1987. flCOrpS ot Engineers WatlBnds OeUneallon Manual," final report, 
Tachnlcal Report V.a7·1, Wetlands Research Program, Waterways experiment Slatlon, P. O. 60x 
631', Vicksburg, MississippI. (Army Corps of Engineers 19871 0871) 

Bradbury, N.E .. Soptember ii, 1947. Genoral Background Data Ooncernlng the Loo Alamos Solentlflc 
Laboratory. Los Alamos Selentltle Laboratory memorandum, LAS·A·5, ER 10 Number 07006, Los 
Alamos. New Mexico. (Bradbury 1941, 22·0027) 

Courtwrlght,'W. C'I September 28.1962. Inspection for Possible explosIves Oontamlnatlon of iA·20, 
Sandia Oanyon Site, and TA·27, Gamma Site, Los Alamos Sclentillc Laboratory mamomndum, ER 10 
Number 05971 , Los Alamos, Now Mex/co. (CourtwrIght 1952, 22·0031) 

Doe (US Department of energy), March 7, 1979. IIColT1pllanca wkh Floodplallll Wetlands Envlronmentsl 
Review RequlrementstFlnal Rule, 10 C\=A Part 1022, Vol, 44, No. 46, p.12594. (DOE 1979, 0633) 

DOE (US Department 01 Energy), November 9, 1908. "General Envlronmontal Protection Program," 
DOe Order S400,i , Washlngtonl DC. (DOE 19B61 0076) 

DOE (US Department 01 anergy), Novembar 1987. Environmental Survey Preliminary l1eport forths Los 
Alamos National Laboratory, Draft Preliminary, Us DOE, AssIstant Secrelaty for EnvIronment, Safety, 
and Hea~hl EA 10 Number 08609, Washington, DC. (DOe 19B1, 22-0113} 

Doe (US Depar1ment of energy), OctOber 1967, "Phase I: Insttlilation AS!lesement. Los Alamos National 
Laboratory," Volumes 1 and 2, (draft), Comprehensive Environmental AssDsllment and Raeponso 
Program, Albuquerquo Operations OHloe, AlbUquerque. Now MeXico, (DOE 19B7, 0264 

Drake; R. WI' and W. C. Courtwright, July 7, 19G6, Annual Inspecllon 01 TA·20 and 'rA·27 for Loone 
explosives, Los Alamos ScIentific: Laboratory mamornndum l SR 10 Number 059851 Los Alamos, New 
MeXico. (Drake and Courtwright 1966,22-00(9) 

Environmental Protection Group, July 1994, nenvlrcnmental Surveillance at Los Alamos OUl'lng 1992," 
Los Alamos Notional L.nborntoty Report LA.12164·I:NV, Los Alamos, New Mo}(lco. (I!nvlrOhh1Bhtal 
Protection Group 1994, 1179) 

Environmental Protection Group, June 1092, wRORA Part 13 Permit Appilaatlon, SUriaco Impoundments, 
TechnlaalArea 53,11 Volumes 1 and 2, Ravlalon 1.0, Los Alamos Natlons.1 Laboratory, Los Alamos, 
New Mo}(lco (Environmental Protection Grollp 1992, 1D15) 

au ! 100 RFI Repell 
J95621.RFI 

,tl 

" \, 
", ., 
'. , 
F· 
I 

T .. 
'( 
! 

I 
.\, 
., 
" 

II 

,ii 
I,) 

',' I,;' 

:1 
II 
i 
'I' 
1 

.. 
f: 
I.; 
j; 
)1 

I , 
" 

" l' 
!', 
I. , 
',', ' 

n: 





Chapter 8 References 
! 

LANL (Los Alamos National Laboratory), June 14, 199:3, NPhasa Report 1A, TA·21 Opurablo Ut1lt !=leliA 
Facility Investigation," Los Alamos NaUt:)Oal Laboratory Report LA·UR·9S·2028, Los Alamos, Nllw 
Mexico. (LAN~ 1993, 1076) 

LANL (Los AlslTDs National Laboratory). June 19, ieee, Polaroid Photo No, 16, Satellite H~atdous 
Storage Rack South of MPF·2, Los Alamos Nallonal Laboratory, ER 10 Number 20516, Loe Ahtmos. 
New MexIco. (LANL 1989, 22·0048) 

LANL (Los Alaroo!l National Laboratory), June 1991. 'tos Alamos NatIonal Laboratory QualHy progmm 
Plan for enylronmental Rsstorallon ActlVltles,li Rov. 0, LOB Alamos Nallonal Lnboratory ROl'ort LA-UR· 
91-1644, Los Alamos, Now Moxlco. (LANL 1991, 0840) 

LANL (Los AlalTDs Natlonall.aboratory), Juno 19£11. "Los Alamos Nallonal Laboratory QUAlity program 
Plan for Enylronmenlal Resloratlon Actlvilles,.' Rov. 0, Los Alamos National Laboratory Roport LA·UR-
91-1844, Los Alamos, New Mexico, (LAN!. 1991, 0840) 

LANL (Los Alamos National Laboratory), June 20, 1SeS, polaroid F'holo No, 78, Barrels Containing Usod 
E.lhenol, Vacuum Pump 011 and Freon: South 01 MF'F'25, Los Alamos National Laboratory, ER 10 
Number 2-578, Los Alamos, New Mexico. (LANL i089, 22·0049) 

LANL. (Los Alamos National Laboratory), May 1994. "RPI Work Plan ler Operable Unit i i 00/' Los Alamos 
Natlonat L.aboratory Report LA·UR·94·1097, Los Alamos, New Mexico, (LANI.1994, 1157) 

LANL. (L.os Alamos National Laboratory), undated. ENG·; Structuro Historical Book: TA·20, Lon Alamos 
National Laboratory. ER 10 NUmber 29404, Los Alamos, New Mexico. (LANL undated 22.0051) 

LANt. (Los Alamos Notional Laboratory). IILos Alamos National Laboratory environmental Rostora~lon 
program Standard Operating procedures," Los Alamos National L.aboratory Report, Los Alamos, New 
Mexico. (LANL, Oa75) 

LANIJSNL (Los Alamos National Laboratory and Sandia Nallonall.aboratorles), January 2, 1996. IIAlsk· 
8ased CorrectIve Action F'rocess," A. M. Dorrlas (Ed." Los Alamos Natlonall.aboratory Report LA-UR· 
96-11 i, Los Alamos, New Mexico. (LANIJSNL 1996, 12n) 

LASL (Los Alamos Sclentille Laboratory), April 2, 1971. Engineering Drawing ENG.Q 501 G5, Rey. 1, Los 
Alamos ScIentific Laboratory, eR /D Number 23260, Los Alamos, New MexIco. (LASL 1971, 22· 
0064) 

LASL (l.os Alamos Selentille Laboratory), February 19,1951. Engineering Drawing eNG·C 1777, Rev, 1 
prepared by W. C. Krueger Architect, Los Alamos Selentille Laboratory, ER ID Number 24344, Los 
Alamos, New Mexico. (LASL 1951, :12-0055) 

LASL (Los Alamos Scientific Laboratory), February 19,1951. Engineering Drawing ENG·C 1788, Rev. 1 
prepared by W. C. Krueger Archnect, LOB Alamos Sclantltlc Laboratory, ER 10 Number 24354, Los 
Alamos, New Mexico, (LASL 1951,22·0058) 

LASL (Los Alamos SclentUlc Laboratory), February 19, Hi51. engineering Drawing ENG.Q 1181, Rev. 1 
prepared by W, C, Krueger Architect, Los Alamos Scientific Laboratory, eR 10 Number 24348, Los 
Alamos. New Mexico. (L.ASL 1951, 22-0052) 

LASL (Los Alamos Selentlfle Laboratory), February 19, 1951. Englneorlng Drawing ENG·C 11B2, Rev, 1 
prepared by W. C. Krueger Arehltecl, Los Alamos Scientific Laboratory, ER 10 Number 24349 , Loa 
Alamos, New Mexico. (LASL 1951, 22-0053) 

OU 1 too RFI Report 
J95627,RFI 

'1" 
Ii ' 
If 
j' 

" " 

0', 

" , 
t, 

( 

jl , 
I 

h 
I' 
'd , 

• l;t 
, , 
I" 

'\'" 
i' 

Ii 

~,: 
~i ' 
I:' 

; '! 
'0, 

J' 
ft.l

} 



.~ .} I ,l 

i:'.: 

" , 

,. 
J' 

R8f8renCtJs 

LAS~ (~odAlamOd:Sclsntlflc ~"oratotyhFobI'UBry 19,1951. EnglnlJlJrlng Crawlng E.NG-C 17BO, l!\ov.1 
"re"ar9d~by W; C, Kruogor ArchltGCt; 1.01 Alamall Se/anUtlo L.aborl.lfo/y, EA 10 Numbttr 24~"'8, Los 
Alamos) Now Mo)(lco, (I.AS~1951; 22-0054) 

L.As~'(~oa'~IDmoD 8010ntlflo l.J3~oralorY),IfObruBry 19, 1951. EnglnolJrlng Crowing ENG.c 1778, Rov. 1 
prepared; by W. C" Kruegdr Archltoot, 1.01) Alamoo SclanUfla L.oboratory, t:R 10 Numbor 24345, Los 
AllImoD" Now. Moxlco, (!.AS 1.1 OS 1;' 22·0050) , , 

LASI. (LO'~ AI~inol 9010n1Klo Laboratory);' FobNary 19, 1951, I:nglnoerlng Orawlng t:NG.c 1189. Rev. 1 
, prGparad by, W;:O, KltlagGr Arohltock LaD AlamoB Sclontllio L.llborotory, ER 10 Number 24355, Los 
Alamos, New Me)(lco •. (LA6L19151, 22-0059) 

"; ! • 

I.lttlojohn,'G,:J" Novomber 26,1946; Monitoring of Sandia Equipment, Los Alamos SclentHlc Laboratory 
memora'ndum ERIO Numbor5991, 1.011 Alsmon, Now MB)(lco. (1.lttleJohn 1946, 22-0066) 

l..ongmlre;;,Pi ~A;; D. e.·[3roxlon,snd S, l.. RonBsu (EdG.), Octobor 1995. H Natural Background 
, C3oochemIBtry'llnd Statistical Analysis of Selocted Soil Profiles, Sodlmonts, and BS.nddllor TuH, Los 
Alamos;,:Naw: Ms)(lco,' loB Alamos· Na~onal Labor:ltory Roport LA-UR·9G·348e, LOB AlllmoB, New 
Maxlco,,'(Longmlra 01 01. 1096, 1266)' 

1..0ngml~B, P;,S:Roneau;P; WDtt,:t:;. MCPaddon, ..I. Gardner. C. Duffy, and R, Rytl, January H'les. "Naruml 
. Saekgl'Cund' Goochemlstry,' GeomorphologYi and Pedogenesis of Selected Soil Profiles Ilnd 

'Bandallor:Tuff, Los Alamosi New Mexico," (draft) L.OG Alamos National L.aboratory Roport LA -12913-
MS,\~~8'AI~moRi Now MCJ)(lco,' (Longmlro st al. 1995, 1142) 

" 

Me!.:.ln, S~G"'i:1992: ,~Oetonnlnatlr.)M of 100.·Year Floodplain Elevations at 1.0B AlamoB NBtlonall..a.boratory." 
I.os A~anioIlNt1t1onal Laboratory'fioport 1.A·1219S·MS, I.os Alamos, Now Mexico. (McLin 1992,0825) 

, I ':!' I." ~ , 

Montoya,'J;~a.; July 2,1995. Structure Removal, 1.09 Alamos Sclenmlc Laboratory memorandum, ER 10 
Number 00804;' Lou Alamod, New Maxlco. (LASI. 1£185, 22-0067) 

I ,'t, ',' , 

. :1. , , : '! > , 

National ~atk Service;, Seplember·,1E~. 1983. "Archaology and Historic Preservation: Secretary 01 tho 
" Imerlor'B'StandardS and GuldelinoR/'Notice. Eademl Boojs10r. Vol. 48, No. 190, p.44716. (National 

Park SerVice: 1983;',0632) . ' 
'I .. ', '. ~ , , 

" '1':1 ,'.' • ,., 

.New Moxlco:GamB andFldh Oopartmentj1978. "Now Mexico Wlldllta Consarvatlon Act:' NMSA Ohapter 
, 17iArtIc:lo,2i'! Soctlons,.37 lit, seq.,. New' Mexico Game and Fish Department, Santa Fe. New Mexico. 

(NMGamo'QndFIBhOo~3rtment1,978). ' 
~. : ' ~, 

Nyhan, 'J~.W;{and I.. J.~ Lano.:r~ay 1985,'''Eroolon Control Technology: A User's Guide to the Usa of Iho 
Univel1al!Soll',l.oBB ECluatlon,'m Waste' Sunol Facllnles,1I I.os Alamos Notional Laboratory Manual No, 
1.A-10262-M, tos,AlomoG,'Now Mexico; (Nyhon and Lane 198e, 0159) 

, "', . 
, .;i *. . " ',',' " '. I'" 

. Nyhon"Ji W:H~';' W. Hacker; T. E. Calhoun. and O. 1., Young, Juno 1978. "Soli Survey of I.os Alamos 
.. CountY;:,NBW. Maxlcot·l.os: Alamos Sclontlflc l.aboratory liaport LA-enS-MS, L.os Alamos. New 

. MBXlco~"I(Nyhan'Bt 01;1978,0161),' 
'I '""", 

, PCT,' (projoc:t:conBh~t/l'ney T~flm).: uProjoct ConBI$toncy Team, (I'CT) Policy MBn'lO Notebook." 
(Controlled); . Envll'Cnmenlal Restoration ProJoct, I.os A1amon National l.aboratory, 1.05 Alamos, New 

. Mexlco~': (PCT, 1210) . . . 

, OU"100 Rift RlJt)Ort' 
JPUGa7.AFI " . ' . 

Match 19,1996 



ChapterB Referoncos 

Purtymun. W. 0" In preparBtlon. Records of Observation Walls, ract Hales, iest Walls. Supply Wal/s, 
Springs. and Surfaoe Water Statiol1s at LOD Alamos wHh Aelorance to Geology and Hydrology. LOB 
Alamos National Laboratory. Los Alamos, New Maxlco. (puttymun,ln praparatlol1, 22-0005) 

Purtymun, W. 0/1 January 1904. "Hydrologic Characteristics or the Main Aquilar In tho Los Alamos Area: 
Development of Ground Water Supplies'" Los Alamos Notional Laboratory Report LA-9D57-MS, Los 
Alamos. New Mexico. (Purtymun 1984,0196) 

Purtymun, W. D •• R. J. Peters, T. e. Buhl, M. Nt Moos. Elnd P. Ht arown, November HlB7, "l3ackground 
Concentrations of Aadlonuolldes In Solis and River Sediments In Northern New Mexico, 1974-1986," 
Los Alamos National Laboratory Fleport LA·11134-MS, Los Alatnos, New Maxlco. ~Purtymun 01 al. 
1981, 0211) 

Reider, Fl'1 October 2. 1962. Explosive Contamlnolion, TA·20, SOlldln Canyon Slta nnd TA-27, Ganma 
Site, Los Alamos Solenlltlo Laboratory momorandum, eR 10 Number 05972, Los Alamos. Now 
Mexico. (Reider 1962. 22-0060) 

Santa Fe Engineering. Ltd". 1993. Waste Wnter Stream CharacteriZation for iA·53-? O. 15, 16, 2S, 29, 
30.34.35, 36,31.368.369,370.311.312. 314, 382.384.534.535, 540, 541 t S13, 574. 622,825, 
634, a79, 686, 126, 734. 735. 736,716, ,/7, 780, 761. 782, 7133, 023 1 826, S80, 1031 1 1039. 
1043. 1120, 1121. and 1138 at Los Alamos Nailonal Laboratory, I:lwlronmet1lai Study. 
Characterb:allon Report #33. Santo Fe Engineering, SA 10 Number 31759. Santa FB. New Maxlco. 
(Santa Fe Engineering 199:J, 22-0010) 

Scholl. J. L •• April 1989. "Los AlalTKls Site Cheractorb:ation Program spoclal Projects Report," (dralt), 
prepared for Los Alamos National Laboratory by NUS, New Mexico. (Soholl19S9, 048S) 

Stoker, Ai K., S. G. McLln, W. O. Purtymun, M. N. Mao91 and G.G. Hammock 1992. ''Water Supply at Los 
Alamos Ourlng 1989,11 Los Alamos Natlonal LnbofalolY Report LA·12276·PR. LOll Alamos. New 
Mexico. (Slokel al a!. 19£12, 0626). 

The White House, May 24, 1911, "Protecllon of Wellands," Exocutlve Order 11990, In SnvitontJl001 
Begortee, Tile Bureau of National Attalrs, Incil Washington, DC. (The White House 19711 08(6) 

The White HOU!le, May 24, 1971. wFloodplaln Managometlt,iI executive Order 1'\ge8, 111 enylrgnrngl1t 
Bepotter, The Bureau 01 Nallonal Affairs, Ino., Washington, OC. (Tl1e White HOUSe 1977. Oe34) 

US Senate (Senate Committee on Environment and FlubllQ Wotks), 1983. liThe endangered Spocle!) Aot 
a9 Amended by public Law 91·304 (The endangered Spocla9 Act Amondments of 1982). u 
Washlngton.OC. (US Sonate 1963) 

USC (United Sla/as Code)/ 1992. MNallonal Hlstorlo Pruservotlol'l Act (as amended)," Volume 1 EI. 
Conservation, Subohapter II. National Hlstorlo Preservation, Sootlon 470 at seq .. Wallhlngton, bO. 
(USC 1992) 

Wastonl R. F., November 1986. SUMaoe Geophysloal Invenllgntlon Utilizing Magnelotnetry at Sandia 
Canyon Sites 1·4. TA·20: Palarito Canyon. TA-18: Dnd Aroa N, TA·15. Los Alamos National 
Laboratory, ER 10 NUmber 1170, Los Alamos) New Mexloo. (Weslon 1986, 22-009) 

au i 100 RFI Report 
J95fJ27,RFI 

.! 
" 'I; 
,,. 

i,': 

" I', 
" ' 

I!', 
\: , 

Ii: ,,' 

1\' , 

i' , 
r, 

r 
, , 

~; , 
~! : 
/. 

" 

" ' 
" , , 

} 
, , 
Ii I: 

l . ' 
i 

, I 

1 '. " 

~
' ' 

I" ," 
" ' 

i, 
I!, 

t " 

'.' I:; , 

~ r: . ' 
l~t 



APPENDIX A 

ANALVTICAL DATA 
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APPENCIX A 

ANALVTICAL CATA 

All analytical data al'a available on FIMAD, H FIMAO Is not accooslblo. data wUl be provldad upon 
request. A hard copy of the data Is avaUable Irom tho E:R Racords precessing J=oclilly, 
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APPENDIX B 

DATA QUALITY EVAL.UT10N TABL.ES 

Thera were no QA problems associated wIth PRS 12-001. Thus. no CA tables ara being Included 
for TA.72. Table B-1 provides CA for PRSs In TA·20. Table 8-2 provides QA lor PRSsln TA-53. 
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-~~'~~'~~~7~~~~:~:~~~~~~~~~~'~:~~-'~: 
~-- - --ilIheLCSiSJessIhiiiiEPA-estalllsbe::IImils-12O% :-aneor23 .. ~is;:;..;: . 

: ~~~~~~~!t~~~t~iffl"· 
445 I The ~R.~~ Perce_I_ •. ~~ (R~Il) bStweeit~~ris-i't.~,,* 0220-~~6 

(35 rfu,tcg) ard is fieklWpicale~ Sar;llre ~O-~ (S.41T91qJ) is ~ TheCakulaled RPO ~ 2fnc 
coricentraOOns in 5an1lfe ~9?-02S6. (2O.9IT9~) and ~ lieU dJpicate. saJlllle' O~95-0257 (31.7 -
iT9 'kg) is 41%" fof these sarTpe resulS. Ihe chrorni..m1 a.xt zinc RPDs hicafe It.e Vtlriabify oIlhe soi ffiabix; 
lhaefore, Ihese re.suts are usaIlIe as irdvibaI - . . . 

f.teiaBy reaJVeIy in Cle LCS is less Ihan EPA esfabished in1is (80-120%). Seven 9f 25 Ji1efaIIY saq)fes are. 
~ as -{".Ihe remaini1g 18 ~"WiY ~ ae cpaified as -w-,. ~ us3biiry isunalfeded beca1s8' 
lie remverv is wtil reasonable finiIs (?70dlO%! so the ailaMe cauU be accutalefy c:p;nJied. 

462 I FcIov.ing UetlDd 0( Slandaitl ~ (JASA) analysis~ conefa'OOn CO£ffitierts for seleriJm in '?'Je ~ and 
a15enic in 3nofher 5alf1lIe an! less Ihan EPA estabfished IirJjfs (<0$95). One 0110 seJenUn sarrpes and one 
of 10 arsenic sar!pes are QJaJified as -.... : Oata are usable becaJse the imaJs1eS can be ~- .. 
Cobal JeCOVe1Y in ,he LCS is gre.ater Ihan the EPA estabished imis (80-120%). One 01 10 cobaJI ~ is 
qua:lJed as -.r. the remanng 9 cobal saTll)fes are lpaJifie4 as 'Ur. The c:obal dala are usable becduse the 
recowty is bicJsed hql. -
The cakulated RPO between I11al\1<lnese concenfralions in ~ 0220-95-176 (176 ffi!J'kg) and its field 
~e. saripJe 0'220-95-177 (12S0-no'kg) is 151%. The ffii!l"9ane5e conceritrations in aD other saJlllIes are 
wihin lhe range9f saJll>le 0220-~-176 (116 ng.ltg). no(lhe dJplica1esa.tlllfe 0226-95-116 (1250 tT9'kg). 
Therefore,lhe marganese data for Siur{lle runber 0220-95·171 is oonsi:feredim outler and is unusabte. 
Manganese Gala for the remaining 8 S3f11lIeS are quafClE!d as -or because lhe malrix spice recovery is less Ihan 

y;J EPA established ~s (75-125%). With (he ~ception of manganese da1a for saf11lle 0220·95*111v.fIich is 
c; urusabler all other manganese dafa are consideJed usable because the percent reoovefJ' in the matrix spike is 
:g wiUin reasonabfe mms :>65<15% and the LCS recove is abfe. so rna nese is ac:turate anti5ed_ 
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319 

360 
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TABLE B-1 
DATA aUAUTY EVALUATION FOR TA-10 SAMPLES 

{Continued} 

COMMENTS 

\'V'l1h the exception of one Sr-90 sarq>le and eight U-.234 and U-2J8 samptes. an detected tadioisotopes of 
polenlial concern in e~ht saJlllJes die less than 3 sl2ndard deviations (30) of the detected vakie and are usable 
as ncndeteds.. All other radicrucfide da2a. are usable as reponed. 
With the exceptiOn 01 16 Ra-22.6. U-2J4 and U-238 samples. an detected radioisotopes of potential cnncem in 
t 6 saflllles are ress than 3 sf.anda.-d deViatilns (,k;} of the detected value and are usable as ncndelects. AD 
other radionudide data are usable as reported.. 
Wdh the excepti:ln Qf nine Ra-226. 22. U-234. and 2J U-238 samples. an deteded lO!iioisotopes of potentia! 
amcem in 23 sanpes are less than 3 standard. deviaOOns (3<;} of Ute deleded value and are usable as 
nandetects. 
The U-235 recoveries in the LCS are 69% and 58,30/ ... which are greater than the confIadUal requitements l +/. 
20%}_ Twerty-tNO U-235 S<Jn'1lfes {eqt associated ~ 20-001 (b)} are qualified as -.r _ The data are usab!e-
because the recoveries are biased ~ .AJI oiherradiolI.tdide data are usable as reported. 
With the excepliln of seven U-238 ~es. all delsded racfioisotopes of potential concern in seven sampfes 
are less than 3 standard deviations l30}of the detected value and a..-e usable: as oondeledS_ AD other 
racfoBlCfide dala 2IC usable as repoded.. 
With lhe exception of nine Cs-13T. one U-235. and 23 U-234 and U-235 samples. all deteded rat:flOisolopes af 
potential concern in 23 sarrpes are less than 3 standard deviati:lns (3ojof the deteded vafue and are usable as 
nondelects_ 
ll1e me!hod blank. conlained U-234 and U-238_ The sampI'e: valles reponed for these radilisalopes for samp!e: 
0220-95-071 is tess than 5liines lIle blank concenlra!iJn. ~ th2t their presence ma-t be rue to 
contamination. Therefore. the lJ-2J4 am U-238 data In samp!e 0220-95-07t are conroered usable as 
oondelects.. All other radiQrucfJde da-tl. are us-able- as reported. 

I 
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TA8U~ 8-1 
DATA CUAUTY ~ALUATION fqR TA.-~O SAIIPLES 

(C~nUnuedl 
~. .,. . 

~O&lIlENTS 
.-

Will me excepIilnof nlne t;:s~'37 .. ooe U-235.. aid 23 u-zI4 and ~~ aI derected'~of 
pofenIiaI concem i123 _saripes-aa Jess!hiin 3 stBidaI.d deviafilns (3alof Ihe d:tededvalle 2nd ~ usatre as 
000derecfS... AI o!henadionlicide data are usatie as~.ed. . '-.- -... . -- -.. - . ; 
Wih She exCq;cOO Q( tWo CS-1J7. cne_,,~ am ~ U-2J4 and U-2J8 ~ 211 de:eded rcdioisDfopes of 

~~ij23,~~Jess~3~_~~.~Ifle~~ard~usatieCiS 
nOroe!eds..--AI tlCfl& ra:fcmdiie dafa are usatie as - ,- .. . .. ... -. 

Wih lfle exCeplion of nine Ra-225 and t.Ml LL23S~. all ci:fecfed ~ c;f poteaiaI an:em n 10 
~ ere leSs Iha:1 r:ne sldlldald dEMaIiKiS PGJoIIhe d?fed'ed valle and are usaUe as~· AI 
oU1a raionucide dara are usaNe as IqJUOlI:U. 

Sr90 ~.IIr.190.(; 111_ ~ 1.l1.U234. ~234_U;z::;50~ ~zr:.U;z:J8. ~Zl.U·~~ ~22ti 



IABlE e*2 
DATA QUALITY EVAl.UATION FOR TA-53 SAMPLES 

SUITE REQUeST COMMENTS 
NUMBER 

loorganics 220 Cobalt was detected iillhe analytical tiarJL The SatJllle values in eight 01 16 saJlllles are greater than live times 
the blank o:mcenlrafiln and are qua!ifled as....-. The results are considered vaJid detects beca~ they 
exceeded tr.e 5X rule 01 blank contaminatim and are therefore considered to be present in the eo\'uonmenlal 
safJ1Jles_ 
TIle RelatiVe Percel11 Oitference.s (RPDs) for lead and manganese WpIicale data are greater than EPA 
~tabIished fimils (il-20%). AI lead data (16 sampes) are quaIifiedas....-. In addl~n. matrix. spate remvel)' for 
manganese is Jess than EPA estabfished limits (15-125%) a.nc: aD manganese data (16 sam;;ies) are quaIijied as 
".r_ ll1e lead data are usable because the h9t RPO Is an indicaOOn of the variabifi:y of me sail mabix. wfiIe the 
manganese data are usable because the recmienes are wiUin reasonable Iifrils (:>50<75%) and "'Ie analytical 

. spike recavery is a Ie. 
Analytical spiltereoovery IorseIeniJmis tesslhan the EPA eslabli5haf rimits (85-115%) and four 01 16 sett'!nium 
~ are qualified as '1.I.r. The selcninn data are usable because the recoveriEs are wi1tin reasonable IImtts 
(>15"<85%) so tM anaIyte would have been detEded if presenL AnaJytical spike recoveries for arseni: and 
thaBiJm are greater than the EPA established Iirnls (85-t 15%) in Ofle sanpe and are qualified as....- and "'lJ.r. 
( • . .... The data are usabfe becal:se the recoveries are biased ~ in both samples. 

Pesticides 1B4- The ~an1iIaIive value foe dieldrin.. endasuJfan D. eOOri'n aJd~e. and gamma-d'Irordane in r. .. -o anaJ)1i:::af 
cofumns diifered by more Ulan the EPA rei:Ommerr:fed value.. Therefore. the detected concentrations of 
garmta-dlIordane and diekfriit in one sampfe. erom aJde~1ie in three sa.tl1Jles. and endosulfan II in four of 
seven saIlll1es are considered 10 be false posilrJes and usable as norldeledS_ 

Polychlorinated One of seven PCB 5alJllfes exceeded the calibration range of the methJd am is qualified as --e:-_ The S3fl1lle 
BIphenyls was diIutM and re-anaJyz:ed The diiJIEd ar.aJysis is used f(lr the quantified result for this Sarill[e.. vrl!h the 

(PCBs) ~ception 01 the undiluIed PCB saJlll{e an other data are considered us-..hle.. 
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TABLE 8-2 
DATA QUAlITY EVALUA:riOHFoR TA-53 !='\MPLES . -. . .,,-t~cmU~~ed) -: 

.. COII"ENT~ 

2.f!Norophe.-.:Il ~3-rnetIlyI plleml t_~.i;irobel'W!ne. 4-~"1erio1" • n-nlmSoopropyfamine. and . 
phericr recoverieS in II'Ie ~Comoi ~ (t.CS) 3Il! less Ulan EP.A~"ahished inits (75-125%).·. The. 
~aXinese ~iri~soa,lp:SareJlu~.lie4~.W,. ~di$t CJe ~beca!JSeBte'~rles are ,. . 
1dhii1~rimitsr:oSO<7S%Jsoue2na¥esWouHhavebeendE!rectedil . -. ':--: . 

SJmJg:arera:::o-.-ayol~t4inoneOI19sanpesisles.slhanEPAeslabishedimis(lS-'37%)and 
c:I data b It.is 3W! ~ are cpa.I'ified as -uT_ Dafa are uSc:He because Ibe oU1er StJrrDgafe recoveries are 

- oW so the .sr.allr-eeS 1IIiOtId have been defeded and iI }.I't~... . 

Uabix spite reaM:ries are outside 01 c::omoI imis in one 0119 sanpes b ace~. 1.4-
diicflIcrobenzene. 2.~ ..... rif.ropherd,. N-~. and 1.2.,4-t&i:hlorobenzene. All 
daI.a b sarflJIe 02SJ-95..n392 are c:paSied as "U..r_ Data are usaNe because the sunogate recoveri!s are 

Ch}-sene in one 0119 sarrpes is deleded aIlOve U1e EsrmaIed ~ IiniI (E0l). flu11iek1N the 
Yett10d Detection liril (MDl.). As a I1!SUl.. chysene in sarrple 0253-95-0385 is oonsi:fered a J'lOfIdefed and is 
usaI:lfe as sucfL 
lh"ee ~ exftied bR idernal SIandad response foI- 1.4-dichbrobenzene-d4_ Therefore.lhe data for 
tron-lICIbenzene. n-butylJenzene. sec-butyllemene. led-bulyilenzene. 2-dlIorDloiuen2. 4-d1lorDIo1uene. 
1.2-dbohlO-3-di1ornpropane. 1.2-dichJorobenzene. 1.3-dcfIIorobenzene. 1.4-Odlbt;bemene. isopropyt 
benzene. p-iscpropytroIJeoe. n-propytJenzer.e. 1.1.2.2-leflachJoroetbane. 1,2.,3-IJi:Noropropane. 1.2.4-
bineti1yI)enzene. and 1.3.5-trimefhyI:renze in Ilvee of sewn saIT{lIes are tpaIified as -W-. Dafa are usable 
because 1he • ~ ~ are suffi:::iiml 10 deled and ~ai1ify lhe latQel <An I 'IJ'UU'I ~. 

One ~ ahbiled bw iriCemal stmI:fard response JOI" dbOOenzene-d5. Therefore,lhe dala for 
llromoIoon. diotobenzeoe. dibromocNoromelhane. 1.2-dlJromoelhane, t.3-dich!ofopropane. ethyllenzene. 
2-bexam~ SfyTene. 1.1.1.2-tetrad1loroelhane. telJachloroelhene. and xyfene in one of seven safl1)les are 
t:p.1iirEd as "lJF. Data are usaIJIe because the responses are su1fcient to deted and rpancify lhe largel 
corrorunds-
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210 

219 

TABLE 8-2 
DATA OUALITY EVALUATION FOR TA-53 SAMPLES 

(Concluded) 

COMMENTS 

The method blank contained methylene chIome. The me1lrttene chlome sampre concentrations are less 
thanlO Limes lhe blank concentration. indicafing lhat as presence in the s~Jes may be due 10 conr.a.mrnation. 
Therefore. the methylene chJori.:fe data in 10 SaIlll[es are considered usable as nondelec1S. 
Two sarrp!es extlliited low internal standard response for 1.4-di::h1orobenzene-d4. Therefore. the data for 
bromobenzene. n-butylbenzene. sec-butylbenzene. lert-butylJenzeoe. 2-chlorotoluene. 4·chlororo[uene. 
1.2-dibromo-3·chloropropane. 1.2-dichlorobenzene. 1.3-dichlolobenzene. 1.4-dichlorobenzene. iSopropyl 
benzene, p-isopropj'Ho1uene. n-propylberuene. 1.1.2..2·lelradlloroelhane, 1.2.3·trichJoropropane. 1.2.4-
lIirnethylhenzene. and 1.3.S-trimethylJenzene in tNo 0110 samples are quaJified as~. Data are usable 
because the responses are suHident to detect and QlIanlifv (he farqel compounds. 
The method blank c::onlained methylene chJome. The methylene chloride sampfe concentrations are less 
than 1 0 limes the blank concentralion. indicating that is pre5ence in the SarJl)les may be rue to contamination. 
Therefore, the melllylene chJoride data in 13 S3!!Jltes are considered usable as nondetedS. 
The Relative Standard Deviations (RSD) for 1.2-dhomo-3-ch1oropropane and 2.2-didlforoprcpane in the iildial 
c.aJibra1ion are greater ttaan EPA established Iirrils (~O%)_ The RSDs for 2-bula."l(lOe. 2.2-did1Joropropane. 2-
nexanone. cud 4-methyI-2-pentanane in the continuing call1rafion are greatec than EPA estabfished limits 
(~5%J_ Therefore. 2-butanone. 2.-dibromo-3-chloropropane. 2.2.·dlchJioropropane. 2·hexanone. and 4-
methyt-2-pentanone in aD samples are quafire:f as -ur. Data usabiJify is unaffected because the data are 
biased~h . 
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APPENDIX C 

RISK ASSESSMENT CALCULATIONS 

1.0 RISK ASSESSMENT 

All calculations supporting the risk assessments for PRS 53·001(a~ and PRS 53·012(e) are 
provided In Section 2.0 of the appendix. 

1 .1 Review 01 COPCs 

PRS 53-001 (0) had detected concentrations of aroclor-1260 In two soli samples that were greater 
than the SAL. for total polychlorinated biphenyls (PCB) (1.0 mglkg), While PRS 63-012(e) had a 
detected concentration of total PCBs In one soH !lampla greater than Its SAL (1,0 mglkg). As a 
resuh, these analytes have been rotalned BS COPOs by the screening assessments conducted al ' 
each 01 the sites. 

1.2 Exposure Assossmont 

PRS 53-001 fa) Is limited In slzo (the waste storage pad Is approxImately 1 a « by (3 tt) and Is loaated 
Immediately north of a parking lot. In addhlon, there Is only approximately aft 01 ground north of 
Ulapad belore ,the ground slopes stenply up to a road which Is approximately 25 tt flNsyand 15 11 
higher than the pad.PRS 53-012(0) Isloeated appro)(lmately 22 tt from the boundary fenoe 
where the ground drops fairly steeply to tho canyon below. In addHlon, there Is only about 2 ft of 
soli balore the underlying tuff Is encountered. Therefore, H Is highly unlikely that either 01 the 
PRSs will ever be developed wIth structures requiring Intrusive wor1< (B.g., the laying of electrical 
conduh or plumbing Installation). In addition, current Laboratory policy Indicates that OU 1100. 
and specHlcally the TA·53 comple)(. wUl remain under continued laboratory land Use, As a rasult, 
only a nonlntrualve Industrial e)(posure acenarlo was considered for tha two sites. 

Under the nonlntruslve Industrial exposure scenario. the receptors ot conoern are workers that 
may be on sIte lor no more than e hours a day, 260 days pDr year, 10r 25 years. The potential 
pathways of e~posure, Linder the nonlntltlslva IndUstrial exposure soel1arlo, Include Inhalation at 
dUst and IncldenlallngesUon 01 so1\. 

Theestlmaled oarclnogenlo occupational average dally dose a lor aroclor·12GO ara calCUlated to 
be 2.05 )( 10" mrJ,l)cp-day and 6.99 x 10'1/ mglkg·day through Inl,alollon, and 5.68 )( 10.7 mgJkg. 
day, and 1.94 )(10' mg/kg·day through Incidental Ingelltlon, The ostlmated noncarcinogenic 
ocoupatlonalaverage dally doses are oalculnted to be 5.73 x 10·a rng/1<g-day and 1,95 )( 1 Ol~ 
mglkg·day through Inhalation, and 1.69 x 10'G mgJl<g-day and 6.43 x 10'1 mg/kg-day through 
Incldontal Ingestlonl 

1 .3 Toxlolty Assessment 

H£ltord Idenlltlcatlgo. PCBs are comprised of appro)(lmntely 209 Individual conge no fa, Atoolor-
1260 Is a poa mIXtUre that contoins 6011/0 chlorine, However, most 01 the nnalytlc.a/ methods 
approved by regulatory agencies are not capable of distinguishing between oongenets, ror tho 
purpose 01 the loxlony assessment, " Is consorvatlvely assumed that heallh effeots reBu~lng frdtn 
exposure to a partlct.Jlar arcclar aro representallve of heaKh aHeats that may be produoed by othor 
aroolors. Theretore, the dIscussion 01 toxicItY assessment will foeus primarily on PCSs B9 tI I,1tDUPI 

1100 RFI Rypori 
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~\:,,/"', .' ,; RocaPto~'·~ay.be potenUally expoB~dto PCBs through Inhalation of dusts and fumeo, Incidental 
~::'J,·"i ' . "'::'~, ,soll,!nge~Uon".Ingslltlon:o'food,·and::derynare)(posurB. Information on PCBs han been gathered 
ri

' "from experlmontsk ctudlas ,wtth. anlrr.ab,)'ian<f epldemlologleal· studies ot humans occupationally 
:i!,/,"";c', , exposed!(-In',; th's'" past.'·;: Irii~addltlol10 health eHocts on humans following consumption of 
:t 'I' '.' " contaminated flah'.havo:alsobaen'lnv8Btlgatad;' 
i~;""::':'., "', .,lh''i.:",:'.';~':·~; ',>';;,""",::.'. ':':>:,;':.1,.,,: . " 
I'''~'' , , . Hapalotaxlohy!hasbBen: demonstrated: In: ralS following acute.c1uratlon oral exposure, although 
i;.';'·:,·~:;I,.,· whefherMhrifrlveri/s·the:most)en.ltlve:organ·'or acute oral exposure is unclear. Other targets, 
i,,;:>,',~,'~",'\~,':""';::':':i":"';""'·"': .. " : ::" .appear,to]ncIUde;tha)kldneys{atomach;' and thyroid, Some Inlormatlon on Intermedlata-dumtlon 
" expos'urfJtthroughilnhalationend'dermaloxpoaure Indlcatll that the liver; kidneys, and skin are the 

'" maln'targetS'of toxlclty;,'IThlfmajorfty of.to)(lclty data for PCBo are available from animals exposed to 
k;: i" :':, , .:" '.'., :, F'Ces:,1n!thB~,dlat::ln:.lrit9rmedlate~uratlon exposures, WIth, thlf liver, skin, and stomach as the 
I .. '," '., toxlcclogloaUnrgetBi'IHowever;:oralilntermedlote- andchronlc-duratlon studlas suggest that the 
I~;{:',':, /::.'. "., '." 'Immune:system,maybo one of:the moct'sonsltlvo targeta for PCBs. 
I,~~\:.,,"," , ','~ld ,'~,rl',~'~':}~\~fl.:,i!·.'.:·i\'i·,i;-_: .. ":"~".::':' '.f",'~:;i~':4.1~ :.~!':'I<.~.. ., . 
eiJ~I':' ,.' " ;, 'Inhuman"j'lepld9mlo'ogl~IBtudla8'of:wol1<era chronlca!l~1 exposod toaroclors through Inhalation 
I::;, . . . , Ilnd:do'rmal;,oxposuro: Indlcatu;thaUhe:llVer; Ilkln, and thyroid may be tho targot organs In humans. 
\'.~', .. ,: : ': ,jncreased'sonJm'levels'ot:I-'CSs hav'o been observed In Individuals consuming contaminated fish, 
i~'!' . . ·StudjeB,~::O(':.humans;::alaO~:·:suggGlJtB·iJ,that·, matemal uxpo5uro to· PCBs loads to, advIJrse 
i~i:;i~::·;:·" . j . developmentnli'eHects'ln'ehlldrGnilncludlng lower birth weight and allGrntlono In nourobahBvloral 
'l" . .' , ' functlon;'~"'" .,' ",':' '." ,. 
~;:::./ ".,'- .. :,;;;"l:;:~::.,:.~i~/:;I'":;;/:,.:::,,. ~' ".' '. 
~lr·, ';~ '" ':.:' "Thsre':/s;Jsutflclentevtdence:'that:commerclal· mlxnuBa of PCBn am carclnogonlc In rats and mlco. 
:bf':' ',.,,: :-.', Rellults!:Of.~occupatlonarlatudIGBdndlcato that occupationally exposod Individuals can have an 
,l,:~::" ,:, ,; ... , '. excGlIs·'ot:canceret'somO: .lte",butf~IIOW'UP· and other epidemiological studios aro needed to 
!bi\; ::'" , verlly'PCB'carclnogonlchy In,humans.:: . 
:~'J~~l;';,;" . ", ~. , 'r, ;li:.',]t~, ::)/~~ .. f!~~' :'1~',·' ~, t", "'~'I' 1: ,~, \.,~' i' . 

,',:;;,; .. , :, " '/,CBasrn!readlly'nbsotbed through alliroutl!s of Gxposuro. Oncoabaortod, PCBs BI'D distributed 
\~!j'.:;' .: '. .' b)phaSlCnllyl'.fll'lSt'tQ·!,ltver.iand~muscle,~than.BUbBequontly translocated to adlposo tissue and skin 
~~.:( , ' . • fo",atoraao~I~\IFocol:.'exorotlonLIIS' the::'maln ,route' of elimination of PCBs In animals lollowlng ornl' 
;.;}. \', . uxpo,.ur8;,~Qrid," although:;therG:::am~,lnllutiiolont data, tho oxcrollon mechanism Is IIxpected to 
~~\~.':' . romaln'tho:aamo:'or aU othorrOl.ltas of·oxpoBuro. 
j~I~::~,:; I,';' ' " , ;:~: ~~ :.~;:' \r{~:~~\\·".·~'l· .,_':;".~,>":~'~~~~' '/'.~,:~ ;y, ')'\"">'~ : I~·I):, \ :; ~ ,: i, ~/,~:;:. , '. 

l~~> \ " . PQIQ-SeDQODISQ" E.valuaUoo;;:,;,:· PCBn;::nro, cllll&lflod I1B a 82 carolnogon' (probable human 
tll;,J," \ " .' ", ",1' . '/,I 1 

;i;ii';' . :. , cQrolno~an);'~thBtJa,,,there:,Ia: luHlclont:;ovldonce of corclnogonlclty In BnmaJa wnh Inadoqualo or 
fi'/: . . ,lack:oflevldonca'ln:humanD,,::PC13s·aroconolderod carolnogenlo through the inhalation and oral 
!t;,-:.:.· .. : . , routeBfotrexpOsura';,Wlth'scarycer'lIlopo, factor 01 7.7 (mgJkg~y).1 for bolh' routos of oxposure. 
i:~\:i':" .Thore;sre:t:tOiroforonco:doe8D,.(Rfl)rtort~ononcarclnogonlc oHocta of mlxod PCBs. Tho AIDs for 
~.:;.';; I" I,' ;·both,routol'of.o;(poliuroforaroclor .. 1018:Bnd oroclor·12G4 oro 7.0 x 100& mglkg-day and 2.0 x 10·D 

\i~:'::"" .', mglkg-daYi.,;;rB,lJpectlvlJlyrii>Aro,clor.1280. most ctotJ61y corresponds In physical and chemical 
;J;if "', . chl1raetar18tlclnO\Droclor~12ts4;(Thorofol'ft;, tho noncarclnogonlc AID· for lIroclor·1254 (2,0 x 10'11 
,,\;;;~),' , . rngl\(Q.uQY,for,both'routOD 01 O;(J)08ur8)','Whlch Is the moall1oollh-consorvollvo valuo, Win be usod 
:~/:;;., . , aln1 ,ISU,~~\I".~fP, for B!0olo,r-126,O l1~d.t0rtotBI peso. 
'~:~\·,;.:,I' ":.',: :;, 'll:~'·'h!).~.:!:;, "',",", :., ',J',' "l':'~ .; , 

1,1, . l' ~ 4 .... Alek::and\:I.DOllo:'ChQract.rlzation ' 
ill,:! 1" • j • .' • ',>' .' • . . " , ~':' 
"' . . • I I' ';. '. ' "I, t3'. ' ?~ I, . , .: 'I j , i ' , 

:i,;":' .: ~Qr~j 2'D{;j'hrH.Dtl'rlatsd,oarclrlOgonlc occupational avoragrl dany doso of 2.05 )( 10" mglkg 
::.):.", .. ',.;:' '. ·tlroclor-.12BO thrcugh'lnhalBtloniBnd'l.MJO )l10" mglkg aroclor·12BO through Incidental jngost/on 

r • ·oorre.,ponda)OtlipotBrrtllll'cllncfJrrtalroF4;S3 x 10", Appro1.lmatGly 96% of tho !)Otl)ntlal canCQr 
, :,' t1bk'olJn;bG:/iitributed,to'oxpoDure through Inofddntallngoatlon, 

• :j'~'J, :'):'~')I(tli."'~1 . ':j!i .~.: II; ~ j' t" "':,; 

, ; .. ,Thr} astlmuted nancarcinogenlol,occuptlllonol ovorago dally dODS 01 S,73 x 10" mg/kg oracie"," 
. ~ 1200.' through)nhoJation', ttnd.:1;59 )( ··10" mglkg nroclor·12GO through IncldGntal Ingoallon 

t 1 ~, ,~! ~ , 

1100,RFI ~1l1'O~ 



corresponds to El potential ha%ard Indl:!x of 0,06, Approxlmc.d~ly 970/0 of tho potantlal htltord may 
be attributed to exposure through Incldentallngesllon, 

!glnl PCBs, The estimated carclnogenlo occupational average dally dose of 6.99 x 1 O·g rng/k~ 
PCBs through Inhalatlort and 1.94 x 10.1 mglkg PC8s through Incldentallngostion corresponds to 
a potentinl cancer risk 01 1,55 x 10", Approximately 970/0 01 the potet1tlal cancer risk may be 
attributed to exposure through Incidental Ingestion, 

The estimated noncarolnogenlo occupational average dally dose of 1,95 x 10" mg/kg PCBs 
through Inhalation and 5,43 x 10'1 mg/kg PC8s through Incldantal Ingestion corresponds to a 
potential hazard Index 01 0,03, Approximately 97% af the potential hazard may be attributed to 
exposure through Incidental Ingestion. 

Uncertainty Begnrdlog Site Oondilions. The likelihood Is high that tho assumod site conditions 
used to estimate exposure and risk under the nonlnlrue/va Industrial exposure scenario will 
remain the same In the future, n Is the Laboratory's current policy that OU 1100, and specilicolly 
the TA·53 complex wJlI romaln under continued Industrial land use 

PAS 53·001 (a) Is located wllhln nn Irldustrlal setting north 01 a pati<lna lot and south 01 La MOlllte 
Road that selVes the Los Alamos Masorl Physics Facility (LAMPF), This PRS Is an Inactive wasta 
accumulation Drea associated with tho Equipment Test l.aboratory (TA-53·2), which contains 
laboratories and shops 10r fabrlcatlon, repair, and testing of equipment used at LAMPF. PRS 53-
012(e) Is adralnllne and outfall that receives discharges from TA·53·2 and operates under tho 
Laboralory's National Pollutam Discharge Elimination System permit, Tha speoilioalion 01 
continued Industrial use for PASs 53·001 (a) and 63·012(0) Is In accoraanc(t with EPA guidance 
(p, 9. RAGS. Volume I. Pan 9, Development of Rlsk·based Preliminary Remediation Goals, 1991) 
which S1ates that lIaneS that are surrounded by operating IndustriallBcll~las can be assumed to 
remain Industrial araBS unlesolhere Is an Indication that thIs Is not appropnate," 

The likelihood Is high thai the rlslts will not be greater than that calculated as a result 01 exclusion 
of some chemicals In the risk assessment. The only chemicals detected above background or 
above their (tstlmated quantltatlon 11m" (EOL) at PRS 53·001 (a) ware the Insecticide alpha. 
chlordane and the vee trlchloroethene. 80th of these chemicals ware detected below their 
SALs by more than two orders ot magnllude and were ellmlnatad trom consideration, A 
concentrallon-toxloHy screen using the maxlmJm detected concentration and the most health· 
conservative, route-speclllc toxicity crHerla for each chomlcal (PCBs, alpha·chlordane. and 
trlchloroothane) Indicates that PCBs contrlbuta more than 9£)1'/0 of tho po1entlal carcinogeniC risk 
and noncarcinogenic hea~h hazard. 

The only other chemicals detected above background or above their EOL al PRS 53·012(0) were 
alpha·chlordane Bnd the Inorganlcs chromium, copper, laad, and zinc. All 01 Ihe chel11lcals Were 
detected below thalr SALs by approximately one order 01 magnitude and wore eliminated from 
consideration. A concentratloMo}Clclty screan using the maximum detected concentratlon and 
the mostheaHh·conselVntlve/ route-specific toxicity criteria for each chemical axcept lead (I,B" 
PCBs, alpha-chlordane, chromium, copper, and zlroe) Indicates that PCBs contribute more than 
99% 01 the potential carcinogenic risk and more than 81% of the potential noncarclnoganlc health 
hazard. Lead was not InclUded In the noncarcinogenic toxicity screen because there are no RIDs 
lor load, Howevor. lead Is an order of magnHudo below Its SAL and Is not e}Cpacted to contribute 
SUbstantially to the overall potential noncarcinogenic heaHh hazard. 

The likelihood Is sImilarly high that the 1ype and concentrations 01 COP Os prasant onslte will 
remain the same. The waste storage area Is no longer In use, while the dIscharge from TA·S3·2 Is 
unlikely to chango because operations at the Equipment Tast Laboratory will remain the same In 
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Iho futurtJ, ,.hluolore. tho' ClU1000 that. addUlonal chomlc:a/s may DO roioaIJ9d Info fhlt ImmBdlofO 
ursru: of, P~SD 63·001 (11)' and 53·012(0) Is romota, 

, ;~. I:: . I '. I , . 
. UngodnllJ1Y BQQordlng..IgxlcoIQQW;QI,tha.QOeCo. Inhoron1 uneortllinty oxlnlB In the dorlvlltlon of 
any'to)(lclly:crHorla, ': Including, tll'Clclor-12BO. tt Is conlJorvnUvely BSBumod that heBlth effeetB 
resulting, 'rom ,o~polluro to a particular nme/or aro representative 0' hoallh of1octD Ihat may bll 
praducltd'byathIJral'Oclol'D~ .. Thcno10ra; the caneor alopo lactor for mlxod Ill'Oclornls basod on a 
rsprOdontaUvo aroolor.'tt~Gl may or,'may nol bomoro 10>:10 than araclor-1260, In addition. tho 
cllrclnoganlclty of pCells baled onovldonco at corclnogonlclty In animals, Thoro Is InadBquDIB 
or a lack'of BVlduncB of carcinogenicity In humans. Thorofore, thoro Is Inhoront unconnlnty In thB 
c91culatlon 01' 11 cancer potenc)' fRdor for humans that Is extmpolatod from animal expoGure dBtB. 
M/;(tKU'.CI3Bor al"Oclor·1260 hBvo,:no RIO, BecauBo aroclor·1254 most closoly matches thlJ 
chomlcBl:nnd physlcal'properthta ofaroclor-12GO, tho RIO for 01oclor'1254 Is used as a surrogatB 
lOr'lJroolcr~1260.Aroclor-1260'mayb., mora or loss toxic than llroclor-1254. The more 11001tl1-
consorvotlve RIO': (1,0.,: for. aro~lor.12S4) was alBO usad AS a surrogato RIO for total PCBs. In 
addition;:' the ,RICa for the I1roelOrs 11m almllnrty bosod on animal data that Is extrapolated to 

, humanlk""arotoro, thore Isc::onuldomblo uncortBlnty In tho darivAtlon 01 toxicity eritGria for PCBs. 
, . 

UocqrtOlntll BOgQl:dhlCl I:~goayto Ob'arUQ1tJdst/cs. There Is Ii high IIkollhood that the actual hoalth 
". hO%Brd ondrlskwould be conalderllbly/oss.than thBt calculated. Thera Is Inharent uncortalnty In 
, tho GDt/mot/on OfcfxpoDura.;;,The (fatlmal/on 01 expoaure Bnd risk Is deterministic. A dotormlnlGllc 

ovaluatlon assumes that s workerwllJ bo IJJCposad and ostlmates hlS/hor exposuro, hosHh hazard, 
Bnd.,r18k,:onco oxposo_d. Tho"probablllty Of oxposure Is not accounted for, In addHlon, lila 
ealculatod:OKJ)Oauro,heoKhhlWlrd.)ndriak Is balled on II moot likely exposod Indiyldual (MI.E), 

, Fortho~ Industrfal: nonlntnJa/v8: worker, Bconarto, tho MI.E Is a gonortc worker that conservatively 
works wKhln thellmltodaroafor: S, houma day, 250 dill'S a year. for a total of 25 yoars. Thaso 
axpoGuro poramatorD' produco a highly consorvatlve estimation of heahh hazard and risk, 

2.0' QUANTIFICATION OF PATHWAY-SPECIFIC eXPOSURES 

·2.1: Exposure Pal"t Concontratlon 
J • ,"I ( ,. 

expOsure polntconcentratlono,(EPC):reprosant the concontrations 01 chomlcals to which peoplo 
may ba exposed' olspeclflc'oxposuro:polntB. These concentrations are ganerally ostlmated using 
moaBurod:concantratlonB at Bdualexponuro polntaor estimated concentrations basad on toto 
and transport models .. Depending on' a number of fadors, Including the slope of the distribution 01 
the"datll;'(normnl VO.' lognormal),. the, proportion 01 tho samplos reportod as nondBtoet (NO). and 

. tho total' number 01 samples. BlJveralalatlstical parameters can be used to estimate EPCs. Thos!! 
In~ludo;.tho'~arlthmetlcmean.,tho'gao~Btrlc maan, thB maximum, an upper confldance limOS on 
the .mean;' oran uppor percentlla value, 

, , 
':. ,:' > ,. '! ';' I ,', •. i, 

ePA,rec.ommendBuslng, tho-9S%"upper confidence lavel (UCI.) of tho arithmetic mean (95% 
, UCLo)'to:oRtlmateI:PCB; UCL.B of the, moan am used, rather than tha adtJal mean. 10 account for 

. varlablllty'ln:thl3 ,dllta.:: The,W.tosqGllben 1987) Is Q statistical method that can be usad to 
determlno'K~a data sot'ls normally or lagnormatly distributed, One half the IIm~ of detoctlon IG used 
Jar nondotects.; 

., , ";,' , "/ 

PB9P3~pgl00.,' Using the w .. tost. the aroclor·1260 data Got tor PRS 53-001 (a) were round to be 
lognormally:dlstrlbuted; 'When,dBta aro lognormBlly dlstrlbutod. EPA roeommonds Using tho UCI. 
oftheBrit~matlc malln calculBted using the I.l1nd equation (as dascribed In Land 1975). The 95% 
UCLo' thoortthmo\lc moon wascalculatad tor aroclor-12GOs at PRS 53-001 (6) using the following 

, equatlonj' bued on' D lognormal distribution:' 
•• ' • ' ,i 
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Where: 

UOL • 

e III 

x • 

9 • 

H • 

n • 

UCL. a{x + 0.5s1 + sHNn-1) 

95°/0 uppat conlldonce limit 01 the maun 

constant (base 01 the noturnllog. cqual to 2.11B) 

mean of the log-transformed data 
Calculaled to be 0.84 tor PRS 53-001 (0) 

standard deviation 01 the log-transformed data 
Calculated to be 1.61 lor PRS 53 ·001 (e) 

H·stat/st/a tor the ona-sldad upper confldanae limit (a.g,! from tho table published 
In Gilbert 19B7) 
Token to be 11,21 lor PRS 53-001 (a) 

number 01 sample!! 
Conslderod to be 4 lot PRS SO-001 (a) 

The oalculated 95% UCL 01 tho meEtn exceeded the lnaxln1.un deteoted concentration (tl.2S 
m~" aroclor-1260) at PRS 53·001 (a)! Therefore, the I1'IW(llnJrn deteoted valUo (3,25 mg/kg 
aroolo/-1260) Was used as tho EPC for PRS 53-001 (n), 

I:BS S3.Q12(fll. The data sots for PCBs (10101) 01 PRS 50'012{e) Were nalthor 110rmslly or 
lognormally dIstrIbuted, Therelorel a 95Ci/0 UCL 01 tho menn was not calculated nnd tile maximum 
deteoted conoentratlon (1.11 m~kg I=ltlBs Itolnl!) WUB used as tha epc, 

213 Exposure F'srsmstsrs 

l:.lcposUI'e parametors aro quantitativa estimates at the frequency, duration! and ml1g111tuda of 
o:<posure to various media. The exposure parameters seleoted for tho NonihttUslve oCdupatlol1al 
mcposura scenario for PRS 50-a01{a) and PRS 53-012(0) ara provldod In Table 0-1 and ittble 
C-2. respectively, Trle exposure poramellll'B rue ePA dofault exposuro Il~rametots lor 
occupallonal exposure and oro considered oxtremely connervntlvB tar the exposures ox~ectod at 
PRS 53-001 (0) and PRS 53-012(0), 

2.4 ExposUre D09S 

The Avorage DaHy Dose (ADO) or l.lfetlme Average Dally OODO (LAC b) of tl ehemlcal Is the 
oxposure parameter ot concern tor long-term exposure durallans, suoh 89 might bo considered to 
occur at this slto. The AOD characterizoD e:<posuras that Pro relatively long In durntlon. Buoh as n 
25·year durallon for workers, Is uBed os a standard maasura lor oharaotarltll1~ lat1g·term nan· 
oarclnogenlc oHects. AODs do nol necessarily Incorporate a IIfelime duration of a~posuro. On 
the other hand, the LADD addra!l9os exposUres fhat can oCCUr over varyIng durations ftom a 
sIngle evant to a IHellma, The LADO Is an estlmata of the dally dosl!] 01 a chemical tII~soolnted with 
any particular exposure situation or dUratlon, avaraged over a 70'yenr IIfetlme, The LACe 
characteri~es exposures assoolated w~h evaluations of the likelihood of ocr.urraMda of 
carcinogenic endpoints. The Averaging 11mes (AT) In the tollowlng equations Ware adjusted to 
relleotdosa lor noncarcinogenic exposure (ADO) and oarclnogenlo exposure (LACO}I ,he 
raasonably maxlmllUy exposed IndiVidual (RMe) will be calCUlated using the 10llowlnl;1 eCluntlans, 
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iha, potontlal' doso for noncaralnoQ)on Ingoallon 01 chamlealn In Boll Is calculatod using the 
,followJng',~quallon: " ' 

',{,. , 
! . j ~i ,~I, ,:., 

,(L)AOD~\, '. , I!ec.xr;exr;p ~IIBSi10·lmatkQ) 
eW,XAT,X3B5 dly " " 

, J."/ l 

wharol:' , : 
" 

(I.)AOOd:, , 

e~c.,:' 
Er', ' 

.. (L.lfatlmo) AvorBgoClilly CODO thrcugh tho oral routo 01 oxposuro (mglkg-dBY) 
" ' J ' 

,ED, ,,' 
lAS,. 

'BW' 
AT 

.. ~poGuro Point ConcGntrotlon of, chemical In 0011 (mglkg) 
III ecpoaurrfFrequency. occupational (d/y) 
• ecpOllurtJCumtlon;;'OCCUI'Btlonnl (yonm) 
III, IngelltlonRats 01 Boll,. occupational (mgJdRY) 
III Br;dy'WBlght; adulf(kg) 
.. AVlJra~lng iJtne (yltltm) 

ille l PoteNtial dODO fot'cl1rclnogon, Inhalation of chomlet\hs In air (vllporn or duats) Is cnicuilltod 
utdl1g thsfollowlng dquatlonl " .' ' 

(L)M;',~:" l!1~C.x r;e X I!Q XIfM,X,Ui,VE t.1 tl;l!l!l 
aw 'KAT X BO! d/y 

whorl!: .: 
, ,,'.1 

(I.)MO/,<," (t.lh)UmU) AVl)rllGI) Dlllly Coao througlllnhllllJllon (mglkgoday) 
I:~OI."'" III 1!J(pOduroPolnt Ooric'onlraUon of chomloalln coli (mglkg) 

, " ': "J," 

I!~ , III ~pollurG I'rlJC1utmcY:"'OCCU~I'llonlll (dly) 
. eo- ill t:xpOfiuro Ouratlon~!oUouPlltionol (yool'D) 

I~A, .. InhalotionAlliG ot Ai;;"ocCupalianal (mD/dny) 
BW.,' • BodYIWalght, :odull (kg,. 
/i.j: . • AVernglMg Tlmfjl(10,'yOltI'd) 
1/Vf' . III 1NoIBtlllzutlonft'&oto~ for 1)011 (mglkg) 

1Nfo'onaldorud:to;bd'ztiro lor c:homlcala wHh MW> 200 g/moll) Bnd 
Hel1ryln I.ttw'.co'nattlnt:~1.)! 10" Alm·m'/mo!o 

PEF· , • f'ot1lculato Emllllion Pactor (mglkg) 
Conaldorod to' bit 1.11')11 o·Y (m'lkg) (L.ANI. 1 GD3) 
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TABLE C-l 
EXPOSURE PARAMETERS FOR PRS 53-001(a) 

Dose ExposurE! PoInt Exposure Exposure Ingestion Rate InhalaUon Body Averaging 
Concentration In Soil Frequency Duration for Soil Rate of Air Weight Time 

EPCs EF ED IRS IRA (kg) (y) 
(mg/kg) (d/y) (y) (mg/d) (m'/d) 

LADD 3_2.5 250 25 50 20 70 70 
ADO 3_25 250 25 50 20 70 25 

TABLE c-~ 
EXPOSURE PARAMETERS FOR PRS 53-012(e) 

Dose Exposure Point Exposure Exposure Ingestfon Rale Inhalation Body Averaging 
Concentralfon rn Soli Frequency Duration for Soli Rale of Air WeIght TIme 

EPCs EF ED IRS IRA (kg) (y) 
(mglkg) jd/y) (y) (mgld) (m'/d) 

LADD 1-11 2.50 2.5 50 20 70 70 
ADD 1.11 250 25" 50 2.0 70 25 
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3.0,.' RISK' CHARACTERt%ATION METHODOI..OGV 

, 3.,1 "Potential Cancer RIsk ' 

, The-:potentla( '~r: thB'dfJV6Iopniant,ot cancer as a resuH of exposure to chemicals In the 
envlronmont IUJVoluBtod by ostlmatlngthe excoss IHotlme cancer risk. Excess IHeUme cancer risk 

, 19,thelncremontal;lncreBse:'nthe,'probnblllty of doveloplng cancer during the IH6Ume of an 
Indlvldual;lnaddltlon,tothobBckground probability of developing cancer (I,e" ~ no exposure to 
the chemicals 01 concern hod OCCUrred), For example, a' x 1 O.a excess Iffetlme cancer "sic means 
that fo(evol"/1, million people, exposod to the carclnogon throughout theIr lHetlmes, the average 
Incldene,e'of cancor may Incraali~ by one CBSe of cancor • 

" • " . . . ~ -. j . 

Cancer,llopo factoro,doveloped by the ePA rapresent·upper bound ostlmates. so tho excGG's 
lifetime' cancor rinks elltimatad In this risk Bssdssmont Sl10uld be rogardGd as uppDr bounds on the 
potential cancar risks rather than tho true cancor risk. The true cancer risk Is likely to be less than 
the estimated O)(COIJS IIfotlme cancon/sk. , , 

EXCGOBIII~tlmo canCer risks are gonerally estimated using the following 'onnuls: 
". " .. 

Risk. {~ODci X OSF,) + (I..AADj X CSF1) 

, Whore: ' 

Ahlk 
!.ADDII:: 
CSF,: ' 

!.AAC' ,I , 
CSFI·' 

• Potential caneor risk (un~losB) 
w LlrolimoaveragedBJly ora.1 doso (mg/kgoday) 
• Cancer slope 1actor-oral(mglkgod),' (cham/cal-speclflc) 

Co~aldered to' be 7. ";(fngl1<g-day)'! 
• l.lfetlme ayemgodally Inhalation dODe (mg/I<goday) 
• . Cancor'slope factor·lnhailltion (mglkg-d)" (chamlcal.specfflc) 

Coneldarod to be 7.7:(lTIglkg.day)" 

Thoroforo,", tl,o "calculatod potential,; concer ttsk undor the nonlnlNolve Industrial oxposure 
sconarlo/a '4.I5~)(,10.o atPFtS 153~O.01(B) Bnd 1.55 )C 10" at PRS 53-012(0). mora than one ordsr 
Qf'rnagnltude below tho upper, bound (10") 01 tho targot caneor risk rango (100(\ to 10") tor 
Indu~trlal rahes.. , .' 

3; 2 Chdractarl~stlon of Nonccancor· Risk 

For noncal1CClr liffaets. rho likelihood that n roceptor will davlJlop an advorso affect Is ostlmated by 
eompl1rlng':thu prodlcted levltl of B)(poluro (tho average dally dose, or ACD) to a particular 
chamlcol to,the 111gl1ost.levol of oXPOSUNJ that la consldorod protectIve (l,a' l Itt! RIO). ThG ratio 01 
tho ADC:dlvldlld byAtC /& the hllZllrd 'quollent (HO). "'0 Bum of OXPOBUrlNoute spoclflc HCs Is 
tho ho:arcflndox(HI): .,. 

I ' 

HI .. ACO.'IAIO .... Cosol /Ai0, 

Whoro: 

.. Hazard Inde)( (unalollol 

.. Avomga dally orol dOllo (mglkgodBY) 



RIO, • Referenoo dose-oral (rnglkg·d) (ohomical-speolllo) 
Con91derod to be 2.0 ;( 10·a mg/kg-day 

ADD
j 

• Average dally Inhalation dose (mgll<g-dny) 
RIO, • Referenoe dose Inhalation tmglkg·d) (chemical-specille) 

Considered 10 bo 2.0 lC 10,8 mgJkg·day 

Thereforo, the calculated potential nonooncof hatard undllr the "o"ltlttt.H~lvo Industtlttl al(posura 
scenario Is o.oa n\ PRS S3.001 (EI) and 0.03 at PRS 53-012(0)1 mota thal1 ol1e ordar of magnitude 
below the targot hazard Index oi 1. 
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APPENDIX D 

DISTRIBUTIONAL COMPARISONS WITH 8ACKGROUND 
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APPENDIX C 

DISTRIBUTIONAL COMPARISONS WITH BACKGROUND 

Background cornparlsons were performed lor the analytes that exceed tholr UTLs to determine whether 
statistically slgnilicant dlHerences exist betwoen the site and background datasols. The WI/coxon Rank 
sum test, the QuanUie test, and the Slippage tost Were used tor these evaluallons. The Wllcoxon Rank 
Sum test Is bast suited lor assessing complele ohlHs In distribution, whereas the auantlle test Is bettar 
suited lor assessing partial shlf1s. The Slippage test determines the probability 01 any ona site 
concentration being greater than the maxllTlJm background concentration, given that the alta data 
originates from the same distribution ~ the background data. Between the three tests, most types of f' . 
dHterences between distributions can be captured. The figures In this appendix are comparison charts for ~:" ~ 
the comparison 01 COPCs whh Laboratory background values 10r FIRS 20·001 (b). PRS 20·002(a). PRS f 
20'003(b), PRS 20·002(C), and PRS 53.001 (g), !Ii ~ 
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APPENDIX E 

PROCEDURES AND METHODS USED FOR SAMPLES 

The following ER Project procedures were used at the sampling site: 
• LANl..ER.SOP.06.09, Spade and Scoop Method 01 Collection of Soli Samples 
• LANL.ER.SOP.OS.10, Hand Auger and Thln·Wali Tuba Sampler 
• LANL.e.R.SOP.10106, High explosives FIeld Spot Tost 
• LANL.ER.SOP.iOI01, Field MonitorIng for Sur1aca and Volume RadJonctlvlty Levals 

The fotlowln(] analytical methods ware used for analyzing the samples accordIng to EPA requirements 

(EPA, 1222)! 
• EPA SW·84S Method S010, 'or metals 
• EPA sW·S4S Method 8260, for VOCs 
• EPA ·SW·846 Method 8270, lor avocs 
• ePA SW.846 Method 8081, tor F'CBs 
• EF'A SW·a46 Method 8330, for HE 
• EPA SW.846·MethCld 80i5 , Ibr TPH 
• EPASW.a46 Method 9018, tor oyanlde 

Thafoilowlng radlonnalyses were conductod: 
• DOe. HASL 300, for strontium-gO 
• KPA ASTM Z2907, for uranium 
• ooe HASt. 300, for Isotoplo uranium 
• DOE HASt. 300, for gamma spectl'oscoPY 
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