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E.I:t;!cIlfIVf! SIIIIIJJltJI,· 
! I I 

EXEcUtiVE sUMMARY 

This document Is a mdlologlcal dala Elnd ossasnmonl addendum (hereallor ra/errod \0 as "this 
addondUtn~) to the RFJ Report/or Po/sntll1J Re/onss Sites d8-00 1 48.002(s) 40·003 riB,OOS 1111·00~(8) 
48·007(0) 48-007(0) IjB'001(d) 48.001(1) 48·010 (LANL 1996. 50295) (heranfler rellmed 10 IlB ulhe 111~1 
reporn This addendum and the RFI repol'! doscrlbe tho tosulln 01 Ihe I=tosource COhsot'/ollon Ot1d 
Recovery Act (RCRA) faollity Invesllgallon (RFI) to evalunle conlamlnotlon at Technlcnl Area (fA) ,Q8. 
TA·48 was part 01 former Operable Unll1129, which has baon Incorporaled Inlo Flold Unl14 oltha 
Environmental Reslorallorl ProjDcl al Los Alamos National Laboratory (the Loborotory). Inoluded In this 
addendum are the results 01 addltlonullnvesllgnllons lor Potential Raloflso Sile (PRS) Nos. Q8.002(0) and 
4a-007{b. c. and f). 

TA·4B. the radlochomlslry Blle,ls localed on Ten Silo Mesa Bouth 01 Mortnndad Canyon. TA,4B Is 
currenlly used tor ohamlcal and radiochemical analysas. tadloacllva wasla disposal tosasrah. and 
radioisotope production lor nuoloar rnedlolna. It was established 111 1957 and Is the ella 01 curtont nnd 
lormer oparatlonalstructures buill to house radiochemistry and nucleat medicine tosaatch wotk (DOE 
19811 8663). AcUvllles In the main radloohemJstry building (TA·4S·1) have Included processing 01 high, 
level alpha and lor bela-gamma emiliers. rndlochemlcal analyses on opallalion products Irom the Cllnlon P. 
Anderson Meson PhysIcs Facility. and dissolution and radiochemical studIos 01 samples Irom 
underground shotl.lavilles allha Navada Test Site. AddHlonally, TA·tle laboralorlas ara usad 10 stUdy the 
nuclear properties 01 radioactive malerlals using techniques 01 analytical £lnd physical chemlslry. 

Potential contaminant releuse routes Irom TA·tlS Included ventllallon slacks, £1 sanitary sewer Ilno, alorm 
seWDr lines, and Industrial waste lines (Satlilohn 1971 1 e90). The chemicals that contrIbuted 10 the IIsl 01 
polenllllJ con/amlnElnls lor this addendum ara Ilmllad 10 radlonuclldas. 

The goal of the RFI was 10 conHrm Ihe proscmce or absence 01 chemicals of polenllal concern (OOPOs) In 
the PRSs at TA·48. In January 1997 a sampling and analysis plan (SAP) (LANL 1997, 553213) was 
prepared and SUbmitted. which deflcrlbad sampling ncllvltles that were proposed to satlsly the 
requirements of a New Mexico Environment Oepartmenl (NMEO) nol/ce 01 dellclancy lor the RFI tapor! 
(LANL 1996, 5444B) and an NMEO requesllor addilionaliniormalion nboutthe AFt report (LANL 1996. 
55064). In February, March, and June 1997 sampling acl/villas Ware conducled In accordance with Ihe 
SAP. Radlonuclldes were the only chemicals of concarn lnvasllgaled as part oltha January 1997 SAP 
(LANL 1997, 55326) at PRS Nos. 48·002(e) and tl8·007(b. 0, and I). Therolore, only radlonucllda rasults 
£Ira presented and discussed In this addendum. 

Although radlonuclldes are regulaled by the Oepanment 01 Energy and are nol regulaled under ACRA, 1\ 
Is more eWclenl and cosl effective 10 Investlgale all types 01 potential contamination during B single slla 
characterlzalion. 

The slle decision process consisted 01 a series 01 qualltallva and quanlllallve slaps. Firs!. lInalylical dala 
were verllied and validated, then the data undervvent a data quality ElsseGsment, and IInnlly the data ware 
compared wHh appropriate slta·specUlc background values. A humun health screening assessment was 
performed to delermlne If COPCs were prasen)' Finally. the adequacy oltha data set to support B slla 
decision was evaluated. 

No slgnilicani concerns are associated with the quality 01 the data; data quality evaluntlon Is presented In 
Chapter 4 o! this addondum. Results 01 the organic and Inorganic chemical analyses are not discussed or 
presented In Ihls addendum: they were prasanted In the AFI report (LANL. 19951 50295). 
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AU !'RSdln Ihls nddandUln (PRB NOB, ~B-002lo] ond ~B-007tb, ti, and m oro rocommondod lor no tUMIHH 
lloUon (NFA) bl1sud on human hoalth eoncotns. Tho raaulllJ ollho RFIlor aDeh PRS arlJ oumm!uizod In 
Tabls 1:9·1, 

TAe 1.1; eG·j 

SUMMAriV Olf P~OPOSt!O ACTIONS 

Propo.od Ac\lon 

Add 10 
p~S 1~lIdlonuclidt N~" ~utthfJ' HBWA Socllon 
No. I~DWA' ComponeHlb Ctflltla Aotlon Modul. Aallonalo No. -40.002(CI) X ~ RCRA chomlelllD' Ilnd 4.4.4-

tDdlonucllcGD \yoro dolormlnod 10 5.'.'" 
po DO 11 nogllglblo throal to human 
h01l1111 

~a·OO7(b) X X G RORA chomlclllDt ond 4.5.4-
radlonuclidoG oro bolow SAlJ1 5.2. , 1 • 

40-007(c) X X G RCRA chomlcolD' woro 4.G.4 d 

dolormll,od to 1'0110 0 negliglblo 5.3.1" 
thrunt to human hOlllth Dnd 
rodlonuclldoll IUD bolow SAlJ1 

40·007(1) X X 6 RCRA chomlcolG~ Ilnd 4,G.4 d 

rodlonuclidoD oro bolow SAl.D 5,4.'" 

0. An X In IhllI column IndlcniDI U",' thD 1I1ID In IIslod on lhu HlW1tOOUI Ilnd Solid WllslO Amondmonlll (H6WA) Modulo (MDdulo 
VIII) oltha IJJbotlllOtY'II ACRA opo/IIUng po/mil, 

\). M X ii, IhID column IndlCftioD U1I11lht 11110 hlllI n ItIdlonueJldn compononl, 
c. AOllu11ll olllMlysos !Of RCRA charrlC4111 11/0 p/ollonlod In tho RFI /opot1 (LAN I. '006, (02011), 

do Section 01 R!=lropol1 (LANI.1000, !i02OB) Wh% NFA rvcommondnllon lor ACRA chomlcalrsla 10000Ioll 
u. Soctlon ollhi'lIddondum Whoto NJfA rocxmmondllllon lor tho rodlonuellda cotnponllnl.la loeo\O<l 
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Acrotl.wns alld Abbrev/al/fJtls 

ACRONVMS ANO ABBREVIATIONS 

COPC 
cpm 
ooe 
EPA 
ER 
ESH 
FIMAO 
FSS 
H&S 
HSWA 
IWP 
J 

J+ 

J-

LOS 
LSO 
MOE 
MDA 
NA 
N/A 
N.A. 
NO 
NFA 
NMED 
NOO 
NPOES 
NR 
au 
P 
poa 
PE 
PM 

PRS 
OAPP 
OA}CC 

chemIcal 01 potential concorn 
counts per minute 
Department 01 Energy 
Environmental Protection Agency 
Environmental Restoration 
Envlronmont, Safely, and Health (Laboratory Division) 
Facility lor 'n'ormatlon Management, Analysis, Elnd Display 
Facllllles, Securlty, and Safeguards (l.aboratory Division) 
health and salety 
Hazardous bnd SoUd Wasle Amendments 
In!llnUsl/on Work Plnn 
The analy!e was posilivaly Idenl/tlad, and the assoolaled numerloal value Is 
estimated 10 be more uncertain then would normnHy be expocted lor that annlys's, 
The analyle was positively Idenlilled, and Iha roportod value Is on eallmsle end likely 
10 be biased high, 
The anolyte was positively Idenlllled, and Iho roported value Is an e911mals and likely 
10 be biased low. 
laboralory conlrol sample 
liquid sOlntlllnllon counllng 
multiple chemlculovaluatlon 
minimum detectable tlollVlly 
nol analYled 
nol applicable 
not available 
noncatolnogen 
nolurthoracUon 
New Me)(lco Envlronmont Departmenl 
notloe 01 dellolency 
NElliana! Pollutant Ol!lcharge Elimination System 
nol raquoslod 
operable unit 
Prolo9slonaljutlgment !lhoultl bo appl1ad to using tho dahl In deoislon·mnkll'lg. 
polychlorlnnlod biphenyl 
par/ormonoo evaluation 
Prolesslonaljutlgmonl should be applied 10 using the dalo In deolslon·makln~, A 
manual revlow 0' Iha raw dala Is teoammended 10 determine lithe dalaallmpncl9 
dala Use lor decision-making, 
potenlial release site 
Oualfly Assumnoo Project Plan 
quality asswance/quallly oonlrol 
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Acronyms and Abbreviations 

ObiS cooling unll S of Iho Tshlrago Mombor 01 tho Bandollor Tuff 
00 quaHly conlrol 
R Tho asmplo rOBulls are roJGctGd bocause 01 sorlous dollclGnelos In Iho ability 10 

anBlyzQ the samplo and meot quality conlrol cr1lcnlBl presence or absence cannot 
be vorUlod. 

!=lORA Rosourco ConsofVBUon and Racovery Act 
RFI RCRA lac lilly Invostlgatlon 
RPO rolal/vo porcont dlfforence 
RPM Without further rl!vlow 01 thB raw dalll, IhB tmmplo roSUlt1l aro unuBoblo duo 10 

sorlous dollclonelos In tho ability to analyzG tho slImpl .. and maat quality control 
crllorlB. Prollence or absencB cannot bo vorlflod. 

SAL IIcroGnlng action levol 
SAP , sampling and analysis plan 
SVOC Bdmlvolatllo organic compound 
TA Technical ArGs 
TI'U 10/01 propagatod tJnCOr1alnly 
U Tho analyto wali onalyzod for but nol dotGctad. !=lapOl1od yoluo Is tho sampla· 

opocilio ootlmalod Quanlltotlon limit or detection IImli. 
UJ Tho entltyls was analyzod for bUI not dotoclod. RoPOI1Bd value Is an osllmllte of 

Ihe DamphNlPGcllIo qunntllntlon limit or dBtoclion IIml!. 
Uit. u!)per tollul1nca limit 
voe volBtlle organic compound 
XRI= x-roy IIUOrGBCGI'IOG 
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CJwpter I Introduction 

1.0 INTRODUCTiON 

This document Is a radiological dala and assessment addondum (hereafter relerred to as "this 
addendumM) to the RFI Repottlor Potenllal Ra/sDse Sites 48·001 48·002(e) 48·003 48·005 48.00'1(8) 
48·007(b) 48-007(e) 48'007(d) 48-007(1) 48·010 (LANL 1995, 50295) (herealter relorred to DS "the RFI 
roport"). This addendum and the RFI report describe Ihe results 01 the Rosource Conservation and 
Recovery Act (RCRA) faclllly lnvasllgatlon (RFI) \0 aVDluata contamination ollormar Operable Unl11129 in 
Technical Area (TAl -48 al Los Alamos National Laboralory (hareaHor referred \0 as "the laboro\oryW). 
Sampling act/vilies were conducted under the guidelines described in Ihe SampllnI} llnd Analysis Plan 
(or TA-48 (LANL 19971 55326) (herealler relerred 10 DS "the SAp·), whloh was prepared 10 conducl 
addilional sampling al TA·4S In response to a Now Mexico Environment Department (NMED) noUce 01 
de!lclency (NOD) (LANL 19961 54448) and an NMED request!or addltlonallnlormatlon (LANL 1996. 
55064). Included In Ihls addendum are the rasulls 01 Investlgallons lor polsl,lIal Release Site (pRS) Nos. 
46·002(e) and 48·007(b. CI and I) at TA·48. Results 01 the Invasllga!lons lor Ihe remaining pRSs 
addressed In the SAP will be presented In subsequent RFI reports, 

1.1 Goneral Site History 

TA-48, the radiochemistry slle, Is currently used for chemical and radlochomlcal analyses, radloecllve 
waste disposal research, and radioisotope production for nuclear medicine. The site was established In 
1957 and Is Ihe location of current and former operational slructures that were buill 10 house 
radlochemlslry and nuclear medicine resenrch work (DOE 1987, B663). Acllvltlas In the main 
radiochemistry building (TA-4e·1) have Incll/ded processing 01 high-level alpha and/or bala·gamma 
emltlers, radiochemical analyses on spallal/on products Irom the Clinton P. Anderson Meson Physics 
Facility, and dissolution and ra.dlochemlcal s1udles 01 samples from underground shot cavllias 01 tho 
Nevada Test Site, Additionally, TA·48 jaboratorles ara used to study the nuclear properties 01 radioactive 
materials using techniques of onalyilcal and physical chemlslry. Figure 1.1-1 and Figure 1.1-2 shoW the 
locallon 01 TA·48, 

Process eflluent routes Irom TA·48 Included venliialion stacks and Industrial waGle lines, Additional 
potential release routes Include a sanitary sowar IIno and storm sewer lines. Waste was also ramoved by 
tank trucks (lor special burial) and dumpslers (Saltlzahn 1971, 690). Figura 1.1·3 shows the structures al 
TA·48 and the locallons 01 the PRSs with raspecllo Ihose struclures. For more detailed In'ormatlon about 
the structures al TA·48 and ralated waste managernenl actlvltles l see Chapter 3 01 the work plan (LAN!. 
1992,7666). Chemicals that contributed 10 the list 01 chemicals of potential concern (OOPCs) Include 
metals I volatile organic compoundsl semlvolatlla organic compounds, and radlonuclldea. 

1.2 RFI Ovorvlew 

Phase I of the RFI aile characterization at TA·48 started in July 1993. The results of the Phase I RFI were 
presented In the RFI report (LAN!. 19951 50295). In January 1997 a SAP (LANL 1997, 55326) was 
prepared and submitted, which described sampling actlvltlas thai ware proposed 10 satisfy the 
requirements 01 an NMED NOD lor the RFI report (LANL 1996, 54440) and an NMED requeal tor 
additional Information about Ihe RFI report (LANL 19961 55064). In March and June 1997 sampling 
acllvlUes were conducted In accordance with the SAP. 
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Figura 1.1-2. Location of TA-48 with rospect to Laboratory tochnlcal oroos ond surrounding 
land holdings. 
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Clwpler 1 lflfrodllcriml 

A prlmary component ollhl3 SAP tLANL 1997, 55326) was I.he collecllon 01 addilional gamma 
spectroscopy data at several of the PRSs. As described In the Laboratory/Department 01 Energy (DOE) 
response to NOD comment No. 16 (LANL 1996, 54448), mobile laboratory gamma spectroscopy data 
collected during the Phase 1 RFI wera unusable lor site decisions. -meralore, addl1lonal samples were 
collected and analyzed for gomma'emlttlng radlonuclldes, as necessary, to lullilithe objectives 01 the work 
plan (LANL 1992, 766b) and the add~ndum 10 the work plan (Pra111994, 43475). Although radlonuclldes 
present at TA·48 are regulated by DOE and are not regulated under ACAA, It 10 mora eHlclent and cost 
effective to Invest/gate all typos 01 potenllal contamination during a single site characterization. Theraloro, 
radiochemical concerns are addressed In this addendum. Addilionalinorganic or organic chamlcal data 
were not specilled In the SAP. The results 01 previous sampling allorts £11 TA·48 thaI addr~ss lhasa 
chemicals are evnluated In tha RFI report (LANL 1995, 50295). 

1.3 Field Activities 

Engineering surveys and envlronmenlal surveys wore complell3d lor each PRS aggregale boloro Phase I 
sampling actlvilles began. The engineering surveys, which were based on engineering drawings provided 
by the Laboratory Faoilitios Project Delivery group (FSS·6), archival aerial photogrRphs a"d drawings. and 
!laid observations, were conducted by the !leld learn geologist wllh support from the fiald team sampling 
technicians. Becnuse envlronmenlal survoys WarE) performed lor Ihe Initial Investigation, they wore not 
repeated lor Ihe Implementation ollhe SAP. 

In February 1997 englneorlng surveys were porformed to staka sample locations I which wors basad on 
the SAP (LANL 1997, 55326). 

Field sampling aclMlies began In Februmy 1997 and ended In March 1997. In Juno 1997 addlllonElI 
samples were collected at PRS No. 48·007(c), 

All appllcnble Lnborntory EnVironmental Rostoration stnndord oporallng procedLlroa (LANL 1991, 21556) 
ware followed, unloss otherwise notod In Chapter 5, Soli somples wore colleclod using £\ scoop (LANL· 
ER·SOP·06.09, Ra) for surfaoo 901/ samplos nntl (1 hand aug~r (LANL.I:R·SO/'·06,1 01 RD) lor nonr· 
surfacD soil samples. 

Dovlallons Irom 1110 SAP I II lillY, are dlsoU990c.l 111 1110 oppl'o~rl{l!o OOCll011 of Chuplot 5 for Ihl) roollocliVo 
PRS. 
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CJwpte,. 2 JtIlVll'rJlltIIt!llttJl Sett/tlM 
5 

2.0 ENVIRONMENTAL SETrING 

The environmental setting Is described In the RFJ Roport for Po/entllll Re/ellse Sites ,'8·001 48·002(0) 
48-003 .18·005 48·00?(1I) 48'00?(b) tl8-00?M 4S·007(d) 48,007(1) 4S·010 (LANL 1995. 50295). 
Therelors. this ohapter Is excluded oxcept Figure 2.2.1·1, Which shows an updated orOBS section 01 the 
slrallgraphy 01 Technical Araa (TA) ·4BI nnd i=1~ura 2.3.1·1 I which shows tho topography 01 TA·4B nod 
physlcnl fealtJres around Iho oreal 
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Chapler J Approach to Sample! Analyses and Data Assc~',\'nwt1t 

3.0 APPROACH TO SAMPLE ANALVSES AND DATA ASSESSMENT 

This chapter is included In this addendum because the approach to sample analyses and data assessment 
process has changed since tho RFI Report for Potential ReleBse Sites 48·001 48·002(0) 48·003 
48·005 48·007(8) 48'007(b) 48·007(0) 4B·007(d) 48-007(f) 48·010 (LANL 1995. 50295) was 
published. 

This chapter describes the analytical methods used lor supplemerllal samples collacted In accordance 
with the Sampling and Anlllysis Pilln for TA·48 tLANL 1997.55326). This chapter also describes the 
screening methodology used. 

The objective of the Technical Area (TA) ·48 Phase I Resource Consarvation and Aocovery Act laclllly 
InvElstlgalion (AFt) was to determine II any chemicals of potential concern (COPCs) are present at a 
polential release site (PRS). The Phase I decision criteria may be quaillallvery stated as lollows. /I no 
COFlCs are Identilled at a PAS as the result of a human health risk screening assessment and /I the quality 
of the data sells adequate I than no further acUon (NFA) will be proposed. If any COPCs are determined to 
be present. or II the data are Insufficient to support an NF'A recommendatlon, the PRS will be considered 
lor either accelerated corrective acllon or further Investlgatlon, as appropriate. 

The approach to data assessment used by the Laboratory Environmental Restorallon (SR) ProJaclls 
described In the policy document Risk-Based Correcllvo Action Process (Dorries 19961 55575). The 
approach Includes the lollowlng steps: 

• baseline verillcation and valldallon of analytical datil, 

• organizallon 01 /Ield and analytical dala Inlo PAS·speclflc data sets, 

• exploralory data analysis I 

• focused validation when necessary to further assess quesllonabla dala, 

• comparison of validated analytical results with Laboratory background datal 

• comparison 01 valldaled analytical results with screening action levels (SALs), 

• evaluation 01 suHlclency of data sels to support site decisions, and 

• assessment of human health risk. 

The following SUbsections provide overviews of lhe methods used to complete the steps listed above lor 
the PRSs discussed In this addendum. Sample analyses and the analytical malhodA employed ara 
discussed In Section 3.1 and Section 3.1,1, respectively. Befora the data set lor a PRS Is assembled, 
analyUcal data are verified and validated according 10 the procedures described In SecUon 3.1.2. The 
verlllod and validated data sel then undergoes a dala assessment process. Which begins with an 
exploratory data analysis. The exploratory data analysis facilitateD the Identification 01 suspect results that 
may require locused validallon, which 10 described In Soction S.1.2, 

Aller exploratory data analysis, site data are compared with Ihe appropriate slta·specifla baokground data 
lor radlonuclldes. as described In Section 3.2,2. A human health rlsk·boaed screening assessmont Is than 
periormad to determine 11 COPCs are present I foHowlng tho procedure outlined In Secllol1 3.2.4, Fat this 
add~ndum, only rndlonuollda data are evaluated, 
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II no COPCs aro Idontlrled durlng tho screonlng t!ssosllment, tho sufficiency 01 tho data sot 10 support an 
NFA rocommondalion Is datormlnod by oxamlnlng cartaln Illtrlbutos 01 the data for tho doclslon sot. For 
example, tho senslllvlty, bias, and proclslon of tha analytical methods usod should be adequate to dotecl 
COPCs 01 rovols or concom and to accurately Identify COPCs. Samplos Ghould have boon analyzod for 
tho oppropnale enolyte sulles to detormlne the presonce or absence olilkoly contaminants allhe silo 
basad on Ihe exlsllng Informallon, Tho degree of spatial charactorization must be Gulflclonl to support 
conclusions bAsad on tho data 60\. The assessment 01 tho adequacy of tho datil sot lor doclslon-maklng 
purposes Is a subjective procass that requlros tho pro{oBslonalludgment 01 on interdisciplinary loom 
comprising humlin hoslth and ecological risk assossorn, stallsticlans, goologlsts, and chemists. 

3.1 Somllio AnalyoGs 

Samples woro collected In accordance with the sampling doslgn spociliod In the RFI Work Plan (or 
Operabla Unit 112(1 (LANL 1992, 7666) and tho Sampling and Analysis Plan lor TA-4B (LANL 1997, 
55326). All samples requiring analysos Ilnd chaln-of-custody documontatlon wore submlMod to the 
Sampla Management Office {or shlpmonl 10 a IIxed-slle laboratory. 

3.1.1 Analytical Mathods 

This aaaBndum contains only the results for radiochemical analyses. A list 01 the target analyteslor which 
analyses woro porformed can be lound In Appondlx A. Table 3.1.1-1 summarizes the anal)'Ilcal mel hods 
employed by the Internal and Bxternal flxed-Dilo laboratories tor the radiological analytical sulles. 

Anlllyto sulto 

"'Am 
,:IIpu. "I"",p u 

'''u, "'u. ~"U 
"'TI1, '»r'h, 'iPTh 
(Jammu spoctroscopy onolytoo 

TABLE 3.1.'·' 

ANALYTICAl. METHODS 

Flxed·Sllo l.aborntory Analyllcal Method 

Alpha Bpoclromolry 

Alpha 0plJctromotry 

Alpha speclrometry 

AlphA spoctromotry 

Gamma opoctroscopy 

Tho analytical protocols omployed by thD Intornlllllxod-oile laboralorlos are descrlbod In the Laboratory 
health and onvlronmentF.1I chemistry manual (LANL 1993, 31194), Analyseo poriorn1od by extamal 
subcontractor laboralorlos uoe methods speclflod In tha IER Prolecl Sample Managomonl Ol1lco analyllcal 
tlubconlractB (LAN!. 1995, 49138). Ths analytical subcontracts spoclly I.aboratory-approved methods lor 
radiochemical analysos according to the 10chnoiogioB Idonliliod In lho Bubcot"racl (lor oxamplo, ~·'Am by 
alpha spectromotry, tritium by liquid scintillation, or muiliplo Isotopes by gamma Gpoctroscopy). Analytical 
mot hod Galoctlon Is dascrlbod In ApPl)ndlx IV of tho ER Projact OUlllI~' Assurance Project Plan 
RequlrQments lor SSnlpllnp IJnd Annlysls (CAP!') (L.ANI. 1 ge6, 53450). For oacl, analyto, quantltatlon or 
datactlon IImllB ara Bpaciliod BB conlracHoqulrad ol)llmatod quanlliation limits lor radlonuclidoB. TI1IJse 
limits are Includod In Appendix III 01 tho IER Proloct CAP!=> along with the lorgotl1nalyteB for l3acl, analytical 
aultQ. 
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ClltljJtt!r 3 Approclc:1I fo SCllllpJe AlltiJ",j't!j' Ul/cI DattJ Af.\·ej·~JlIt!J/f 

3. i.2 Dota Validation 

Dala verl/loal/on and baseUne valldallon prooedures wore used 10 delermlHe whalhor dala ~aokaaes 
received Irom the analytlcallaborntory Woro aenerlliad according to spedlllc;EllloHG and c;ottll1lh the 
Inlormatlon necessary \0 determine data sulliciency tor doolelon-maklng. rho data vetllicElllon ptoceduro 
assured that 

• analytical reBulla had been recolved lor all samples submitted lor analysis, 

• the correct analysis had bean periormed tor eaoh sample, 

• the Elnalytlcal data had bean roported correctly, attd 

• all analytical dala had bean correolly IrElnsmlUed 10 Ihe I=aolilly tor Itt/ormation ManogoH10t1t, 
AnaIY!lls, and Display (FIMAD). 

Approprlale correcllve aollons Wero Initialed to obtain mlslilng Bnalytl(lal data and to oortect arrota In Ihe 
dalEl reporting. 

The bassllne data validation prooedure Involves the oomparlson 01 quailly Indloalors with oleatly dollnad 
criteria or IImlis. For analyt.lcal dala genlJrated alter AptH 1995, baseline data valldallott undar Ihe I:R 
Project prote-Jolls performed as described In the ER ProJoct aAPP (LANL 1996, S!:J450). 'rhls proooduro 
produces vnli.:lallon reports with data ~uallflers designating potenllnl dollelonoles for al/octed fIlsulls. 
Each dala qualillor Is accompanied by a reason code that provldos Informallot1 about the dellelancy that 
led to qualification of the data. The validation reports wero used Itt tha doolslon-rnakl'1g process Md to 
direct the fooLJsed validations required to ovaluate the usability 01 the dala lor Ihls llddendum. 

Datn Were qualilled (th/lt Is, a flag Was attached to tho data resulls) lor a varloly 01 tAasons during the 
baseline validation procedure. The basallne validation prOCedllte used for routine analytical BotIJlceA 
provides Information about the reason the quallUor was applied a'1d Its potenllallmpact on U1a alleoted 
data. The purpose Is not solely to reject data bul ralher to ensure lhat Ihe roillllve quality of the data Is 
understood so that the data may be used appropriately. 

For analy\lcol data generated belore AprIl 1995, qunllty IndIcators (suoh oe surrogate recoveries, method 
blank mea!lurements, holding times, and the differences between dupllcato meaouroments) were 
evaluated follOWing Envlronmontal ProteoUon Agenoy (EPA) guidelines lor Inorganic data rovlow (EPA 
1994, 48639) and organic data review (EPA 1994, 48640), whero applicable. Aadlochemlslry data woro 
valldaled according to the acceplanoe criteria defined In tho ER Project slatomsnl 01 work for analytical 
sarvlces (LANL 1995, 49138). During the validation procedure, data Ihot did not meat quality orlterla were 
deslgnatod by appropriate quallUer flags. 

aualiliers resulting Irom the baseline valld£ltlon procedure Dre ahown lor the analyllcal dala prosented tn 
the tables Included In Chapter 5 of this addendum. An explanation of the data qualifiers Is given In Table 
3.1.2-1. 

A tocused datn valldatlon may be required as a follow-up to tho basallne Validation. The purpose 01 a 
focusod valida lion Is to determine the technical E1dequacy 01 meElsuremanl dala whon 

• the data are qualified as dellclonl or as requiring protesslonal Judgmenl during the verlllcntlon Bnd 
baseline validation process. For e)(smplo, When holding times lire e)(csoded or Intertoroncas oro 
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, 

prSlJtjnt, 9 'oauBed validatIon moy bo roqulrod 10 1801&1 In dBlormlnlng dolO adBC!uBcy for Iho 
Inlsnd9d Ud9, 

• BddlllonollnlormBtion III requited BboUllhd 

.. vtllil1blllly or UnCQlittlnlY of Ihd fopOl1od dOlO or 

... doHl qUbllly bolors making e dOlI! UIO doclilion booauao 01 onomollo! dl!loctod In a data 
!HaI. 

W.L.U.t,2:;.1. 
I!)(PI.ANATION Olt DATA QUAL.lltIIlAS US!!I:) IN THI! BASI!I-IN!! OATA VAl.lcATION PROCI!OURI! 

Ou.lIlI.t IlxplanaUon 

U Tho I1MtrclG Will) nnAlYlotJ lor bul no! olJloclltd. AopOl1od Vllluo Illlho oompllJ·apoellic (tctlmalod 
qUttnUlttlon limit Ot dolocllon 1111'111. 

J Tho Ill1lllylO WAil pOlJllIvoly luonllllod, ttnd Ino ;aooocllliod numonclll Y/Jluo Is GIIUm~llJd 10 bo moro 
. .. uneol1nln Il1l1n would nottntttl~ DO oj/piloted lor Ihllillnalyala. 

J+ Tho onlllyto Wllll)ODlilvoly IdlJnlllllld, lind Iho ropor1od valuoll lin aollmoto and 1II~"ly 10 bo blbDOd 
high. 

J .. fl10 ol1l1lyto WRS pOlllllvoly Iduntlll~dl Ilnd tha tGpottod vBlue Illln o,lImolo nnd IIkol), 10 bo bloDOd 
low, . 

UJ Tho analVlo Willi anl1l&lQd for but nol doloclod, ~opol1ltd vllluo tlon ,I!lmnlo ollhlt allmpl.,. 
.. "oollle qunnlllollol1 I mil 01' dfillcllo" limit, 

~ Tha uampltt rouUlt1l arB tojected boctluao 01 aotlouD dollclo"clolin Iho obllll), \0 IInaly:o Iho lomplo 
..!lnd mool qualll~ eO~!lol ctll~rlll: I!!.GlloncO or Bblonco connol bo vorillad, 

~PM Wllhoullutthor tevlow ollho row datCl, Iho IlIlml)lo rODulls nro unueab/D dUBio a~Mou, dorlcloneloll 
In Iho ability 10 anOXIG tho anml~lo Dnd mltol ~alllY conlrol cnlorlo. ProoonolJ or aDdOnco cdnnol 
1)0 votillod, NOTEI ny ralSun" qUDlillad 1lI AP mUll bo OYIIIUlIllJd lor rolovoneo 10 dRill UOD, 

P Prolaealonnljudgmonl Dhould bo applied \0 using Iho dolliin dDclllon-mllklng. 
PM Prololtslonnl judgmonl tshould bo appllod 10 utlng tho da\taln doellloM'I'Illklng, A manual Tovlow 01 

tho row dlllllill rocommondod 10 dalormlno IIlho dolGcllmplctl data uso lor doeilion-moking. 

Oelalls 01 quality assuranco/quallty conlrolllct!vltlOB oro prasonlod In Chapter 4 01 this addendum. 
Quallflera resulting from beuollno and !ocuBod validation Bra shown In tho analytical rOBulla tl1bhlS Ine\udad 
In Ohaplor IS 0\ this addondum. Summarios 01 dall! quality ovoluallona and focusod validation of anlllyllclll 
dala roldvanllo Ihls Bddandum oro given In Appandlx 9. RaJoctod dala do nol Bppoar In tho OhBplor 5 
dala tablds. TIIO RPM, 1'. Bnd PM qualltlofs do not appGlU In Cl1llplor 5 data tabloB, nor In Appondlx 9, 
bocautls Ihey sra replBcod during 10CURGd validation according 10 Iho dolo USQ. 

3.2 Procell fol' the IdenU11cotion of copes 

AftB'r tho dala validation procadUfa Is comploll) and Iho sit!) data arG finBlilod, the nel<16tap In Ihe process 
lIS 10 compara silo dala wllh available background data to dotormlne wholhar dGtocled chamlcals may be of 
anthropogenic or nalural ongln. Tha resulls of B focusod data \/alldallon should 9)(cludo from 
consideration lor background comparison any contaminant tholls IdonUflad 618 an artlfscl of an analytical 
laboratory or flold contamlnoUon, analytlcallnlorloroncB, or ImpropBr analyto IdonUflcallon or quantltallon. 
Tho purpose of this doclalon stop Is 10 del ermine If chamlcals for which natural or anthropogonlc 
background dlstrlbutlons aro avallabla should be rntalnod as COPOs or ollmlnalod from fur1her 
consideration. 
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Chapter 3 Approach to Sample Anal.vses cmd Datcl Assessment 

3.2.1 Inorganic Chemicals 

InorganIc chemical analyses were not per10rmed lor the InvestlgBllons descrlbad In Ihls addendum, 
Therelore, this section Is not applicable, 

3.2.2 Radlonuclldes 

Oomparlng reported radiochemical resulls 10 minimum delectable activities (MOAs) and background dala Is 
necessary to determine the presence 01 rndlonuclldea and 10 distinguish concentrations 01 radlonuclldes 
aSDoclatad with Laboratory operations Irom Ihose attributable to global fallout or to naturally occurring 
background levels. 

The ER Project requires that radiochemical data be reported by a laboratory on the basis of a detecllon 
test. 'rherelore, os part 01 the dt\to valldallon and data assessment processes, reported results must be 
ovaluated to ensure that only those resulls Ihat represent detecllons be used to CIODslly a radlonucllde as 
a COPC. This Is typically done by comparing the reported valUe with the associated MOA II one Is 
reported. When the MOA Is not available or does nol meel the data qual1ty needs 01 the ER Project, the 
reported value will be tested against an esllmated MDA. This esllmated value Is based on the Instrument 
counllng error. The coUnting error Is typically reported as the analyllcal uncertainty at a value of i-sigma 
(that 1St one standard deviation around the measured value), and the esllmated MDA Is computed as 3· 
sigma around the measured value. 

Detected radlonuclldes are retained as COPCs or eliminated from further conslderatlon based on a 
comparison with natural or anlhropogenlo background distributions, As discussed In Section 4.2 In 
Chapter 4 01 this addendun" short-lived Isotopes Included In the gamma spectrosoopy suite for quality 
assurance purposes are not evoluated as POD sible oontamlnants. The radlonuclldo background data used 
In this addondum are frorTl the following sources: 

• tull samples collected throughout l.os Alamos County lor whloh ohamlcol analyslls Were 
perlormed for certain naturally occurring radioactive chemicals (longmlro et al. 1995, 52221) and 

• background soli and sedlmonl concenlrailons 01 radloaallve chamlcals £\!IBoelaled wllh global 
lalloutlrom atmospherlo nucloar tesllng ('~IAm, mOsl '''Pul f;W,i.tOpU, wSr, and tritium) and 0/ celialn 
naturally OCCUrring radloacllve ohemlcals (Ryll 131 01. 1991. 50i BO). 

Soli samples Were not collected from Idantillable soli horizons at TA·t16 and were oftan collected Irdm 
backfill 01 unknown origin. As recommended In Rytl et al. (HJEI1. MiBe), upper tolorance limit (UTL) 
vatuAs calculated using data obtained Irom canyons sediments Were used lor baokground comparison 01 
nalurally occurring rudionucUdo9 ("'Th, 2»t'h, f:Qjh, ~34U, ,nUl and I3IIU) In soli madla. The sUrlnce UrL 
values lor lalloul radlonuol1des lUlAm, i:l1CS, V'l6pu, VlOJ'OpU, lIQSt. and Irillum) Wate uBad for soll9tlm~le!l 
collected In the 0 10 o.S·lIlnlaNals. Fallout tadlonuclldo conoentratlons In deeper sample InteMllB Wets 
not compared wllh the surlace UrLs beClause {allout activity Is IImHed to Butfnce Bolls. However, any (allout 
radlonuclide deteoted at dopths below 0.5 Ills consldeted to be preBent obovo baokground levals. 

The U!)e 01 UTL vnlulis for lalioul racJlonuolides Is subject to two quallfloatlons. Flrsl, tho data sellor falioUi 
tadlonuolldes mUstlnoluda data Irom sampling loonllono allhe perhneler ollho Laboratory, whloh hnvo 
911~htly higher radlonucllcJe lavElis Ihan regional observations away Irom tho Labotalory. Thet%ta, thena 
UTl.s represent baseline levels IhRtlnclllde some oontrlbullon ftoln LnboralolY opetnUo!is In additIon 10 
atmospheric lallou!. In particular, lhe dllieranoe between the parlmolar and taglonal "uI'u ooncentratlol1s 
Is statistically significant. 
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Sacond, the UTLs for fallout radlonuclldes should apply only to the 0 to 6-ln. Interval of undisturbed solis. 
Howevar, the UTLs have been appllGd to the 0 to a-In. InloNDls of disturbed solis as well, Including 
possible 1111 matenals and sediments. Oependlng on the ongln of current sur1ace solis, rollout radlonucllde 
concentrations bolow UTI. vBlues In tho 0 10 a-In. Interval could be the result of slta processas or olhor 
Laboratory activities. Conversoly, fallout radlonuclldo concentrations below UTL valuGs In sedlmenls 
deeper than e In. could be the rasun 01 radepoaUlon 01 surface 60lis ralhor Ihan SIlB rBleasea. Slte·spaclflc 
Information ragardlng soli dlslurbance and sedlmenlary proeesses Is generally elthor unavailable or 
Inconcluslvo. Applying U"n.s for fallout rodlonuclldes 10 any surface soli Is JusUlied from B practical 
standpoint bocaulJo the UTL comparison Is partormad within the contoKt of risk-basad dGclslon·maklng. 
The onoln of a parllcular radlonuclldo Is not relavant II tho concentration Is below Ino baseline value. 

Tho natlyo tuff underlying TA·48Is capped by tho Obt3 cooling unit 01 tho Tshlrege Member 01 the 
Bandelier Tulf. For thorium Isotopes analyzed by alpna spectrometry, background UTL yalues In tuH 
media Ilra available only lor WTh. For background companson of DOTh In tuH samplos, the Obt3 UTI. value 
for '»Th \'VBB ueed aD EI surrogatG velus, For background comparison oll!lOj'h In tuH samples, the ObiS UTI. 
value lor lieu was used as s surrogalo value. USG of both surrogates Is basad on tho tlsoumptlon 01 secular 
equilibrium balwoon tho long·llvad I'aronlo rmd tho progany radlonuclldao fifTh lind It»f'h.' 

Oompnrloonm belwoon Bllo data Bnd background dala are Inltlnlly performed by companng allch observed 
concenltsllon dalum with a radionucllda.spoolllc baokground scroonlng VBluo thatla ollhor tho UTI. or tho 
mO.lclmum ropO/1ad concBnlrallonl Those background Bcroonlng valuos oro derlvod 1ron, Laboratory. wide 
solll dGdlmanl, and lulf background data, Gnd dotalls on tht colculalion 01 thosa volua8 arB prosontad In 
Longmire 01 all (1995,62227) and Rytl el BI. (1997, t>61 B6), COrlaln rodlonuclldos In CBrlllln mBdla hovo 
no·l.oboratory·wldo background data. For thoao O)(coptlons, PRS sBmplG.spBClllc MOAs arB usod 08 
nominal background ecrB9nlng voluGG. In this addondum, dolocted rodlonuclldGD tnBI lock background 
data Includo 1~~CB, 1WtEu, "Na, and ,oe~u. 

3,2,3 Organlo Chemical, 

Organlo chomlcal analyses wsro nol plJrfotmlld for Ihe InvoatigatlonB dGGcribed In this Bddondum. 
ThorolorB, Ihlo dBcllon Is nol /l~pllcl.1bld. 

3,2.4 Alllk·Sued Screening AUGBBmont 

Inorganic ehumloala DNd radlo"uclldell thBIIJ)(coltd background Bnd organic chCJmlcals poalllvBly IdGntlllBd 
I" ono or moto sumplBllllta compatod wllh BALD 10 ovaludlo Iho !)OIOnUsl for sdvGrso haallh Impacts. 
SA loG lor nonrndloactlvt1 chemicals aro basad on EPA Roglon 9 preliminary rGmlldlotlon goals for 
rOdldGntlHI Doll (I:PA 10eD, 541399). SALD for radlonuclldosluo ballad on roaldQ!'lUal G>:p06urn 
oBBumpllot11l lind an annulli dODe limit 01 10 mtdm. Tho doclalon 10 IdonUly a chomlcal al B COPC whon 0 
SAlois nol Gvallublo III made on B oase·l)y-audO bllllll, toklng Inlo account \"0 ovallublilly 01 jjrocGoa 
kt1owllJdgo and loxlcologlcallnlormallon. 

If more Ihan OM CO1'O III prsoont I1llho anG, Q mulUI)lo chamlcal BVDlulltion (MOE) Is I'0rlotmGd 10 
dellnmlno If tI,e potGntlally addltlvB nUnct ot ehGmlclllu dolGC10d b~low SALa wcmonlo oddilional 
InvGslIgBtlon. Tho m13lhod tor performing Btl MOG 10 oummBtlzod In the policy documonl Rlsk.BlJs,d 
COrtc1c':tIV6 Aet/of1l'rocl1lJs (COrtlob 1996. 15151516). Tholle compllrlaona artl tho laal qUdnlllBl/yO 11101''' In 
tho Goroenlng IllUIOdlSm9111 IlrooodtJ lor humon hculllh conCQrns. II COl'Oo tomaln IIlIar Ihla Dtop, "'0" 
fUHhlU GVnlull\lon hi roqulrod. II no COI'Os rdM1dln andr Ihla Dlop Bnd the dOID eat Ie ndoquBlo 10 oUppol1 
thl3 d~oIDI()111 un Nt:A tdcommoMdl1l1oM ml1Y bo I'ropolJQd boood 011 human hQIlIII, concomG. 

• c 
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CJWptt!f 3 

11 COPCs remain allar the soreenlng IlsBos!:lmenl l Beversl options exist far the PRe. Addltlonnl eVlllulllIOf1 
may lead to eUmlnatlng one or more COPCs wilhaul going Into E1 formal risk IlSSeBBment. The alia may be 
proposed lor lurthor sampling to more completely oharaclerlle lhe nalure and/or oxtenl 01 allo 
contamlnallon. A risk Ilssessmenl may be conducted 10 delarmlne whether the rBmlllnll1~ COPCs ptollol1l 
an unacceptable human heallh risk. The aile may be proposed lor remadlallon II It Is cost o!fecllyo 10 
proceed without additional evaluallon. 

3.3 Human Honlth Ass8syment 

3.3.1 Risk Duu to Naturally Occurring Inorganic Chomlcals In Solla (Bockground) 

Risk Is assoclaled with exposure to Inorganic chemicals ocourrlng naturally In 1'1011. Calculation 01 
background risks using Ihe same methodology as slle risk estimates provides a frams 01 referanclJ for risk 
Isvels calculated at a silo. This In/ormation provides a basis lor determining risk-based remedlallon goals I 
whIch In somo circumstances may be sal allorg81 risks comparable 10 baokground rather than dajault 
values (thaI Is. a cancer risk 0110" or a hazard Index of 1). Bnckground risks can also affecl decisions Ul 
sites thaI have chemicals lor which thare Is B toxicity threshold. For some Inorganic chemicals I background 
Intakes may be near a tOXicity threshold such that Incremental Intakes associated wllh contamlmltion mny 
be unacceptable. 

Background risk estimates provided In Table 3.3.1-1 were calculaled using the sama exposure 
assumptions by whilJh SALs are caicliialed. SALs are based on haalth-prolecllve aSBumptlons for a 
resldenllal scenario (EPA 1996, 54899). For soli exposure, the pathways Include Incidental solilngl:stion, 
Inhalation 01 resuspended dust, and dermal contact with soli. Tho background 9011 dala used lor Ihese 
calculallons were collected Irom several so/l horizons al geographically diverse locations. aockground 
risks ara Elstlmaled lor two statistics. One slatistlc Is the median, Which represents the midpoint In Ihe 
concentration range (technically. the median 15 the concentration value thaI divides the results Inlo two 
oquElI groups or where halt 01 the data are above and halt are below this yalue). Tho second alatlsllc 
represents thEl upper range on background concentmtlon values and is either a calculated UTL or a 
maximum concentration value. 

The background risks based on \he Laboralot'j SAL residential exposufe model are provided In Table 
3.3.1·1. Risks due 10 background concentration are presented for both noncarCinogenic and 
carcinogenic outcomes. The potential for adverse noncarcinogenic health ellects 15 Elstlmated by a hazard 
quollenl. A chemical In lake leading to a hazard quollent of up to 1 15 not associated with adversa health 
eHects. None of Ihe median or UTL background concentrallons resuilin halard quotlents grealer than 1. 

Three 01 the background Inorganic chemicals provided In Table 3.3.1·1 are also carcinogens. Applying 
the delaull exposure assumptions used lor SALs, Ihe lHetlma cancer risks dUD 10 resldenllal soli exposure 
\0 background concentrations (UTL column) are estimated at approximately 1 excess case 01 cancer In 
100,000 people for beryllium I 2 In 100,000 tor arsenic, and 2 In 1,000,000.000 for cadmium (carcinogenic 
only by inhalntlon). EPA uses a range 0/ 1 excess casl;! 01 cancer In 10,000 people to 1 In 1,000,000 as a 
guldancl3 lor an acceptable range 01 cancer risk (EPA 1990). 

Theso background risk estimates provide a lrame 01 reference lor a risk-based screenIng assessment and 
sHe decisions. II a site-specific risk assessment Is necessary to further evaluate rlsks t background risks can 
also be calculaled using slle/scenarlo.specilic assumptions to assist In any ramedlal action decisions lor 
the site. 
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:rAa I.E..3JJ.:1 
AISl< DUE TO SACKOAOUND CONC~NTAATIONS OF INORGANIC CHEMICAI.S IN SOIl. 

ASSUMING A RESIOENTIAI. SCENARIO' 

Unckgfound Soli Conctnlrallonh HtIllltd WI.llmo 
Inorganic (mglkg) Quollent Clncer Rlllk 
Chomicil Modlan l1T1. MIdlln LITL MIdlln L/Tl. 

Aluminum 10.000 30,700 0.1 0.6 NCC NO 
Anllmony 0.6 l' 0.02 0,03 NO NO 
ArsonIc 4 7.82 0,2 0,4 1X'0" 2)('0" 

Barium 130 316 0.00 0.00 NO NO 
l30lylilum 0.896 1.1)1> 0.003 0,006 B)(10" , X, 0" 

Cadmlun,· 0,2 2.0' 0.005 0.07 1 x, 0"0 2X10" 
Chromium' B.6 19.3 0.00009 0.0002 NO NO 
Coball G 11M! 0.001 0.004 NO NO 
C:oppor G.75 1 G,15 0.002 0.01 NO NO 
Load' 12 23.3 0.03 0,06 NO NO 
Mongnnooo 320 714 0.0' 0.2 NO NO 
Morcul)l 0.06 0.1 11 0,002 0.004 NO NO -Nickol 7 15,2 0,005 0.01 NC NO 
Solonlum 0.3 1.7- 0,0008 O.OOG NO NO 
Thallium 0,2 1 i 0.03 0.2 NO NO . 
Uranium 0,9 1.67 0.004 O.OOB NO NO 
Vanadium 21 41,9 0,04 o,oa NO NO 
Zinc 30.7 50.8 0.001 0,002 NO t.;o 

a. RIIIk IIsilmolol1 am tmaod on ml%nea doaos.lll0p0 IBClOf1t, and EPA Roglon 9 dolouil OlCpollum osaumpHonlS oN9Cllllo Augusl 
m911 (EPA 1900,IS4HOO). 

b. Buckground conconttnllOnllllkon from tho !.orIgmlro 01 61. nll·1Io/11 hOr1~on dalll sol (10915,48818) 
c. NO. noncatclnogon 
d. MiOOmum dolDCIod btu:kgltlUnd YlIluo 
o. Cnncor Itaka lorClldmum oro basad BOIflly on Inlmlouon ollOlluspondlJd dUBI, 
I. Nn!utnlly ocoun1ng c:hromlum Is lIuumod 10 Olelst In III';YRlonl slllia. 
g. H01JJItI quoUonl bllBOd on bIoIUnoUc uplnke modol 

3,3,2 Risk ASBoasment 

No human heallh risk aGSGssments were performed lor the PAS decision sets Included In this addendum. 

3,4 Ecologlcol Assossmont 

In cooperation with tha New Mexico Environment Oepal1ment and EPA Region 6, the L.aboralory EA 
ProJect Is developing an approach lor ecological risk assessment. Fur:har discussion· of ecological risk 
Bssascmont malhodology will be deferrod until tho ocologlcal exposure unit methodology will be delerred 
tJntll the ecological exposure unit methodology being developed has been approved. 
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CJwpter 4 Re~l'/Ilt.f of QIW"~' AssurClIlCt!lQlwllty Control Ac:tlvltlt!.\' 

4.0 RESULTS OF QUAl-ITY ASsURANCEJQUA!.ITY CONTROL. ACTIVITIES 

The objectlve 01 the Technical Area (TA) -48 Resourco OOnSElNl3\1on nJ1d Reoovery Act lucllHy 
Investigation (RFI) Is to determine H any ohemlcals 01 potontlal concorn (COPCs) aro proso"t at B potenllnl 
retoase slle (PAS) decision set. To meet this objective, the radiochemical analytloal methods that oro 
summarized In Table 3.1,1-1 In Chapter 301 this addendum wore apllliedi reaultB lor Inorganic nnd organlo 
chemlcElts are not Included, Quality control (00) prooodures Wate Implemented In tho annlytlcallaborntoty 
to provide esl/mates 01 tho bias and precision ollhe radiochemIcal measuremanls. Tho lollowln~ specilic 
QC snmptos and procedure!] were usod to OSSOBS bios: loboralory blank Damples, Irncar recoVcltY, 
perlorrnance evaluation (PE) samples, and laboratory conlrol sampls!I (LOSs). j'he speoilic QO samples 
and ptocedures used 10 assess preCision Were laboratory duplicate sam~les. 

CO samples were also collected In Ihe /laid 10 provide Information ragardl"g son,pllng procedure bias. 
Field CC samples InclUded boUle blanks and equlpmenl tlnsala blanks, The tesults 01 aNalYsis olll,e Hold 
CO samples Indicated that no bla!! or lalse positive rasults Were Introduoed beclluse 01 /ltJld sampling 
procedures, 

Estimates 01 the proclslon and bias 01 the radlologloal analyta SUIlDS eta ptosonted by ovnlualing Iha 
specllic quality Indicators listed nbovel based on the CO data available lor all soil sElmples collacted EI~ 
TA·4a. Potential limitations I', the analytical dala thnl may Impaellhalr Intended Use are noled. A subsel 01 
the TA·48 sample results were evnluatad for this addendum, OI1d a spocllic discussion 01 the sample 
rosulls presented In this addendum appears In Seotlon 4.2. The resulla lor Indl~ldunl sumplas Were 
qualilled by Elvaluatlon 01 the above listed QO poramolers 09 deDerlbed In Seolion 3,1.2 In Chopler 3 01 
this acJdendum. Quallliers resulting Irom the valldall"" prooess Dre del/ned I" Table 3.1.2-1 und Bro showl, 
In the nnnlytlcnilables In Ohapter 5 01 this addendum. 

Details regarding the quaUllcalion 01 analytical results for IndiVidual samples era giVen In Appendix !3 ollhls 
addendum, 

4.1 Inorganic ANalyses 

Results lor Inor~anlo analyses oro not prosentad In this addondum. A discussion 01 QO acllvltlos jar 
orgnnlc unalyses of r A·48 samples cnn bo fOUnd In tha RFI report (LANL 1995, 50295). 

4.2 Rodlochomlcal Analyges 

Soli samples collected at TA-48 underwent one or mote 01 tho radlochemlcctl £1t1alysoallstod In iabla 
3,1.1·1 In Chapter 3 01 this addendum. Tho results lor tho analysis 0112 soli samples by alpha 
spectromelry and 2,1 soli samples by gamma spoolrosoopy werD twaluated lot this addendum. GElmma 
spectroscopy and alpha spectrometry Were perlormed at boll' Internal and externnlllxed·slla Inborntotlas. 
The radio nuclides £lMlllYlSd by alpha spectrometry were wAm. mpu. m.R~Clpu (unrosolved laotopos), tuih, 
IX'Th. ~h, :r.J.4U, t'~U, and ,lIIU. 

The analyte list. minImum detectable nctlvltles (MDAs), and annlyl/onl methods omploYl3d lor tho lI)(ad-!llta 
Inboralory radloohemlcal analyses ore given In Table 4.2·1, A comparison 01 tile MDAe and Laboratory 13011 
screening acllon levels (SALe) Indlcatos thai the radiochemical mothods employed wore Buillolonlly 
sensilive to dateol poteNtial radlologlcnl conlamlnants In soli at concantrellons bolow SAL vulues. Tho 
required QO procedures Dnd accaptanco crltorla nro given In the Envlronmentnl Rastorallon (I:R) Projaci 
analytical sorvlces slatement 01 work (LANL 1995, 49738). The analytloal protocols used Wtlra eIther 
Laboratory Internal protocols (LANL 1993, 31194) or external protoools, which have muoh In common with 
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tho ~l1bOI'1110ry rodlachomlalry mothodB, The radlochomln1ty procoduros will Vllry 80mowhat from 
laboraloty 10 laboratory beCBU8G 01 tho Ilick 01 prClmulgolod radiological protocols. No holding lime 
I'Oqulromenla G)(lat lor tho radiochemical onBIY80B, 

~ 

ANAL.V1'E L.IS'r, MINIMUM DETECTASL.I! ACTIVITIES, AND 
ANAL.VTICAL. METHOOS FOA AACIONUCL.IDE CONSTITUENTS IN TAN10 SOIl.. SAMPI..ES 

Hall'LIID Dltll,clld MDA Boll BAL Analy1lcIII 
Analyto (yr) I1mlnlon (pCVg) (pCVg) Method 

"'Am 432.2 u O,OG 22 a ,SpoclromGII)'. 
"·Pu 87,7 II 0,05 27 a .SpOClrOlnOll)' 
m.liol)u· 2,410)( 10' u 0,0& 24 a ·BpGCIIOmOII)' 

1# , ... rn Ott 

".,.11 , 11)13 n O.OD 1,' u .SJ).clromolry 
• "M' -'lIIfh '.G4le 10' u o,oa 0.'0 ~OCltolnolry , , , ....... ,. t 1 ....... 

'urh , 140)( 101~ a o.oa 0.77 a ,SpOCllomoll)' -- ~ 

:MOle 10' ~u a 0.00 13 a ·BpocltomlJlry , --o.or-- . ,ltU 7,04)( 10· u '0 a .SpoeltOmllll)' 
, 1* • .......... , .. u 4.47 )( '0· n 0,06 07 Ct ·SpoCltomllll)' . -Gammu Illloctro8COPY BI\UlyitJub Viltloo' y 0,2- VlIl1a&' "t -SpectroDCOI))' 

I , h ... 

n. Thll ttl Pu nl'lU ~'u IlOIopalJ C8I1I'1OI b4! diIJunuu1llhud by rtIp/\/1 Gf)8Ct.cmelly. ,,~O Imlr.llio 01 "'Pu I. gl\'l'ln, 
b. 'l'na UttIt\JI\IIII')tJeIr~IJ/1IIIYlIIIIIIII. 01\101' \., thalIA l'rcluelllnAl)1JOAIIIOMCOllltGlltlnunt oi WOI1< (LANl. 10UG. 1\0'738) IIltlln 

Apprird 1\ A (;III"" IS ,. 

Il. QI1tIIIIIIl &I)UC\IOOIXlP~ 111111)'1" uQIDClII!lln TA04U Il0l111111) U.lud In Tnblo 1I,2,rM, 
d, f'ul MOA lor "'Mllird 'I'CollI 0.2 pC\IO: Iho vnlulllo, Olho' Mlllyt.1I Will Yl/I')I. 

..-.. , j. ......... . - ..... . 

,"2.1 Dlttarmltllitlon of Datactlon Stntul 

~o"ot1lng !ormula for rtldlochamlcnl dolo ytlty Irom loboralolY 10 laboratory. For dOlO ropol1od by Ihlt 
Intornul fl)(od·aUo IllboralotloB, tho uncoHalnllolllhul oro ropOl1od with tho sllmplo rGBulls GrB colculalQd 
ulllng f"ohuson counting BinUlllloo Ltnd ttrQ bOKod on boll' lIomple and backgroul,d or blank counts. A 
longBr oounilimo rcasulla In lJ lowen uncoHdlnty. TM ropol10d nnDlylical uncanolnUaB tako Inlo Dccount thlt 
ohBmloal rocovslY of tho lrocor but do 1101 roflocltho vnrlablilly arising from Damplo proparD1Ion or olhor 
IIUUtOGS 01 mOBIJUromonlorrt)r. Tho 'niatntllllxod·ollo II1"or(1\01106 do nol raport IlBmph"llpOcllic MeA 
valuGlI, 'rhsroforG, Iha dUluollon slalUB 01 radloohl'lmlcal rOBulla from 11'0 Inlornal H);od-slle loborBiorias 
was Oalltnllied from Iho ropot1ad uncol1olnty vBluB, It WilD IlIlBumod IhDllho rsported uncol1olnlY /s IhB 
1-9lgmn oounllng uncsl1alnly, basod on Inlormatlon conlolnod In Iho I.oboralory Inlomal proloeol 
dooumont (I.ANI.1993, 31794). Following Iho rocommt'mdntlon glvon In l1yfl 01 01. (1091, GG1BG). thB 
MeA 18 13I1Uml1tod so 'hroo limos the ropoHod uncortolnly VI1JUtl. Any raDult 10SD Il1an or aqual to IhrBo 
timOR tho unoar1lilnty 'Joluo 11\ oOl1sldGtod 10 bo nondotoclod. NondolBctod voluoll BrB Indlcaled by tha U 
lIag In 1M Chap\!)t 6 data lablln. 

i-or dnta ropot1Bd by Ihe oxlBrnalllxod'BUO IBbortJlorlas, Iho 10101 propllQnted uncol'IBlnty (TPU), whlcl, 
Includus all ~ourcos 01 vol1ablllty aridlng lrom lIampls proporo\lon Bnd mtJBsuromon\ orror, Is ropOrlod with 
thu 8ampls (oGullsl f!or dBla oblalnod boloro 1905, tho 1-BlgmB TPU vnlUBa Bra mportod Dolho onDlyllcBI 
unclJMolnty and con bB UBod 10 oaUmoto Ihe detocllon DIDluB. Any rOBul1looG Ihan or equBlto Ihroo limos 
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the reported uncertainty value Is considered 10 be nondeteclod. For data obtained alter API'II1995 1 

snmple-speclflc MDA values are reported and used to determine the delecllon sial US 01 the sample resull. 
When the sample-specific MDA value Is avallablel any result less than or equal to the MDA value Is 
considered 10 be nondelecled. 

II Ihe measured acllvity of a particular radlonucllde is at or noar background levels, the analytical results will 
exhibit a statistical distribution of bolh positive and negative numbers near zero activity. Negallve values 
may result when the measured background value, usually determined by analysis 01 a blank samplo, Is 
subtracted Irom the measured value for Ihe sample. Both the blank (background) value and the sample 
value have an associated uncertainly: thoreforo, a linUs probability axlsls thElt a negallve value may result 
whon the background correction Is pariormed. A negallve value has no physical Significance for an 
Individual measurement but may be Included In a Jarger data set 10 establish the distribution olvslues. The 
data sellor TA·48 Includes some negative activity vallJGs; however, In many casas negative values were 
simply reported as zero activity by the Inlernallaboratorles. 

4.2.2 Gnmmo Spoctroscopy Measurementfl 

During the Initial Phase I RFI sample collection eHort, gamma spectroscopy measurements were 
performed at a mobile laboratory, A small percentage of the samples were also analyzed at a flxod-alte 
laboratory, It was subsequenlly determined that the mobile laboratory gamma spectroscopy results are 
unusable to determine the nature 01 gamma·emlttlng radlonucllde contamlnallon (Pra111997, 55602). 
Additional samples were collected In 1997 and analyzed lor gamma-emItting radlonuclldes alllxed·slle 
laboratories to replace mobile laboratory data as necessary 10 Iullilithe objectives 01 the Phase I RFI. No 
mobile laboratory data are presented In Chaplor 5 of this addendum. 

Gamma speclroscopy was performed at flxed·slta laboratories for oHher a limited suite or a lull suite 01 
analy!es. depending on the dale 01 sample collecllon. Samples collected belore 1995 were analyzed for 
the limited sulle, and samples collscled In 1995 or lalor were analyzod lor the full suite of analytes. The 
limited suite consisted ollhe following five salivation and IIsslon products: 241Am, ' .... Cel eoCo, '~7CS, and 
IIlIlRu, Theso live radlonuclldes were chosen 10 be representative 01 the activation and IIsslon producls 
Ihat may be present as a result 01 the radloehomlcal processing that has been carried oul al TA·4B sines 
1951. The lull-oulle analyte list. Which Is given In the SA Projeot analyllealservlces statoment 01 work 
(LANL 1995, 49(38) Imd Appendix A o/thls addendum. Includes Ihe deoay series ollhe naturally 
occurring radlonuclldes 23!U 1 1I:MU, and 23l1Th as well as fission and activation products and their progeny, 
Measurements of naturally occurring radlonuolldes known 10 be prasonlln Laboratory salls provide an 
Indication ollhe quality 01 the gamma spectroscopy moalJuremenl. Nolo Ihatl'A1Am and i3;U emit both 
alpha and gamma radiation and can be detected by either emanation, Therefora, Ille data tables In 
Chapter 5 contain sample resulls lor Ihose two radlonuclldes measured by ollher alpha spectrometry or 
gamma spectroscopy. 

The hall-lives, ernlsslonsl and SAL values lor radlonuclldes detected In TA·48 soli samples by gamma 
spectroscopy are listod In Table 4.2.2-1. 01 the 19 rrtdlonuclldes doloclod, 10 have half·llves loss lhan 365 
days and are nol considered to be COPCs. Data lor Iheya Dhon·llved radlonuclldos can ba useful whelM 
evaluallng values reponed for a parent radlonucllde because the relative aollvlty ooncG/1lralion 01 parenl 
and daughler Isolopes Is El known qunnilly. -rho shorter-lived radlonuclldes ara usually Included In the 
analyte list to verily the presence 01 longer. lived parant Isotopes. The radlonucllcJes w8Ac (6.13 hours). 
21~f:lb (10.64 hours), and fO&TI (3.053 minutes) are In the deoay 90rlllD ollhe naturallY occurring radlonucllde 
2:I:trh. Tho radlonuoUdes aliBI (2.i4 mlnutos) and t21Th (10.72 days) aro In the decoy serIes 011110 naturally 
occurring radlonucllde f:!sU. The radlonuclldos ~14!31 (19.9 mlnutaD). wPb (26.8 minutes), and !34Th (2<1.10 
days) are In tho deoay series 01 the naturally occurring rfldlonucllde f:MU, The radlonucllde I!33Pa (27.0 doys) 
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Is tha shon·llved progany of the activation product mNp. The 116s101~ product I"'CO has a half-life 01 only 
284.6 days, These short-lived radlonuclldes ara not Bvaluated as primary radlonuclldl)s becausG they 
decay to unmeasurable concentrations within the span 01 sevaral years or lass. 

TAB LU,,2J.:1 
RADIONUCLIDES IN TA04B SOIL SAMPLES CETECTEC BV GAMMA SPECTROSCOPY 

Rldlonuclldo Hull·Llf,· Emlnlonl SAL (pCVg) 

u'Th decay aorlo, (Thorium 1j,,11II1 
tnAc 0.13 h a.~,.,. N.A. 
"'Pb 10.64 h ~.y N.A. 

"'1 3.063 m p,y N.A. 
t31U ufCav lerl .. (Actinium IleMel) 

ilia I 2.14 m a.~,"f N.A. 
filTh 18.72 d a,y N.A. 
,PU 7.04)110' Y a ,'I' 10 

'"U decay .orh,. (Uranium lIoflu) 
tHSI 19.9m a,~,"f N.A. 
'liPb 2G.8m ~,'l' N.A. 
I/o4Th 24,10 d 6.'1' N.A. 

Actlvlltlan products (and their dIcey productsJ 
'·'Am 432.7 'I a."1 22 . 
IIOCo 5.271 'I ~,"1 1.1 

"No 2.606 y D.Y 1.3 
mPn 27.0d ~.y N,A. -Flnlon productl 
''''Co 284,6 d I~,Y SG 
10'CII 2.066 Y ~,'t 1.9 
mCa 30.17 y I~,., G.1 
"'Eu 13.48 y ~,y 2.6 - 1M I , . 
IIliRu 372,0 d B 13 

Olher 
,uK 1.26)110·y ~,y 12 

",n " mlnLllolI, h .. 11OU11I, Ii " dOYlI, Y " you II -
Tho naturally occurring rodlonucllde 'ol( Is proBant In I..nboratory Golls 01 concGlmolions ranging fron, 2510 
40 pOVg Bnd Is always prasont In the gamma spectra of Laboratory soli BampleB, The 'oK gamma emission 
poak provides a quaillatlve Indicator 01 the accuracy of Iho gamma spoctroGcoPY mOLl6uromonl, bul l10K Is 
nol consldorod to 00 a potential contaminant 0\ TA·~e, ThB 'oK rOBulls lor laboralory dupllcato samplo! 
were olao used to catculate the proclslon 01 iho gamma Bpoctroscopy m008urOI"ant. 

TM gammu UpocttOBCOPY rOGultsworo roJected for ona aDmplo collr~CIQd al ~RS No. ~e.007(c), Sampla 10 
No. 0448·97·0078. l3ecause Qf 8Dmplo 10UB during handling and proporallon, Iho unalyllcollobornlory 
Milly ted 6I'IIMUIHcIGnt allquol 1l12.0 10 obtnln 11 rol\Bblo moDt)uromenl. Tho lIompll) rOBulla for naturally 
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occurring radlonuclldes worD anomalous Dnd biased vory high, Supplomantnl sumplas Ware colloctod to 
replnce Ihe rejected sample data. 

4.2,:) Rosults 01 CC Actlvltlos 

The accuracy ollhe radloohamlonl measuromenls Was monitored lor oach tlnalyllcnl batch by tho onalyalo 
01 slngle·bllncJ PE samples (submilled by Ihe !:A ProJecl Sllmple Mnn!j~emenl Ollice lor antnplea 
oollected belorl~ 1995) or LOSs Irnoeable to the Nalionallnsillulo 01 Standards and Technology (supplied 
by thE! analytical laboratory). The average recoveries 01 radloahamlonl al1ulytes ItOmlhe PI: sllmples E1I1d 
LOSs, whloh are summarlted In Table 4,2,3·1, INdloate accaptnble analyl/cal bias rot both Ihe alpha 
speotrometry and gamma spectroscopy toohnlquas, Pot IndividUal samplos, IIlhe recovery Itomlhe LOS 
or PI: sample Was not within 20% 01 the true valus, tho nssoclnted sumple teBUHs Wote quolltlad as 
esllmated (J lIag). For sElmple resulls Includod In Ihls addendum, reooverles from both Ihe PI: samples 
and LeSs were nil within 20% 01 the Irue value. 

IABLE 4~ 

PERCENT ReCOVeRV FROM LAEIORATORV CONTROL SAMPL.ES AND PER~ORMANCE 
eVALUATION SAMPLES ~OR TA·4B FlAOIOCHE:MICAL ANALVSES 

-
Percont ~ecovlttY 

Analyto NUmbel 01 Anillym ~Qny" Avorll9° 
Alphn Ip~trometry 

1~'Am G B4-12S 9S ± 1& 
n·pu 12 82 .. 110 100±1l 

f-, - ----- --_. ---- -------UU4IIpu 14 119-111 10.1 ± G - -mTh 11 710·108 80± 13 -''''Th 20 74-1/:;13 104 ± 20 
... _-- -"'ih 18 68-130 99 ± 17 

,"u HI 63-134 97 ± 10 
I1IU 17 46-157 9&±3G - --- .. _-----,,·U 21 43-142 9" ± 20 

Gamma lpeCtlOICOPY ---- -- --u'Am 6 91 .. 103 lOOt 5 
·'Co 0 94-104 100 ±4 
MlCo 6 97-102 100 ±2 

r--- --' -- - ___ , ----'l'CS 15 G1-119 98 ± 15 

The precision 01 the measurements was monitored by the analysis at laboralory dupllcatG samples. The 
Environmental Protection Agency (EPA) guidelines ror Inorganic dala review (EPA 1994,48639) wore 
applied to the evaluation 01 the radlochomlcal duplicate samples. TI1e EPA guideline!} suggest a control 
criteria 01 :1:35% relat.lve percent dtllarence (RPD) lor the assessment 01 duplicate sample results because 
laboralory variability arising Irom the subsampllng 01 hatarogeneous soli samples Is a common occurrence. 
Table 4.2.3·2 summarized the duplicate sample rosults lor the TA·4B radiochemical dala set. (RPD values 
were not calculaled " a radlonucllde was detected In either the regular or the duplicate sElmpla.) The 
av~rage APO values lor alpha speclromGtry analytas and 10K measurement by gamma spectroscopy 
Indicate acceptable preciSion tor the radlochamlcal methods employad. IIlhe APD between the regular 
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Rd~'ult.\· 0/ Quality A~'~'lIr(JIIc:f!lauall~' Camral Act(vlr(cs Chapter 4 --= ,er. ., 
lind dUI,lIoalo samplo rOllul\1I G)(coodad 313%1 tho somple rOBultD woro qUDlIlIGd IlD oDUmatod (J liog" For 
IHlm~lo r08ulln IMOludad 1M lhlB uddoMdum. ~I'O YBluGD for dupllcnto onmplG anolYloD waro all In wllhln 
OdOGptllncO arltaNo. 

IA13 Le 11 ,2.3:2 
I1I!t..ATIVI! PEI10ENT OllfFI!RI!NCI!6 FOR TA-4B OUPLIOATI! SAMP!..!: ANAI.VSI!S 

Relallvo Porcltnl DtffollnCO 

Al\ftIVI. NUln~t 01 Anlly ••• Ringe Avorago 

Alphll apeclrotnlltty 
Me. • 

'''PU " 0-33 1/,j :I: 14 
u. . t".';vpU . 

1 N/A 
'" - -tt'Th ,3 ,-1)2 2, :t ,8 .. 'w 

'''-11 1~ ,·,07 24:1: 30 - -"'TI1 14 '·77 1a :1:22 . .... 
''''U 1d '''''''5 17:1: H) .. , - -"·U , NIA ,- 3 

-----, ... U I •• 

'0 ,·78 I 17:1:22 

01111111111 Ipeetro.copy -,lito . 
"tl( 9 ' .... 9 '0;: , I,; 

Tho accuracy 01 tha alpha spoclromolry meoauromonts woo monilorad by 1"0 addition of Iracer ISOlopos 
during tho sa.mplo proparatlon 8tGI)II, Tho roponod semplB rOBulls are corracled for tho chomlcal ylold of 
Iha Iracar IsOlopa to account for matrix offactB and lossall durlng sBmplo proporallon. Sampla rOBulla woto 
quallflod os GBtimatod and biased low IJ· lIag) IIlho !racor racovary WI1S lass Ihan 30% bacauso a vary low 
trecur rocovory may Indlcnlo an unusual occurronco during analysis. lithe tracor racovo/y was lass than 
1 Oo/u. tho samplo rOBulis waro rOjactGd (R lIag). For two aamplos al PRS No, 48.Q07(b) (Sample 10 Nos. 
AAA3517 BI1d MA3519) tho thorium trscar rocoyoljI waB Isss than 30% but graaler Ihan 10%. For ona 
sampla III PRS No. 4B·007(0). Iha plutonium trocar rGcovory was lass than 30% but graator than' 0%, 
Thorofors. tho Isoloplc thorium or plutonIum rosulls lor thasG samplos should bo ragBrdad as oBlimaloB 
and potontlally biased low (J-lIag), ROl:lullO lor samples with low lrocar recovory aro uSBblo for scroonlng 
tlSBG9Smonts 01 alta datil bocnueQ Ihe roportod mBults ralloct tho chomlcal ylold of Ihe trocer. as mqulrod 
by tho alpha spoclromotljl prolocols, 

The analytical prolocols for maasurlng alpha.omllUng radlonuclldos rsqulre tl1at 11 melhod blank be 
proparod and annlyzod concurrently with each analytical batch. Blenk contamination should not e)(cood 
the MOA vsluG. In kaRplng with guidance glvon In Risk Assessment Guidance for Superfund, Volume I 
(EPA 1989. 8021), the sample rssults were qualified as osllmsted and biased high (J+ Ilag) If blank 
contamlnaUon was prosent. For lour samplos at PRS No. 48-002(0) (Sampla 10 Nos. AAA3545. 
AAA3546. AAA3S47, Bnd AAA37B2) tho Isotopic Ihorlum method blank waG contaminated due to tailing 
01 tha tracer poak Inl0 ths peak reolons ollnlorast. Theroforo, the ISOIOplc thorium results for Ihose four 
samples should bo ragnrded as estimates and pOlontlaHy biasad hIgh (J+ Uag), 

4.3 OrganIc Analysos 

Rosulls for organic analyses era nol prasen10d In this addendum. A discussion 01 00 BclllJllfes for organic 
analyses Of TA-48 samples can be found tn Iho RFI roport (LANL , 995. 50295). 
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Chaptet' 5 Specific ReJ'1I1tJ', Cot/clusiol/,\'. (wd RecottltlWllclatloll,\' 

5.0 SPECIFIC RESUI. TS, CONCLUSIONS, AND RECOMMENDATIONS 

Although Ihls document Is an addendum to the RFI Report For Potentisl Relesse Sites 48·001. 
48·002(6) 48·00348·00548·007(8) 48·007(b) 48·007(c) 48·007(d) 48·007(f) 48·010 (LANL 1995. 
50295) (hereafter ralerred to as "the RFI report"). Chapter 5 Is Includud In lis entirely lollowlng the 
guidance In the Resource ConsBrYstion and Recovery Act Facility (RFI) Report Framework Polley 
(LANL 1996. 56386). The RFI report (LANL 1995. 50295) lollowed previous guidance: however, to 
ensure compliance with currenl policy all applloablo sections huve been Included In this addendum. TI1e 
RFI report (LANL 1995. 50295) presents resulls (In Chapler 4) In potontial release slle (PRS) aggregales 
'ollowlng the structure 01 the RFI Work Plan for Operable Unit 1129 (LANL 1992. 7888) (hereaUor 
referred to as "the work pion"). This addendum presents PRSs Individually. 

5.1 PAS No. 48-002(e) 

PRS No. 48·002(e) was 1I smnll container sloroge aroa localed or1 tho easl side 01 building TA·4a·1. 

No radlonucllde ohemlcals 01 polenllal conoern (COPCs) Were Idenlilled during the human heallh risk· 
based soreenlng Bsses!lmenl. PRS No. 48·002(e) Is recommendod lor no lurthar acllon (NFA) balled on 
NFA Crllerlon 5 (LANL 1996. 54943). 

5.1.1 History 

PAS No. 48·002(8) Is dlsoussed In detail In Section 3.5 01 tho RFI Work Plan for Operable Unit 1129 
(LANL 1992, 166S) (herealler "Ihe work plan") and In Secllon 1.20 oltha June 1994 addondumto the 
work plEIn (Pratt 1994. 43415). Results 01 !he Phase Iinvosilgatlon ura presatlled In the RFI report (LANL 
1995, 50295). 

The area was IIsled In Ihe 1988 Laboratory lIClive conlolner slorage dalabase. t:OI' ITlany yenrslhe Draa WEIB 
used to stora solvents such all out ling 011: howevor j £III oonlolners ond oU'l3r malerlal Ware removed Itom 
the orElo In 1989 or 1990. Since JUne 1992 Ihe £Iroa has been used to stofa n lI~uld nltro~en tank ond 
severnl compressed·gas cylinders. 

The potenllal aontamlnonls evalualed during Ihe £Iollvllies deacrlbad In this addendum Included alpha· 
and gammo·etnllllng rndlonuolldlJs. 

5.1.2 Doscrlptlon 

Noarly all 01 PAS No. 40-002(e) Is covered wHh osph£lltl)oVlng. ihora Is £I smnli £Iron 01 exposed Boll, and a 
small concrete pad (3 It by 6 !I) Is located to the DIlSt. The ~AS Islocnled onsl 01 building TA·4e·1 [lnd 
north 01 building TA·48·11. A slain. which appeCifS 10 conslsl 01 outll"~ oil. Was 10cBtBd 4 to 111 oost 01 the 
conorele pad. Location 10 No. 4a-2031 WEl9 sElmpled In on areD 01 expoBed soli approximately hallway 
between Ihe concrele pad and Ihe Visible 011 IIlaln. During Ihe drilling ollha har,d'auger 11010, cetolUI 
markouis Were needed beoause 01 Golely conoart1s assoclaled wllh nearby burled Ulility lines. A BUNace 
soil sample Was colleoled 01 Location 10 No. 48·2051 (Ihe original sllmpllr,g locallon) adjllClmlto Iho 
concrete pad where surface runoll sedlmenl had collecled. 

5,113 Previous InvestlsntlotlR 

Phase I 01 the Resource Conservation nf1d Recovery Act (FICRA) lacl/lty Inve911gal/on (Rr-I) slla 
characterllaUon at PRS No. 46.002(0) Was performed In July 1093. Tilo rasulls Wote ptl3sonlod In Ihe AFI 
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Specific Results, COHcluslons, and Recommr.ndatio1/s Chaprer 5 

report (LANI. 1995, 50295), which was eubmillad 10 the Envlronmenlal Proloc!lon Agency (E~A) In 
Seplombor 1 995. ~RS No. 48·002(13) was recommended lor NFA In Ihe RFI report (LANI. 1995, 60295). 
In JanualY 1997 the Sampling and Analysis Plan for TA·48 (LANI. 1997, 55326) (harBslIBr relarrad to 
as "the SAP") was prepared and submlt10d 10 tho Department 01 Energy (DOE): Q copy was senl to tho 
Now Moxlco !:nvlronmont Dopartmenl (NMED) lor Inlorma\lonnl purposos. Tho SAP described sampling 
actlvlUoB propoBad 10 satJsry Iho roqulromonlD 01 D rogulalor notJca 0\ dOl\cloncy (NOD) lor the RFt report 
(LANI. 1996, 64448) and an NMED request lor addlUonallnlormBllon about Iha RFI report (LAN I. 1996, 
55064). During March and Juno 1997 oampling octlvltJes woro performod In accordance with Ihe SAF'. 

5,1.4 Flold InvoBtlgBtlon 

Tho ObJBclive ollhe InvGslIgatJon, 0& descrlbod In the SAP (LANI. '997, 55326), wall to dolormlne Ihe 
prosGncG or I1b"OI'CG of gl1mmu'Gmllllng rndlonucl\dos nbova background IOVGls and, If prasenl, whother 
lhay rspraoGnl El polGntlollhreallo human 110allh or Iho onvlronmBnt. 

ThG gonGral concoplul1l model 01 conlamlnantlrl1nspcrt 111 TA·48 10 d06Crlbod In Soclion 4.3 ollhl3 work 
plan (LANI. 1992. 7aGe), \I rGIGBSOB occurrad al PRS No. 48·002(0), mosl hav/) bBon Isololod from Iho 
onvlrol,monl by Iho oophall allho sile, A amali aroa 01 ground 10 oxpoBod, which provldos B local/zad 
pOlanlial pathway for vertlcRI mlgrallon 01 conlamlnanlo. Tha sampling doolgn BooumeB Ihal ooil al PAS No. 
48.002(13) haa not boon rGplocod wit" eloon 1111 mBIBriallllnco Ih/) aroo was usod lor oolvonl Bnd 011 slorl1go. 
If soli hIlA bOGn romoved, rBslduBI conlomlMllon aSBoclalod with paol roloooou could romaln In luI! Bvon If 
conlBmlnBllon Is nbaanlln IhG soli. 

Flold sOrGllnlng during Dl1mplo eollsctlon aetlvllllJs wall pot1ormod using Q Ludlum Modol139 alpha molClr 
and an Gbotllno I!SP·1 bGlll/gamma molor. i3ackground rBdlalion moasuromonllJ lokon al TA·o1e uAlng Ihla 
Ina\rurnontallon rango Irom 200 10 ~OO counl~ por mlnuls (cpm) bolnlgamma radiation dopondlng on Iho 
10cI1\1on bMd liublllrnio rock Iypo. r:lold ~crounlng maalJuromllnla groalor Ihon !Sao cpm bola/gommA 
radiation tHG ~oMrally oOI,aldQrod to bo abov~ bockground lovols. No bola/gamma radlallon 
moadurolnGnl1i abovo bnckgtound lovolB WIHO oblalnod during flold scroonlng Ollhlu lillo, and no alpl,a 
rndlntion wan delocled. 

tl.1.4.1 t!lwlrot\montal ntld ~1,gIMIJorlng GUNDYII 

A honlth and IllllGly (H&S) radiation BUNOY WOIl pot1ormsd on r-obruulY 4, 1907. l3ololgnmma 
mOl1duromonl1l ranged Irom 1130 to 202 cl)m, whlcl, IHO within bockground lovolo. 

On r:abruBty tI, 1 gg'1, an onglllGotlng IJUNOY Wild alDo pel1ormod 10 Dluko sl1mplo locallons. i3astJd on tho 
SAP (I.AN1.1907, ~G32a), l.ocnlion 10 No, 4a·2130 wUlllllakod approxlmalely 2 It DOUlhwool of Q)(lollnQ 
t.ocalion 10 No, 48·2037 within Iho o)(poDad Doli/Hon. 

15.1.4.3 Oevlntlontt from tho SAmpling Bnd Annlyah. Plnn 

11,oro wer~ no drwl~lIoMB: aUmpl!HI wars colioctod In uccordl1nco wllh Ihe SAP (LANI. 1997, 55326). 

n.1,4.3 Snmptlng Aotlvltlus 

Sampling was portormsd on /!abruary 2', , 097. Tl1tea Doll oaml,loo wats colloClod (nOllncludlng !IBid 
cJuplionlos) troln ona htlnd·t1ugur hola dtUlod 10 a doplh of 3.3 fl. ThQ oamplo colieolio" InlaIVals DrG sl,own 
In Tabla Gi1,4·', l30lalgllmmll radIation mBIlGuromdnls oblalnGd during flold ucre9nlng of Iho BomplGG 
tttngod from 1 M to 200 opm, which UtO within ~ockground lovolo. 
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Chapter S Spec/j1c Resu/ts, COllelUS/OtIS, tJllel Recommelldcltfr:ms 

IAa~E 5.:1 .4·j 
SUMMARY OF SAMPLES iAKEN Ai PRS No. 4a·002(o)· 

Pllrt 1 

I \.oclI\\on 
VOC. aVOCa PCBs X~F Inorganic 

Flxod Mobile Filcod Samplo Deplh Fixed Flxod 
PRS 10 10 (II) Media IJIb Lnb l.ab lJIb Lab 

48-002{o) 48-2037 AAA3545 0-0.5 Soli 15292 15292 15292 15331 NR 
48-002(0) 48·2037 MAM31 0-0,5 (dUp)b 5011 15292 NFl NR NFl NR 
48·002{e) 48·2037 AAA3546 0,5-1,5 5011 15292 15292 15292 15331 NA 
48·002(0) 48·2037 AAA4434 0.5-1.5 (dlJp)" 5011 /If\ '5292 15292 NR NR 
48·002(0) 48·2037 AAA3547 1.5-3 5011 15292 15292 15292 15331 15332 
48·002(0) 48·2037 AAA4433 1,5-3 (duplU 5011 15292 NR NR NR NFl 
48·002(0) 48·2037 AAA4432 1.5-3 (dup)~ 5011 M=I 16292 NR NFl NR 
48·002(0) 48·2057 AAA3782 0-0.5 Soli 15292 15292 15292 15331 /lEI 
48·002(0) 48·2135 0448·97·0032 0-1 Soli NR NR NFl NFl NR 
48·002(01 48·2135 0448·97·0033 1-2 Soli NR NR NR NFl NR - --48-002(0) 48·2135 0448·97·0034 2-3.3 5011 .NR NR NR NR NR 
48-002(0) 48·2135 0448·97·0035 2-3.3 (dUP)D 5011 NR NR NR NFl NFl 

Pllrl2 

\.oclltlon Sample I Oepth Gamma Spec 
PRS 10 10 (II) Medlll Fixed Lllb Am·241 lao·Pu Ilu·Th 

48·002(0) 48·2037 AAA3545 0-0.5 Soil 15333 15333 15333 15333 
48·002(0) 48·2037 MA4431 0-0.5 (dUp)b Soil NR NR NR tvA 
46.002(~L 46·2037 AAA3546 0.5-1.5 5011 NR 15333 15333 15333 --46·002(0) 46·2037 MA4434 0.5-1.5 (dup)" 5011 NR NFl NR NFl 
48.002(e) 48·2037 AAA3547 1.5-3 Soli NR 15333 15333 15333 
.48.002(e) 48·2037 AAA4433 , .5-3 (dUp)b Soli NR NFl NR NR ---48·002(0) 48·2037 AAA4432 1.5-3 (dup)" Soli NR NR NA NR 

, 48.002(0) 48·2057 AAA3782 0-0,5 5011 NFl 15333 15333 15333 . 
48.002(0) 48·2135 0448·97·0032 0-1 Soli 2920 NA NFl NR -48.002(0) 48·2135 0448·97·0033 1-2 5011 2020 NR NR NR 
48·002(0) 46·2135 0448·97·0034 2-3,3 Soli 2020 NFl NFl NR 
48.002(0) 48·2135 0448·97.0035 2-3.3 (dUp)1I Soli 2920 NR NFl NFl --
n Tho numbGf1 In Iho W1LIlytJcnl sullo column!! ClIO nnnlytical mquont numburs. 
b. F1ald dupilcalQ - ~- - - ---_ .. _--, 

Table 5.1.4·1 summarizes all sampling for PRS No. 48-002(e): Figura 5.1.4-1 shows the sample locatlon. 

5.1.5 Evaluation of Inorganic Chomlcnls 

Inorganic chemicals wore nol analyzed lor during Ihls RFI sampling evanl. The results 01 Inorganic 
chemical analyses lor PRS No. 48·002(9) are presented In the RFI raport (l..ANL 1 ReS, 60295). 
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CJiapter S 

5.i.G Evaluation of Rodlonuclldes 

Background comparisons were performed lor radlonuclld9s lor whloh upper 1010rol1c13 limn (U1'L) vuluos 
me avallnbla, 89 discussed In Socllon 3.2 In Chaptot 3 ollhls addendum. A tolot 01 olght 9011 oamplos 
collecled al three loco lions were analyzed lor ceria In tadlonuclldes ualng gamma upocltoseopy and/ot 
alphll spoclromelry mothods. Flvo 1J01i IlUlnplaa Irorn Iwo 1000il0119, l/1cludlng O,'jO flold dupllonlol WOtel 

analYlod by gamma spactroflcoPY In Elllxod·sllolabotniory lot nn IltUllyla aulls Ihnt InclUded wArnl tiOCo, 
13/esl '~eu, ~Kj XlINa, and 1000F\ui Ihe sample Irom Locntlon 10 No. 4U·2031 wus 1101 ullUlYiud lot IbVl:u, .wK. 
and 22Na. Four 9011 samples from Iwo locations woro nhnlYlad by alpha spaclroh1olry In u lI)lad'sllo 
Inborn tory lor on anolyte suite thai inclUded 141Atnl IJlPU, ,au.Jl40PU I rJliTll, 'xrrh, ':Il/'rh, 1"JoIU 1 U~UI and WlilUI 

Surfaoe !llltllplv8 Waro collecled In vot1lclIl Jnlol\lulD 01 0.5 or 1.0 III tll1d nUlnplulJ 11'0111 Iho hOl1d.ltlloot hol09 
Wer~ collected In 1·11 or 1,3-11 vanlenllnleNalll. 

Tho hl~h[lsl dolocted velluQ lor oaoh annlylo wns u!lod lor Ihe baokground comparlaoM, The sedlmenl UTL 
values Were used tor background compEltlson 01 n"lurally occurring tudlonucUdas (mTh, ~:lCI-t'111 ~~ihl t~·UI 
rnU I Md JlIIU) In soli (Ryllot £11. 19011 56100). ror •1II°rh and 'X1fh I', lull 1 no UrL vuluos (Ita available, 
Because u"'h ar,d f'»t'h £Ire progeny 01 rndlonuclldes wUh significantly longer hal/.llvils (t:J.ljh w1d ''''U. 
respecllvelY)1 Iho UTL values lor IheBe parenl radlonuclldcs aro Usod os sUrr0tlnlos ballod on tIM 
f.lssumpUon 01 secular equilibrium. 

The surfnce UTL valuos for falloul radlonuclldes (wArn, utCs, Ir.IIPIJ, 1JV,''Upul wSr• lU1d IrliIUm) wore ullod lot 
soli sElmples colleclBd In tho 0 100.5·11 IniDNals. Fallout radionutlildo oontlonlrollohR III doojJor sl1l11lJle 
InleNals were not compared with Ihe surface UTL valuos bfJonuslllallout acllvlty Is IImllod to 9utlaca solis, 
However, any lallout rlldlonuclldo doteclad 0\ deplhs balow 0.5 Ills oonsldetod 10 bo ptoUal,t above 
bnckg round leval. In Table 5.1.6.1 1 tho '1aluEl 111 tho Shaded box Indloates rodlonuollda 9011 donoel1lrollon 
groster than or fJquallo tha UTL value. The concentration obove the UTL value Is shown In FI~ute 5.1.6-1. 

:rAl1.~S 5,j ,0.1 
RADIO NUCLIDes WITH coNCI:NTI=IA'l"ONS A'l' 01=1 

ABOVE BACKGROUND SCREENING VAL.UES POR PRS No. 48-002(0)· 

Locallon 10 -t--__ sR_m~~I_" _10_-_-1__ Dopth (ltl __ . ___ ._~~III Th·230 (PCVUL 
Soli SAl. N'A NIA NIA O. t tJ 

--s-o-cJ'-tn-on-,-ur--L-"'·---·'·'-·-N·-'A-'--- NJA NtA 2.20 1=======:::=========_ .. -----,--,~----.- .. ------ -.-.-.-------~-
ilE!·2037 MA3545 0-0,5 Soli 1.72 J+ -------1 
48·2037 AM35110 0.5 ... 1.5 Soli 1.75 J+ I---_____ ~h_-_______ .... __ • __ .-----

.18·2037 AM3S.17 1,5 .. 3 !:loll 307 J. -. 
46·2057 0-0.5 Soil 1.0 J+ 

0-1 Soli NA ------_._. --, ....... , --_.- ~-.--

044M17·0033 1-2 Soli NA 

48·2135 

-_·_·-----1 
II CunJlRor!l usod In Inble mo dllllnod In SocUon::l, 1.2. 
b. Fluid dupllc.aio 
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IIaIttt: PIMAOhok IIG.I()Ol 11 A"b nn m'l !91) /(1110'" 

o 10 20 30 ~O ~ 

t 
c:::::::I allll~MI\I 01 JIMiUlo 

__ I 

!~OUIOac\I~ waGIG Ihl 

~~ • Bnmpllt COIIK1od 0011)/0 1007 -u- POllIO' 11110 

1:1!1iT Q 11107 _/lmplt IDClllon -0- Gullllll 

COO!dklalli II. NMBP NAO·D3 
.,. \l'oneo -,- TolepllOnt 1II1II 
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CIUlpler 5 Specific Reslllts, Conclusiofts, c/lld Rtlcoltwle;rdatlml.\· 

The Isotopic thorium results lor four samples from Location 10 Nos. 48·2037 and 48·2057 have been 
qualllied as estimated and biased high (J+ lIag) bocausa 01 contamination In the method blank. These data 
£Ire usable lor tho screening assossmont because Ihe lhorlurn Isotope concenlratlons may be 
overesi1mated: therelore, a falsa negative result Is not likely. 

Detected radlonuclldes with one or more measured soli concentrations aquallo or exceeding un. values, 
or prosont above background levals, Bre summarlzod In the lollowlng IIsl. 

• The radlonucllde 2»rh was detected above Its sedlmont UTL value of 2.29 pClIg In one sample at 
a concentration 01 3.07(J+) pCI/g. 

5.1.7 Evaluation of Organic Chemicals 

Organic chemicals were not analyzed lor during Ihls FlFI sampling ovent. The reaulls of organic chemical 
analyses lor FRS No. 48·002(9) are prosented In the RFI report (LANL 1995, 50295). 

5.1.8 Rlsk·Based Screanlng Assossmont 

Tho only radlonucllde detected above Its screening acllon level (SAL) at FRS No. 48·002(e) was 2XlTh, 
which elCceedod Its sodlment UTL valuD In one sample. The setlmalad valus 01 (3.07 pCl/g lor U,ls sample 
Is also higher thnn the 2»fh SAL 01 0.18 pCUg. However, 2XlTh was not Idenlilled as a COPC for the 
lollowlng reasons. 

• 

• 

• 

FRS No. 46·002(e) Is associated with a small container storage areC! that was used belore 1989 or 
1990 10 store solvents and oils and subsoquenlly 10 sloro compfsssad gases. Tho area Is nol 
known 10 have been used lor storing or processing rodloaoUva material!}, which Is subslanlialecJ 
by the lact that lew other radlonuclldes wero Identified In silo samplos. Those lew radlonuclldes 
were measured at very low concontrallons. Furthermore, the highest observod value 01 23O"J'h, and 
the only one thai exceeded Its sediment UTL value, was In the deepest sampling Interval 01 the 
hand·auger hole, which Is Inconsistent with a sUrfaoe rolease that would be assoclatod with a 
container storage aTOO. 

The radlonucllde l»rh and thorIUm Isotopos In ganoml are not known 10 have bean used at 
TA·qS. A statlstlcal assessment (Attaohment 1) BUpports a statement basod on procaas 
knowledge that '»rh oontamlnnilon Is nol expected to bo prasenl at TA·tlS. Although Iha ranga 
of the lIlO'J'h dlslrlbullon Ell TA.4B Is greater than Ihe range ollha sediment background data BIlt, 
thu quartllas oltha TA·48 data sol ore less than Iho quartlles 01 the sedlmont background data 
sel. TA-48·wlde v:1O"J'h concenlratlons Were statistically comp£lrad wUh Ihe Laborntory sediment 
background dala set and lound to be consistent (see Attachment 1). Beoause only lour l!:lCIfh 
obsorvolions Irom two locations are tlv£llIoble lor PRS No. 40-002(0), EI tllallsllcnl compnrlfJon 01 
slte'spocUlo and Laboratory background could nol be parlormed. 

Becauso of l3O'fh contamination obselVod in tho analyllcnl !aboralo/y blank sumple. tho ·'~'T11 
vulues are Cjualiliod as esllmates lind biased high (J+ 1I0g). A lobotAlo/y dupllcnlo analysis 
perlormed on the snmple with a reported concontratlon 01 (3.01 pCUg returnsd £I lJO']'h value 01 
only 2.0 pOllg. whloh Is lass 1/1On Ihe sodlmant UTL value. 

• The moosutod values 01 both 1:J4U and ·:JIIU were hlghor In the sample With the '!IOfh value 01 3.07 
pCVg than In the remaining throo somples Ihot wete Ilnaly~ed by olpha speotromot/y. This 
suggests that natural varlabliHy has contributed 10 the rolatlvely hl~h maasuted values 01 ~»rh 
(3.01 and 2.0 tJClIg) bocauso Ij.lU and ,:IIU aro parents o/lI»fh. and many mlllot1l1inllre roqulrod 10 
aohlevo eC1ulllbrlum among these rndlonuclldes. 

TA·,J8 RFI Report Addondum Seplombar 1091 

,. 



Specific Results. Conciu.rions. and Rt!comrrltmdations ChapTer S 

Therefore, It Is concluded that a combination o( analytical unc:artBln~ and natural he\arogenel~ are the 
likely causes 01 tho genarnlly high concentratlonn 01 the mU decay chain radlonuclldas observed In 
Sampla 10 No. AAA3547 and In particular tho value of :I3Ofh reported above liB sedlman! UTL value, 
Because Ihere Is ample reason 10 conclude that an anthropogenic release ol'3OTh has not occurrad sllhls 
PAS, lI:1Ofh was not Identified as a COPC durtng this screanlng assessment. 

5.1.9 Human Hoolth Risk A8sessmDnt 

No human haallh risk BBsoasmenl was performod lor PRS No. 48·002(0). The radlonuclldo lI»r"h WGS 

meBsured at an Qsllmalod concentration of 3.07 pCVg In one sample, which Is 35% hlQl10r than Ihe UTI.. 
value of 2.29 pCVg. Allhough this value G)(caodll 1M l»rh SAL of 0.1 e pCl/g, II was nolldenliHed as a 
cope al PRS No. 48·002(0) for reBsona provided In Section 6.' .e. 

5.1.10 Preliminary Ecological Assessment 

In cooperallon wllh Ihe NMEO and EPA Region 61 Ihe I.aboralory Environmental Restorlltlon (ER) Projoct 
Is developing on approach for ecological risk aSSGssment. Further ecological risk BssGssmonlat this site 
will be dolerred unlll the slle can ba BBsessed OB part of the ocologlcal exp06ure unll melhodology 
currently baing duvalapad. 

6.1.11 Conclusion. Bnd RllcommDndatlons 

The objecllvo of the Phase t RFlllt PRS No. 4B·002(e) wos 10 dotormlne \hG presence or absGnco 01 
conlamlnation Bssoclated with a conlBlnBr slorage aroa. The Phase I RFI maulls for Inorganic Bnd organic 
chemicals are presonled In the Rt=1 ropor! (LAN!.. 1995, 50295). Ao described In thll Rsspons(I ro rho 
Nol/ctJ of Ostleloncy (NOD) for ieclmlcsl Areo (iA) 48 Resource COnS6fYation and Rt1Covory Ac( 
Pee/Illy Inv(lDtlDsllon (Rf:I) Raport (LANI. 1996, 64M8) (horeallor "the NOD rosponso·). additional 
gamma spectroscopy data ware rotlulrGd 10 ovalu(llo Ihe prBBonco or absonco of radlonuclldos alsovorlll 
PRSs at TA·4B, Including PRS No. 48-002(0). 

Tho sampling design for charoctorlzlng pOlontlol rodlonucUdo eonlamlnallon at this !'RS was basad on 
prolesslonal Judgml1nt. Semple 10cBllona wOrrJ chodon 10 mBxlmlza Ihe Hkollhood of obsorvlng residual 
conlamlnatlon with only B few samplBB. ThB araa neor PRS No. 48·002(9) Is covorod oX1onslvoly with 
Ilsphellt which WIlS Bssumed to hBVd IBoloied undorlylng !Joll from contamInation IlBBoclBtod with G\.InaCIl 
spills, Sumplas Wats colla clod from a omOlitUOD of axpolJod soli Ihal romolns at IhB approxln,alo location of 
tho PRS. Because any conlamlnullon Willi oBBumad 10 hav; reBullod from BUrfDco l'oloBIBS, lJamp/oB ware 
nol oollectdd bolow the 3-1t dopth. 

No rBdlonuclido eo):'ca wers Idontlflod during thl) humon hoalth rlak-bRoad 6cloonlng aBsBssmenl. 
Rlldlonuclido contomlnallon It Ihlo silo Is nollikaly 10 rOBult In UnBCClJplablB dODO rolds now or In Ihl 
futuro. Addlllol1aluompling or fut1hQr I1!IB!1Bllmanl BcllvlUOIS lor QVlllunUng contamination otlhl& PRS IB nol 
propoBrJd, PI1S No. 48-002(0) 19 propolled for Nt=A bAliod on Nr-A OMlarlon 5 (I..ANI. , 990, G49~3). A 
CraBb III pormlt modllleRllol' will bo tdqUOllllld 10 rumOVQ 111/0 0110 from 1M HaZllrdouu and Solid Wosla 
AmondmonlB (HSWA) Modulo of \hn I.nbotBlolia RCI~A oparallng I,ormil. 

t1.2 j!I~S No. 4U-007(b) 

1'119 NOt 40-007(b) III M outfall thllt dll\Ol,otgllO up 10 11300 gnl. of nOI,conlBct cooling wolor por day ftom 0 
magnol and IJ luuor l'OU9Ud In building TA·~a·1 Inlo MOl1andad Conyon (Sanlo t:a I:nglnoQr(ng 1994, 
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56204), The outfall Was Wgrandlalherad~ Inlo the National Pollutant Discharge Elimination syatem 
(NPDES) permit (LANL 1985, 853) wlll1l'ermH No. EPA 04A 0113. 

No radlonucllde COPCs were IcJentilled during Ihe human health tlsk·baBed screening nSBeSAmen\. I'FlS 
~Jo. 48·001(b) Is racommendod lor NFA based on N~A Criterion 5 (LANL 1 ggl3, 54943). 

5.2.1 History 

PRg No. 4B·001(b} Is discussed In deloilin Section 3.5 011110 work plnn (LANL 1992, 18(6) ond In 
Section 1.29 01 the June 1994 addendum 10 Ihe work plan (Prat11994, 43415). Results 01 the Phooa I 
Investigation are presented In the RFI report (LANL 1995, 50295). 

Inlormatlon Ihat became available alter Ihe work plEin was wrlttotllncludes the WElslewalor slream 
characteriZation lor TA·4B. Which was conduclod In 1993 by Santa Fe Englnearlng (Santa Fe Engineering 
1994, 56204). This study was conducted 10 Identlly building drain pipes and characterli!e the wastewater 
lIows and sources thai existed In 1993. Drain pipes wero verilled by dye tracing, Sito vlsl19 wers pet10tmed 
to verily drain schematics and Identlly potential ouHall pipes that exit Ihe buildings. PRS No. 48·00'l(b) 10 
Idenlilled as outlaIl48·1·0PN·2. The report (Sanla Fe Englneorlng 1994, 56204) stales lhallha sources 
oillow to this out/all are noncontnct cooling water Irom a mag nat and a lasor In Room 4 01 building 
TA·4B·1. The roportlndlcatas Ihallhe lIow rale Is 6.5 gal. per min" 'I days per week and Ihat during the 
dye test, the dyo reached the oxpectod destination. 

The potential contaminants evaluated during ttlo actlvltlos descrlbod In this addendum Includad alpha· 
and gamma·emlttlng rndlonuclldes. 

5.2.2 Description 

Tho point of discharge for the oulfallthnl comprises thlD PRS Is on tho maon odge. The drainage channel 
originating Irom the discharge point Is on a steep section of Iho slope Inlo Mortandad Canyor,. The 
canyon slope Is north lacing and heavily vegetated; the vegetation appears normal and hoalthy. 

5.2.3 Previous InvClstlgntlons 

Phase I of the RFI site characterization at PRS No. 48·001(b) was periormad In July 1993. rhe results 
were presented In the RFI report (LANL 1995, 50295). which was submitted to Iho EPA In September 
1995. PRS No. 46·001(b) was recommended lor NFA (for the ACRA component) In the RFI report. In 
January 1991 a SAP (LANL 1997, 55326) was prepared and submitted (0 DOE; a copy was sant to NMEO 
for Informational purposes. The SAP describes sampling activities proposed 10 satisfy the requlremonts of 
an NMEO NOD for the RFI report (LANL 1996,54446) and an NMED request tor additional Information 
about the RFI report (LANL 1996. 55064). In March 1997 sampling nctlvltles were poriormed In 
accordance with the SAP. 

5.2.4 Field Investigation 

The objective ollhe Invesllgollon was (0 determine the presence or absenca of radlonuclldes above 
background levels In solis and sediments within the draInage channel below tho outfall and \0 fulfill tile 
Phase I RFI data objectives as described In the SAP (LANL 1997. 55326). 

The general conceptual model 01 contaminant transport 0.1 TA·4B Is described In Section 4.3 of the work 
plan (LANL 1992, 1666). Oullal1 discharge provides a mechanism lor Inilltralion 01 contaminants Into the 
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vadosa lono and (rl1n.porl of conlamlnBnl1J with dut1nr.O wntmr In althor B dloDOlvod alota or IIdhoring 10 
erodsd 11011. 

j.luld IJcrslJnlng during sample collaction nctlvltloD WBS p9rformod using D Ludlum Modol139 olpl,o mGIBr 
and an I:bGrlino I:SP·1 btJlalgamma motar. I3llckornund rodlnllon mOBBuromonlo tokon ill iA·48 using Ihls 
Insirumanllllion rangG Irom 200 to GOO cpm botlllgnmmB rBdlatlon dopondlng on Iho location and 
lJubatrala rook typo, Plaid IIctoQ"lng Inaonummonlo grontor than GOO cpm bsllllgommo rodlllllon oro 
gonornlly consldorod 10 bd abovo background lovolo. No bOIBlgBmmo radiation mooBuromonls obo\'o 
bllckground 10vI!Io wore obtalnod durltlg flold ,croanlng 11111110 ollg. ond no alphl! radlallon wos dalacilld, 

15,2,4.1 StWlronmdntBI Bnd Engineering SUl'Yoy. 

An H&S rl1dlatlon BUNoy was ponormod balora /lold acllvlllG8 bogan In 1 G93, ao daSCl1bod In Iha RFI 
roport (LANL 19\'35. G029G). No mdlollcllvlty woe dlltoClod above background lovals; thoreloro. no 
additional Mdlatlon sUl'\loys woro por1ormad. 

On Fobruary 4. 1097, on engineering 6U/'\lBy woo porformod 10 stmko sample} locations. l3asod on tho SAP 
(LANL 1997, 5G32G),lwo hand-auDer holes WArD localed In sodlmant Ilccumulllilon oroos within Ihe 
drainage chennol bolow tho DuHsn. 

5.2,4.2 CevlDtione from the Sampling and Analysis Plan 

Thore wars no devlallons; samploD werr.~ colleclad In accordllnco wllh lho SAP (I..ANL 1997, 55326). 

5.2.4.3 Sampling Actlvltle,., 

Sampling wali parfDrmod on March 11 and March 24, 1997. Four soli samples (nOllncludlng lIald 
dupllcatos) wore collocted I rom two locations (Location 10 NOG. 48-2167 and 48.2168). Hand-augar holas 
wore drlllod to tho sollliull Intorfa!!o. Two hand·auger hoi em ware drillod to a depth 01 2 II 10 the 50lVtuf1 
Inlonaco, and two Bam pi os waro colloctad from eacl, holo. Tha sample collocl/on IntfJ/'\IDls ora shown In 
Tablo $,2.4-1. Bola/gamma radlaUon maOBuraments obtalnod during fiold scroanlng of tho samplos 
rangod from 160 to 250 cpm, which ArB wllhln background levals. 

Tabla 5,2.4-1 summarizes all sampling for PRS No. 4S·007(b}i Figure 5.2.4·1 shows the samplo locations. 

5.2,5 EVllluotion of Inorganic Chomlcals 

Inorganic chemicals wore not analyzed for during Ihls RFI sampll"g event. Tha rasults 01 Inorganic 
chGmlcalllnalysos for PRS No. 4S-00"(b) are prasontod In tho RFI raport (LANL 1895. 50295), 

5.2.6 Evoluatlon of RadlonuclidoB 

Background comparisons wore performed for radlonuclldes lor Which UTL valuos aro avallablB, as 
dlscussod In Section 3,2 In Chaplor 3 or Ihls addendum. Four soil samplos collocled from !WO locations 
wero analyzed by alpha spectromelty at a flxod-slte laboratoty for an analy10 Guile that included ~Pu, 
J3lI.I'°l'u, lI:'Th. a»rh, lI»'Th. t3olU. aau. and ~»U. Four soil samples trom two locallons were analyzed by 
~amma spectroscopy at a flxad-sllo laboratoty for an analy1e Bulte Ihatlncluded gamma-omitting fission 
and activation products aD well ss naturally occurring radlonuclldes. 
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Chapter 5 Specific Results, C()I/c/II~'IOII~', wid RecommetUllll(()flS 

TABl.E 5,2~ 

SUMMARV OF SAMPLES TAKEN AT PRS No, 4S.007(b)1 

Part 1 

Location Vec. aVOCa PCOI XR~ 
PRS 10 Sample 10 Ooplh Modlo Fbod Lab Fixed Lnb PI.1td Lab Mobile Lob 

418·001(b) 48·2043 AAA3511 0-0,5 Soli NR NR NA 15142 .-
48·001(b) 48·2044 AAA3489 0-0,5 (dup)- Soli t\R NFl NR t\R 

48-001(b) 48,2044 AAA3518 0-0,5 (dup)- Soli NFl NFl NR 15142 

48.001(bl 48·2044 AM3490 0,5-1.5 Soli 15Wa NFl NR NFl 
4tl·OO1(b) 418·2044 AAA3491 0,5-1,5 (dup)- Soli NR 16130 16130 NR 
48'OO1(b) 48·2044 AAA3492 0,5-1,5 (dup)- Soli 15130 NFl NR NFl 
48·007(b) 48·2044 AAA3~HI 0,5-1,5 (dup)- 8011 15136 15130 15130 10142 

48'007(b) 48-2044 AAA3520 1,5-2.5 Soli NA NR NR lti142 

48.001(b) 48·2161 04·18,91·0011 ()"1 Soil NR NR NFl NFl -- - -
4B·001(b) 46·2161 041\6'91'0012 1 .. 2 Soil NA Nfl NR Nfl - &. 
48.001(b) 48·2168 0448'91'0061 0-0,6 Soli NFl NFl NFl NFl - -- -41B.OO1(b) 4tl·21a8 044B-91-00fl2 0.8-1.1 Obi:! ~ NFl NR NJ:I _. ---- . __ ._--
Pllrt 2 - ~ 

Il1lltUlltlla Qdtntnn 
Location Fbed S~ec 

PAS 10 Sample 10 Ooplh Madl" Lnb FlltOd Lnb l.o·Pu IlblTN Ilo'U f----- - -- -----~ 
48.001(b) 48·2043 AAA3511 0-0,5 Soli NFl NA 15140 161410 16140 

48.001(b) 48-204,t AM34D9 0-0,5 (dUp)" 8011 NI~ NA NR NR I~R -- ._-
46.001/b) ,IEl'2044 MA351a 0-0,5 (dup) 6011 NFl NFl lG140 lli140 iG140 ._---------------46.001(1J) 46·20M AAA3490 0.5 .. 1./j Soli ~I=! NFl NR NA NR 

, -
48.001(b) 48·2044 AAA3491 O,!i-1.5 (dU~)· Soli NA NFl ~ NR Nt=! 
48.oo1(b) 48'20~1 AAA!M92 0.5-1,5 (du~)- Soli NR NR NR NR NI=I -- -------_. 
oI8.001(b) 48·2044 AAA3519 0,&-1.5 (dup)- Soli NR NR 15140 1ti140 15140 - -48.001(b) 418·2044 AAA3520 1,S .. 2.5 SoU NFl I~~ 151,10 15140 15140 , 
48.001(b) 48·21a1 0448·91.0011 0-1 Soli NFl 2955 NFl NFl /\fI 
!---- ----------- ------_ .. --

48.oo1(1J) 48·2101 0.148·91·0012 1 .. 2 Soli NR 2955 NR NR NFl --4B.001(b) 48,2108 0448·91·0081 0-0,8 Eioll NR 2911 NFl NR NA 
.18-oo1(b) 48·2160 0448·91.0082 0,8-1.1 Obl3 loJA 2911 NA NJ:\ NR - ---

II. Tho hUtnbllflllh tho QMtyilcnl !SUllo c:oiUltv18 n/o II 1111 I ytIClII 'UCluuslllUtnbotli. 
b. Fluid dupllcuto ._._--,.- -------
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Sp/!cljicResliltJ', Conclusions, and Recommendarlons Clrapler 5 
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ClwplerS ~:j'pecljic Results, Conclus/oIIS, emel Rt!commt!tldat/otls 

The highest detected value for eoch analyte was used lor the background oompArlson. The sediment UTL 
values were used for background comparison 01 naturally occurring radlonuclldes (22l1Th, lI:lO'J"l" 2!1.ih, 234U, 
~U, ond 2311 U) In soli (Aytl at al. 1997, 561 B6). The surfaco UTL valuDs for fallout radlonuclldas (2AIAm, 13'CS, 
Z3IlpU, and 2:K1.2UlPU) were used for soli samples collected In the a to 0.5·11 Interval. Fallout radlonuollda 
concentrations In deeper sample Intervals were not compared with tha surface UTL values because tallout 
activity Is limited to Burface solis. HowevElr, any lallout radlonucllde detocled 01 depths below 0.5 It Is 
considered to be present obove background levol. In Table 5.2.6·', the values In the outlined bo)(es 
Indicate radlonuclldes that were detected In soli at concentrations greater than or equal to their respective 
UTL values, or, In thEl case of fallout radlonuclldes, those that were detectad below 0.5 f1. Table 5.2.6'1 
also Includes detected radlonuclldes for which there are no UTL values lor comparison. The radlonuclldes 
that exceed background levels at each location are shown In Figure 5.2.6·1. 

tABl.E 5.2.6-1 

RAOIONUCLIOeS WITH CONCENTRATIONS AT OR 
ABOVE BACKGROUND SCREENING VALUES FOR PRS No. 4S-007(b)1 

Locotlon Samplo Deplh Ce·137 Eu·152 NII.22 U.234 
10 10 (II) Modla (pCVg) (pCVg) lpCVg) (pCVg) -5011 SAl. N/A N/A N/A 5.' 2.6 1.3 13 

Surlnco UTl. N/A N/A N/A 1.65 N/A N/A N/A -
Sodlmonl UTl. N/A N/A N/A N/A N.A. N.A. 2.39 .. 
abl3 UTI. N/A N/A N/A N/A N.A. N.A. 1.55 . 
48·2043 MA3517 0 .. 0,5 Soli NA NA NA I 2.51 II 
48·2044 AAA3618 0-0.5 Soli NA NA NA 0.067 U -48·2044 MA3519 0.5-1.5 5011 NA NA NA 0,641 

48·2044 AAA3520 1,5-2,5 Sol! NA NA NA 0.025 U 

48·2167 0448·97·0071 1-2 5011 0.650 ·0.052 U 0.0211 NA --
48·2167 0448·97·0012 1-2 (d~p)~ 5011 0.041 0.009 U 0,003 U NA - --
48·2168 0448·97·0081 o-O.B Soli 0.104 0.092 0.035 U NA 

1\8·2168 0448·97·001:12 0.8-1.7 a~ ·0.0025 U ·0.025 U ·0.022 U NA - -
a. aunllnora usod In lublo (110 tlollnod In SoctlOl, 3.1,2, 
b, r-Iold dupllClllo _._--_. 

ThE! Isotopic thorium (asulls tor two samples 'rom Local/on ID Nos. 48·2043 and 48·2044 hElvo boen 
quaI/lied as estimated and potentially biased low (J. /lag) because 01 poor tracer recovery (lass than 30% 
recovery but greater than 10%). A low Iracer recovelvlndlcales thai problemD may have occurred during 
the analytical procedure. These dala are usable lor the screening Elssossmonl because Ihl3 reportad 
sample concentrations rel/ect the chemlclil yield 01 the tracer Isolope, as required by the alpha 
spectrometry analytical procedural 'rhe Ihorlum results lor Ihese two samplos £lro nollowl3r than Iho 
results for two other samples Ihat were within acceptance crilerla and /101 quail/lad. Tho sample reslJlts for 
Isotopic thorium do not appear In Table 5.2.6·1 because all data were less than background UTL valuos, 
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Ftlguro 5,2,0-1, L.ocatlol1lJ of onolyttJlI that oxcood background UTL.a Bt PRS No. 4B-007(b). 
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Chapter 5 Speclj1c Ut!J'uJtx. C()lwJU.l"(JII~1 cmd nf!CrJltIItll!lIdtJl/otJ8 
• " .OJ 

Delected radlonucHdes with one or mote mensUted soli concenltallono ectuelle er e)(cBodlHg UfL valuos. 
or present above background lovels, are summarized In the following IIsl, 

• The fallout mdlonuollde t~'09 was detected In three samples oolleoted IruN't two locations at a 
ma)(lmum concentration 01 0.650 pOVg. The samples Were collecled at the followln~ deplh 
Intervals! 0 10 0.8 II. 0 to 1 II, and 1 10 2 fl. 

• The radio nuclide ~U was detected above Its nedlment UTL value 01 2.39 pCVg In one sample ul a 
conoentratlon 01 2,51 pOI/g. 

The lollowlng radlonuclldes were detocted In one or more samplos, but UTL values are not available. 

• The radlonucllde u'EU Was detected In one oampte at E1 eonoenlratlon ot 0,092 pOVg. 

• The radlonucllde UNa Was dotected In ono sample at a concentration of 0.024 pOI/g. 

5.2."1' EValuation of Organic Chomlcals 

Orgonlc chemicals Were not analyzed lor during (his RFI sampling avenl. Tho raBulla 01 orgahlc chomlcnl 
analyses lor PRS No. 4a·007(b) are presented In the RFI report (LANL 19961 5D295). 

5.2.8 Rluk-Based SCrlJonln(1 Asso9!lmunt 

A tolal 01 lour radlonuclidEls (Wllh one or mora measured oonoentralions abova baokground valuC3s) Were 
oarrled forward Irom Ihe background comparison. All COF'Os curried 10IWurd Irom the baakground 
comparison In Section 5.2.6 have soli SAL values lor oompallson. All doleoted radlonuclldas Were 
measured at concentrations below tholr rospeotlve SAL value9. The multiple chemloal evaluation (Me!:) 
calculation lor I:l10S• I~EU. ~Na. and r304U yielded a r!lallil of OA. well below Ihe threshold of 1.0 at which 
additive ellects may be a concern. 'rhe normall~od values for tho MCI: FHO shewr, In Table 5.2.8·1. 

ruL.E 5.2&:1 

MULTIPLE CHEMICAL EVALUATION FOR SOIL. SAMPL.~S AT PRS No. 4S-007(b) 

Carclnogonlc Ettocls 01 l=Iadlonuclldas /pCUg) ---
Locallon Snmplu Doplh Maximum Soil Norllloll1od 

ChamlclIl 10 10 (II) gam pia Valua SAL Volult 

Coslum·137 48·2167 0448·97·0071 0-1 0.(350 5.1 0.127 -Europlum·152 48·2168 , 0448·97·0081 O-O.B 0.092 2.6 0.036 -Sodlum·22 48·2167 0448·97·0071 0-1 0.024 1.3 0.018 

Uronlum.234 48·2043 AM3517 0-0.5 2.61 13 0.193 

Tollll' 0.4 

'To!nJ may nol oquaJ sum 01 notm/lllzud ynJUO! dUD 10 loondlng, 

No radlonucllde COPOs were IdenUlied as a result 01 the hUman henlth risk-based screening nSBaBsmen!. 
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IMilO Human Health Allk AliGnment 

No hUn1lin 11001111 rldk t!BIIOUlltrlenl Willi por1ormad tor PRS No. 4S·001(b), No radlonuclldo COI'C& worQ 
IdeMlllled during Ihe humsn hosll" rlak·bscGd oorlJonlng 001l018monl, 

G.2.10 Prallmlt1l1ry I!cOJOglODI Anellmont 

111 OOOpsftJt/on will' Ihd NMI:O and I:PA Aoglon 0, tho I.Aborolory I:A Pl'OjQot II! dG'Jllloplng an approach 
lor Gcologloal rJllk 081l0llBmont, r:Ul1l1or GoologlcRI Milk 01l801l0monl 01 IhlB IIlIa will bd dQIGrrBd until tha RIIO 
oan bG IJllUUIBGd 011 paM ollhG Boologloal fJ)(po~uro unit mothodology curronlly bolng dGvolopGd, 

~,2,11 Conolullonf bnd ~ooot\'mlndlStlonl 

Tha ObjdollvQ of Ihd PhslIlJ I AI=I 01 PAS No, 49.001(b) WOg to dmtormlno Iho prouneD or obluJnCG ot 
contamination allsocltlled wllh Iho oulfoll, 1hB PhalllJ IAFI (IJsulla for Inorganic and organic ohlJmleola orQ 
prGBonted In tho AFI raport (LANI.. 199G, (0296), AD dlJllcl'lbad In Iha NOD rdSpOnelJ (LANt. 1 DeB. 
54440), I1ddllionul gl1mma spoctroscopy dRIB wt1ro raqulrod to o\lllluD\G tho pro8oneo or ObBGnCd or 
mr.lloMuolldoB lit SOVOrBl PR811 at TA·48, Including I'AS NOI 4S.007(b), 

Tho IUlmpling dBBlgn tor chl1raolsrlzlng pOlontlnl rodlonuclldo eonlllmlnl1t1on Dlthls PRS wos basGd on 
proloBalonaljudgmG"I, To mnxlmlzo Iha IIkolihood 01 obsolVlng roaldual OOnll1mlnalion oBlioelolad with 
historical rBIBuson ttom tho outfoll by oolloctlng only D low aOI'l'l!)loB. Bom!)11J 10000tiona woro bl1l80d to otoos 
01 algnlfloat\t BQdlmot\1 accumulallon, BIOCOUIlO conlomlnanla Bt\soclGtQd wl!h "le\ol'lol1l fO\OB&QS mBy haYB 
bOBM oarNdd In wahJr or Ilsdlmonls Itom Iho outfall looallon And dOPOBIIQd lowor In the drllinago chBnnal, 
llamplGIl wars col/eclad at ddpth all woll BS on IMG Dunooo 10 dolormlM whotho( hlsloncal conlamlnollon 
may have boon eovQrBd by Inlar BodlmonlBty doposlls. SCJ'Jon 10/1 SQmplBII and ono IUl11SBmpio woro 
co/luotod Irom four loeallona at dopU,a ranglnt,) from lIuMaco 10 2,15 II and submltlod for radiological 
anolyslB. 

No radlol1uclldB COPOs wers IdlJl1l1llad during tho human hOBlth rlsk.bosad acrBonlng IlB8BSSrnGnl. 
Radlonuotlde contamination at Ihls oliG 10 nollikoly 10 rBDullln unl'lccoptBblo dODO mlol now or In Iho 
luturd, Addltlonnl Bampllng or IUl1hor BODoosmont Bctlvltloo lor OVl1luBtlng eonlsmlnBlion at this PRS 18 not 
proposod, PRS No. 4S.001(b)Is propoBod for NFA bllBOd on NF'A Crttorlon 5 (!.ANt. 199B, 64943). A 
OIBBD III parmlt modlfloalion will be raqul3l!lad 10 rIJmove thlB Glta Irom tM HSWA Modulo 01 the 
Laboratory's RCRA oporl1l1ng parmlt, 

l1.a PRS No. 46-001(=) 

PRS.No.4S·001(a) Is an out1111110 dayllgl,t; flow Inlo this outfallincludos floor drains, B trench drain, and 
rool dmlnsln building TA-4S·1, Tho oultoll was lIubmll10d 10 tho EPA In 19B7 for Inclusion under the 
NPDES permit (LANt. 1991, 21657): It has Pormll No. EPA 04A 131. 

No radlonucllda COPOs waro Identified during tho human haal1h rtsk·basad screanlng asseSGmGnt. F'RS 
No. 40-007(0) Is recommended for NI=A bBBGd on NF'A CI'aarion 5 (!.ANt. 1996, 54943). 

6.:3.1 History 

F'RS No. 4S-007(0) Ie dlscussF.ld In dalailin Soction 3,6 01 the work plan (!.ANt. 1992, 76(6) and In 
Section 7.29 ollho JUMG 1994 addendum 10 IhQ work plan (F'rlltt 1994, 43476). Results of Ihe F'hBsa I 
lnvosllgatlon ara praSGnlod In Iha RFI ropon (!.ANI. 1096, 50295), 
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Chapter 5 Specific Results, Conclusions, wId Rt!c:ottlmc!tJdCltiatl~' 

The work plan (LANL 1992, 7666) states that this PRS discharges noncontact cooling walor used for 
vacuum pumps housed In building TA·48-1. In!ormatlon that became available after the work plan was 
written Includes the wastewater stream characterization lor TA·48, which was conducted In 1993 by Santa 
Fe Engineering (Santa Fe Engineering 1994, 56204). This study was conducted to Identify building drain 
pipes and characterize the wastewater flows and sources thai existed In 1993. Drain pipes were verilled by 
dye Iraclng. Site visits were performed to verily drain schematics Elnd Identify potenllal outfall pipes thai 
exit the buildings. PRS No. 48-007(0) Is Identllled as outfall 48·1·0PN·21. The report (Santa Fa 
Engineering 1994, 56204) states thallhe sources oillow to this outfall Include nine /loor drains, a trench 
drain, and six roof drains. The sOUrces lor the Iloor drains Include lIoor washings. back flow praventorD, n 
vacuum pump drain, a vacuum pump condensato. a steam condensate. a bollar drain, £1 lire drain, and a 
water heater pressure relief valve. The report states that thete were no sources of nonoontaet cooling 
water, as Indicated by the 04A category permit. The floor drains ara localed In Rooms 2M, 322, 324, and 
344 In TA·4B·1. The report Indicates thallhe flow rale Is nil and Ihal during thE! dye lesl. the dye reached 
the expected desllnaUon. 

The potontlal contaminants evaluated during Ihe actlvltlas described In this addandum Included alpha
and gamma-amlttlng radlonuclldes. 

5.3.2 Description 

The point 01 dlsoharge lor the oullall that ClomprlslJs this PRS Is on the mesa edge. The drainage channel 
orlglnallng from the discharge point Is on a steep secllon 01 tho slope Inlo Mortondad Canyon, The 
canyon slope Is north lacing and hOElvlly vegetaledj Iho vegetation appears normal and heal1hy. 

5.3.3 Provlous Invostlgatlons 

PhasD I 01 the RFI slla char8cterlllilion all='R9 No. 46-007(0) Was porlotmed In July 1093. The tosUlls Wote 
presented In tho RFI teport (LANL 1995, 50295), Which was submillod to ePA In Soplember 1995, PRS 
No. 4S-001(0) was recommended lor NFA (lor tho RORA componant) In the I1FI ruport. In January 1907 D 

SAP (LA~IL 1997, 55326) was prepared and oubmilled to Ihe DOl::; Q ClOpy Was Bent to NMeD lor 
InJormutional purposes. The SAP doacrlbea sampling acllvilles proposod 10 saWdy Iho roqulrements 01 £) 

regulator NOD lor the RFI ruport (LANL 1996, 54448) and an NMeO tequGstlor addlUonallnfottnBtlon 
about the RFI report (LANL 1996,55064). Irl Matoh and June 1097 sampling activities wate perlormed II, 
acoordance with the SAP. 

The obJecllve 01 Ihe ItWosll~allon was to dotermlne the ~resanoe ot absanoo 01 todlonuclldaa above 
background levels In solis and sodlrnonts within the dralnago ohEll1l11'J1 balow the oul/oll £lMd to fulllllihe 
Phase I AFI cJElla obJaclives as descrlbod In Iho SAP (LANL 1991, 5532(3). 

The geneml conceptual model 01 contaminant tmnsport £11 TA'48 10 desotlbed In Soctlon 4,3 01 Iho work 
plan (LANL 1992, 76(6). OUtlall dlschattle provldas a meohanlsm lot Inlillralion 01 conlatnlnnnls 11'\10 thu 
vadose zone and transport 01 contaminants with suriaca wEitor III olthet tl dissolved slata ot odhetln~ to 
erodod soli. 

Field screenIng during somple collDctlon activities wos pot/ormed using 0 Ludlum Modal 139 ollJlm malar 
and an Ebotllne eSP·1 belnlgommn melor. l3ackground rndlaUon m01l9Utomel1ls toKon at TA-liS using this 
Inslrumonlallon range from 200 10 500 CPIn belnlgamma todlntlon dopandlng on the loontlon anti 
sUbslrale rook type. Field 90r9anlllg moosutomenls ~tealat Ihan 500 cpm bo'oJ~al1"na tadlllllon aro 
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gonerally consldared to be above background levels. No bela/gamma radiation measuramants abova 
background lavale wore oblalned during field scroanlng at this sUo. and no alpha radiation was dateCled. 

5.3,4.1 Envlronmontol and Engineering Surveys 

An H&S radiation BUrvOY waG periormad boloro !laid activities bogsn In 1993, as doscrfbed In the RFI 
report ( !.ANI. 1995, 50295). No radloacllvlty WOB dotected above background lovels: IhOreloro, no 
addilional radlntlon survoys wore poriormod. 

On February 4,1991, an englnoorlng survoy was por1ormad to stako samplo locations, Sased on tho SAP 
(LANI. 1997, 55326), !Wo hand-auger holoB wore locatod In Badlmont accumulation aroas wllhln Iha 
dralnaga channol balow the outiall. 

6.3.4.2 Oovlotlons trom tho Sampling and Analysis PIDn 

Samph39 woro collectod In accordance with Ihe SAP (LAN I. 1991.55326). Two additional hand-auger 
holBS (I.ocollon ID NOB. 35-2169 and 35-2170) were drilled to col/oct samplos 10 vorffy an anomalous 
rGsult lor gamma-emlt1lng radlonuclldGB (Pratt 1997,56051). FOCUSQd validation ollha hard copy data 
packago Indlcoled lhel, for unreported rossons, the analytical laboratory used an e-g 811mple allquol 
Instood of lho usual100·g aliquot. iM laboratory had Insulllclenillompia rGmalnlng 10 rOpoDt tho I1nalyale. 
ihoroforo, Ilddltlonal Bamplos Waro collaclod to tullUllho obJGcllvoo of tho SAP. 

81314.3 Sampling Activities 

On March 11 and March 24. 1997. Inlllo,l onmpllng WBS poliormGd In accordnncG wllh tho SAP (!.ANI. 
19971 /,;5326). FlvG Doll oamplos (nollncludlng lIald dupllcatl1o) ware! colloctad from Iwo locations. Hand
Qugor hol08 woro drlllod 10 tho sollllufllnlorfl1co. OnG hand-BlJgor hota (l.ocl1l1on 10 No. 4S·216G) WIlS 
drlllod \0 a dopth of 2.8 ft, and thrOB oamplos weru collocled. Ono ',and·auger holo (I.ocollon 10 No, 
48-21(30) wos drilled 10 n depth of 2 ftl and two oamplelJ WtHO col/octad. Tho Bdmplo col/DCl/on Ihlervnlu aro 
Dhown In iobla ts.3,4·1. I3Gta/gamma radlBUon mOl1l1Uromonts obtslnod during flold Dcmonlng olthQ 
1J11mpioll tangod Itom 190 10 230 cpm. whloh are wllhln background lovolo. 

Supplotfllinlal sampling WDG porlormod on Juno 11, Hl97, 10 rosamplo I.ocallon 10 No. 48·2166 beCaU6G 
BMomnloull rosultB lor gamma·emlttlng rndlonuclldoD woro ropot1od lor tho uamplo colhJC10d from Ihe 0 10 
1·lIlnlstval (Prall 10£11, a00t11) (tlGO Boelion G,3.4.2 BI,d G13.a lor tho rallonBlo lor rejocllng al1omalouo 
reBuilD). Ono hand·auger holo (Location 10 No. 46.2169) WOd driliod 10 B dopth 01 21111djoconllo I.ocal/on 
It.) No. 4S·21SG, and two aomploll Ward col/Qctcad. A socond hand-aug.,r holo (1.000\101,10 No. 2110) WaD 
drUlod 10 a dllplh of 1.2 filM Ihll oulfall dralnaga ehonnal downgrBdlonl from Location 10 No, 48·21a6. and 
two Damploo Word colloclnd. Tho sdcond hnnd.augor holo waD InoludQd to bound o)(\ont II II,; roanalysls 
Intileolad thut dluvalod lovela ot rsdlonuolldofJ ora proBBnlln Iho dralnogo chon MI. BotalgnmmB 
moaBuromenl1J obUtlnod dUtlMg "sid rJotGonll,g olll1s oBmplolJ rongod from 1 GO 10 270 cpm, which Gro 
wllhln background levols. 

Tabla e,3.4·1 DllmlmHI~GD all Ilampllng lor PI1S No. 49.007(c): I=lguro G.3.4-1 ohowD the uomph) locollons. 

1S13./! I!vuluallon of Inorganic CnlJmlcoll 

Inorganla chemical" wurs tlol onoly%~d for during thin RFIBBn,pllng ovonl. iho rOllulla ollnorgllnlc 
tJhdmlo~1 sMslYMIl for PI1S No, 40·001(0) aro IltdllGntGd I" tho RFI rapot1 (!..ANI. '9913, 50295). 

.. • If 
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Clwpter 5 Spccljic Resuitsl C(mc/usleJIIs, emu ~ecCJIIl/tIl!IIt1cJl'otIS 

IAa~E 5.3.4·1 

SUMMARY OF SAMPL.ES 'l'AKEN A'l' PRS No. 48-001(0)1 

Part 1 

~ocilion Sample voc. avoca pcal xn~ 
I PRS 10 10 Oepth Media FI~ed Lab Fixed Lab Fixed Lab Mobile Lab 
I 4B.007(C): 48'2045 AM3521 0-0.5 Soil NR NR N=l 15142 

48·007(c, 48·2048 AM3522 0-0.5 Soli tIFl f\FI NR 15142 
48·007(c) 48-:!046 AM3523 0.5-1.5 Soli 15136 15136 15136 15142 
48.007(c) 48·2046 AM3533 0.5-1.5 Soli NFl 15136 113136 NR 
48·007(0) 48·2040 AM3524 1.5-2 Soli ~ NA NR 15142 
48.007(c) 48·2185 0448·97·0067 0-1 Soli NR NR NR NR 

40·007(c) 48·2165 0448·97·0070 2-2.6 Soli NR NR NR NR 
48-007(c) 48·2168 0448·97·0078 0-1 SoU NR NA NA NR 

!-4-B-.0~07""'(c""') ~48<-2-1-66- 044M17·0079 1-2 Soli NR NR NR NR 

~4~B_.O_07~t~0)+-4~8_.2_1e_9~0_44~8_.~97_.0~1_05_~0-_1~ __ ~_~S~oll~. __ ~tIFl~ __ II ___ NR~~ __ ~ NR 
48·007(c) 48·2169 04.48·97·0108 0-1 Soli NR NA NR NA 
48'007{c) 48·2169 0440·97·0107 1-2 Soli NR NR NR NR 
48'007(c) 48·2170 0448·97·010B 0-0.5 Soli NA NR NA NR 
4a-007(e) 48·2170 0448·97·0109 0.5-1.2 Soli NR NR NR NR 
Part 2 

~ocallon Samplo OammA Spec 
PAS 10 10 Oeplh Medlll Flxod Lab Atn·241 lao·Pu 'lc·Th l.o·U 

48·007(c) 48·2045 AAA--35~2-:-1--i-0--0-.5--+-Sc-:-I1-+--NA---l--1-5-14-6-1--15-14-B-+--15-1-40-+--1-51-4--16 
1-4-8-.0-07...;..(C ..... ) ~48-'2-0-48- AAA3522 0-0.5 Soil NR 16146 15146 15146 15146 

48-007(c} 48·2046 AAA3523 0.5-1.5 Soil NR 15146 16146 15146 15146 
~--~+------+-------~------+-~~--~~~--N-R~--NR--~--~!----~ 

48·007(c) 48<2046 AAA3533 0.5-1.5 5011 NR NR NR 
!----~-~~-_+_--__ ~--t~--~·--~"~--~--I----·-I-----I!-----I---~ 46·007(c) 48·2046 AAA3524 1.5-2 Soli NR 15146 16146 15146 15146 

48·007(e) 48·2165 0448·97·0067 0-1 Soli 2965 NR NA NA NR 
48.007(e) 46·2165 0448·97·0068 1-2 Soli 2965 NR NR NR NR 

I------+------~--------f----~I-----I--------I------I----··I-----I-----48·007(0) 48-2165 0448-07·0069 1-2 (dUp)b Soli 2955 NR NR NR NR 
48-007(e) 48·2185 0448·97-0070 2-2.8 Soli 2955 NR NA NA NR 
4B·007(c) 48-2106 0448-97·0078 0-1 SoU 2955 NR NR NR NR 
!----~-~-----~--------I-------I--~-I--------~~--I-----I---~----~ 48-007(c) 48·2166 0448·97·0079 1-2 Soil 2955 NR NR NR NA 

48-007{c) 48·2169 0448·97·0105 0-1 Soli 3220R NR NR NR NR 
f-4_8_.0_0.7.....;(...;c'+-4_8_.2_16_9-1 0448·97·0108 0-1 I Soil 3220R NR

n
• NR NR NA 

48·007(e) 4M!1e9 0448·97·0101 1-2 Soli 3220R NR NR NA NR 
48·007(c) 48·2170 0448·97·0106 0-0.5 5011 3220R NR NR NFl NR 
48.007(c) 48·2170 0448·97·0109 0.5-1.2 Soli 3220A riA NR NR M1 

n Tho numbllrs In It!o Lll\n/yIlClIJ BUllo coMnna oro lInwylJcnl roquoul numbofa. 
b, Fjeld dupJleltto L--____________ . "w. _____________ • __ --' 
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C Building Of ,Iructulo 
o 60 100 1M! • Samplo collecled bolDle 1997 

Payed Bloa 

UIlPIIY6d rODd 

Fence L E"? 
F£I!T 

COOIdrIalol"o NMSP NAD-B:I 
COIIIlKlllnle",aI. 10 h 

o 11197 liimplllloc.slion 

o Awlo);.loclltonol PRS 
......... Sowel ot wallo IInIlJ 

,Iorm drain 

Flguro 5,3.4-1. L.ocotlons of PRS No, 48.001(c) samplos. 

Septomber 199., 
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Chapter 5 

5.3.6 Evaluation of Rndlonuclldea 

Background comparisons Were perlormed for radlonuclldes lor which UT~ IJaluQ!:) are aVailable, as 
discussed In Section 3.2 In Chapter 3 01 this addendum. Four soU Romples coUocted Irom two locations, 
Including one field duplicate, wore analyzed by alpha spectrometry £11 a flxed·slle laboratory lor OM onalytC3 
sulta that InclUded '~IAm, ntpu, J:lU~PU, :I2"rh, 'X1'h, '»-r'h, '!}.IU, 1l3~U, and '3IIU, Eleven soli ooml'los from lour 
loonllons, Including three lIeld duplicates, ware analyzed by gamma spoctrosoopy at a Ilxed·slle lllboralo/'Y 
tor an ann!yto suite that Included gnmma-emlttlng fission Dnd BcllVn\lon protluols ss wall as nnturnlly 
occurrIng rndlonucUdes. 

The hIghest deteclad vnlue lor eaoh analyta was used fot the background compatlson, The sediment UTL 
valuas ware usod for background comparison of naturally occurring tadlonuolldas (ul+jh. '»'f'h, ':Il'J'h, f~U, 
23'U, and ·:lIIU) In soli (Aytl at a!. 1991, 56186), Tha slIrlnce un values for lalioul tadlonuolldea (f4lArn, I~tcsi 
u'pu1 Elnd 'lII·J40PU) were used for soli samples collected In tho 0 to O,S-I\ IntervElI. Fallout tadlonucllde 
ooncentratlons In deepet sample Inlarvals wata not oompared WIth the sUliooe UTL values booauso fBllout 
acl/vlty Is limited 10 surface solis. Howevor, any lailoul rndlof1uollde dolooled 01 depths below 0.5 Ills 
considered 10 be prosont nbove backtjfound lavol, In Tabla 5.3.13'1, the values In lite oUIllf1ad boxes 
Indlcato radlonuclldes that Ware detocted In 901/ at etoncattttallons gtastet limn or equal 10 Ihelt taspllcllvo 
un values, Of, In the ease ollallou! rEldlonuclldes, those thai Were detected bolow 0.5 II. 'rabla /).3.13-1 
also Includes detecled radlonuclldes lor whlc:h Ihere Elra no UTI. vnluos lot compatlson. 'rhe tadlonuoUdss 
that exceod backgrouncllevels £II ellch locnllon oro shown In Figure u.3.6·1. 

The IsotOPic plulonlUm tesults fot one sample Itom l.ocallon 10 No. 4U-2046 havo bean quallHed us 
estimated Ilnd potGnllally biased low (J.lIng) because 01 poor trocor tecovory lIess than 30% tllt:lovory but 
graater than 10%), A low lracar racovo/'Y Indicates Ihat problems may hava occuttod during the analytical 
moceduro. These dala are usable lor the Ilcteenlng aSSGDSment becauso tho sample concel1ltotions 
hnve bean corrected for tho chenllcat yield 01 the tracer Isotope, as teqUitod by 'he nlpho spactrotnetry 
analytical procedure. Both l:JipU nnd ,:,.wopu Ware datoctad In Ihls slImpls at concanltalions comparable 10 
Ihe other three samples analyzed at Ihls sile, as shown In Table S.2.a-1. 

The gamma spoctroscopy results wero rejected lor one sample collected al Locution 10 No. ~a·2H3I3, 
Sample 10 No, 0448·97·0078. Because of samplo loss durlf1Y handlll1g nr1d praporalicn, the analytical 
laboralory analyzed an Insulilcient aliquot slle 10 obtain a reliable moasUtemet,t. The sntnplo tGsulls lot 
naturally occurring radio nuclides ware atlottlalous nnd biased vary I1IQh. Supplernonltll samples wore 
collected to roplace the relected sampla dala (soe Section 5.3.4.2 and Secllon 5.3.4.3). 

Detected radlonuclldos With one or more measured 11011 conco"ltaUons equal 1o ot e)(ceedlng UTL values, 
or present obove baokground lovels, are summarlzod In the foHowlng IIllt. 

• The jalloul radloi1Ucllda ~'\Am was delocted abOI/O lis UTL vllllJe 010.013 pClIg In ona saml'le, 
collected from the a 10 0.5·/t Inlorval, Ell a conoentration 01 0.04513 pCllg, 

• 

• 

The lallou! rndlonucUde mCa WIlS do\ecled In l(Jut samplos collocled Irom thtoe loco lions al n 
maximum conoentratlon 01 0.315 pOVg. The samplos wero colleclod allhe following doplh 
Inlervals: 0 lo 1 It, 0.5 to 1.2 It, and 1 10 2 It. 

The lallout radlcnuallde DlPU Yias detecled above Its UTl. value 01 0.023 pCl/g In two samples, 
collected Irom the 0 10 0,5-1t Inlervals, at a maximum conconlrallon of 0.054 pCl/g. Plulonlum-238 
was also detected In two samples collecladlrorn Inlervals 01 0.5 to 1.5 It and 1.5 to 2 It at n 
maximum concentrallon of 0.172 pOI/g, 

TA-4B RFI Report Acicieflcium September 1997 



Specljlc Rt!J'/llf.~·, Cotlclu~'lo1lS, aNd R~comttlfmda'lofls C/rapler .5 

j.AaLlUj~&:1 

RAOIONUCLIDEG WITH CONCENTRATIONS AT OR 
AEIOVE BACKGROUND SCAI!ENINCl VALUES FOR PRS No. 40-007(c)' 

PIIIH --
~o".Uan BOlnpltl Depth Am.a., Co-GO Ca" 3~ CII-'31 Eu·U2 

10 10 (II) "'ltd I. (pCUg) (pC~) (pCVg) (pCVg) (pCUg) 
-Soli SAL N/A N/A N/A 22 ", ',g G, , 2.0 

N/A -SUNOOII urI. N/A N/A 0,0'3 N/A NIP. 1.es N/A 
eudllnont un, N/A N/A N/A N/A N,A. N,p'. N/A N,A. I 
Qbl3 U'TL NlA NIA N/A N/A N,P'. N,A, NIA N.p., 

4U-2041) AM31)2! 0...0,6 Boll OJi47 U NA NA NA NA _. 
~U'2040 AM3G22 0-0.11 Soli I 0,041)13 II riA NA NA NA 

~a·204~ MMG23 O,G"',G Boll 0,062 U NA NA NA f'V\ 
46-2040 MA30~~ ',B-2 Soli 0.024 U NA NA NA NA 

"U.2100 04"tNJ~ ·00131 0-1 Soli ·0,032 U 0,011 0.09G 0.31G ·0.0'0 U . . .. -- - , . 
41Nl10G 044U·01o()OOU 1·2 Soli ·0,'7' U .0.0,0 U .0,00& U 0.0(;2 .0.01l3 U 

• 
411·:211'0 0"411·01·0000 1-2 (dUI)jll Soli .o,ooe U 0.01" U .0,026 U o,o~, U .0.032 U , ,. h .. -
111.l.~'!1 GO 044U·97·0010 :1-2,0 StJU ·0.017 U .0.0313 U ·O.OBO U 0.0'0 U O.OB~ ...... 11 __ • 

40-2100 04I1U·91·0079 1-2 Qbl~ 0,,92 U o.oq~ ~!!!.1L 0.0'8 U 0.063 U - ! .. 1 .... o,o,ro-Ii U-Il1 OD 044U·9"·010~ 0-1 Soli 0,0-«3 U .0,0013 U 0.0 U -0,023 U 
PalH . "::: : ~~.~I~:: ::: I~L ~ocallol1 PU'IOB PU'20D,2~O Au·,OO U·206 

ID Media (pallO) (pCVg) (!)tva) (pCVg) 
I I~_ I .......... 

SoU SAL NIA N/A N/A 27 24 '3 10 -SUtfDOI) UTI. NIP. N/A N/A 0,023 0.064 N/A N/A 
Sodlmont UTI. N/A N/A N/A NIP. NIP. N,A, O.'G 

. N/A ... - . . .. , ......... - - - * 
Qbt3 UTI. N/A N/A N/A NIA N,A. 0.061 

• ,t ,- -
IiM'!046 MA3G21 o-o.tl Soli 0.044 0,041 NA 0,'48 

4U'2040 MA3G22 0-0.15 Soli 0,064 0,040 NA 0,040 U 
• .. " . . - .. 

4U·~040 MABG23 0.6 .. 1.15 Soli 0.172 0.164 NA 0.036 U -
40·2040 MA31l24 1./)-2 13011 0.0(34 J. 0.0315 J. NA 0.049 U 

I 

4a·~10n 0441)·1)1,0001 0-1 Soli NA NA 0.0 U 0.1 :20 -- ,- "",. 
4D·210n 0449·01·oo0D 1-2 Soli NA NA 0.174 U 0.097 .. 
40·21011 OMM,1·000G 1 .. ::! (dUp)" Soli NA NA .0.018 U 0.060 
48·2101) 0441l·Q7·0010 2-2,0 Soli NA NA 0.368 0.017 . .[0,119 1/ 4lN~1DO 0448·91·0079 1 .. 2 Qbl3 NA NA ·(),210 U 

40·2109 0440-91-0106 0-, Soli NP. NA 0.2'0 U 0.0'4 U 

11 Quulinul. usod In lnbio 11/0 uahnod In Gactk)n 3. ',12. 
b, Plaid dupliCIIla 
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Chapter 5 SpecJflc Results, Conclusions, and Recott/tmmdaliolls 

Part 1 

Local/on 
10 

5011 SAL 
Surface UTL 
Sediment UTL 
Obt3 UTI. 

48-2169 

IAaL.1t51i3.p·'1 (continulSf) 

RAOIONUCLIOeS WITH CONCENTRATIONS AT OR 
ABOVE BACKGROUND SCREENING VAl.UES FOR PRS No. 4S-007(c)· 

Samplo Deplh Am·241 C0-60 Ca·134 0,-131 
ID (ft) Media (pCVg) (pCVg) (pCUg) (pCVg) 

NJA N/A NJA 22 1.1 1.9 6.1 
N/A NlA NlA 0.013 N/A N/A 1.6S 
N/A N/A N/A N/A N.A. N.A. N/A 
N/A NJA N/A N/A N.A. N.A. N/A 

0448-97·0106 ()-1 (dUp)D Soil ·0.070 U 0.019 U 0.012 U QI.117 

48·2169 0448-97·0107 1-2 Soli -0,201 U ·0.012 U '0,007 U 0.012 U 
48·2170 0448097·0109 0-0.5 Soli ·0.169 U • 0.016 U ·0.010 U 0.417 

48·2170 0448·97·0109 0,5-1.2 Soil 0.049 U ·0,005 U ·0.030 U 10•144 

PerU 

Location SlImplo Depth PU-238 PU-239,240 Ru·106 
ID ID (U) Medlll (pCVa) (peUg) (pCUg) 

Soli SAl. N/A N/A N/A 27 24 13 
Surlaco UTI. N/A N/A N/A 0.023 0.064 N/A 
Sodlment UTL N/A N/A N/A N/A NtA N.A. -Obl3 UTL N/A NIA N/A N/A NJA N.A. 

48·2169 0448·97·0106 0-1 (dup)~ Soli NA NA 0.481 I 
48-2169 0446·97·0 1 07 1 .. 2 5011 NA NA 0.094 U 
48·2170 0448·97·0108 0-0.5 Soli NA NA ·0.067 U 
48·2170 0448·97·0109 0.5-1.2 5011 NA NA ·0.367 U 

II. OUtIIlftall used In labIo 1U0 dollnod In 5ecUon 3.1.2, 
b, F10ld dupllcnlo 

Eu·152 
(pCVg) 

2.(1 

N/A 
N.A. 
N.A. 

II 0.183 

·0,126 U 
·0.044 U 

11,0,120 U 

U·235 
(pCUg) 

10 
N/A 

0.16 
0.0137 

0.163 

0.061 
0.061 
0.133 

• The fallout rBdlonuclide 23QJ~OpU Was deteoted In Iwo samples collectad from Intervala of 0.0 to 1.5 
II and 1.5 10 2 It at a mB)(lmum concenlraUon of 0.164 pOVg. 

• The radlonuallde 235U was detecled above lis Obl3 UTI. VC1lufJ of 0.067 pOlIO In one ssmpla al El 

concerllrallon 01 0.11 9 povg. Uranlum·235 was also detected above lis sediment UTI. valUe 01 
0.16 pOI/g In one sample at a concentration of 0.163 pOI/g. 

II 

I The following radlonuclldes ware detected In one or more samples, but UTI. values are not available. 

I 
I 
I 
I 

• 
• 
• 

The radlonucllde wOo Was detected In one somple al a concantrallon 01 0.07"1 pCVg. 

The radlonucllde ':MOs was detected In une sample al a cotlcanlrallon of 0.0\:1:; pOI/g. 

The rBdlonuclide IU eu was detected In two samples colleoted from two locations at a maximum 
ooncentratlon 01 0.163 pOl/g. 

• The rndlonucllde IceRU Was detected In two samploD collected Itom IWo locntlons at D maximum 
concentration of 0.481 pOI/g. 
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C/W/)/I!f 5 SIJeclj1c Remllj', em/du.I·/ol/J·, ellld NeC(}lIIl11tJIU/cJI/VIJ.I· 

5.3.1 EValuation of Or~nnlc Chomlcals 

Organlo ohemlonls Were nol analyzed lor during Ihln R~I sornpllng avanl. rhe rIll1ulls 01 orgonlc cilemlcal 
analyses for PRS No. 49·007(0) oro prosenled In the RFI report (LANL 1995, 50295). 

5,3,0 Rlsk·Basod ScreonJn{1 Assessment 

A total 01 nine radio nuclides (live will! ana or more measured concanlmllons abovll background velulls) 
WerEl carried torword trom the background comperlyon. All OOPOs cerrled fotWard Irom tho background 
oomparlson In Section 5,3.6 have soli SAL valuos for compEl rison. All detoctod rndlonuclldes wore 
measured Ell concenlrallons below lhelr respectlvo SAL values. The MOe oalculallon for WArn, I~C9, 131CS, 
1lO00 , IUEU, uepu, nu~opu, ICIIRu, and mu yielded a result of 0.3, wall billow tho threshold at 1.0 nt whloh 
additive allects may be a oonoern. The normalized values lor the MOl: aro shown In Toblo 5.~.B·1. 

TABLE 5,3,8-1 

MULTIPLE CHEMICAL EVALUATioN ~OR soiL SAMPLES A'r PRS No. 40-007(0) 

Cillcinogenic IWecl& 01 Radlonuclidll' (pCUg) 

Local/ON Sample Deplh Maximum SoIl Hotnllliltod 
Chemical 10 10 (It) SlImpleVllluo SAL Vlltue 

~ 

Amorlclum·241 48·2045 MA3522 0-0.& 0.04513 22 0.002 

CORlum·134 48·2165 0448·91·0061 0-1 0.095 1.9 0.050 -Coo1Um·137 48·2185 0448·97·0007 0-1 0.315 5,1 0.0132 - -----
Cobnll·60 48·2165 04413097·0067 0-1 0.011 1.1 0.010 

Europlum.152 48·2169 0448·97·0106 0-1 0.183 2.0 0.070 --
Plutonlum·238 48·2046 AAA3523 0.5-1.5 0.172 27 0.006 

-
Plutonlum·239,240 48·2046 AAA3523 0.&-1.5 0.164 2·\ 0.007 

Rulhonlum·106 48·2169 044\8·97·0106 0-1 OAB1 13 0.037 
f--- . -

Uronlum·235 48·2169 0448·07·0100 0-1 
I 

0.103 10 0.016 
-'- - - TollIl' 0.3 

'TotoJ rMy not aqua/sum 01 nomlllllllld 'In/uuo duo /olctmcJlno. 

No rEldlonuclide COPCs were IdentUled as EI result oj tho human health rlsk·based soreenlng assossment. 

5.3.9 HUman Health Risk Assossment 

No human health flsk assessment Was perlormod for PRS No. 48·007(c). No rndlonucllde COPOs worD 
Identllled during the human health rlsk·based screening aSBossmenl. 

5.3.10 Preliminary Ecological Assossmont 

In cooperallon with the NMED and EPA Region 6, the Laboratory ER ProJeclls deVeloping an approach 
tor ocologlcal risl< assessment. Further ecological risk assessment ot this site will be doformd until tho slto 
can be assessed as part of the ecological exposure unit methodology currently being dovelopod. 
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S}J(!(:lj1c Rr!s/llr~'1 Ct)l/c:I/lS'()I/~'1 cmd R~c()lI/llltmd(Jt'()"S CIItJPIf!f 5 
! 1. I 

6.3.11 ConCIUllotlll Dnd R.commB~dlltlonl 

Ths obJoofivo 01 tho Phlld., JFlFJIlI PFiS No. 40·007(0) woo 10 dolGrmlr,o Iho prODonco or obooncG 01 
ccmlnmlnl1t1on aBaoelalsd with the oUlloli. All doocrJbod In 1110 Noe rOl!ponoo (!.ANI. ,09B. G4MG). 
additional gammA IlI)GClrOBCOPY datil woro roqulrod \0 OYUIUBIO tho proaonc!) or ObBanCG 01 radlonuclidoB 
at ulJIJornl PRBII al TA·411. Itlcludlllg PI~S No. "13·007(0). 

Allhough Iho work plan tlloloiliholiho lIoureo of Ihlo oulfollio nonconlsct cooling wolot ltam yacuum 
pumpll, lurthor arohlval rl)SOlHCI1 Indlclllod 11m! ollior IJOUrOBD corllrlbulo to Ihle oullall (1100 Stcllon G.3.1), 
Nevarthelooo, Iho cl"5rQclorl~Qllo" oc\lvilloll cOI,duclGd lor Ihls I'RS srG 8ufflclontlo Idonllly any pOlantlnl 
probloms adlloclRtod with dluohargeo to \I\~ oulinll bGCBUBO 8111"1'10& wGro onnlyzod for 0 comploto Bulla of 
ol'llmlcnlllllnd radlonuoliduD. 

Tho sampling do&lgn lor ohamclBrlzlng I'ol;nllol rodlonuclldB contamlnallon 011111,. PRS WIlS basod on 
proloDslonl1ljudgma"l. To maximize! Iho IIkGllhood 01 obsoIVlng roolduBI conlamlnalion B9BociBIod with 
hlalonOBI rlJIBnSB8 from tho outlDtl by 001100111'0 only Blew oompllJs. IJBmpllJ lcoollono woro billsod to BrallG 
of olgnlUeanl 8odlmonl accumulo.llon, BOCI1UBG conlBmlnanl1J I1BBOola\od wllh histOrical rolCJB8130 may hal,'O 
bfJan carrlad In wlllor or o9dlmonls from tho oul1lllllocntlon llnd dapoollocllowor In thB dralnago channa I. 
oomplof) wor~ col/eclod at doplh as WGII as on thG 8urlaco 10 dl3lormlno wholl,or hlslorical contamination 
may hllYO bean covorod by lalar lIodlmonlary doposlts, 

A Iota I of 14 solloBmploB (Including throe !leld dupllcntos) Bnd 1 tuff BBmplo WGre col\BClad Irom obc 
locoilonB at daplhs ranging from Bunoco 10 2 It and submlttod for rodlologlcBlonalYGos, As dG6Cribod In 
Secllon 5,3.4. Ilva campls8 were eollaclad at two locallons In addition 10 tl1e samplos proposBd In tho 
SAP (LANI. 1991. 55326). Higher concontrallonll were gonerally obBerYod In 8urface or near·sunaco 
somplBB; at Location 10 No. 48·2110 (the lartholSI down IhB drolnago) lowen concantrallonalhan IhOSG 
hIgher up In Iho drainage were ganG rally obsBl'Ved. ihaao pallama DUPPOI1Il r.oncluslon that Il1e oxtenl 
of contamlnallon haB baen adoquatoly del/nod al PAS No, 48·001(c). 

No rBdlonuclido CopCs wore IdontlllBd during Iho human hoalth rlsk-boGGd screening BSSGssmenl. 
!iodlonuc:lldG contamination al this olle Is nOlllktlly 10 result In unaccoptoblo do so ralas now or In Iha 
future, Additional nampllng or furthor aSSCUiBmant actiYltles lor oyaluallng contamlnDtlon 01 this PRS Is nol 
proposed, PRS No. 4S-007(c) Is proposBd for NFA based on NFA Cnterlon 5 (!.ANI. 1996.54943). A 
ClasG11I permit medilicalion will be requoslod to remova Ihls sllG from "1a HSWA Modu/a 01 lI\e 
Laboratory's ACRA operating permit. 

5.4 PRS No. 40-007(f) 

PRS No, 48·007(1) Is an outfoillhat woo submlttad to Iho EPA II, Noyomber 1 Sa7 for Inclusion under Ihe 
NPOES permit. The work plan stale8 that when IhB oulfnll was 8ubmiNed for lho permll II discharged up 10 
100 oal, par day of nonconlact cooling waler Irom x-ray equipment housed In building iA·4a·46 (LANL 
1990, 7511): It ha~ NPDES Pormll No. EPA 137 04A, 

No radlonuclldo COPOs werB Idonllflod during Iho human health risk·based scroanlng assBssmonl. I'RS 
No, 48·007(1) Is recommendod for NFA based on NFA Crltor/on 5 (LANI. 1996, 54943). 

5.4.' Hlotory 

PAS No. 48-007(1) Is dIscussed In dalall In Seelion 3.5 01 the work plan (LANL , 992, 7666) and In Sactlon 
7.2901 the June 1994 addendum to Iho work plan (Pre!11ee4. 43475). Results of Iha Phasa I 
Investlgallon are prosented In the RFI raport (!.ANL 1995, 50295). 
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Clwptl!r 5 Specific ReslIlts. COli cllt.f iOlls. Clt/d RC!cDtIIltlf!tldatirms 

Inlormatlon IhEit became available aller the work plan was written Includes the waslewalar stream 
characterlzallon lor TA-48. which was conducted In 1993 by Santa Fe Engineering (Santa Fe Engineering 
1994. 56204). This sludy was conducled to Idenllfy building drain pipes and charactorlze the waslewaler 
/Iows lind sources Ihat exlsled In 1993, Drain pipes were Yerllled by dye tracing. Site Ylslts woro poriormed 
to yerlfy drain schematics and Identify potential outfall pipes thaI exit Ihe buildings. PRS No. 48·001(1) Is 
Identllled as outlnIl4a-46·0PN-2. 'rhe report (Sonia Fe Engineering 1994. 56204) slales that at Iho lime 
of Ihe wastewater streom characlerlzoUon Ihls oul/all dlsoharged 10 daylight and that Iwo sink drains lIow to 
Ihls outlall. The report also states thai the out/allis no longer baing used E1nd Ihore Is no act lYe 1I0w to this 
outlall. During the dye tost. the dyo rflachod the expected destination. 

The potential contaminants evaluated during the actlylt/es doscrlbed In tl1ls addendum Included alpha· 
and gamma-emitting rndlonuclldes, 

5.4.2 DOBerlpUon 

Tho polnl 0/ discharge lor Ihe ouHalllhllt comprlsos Ihls PRS Is on Ihe moso edge. 'rhe drainage cl,annol 
orlglt1allng Irom ttle dlschorge polnlls OM FJ steep aectioM ollho slope IMlo MOMondod Ganyon. The 
canyon slope Is north laolng and heaYlly Yegolatodi Ihe yegetatlon appenrB normot and healthy. 

5.4.3 PreVious Invest/gotlons 

Phase I 01 the RFI site charnclerlzollon at PRS No. 40,001(1) was porformed In July 1993. il,o rIlaulis were 
presented In the RFI report (LANL 19951 50295). which was submitted 10 EPA 1M SOlllembnr 1995. PRS 
No. 48-001(1) Was recommendod lor Nf!A (lor Ihe RCRA component) In Iho API rellort, In Januoty 1907 a 
SAl' (LANL 1907.55326) Was prepared and sLlbmlllod to DOEi a copy Was sontlo NMED lot 
Inlormntlonal purpostls. The SAl' do scribes sampling acllvltlos proposod 10 satlsly Iho raqulromat,11l 01 a 
rogutulor NOD lor Ihe AFI report (LANL 1996.54448) and on NMEO taqUesllot addilionolinlotlntliion 
aboutlhe RFI report (LANL 1£)96. 55064). In March 1997 sClmpling actlYlllos wore pat10tn1Od In 
nccordance with Ihe SAl', 

5.4.4 Flald Invastlgotlon 

The obJecllYe ollhe InVestigation was 10 dolormlne Iho prasunco or absence 01 rtldlonuolldo9 aboye 
bookgrolltld levels In solis and sodlments wllhln Ihe dralnngo channol below lila oullnll and 10 lullllilhe 
PhaSE! I AFt dala obJootivos as dosarlbod In tho SAP (LANL 1£1911 50320). 

The general conceplual model 01 donlomlnont transport al'rA·,IS Is doscrlbed In SecUon 4.3 01 Iha wotk 
ptnn (LANL 1992.1666). Outlall dlschnrge provides a mecl,onlstn lor IMII/lralion 01 otlt,lotnlt,nnlsltllo tI'D 
vadose lone and trnnsport 01 contaminants with 9uriaco waler In ellhar a dlssolVocJ Alala ot lIdhatlng 10 
orodod soli, 

Field soreenlng durlllg sumple collocllol1 oollYlllo!] was petlorr-nod USIt1~ (I Ludlum Model i 30 ullJi1u tMler 
and art Eberllne ESP-1 belnlgllmma malar. BaCKground wdlalloM maElsursmal1ls IElkan 01 TA·4S using Il1ls 
Inslrumenlation rnnge from 200 to 500 cpm betalgElmmEl radiation dapendlng on 1110 locallot1 and 
subslrule rock type. Field BcroDnln~ tt1e£lsuremoMls ~reatot than 500 Optn belnJgnt11tna tEltllnlion are 
generolly considered 10 be above baokground leYels. No bota/gumma radlallon maClsuretnel,ls abova 
background lovels wero obtalMed durll1g IlDld !)oteD/'IM~ £Illhls sllol Elnd no 1I1pha radlallon wos dalDcled. 

TA·,IB R':/ Ropcrl AddondLlm Saplnmbat 1997 
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Specific Results, Conclllsions, and Recommendations ChapTerS 

5.4.4.1 Environmental and Englnltorlng Surveys 

An H&S fAdlallon survoy was porformod boloro flold acllvillos bllgan In 1993, as descrlbod In tM RFI 
roport (LANL 1095, 50295). No radloecllvlty wall dolBClod abovo background IBV13lo: thararore. no 
Dddillonal radiation sUrvOYB woro por1ormod. 

On Fobruary 4, 1997, 11~ onglMorlng OUNGY woo porformod to olako Damplo locoUons, Based on tho SAP 
O.ANL 1997, 6632G),two hand'Bugllr holoB woro locatod In slldlmonl accumulallon Droas within the 
dralnago channal below rho outfall. 

5.4,4,2 Oovlatlons 'rom tho Snmpllng nnd Analysis Pllln 

TMro wnrs no davlallons; Damplos woro col/octad In DccordllnCIl wIth tho SAP (I.ANl199?, 55326), 

13,4.4,3 Sl1ttlplll'!g Actlvltl81 

Sampling wau porformod 01' March 11 Bnd March 24, 1097. 1:lvl) soli oBmploB warD colloctod 'rom !WO 
, locations (LooBllon 10 Nos, 48-2103 Bnd 48.21(34), Hand-Bugsr holoD woro drillad to tho 1SlJllltulllntoMacll. 

01'10 hnl'ld-l1ugor holD WM drillod 10 n doplh 01 2 II, Dnd Iwo lJumplou wote cOl/ootad: anoll1or l1ond.ougor 
holo won drlillid 10 B dl)pth 01 2.8 II, and throG Damplos WtHO col/octad, Tho lIamplo collocllon Intervole Bra 
dl,own In TabiD 5.4.4-1. BdlBlgnmmn radlallon motlBUromonl" OUIlllnod during \lold 8croanlng 01 Iha 
DamplslI rangod Irom 1 M to 200 cpm, which tHO wlll,ln background lovolll, 

Tabla 5.4,4-1 Bumml1rllOa nil anmpllng lor PRS No, 48.007(1): rlguro G.4,4·1 BhoWIJ tho Darnplo 10collonB. 

1l,4,tt ~vtllulttlol'! 0' Il1Orgonlc Chalnloalll 

Inorgonla ohamlcaln wuto nol BnBlYlod lot during Ihld I~r-I Dumpling avant. Tho rOlJul\r. ollnorgnnlc 
oh(}mlcnlnnaIY!loslor PRS No. 40-007(1) Brl) proBIJnlod In \1'0 Rf:1 roport (!.ANI. , 99G, !)021)!)). 

1l,4,B I!vdlulJtiot'l 01 ~l1dloNUcllddll 

!3nokground cO'flptlrlBond watn pnt1otmod lot radlonuclidM tor which UTL VOIUOD oro uvolloblo, 08 
dlEioussad I" SocUOI'! 3,2 In Chaplor 3 or 11,10 I.IddondUin. I=our 11011 lIamplou colloctod Itom Iwo 100(1llonD, 
Il10ludlng 01'10 tlsld dupllcl1to, wors !1naly%od by ol"ho Dpuctromotty al a flxGd'BI\Q laboratory for an analyto 
nullo Ihut Includod "IAm, a~l'u, .HJ'OpU, D8Th, t:ltlfh. ~DlTh, I)lU. mU, and '~U, rlvo Doll Dalnplou Iron, two 
locnl/ond worn ontlly:tod by gam Inn opaclroBcoj)y 11\ D flxod-sllo laboralory tor an onBlyto BultCIllllJl Includod 
gatnms'omlHlnu U~slon ttMd UOIlYIlIIOI1 ~roduclo, BD wall #.til nl1\urnlly ooourrino rodlo"uclld91l. 

iht) hlghonl uoleclad vtllue lor dllCh l1MlJlylo Wlilt uUl)d lor 1110 bnckground cornporhJon, Tl10 fIIodlmont un 
yalUoH Wotd uSdd for bnckground eompotlGon 01 nBlurally occurring tndlonuclldoo (RI~Th, '~h. P~h, ,)IU, 
jIj,U. und '~U) 11111011 (~ytl at 01.1991 I Sa'8G). TM YUl1nca UTI. voluoll lor lollout rodlonuolidoD ('~'Am, mes, 
~3·PU, and UVJAOl'u) WIWJ l/sod lor /Joll na",pltJlJ col/oclad Ir, tho 0 10 O,G·lilnlarvala, rBl/oul rodlonuclldf? 
conc~nltntlond In doopor IJnrnple InhlrvnlD WOIO 1101 cornpal'od wllh tl10 oul1aoo UTI. valuas bOCL)UBO fol/out 
t1cllvlly Is IImllod to dUriC1co 60lla. Howovrn. My falioul rBdlonuclldo dotoctod at dopths uDlow 0,1) t1111 
conslddrod to bl} prollorll Dbovo bnckground hwal, 111 Tabla 13.4,0-'. 'ha vIlluOIl In 1110 oulIll1Qd bOXOG 
Indloals rsdlol'!uclldao thol wern dnllJolod In soli Dt oonconlrBllonll groalor than or I'JquClI to Iholr rODpoc!lvo 
UTl. vlllu~B. or. In lI,a OIlBa ot fBlloUI rndlol,uclldoll, IIlODO IhBI waro doloctod bolow 0,6 It. Tabla 5.4.(3·, 
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Chapter S SpecJj7c: Reslills, Cone/lis/oilS, ancJ Rt!COItlttWllcJC1IIoJ/N 

also Includes radlonuclldes lor which there nrc no UTL values lor comparison. The radlo"uclldos that 
oxceed background levols at each locntlon are shown In Figura 5.4.6·1. 

IABL.E 5.~.4·1 

SUMMARY OF SAMPLeS TAKeN AT PRS No. 48·007(fl' 

Part 1 

I/OCa al/oc, pcea XRF Inorganic 
Location Snmple Flxud Fixed FIxed Mobile Fixed 

PAS Ie 10 Ooplh MedIa Lnb Lab !.lib !.lib Lab -48.007(1) 48·2047 MA3525 0-0.5 Soil NFl NFl NR 15142 NR 
48·007(1) 48·2047 AAA3534 0-0.5 (dUp)b Soli NFl NFl NA 15142 NR 
48.007(1) 48·2048 AAA3520 0-0.0 (dUp)b 5011 NR NFl NR 15142 15140 

48.007(1) 48·2048 AAA3535 0-0.5 (dUp)b 5011 NR f\I1 NR NR NA 
40·007(1) 48·2048 AAA3536 0-0.5 (dUp)b Soli NA NA NFl NA 15140 _. ----48·007(1) 48·2048 AAA3527 0.5-1.5 5011 15138 15136 15130 15142 15140 ... 
48.007(1) 48·2048 AAA3537 0.5-1.5 (dup)~ Soli NFl 15136 15138 ~ NR 
48·007(1) 48·2163 0448·97·0064 0-1 Soli NR NFl NR NFl Nfl --48.007(1) 48·2163 0448·97·0065 1-2 Qbl3 NA NR NA NFl NA 
48·007(1) 48·2164 0448·97·0075 0-1 Soli NR NR NR NR Nfl 
48,007(1) 48·2164 0448·97·0076 1-2 Soil NR NR NR NFl NR - -- --48·007(1) 48·2184 0448·97·007,1 2-2.8 Qbl3 NA NA NR NA NFl 
Part 2 

~ Location SlImplo CBmma Spoc 
Ie Ie Depth Modla Fixed Lab Am·241 hlo'Pu IBo·Th Ilo·U 

~-- --48,007(1) 48·2047 AAA3525 0-0,5 Soli NR 15148 15146 15146 15146 

118·007(1) 48·2047 AAA3534 0-0.5 (dUp)b Soli NA NA NR NR NR -48,001(1) 48·2048 AAA3526 0-0.5 (dup)~ 5011 NR 15140 15146 16146 15148 
1--- -- - .. -. --48,007(1) 48·2048 AAA3535 0-0.5 (dup)~ 5011 NR 15140 15146 15146 15146 . 

4!l'007(f) 48·2048 AAA3536 0-0.5 (dUp)b Soli NR NR NFl NR NR 
48,007(1) 48·2048 MA3527 0.5-1.5 Soli NR 1514[) 15146 16146 15146 -- ---
4B'007{1} 48·2048 AAA3537 0.5-1.5 (dUp)b Soli NA NFl NFl NA NR -48.007(1) 48·2103 0440·97 ·OOM 0-1 Soli 2955 NR NR NA NR -48,007(1) 40·2163 0448·97·0005 1-2 Obl3 2955 NR NR t-.r-I NR 

-~ ... ----~--_._- .. _--- .---
48-007(1) 48·2164 0448·97·0075 0-1 Soil 2977 NR NR NR NR 
118,007(1) .18·21M 0448·97·0070 1-2 5011 2077 NFl NFl Nf~ NFl -l8'0071~ .... 2164 0448,9701)074 2-2.8 J:bI3 __ 29~._. __ N~. ~ NFl NFl .. 
II. Tho numborllll! the Ut\llJytJc:nJ sullo coIL.mnB IUD l1t\IlIytJcnl ruquOll1 t1umbOIS. 
b. Fluid dupllc4Ilo 

- ~--- -----~-
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Specfj1c Results, ConclusJons, and Recommendations C/rapler 5 

Fb .•.• ·11 fA04/1I1FI APfI'?11 lIml? 

I:::J Building 01 llruCluro 

a fiO 100 I fiO • S8lI1!I1t COIIoClIld bOlOIo 1997 
Pilvod "'OP 
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FilET 

Coon1Nlea lie NMSI'lfAO'8~ 
Conlout ~'ol\llll. 10 II 

C \ Un7llllmplo localion 

o Applox, ma'lOn of PRS 
..... ,," Sower 01 watlo Una! 

110Im dr1lWl 

Figura 13.4.4·1. I.ocotlona of PAS No. 46·007(0 "amplos. 
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Clwptef 5 
, , 1 , 

:tABLe S,911H, 
~ADIONUcl.IDSS WI1H coNCSNT~A'rloNS AI o~ 

ABOVE BACKGROUND SCReeNING VAl.USs r:OR PRS NOI 4(1·007(')* 

Locallo" SIMple Depth 01llt31 ~u11 &2 PUl238 PUI~3M40 U,23S 
10 10 (H) Media Ipe~U) (pOVu) (~OVdl I~OVu) (pOVa) ---Soli SAL NJA N/A NlA 5.1 2.13 21 24 10 -Fallout UTI. N/A N/A N/A 1.0& N/A 0,023 0.054 N/A -Sodlmont UTI. N/A N/A NJA N/A N,A, N/A N/A 0110 

Obl3 UTI. NIA N/A NJA N/A N.A. N/A NJA 0.061 

.18'2041 AAA3525 Q...O,5 Soli NA NA 0.001 U 0,003 U 0,042 U 
48·2048 AAA352B 0-0.5 Soli NA NA 0,0 U 0,003 U (J.021 U 
46'2048 AAA3535 Q...O.5 (dUPI~ Soli NA NA 0,014 0.01 0.024 U -
46·2048 AAA3521 0.5-1.5 Soli ~JA NA I 0,01 II 0,009 " I I (J,023 U 

40·2163 0440·91·0064 0-1 Soli 10.047 Ilo.ost! U NA NA 0.109 -- , 

40·2103 0440411·0005 1-2 Obl3 0,0 U 0.020 U NA NA 10,otH II 
.18·2164 0440.1)1,0015 0-1 Soli 0,001 U 0.012 U NA NA 0,103 - . 
48·2104 0440.01.0070 1-2 8011 0,051 U 0.085 NA NA 0.019 U - --
48·2164 0440417.0074 : 2-2.8 Obl3 10,070 II 0,0:31 U NA NA O.041.l 

II. 0U0M8ut'O uSGd In Inblo nto dflnned In 91M:'11on 0. ;,2, 
b. Field dupllcatQ .. .. --

No data quality concerns Were noted In the validation process lor the PRS No. 48,007(1) radlonuollde data 
set. 

Detected rad!onuclldes with anD or more measured soli concentrallonlJ aquallo or axcBodl"g UTL vnluDl1 

or presenl nboW.l baok~round levols, EIre summarized In Ihe following IIsl. 

• The tallout rtldlonuollde 1:1106 WIlS dotected In two samples coJJeclad lrom two looallons 010 
maximum conoentratlon 010,010 pOI/g. The samples wore collected Irom soli and tul! al depth 
Intervals of 0 to 1·ft and 2· to 2,8·11\ respectively. 

• The faUoul radlonucllde :t:lllpu was detected In ono sample at a concentration 01 0.01 pOl/g, Tho 
sample was collected from tho 0,5- to 1,5·1\ InlDrval. 

• The fallout rndlonuollde UU.2,jO!='U was detected In one sample at a concentration 010.009 pel/g. 
The sample Was collecled Irom the 0,5· to 1.5-ft Inlerval. 

• The radlonucllde R3~U Was detected above the Obl3 UTL valuo 01 O,06? pCl/g In one sample at a 
concenlrallon 01 0.081 pOI/g. 

The lol/owlng radlonucUde was delecled In one or more samplas. but Q UTL valuo Is not available. 

• The radlonucllde IUEu waB dolocted In one Boll sample at a concenlratlon 01 0.085 pOI/g. 

TA·48 RFJ Report Addendum September 1997 
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Flouro 5.4.6 .. 1. I.ocot!ona of onalytes that e)(ceod background UTI.B at PRS No. 48 .. 007(r). 
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CllClprt!r 5 Specific Resu/rJ'. COIlc/usloIlS. alld Rt!ColI/ttwt/(lariollJ' 

5.4.7 Evoluatlon 01 Organic Chemicals 

Organic chemicals were not analyzed lor during Ihls RFI sampling evant. The raaul1s 01 organic c~lemlcal 
analyses lor PRS No, 48·007(1) are discussed In the RFI report (LANL 1995. 50295). 

5.4.8 Rlsk-Bosed Screening ASBOBBment 

A total 01 lIve radlonuclldes (four with ono or more measured concenlrallons above background values) 
werll carried lorward from the background comparison. All COPCs carried forward Irom the background 
comparison In Section 5.4,6 have soli SAL valuas lor comparison. AU de!ecled radlonuclldas were 
measured al concentrations below lhelr respec!lve SAL values. The MCE calculation lor mCs. 1&2Eu, ~38PU. 
m.24opu. and 2~'U yielded a msult 010.1. well below the lhreshold 011,0 a\ which additive ellecls may be a 
concern, The normalized values lor the MCE are shown In Table 5,4.8·1, 

IAB LE 5,4.0-j 

MULTIPLE CHEMICAL EVALUATiON FOR SOIL SAMPLES AT PRS No. 48-007(1) 
r--

Carcinogenic Ellocts 01 Radlanuclldel (pCVg) -
Location Sample Depth Mal!mUm Soli Normalized 

Chomlcol 10 10 (II) Snrnple Value SAl. Valulf ---- ~-
_. 

CODlum·131 48·2164 0448·97·0074 2-2,8 0,010 5,1 0,014 

Europlum·152 46'2164 0440·97·0070 1-2 0,085 2,0 0,033 

Plulcnlum·23B 40·204B MA3527 0,5-1,5 0,01 21 0.0004 .- - -
Plulonlum·239.240 48·2048 MA3527 0,5-1,5 0,009 201 0.0004 

Uronlum·235 48·2103 0448·97·00601 0-1 0,001 10 o.ooa 
Talnlt 0,1 

tToWlllIlY tlCl uqunl SU'll 0/ tlCtmollzod VO/UOII duo 10 rOIJt1CJItI(l. -
No radlonucllda COPCs worC:lldonliliad os a result 01 the hUman huallh rlsk·basod Doraanlng assssstnot,1. 

5.4.9 HUman Health Risk Assossment 

No human health risk assossment was perlotmed lor PRS No. 4B·001(1). No radlonuclldo COI'CD wate 
Idenlllied during Ihe human hellith rlsk-basod screening assessmrll1l. 

(;'4.10 Preliminary EcologIcal Assossmont 

In cooperation with tho NMED and !:I'A Rl3glon 6, tho Laboralory ER I'roJocl ID dovoloplng on oPIJtoaeh 
lor ecological tlsk assessment. !=ut1her ecologloal risk OSSI3SBmO'" allhls silo will be dolotrod unliliho st\a 
cM be assessod as port 01 the ecological exposure unit molhodology cutteHlJy balt'1g dovelopod. 

5.4.11 ConclusIons ond Recommenda\Jons 

Tho objecllve 01 Ihe Phase I RFI 01 PRS No, 40,007(1) wos 10 dolotlT1111a Iho ptesol,ce ot ObSOl10tl 01 
conlamlnallon as!loolnled wllh Iha oulloll. As desctlbad In Iho NOD tos/,onso (LANL 1990, ~44'la), 
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Specific Results, Conclusions, and RecommendatirJNs Chapter 5 

addillonal gamma spoctroscopy data were rGClulred to eVBluala the prosonco or absence 01 radlonuclldes 
III eevoral PRSs at TA·48, Including PRS No. 48-007(1). 

Allhough Iha work plan atateo thallho sourco 01 this outfall Is nonconlacl cooling wator from vacuum 
pumps, furthor archival research Indicated that olher sources contribute to Ihls outfall (sao Section 6.4.1). 
Nevortheloss, Ihe characterization acllvltlos conducted lor this PRS ora sufficient to Identify any potential 
problems Dsaoclatad wllh dlachargoB to tho outfall beCBUSO samples wora analyzed for a complole suite 01 
chomlcals and radlonuclldes. 

The sampling doslan for characterizing potenllal radlonuclldo contamination sllhls PRS was based on 
profoBslonai Judgment. To nuodmlze tha IIkolihood of observing rosldual contamination associated with 
historical mledoes from thG outfnll by collocllng only a tow samplos, samplo locations woro blasod to areas 
01 slgnilicani sodlmant accumulation. Bocausa contaminants BSBoclatad with historical ra/aBsas may hava 
baen carried In wa10r or sodlments Irom tho ouUolllocation and daposltod lowar In tha dralnaga chonnal. 
samplos wero col/octod at depth aa wall aa on Iha surfacG to delarmlno whalhar historical contamination 
may hova baon covored by latar sodlmentary deposits. Sovan soli sLlmplas and two luff samplas waro 
collacled for radiological analyals from lour locallona at dopths ranging from Bunoce 10 2.B f1. 

No radlonuclldo COPCs were Identiliad during thB human hellllh rlok-basod Gcroonlng BGGOSSmont, 
Radlonuclldo eonlamlnallon al this allo Is notllkoly 10 rBoultln unBcctJplBblo dOBI) rolos now or In tho 
Mura, Add/llonalsampllng or lurthBr a8Se&BmOnl a.ctlvltlos for evaluating eonta.mll\Bllon at thlD PRS Is 1'101 
propoBod, PRS No. 48·007(1) la propoBod for NFA basad on NFA Criterion 5 (I.AN1.1gea, 54943). A 
Clnss III permit modification will be rBClUoSlod to rumov!! thIs sl\o trom tho HSWA Modula 01 tho 
l.aboratory's RCRA operating permit. 

..... T 
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AppetldL~A AfJtl/~'t'c,tI SUitt!.f 

APPENDIX AI ANALYTICAL sUITES 

Results 01 analysoB ann be tound In FIMAb, Hard copIes 01 supporting Informal/on will be provldad upon 
request. 

Chemloals that are reported by anolytlcallaboralorleEi as Mondolacla have 1i0\ baon Inoluded In the labloEi 
of this addendum. Nonetholess, nondoleoled chemloals are olten part oltha daclslon·maklng proooss, 
and It Is Important 10 note lhat analysos lor thase ohemlcals ware paHormed, ThiEl appendix provides a IIsl 
01 the targat analytas In eaoh analytloal Gulla lor whloh samples were takan. 

Radiochemical suite 

Alphaoomlttlng radlonuolldoa 
Amorlclum-241 Thorlurn·22B Urol11um·2M 
Plutonlum-2SB Thorlum'230 Uranlum·23S 
Plulonlum-239/240 Thorlum'232 Uranlum-23B 

allmmll.emlttlng fftdlanualldea 
Acllnlum·228 Ceball·S7 NoplUnlum.231 Rodon·210 
AmorlclUm·241 Coball·eO Potasslum.40 Rulhenlum·100 
AnnlhllllUon rodlallon Europlum·152 Praloallnlum·231 Solonlum.75 
earlum-140 'edlno·129 Proln-::tlnlum·233 Sadlum·22 
elomulh·211 l.anlhanum·140 ProtoclllnlUln·234m Thalllum·20B 
elsmulh·212 Lood·210 Aodlum-223 Thorlum·227 
elllmuth·214 Lood·211 Radlum·224 Thorlum·234 
Cotlum·144 l.ead·212 Radlllm·220 Uranlum-235 
Coslum·134 Lond.214 Rndlum-228 Zlnc·B5 
Cesium·137 Monganoso·54 
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Appt!lIdL'C B Data Vallclation 

APPENDIX 8. DATA VAL.IDATION 

This appendix contains the sample-specUlo data validation. Data validation lables are presented for 
potential release sites (PRSs) evaluated for this addendum. Only radiochemical dala were evaluatad for 
this addendum: therefore, the data validation tables Include only the radiological analytical sultee, Data 
valldalion tables were not prepared for PRS No. 48-007(1) beoause no qualillcat!of1 of the radiochemical 
analytical data was requIred. Data quality for the entire radlonucllde data se~ Is discussed In Chapler 4 01 
thIs addendum. 

IAB~E 8-1 

DATA VALIDATION TABLE FOR PRS No. 4S.002(o) SAMPLES 

RO~e!t t.ocation Sample Analyllcal CC 
10 10 Sulle Parnmeter Commonls 

10333 48·2037 AAA3545 IsotopiC Blank Bocauso 01 contamlnallon In tho method blank 
thorium samplo, sample rOBults (or tho following analytos 

ohould be r~ardod as osUmotes and blasod high 
(J+): u"'h, rh, and "'Th, 

15333 48·2037 AAA3546 Isotopic Blank Becauso of contamlnallon In tho mothod blank 
thorium sample, onmple rosulls for tho following analytos 

shOUld be r~rdod aD eet/matos and biased high 
(J.): u"'h, 'hi and l"Th. 

15333 48·2037 MA3547 Isotopic Blank Becauso 01 conlumlnallon In the mothod blnnk 
thorium samplo, samplo results lor tl10 lollowlng analytes 

should be r02frdod as estlmatos and blaood hlQh 
(J.): ""'h,' h, and 1"1'h, 

15333 48·2057 AAA3762 laotoplc Blank Becauso 01 contamlnaUon In tho molhod blank 
thorium sample, sample rasults lor tho lollowlng onalylas 

should be ro~rdod as ostlmntos and blosod high 
(J+J: Utorh. r. h, nnd ':IITh, 

IAB~E B-2 

DATA VALIDATION TABl.e FOR PRS No. 4S-001(b) SAMPI.ES 

ne~est LOCllllo/! Samplo Analytical CO 
10 10 Sullo Parnlnelar Cornman I. 

15146 46·2043 AAA3517 Isotopic Accurncy 13ocnuuo 01 Irncur rocovory IU9S than 30% (but 
IhotlUm gronlar thlln 10%), rosulln lor Iho lollowlng 

annlytD(o) ohould bo rogurded os oollmatos And 
blasud low (J.): "'Th, "1'h, nnd u'Th. 

15146 46·2044 AAA3519 IsotopiC Accuracy Bocausa oltrDcot rocovory lass thon 30% (but 
thorium uranlar Ihun 10%), rasults for tho lollowlng 

onalylo(lI) shOUld bo r~tdod as ool/mlllDo and 
blasod low (J.): "'Th, h, and "'Th, 
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Dala Validation Appe.ndix B 

!ABkEa .. a 
DATA VALIDATION TABLE FOR PRS No. 48-007(c) SAMPLES 

,Requa,1 Locnllon Simple Analyticil QC 
No. 10 10 Sulle Perimeter Comment. 

2977 4D·21613 0446·97·0078 GRmma Accuracy All gamma spectroscopy reoults lUG 
spoctrolJcoPY rltjactod duo to Insufficient aliquot sl:o 10 

pOl1olm rollnble measuremon\, 

2en 48·216B 0448·97·0079 Gamma Accuracy Tho reBults for '"BI Bl'lould bo rogl1rded as 
opectroscopy unuaoblo (R) bocnuBo of Inloricronco 

probloms wllh other mdlolaolopos, 

151,46 48·2046 AAA3624 leotoplc Accuracy BGeQIJIJO or trocor roeovory 10lSa than 30% 
plutonium (but groator thlln '0%), rOlults for the 

following ano.ryto(s) should be rogordod as 
esllmo!ea ond bloaed low (J.): "Pu and 
PI,UOPU. 

,. 7 
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Attac/""t!I'f I Stelf/Sf/ca' Testsj'or ThorlulII Dafel 

A1iACHMENT I, STATISTICAL TESTS FOR THORIUM OATA 

1.1 Introduction 

This nttnchmenllncludes graphical raprasontotlons and statistical tomparlsons 01 Technical Area (TA) ·48 
and Laboratory sediment baokground dela sets lor r:r.l"J'h. lt2"Th. ol1d ~xrrh, GraphlcDI and slatlstlcal 
evaluallons 01 the two dalt! sela Wera performed to aaslst In determining whelher a raleDBa ollhorlum 
Isotopes may hava occurred atl'A·48. Potential relense slle (PRS) du\n valuos were aggregaled Elcross 
TA·40 lor Ihese comparisons beoause 01 the small datn sats lor IndividUal PRSo, The Laboralory sadlmenl 
baokground data set was used, I=ollowlng the daclslon loglo In RYI! a\ ai, (1097. 56186). nalurally ocourrlng 
radlonuolldes lhal are not Irom lutl samples are compared Wllh Iha sediment bnckgroul,d dolo set. 

Figures A·1 through A·3 show three graphical methods olllluslrating El datEl dlslrlbullon, Thasa graphs 
allow tl qUtllltnt/va comparison 01 the LEibornlory sediment baokground dnto sot and lho ,'A·4B data Bellar 
eaoh thorium Isolope, Observations reported as nondetacted values ora ahown In tllO IIgums as halliho 
roported deteollon IIml!. Below Is El geneml desorlptlon 01 the graphics that appear Itl eaoh flguro, 

• Upper loll corner 

The hlslogram 01 the Laborntory baokground dElta Is prosontod lor tho otlnlyto baing oemsldetod, 
Tho horizontal axis glvos tho obseNod concenlmUons In pOVg: the verl/cal axIs glvos Iho numbor 
01 observlll/ons In eaoh ooncentrnllon oloss, 

• Lower lell cornet 

• 

• 

The histogram 01 tha aile datn Is presonled tot tl10 aMlylo ba/nu oonsldotad, The O)l.e9 ure Iho 
same ns lor Ihe Loborntory background data hlslogram, 

Upper riohi comer 

Box plola 01 bolh Iha LuborntlJty hClckoround cillill ClI1d H10 Illio du/allto IJrosonlod lor tho nllEllyto 
beln~ conslderod, The oulor bo)l. Eltea oltl1osa plola Idonlillas Iho roglon between Iha 25th 
percontlles Md Iho 15th IllHoonllios (also known U!I t/1O Intottlunt1.110 tongo): 1110 Inldello 11110 
ropresents tho modton, The hosh marks lhat o)l.tond outlrom tile box reprosen' 1,5 limos Iho 
Inlorqual1l1e range, which provides CII1 InloNal oUlsldo 01 Wilioh dolt! n,oy bo ovn/unlod lor Iholr 
potent/al to ba ouillars. The vorlloell axis Units are 0011cantrallons ollhe obso/'IJod dala In pOI/g, 
Open tlreles remesonl delocled valuos: solid Irlanglos roprastJnl11Cl1l Hle dolocllonllll1l1lor vllluoa 
raported os nondolecls, 

Lowar rl~ht eothat 

Oenslly luncllons 01 both tho Lnbotntory baokground dn\a and 1110 !lite dntn aro prosonlod lor H10 

analyln being oonsldered. Tho denslly luncl/ons Elro smoolhad. notnlOlIzocJ "1,lslogtams" In which 
lhe horlzontnl a)(19 unlls oro again conoentratlons In pCl/g. Tho eolld 11M ro~tosel1ls the 
Laboratory baokground dola sal: Ihe dollod linD ropresel,ls tho iA·~a dala sal. The vertical o)(ls Is 
essentially equlvalanl 10 Ihe probubllily 01 observing any partloular conoenlrolloh: howover. 
becaUso IhesD are cOlll/nuous dl!ltrlbullons, lhe o)l.nol probnbllllloll nro nclu£1l1y Iho oreos undor 
the CUNO within sotne IntoNElI 01 conconlrtlllolls, 

Dlstrlbl.llloll shill lasts Were poriormod 10 dolormlno whothor tho dletllbUilona 01 tho Labotl.llory audlt/wI,1 
buokground dulu sotlll'ld tho 'rA,,\U tllIllI (JOt UfO ulnllollcnlly uillorol11. Tho tll!1ttlblillon ohltt Innln Ihnt worn 

'I'1I.'1lI FIt:/ Roporl Ac/cianciUIII 1,1 Sop/embol' 1 GO;' 



SICU/Sflcal Tests/or Thorilim Dala A ffac/mum f I 

parformod ara IIcmotimoB known BB tho ~Gllbol1 toolbox" and aro roloroncod In Gllbart (1987. 56179), Tho 
tOBts aro Iho Gohl3nJV.1l1co)(on Rllnk Sum (Gahan) lost. Iho quantllo totll, and Iho sllppogo lost, 
Nondoloclad vllluos oro codod 110 nogatlvo dolaction IImll valuos for thesaloots, Each 01 tho lesls Is 
writlon to accounllor nondotoctad valuQIJ In Iholr rOBuIlB, 

"he Gahnn tOllt 10 basi Dullad lor al!sosolng con,plolB shllllJ In dlolr1bullon, WhGrOIlB Iho QUllnllia 1061 Is 
boltar 8ullad for aaaoslSlng partial 8hll10. The sllppago loal dolarmlnas Iho probablllly of Iho obsorvGd 
number 01 nllo conconlrollons baing grBalBr lhan tho maximum bllckground concontra!lon, glvon Ihat Ihll 
!Iilo dalLl C)rlglMlas from Iho samB dllSlrlbullon so Iho bBckground dolo, Among Iho Ihroa losls. mosllype6 
of dlHersncoa bOlwaon dlstrlbutlonD clln bo dOlormlMd, 

Obaorvod slgniliconco lovola (p-vaIlJ13s) are roportod for \110 toUlll, Tho p-valuo 10 IhB probability of 
obsorvlng dala nllonol M dlU!)ronl from Ihe background dalo BS IhQ aCluBl, ObBorvod sill! dOlO If tho silo 
concontrnllon dlalrlbullon ID Iha samo aB backaround, If Cl p-vBluo Ie laoe IhBn 0,05, thon Ihl!ro 10 rooson to 
BUllpscllhnllhora Is B dlfforonca betwQlJn Iho bockground Dnd allo dlslrlbullonsj olhorwlso. no dlfloronco 
Is Indlor:tlad, and Iho GliB dlGlrlbullon IB nol BlntlDllcslly dlfloronllhnn Iho background dlalrlbul\on, 

1,2 R08ultb 

r-lguro~A-1 throuc" A-3 grllphlmlily show Iho ralolloMhlpo calwoon tho TA-40 (allo) dOlo and U,o 
Labotalory sodlmonl background (rolorrod 10 ao bnckground) daill. Allhough thlJ ranao ollho LIlia dalllrD 
gtol1lor Ihu" tho rBnOo 01 1110 background dolo lor QVI1I)'IIIOIOI'IJ, IhQ Ilguroo DI~()w Ihnlll,o olto and 
bl1Ckground dlaltlbullons Llrs ClullQ conolDlsnl. Tha box plols In Figuroo A-' lI~tough A-3 ol~ow Iholll1o 
f110dlLlnll and Inlorqul1t1l1n rangolt of 11'13 allo dotL' dota oro 1(111) Ihon Iholr rQspocliVo I~o.ckground 
counllJrpl1rta. 'rhu donDlly onllml'llollin Iho IIgurou dl~ow 111011110 rongo of conconlrn\loms In 1110 allo dOltl 
wlll1lha graBlali1 ~robLlbll/ly oVBrltJp Iho mosl probnbl~ rBl,go 01 co"c\)ntmllol'o It'! tho \)ockoround daiB Gal, 
In a quollll1l1vo BntllYlJlG, theJ IIgutollllhow II1t111110 ~lto dl!llMbulions nm nol olovnlod obovo bnckground. 

ThlJ rOllulltt 01 Iho IItnllslloul loala oonllrm tl1lJ flndl"gs of 0'11 qUBlIlBll\lo anolyols. Toblo A-' ahowlJ Iho p
vLlluoslor GllblJrt loolbox Is!!IIl Ihal oro ullod to comporo Iho 0110 Md bllckgtound dlslrlbuUo"u, A p-vnluo 
01 OIOG or IOltlllndlootoD thBllho 11110 dlllltibullol' "InlllJd" 1M "'DI, Thill Is. n el'null p.valuo ul,awu Ihollhoro 
Is U IHnUollonlly III~nllloLlnl dlflotsncu bnlwaon tho 1I1t~ and bllckcround choruclanottc 1"lIllho loslla 
111~l1l1urll1g, Tha p.vnluoD lor tho TA .. W olio d0111 coml)orllJol1 will' background 11'" ull groBlot Ihon O,OG, 

'robl!) A·1 ahows Ihlll I1c)Ma ollhtllullitl for MY of (hI) 11)010~OU tlJuult In B IJlgl~l\lcu'~1 dlllotlJnco bolWIJO" 
!Ilia und bac:kgtoUnd dhurlbulloM. Tl1oao rOl\UIlD Imply II1nl Ihoto Is no ovldonco 10 IJUnOoDllhollho SliD 
cllutrl()ullol1 10 dlfhHDni Irom tho backgtoUnd dlDlI'lbullOI~, 

13011, 111B quolllnllYI1 grallhlcal OJ1aIYDlo and 1110 qual1l1lntl\lo Blollallcol nnolYDl1J DU,'POI1 1110 concluolon 11'0/ 
Isoloplo thotlum III nol olaYntud ebovo bnckgrolJnd lovtlill nctollo TA-4B, Analyooa wutI'J nol run 011 a PRS
opooilic bSlIls becauss 1110 datn solt! fot StWlllllll'RSlIllrQ 100 IlmBliio I1l1ow for nny1hlng ITlOrO Ihon a 
quoillallvo oompLlrll)on, 

Il\ a J.I!.A ~. 
RI!GUL.TS r-ROM THt! QII.13I!RT TOOLBOX DISTRIBUTION SHIFT TI!BTS 

, . --1"YllluolI for tho Siall.lleni toal . .. ..... 
I.olopcl Oohn" QUllnlllo SlIppllge - -............ 

Tholluln,232 1,000 0,9UD 0,G23 .. -- ....... -Thotium·22U O,Y9U 0.0935 O,MD - 1.000'---- - - .. ~----,-.-...... - ... 
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