CERTIFICATION

| centify under penalty of law that these documents and all attachments
were prepared under my directlon or supervision in accordance with a
system deslgned to assure that qualified personnel properly gathered
and evaluated the information submitted. Based on my inquiry of the
person or persons who manage the system, or those persons directly
responsible for gathering the Information, the Information submitted s, to
the best of my knowledge and bellef, true, accurate, and complete, | am
aware that there are signlificant penalties for submitting false Information,
Including the possibllity of fine and imprisonment for knowing violation.

Document Tltle:  Addendum to the RF| Report for PRSs at TA-48

Name; //L,A.‘ /« /Mﬁ——" ~Fo——  Dale! 9'/3-//(;

Envirgnmental Restoration Project

Jorg E{a‘hsen‘ Program Manager
lamos Natlonal Laboratory

Los
or
Tom Baca, Program Director

Environmental Management
Los Alamos Natlonal Laboratory

Neme: "J L:Q.\ oate: L2 3lan

Joseph Vozella,

Acting Assistant Area Manager of
Environmental Projecls
DOE-Los Alamos Ares Office

or
Theodore J. Taylor, Program Manager

Environmental Restoration Progtam
DOE-Los Alamos Area Office



- Addendum to the
RFl Report for
Potential Release Sites

at Technical Area 48

(Located in former Operable Unit 1129)
Field Unit 4
Environmental

Restoration
Project

September 1997

A Department of Energy
Environmental Cleanup Program

Los Alamos

NATIONAL LABORATORY

LA-UR-97-3112 &

AGNLA = L2 g

LY e LFA



Contents

TABLE OF CONTENTS

EXBCUT'VE SUMMARY“NNJHNNHHNHHNH‘N“GHHHHIHlHHHNHHNN‘HIllUHIHHHHINHHNHHDll|NHNNH‘| EB"’

AORONYMS AND ABBHEV'AT'ONS GHEOBATNITHHERHRBBRBBLBLRRHRIL BRI ACR"‘

1.0

2.0

3.0

4.0

5.0

INTHODUCTlON DB ULRLEH BRI B RBB N 1'1

14
1.2
1.3

QGeneral Slle HlStOfY LR A R s 141

RFt OVBNIBWNHHHHH“HNIIHHHiNUNIHHINHINHIHHHIHHHUMHIIHlHHt“HHHHHN“UIHNNiH“HH 1‘1

F‘ald Ac“vlues BREERALIRRM IR R B D M T D R b e 1‘5

ENV’HONMENTAL SETTINGNNHUUN5“HHUH‘llN“HHHHlHH“NHIHIH“NUHHIH“NUINIHHNHHHUHH 2'1

APPROACH To SAMPLE ANALYSES AND DATA ASSESBMENTHHNHﬁHNNNHNHHNHNHHIH 3.1

34

3.2

3.3

3.4

SaMPIO ARBIYSEE datiiutii i O R 32
3.4 Analytical Melhods counnnniinonainnniaonsnnsissinesni i 968
3.4.2  Oala Valldalion v usisionniaaons 308
Process lor the [dentification of COPCE . wimbmmmimnnnisiinininian i 344
32,4 Ihorganie ChemICals. s 308
3.2.2  Radionuolldes uinnisinsioisnssosmssnnmisinnn i 300
3,23  Organic ChamlCe!s,uimosniissmniianisiiinainnnaisin 36
3.24  Risk-Basad Soraaning Assassmant . uuammmiminiisiniiinsnn 308
Human Health Assessment T T TP T T O T T T PP TOTT T TPTIPPR < L 4
3.3.1  Risk Due to Naturally Ocaurring Inorganic Chamicals (n Sulls (Background) ., 37
3,32 Risk AsBESSMIBNL i g 308
Ecologleal AsSaEEMENt i s s 368

HESULTS OF GUAL”W ASSURANOE!QUALJTY OONTHOL AcT’V'TlESHHIHHNNUUIHHIHHH 4'1

41
4.2

4.3

fnargania AnalYSOS i e 8¢
Radiachamical Analys5es...viinmiinissinuiniisiessss i §3
4.2.1  Delarminalion of Detection StalUs i oo 442
4,2,2  Gamma Speclrosaopy Measurements. v 403
4,23  Resulls of QC ActivIlles..iiuimmimimsninnissaomanennionanin 4486
Organic AnalYSes. uiuiiiowiinienaicusiinnssssinssn s 496

SPECIF’G HESULTSQ CONCLUSlDNS' AND RECOMMENDAT‘ONS Hudhiiainpnainiinng 8“1

5.1

PHS Ncl 48‘002(9)uncunnunmmuuuuunumuummmnuuum114icfmuunnuuéunuumnnuu 6.1
5‘1&1 HIS‘OWH‘H‘&H}H(l'lliHHHNHSO‘NC!HIlHiltl‘i'llHll%‘&i(‘“l‘ll‘“i“llIl‘l‘H(tlil““l“l“i\ﬂ“iﬂl& 5'1
5&1 l2 Deacflpuon BRRRRSA3 M 00 sdstiiiiniaiinniiiii s i i b R Y 6.1
5;103 PfeWOUS lnvestigatlons‘HHH‘NHNHHI!HH“IIHHNHHHHHHHHHIOHlNIIHHHHHHHHHUH 5.1

TA-48 RF! Report Addandum J Septamber 19887



Contents

G.2

5.3

5,44 Flotd Investigallon cusmmmsmiiinnsossammmnisasssionnsominnessenong 392
6141 Environmaontal and Englnaeting BUNVoys ouiummsiniminimani B2
6,1.4.2 Davinlions from tho Sampling and Analysls PIaN ..uuemiinnsmim B2
5,1.4.3  Sampling ASIVEIES ..o, 52

8.4.6  Evalustion of Inorganie Chomitals,.nmmummmmmniannmmnnee: 83

5.4.8  Evalustion of Radionuolidos ..o 545

5.1.7  Evaluation of Organls Chamiealt.mnnnmmmnmnainnnisssosinnnmnnnn Be7

61,8 Risk-Basod Scraaning Assessment..uumunmmmmnnimmanonnonsing 807

54,9 Pluman Hoalth Risk Asgassmont.uussanimmmisnusssossunmssnnsinn 308

5,410 Proliminary Ecologloal ABBOBOMONL. i ninnnnmsnennnssnni 528

51,11 Consluslons and Recommandallons uunusminnnnimnninns i 548

pns NOO 4B‘OG?(b}NNHIHilHl“NNNHUUHNN“lllltUHMNHNNUHIII)H\i‘ii‘lillnﬂln!”llﬂHHlllllHlHN B’B

5.2, MIBOW unnmimmnnsnnemsminneisssnssas oo 508
6,22 DoBHPUHON s 59
8.2.8  Pravious Invastigationt,ummueuinnunsninoisssssnioisosenn 08
524 Flald Invasligation wiisaiommsssiniomisinsssiissssn i 58

6.2,4,1  Envitonmantal ang Enginaating BUtVEY8.mminumuinnnsinnnss 5410

6:2.4.2 Davintions from (ha Sampling and Analyals PIan ... unnnsinims, 5410

6,243  Bampling ACUVIIED vvuinmnmissninsio e 5010
8.2.6  Evaluation of Inorganic Chemieals,.mummnimmmmnssnmnssnsmsnssn 5410
62,8  Evalualion of Radlonuslides .mnwismnunnimissmioininonnnonnn 5410
5,27  Evalualion of Organic ChamioalBu i 518
8.2.8  Hisk-Basad Borasning ABBABBMONL oo 5216
52,8 Muman Haalh Rlak ABBBBEMSNLL L s ssosnnn 50168
B8.2,10 Praliminary Ecologlcal Assossment.uuwmummmunnsmsninmmminiminn 5¢16
62,41 Conclugions and Racommendblions .uiwuniminimnisssosmsmnnnn 5v18

P8 No, AB007(0) uuinnnsscrinismsnisanmsiinmisan s 5216
B.B:1  HIBOW s s 0216
5:3.2  Dasotplon .novenmuimminiimmomsssionnonssn oo 5917
83,8  Pravioun Invesligations...ersmmomssssnnassassmingninnse 5217
5,34 Flold invesllgallon wiuunnemmsnnmnminsissnsssninssmnnasnnissss 5017

6.8.4.1  Environmenial and Engineeting SUNVeYB. o 5+18

8.3.4,.2 Daoviations from tho Sampiing and Analysls PI&R vomnsesnainien: 5+18

B.3.4;3  Bampiing ACUVIIBD 1onvinsminsaimsiirsssinmssaens Bv18
53,6  Evaluation of Inorganic ChamicalB..smmmmminimmimsmminiasss 518
6,3.8  Evalualion of RadionUelldos...siemmisiinnismnniniiesossssssen 5921
5.3,7  Evaluation of Qrganie ChamiealBu i oneuasssssssnnn 5228

503.8 Rmk’BaBed scraenlﬂg Aanessman!ilO‘HOI!!IiUBOHHHIlIIIOOIOIlil\%\§iil\!$lllnl!lillblb)llli 6‘25

Etalg Humﬁn '400"“ Rlsk AgﬁeﬂomontIIN(NHHHHHNHHIHHUliNHSHN\HHHINONUIHNNNHD 5’28

September 1997 il TA-48 RF| Roport Addendum



- O R mE TN Iy A BN

Contents

5.4

5.311 0 Pfe"mlnary ECOlOglCB' Assessmen‘nanunnuluuuulnnulﬂlluuunnnnuulu!lluuu 5'25
5.3.11 Concluslons and Recommendalions ...uiinanimnsnniinniaen 5426

PRS NO. 4B007(1) ssuiiimummimmmminiiisesiiinmmisiaiomiisesissiseisnsamssnn 3228
5,41 HISIOY oimimmmrinmimiiminiisissisrimiinsnmsmasisnssinsines 9026
5.4.2  DeSCHAPHON v e 3027
§.4.3  Pravlous Investlgations...umiiimiimisiiiisinsesscnisnnnies e 5027
5.4.4  Flold Investigallon .o 9427

5.4.4.1 Environmantal and Englneering SUVeYs...oummsenmimininnn 5428

5.4,4.2 Daviations from the Sampling and Analysis PI&an ... 5:28

5.4.4,3 Sampling ActVItIBs s 5°28
54,5  Evalualion o! Inorganic ChemiCals. i 5028
54.6  Evaluallon of Radlonuclidos ..o 5028
5.4.7  Evaluation of Organic ChemicalS... i 5433
5.4.8 Risk-Basaed Screaning Assassmeant .o 5+33
54,9  Human Heallh RIsk As8858MBNL i 5033
54,10 Preliminary Ecological ASSBSSMONL.uiiiviiismimnmimmsoimomsmnnn 5433
§.4,11 Conclusions and Recommendstions i 5038

HEFEHENCES:uuuuuuuou.nuuuuuuluuunununn.unuuuuounuu.uuuuun.nuuutnnnunnnunnuuuuu R’.‘

APPENDIXES

Appandiy
Appendix

A Analy”cal SUI'ES R N R N Ry R NNy AR E NN N RN NN RA NN A'1
B Da‘a Va“da“onnlllnillnull”luulnunnnnlnlnllllnluululnnllllllulullntluullul(lnlulllu“u!lln B‘1

ATTACHMENTS

At‘achmenl 1 s‘uus“cu‘ Tes‘s 1°r Thorium Dutalll“lllllllllllI‘IIllIllll‘ll‘tlllllllllll‘lil‘INHll.ll'IIIII‘I“I‘I)III'“IC '.1

FIGURES

1.1.3

2.2.141
2.3.141
51,441
§.1.6+1
52,41
5.2.6-1

Locatlon of TA-48 wllhin Los Alamos Nallonal Laboralory, Los Alamos County,

New MBxlcolll“ltllll“IIHllIllllllIHCIHlll‘llllllll‘llIl‘lllIllIll“llllibllll‘llll“|IlIIlllllIlll“lillllIIIIIIIHIH‘III 1.2

Localion of TA-48 with respact {o Laboralory technical areas and surrounding

Iand ho'd'ngs“llllIiIIll"'l'lll#'l‘lll‘llti)ltllllllIl’IIIIIOIHIINIllllll.llllll“IlbllllllllllHJHllllllllllllllll‘lll‘ll‘ 1.3

Approximate locatlons ol PRS Nosg, 48:-002(e) and 48-007(by ¢, and 1) al TAAB oo 144
Qenerallzed straligraphy of TA«B i 208
Topography Of TAB i s s B3
Locallons of PRS No. 48+002(a) BAMPIES i iuiiiisnsinmiiniiomsssininimmes i s 564
Locatlons of analytes thal excead background UTLs al PRS No. 48:002(8) i, 648
Locations of PRS No. 48-007(b) samplas ..o 5012
Locatlons of analytes thal axceed background UTLs ot PRS No. 48:007(b}iiiinimiinn, 8014

TA-48 RFI Report Addendum fi Soplember 1897



Contents

£,3.4-1
£.,3.8+1
5.4.,4-1
5.4.8+1

TABLES

ES-1

3.1.1+1
3.1.2+1
3.3.1+1

4*2"1

4v2n2‘1
4.2t8’1

40203’2
501 04’1
5,1.6+1

62,41
B'g,6'1

5.2,8+1
5!3;4'1
603.6’1

§.3,8-1
604»4"1
514:6'1

5:448‘1

Locaﬁons or PRS No. 48‘007(3} Bamples FRRRESRRSLRBNRRNNAIRRER BRI AR NP R IR IR IR RN RN R OEIR RN ERINIRINNY 5'20
Locallons of analyias Ihal exceed background UTLs at PRS No, 48:007(C) ., 5024

Locatlons of PRS NOs 48'067({} samples180!!i"‘!l"Qﬁtb’itnt".t.’blll'OUlbliolitIllll'l|lt’tt!00!‘00000‘kb)" 5.30
Locatlons of analyias that axcaad background UTLs at PRS No, 4B:007(1cimmsineniin, 5282

Summaw Of Proposed Ac“ons LR R R RN N N N N A R R R R R N NNy A NN NNy Yy XA ES’2
Analytlcal Methodstl!& 000000 LR R R R R R R R Ry R R RN N Ny N R NNy Y NN NN RN NN RR Y 3.2
Explanation of Dala Qualiflers Used In the Baselina Data Validation Procedura...imuumnine, 3+4

Risk Due to Background Concentrations of Inorganic Chemicals In Soll Assuming a
Hcatdant]a' scenarlot.llllllllli‘!l!!II\OO!lOCIIlIIll‘0!00llIUIOIlblllb.DIbllllllll..'b.t.’b’llllii..ilIDO!!I'OCOIND'DII‘l‘ 3.8

Analyte List, Minimum Deteclable Activities, and Analytical Mathods for
Hndlcnuc”de Cons"!uents hn TA'AE SO“ Samp'as"onnnnnnuunnnnnnnn|nnn‘uunnnunnonnn 4’2

Radlonuclides in TA-48 Soll Samples Datectad by Gamma SpactroBeoPY e 444

Parcen! Recovary from Laboratory Control Samples and Performance Evaluation
Samplas for TA-48 Radlochemical ANBIYBAE ..vviumimiimisemnmrsiinnmsieons 455

Falallva Pareent Differances for TA-48 Duplicate Sample Analysas ..uumiiiiini i 448
Summﬂfy o' Sﬂmples Taken a‘ PHS N°| 48.002(3)lttlitl..illbli'ill|illli!lilIIbbbbt\itilI\itttti\tiitt*)l‘!l 5.3

Radionuclidas with Concantrations at or above Background Screening Values
’or PHS No' 48‘002(6) [ NNy Ny R Ny NN NNy R R R R R R R TR RN RS RN T NN I S R R R R Ry R R RN SRS ST YT RIS S) 5.5

Summary O‘ Samp‘QB Takﬂn a‘ PRS NOI 48'007[b)ln|nnn)nu)nn|nn.33nntnbnnnnnnnnnnni 5.11

Radlonuclides with Concentrations ai or above Background Screening Values
’or PHS No‘ 48'007(!’) L A R RN RN R R RN R R Ry R R R R R L R R R r e R R RN R R R R A I R R R R R R R R RN R AR 2222222022 5.18

Mu'”p]o Chemlca' Evaluation 1°r So“ samples a‘ PHS N0§ de'oa?(b)DID'."'li!|IQ|OOI00|!’Q}"|!OOIO 5.15
Summaw ot Samp‘ea Taken al PHS blol 43-007(0)lN!i‘!‘i’t)i!"OO!!Q.OQ)'!!.OOIOO“O'ltlblt'..!.ict'l!!ltt 5.1 9

Radlonuclidas with Concantrations at or above Background Scraening Values
‘or PRS Noi 48'007{0)"”“”0“nunnnnnnunnnnnlnnunnncannnnnaotunnnnnnununnunnnn 5.22

Multiple Chanical Evaluation for Soll Samplas at PRS No, 48:007(8) v 5225
Summaw o’ 8amples Takgn nt PRS N°l 48.m?({)ttlltll!!l!i!‘ltt!O!tl|'llO‘!IlIOl!iI!ONtO'Il'lll‘ltﬁ'lllll 5'28

Radlonuclides with Concaniralions al or above Background Scraaning Values
for PHS N°$ 48‘00?(‘) R R RN Rt e e e e A A T R F R R R R R e Ny AN R R RN RN R RIS ) 5’31

Mulliple Chomical Evaluation tor Soll Sampios at PRS No. 48:007(1) ..o, 5233

Saptambor 1857 Iv TA-48 RFI Roport Addendum

N Tn TR O aE = M e Ty M I e

E W S = .



Lxecuttve Stunimary

EXECUTIVE SUMMARY

This document Is & radiclogical dala and assessmenl addendum (herealtor rafetred 1o ns “4his
addendutn®) to the RF! Report lor Polentlal Reloage Sites 48-001 48.002(e) 48:008 48:008 48:007(a)
48.007(b) 48-007(c) 48-007(d) 48:007(/) 48.010 (LANL 1895, 560286) (heranller ralatted lo as “he RF
report*), This addendum and the RF! repot doscribe tha resulls of the Resource Consarvalion and
Recovery Act (RCRA) facllity investigation (RFI) fo evaluate conlaminalion al Techhical Area (TA) +48,
TA-48 was par of former Operable Unil 1120, which has baen Incorporalad Inlo Fiald Unil 4 of the
Environmental Resloration Projoc! al Los Alamos National Laboraloty (lhe Laboraloty). Ineluded In this

addandum ara the resulls ol addittonul Invesiigalions for Polentlal Relense Sile (PRS) Nos, 48:002(s) and
45‘00701. C. ﬂnd n&

TA-48, lhe radiochemisiry slle, 18 localed on Ten Sile Mesa south of Morandad Canhyon, TA«48 s
currently used for chemical and radiochernical analyses, rudioaclive wasie disposal rasoarch, and
radiolsolope production for nuclear redicine. It was established It 19567 und Is the slle ol curton! and
lormer oparatlonal structures bullt to house radiochemisiry and nusleat medicihe research wotk (DOE
1987, 8683), Aclivitles In the maln radiochamistry buliding (TA-48-1) have Included procassing of high-
level alpha and /or beta-gamma smitiars, radiochemical analyses on apallation products fram the Clinton P,
Andarson Mason Physics Faallity, and dissolutlon and radiochemical studies of samples from
underground shot vavilies al the Nevada Tast Sile. Addilionally, TA-48 laboralorles are Usad o study the
nuclear properties of radioactlve malerials using lechnliques of analytical and physlcal chemigiry,

Potantlal contaminant release routes from TA«48 included ventilation stacks, a sanitary sawar ling, alorm
sewar [inas, and Indusirial waste lines (Satlizahn 1871, 890), The chemicals thal contributad o the list of
potentlal contaminants lor this addandum are limlled lo radionuclides,

The goul of the AF| was to confirm the presance or absence of chamicals of polential concarn (COPCs) in
the PRSs al TA-48, In January 1997 n sampling and analysis plan {(SAP) (LANL 1697, 55328) was
prepared and submitted, which described sampling aclivities that ware proposed lo satlsly the
raquirements of a New Maxico Environment Dapanment (NMED) notles of dellclancy lor the RFI report
{LANL 1998, 54448) and an NMED request lor addlilional Inlormation aboul the RF| report (LANL 1888,
55064). In February, March, and June 1997 sampling activities ware conducted In nceordance with the
SAP. Radionuclides ware the only chemicals of concarn invesligaled as part of the January 1897 SAP
{LANL 1997, 55326) al PRS Nos, 48-002(s) and 48-007(b, ¢, and 1), Theralora, only radlonuclide resulls
are presenied and discussed In this addendum,

Although radlonuclides are regulaled by the Deparimant ol Enargy and are nol regulaled under RCRA, Il

ls mora efficlen! and cosl effactive to invastigate all iypes of poteniial contaminalion during a single slia
characterizalion,

The sile decision process consistad of & serles of qualilative and quantilative steps. Firsl, analylical data
were verllled and valldated, then the dala underwent a data qualilty assessmenl, and {inally the dala were
compared wilth appropriale slte-speclilc background valuas, A human health screening assessment was

periormed to delermine it COPCs ware prasenl. Finally, the adequacy of the dala set lo support & sile
decislon was evalualed.

No signiflcant concarns are assoclated with the quality ol the data; dala quality avalualion Is presented in
Chapter 4 of this addendum. Resulls of the organlc and inarganic chemical analyses are nol discussed or
presented in this addendum; thay ware prasaniad In the RF| report (LANL 1985, 50295).

TA-48 RF! Report Addendum ES-1 Saplember 1997
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Executive Summary

All PRB8 |1 thls addendum (PRB Nos, 48:002(0) and 48-007[b, u, and )) aro recommandod {or no tunher
actlon (NFFA) basad on human health concorns, Tho rasults of tha RF| for oach PRS ata summarized In

Table EB1,
TABLE EG:1
SUMMARY OF PROPOSED ACTIONS
Proposed Atllon
Add lo
P8 Radiohucllde |  NEA Purthat HBWA Satlion
N, HOWA® | Componenl® | Crterla | Aclion | Module Ratlohalo No.
40:002(0) X B RCRA chomicals* and 4,4,4°
rndionucliden woro dolorminodto | 5,1,14°
poso a hogligible {hroat fo human
hoalth
48:007(b) b X ) RCRA chomicula’ and 4,6,4°
radionuclidos aro bolow SALs 6.2.11"
40:007(c) b X i} RCRA chomicals® woro 4,6.4°
dolormined lo pose a nogligiblo 5.3.11
itwoat to humnn hoalth and
radionuciides nro bolow SALs
48:007(1) b X b RCRA chemicals® and 4,5.4°
rodionuciidos are below SALs G.4.11°

o An X in this column indicntos thiat tho eile in lisiod on the Mazardous and Bolid Wasto Amontimonty (HEWA) Modulo (Mpdulo
Vill) ol the Lubotalory's RCRA opotating pormil,

b An X i this column Indicatos thal the aile has n mdionuclidn componont,
¢. Rosulls of innlysos lor ACRA chamicals ato prasonted In the RFI 1opont (LANL 1095, 60208),

4 Becllon ol RFl tnpett (LANL 1008, 30208) whoio NFA recommongation for RCRA chomicals Is localoy
o. Boction of this addondumm wheto NPA racommondalion (of tho radionuclida componen! s locatod

Septamber

1997
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Acronyms and Abbreviations

ACRONYMS AND ABBREVIATIONS

COPC chamical ol potential concern

epm counts per minute

DOE Depariment ol Energy

EPA Environmenlal Prolection Agency

ER Environmental Restoratlon

ESH Environment, Safety, and Health (Laboratory Divislon)

FIMAD Facility lor Inlormation Management, Analysis, and Dispiay

GEE] Facliilies, Securlty, and Saleguards (Laboralory Division)

H&S health and salaty

HEWA Haznrdous snd Solid Wasie Amendmenis

WP Installation Work Plan

J The analyte was positivaly identified, and the assoclatad numerlcal value Is
astimated lo be more uncartaln than would normally be expecied for that analysis,

Jo Thae analyte was positivaly identifled, and the reported value Is on estimele ond ilkely
lo be blased high.

J= Thae analyte was posltivaly ldenilliad, and the reporied value Is an eslimale ahd iikely
lo be blased low,

LCS laboratery control sample

LsC liquid scintiliation counting

MCE multiple chamical avaiuation

MDA minimum deleclable aotivily

NA not analyzed

N/A nol applicable

N.A, no! avallable

NC noncatelnogen

NFA no lurther aclion

NMED New Mexico Environmani Departmant

NQD nolice ol dellcienay

NPDES Nationa! Poliulant Discharge Eilmination System

NR nol requasled

ou operabla unit

p Prolossional Judgrmant should be applied to using tho data in decislon-making,

PCB polychlorinalad biphehyl

PE parormance evaluallon

PM Prolgssional judgmanl should be applied lo Using lhe dala In decisiontmaking, A
mantal review of the raw dela Is tacotmmanded to delarmine il the deleo! Impacls
data use lor declsloh-making,

PRS potentlal release site

QAPP Quality Assurance Project Plan

QA/QC quality assurance/quallty control

TA-48 RF! Report Addendum ACRH-1 Saplember 1997



Acra}nyms and Abbreviations

Qbid
Qc
R

RCRA
RFI
RPD
RPM

SAL
SAP
Sele
TA
TRPU

Ud

uTL
vocC
XRF

cooling unit 3 of the Tshirage Member of the Bandallor Tuff
quailly conirot

The sample resulls ars rajactad bacause of sarlous daliclencles in the ability 1o
analyza the sample and meet quality control crilaria; presance or absance cannot

be varlfled,

Raesource Consarvalion and Racovary Act
RCRA facliity Invastigation’

ralattva parcent dilterence

Without {urther reviaw of tha raw data, the sample rosults aro unusabie dus lo
satlous doficlencies In the abllity to analyze the sample and maet quallty control
critera, Prasance or absenca cannot ba vorifled,

scragning action laval
sampling and analysis plan
samivolatile organic compound
Tachnical Araa

lolal propagated LncoHalnty

The analyls wae annlyzed for but nol defacted, Reporad valua |s the sample.
spacilic aolimulod quaniitation limit or dataction liml,

The analyle was analyzad for bul not deteciod, Reponed value Is an astimate of
tha samplasspacitic guantitntion limit or datection limil,

upper tolarance limil
volallie organic compound
xeray fluoraseance

Saptembar 1687
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Chapter | Intraduction

1.0 INTRODUCTION

This document Is a radiological dala and assessment addandum (harealler referred lo as “his
addendum®) to the AFI Raport for Polenilal Release Sllgs 48-001 48:002(e) 48-003 48-005 48-007(a)
48-007(b) 48-007(c) 48-007(d) 48:007(1) 48-010 (LANL 18985, 650205) (herealter relorred o as “ha RFI
raport*}), This addendum and the RF| repor dascribe the rasulls of the Resource Consgrvation and
Recovary Act (RCRA) lacllity Invesligation (RF) lo evaluate contaminallon ol lormar Operable Unit 1128 In
Tachnical Arsa (TA) -48 at Los Alamos Nallonal Laboralory (hersalier referred to as “the Laboratory®).
Sampling activitles wsre conducled under the guldelines describad In the Sampling and Analysis Plan
for TA-48 (LANL 1997, 55326) (herealler relerred o bs “the SAP"), which was praparad to conduct
additional sampling at TA-48 |h response to a New Mexico Environment Depariment (NMED) nolice of
daliclency (NOD) (LANL 1896, 54448) and an NMED request for additional Inlormation (LANL 1886,
55084). Included In this addendum are the resulls of Investigations for Polential Release Sle (PRS) Nos,
48-002(e) and 48-007(b, ¢, and !) at TA-48, Results of the Investigalions for the remaining PRSs
addrassad In the SAP will be presanled in subsequeant RF| reports,

1.1 Goneral Site History

TA-48, the radlochamisiry sile, Is currently used for chemical and radlochemical analysas, radicactive
waste disposal rasearch, and radioisotope production for nuclear medicina. The sile was establishnd in
1957 and is the locatlon of current and {ormer aperational structures that ware bulll to house
radlochemisiry and nuclear medicine research work (DOE 1887, 8563). Activitlas In the maln
radiochemistry buliding (TA-48-1) have Included processing of high-lavel alpha and/or beta-gamma
emiitars, radlochemical analyses on spallation products trom thae Clinton P. Andarsen Meson Physics
Faciiity, and dissolution and ragiochemical studies ol samples trom underground shot cavities al the
Navada Test Site, Additionaily, TA-48 (aboratorles are used to study the nuclear properties of radioactive
materlals using technlgues of analylical and physical chemislry, Figure 1.1+1 and Figura 1.1-2 show the
location of TA-48,

Process affluent roules (rom TA-48 Included vanlilalion stacks and industrial wasle lines, Additional
potential release routes Includa a sanltary sewar lino and storm sewer lines. Wasle was also ramovad by
tank trucks {for spaclal burla!) and dumpsters (Saltizahn 1971, 880}, Figure 1.1-3 shows tha siructuras at
TA-48 and the [ocailons of the PRSs with respect to those siructures. For more datalled Infarmation about
the structures at TA-48 and relaled waste managemaen aclivities, sea Chapter 3 of the work plan (LANL
1992, 7666), Chamlcals thal contribuled to the list ol chemicals of potential concern (COPCs) Includa
metals, volatlle organic compounds, semivolatiie organic compounds, and radionuciides.

1.2 HAFl Overview

Phase | of the RFI site characterization at TA-48 starled in July 1893, The rasults of the Phase | RF! wara
prasented In the RF| report (LANL 1985, 50295). In January 1887 a SAP (LANL 1987, 56326) was
preparsad and submilted, which described sampling aclivilies ihal were proposed lo sallsly the
requiraments of an NMED NOD for the RFI report {LANL 1986, 54448) and an NMED request for
addliional Information about the RFI report (LANL 19886, 55064), In March and Jung 1897 sampling
aclivilies were conductad in accordance with the SAP,

TA-48 RF| Report Addendum 11 Seplember 1967
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A primary componant ol the SAP (LANL 1887, 55326) was the collaction ol addillonal gamma
spectroscopy data at several of the PRSs. As described in the Laboratory/Depariment ol Energy (DOE)
rasponse o NOD commaent No. 16 (LANL 18086, 54448), moblle laboralory gamma spaciroscopy data
coliected during the Phase | RFI wara unusable lor slte declslens. Theralore, addiiional samples were
collected and analyzed for gamma-emliting radionuclides, as necessary, to {ullill the objectivas of the work
plan (LANL 1802, 7666) and the addendum to the work plan (Pratt 1884, 43475), Although radlonuclides
presen! al TA-48 are regulated by DOE and are not regulated under RCRA, It isa more elflclent and cost
effactive lo Investigale all types o! potentlal contaminatlon during a single sile characterization, Therelore,
radlochemical concerns are addrassed In this addendum. Addlllonal Inorganic or organic chamical data
were no! apecillod In the SAP. The rasulls ol previous sampling cfforts al TA-48 that addross theso
chemicals are avaluated in the RFI raport (LANL 1895, 50205},

1.3 Field Actlvities

Englneering survays and environmenlal surveys wara complated lor each PRS aggregate belore Phase |
sampling activities began. The engineering surveys, which ware based on enginearing drawings provided
by the Laboratory Facilities Project Delivery group (FS8-8), archival nerial photlographs aind drawings, and
lleld observations, wera conducted by the ileld team geologlst wilh suppor from tha lleid team sampling
tochnicians, Because anvironmental surveys ware performad lor the Inllial Investigation, they were not
repeatad for the implemantallon ol lhe SAP.

In February 1997 anglnearing surveys were performed to stake sampla locatlons, which wera based on
the SAP (LANL 1997, 55326).

Fleld sampling aclivilles began In February 1897 and ended In March 1887, In June 1887 addilional
samples were collacted at PRS No, 48-007(¢).

All applienble Laboratory Environmental Rostoration standard oparating procaediras (LANL 1991, 21556)
were followad, unloss otherwise notad In Chapter 5, Soll samples ware collected using a scoop (LANL-
EA-S0OP-06.09, AO) for surlaca soll samplas and a hand auger (LANL-ER-80-06,10, AD) lor noars
surlace soll samples.

Daviallons lrom the SAP, Il any, ate discussod 11 lha approptiale saclion of Chuplat & for thu raspoctiva
PAS.

TA.48 AF| Report Addendum 15 Seplembor 1987
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Chapter 2 Environmental Segm:g_

2,0 ENVIRONMENTAL SETTING

The environmental setting is described In the AF! Raport for Polentlal Release Siles 48001 48.002(s)
48-003 48-005 48-007(a) 48-007(b) 48:007{c) 48-007(d) 48-007(!) 48:010 (LANL 1885, 60286,
Thaerelore, this chapler Is excluded except Figure 2.2,1+1, which shows an updaled oross saclion of the
stratigraphy of Teohnical Area (TA) «48, and Figure 2,3,1-1, which shows tha lopography of TA-48 and
physlcal lealires around the area,

TA-48 RF| Report Addendum 2+1 Septamber 1997
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Chapter 3 Approuch to Sumple Analyses and Data Assessment

3.0 APPROACH TO SAMPLE ANALYSES AND DATA ASSESSMENT

This chapter is Included In this addendum because the approach to sample analyses and data assassment
process has changed sinca the RF/ Report for Potential Release Sites 48-001 48-002(s) 48-003
48-005 48-007(a) 48-007(b} 48-007(c) 48-007(d) 48-007(/) 48-010 (LANL 1886, 50285) was
published,

This chapter describes the analytical methods used (or supplemental samples coliected in accordanca
with the Sampling and Analysls Plan for TA-48 (LANL 1897, §5326). This chapler also describas the
scraening mathodology usad.

The objective of the Technical Area (TA) -48 Phase | Resourca Conservalion and Racovary Act lacility
Investigalion (RFI) was lo determine If any chemicals of polential concarn (CORCs) ara prasent at a
polential releasa site (PRS). The Phase | daclslon criteria may be qualilalively stated as follows, I no
COFCs are Idantilled at a PRS as tha result of a human haalth risk screening assessment and If the quallty
ol the data set Is adeguate, than no further aclion (NFA) wili be proposed. I any COPCs are determined to
be present, or I the data are insufficient to support an NFA racommendation, tha PRS will be considerad
lor alther accelarated corrective action or furthar Investigation, as appropriate.

The approach to dala assessment used by the Laboratory Environmantal Restoratlon (ER) Projaci Is
described in the policy document Aisk-Bagad Corractive Actlon Process (Dorrias 1986, 55575), The
approach includes the following steps:

. baseline variticatlon and valldallon of analyilcal data,

. arganization of {leld and analytical data inic PRS-spacliic data sats,

. gxploralory data analysis,

. locused valldation whan necessary to further assass questionable dala,

. comparison of valldatad analylical results with Laboratory background dala,

. comparison ol validaled analylica! results with screaning action levels (SALs),
. avaluation of sutficlency of data sels to suppon sile declsions, and

. assessment of human health risk,

The lollowing subsections provide overviews of the maethods used to complote the staps listed above lor
the PRSs discussed In this addendum, Sample analyses and the analytical mathods employed are
discussed Iin Seclion 3,1 and Section 3.1,1, respactivaly, Befora the data set for a PRS I8 assembled,
analylical dala are verified and validated according o the procedures described in Section 3.1.2, The
verifled and validated data sel then undargoes & dala assessment process, which bagins with an
axploratory data analysls. The exploratory dala analysls facllitates the identlfication of suspact rasults that
may require locused valldation, which | dascribed In Section 3.1.2,

Aller exploratory data analysls, slte data are compared with the apptoptiale sita-specific background dala
tor radlonuclides, as described In Seclion 3.2.2, A human health risk-based scresning assessmant ls than
pariormed {o delermine | COPCs ara present, followling tha procedure oullined in Saclion 3.2.4, For this
addendum, only radlonualide dala are evaiualed,

TA-48 RF| Raport Addendum 31 Seplember 1997



Approach to Sample Analyses and Data Assessment Chaprer 3

[t no COPCs are Idantified during the screaning assasamant, the sulficlancy of the data sat 1o suppon an
NFA racommandation Is dstermined by examining cartaln attributas of the data for the decision sel, For
example, tho sensllivity, blas, and pracislon of tha analytical mathods used should be adaquaie 10 detect
COPCs al favals of concarn and to accuralaly Idantlly COPCs, Samples should have been analyzed for
the appropriate analyte sulles to datermine the prasence or absance of likely contaminanis at the site
basad on the existing Information, The degrea of spatlal charactarization must ba sufficient 1o support
conclusions based on the dala sal, The assassmant of the adequacy of the dain set for declsion-making
purposas I8 a subjactive procass that ragulras the professional judgment of an interdisciplinary leam
comprising human health and acologleal risk assessors, slatisticians, geologists, and chemists.

3.1 Sample Anaiyses

Samples were collected In accordance with the sampling design specitied In the RFI Work Plan for
Operable Unit 1120 (LANL 18982, 7666) and the Sampling and Analysis Pian lor TA-48 (LANL 1887,
£6326), All samplas requiring analyses and chain-oi-custody documentation wera submitted to the
Sample Managemant Otilca for shipmant to a fixed-site laboralory,

3.1.1 Analytical Methods
This addandum comtalns only the results for radiochemical analyses, A list of the targat analytes for which

analysaes wors parformad can be found In Appandix A, Table 3.1,1-1 summarizes the analyiical methods
employad by the Intarnal and extarnal fixed-slie laboratories tor the radicloglcal analytical sulles.

TABLE 3,1.1-1
ANALYTICAL METHODS
Analyte Bulto Fixed:Slte Laborniory Analytical Method
MAm Alpha Bpociromolry
py, MRy Alpha spectromelry
B, Py, U Alpha spocirometry
"Th, 2°Th, ™Th Alpha spactromolry
Qamma spociroscopy analyios Gamma spactroscopy

The analytical protocols employed by tha Inlernal tixad-site laboralories are dascribed in the Laboralory
health and anvironmental chamistry manual (LANL 1883, 31784), Analyses perormad by extemal
subcontractor laboratories use methods spacliied in the ER Project Sumple Managemen! Office analytical
subcontracts (LANL 1885, 48738), The analyiical subcontracts spacily Laboratory-approved methods for
radlochemical analysos according to the technologies idantified in the subcontract ({or axample, *'Am by
alpha spactromalty, tritium by liquid scintlilation, or mulilple (soiopes by gamma spaectroscopy). Analytical
mathod selactlon |s dascribed In Appoandix IV of \he ER Projact Quallty Assurance Project Plan
Raquiremants for Sanipling and Analysts (QAPP) (LANL 1886, 53450), For aach analyte, quantitation or
dataction limits ate spaciiied as contract-raquired autimated quantilation limits for radionuclides, Thase
imits ara Included in Appendlx I}l of the ER Projact QAPP along with tha target analytas for each analytical
aulta,

Soptomber 1507 3.2 TA:48 RF! Raport Addendum
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3,9.2 Data Validation

Data verificatlon and basellne valldation procedures were used lo delormine whalher data packages
receivad (rom the analylical laboratory were genetated according o specilications and contalh the

Inlormalion necassary (o determine dala sulficlency for deaislon«making, The data vetilicallon procedure
nssured that

. analytical results had bean recalved (or all samples submitled for analysls,

. {he correct analysis had been petarmed ot aach sample,

. the analylical data had bean raportad correctly, and

. all analytical data had baen correclly transmitled 1o the Fagliity or Inlormation Managemant,

Analysis, and Display (FIMAD),

Appropriale cotroctive actions Wera initlated to oblaln missing analytival data and to cortact arrota in the
dala reporting.

The basefine dala validation procadure involves the cornparison of quallly indicalors with clearly dafined
crllerla or limils, For analylical dala generaied aller Aptil 1896, baseline data valldation under the ER
Project protecol I8 perormed as desorlbed In the ER Projaot QAPP (LANL 1996, 53450). This proceduta
produces val:datlon reporis with data quallliers designating potenlial deflciencles (ot allected rasuils.
Each data quallller Is accompanied by a reason vode thal providas Information ahout the deliclency that
fad to quallfication of the data. The valldation reports wero used Ih the declsion-making process and to
dirget the foaiised validations reqtilred to avaluala the usabllily of the dala lor lhis addendum,

Data were qualilled {thal Is, a flag was atlached (o the data rosuils) for a vatiaty of reasons duting the
baseline valldatlon procedurs, The bassiine validation procaduta used ot rouline analylical setvices
providas information about the reason the qualllior was applied and iis potantial Impaet on the allected

data. The purpose fs not solely to rejact data bul rather lo ensure that lhe relalive quallty of the data Is
understood so thal the dala may be used approprlataly.

For analytical data generated belore April 1985, qualily Indicalors (such as surrogate racovaties, method
blank measaurements, holding times, and the dillerences between duplicale mensuroments) were
evaluated lollowing Environmantal Prolecilon Agency (EPA) guldelines |or Inorganic dala raview {(EPA
1994, 48639) and organic data review (EPA 1994, 48840), whare applicable, Radlochemisiry data were
valldatad according to the acceptance criterla defined In tha ER Projact stalemant of wotk for analylical

sarvices (LANL 1805, 49738), During the validation procedurs, dala {hat did not meat quality ctltetla wats
deslignated by appropriate qualllier flags.

Qualiflers resulting trom the bassline valldation procadure are shown for the analylical dala presaented Ih

the lables Includad in Chaptar & of this addendum. An explanation of the dala qualiflers |s glven In Table
a|1 ;2'1 1

A focused data valldation may be required as a lollow-up to the basaling valldation, The purpose of a
focused validation is to detarmine the technical adequacy of measurement dala whan

. the dala are qualifled as deficlent or as requiring professionai Judgment durlng the vatification and
baseline validation process, For example, when holding times are exceaded or interfarances are

-k a

N
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prasenl, a locused valldation may ba required to assis! in determining dala adequacy for the
Intendad ues,

» additional Inlormation lo required aboul the

- varabillly or uncatalnty of the taporied data o

13

data quality befors making & dnla uso dacision bacause of anomallas delected (n a dalu

sal,
TABLE. Q. 124
EXPLANATION OF DATA QUALIRIERS UBED IN THE BABELINE DATA VALIDATION PROCEDURE
Qualifier Bxplanaiion

U Tho ahalyle wab nhalyzod lor but nol detocied, Ropored valuo in tho nampla-apociiic sctimated

. quantitalion limlt ot doloction limi,

J This ahalylo wae postiivaly idontillod, ahd the associatad numorical valus [s agtimalaed 1o bo moro
uneorain than would hormally bo axpociod lot thal ahalyois,

Ja ;1‘{1? analylo wus positively Idenlitied, and the reportad vaiue Is an astimate and iikely to bo binsed

Hgh,

o ;rho ghalylo wns posllively Iduntitied, and the rapeitad valua Is an oslimalo and itkoly 1o be biapad
oW,

W Tho analyto waa analyzad for butl not dotaciod, Reponnd valuo |8 an aslimatoe of the nample-
spoaiiie qunitilalion limit or detaction (imit,

A Tho sample rosulls aras rojocted bocauso of sorious delicioncing in tho abilily 1o analyzo the samplo
nnd mool quallly conltol arllerls) ptosence or absence canndt ba vonlied,

P Without {urthor taviow of tho raw data, the samplo roallts nro unusablo dua 1o oerous delicioncias
In tha ability 1o analyzs tho sample and moe! quallly conirol cioria, Prosonco or abuanes canno!
bva voritiod, NOTE! Any rosulls quolitiod ns 3PM mus! bo avalualad for relovance o dnla use.

2 Prolossional judgmant should ho appling 1o using the dala In decisiormaking.

PM Prologsiohal judgmant should be applind {o using tha dain in docislon«making, A manuni roview of
tho raw datn is racommondad to datormina If tha dofact Impacis data use tor docislon-making,

Datalls of quallly assuranca/quality control activities are presontod in Chapiar 4 of this addendum.,
Quallflars rosulting trom bateline and locused valldation ara shown In the analytical rasults tables Incluged
in Chapler 6 of this addendum, Summares of daia quality evaluations and tocused validation of analytical
dala telovan! to Ihis addendum are glvan in Appendix B, Rejactad data do not appaar In the Chapter 5
dala tablas. The RPM, P, and PM qualitiers do not appsar in Chapter B data tablas, nor in Appandix B,
bacause they aro replacaed during focusad validation according 1o the data use,

3,2 Procass for the (dentification of COPCs

Aftor the data validation procedura Is compiato and tha sita data are {inalizod, the nexi stap In the process
is 1o comparo sllo data with avallable background data to determing whethar datected chemicals may be of
anthropogenie or nalural origin, The results of a focused data validallon should exclude from
consldaratlon for background comparison any conteminant that is identitlod as an artliact of an analytical
laboratory or fleld contamination, anaiylical interfarancs, or Impropar analyta Idantitication or quantitation,
The purpose of this daclelon step Is to deiermina if chamicals for which natural or anthropogenic
background distributions are available should be retaingd as COPCs or aliminaled from funther
consideration,
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Chapter 3 Approach to Sample Analyses and Data Assessment

3.2.1 Inorganic Chemicals

inorganic chamical analyses ware not performed for the Investigatllons dascribad (n this addendum.
Theralors, this section is not applicable,

3.2,2 Radlonuclides

Comparing reporied radlochemical results lo minimum detectable aclivities (MDAs) and background data Is
necessary to delermine the presence of radlonuclides and to dislinguish concenirations of radlonuclides
asscocialed with Laboratory operations from those attributabis {o giobal failout or to naturally occurring
background levals,

The ER Projact requires that radlochemical data be reported by a aboratory on the basls of a detection
tesl. Therslore, as parf of the dala valldatlon and daia assessmanl processes, repotied resuils must ba
avaluated {0 ansure that only those resulls that represent datactions be used to ciasslfy a radlonuclide as
a COPC. This Is typleally done by compating the reported valus with the associated MDA If one is
reporiad, When the MDA Is not avallable or does nol meet the data quality needs of the ER Projact, the
raporiad value wlili be lesled against an estimaled MDA, This eslimated value Is based on the insirumant
counting arror, The counting arror is typlcally reported as the analylical uncarainty at a value of 1-sigma
{that Is, one standard devlation around the measured vaiue), and the estimated MDA s computed as 3-
sigma around the measured vaiue,

Detected radionuclides are retained as COPCs or eliminated from further considaration based on «
comparison with natural or anlthropogenic background distributions, As discussad in Section 4.2 In
Chapter 4 of thls addendum, shor-lived {sofopas Included In the gamma spactroscopy sulte for quallty
assurance purposes are not evalualed as posslbie contaminants. The radionuclide background data usad
in this addendum are from tha following sources:

. il samplas collectad throughout Los Alamos Counly for which chemical analysus wera
parlarmed for certain nalurally ocaurring radioactive chamicals (Longmire et al, 1988, 52827) and

. background soll and sedimant conceniralions of radloaclive shamicals assaclated with global
lallout from aimaspherle nuclear testing (*'Am, Cs, ™Pu, ™*9py, ¥Sr, and tritfum) and of cartaln
nalurally occurting radioaciive chemicals (Rytl sl al, 1087, 66188},

Soll samples ware not collected {rom Identiliable soll horlzons al TA-48 and ware oflan coligotad from
backilll of unknown orlgin, As recommended In Fiyll at al. (1887, 68188), upper {olerance limit (UTL)
valuns calculated uslng data oblained Irom canyons sedimants were used fot background compatison of
nalurally occUrring radionuclidas (#*Th, #°Th, #4h, U, ¥, and U} In soll metia, The sutnce UTL
values lor fallout radionuclides (*'Am, ¥'Cs, PPy, P349py, ¥, and tritlum) wate usad for soll satnplos
collocted In the 0 o 0.5.H intervals, Fallout radlonuclide concanttations In deepet sample Intetvals warg
not compared with the surlace UTLs beacause lallout activity Is imiled to surace solls, Howaver, any (allout
radicnuclide delected at depths below 0.5 {l s consideted to be prasent above background lavels,

The use ol UTL values for fallout radlonuclides Is subject lo two qualifications, First, the dalu sel for falloul
radionuclides must include data from sampling fuoations at the patimaler «f (he Laboraloty, which hava
slightly higher radionuclide lavels than raglonel cbsarvations away (rom lhe Labotaloty, Thetalots, thate
UTLs reprasent bassline levels that Include some sonlribution ftoim Laboraloty apatations in addition (o

atmosphaetic falioul: in particular, the diffarence between lhe patimelar and ragional ™'Pu soncenitations
is sialistically signilicant,
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 Approach to Sample Analyses and Data Assessment Chapter 3

Sacond, the UTLs for fallout radlonuclides sheuld apply only to the 0 to 6+in, interval of undisturbed solls,
Howevar, the UTLs have bean appliad to the 0 1o 6+in, intervals of disturbed solls as wall, including
posaible (ll matarlals and sadimants. Dapending on the origin of current surface solls, (allout radionuclide
concentrations below UTL valuss In the 0 to 8in, interval could ba the rasult of site procasses or other
Laboratory activities, Convarsaly, lallout radionuclide concentrations below UTL values In sediments
deapar than 8 In, could ba the rasull of radapesition of suriace solls rathar than site roloases. Site-speciiic
informatlon ragarding soll disturbance and sedimentary processes is genarally elthar unavallable or
inconclusiva, Applylng UTLs for fallout mdionuclidas o any surface soll is justilled from a practical
standpoint bacause the UTL comparison I8 parformad within tha contaxt of risk-based daclsion-making.
The origin of a particular radionuclida Is not relavant if the concentration Is balow the baseline valus,

The native tuff undetlying TA-48 Is capped by the Qbt3 cooling unit of the Tshirege Membar of the
Bandaller Tulf, For thorlum Isolopes analyzed by aipha spectrometry, background UTL values in tu
madia are avallable only for ¥Th, FFor background comparison of ®*Th In tulf samplaes, the Qbt3 UTL value
for 7Th was Usod as & Burrogate value. For backpround comparison of ®Thin wH samples, the Qb3 UTL
value for ‘U was used as a surrogate valua, Usa of both surrogatas Is basad on tha assumption of sacular
equlllbrium betwean the long-lived parants and the progeny radlonuclides **Th and ™Th,

Comparisons belwaan sila data and background dala ara Inltially performad by comparing aach observed
concantration datum with a radlonuclida-spacilic background scrasning value that Is aithar the UTL orthe
maximum reporiad goncantration. Those background scraaning valies are dorived from Laboratony-wide
soll; sadimant, and tulf background dala, and datalis on the calculallon of thase values are presentad In
Longmira al al, (1605, 62227) and Ryil et al, (1887, 58186}, Corinln radionuclides In certaln madia have
no-Laboratory-wida background data, For those axcaptions, PRS sample-spacilic MDAS are used as
nominal background scraening valuas, in this addandum, detacted radionuclides that lack background
data Include '*Cs, "2y, #Nn, and ™A,

3,2,3 Organie Chemisals

Organie chamical analysaes ware nol pardormed for the Invaatigations daescribed In this addandum,
Thatelora, this saction Is not applicable,

3,24 Rlsk-Based Berashing Assossmont

Inotganic chumicals and radionuclidan that axcend background and arganic chamicals positivaly identilied
I ono or more samples are comparad wilh BALS lo avaluate thae polantial for advarse health Impacts,
BALs for nontadioactiva chemicals aro basad on EPA Ragion 9 praliminary remadiation goals for
residontinl soll (EPA 1000, 54888), BALS lor radionuclides are basnd on rasidentlal axposure
assumptions and an annual doge limit ol 10 mram. The dacision to Identily a chemical as a COPC when a
BAL Is hot avalluble Is mada on a oasesby-caso basis, taking into nccount tha avallubliity of process
knowledgo and loxicologleal informallon,

It mora than ona COPC lu prasent at tha slle, a multplo chamical evaluation (MCE) 1s porformad o
talarmine If the potantlally addltive affoct of shamicals deteciad bolow BALs warrants addilional
invesligation, The mathod for patorming an MCE is summarized in thae policy document RiskBased
Cortacliva Action Procoss (Dottius 1086, B85785). Thase compatinons are the lasl quaniliativo sleps in
the seraaning assadsmani protass for human haalth concarns, | CORPCe ramaln afler thia olap, (hen
futther svaluation Is ratulred, It no COPCa ramain after this slep and the data sa! ls adaquata to support
{ha duclsion, an NFA racommandation may bo proposed based on human haallh concems.
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1} COPCs remain aller the screaning assessment, sevaral opllons exist lor the PRS, Addliional avaiuation
may lead to eliminating one or mora COPCs wilhoul going Into & formal rlsk assessment, The slle may be
proposad lor [urther sampling lo more complalaly characlerize the nalute and/ot extan! of slla
contamination. A risk assessment may be conducted lo delermine whelher the remaining COPCy prasan!
an unacceplable human health rigk. The slle may be proposed lor remediatlon Il It Is cost affective to
procsad withou! additional evalualion.

3.3 Human Hoalth Assesyment
3,31 Risk Due to Naturally Oceurring Inorganic Chemicals In Solis (Background)

Risk Is assoclaled with exposure 1o inorganic chamicals ocaurring naturally In soll, Caleulation of
background risks using the same methodology as slte risk aslimates provides a [rame ol reference {or risk
levels calculated al a slla. This Information provides a basis lor delermining risk-based remediation goals,
which In some circumslances may be sel a1 larga! risks cornparable fo background rathar than detault
values (thal Is, a cancer risk ol 10 or a hazard Indaex of 1), Background risks can aiso atfec! declslons al
sites thal have chemicals for which thara Is a toxlcity thrashoid, For some Inorganic chemicals, background

Intakes may be near a toxiclty thrashold such that incremental intakes assoclated with comtamination may
be unacceptable,

Background risk eslimales provided in Table 3.3.1-1 were calculaled using the same axposure
assumplions by which SALs are calculaled, SALs are based on health-prolective assumptions for a
residentlal scenario (EPA 1996, 54880), For soll axposure, the pathways Include Incidental sol! Ingastion,
Inhalallon of resuspanded dusi, and dermal conlact with soll, The background soll daia usad ot {hese
calculations ware colleclad {from saveral soll horlzons al geographlcally diverse locations, Background
risks are estimated for two statistics. One stallstic Is the madian, which represaents the midpolnt in the
concentration range (technically, the median Is the concentrallon value tha! divides the resulls inlo two
equal groups or whare half of the data are above and hall arg below this value). The second slatistic

reprasants the upper range on background concentration valuas and Is elther 8 calculated UTL ot a
maximum concentration value,

The background risks based on the Laboratory SAL rasidential exposure mode! are provided in Table
3.3.1+1, Risks due to background concentration are presented {or both noncarcinogenic and
carcinagenic outcomes, The polential for adverse noncarcinogenic health aflects Is eslimaled by a hazard
quatient, A chemical Intake leading to a hazard quotient ol up 1o 1 is not assoclatad with advarse health
ellects, None of the median or UTL background concentralions resull In hazard quotients grealer than 1,

Threa of the background inorganic chemicals provided in Table 3,3.1+1 are also carclnogens. Applying
the delault exposure assumptions used lor SALs, the lilelima cancer risks due lo residentlal soll gxposure
lo background concentrations (UTL column) are estimaled at approximately 1 excess case of cancer in
100,00¢ paople for beryltium, 2 in 100,000 for arsenic, and 2 in 1,000,000,000 for cadmium (carcinogenic
only by inhalation). EPA uses a range of 1 excass case of cancar In 10,000 people to 1 In 1,000,000 as a
guldance for an accaptable range of cancer risk (EPA 1990},

These background risk astimaies provide a {rame of reference {or a risk-basad scraening assessman! and
slle decislons. I! a sitg-specilic risk assassment [s nacessary to {urther avaluate risks, background risks can
also be calculaled using slie/scenarlo-specllic assumptions to assist In any remadial actlon declslons for
the site.
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TABLE 33,121

RISK DUE TO BACKGROUND CONCENTRATIONS OF INORGANIC CHEMICALS IN SOIL

ABBUMING A RESIDENTIAL SCENARIC!

Background Boll Concentration” Haard Lifetime
ihorganle {mykg) Quotlent Cancor Risk
Chorleal Modian UL Medlan UTL Modlan um.

Aluminum 10,000 38,700 0.1 0.5 NC* NG
Antimony 0.8 1* 0,02 0,03 NG NG
Argonie 4 7.82 0.2 0.4 1x10* 2x10°
Bardum 130 316 0.00 0.00 NC NG
Bowyllium 0.806 1.06 0,003 0.000 8x10* 1%10*
Cadmiuny 0.2 2.6 £.006 0.07 1x10° 2%10”
Chromium' 8.0 16.3 0.00008 0.0002 NC NC
Cobait 8 16,2 0.001 0.004 NC NG
Coppor 5,76 16,6 0.002 0.04 NC NC
Laod? 12 23,3 0,03 0.08 NG NC
Mangancoa 320 714 0,01 0.2 NC NG
Moreury 0.06 0.1* 0,002 0.004 NG NG
Nickel 7 16.2 0.008 0.01 NC NG
Selonium 0.3 1.7¢ 0.0008 0,006 NC NG
Thalllum 0.2 14 0.03 0.2 NG NC
Lranium 0.8 1.87 0.004 0.008 N NC
Yanadium 21 41.9 0.04 0.08 NG NG
Zine 30.7 50.8 0.001 0,002 NC NG

a. Risk wstimatos aro basad on rafororco tosas, slope factom, and EPA Rogion 8 doloull oxposura assumptions oHoctiva August
1098 (EPA 1008, B4UDD),

b, Background concenirutions takon from tho Longmite ot al, all-solla horizon datn st (1085, 48818)
¢. NC = noncarcinogon
d. Maximum doleciod background valuo
o, Cancor riska lor cadmium aro basoed sololy on Inhalation of rosuspondod dust,
I, Nalurally oceurring chromium s assumed (o axist In a ifvaien! piala,

n  Hozard quotiont basad on biokinatic uptake model

3.3,2 Rlsk Assossment

No human healih risk assessments wera periormad for the PRS decision sets included In this addendum.

3,4 Ecological Assessment

In cooparation with the Naw Mexice Environment Depariment and EPA Reglon 6, the Laboratory ER
Projact Is daveloping an approach for acologlcal sk assassment, Further discussion of ecolopical risk
assasement malhodology will be deferrad untli the ecolegical exposura unit methodology will be delerred
untll the acologlical exposure unit mathodology belng developed has been approved,
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4.0 RESULTS OF QUALITY ASSURANCE/QUALITY CONTROL ACTIVITIES

The objective of the Tachnlcal Area (TA) -48 Resourco Conservallon aind Recovery Act tucliity
Investigatlon (RFI) is to determine If any chemicals of polantlal concarn (COPCs) are prasent al a potantial
reloase slte (PRS) declsion set, To meel this ob|eciive, the radlochemical analytical methods that ara
summarized in Table 3.1,1-1 In Chapler 3 ol thls addendum were applled; resulls for inorganic and organic
chemicals are not Included, Quality control (QC) procedures weta Implemented In the analytical [aboratory
to provide eslimates of tha blas and praclsion of he radiochemical measurements. ‘The lollowing specilic
QC samples and procedures were usod lo assess blas! laboralory blank samples, iraoer recovaty,
perortnance evaluation (PE) samples, and lnboralory conlrol satnplas (LCSs), T'ha specllic QC samples
and procedures used lo assess precision were laboraloty duplicale samples.

QC samples were also collected In the lald o provide Informalion regarding sampling procadute blas,
Flald QC samples included bottla blanks and equipmant tinsale blanks, The resulls ol ahalysls ol {he field

QC samples Indicated that no blas or false posltive rasulis were introdiced bacausa of lield sampling
proceduras,

Estimates of the pracislon and blas o! Ihe radiological analyle sullas are presontad by avaluating tha
specliic quality indicalors listed nbove, basad an tha QC data avallable lor all soll samples collected al
TA+48, Polantlal limilations Ih the analytical dala thal may Impact thelt Intendad Use are holed, A subse! ol
the TA-48 sample resulls were evaluated for this addendum, and a spacliic disoussion of the sample
rosulls presented In this addendum appeats in Seotion 4.2, The resulty (ot Individual sumplas weta
qualilled by evaluation of the above listed QC paramaters as desaribed Ih Sectlon 3,1.2 in Chaplet 3 of
this addandum, Quallliers resulling Irom the validalinn process ate deflnad I Table 3.1.2-1 und ara shown
In the analytical tablas in Chapler 5 of this addendum,

Detalls regarding the qualilication of analytical resulls for individual samples ara givan In Appandix B of thls
nddendum,

4.1 Inorganic Analyses

Rasults lor Inorganic analyses are not presented in this addendum. A discussion ol QC aclivilles lor
organlc unalyses of TA.48 samples can be found In tha FF( tapor (LANL 1985, 50285),

4,2 Radliochemical Annlyses

Soll samples collecled al TA-48 underwent one or more of tha radiochamical analyses listed In Table
3.1.1+1 in Chapter 3 of this addendum, The resulils for tho analysis ol 12 solf samples by alpha
spectromelry and 24 soll samples by gamma speclroscopy wore avalualed lot this addendum, Gamma
spaclroscopy and alpha speciromslry were peHormed al both Internal and exlatnal (ixed-slle laboratotias,
The radlonuclides analyzed by alpha speciromatry wata ™ Am, " Py, #%4py (unrosolved Isolopas), #Th,
ROTh, BITh, 24U, #U, and *U,

The analyte list, minimum detectable aclivities (MDAs), and anhalylleal mathods amployead fot tha {iXed-site
laboratory radiochemical analyses ote given in Table 4,2-1, A comparlson ol the MDAs and Laboralory soll
screening action lavals (SALs) Indicates tha! the radiochemical methods employed were sulllclantly
gensilive lo datea! polentlial radiological contaminanis in soil at concanlrallons below SAL values, The
requlred QC procedures and acceplanca critarla are glven in the Environmantal Rastoratian (ER) Projact
analytlcal services stalement of work (LANL 1895, 48738), The anhalytical prolossls usad wara alihar
Laboralory Intarnal protocols (LANL 1993, 31794) or exlarnal prolocols, whioh have mush In comman with
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the Laboratory radiochamistry mathods, The radiochemisiry proceduras will vary somawhal from
luboratory to laboratary because of the Inck of promuigaied radiologleal protocols. No holding time
raquiraments axist for tha radiochemical analysas,

JTABLE4.2:1
ANALYTE LIST, MINIMUM DETECTABLE ACTIVITIES, AND

ANALYTICAL METHODS FOR RADIONUCLIDE CONBTITUENTS IN TA-D 5OIL SAMPLES

HaltsLite Dolaelsd MDA Boll BAL Analylieal
Anslyte {yn iminsion {(nCin) (pClo) hiathod!
" Am 432.2 u 0.06 22 a +Spaciromelty
mpy 87,7 ] 0.06 27 u *Bpocirometry
PIop b 2,410 % 10 [N 0,08 24 a *Bpacliomolry
T 1,013 i 0.00 1.7 u »Bpociromolry
*Th 7.84 % 10" u 0,06 0,18 u +Bpociromolry
] 1,40 x 10 a 0,00 0.77 a »Bpoactiometry
my 246 x 10 a 0,06 13 a *Bpociiomotry
"y N 7,04 x 10 a 0,006 10 a Bpociromatry
my 4,47 x 10’ o 0.06 07 u *Bpociromeiry
Qammu apactrostopy analylos® | Varlon' ¥y 02 Varos' ¥y »Bpacitoseopy

Appardix A of this o

o Guanwiin spocliossony ahalyles tdotosiot In TAD nolls ato lstod 1 Tabio A28,
g Tha MOA for P Am arvd WO 8 0.3 pCVg tha valup 10t othot nnalyles will vary,

n Tho ™ Py nnd My solopes cannol be tialinguishod by albha speciromelty, Tho hillilile of PPy is given,
b i guning mmnompx w:&m fin! ln tivans In tha (R Projoct analylical sarvicos sintomuit of work (LANL 1006, 40°738) ant in

A4.2.1  Datarminntion of Dataction Btatus

Reporing lormats for radlochamical data vary from laboraioty 1o laboratory. For data raporiad by the
(btarnal fixadssits Inboratotios, 1he unceralnlles thot ara roporiad with the sample resulls are calculaled
Using Polason counting siatislies and are based on boll sample and background or blank sounts, A
iohgetr count lime rasulla In a lowar uncerainty, The reporied analylical uncartainiias {ake into nceount the
chemioal racovaty of the tracer but do not reflact the varability arlsing {rom sampla praparation or othor
gourcas ol measuramanl error, Tho intarnal lixadsslta laboratorias do not ropor samplesspaciiic MDA
values, Tharalors, the dulnclion sialus of radiochamical rasults (rom the internal fixed-slis laboralories
was osiimated from the repered uncaitalnty valua, |t was assumed that tho reporiad uncerainty Is the
1:algma counling uncarainty, basaed on Information coniained in the Laboralery inlarnal protecol
dooumant (LANL 1603, 31784}, Following tho recommandation given In Rytl ef al, (1887, 56186), the
MDA s aslimatad as throe limos the repotad unconaintly valug, Any resull lass than ot equal to thres
timas tho unceriinly value I conaldsrad to bo nondelaclod, Nondelocied valuas ara Indicatad by tha U

{lng In the Chapler 6 dala tables,

For data roporad by tha axternal lixad-site laboralotias, the (olal propagatad uncerainty (TPU), which

Includus all sourcos of varabillty ansing trom sample praparation and measurament arror, 18 reporiad with
tha sample rasults, For dals oblainad bafora 1808, the 1:slgma TRPU valuss are raported as the analytical
uncattalnty and ean be usad lo astimale the delaction sialus, Any rosull lass than or aqual 1o Ihrae timas
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the raportad uncerainty value Is considered to be nondetected. For data cblalned alter April 1895,
sample-speciiic MDA values are reported and used to determine the dateclion status of the sample resull,
When the sample-speclfic MDA value Is avallable, any result less than or equal to the MDA value Is
considerad to be nondetected.

It the measured activity of a parlicular radlonuclide Is at or near background levels, the analylical results will
axhiblt a statistical distribution of both positive and negalive numbers near zero activity. Negallve valuas
may result when the measured background value, usually determined by analysis of a blank sample, Is
subtracted from the measured value lor the sample, Both the blank (background) value and the sample
vailie have an associated uncertainty; therelors, a linlte probabillty exisls that a negative value may resull
whan the background corraction s pardormed, A negalive value has no physical significance for an
individual measuremant but may be included in & larger data set {0 establish the distribution of values. The
data sel for TA-48 Includes some negative aclivily values; howavar, In many cases negative vaiues waere
simply reporied as zero activity by tha Internal laboratories.

4.2,2 Gamma Spoctroscopy Measuramenis

During the Initial Phase | RFI sample collection efior, gamma spectroscopy measurements werg
performed at a moblle laboratory. A small percentage of the samplas were slso analyzed at a {ixed-site
laboratory, It was subsequently determined that the mobile laboralory gamma speciroscopy rasulls ara
unusable to determine the nature of gamma-emitting radionuciide contaminallon (Pratt 1887, 55802).
Addltional samples were collected In 1997 and analyzed lor gamma-emitting radionuclides at {ixad-site
laboratorles to raplace mablle laboralory data as nacessary to |ulflll the objectives of the Phass | RFI. No
moblle laboratory data are presented in Chaplor 5 of this addendum,

Gamma spectroscopy was performad al fixed-site laboratories for aither a limlted sulte or a 1ull sulte o!
analytes, dapending on the date of sampla collecllon, Samplas collectad belora 1995 were analyzed for
the limited sulle, and samples collectad In 1895 or laler waere analyzed for the full sulte of analytes, The
limited sulte consisted of tha following five activation and fission products: #'Am, “Ce, “Co, 'Cs, and
%R, Theso five radionuclides were chosaen 1o be represeantative of the actlvation and lisslon products
that may be present as & reault of the radlochemical procusssing thal has been carrled oul ot TA-48 sinco
1957, The full-sulte anaiyte list, which is given in tha ER Project analytical servicas statement of work
(LANL 1995, 49738) and Appendix A of this addendum, Includes tha decay serles of the naturally
occurring radionuclides **U, **U, and ***Th as well as lission and actlvatlon products and thalr progany,
Measurements of naturally occurring radionuclides known to bae prasant in Laboratory solls provide an
indication of the quallty of the gamma spectroscopy moasuremant, Nola thal #'Am and #*U emit both
alpha and gamma radlation and can be delacted by elther emanation, Therelore, the dala tables In
Chapter 5 contaln sample resulls lor thase two radionuclides marsurad by alther alpha spactromatry or
gamma spaclroscopy.

The hall-lives, ernissions, and SAL values lor radionuclides detected In TA-48 soll samples by gamma
spaciroscopy are listad in Table 4,2,2-1, Ol the 18 radlonuclides delectad, 10 have hall«llves less than 385
days and are nol considered lo be COPCs, Data for these shor-lived radionuclices can ba useful whan
evaluaiing values reporied for a parent radionuclida baecause the relalive acllvily conceniralion of parant
and daughler Isclopas Is a known quanlity, The shorterlived radlonuclides ara usually Included In the
analyte list {o verlly the presence of longer-lived parent lsotopas. The radionuclides ®*Ac (8,13 hours),
#12p3h (10,64 hours), and *T1 {3,053 minules) are In the decay serlus of tha nalurally occutring radionuclide
227h, The radlonuclides "'Bl (2,14 minutes) and ®#"Th (18,72 days) tra In the decay saras of (he nalurally
oceurring radlonuciide ™U. The radionuclidas Bl (19.9 minutea), *“Pb (26,8 minutes), and ™Th (24,10
days) are In the decay sarles of the nalurally occurring radionuclide ™U, The radionuclide ™ Pa (27.0 days)
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Results of Quality Assurance/Quality Control Activities Chaprer 4

s the shortlived progeny of the actlvation product ®¥"Np, Tha fission product '"“Ca has a half-life of only
284,86 days, These short-lived radionuclides ara not evaluated as primary radienuclides bacause thay
dacay lo unmeasurable concantrations within the span of savaral years or lass,

TABLE 9.2.2-1
RADIONUCLIDES IN TA-48 SOIL SAMPLES DETECTED BY GAMMA SPECTROSCOPRY
Radionuelide HultLife® Emissions SAL (pClp)

BT decay sorios (Thorlum setlas)

A 8.43h by N.A,

Hph 10.84 h By N.A,

o 3,068 m Ry N.A,
134 decay setles [Actinium sarles)

mg| 2.14m oy N.A,

HETH 18.72d o,y N.A.

By 7.04x10"y oy 10
) decay serles [Uranium series)

] 19.8m oy N.A,

niph 28.8m By N.A.

BTh 24,104 By N.A,
Actlvation producis (and thelr decay products)

"Am 432,7y a,y 22

*Co B.271y By 1.1

"Na 2,605y By 1.3

wpy 27.04d Y N.A.
Fisslon products

o 284,6d By 56

*Co 2,086y By 1.8

"¢ 30,17y By 5.1

wEY 13,48 y By 2.8

Ry ara.ad B 13
Other

K i 1.26x10'y ] By 12

*imoe riinuitos, h « hours, d s doys, ¥ = yours

Tha naturally occurring radlonuciide K is prasant In Laboratory solls at concentrallons ranging from 25 to
40 pCl/g and Is always prasant in the gamma specira of Laboralory soll samples, The *K gamma emission
paak provides a qualllative indlcator of the aecuracy of the gamma specirescopy measuroment, bul ®K is
no! considarad {0 ba a potantial contaminani ol TA-48, Tha K results for laboralory duplicate samplos
wara also usad lo calculata tha pracision of the gamma spectroscopy measurement.

The gammu apectroscopy rasulls wate rejeciad for ona sample coliaciod at PRS No. 48:007(c), Sample ID
No, 0448-87-0078, Bacause of sampla loss during handiling and praparation, the analytical laboratory
analyzad an (noulficlant allgue! siza to oblaln a raliable moensurement, The samplo rosulls for naturally

Saptembor 1867 A TA48 RF! Repon Addendum



Chapter 4 Results of Quallty Assurunce/Qualtty Control Activities

ocourring radlonuclides ware anomalous and blased vary high, Supplemental samplas were collacted {o
raplace the rejected sample data.

4,2,3 Fesults of QC Actlvitles

The accuracy of the radiochemical measurements was monliored for each unaiytical batch by the analysls
ol single-blind PE samples (submitled by the ER Projecl Sample Manugemsnl Olflce lor satmples
collecied belore 1995) or LCSs traceable to the Natlonal Inslitule of Stundards and Technology (supplied
by the analylical laboraiory). The average recoverlas ol radlochatnical analyles lrom the PE samples ahd
LCSs, which are summarlzed In Table 4,2,3-1, Indicate acceplable analytical blas lor both tho alpha
spaatromalry and garmnma spactroscopy lochniquaes, For individual samples, if the recovety (fom the LCB
or PE sample was not within 20% ol the ttus value, the assoclated sample resulis wete qualilied as

estimaled (J llap), For sample resulls Included In this addendum, recoveries irom both (he PE samples
and LCSs were all within 20% ol the true valua.

TABLE 4.2.3-1

PERCENT RECOVERY FROM LABORATORY CONTROL SAMPLES AND PERFORMANCE
EVALUATION SAMPLES FOR TA-48 FIADIOCHEMICAL ANALYSES

i FioupTufoe

Percen! Recovery
Analyte Numbet b} Analysey Ranye Avorngo
Alpha spectromelry
MAm 8 B4-126 00 % 16
Ppy 12 82-110 10048
Haapy 14 BY9-111 10440
TH ! 71-108 80+£13
™Th 20 74158 104 £ 20
h 18 88-130 gy 11?7
™Y 19 63-134 7 £ 16
My 17 46-157 85 + 36
™y 21 d3-1a2 g7 £ 20
Gamma spectroscopy
MAm 6 91=103 1005
YCo 6 04~104 10014
“Co 8 87-102 1002
'Cs 15 B81-118 pet15

The precision of the measurements was monliored by the analysis o! laboratoty duplicate samplas. The
Environmental Protection Agency (EPA) guldelines for Inorganic dala review (EPA 1884, 48639) wore
applied to the evaluation of the radlochamical duplicate samples. The EPA guidelinas suggast a control
criteria ol £35% relallve parcent dillarance (RPD) lor thae asgassmani ol duplicale sample resulls because
laboratory varlabllity arising {rom the subsampling of helerogeneous soll samples |s a common occurrance,
Table 4,2.3-2 summar|zed the duplicale sample rosulls for the TA-48 radlochemical dala set, (RPD values
ware not calculated It a radlonuclide was detecled in elther tha ragular or the duplicate sample.) The
average RPO values lor alpha spactrometry analytes and “°K measurament by gamma spactroscopy
Indicate acceptable precision for the radiochemical mathods employed. Il the RPD betwasn the ragular

TA-48 RFI Report Addendum 4.5 Seplember 1997
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Results af Quality Assurance/Quality Control Activities Chapier 4

ohd duplicato samplo resuils axceadad 36%, tha sample rosulls wore qualliied as ostimatod (J liag). Fot
sample resulls Includad (1 his addendum, RPD valuas for duplicate sample analyses wata ail In within
acoeplanto ctlleta,

TARLEA.2.3:2
RELATIVE PERCENT DIFFERENCES FOR TA:48 DUPLICATIE BAMPLE ANALYSES

Reiatlve Porcant Ditisrenco
Analyle Nuitiber of Analyses Range Avorage

Alpha specitomelry

"y 4 0-33 114

pwaivy 1 NIA ]

Tl 13 1=552 2118

™ 14 1=107 24430

1]l 14 1=77 18122

Yy 10 1wl 17416

my { N/A 3

"y 18 1=78 17422
Oamma speclroscopy

o) [ ] 1 =T | 1016

Tha accurucy of tha alpha spaciromelry measuraments was monilorad by the addition of tracer isotopes
during the samplo praparation siepy, The reporied sample rasulls ara corracted for tha chemical ylaid of
tha (racar lsoiopa 1o account for malrix atfacts and losses during sample preparation, Somple rasuils ware
qualifled as aalimaled and blasad low (J- llag) it the tracer racovety was less (han 30% because a very low
iracur racovary may indicato an unusual occurranca during analysis, If tha tracer recovery was less than
10%, tha sampla resulls wara rajaclad (R flag), For two sampies al PRS No, 48-007(b) (Sample |D Nos,
AAABBE17 and AAA3E18) the thorlum tracar recovery was lass than 30% but greatar thanh 10%, For one
sample al PRE No, 48:007(c), the plutonium tracaer racovery waa lass than 30% but greator than 10%,
Therelare, tho Isclople thorlum or plutonium results for thasa samples should be regardad as aslimalas
and potantially blasaed low {J- flag). Rasults for samples with low tracar recovery are usable for scraening
neseasments of aite data becausa tha reporiad rasulls reflect the chamical yiald of the tracer, as raquirad
by tha alpha spactrometry protocols,

Tha analytlcal protocois for measuring alpha-emitiing radionuclides require that 8 method blank be
praparad and ennlyzed concurrently with each analytical bateh, Blenk conlamination should noi exceed
the MDA valua. In keaping with guldance given in Risk Assgssment Guidance for Superiund, Volume |
(EPA 1988, 8021), the sampls results ware qualified as astimatad and blasad high (J+ flag) If blank
contamination was prasent. For lour samplas al PRS No, 48:002(a) (Sampla ID Nos. AAA3B45,
AAA3B4B, AAABE47, and AAA37B2) the Isotopic thorlum method blank was contaminated due 1o talling
ol tha tracer peak Into the peak raglons of Intarest, Theralora, tha Isotopic thorlum rasuits for thase lour
samples should be regardad as estimataes and polenilally biasad high (J+ flag).

4,3 Organic Analyses

Rasulls for organic analyses are not prasanted In this addendum, A discussion of QC activities tor organic
analyses of TA-48 samples can be found In tho RF| repont (LANL 1885, 50205).
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Chapter 5 Specific Results, Conclusions, and Recommendations

5.0 SPECIFIC RESULTS, CONCLUSIONS, AND RECOMMENDATIONS

Although this document Is an addendum lo the AF! Report For Potentlal Release Sites 48-001,
48-002(e) 48-003 48-005 48-007(a) 48-007(b) 48:007(c) 48-007(d} 48-007(!) 48-010 (LANL 1885,
50295) (herealtar rolarred to as “the RF| raport*), Chapter 5 Is included In |ls entirety followlng the
guldance In the Resource Conservation and Recovery Acl Fecliity (RFI) Report Framework Policy
(LANL 1998, 58388), The RFI report (LANL 1805, 50205) (oliowed pravious guldance; howavaer, {o
ensure compliance with currant policy all applicable sectlons have bean Included in this addendum, The
RF! report (LANL 1885, 50295) presents rasits (In Chapter 4) In polential release slte (PRS) aggragataes
following the structure of the RF! Work Plan for Operable Unit 1129 (LANL 1882, 7666) (herealier
relerred to as “the work plan®), This addendum presanls PRSs Indlvidually.

5.4 PRS No. 48-002(e)
PRS No. 48-002(e) was a small contalner slorage aroa located on the east slde of bullding TA-48.1,

No radlonuclide chemicals ol polenilal concern (COPCs) were idenlllied durlng the human haeallh rigke

based soreening assesamant, PAS No, 48.002(e) Is recommendad for no [uthar actlon (NFA) based oh
NFA Critarlon 5 (LANL 1896, 54943).

51.1 Hlstary

PRS No. 48-002(e) Is discussed in delall in Seclion 3.5 of the RFI Work Plan for Operable Unlt 1129
(LANL 1992, 7666) (hersalter “the work plan*) and in Secllon 7,28 of the Juhe 1894 addendum to the
work plan (Pratt 1994, 43475), Rasulls of the Phase | Invastigallon urae presenled In the RFI tepor (LANL
1885, 50295).

The area was listed In the 1888 Laboralory aclive conlalier slorage dalabase, For many yeats the atea was
used to store solvants such as culling oll; howevaor, all containers and othar matetial wera temoved {tom
tha area in 1989 or 1990. Since June 1992 the aroa has been used lo siore a liquld nitrogeh tank and
several comprassed-gas cylinders,

The potentlal cantaminants evalualed durlng [he aclivllles described In this addendum Included aiphas
and gamma-aemitting radlonuclides,

5.1.2 Description

Nearly all ol PRS No, 48-002(e) Is covarad with asphalt paving, Thete Is & small aron of exposed soll, and &
small concrete pad (3 i by 6 1t) Is located to the east, The PRS Is localed oasl of bullding TA«48.1 and
north of building TA-48-17, A slain, which appaars [o consisi of culling oll, was localed 4 lo 7 It ast of the
concrate pad, Location 1D No, 48.2037 was sampled In an atea of exposed soll approxlmataly haliway
betwaan tha concreta pad and the visible oll staln, During the drilling ol the hand-auget hole, sarslul
markolls ware headaed bacause ol salsly concerns assoclalod With naatby buted ullity lines, A sutace
soll sample was collected at Locallon 1D No, 48:2057 (lhe orlginal sampling locallon) adjacenl to the
concrete pad wheta surlace runoll sedirment hud collected.

51 Previous (nvestigations

Phase | of the Resource Conservalion and Recovary Act (RCRA) lacliity [nvastigalion (RFI) site
characterlzation al PRS No. 48.002(e) was parormed In July 1093, The rasulls wata prasanlad In the RF
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Specific Results, Conclusions, and Recommendations Chaprer 5

report (LANL 1886, 60286), which was submltiad to the Environmental Protaction Agancy (EPA) In
Septombar 18856, PRS No, 48-002(e) was racommandad {or NFA [n the RFI raport (LANI. 1885, 50285),
In Janualy 1887 the Sampling and Analysis Plan for TA-48 (LANL 1887, 55326) (herealler ralerred {0
as “the SAP") was prapared and submitted fo the Depariment of Energy (DOE); a copy was san! to the
Now Maxlco Enviranmant Departimant (NMED) for Informational purposas, The SAP describad sampling
acltlvillas propasad o sallsty tho raquiremants of a regulator notice of daliclancy (NOD) for the RF!I repont
(LANL. 1808, 54448) and an NMED reques! {or additional information about the RFI repon (LANL 1886,
£6064). Durlng March and June 1887 sampling activities were performed in accordance with the SAP,

5.1.4 Flold Investigation

Tha objactive of tha Investigation, as describod in the SAP (LANL 1887, 56326), was {0 delermine the
prasance or absanca of gammu-amitling radionuclidas abova background iavals and, if prasan!, whother
they reprasent a polential threat 1o human health or the environment,

The ganaral conceptunl modal of contaminant transpon al TA#48 I3 deserbad In Sectlon 4,3 of tha work
plan (LANL 1882, 7866), |f raloases occurrad al PRS No. 48:002(a), mos! hava been isolaled Irom the
anvirohmen! by the asphall a1 tho sile, A small aren ol ground [s oxposad, which provides a localized
potontial pathway for venical migration of contaminants, The sampling deslgn assumes thal soil at PRS No,
48:002(a) has not booan raplaced with clean Hil malerial since the area was used (or solvan! and oll sloraga,
It soll has boan removed, residual coniamination associnied wih pas! reloasos could remain in tult even if
conlamination ls absant In the soll,

Fleld sorasning during snmple collaction activities was perormed uslng a Ludlum Modal 130 alpha metar
and an Eberline EBP+1 bela/pamma molar, Background radlalion moasuramants taken al TA+48 using Ihis
Ihatrumentation ranga from 200 1o B0 eounis per mihute (cpm) bela/gamma radiation depaending on the
losation and subsirate rock type, Flold scraening maasuramanis greatat (han 500 cpm bela/gammn
radintion are gaherally coisldered to be above background lovels, No bela/gamma radlation
monsuramants abova backpround levels were oblalnad during field scrasning at this slle, and no alpha
radintlon was deloctad,

6,444 Bnvironmontal nnd Ehglneoring Burveys

A hoalth and salety (M&B) radintion sutvay wap perormed on Fabruary 4, 1897, Bala/gamma
moasuremants ranged [rom 180 to 202 cpm, whieh are within background lavols,

On Februaty 4, 1807, an anplinsaring sutvey was also performad 10 sloka sample locallons, Based on the
BAPR (LANL 1897, B5328), Looation 1D No, 48:2138 wus sloked approximalely 2 § southwas! of axisting
Lotatlon ID No, 48,2037 within the axposad soll aren,

6,142 Deviations from the Bampling and Annlysls Plan

Thare wera no deviallons; samplas waro collactod I accordanca with the BAP (LANL 1887, 66326).
5.1.4.3 Bampiing Aetivilies

Bampling was poHormed on February 21, 1607, Threo sall samplas ware collactad (no! Including fleld
duplicales) from one handsaugar hole drilied 1o a depth of 3.3 it, Tha sampla collection Intervals nre shown
In ‘Table 5:1.4+1, Bola/gamma radlation meassuraments oblalned during feld scrasning of the sompies
ranged from 150 to 200 epm, which ara within background levala.

Seplember 1887 B2 TA48 RF| Rapont Addandum



Chapter 5 Specific Results, Concluslons, and Recommendations
TABLE 51444
SUMMARY OF SAMPLES TAKEN AT PRS No. 48-002(e)"
Part 1
VOCs | 8VOCs | PCBs ¥RE | Inorganle
Locatlon Samplo Dopth Blxwd Flxod Flxed | Moblla Flxod

PRS 1D B n Medla Lab Lab Lab Lab Lub
48-002(0) | 48-2037 | AAA3545 00,5 Soll | 16202 | 16282 | 15282 | 15331 NA
48.002{0) | 482037 | AAA44QY 0-0.5 (dup)® Solt | 16282 NA NA NA NA
4B8.002(8) | 4B.2037 | AAA3SAE 0,5«1,5 Soll | 15292 | 15282 | 16282 | 15431 NR
48.002(a) | 48.2037 | AAA4434 0.5-1,5 (dup)*| Sall NR | 18282 | 1622 | NA NR
48.002({0) | 48.2037 | AAA3547 1,53 Solt | 15282 | 16202 | 16282 | 1533 | 15332
48.002{0) | 482037 | AAA4433 1.5=3 (dup)® Soll 15282 NA NA NR NR
48.002{0) | 48.2037 | AAA4432 1.5-3 (dup)® Soll NA 16202 NA NR NR
48:002(0) | 48.2057 | AAA3TB2 0-0.5 Soll 16202 | 18202 | 15202 | 15381 NA
48:002(e) | 48.2135 | 0448.87:0032 | O~1 Sall NR NR NR NR NR
48-002(0) | 48-2135 | 0448.97.0033 | 1-2 Soll NR NR NR NA NR
48-002{0) | 48.2135 | 0448.87.0034 | 2-3,3 Soll NA NA NA NA NR
48:002{0) | 48.2135 | 044B.57.0035 | 2-3.3 (dup)® Soll NR NR NR NAR N
Parl 2

Location Sampis Depth Gamma Spac

PRS he] b {t Modia Flxed Lab Ame241 {80+PU s Th
48.002(e) | 482037 | AAA3545 00,5 Soll 16333 15353 15333 16333
48.002{r) | 48.2037 | AAA4431 0-0.5 (dup)® Soll NR NR NR NR
48.002(e) | 48-2037 | AAA3548 0.5-1.5 Solf NR 15333 16333 15333
48.002(0) | 48.2037 | AAA4404 0.5-1.5 (dup)*| Soll NA NR NR NR
48.002{e} | 48.2037 | AAA3547 1,5-3 Soll NA 15333 16333 16333
48.002(p) | 48.2037 | AAA4433 1,5=3 (dup)* Soll NR NR NR NR
48.002{a) | 48.2037 | AAAG4T2 1,6=3 {dup)® Soll NR NA NA NR
48.002(e) | 48.2057 | AAA3782 0-0.6 Soll NH 15333 15333 15333
48.002(0) | 48.2135 | 0448-87.0032 | O=1 Soll 2920 NR NA NR
48.002{0) | 48.2135 | 0448.07.0033 | 1~2 Soll 2020 NR NA NA
i#8.002(0) | 4821356 | 0448.87.0034 | 2-3.3 Soll 2020 NA N NR
48.002{c) | 48.2135 | 0448.97.0035 | 2~3.3 (dup)® Soil 2920 NR NR NAR
o Tha niimbars In the analylical suite columng tre analylical raquost numbars,
b Floki duplicats

Table 5.1.4-1 summatizes ali sampling for PRS No. 48-002(s): Figura 5.1.4-1 shows the sample location,
5.1.5 Evaluation of Inorganic Chemicals

inorganic chemicals wera nol analyzed for during this RF1 sampling avent. The rasuits of Inorganic
chamical analyses for PRS No, 48-002(e) are prasenied In the RF| report (LANL 16085, 50295),
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54,6 Evaluation of Aadlonuclidas

Background comparlgons were performad for radionuclides for which upper tolerance limif (UTL) values
nre avallable, as discussed in Seclion 3.2 In Chaplor 3 ol (his nddendum, A lolal of alghl soll samplas
collectad at three locatlons were annlyzed lor cetaln radionuclides using gamma spectroscepy and/ot
alpha spaciromelry mothods, Flva soll suinplos {rom two loeallons, including otio Hlold duplienin, worg
analyzed by gamma spactroscopy In & lixetsslto laboralory for on nhalyle sulte that Included *'Am, %Co,
IGs, By, “K, ¥Na, and "Fu; the sumpla from Location 1D No, 48:2087 wus not uhalyzed for ®Eu, “K,
ahd PNa, Four soll samples from wo locallons wote ahalyzed by alpha spectromolty in a llxadssile
laboralory lor an analyte suile thal included ™ Am, ¥Ry, BHepy, BTy, P07, #h, B4, 8380, ahd ¥,
Surlace surnples weto collocied In votlcal inforvals o 0,5 or 1.0 i, and stimplos (1ot tho hand-augor holos
wero collected in 1+t or 1.3t verlieal inlatvals.

The highost dotocted valup lor oach analyto wns Used lor lhe background comparlson, The sadiment UTL
values were Used for backgrount compatison of naturally oceurting rudlonuclides (¥*Th, #Th, ¥ Th, ¥4,
MY, and ) In soll {Ryli ot al. 1807, 58186), For ®*Th and *™Th In Ull, no UTL values ate avallable,
Bacause ¥*Th and ™Th ate progeny of radionuclides with signilicantly fonger hall«livas (**1h and *U,
raspactively), the UTL values lor these parent radionuclides are Usod os surrogiies basod on an
agsumpllon ol secular equllibrium,

The surlace UTL values for fallout radionuclides (*'Am, 'Y'Cg, ¥4Py, ¥Ppy, War and tHilum) were ubed lor
soll samples collscted In the 0 lo 0,541 Inletvals. Fallout radlonlitlide concanttallons ih doopar sample
inlarvals wara not compatad with {he suace UTL valuos bacausa lallout aativity is limitad to sutace solls,
Howavat, any lallout radionuglide dstecled al deplhs below 0,5 [t Is considarad (o be prasent above
baockground level, In Table 5,1.6+1, the valua In the shaded box Indleales radlonuclide soll goncenirallion
groater than or equal lo the UTL valua, The concentration above the UTL value s shown in Figure 5,1,8+1,

TABLE 51,84
RADIONUGLIDES WITH CONGENTRATIONS AT OR

ABOVE BACKGROUND SCHEENING VALUES FOR PRS No, 48-002{a)*

Locatlon iD Sample {0 Dopth {1} HMadin The2ao (pCliy)
Soll SAL NIA NIA NIA 018
SedmaniUTL | NA | NIA NIA - 2.0 B
" 4g.2087 AAAZ54G 0-0.5 o Sall 172 Ja
48.2007 AAAYGIB D.6=15 Soll 1,76 d+
48-2037 AAAZSA? | 1,5w3 Boil
482057 AAAGTEZ 0-0.5 T sl T B e
46.2135 0448-07-0032 01 Soll NA
182135 0448-97:0033 {2 o sl NA
482135 0448.97.0034 | 23,3 sl NA
48.2135 0440-07.0035 23,3 (dup)* Soll NA
u Qualifers usad In table wro dolined In Suelion 3,1.2,
b, Flelkd duplieonto
TA-48 AF! Report Addendum 545 Septamber 1997
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The Isotoplc thorium resulls for four samples from Location 1D Nos, 48-2037 and 48-2057 hava been
qualilled as estimaled and blased high {J+ lag) because of cantamination in the method blank, Thase dala
are usable for tha screaning assessment because the 1horlum Isotope concenirations may be
overastimated; therelore, a {alse negative rasult s not likely.

Detacled radionuclides with one or mora measurad soll concantrations equal 1o or exceeding UTL values,
or prasen! above background levels, are summarized in the following list,

. The radlonuclide ***Th was detected above Its sediment UTL value of 2,29 pCi/g In one sample &t
a concentration of 3.07(J+) pCl/g.

5.1.7 Evaluntlon of Organic Chemicals

Qrganlo chemicals were not analyzed for during (his RFl sampling avent, The resulls of organic chemical
analyses lor PRS No, 48-002{e) are prasanted in the RF! report (LANL 1885, 50285),

51.8 Risk-Based Scresning Assessmont

The only radlonuclide detacled above Iis screening aclion leval (SAL) al PRS No, 48.002(a) was **Th,
which exceeded its sedimen! UTL valua In one sample, The estimated value of 3.07 pCl/g lor this sample
Is also higher than the ®™°Th SAL o 0.18 pCl/g. Howaver, *Th was nol ldentilied as a COPC for tha
lollowing reasons,

. PRS No, 48-002(e} is assoclated with a small containar slorage area that was used before 19808 or
1990 to store solvenis and olls and subsequantly to slore comysessad gasas, The area Is nel
known lo have baan used lor stering or procassing radioactive matarials, which Is subslanlialed
by the lact that few olher radionuclides wara Identified In site samples, Those few radlonuclides
were maasured al vary low concanirallons, Furthermore, the highest obsarved valua of **Th, and
the only ona that exceedad s sediment UTL value, was in the despasi sampling inlerval ol the
hund-auger hols, which Is inconsislent with a surface rolease thal would be assoclaled with o
contalner storage aroa,

. The radionuclide *Th and thorlum Isolopes in ganeral are not known to have been used al
TA-48, A statistical agsessment (Atachmant 1) sUpporis a siatament basod on procoss
knowledge that #¥¥Th contaminalion Is nal expecied {o bo prasent at TA-48, Although tha ranga
ol the *Th disiribullon a1 TA-4B |s greater than tha range of tha sediment backpround data sat,
tho quarliles of the TA-48 daln sot are less then the quartlles of the sedimant background datn
set, TA«48-wide **Th concantrations were statistically comparad with the Laboralory sediment
background data set and lound o be consistent (see Altachmant 1), Bacausa only lour ™ Th
obsarvallons lrom two locatlons are avallable lor PRS No, 48:002(e), & btatistical compatrison of
site-specilic and Laboralory background could nol ba parformad.

. Bacause of **¥Th conlamination observed in the analytical laboratoty blank sampla, the *“Th
values are guallliod as estimales and blased high (J+ llag). A laboratory duplicalo nnalysls
performed on the sarmpls with a reporied concantration ol 3,07 pClig returhed a *Th value of
only 2,0 pCl/g, which (s less than the sedimaent UTL valua,

. The moasuired values of both *U and *™U wera highet in the sample with the ™ Th value of 3.07
pClg than In the reralning threa samples that were analyzed by alpha spactromolty, This
suiggests that natural varlabilily has conltibuled |6 the telallvaly high maasured valuas of ¥ Th
(3.07 and 2.0 pClig) bocause ™U and "™U are parents of ¥ Th, and rmany millannle are requiret lo
achleve equliibrium among these radlonuclides,
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Tharefore, It I8 concludad thal a combination of analytical uncartainty and natural heterogenelty are the
likely causas of the ganerally high concentrations of the **U decay chain radionuclides observed in
Sampla 1D No, AAAB547 and In particular tha value of ®Th reportod above Iis sediment UTL value,
Becausn thare |s ample reason to concluda that an anthropoganic ralease of ?®Th has not occurred at this
PRS, *Th was no! dentlliad as a COPC during this sereaning assassment,

5.1.8 Human Health Risk Assessmont

No human health risk assessmen! was parformad for PRS No, 48-:002(a). Tha radionuclide *Th was
measurad at an oslimatad concantration of 3,07 pCl/g In one sampla, which Is 35% highar than the UTL
value of 2,28 pCl/g, Although this value sxceads the *Th SAL of 0.18 pCl/g, It was not identllied as a
COPRC at PRS No. 48-002(a) for raasons providad in Section 6.1.8,

5.1,10 Preliminary Eccloglcnl Assessment

In cooperation with the NMED and EPA Raglon 6, tha Laboratory Environmantal Restoration (ER) Project
ls devaloping an approach for acologleal sk agsessment, Further acological rigk assassmant ai this site
will ba dofarred unill tha site can be assassad as pan of the acological exposurs unit methodology
currantly balng devalopad,

§.1.11 Conclusions and Racommentations

The objeclive of tha Phasa | RFI al PRS No, 48-002(e) was to dolormine tha presence or absance o!
contamination assoclated with a containor storage area, The Phasa | RFI rasults for Inorganic and organic
chamicals are presaniad In the RFI roport (LANL 1685, 60286), As describad In the Rasponse to the
Notleo of Deficloncy (NOD) for Technical Aren (TA) 48 Resource Consarvation and Recovery Act
Faclilty Inveatigation (RFI) Report (LANL 1098, 54448) (harealier “tha NOD responsa”), additional
gamma spaclroscopy data ware raquited 10 avaluata the prasancae or absence of radionuciidos at several
PRSs al TA.48, Including PRS No, 48:002(a),

The sampling design for charactarizing polential radlenuclide conlaminalion at this PRS was bagad on
prolesslonal judgmant, Sample locations wara chosan fo maximiza the !ikalihood of chsarving residual
contamination with only & fow samples, Tho area near PRS No, 48:002(6) Is covorod oxtansivaly with
asphall, which was assumed {o have isolated undatlying sell from contamination assoclated with surface
spilla, Bamples wats collactod from o amall aran of exposed soll that ramains a! the approximale location of
the PRB, Bacnusa any conlaminulion was assumad 1o have resulled from surfnce roloasas, samplos were
hol collactad balow (he 31t dapth,

No radloniclide COPCa wera Idantitied during the human health risk-bnsed seieoning assessment,
Radlonuclide contamination at this sila I8 not likaly to resull In unacceplable dosa rates now or in the
fulura, Addliional sampling or tuthar atsessmant aclivities for avaluating contamination at this PRS Is not
propesad, PAB No, 48:002(a) In proposad (or NFA based on NIFA Crterlon 5 (LANL 1068, 54843), A
Ciass |1l parmit modifleatlon will be raquosled to ramove this sile from the Mazardous and Solid Wasta
Amandmants (MBWA) Module of the Laboralory's RCIRA oparating pormit,

5,2 PRS No, 4:007(b)

PR8 No. 48:007(b) ls an outtall that disehorgss up to 4300 gul. of noncontact cooling water par day tom o
magnot and o [naer houswd In bullding TA»48:1 Inlo Morandad Canyon (Banta FFa Enginaating 1884,
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56204). The outiall was “grandlathered” Into the Nallonal Pollulant Discharge Elimination System
(NPDES) permit (LANL 1985, B53) with Permil No, EPA 04A 016,

No radionuclide COFCs wara Identilied during the human heallh Hsk-based soreening assaessmanl. PRS
Mo. 48-007(b) |s recommendod lor NFA based on NFA Criterion 5 (LANL 1896, 64943),

5.2,1 HIstory

PRY No, 48:007(b) Is discussad In detall In Sectlon 3,6 of the work plan (LANL 1862, 7666) and In
Seclion 7,29 ol the June 1994 addendum lo the work plan (Prati 1994, 43476), Raesulls of the Phage |
investigation are presanted In the RFI report (LANL 1885, 50285),

Inlormation that became avallable alter Ihe work plan was written Includes the waslewalar stream
characterization for TA-48, which was conducted In 1993 by Santa Fe Enginearing (Santa Fa Enginaating
1994, 56204). This study was conducted lo identily buliding drain pipes and characterize the wastewatar
llows and sourcas thal existed in 1893, Drain pipes wara verilied by dye lracing. Sita vislts wers perormed
to verlly drain schematics and ldentily potential outlall plpas that exit the bulldings, PRS No, 48-007(b) Is
Idenllfied as outlall 48-1-OPN-2, The report (Sanla Fe Engineering 1984, 56204} stales lhai |he sources
ol flow to this outlall are noncontact cooling water from a magnat and a lasar In Room 4 of bullding
TA-48+1, The report indicales that |he flow rale Is 6.5 gal. per min,, 7 days per week and lhat duting the
dye tes!, the dye reached the oxpectad destination,

The potential contarminanls evaluated durlng the activiilos described In this addendum Includad alpha.
and gamma-emitting radionuclides.

5.2,2 Description

The polinl of discharge tor the outfall Ihat comprises this PRS is on the meaa adge, The drainage channal
orlginaling from the discharge point is on a steep sacllon of {ha slope Into Morandad Canyon, The
canyon slopa Is north facing and heavlly vegetated; the vegatation appears normal and healthy,

5.2,3 Prevlous Investigations

Phase | of the RFI slte characterization at PRS No, 48-007(b) was performead in July 1883, The rasults
were presentad In the RFI report (LANL 1985, 50295), which was submitled (o (ha EPA In Septamber
1995, PRS No, 48-007(b) was recommended for NFA (for the RCRA component) in the RFI repori. In
January 1997 a SAP (LANL 1997, §5326) was prepared and submitied lo DOE; a copy was sant lo NMED
for Informatlonal purposes, The SAP describes sampling activilles proposed to salisly the requirements of
an NMED NOD far the RFI raport (LANL 1986, 54448) and an NMED raquest {or additional Information

about the RFI report (LANL 1996, 55064). In March 1887 sampling actlvilles were pariormed In
accordance with the SAP,

5.2.4 Fleld Investigation

The oblactlve of the Investigation was 1o determine the presence or absenca of radionuclides above
background levels in solls and sediments within the drainage channal below the outfail and to {ullill the
Phase | RF| data objectives as daescribed In the SAP (LANL 1887, 55326),

The general concaptual model of contaminant transport at TA-48 (s dascribed in Section 4.3 of the wotk
plan (LANL 1982, 7666}, Outlall discharge provides a mechanism lor inlltralion of contaminants into the
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vatdoae zone and trangpott of conlaminants with sutace waiar In alther a dissolvad atato or aghering o
arodad soll,

Fleld sorasning duting sample collaction activitias was performad using a Ludium Modol 136 aipha mater
and an Ebetline EGP+1 bola/gamma matar, Background radintion moasuremonis tnken al TA-48 using this
insirumanialion range from 200 to 500 cpm bota/gamma radintion dapoending on tha locatlon and
substrate rook typa, Flald scraaning imansuramants greatar than 500 cpm bola/gamma radiation are
gonerally considarad (o bo above background levals, No bola/gamma radiation mensuremanis above
buckground lavals wara oblalned during field seraening at this site, and no aipha radiation was delacled,

8.2.4,1  Envirenmental and Enginearing Survoys

An &8 radlation survay was peHormod balore flold aclivillas began in 1803, as described in the RF|
raport (LANL 1086, 60286), No radioactivily was datactad above background lavels; tharefore, no
addltlonal redlation surveys wore periormad,

On Fobruary 4, 1887, an angineaning survay was parormad lo siake samplae locations, Based on the SAP
(LANL 1887, 66328), iwo hand-auger holes wara located In sadiment accumulalion areas within the
dralnage channel below the outiall,

5.2,4,2 Devintions {rom the Sampling and Analysis Plan

There wate no deviallons; samplaes wera colleciad In accordanca with tha SAP (LANL 1887, 56326),
£.2.4.3 Sompling Activities

Sampling waus performad on March 11 and March 24, 1887, Four soll samples (no! Including lleld
duplicalas) ware coliectad Irom two locatlona {Locallon 1D Nos, 48:2167 and 48-2168), Hand-augar holas
ware drilled 10 tha soll/lult interaca, Two hand-auger holas wara driilad to a dapth of 2 !t to the solliul
Interfoco, and two sampias wara collacled from each hola, The sampie collaction intarvals arg shown In
Tablo 5,2.4-1, Beta/gamma radiatlon maasurements oblained during fleld scraaning of the samplas
rangoed from 150 to 250 epm, which are within background levals,

Table 65.2.4-1 summarizes all sampling for PRS No, 48-007(b); Figure 5,2.4-1 shows tha sampla Iocations.
5.2,6 Evaluation of Inorganic Chomicals

Inorganic chemicals wore not analyzaed for during this RFI sampiling event. The tesults of inorganic
chamical analysas for PRS No, 48-007(b) are presented In the RF| raport (LANL 1885, 50285),

5.2,6 Evaluation of Radlonuclides

Background comparisons ware pariormad for radionuclidas for which UTL valuos are avallable, as
discussad In Section 3.2 In Chaplar 3 of this addendum, Four soil samplas collacied {rom two locations
were analyzed by alpha spactrometry at a {ixad-sita laberatory for an analyie sulle that included Py,
#AROP, WETh, 80Th, BITH, B4, B0, and **¥U, Four soll samplas {rom two locations were analyzed by
yamma spectroscopy at a fixed-slie laboratory for an analyle sulte thal Included gamma-emitting fisslon
and acllvation products as wa!l as naturally occurring radionuclidas.
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TABLE §.24-1
SUMMARY OF SAMPLES TAKEN AT PRS No. 48.007(b)*
Part 1
Locatlon voCs 8Y0Cs PCOs XRF
PRS 0 Sample ID Dopth Modin | Flxed Lab | Flxed Lab | Flxed Lab | Moblle Lab
48.007(b) | 48.2043 | AAA3517 0-0.5 Soil NA NR NA 16142
48.007(b) | 48.2044 | AAA34BD 0-0.5 (dup)* | Soll NR NA NR NR
48.007(b) | 48:2044 | AAAI51B 0-0.5 (dup)* | Soll NR NR NH 16142
48.007(b) | 48:2044 | AAA3480 0.5-1.5 sall 15136 NR NA NA
48.007(b) | 48.2044 | AAA34O1 0.5=1,5 (dup)* | Soll NR 16136 15136 NR
48.007(b) | 482044 | AAA3402 0.5=1.5 (dup)* | Soll 15130 NR NA NA
48.007(b) | 48.2044 | AAA3S1D 0.5-1,5 {dup)* | Soll 16138 15130 16130 16142
48:007(b) | 48:2044 | AAAI520 1,5«2.8 5oll NA N R 1142
48:007(b) | 482167 | 0448:87:0071 | 01 Soll NA MR NR NA
48:007(b) | 4B.2187 | 04dB:BT0072 | =2 Soll NA NA NA NR
48.007(b) | 48.2168 | D448:67.0081 | 0-0,8 Soll NR NA NA NR
48:007(b) | dg-2168 | 0448.97.0082 | 0.8-1,7 Qbly NA NA NH NH
Part 2
Inotganle | Qumma
Locallon Flxed Hpee
PRS {0 Sample (0 Dapth Medin Lab Fixed Lab | laoePU | faoeTh | laosl)
48.007(b) | 48.2043 | AAAG{7 0-0.5 sall A NA 16146 | 16140 | 16148
48:007(b) | 482044 | AAA34BY 0-0.5 (dup)* | Ball NI NR NA NR NR
48.007(b) | 48:2044 | AAAIS1B 0-0.5 (dup) | Soll NA NF 16146 | {161de | {&1de
48.007(b) | 48:2044 { AAA34G0 0.5«1.% Sall MR NA NR NA NA
48.007(b) | 48:2044 | AAA34D1 0,5=1,5 (dup)* | Soil N NR NR NA b
48.007(b) | 482044 | AAAZAD2 0.5-1.5 (dup)* | Soll N N N NH N4
4B.007(b) | 482044 | AAABE1S | 0.5=1.5 (dup)*| Soll | NA NR | 15146 | 16146 | 15140
48.007(b) | 48.2044 | AAA3520 1.5-2.6 Soll NA IR 16446 | 15146 | 15140
48.007(b) | 4842107 | 0d48:07.0071 | 01 Soll NR 2055 NR NA NA
48.007(b) | 482167 | 0448.97.0072 | 1-2 Soll NR 2065 NR NR NA
4B8.007{b) | 48.218B | 0448.97.00B1 | 0-0.8 Soll NR 2877 NA NR NA
48:007(b) | 48.2168 | 0448.87.0082 | 0.8~1,7 Qbla NA 2077 NR NH NR

w Tho hutnbers I the analylical sulle colutnng ate unalyticnl teques! inimbaera,
b. Fiold duplicote
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The highest detected value for each analyte was used for the background comparison, The sediment UTL
values were Used for background comparison of nalurally occurring radlonuclides (2¢Th, #°Th, 2T, #4(,
™y, and *U) in soll (Rytl et al. 1997, 56186), The surlace UTL values for fallout radionucildes (**'Am, '¥'Cs,
B8py, and 24Py wera used for soll samplas collecled In the 0 to 0.5-1 Interval, Fallout radionuclide
concentrations in daaper sample intervals were not comparad with the surdace UTL values bacause fallout
activity Is limited 1o surace solls, However, any lallout radionucilde detecled al depths below 0.5 ft is
considered to be presant above background level. In Table 5.2.61, lhe values in tha outlined boxes
indlcate radlonuclides that were delected In soll al concentrations greater than or equal to thelr respactive
UTL values, or, in the case of tallout radlonuclides, those thutl were detecled below 0.5 f{, Table 5.2.6-1
also Includes detecled radionuclides for which thera are no UTL valuas for comparison, The radlonuciidas
that exceed background levels at each location are shown in Flgure 5.2,61,

TABLE 52,61

RADIONUCLIDES WITH CONCENTRATIONS AT OR
ABOVE BACKGROUND SCREENING VALUES FOR PRS No. 48-007(b)*

Locatlon Samplo Deplh Coe137 Eue162 Ne.22 e204
1D 9] {1 Maodla {pClg) {pCla) (pClg) {(pClg)

Soil SAL N/A N/A N/A 5.1 2.8 1.3 13
Surface UTL N/A N/A N/A 1.85 N/A N/A N/A
Sedimenl UTL | N/A N/A N/A N/A N.A. N.A. 2.3
Qb3 UTL N/A N/A N/A N/A N.A. N.A, 1.66
48-2043 AAA3S1Y 0-0.5 Soll NA NA NA I 2,61 I
48.2044 AAA3518 0-0.5 Soll NA NA NA 0,087 U
48.2044 AAA3518 0.5=1.5 Sell NA NA NA 0,841
48:2044 AAA3520 1.5=-2.5 Sall NA NA NA 0.025 U
48.2167 0448.87.0071 | 12 Soll 0.850 0,052 U 0.024 NA
48.2187 0448+97.0072 | 1-2 (dup)* | Soll 0,041 0.009 U 0.003 U NA
48.2168 0448.87.0081 | 0-0.8 Soll 0.104 0.092 0036 U NA
48.2168 0448.97.0082 | 0.8=1.7 Qb3 | -0,0025 U | -0.025 U 0,022 U NA
o Qualifiers used in uble ara dolined in Socton 3.1.2,
b. Fleld duplicato

The Isotopic thorium resulls tor two samples Irom Locallon |D Nos, 482043 and 48-2044 have boen
qualified as estimated and potentially blased low (J- llag) bacausa o! poor tracer recovery (less than 30%
recovery but greatar than 10%). A low lracer racovary Indicalas thal problems may have occurred during
the analytical procedura, These data are usable for the screening assessmeni because 1hs reporied
sample concentrations reflect the chemical yleld of the tracar Isctope, as required by the alpha
spectromelry analytical procedura, The thorlum rasulls lor thase two samples are nol lower than lhe
results for two other samples that were within acceplance crllerla and nol qualllled. The sample results for
Isotoplc thorium do nol appear In Table 5.2,6-1 bacausa all data ware less than background UTL values,
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Delectad radlonuclides with ona or mote maasUted sall concenltalions equal lo ot exceading UTL values,
or prasent above background levels, ate sutmmatized in tha following list,

. The lallout radionuciide '*'Cs was detected In hree samples dollagtad (torr two locatlons al a
maximum concentration of 0,850 pCl/ig. The samples ware collecled al the following depth
intarvals! 0 o 0.8 K, 0lo 1 1t, and 1 fo 21t

. The radionuclide U was delecied above its sedimant UTL valua of 2,38 pCl/g In one sample ol a
conhcentrallon of 2,51 pClg,

The lollowing radionuclides were detocted |n one or mote satnples, but UTL valles ate not avallable,
. The radionuclide '"*Eu was detected In ona sample at & soncanttation of 0,082 pCly.

. The radionuclide **Na was detacted In one sample al a conaentration of 0.024 pCl/g,

5,27 Evaluation of Organic Chemleals

Organic chamicals were not analyzed for during (his AFI sampling avant. Tha rasults of organie chamiaal
analyses for PRS No, 48-007(b) are presented In tha RF| rapor (LANL 1885, 60295),

5.2,8 Risk-Based Screening Assessmant

A tolal of four radlonuclides (with ona or mote measured condantirallons above background valles) were
carrled lorward Irom the background compatrlison, All COPCs cartled lotward {rom (he background
comparison In Section 5.2.6 have soll SAL values lor compatison, All datected radionuclides ware
measured at concentrallons below thelr respeclive SAL values, The mulilple chemlenl avaluation (MCE)
calculation lor '¥'Cs, '*Eu, ®Na, and ™U ylelded a rasull of 0.4, well baiow (he threshold of 1.0 al which
additive effects may be a concarn, The normallzed valuas for the MCE ara shown in Table 6,2.8-1,

TABLE 5.2.8-1
MULTIPLE CHEMICAL EVALUATION FOR SOIL SAMPLES AT PAS No. 48-007(b)

Carcinoganic Eftects of Radlonuclides (pClg)

Location Snmple Dopih Max(mum Solf Normalized
Chomleal 0 10 M Samplo Value BAL Value
Coslum.«137 48.2167 0448.97.0071 0=1 0.650 6.1 0,127
Europlum-152 48.2168 0448-97-0081 0-0.8 Q.082 2.8 0.036
Sodium.22 48.2187 0448.97.0071 0=1 0.024 1.3 0,018
Uranlum«234 48.2043 AAA3S17 0-0.6 2.61 13 0.193
Tolnl* 0.4

*Tolal may nol equal sumn of normallzoed valuos tue 1o tounding,

No radlonuclida COPCs ware Identilled as a rasult ol the human health risk-based screening assessman.
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8.2, Human Health Risk Asssssmaent

No human hoalth riak assessmant was patormad for PRS No, 48:007(b). No radionuclida COPCs ware
Identliled durlihg the human hoallh risk-based screaning assassmonl,

8210 Praliminary Ecologlonl Assessment

Ih cooperation with the NMED and EPA Reglon 0, the Laboratoty ER Projact 8 davaloping an approach
lor acoloplonl risk nssassmant, Funher gcologlenl Hak ansassmont at Ihis slia will ba delerred untll {ha &lle
¢an be assassed as pan ol the acologloal expouure unli methedology eutrenily baing developed,

8,211 Conolusions and Resommaendntions

The objuslive of tha Phave | RIFl al PRB No, 48:007(1») was to delormine the presanco of absence of
coninmination assoclaled wilh the oullall, The Phase | RF| rasulls for Inorganic and organic chemicals are
prasaniad In the RFI raport {LANL 1885, B0208), As dosaiibed In the NOD rasponsn (LANL 10B8,
54440), addltional gamma spaciroscopy data ware required 1o avalunie tho prasence or absenca of
ratdlonuclides at savoral PRBo af TA48, Including PRE Mo, 48:007(b),

Tho sampling dosipn lor eharaciarizing polential radionuclide contamination a! this PRS was basud on
protassional judgment, To maximize ihe likelihood of obsorving residual contamination nsuociaiad with
histerlcal relansas trom tha outlall by collacting only o {ow samplas, sample locations wora biased lo areas
of algnificant sadimanl accumulatlion, Baeausa eonlaminants assoclaied with historien! ralonsas may hava
boan carted In walar or gedimanis {rom tha outfall location and daposlied lowat In tha drainage channal,
samplas were collaclad at depth as wall as on the sutace 10 dalermine whothar historieal conlamination
may have boon covarad by lalar sodimentaty doposits, Saven soll samples and ono 1ulf sample wera
coliwciad from four locallons at depths ranging from surlace 10 2,5 It and submitiad for radiological
analysls,

No radionuclide COPCe waeta dentified during tho human haalth risk-bosad scraoning assessmant,
Radionuelide contamination at this site Is not likaly 1o rasult in unaccaptable dosa rates now orin the
fulura, Additlonal sampling or {urhor assessmant aciivities lor avaiualing contaminalion at this PRS is not
proposad, PRB No, 48:007(b) Is proposad for NFA based on NFA Critation 5 (LANL 1588, 54543), A
Clasuo 11l parmit moditication wlll ba raquastad to ramove this slia {rom tha HSWA Module of the
Laboratory's RCRA operailng petmit,

5,3 PRE No, 46:007(c)

P[RS No, 48-007(c) la an outfall to daylight; flow Into this outiall ineludas floor drains, & trench drain, and
root drains In bullding TA+48+1, The outall was submitiad 1o the ERA In 1887 for inclusion under the
NPDES parmit (LANL 1881, 21687); It has Parmil No. EPA 04A 131,

No radlonuclide COPCes wata Idantllled during the human health Hsk-basad scraaning assessment, PRS
No. 48-007(c) Is recommandad for NIFA hasad on NFA Critarion 5 (LANL 1886, 54843),

5.3.1 History
PRS No, 48'-007(c) le discussed In deiaH In Sectlon 3,5 of the work plan (LANL 1882, 7666) and In

Saction 7,20 of tha June 1994 addendum to tha work plan (Pratt 1894, 43476). Rasults of the Phasa |
Invastigation ara prasented In the AF| rapor (LANL 1685, 50286),

Septembar 1057 5-16 TA-48 AF! Raport Addendum
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The work plan {LANL 1992, 7668) stales that this PRS dischargas noncontact cooling water used for
vacuum pumps housed In bullding TA-48-1, Information thal becamae avallable after the work plan was
writtan Includes the wastewaler siream characterization for TA-48, which was conducled In 1993 by Sania
Fa Enginearing (Santa Fe Engineering 1984, 56204). This siudy was conducted to identlly bullding draln
pipes and characterize the wastewaler llows and sourcas that existed in 1983, Drain pipes were verllled by
dye Iracing, Site visits ware performed to verily drain schematics and Identity potential outlall pipes that
exit the bulldings, PRS No, 48-007(c) |s Identilled as outfall 48-1.-0PN-21, The rapon (Santa Fa
Enginesring 1884, 56204) states thal the sources of lfow to this outfall Include nine fioor dralns, a trench
draln, and six roof dralns, The sources lor the lloor drains Include {loor washings, back llow preveniers, a
vacuum pump drain, & vacuum pump condensate, a sleam condensale, & boller drain, a {lre drain, and a
waler healer prassure rellel valve, Tha repor slates that thete were no sources ol noncontact cooling
walor, as Indicated by the 04A category permil, The floor drains aro located in Rooms 244, 322, 324, and
344 In TA.48-1, The report Indicates that the liow raia Is nif and that during the dye lest, the dya reached
the expecled deslination,

The polenilal contaminanis evaluated during the activities described in this addendum Included alpha.
and gamma-emitling radionuclides,

5.3.2 Description

The poini of discharge lor the oullall that comprisas this PRS is on the mesa edge, The dralnage channal
originating from the discharge polnl Is on a steap sacllon ol the slopa Inlo Mottandad Canyon, The
canyon slope Is north lacing and heavily vegetalaed; the vegalation appears normal and healihy,

5.3,3 Provious Investigntions

Phase | ol the AFI site characterlzallon al PR3 No, 48-007(c) was petormaed I July 1893, The resulls wote
pressnted In the RFI report (LANL 1995, 50295), which was submitiod to EPA In Saptember 1885, PRS
No. 48.007(c) was racommanded lor NFA (lor the RCRA componant) In the RF| repot. In January 1907 a
SAP (LANL 1997, 55326) was prepafad and submilied lo the DOE; a copy was sant lo NMED lor
inlormational purposes, The SAP dasaribes sampling activities proposed to satlsly the roquirements of a
regulator NOD (or the RFI report (LANL 1898, 54448) and an NMED reques! lor additional infotmation
aboul the RF| report (LANL 1896, 55084} In March and June 1987 sampling activilies were peHormed In
acoordance wilh the SAP,

5.3.4 Fleld Investigation

The objeclive ol the Invosligation was 1o detarniine the prasence ot absence ol radlonuclides abova
background levals In soils and sediimaents within the dralnage channel below the oullall and to fullll the
Phase | RF| data objeclives as describad in the SAP (LANL 1887, 65320),

The general conceplual model ol conlaminant tanspott al TA-48 la described in Soclion 4.3 ol the work
plan (LANL 1992, 7688), Oullall dischatye provides a mechanism lor Inllliralion ol conlaminants Into the
vadose zone and transpor of conlaminants with sudace water Ih elthat & dissolved slate of adhating to
aroded soll,

Flald screaning durlng sample collection activitles was perlormed using o Ludium Model 138 alpha melor
and an Ebertling ESP-1 bela/gomma meler, Background radiallon measurements token at TA«48 using this
Instrumaniation range from 200 fo 500 cpim belw/gemma tadlation depending on the locatlah and
subsirale rock type. Field scraening measuramenls grealst than 500 opm bele/gamina radiation are
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Specific Results, Conclusions, and Recommendarions Chapter 5

gaenerally consldered to be above background lavals. No bata/gamma radlation measurements above
background lavels wara oblained during fleld scraening at this slle, and no alpha radiation was detecied.

53,41 Environmontal and Engineering Surveys

An H&S radlatlon survay was periormed belora lield activities began In 1983, as described In the RF!
report { LANL 1686, 50205), Mo radloactivity was delsclad above background levels; theralore, no
addilional radintion survays were performad,

On Fabruaty 4, 1887, an anginearing survey was parormed to stake sample locations, Based on tha SAP
(LANL 1687, 55328), two hand-auper holes ware located In sedimant accumulation areas wilhin the
dralnaga channal balow the outiall,

8.3,4,2 Dovlations from the Sampling and Analysis Plan

Samplas wara collacled In aceordance wilh the SAP (LANL 1967, 55326). Two addliional hand-auger
holas (Localion |D Nos, 35-2168 and 36-2170) wara drillad 1o coliact samples to verity an anomalous
rasull for gamma-amitiing radionuclidas (Pratt 1867, 56061), Focusad volidation of the hard copy data
package Indlcaled thal, for unreporiad raasons, tha analytical laboratory used an 8:g sample allquot
instoad of the usual 100-¢ aliquel, Tha laboratory had insulficient sampla ramalning 1o rapeat the analysis,
Tharelore, addiional samples wara colleciad to fulllll the objectivas of tha SAP.

6.3.4,.3 SBampling Activities

©On Mareh 11 and March 24, 1007, Inltial sampling was patformaed In accordance with the SAP (LANL

1807, B5326), Fiva soll samplas (not Including tlald duplicatas) wara collactad from two locations, Hand»
auger holes wara drillod 1o tha solliutt Interinca, One handsaugar hole (Location {0 No, 48.2166) was
drilled 10 a dapth of 2,8 {1, and three samplea ware collactad, Ona hand-auger hole (Location ID No,
48:2168) was drilled 1o a depth of 2 1, and two samples wara collecied. The sample collaction intervals are
shown in Tabla 6,:3.4-1, Bela/gamma radlalion measurements oblainad during tield scraening of the
samples ranged from 160 to 230 opm, which are wilhin background lavain,

Supplemantal sampling was peHormed on June 11, 1887, 1o resamplo Location ID No, 48:2166 becausa
anomalous rasulls for gammasemitting radlonuclides wore raporod lor the samplo collectad from the 0 1o
1+f1 Intarval (Prall 1007, 60081) (saa Bactlon 5,3.4,2 and 6,3.8 for the rationale tor rejecting anomalous
rasults), One hand-augar hole (Location [D No, 48:2188) was drilled to & depth of 2 1 adjacent o Localion
ID No, 48:2166, and lwo samplos ware collactad, A socond hand-auger ole (Location (D No, 2170) wab
drlllad 1o a dapih of 1.2 it In the outiall drainage channal downgradiont from Locatlon 1D No, 48:2168, and
two samplos wata colleclad, The second hand-augser hole was Included to bound axient i the reanalysis
Indicated that slavalad lavels of radionuclites are prosant in the drainage channal, Baln/gamma
measuramanio oblainad duting lleld screaning of 1he samplaes ranged {rom 160 to 270 epim, which are
within background lavels,

Tablg 8,:3.4+1 summarizes all sampling lor PRB No, 48:007(c); Flpura 6,3.4+1 shows the sample locallons,
8.3,8 Evaluation of Inotganic Chemicals

Inorganio chatmicals wara not analyzad for duting this RF1 sampling ovent, The resutia of Inorganic
¢hamioal analysns for PRB No, 48:007(¢) ata jprasanted In the RFI raport (LANI, 1805, 5028B),
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Chapter 5 Spectfic Results, Conclustons, and Recommendutions
TABLE §3.4-1
SUMMARY OF SAMPLES TAKEN AT PRS No, 48:007(c)*
Parl 1
Locallon Sample Vocs BVOCs PCBs XRE
PRS D ] Dapth Medis | FlxedLeb | Flxed Lab | Flead Lab | Moblie Lab
48:007(c) | 48.2045 | AAABS21 0-0.5 Ball NR NA NA 16142
48.007(c)| 48-2048 | AAA352D 0-0.5 Soll R NR NR 16142
48.007{c) | 48-2048 | AAAB523 0.6~1,5 Soll 16136 16138 16138 16142
48.007{c)| 48.2048 | AAABSA] 0.5«1.5 Ball NA 16136 16130 NA
48-007(c)| 48.2040 | AAA3524 1,5=2 Soll NR NA NR 16142
48-007{c) | 48.2185 | 0448.87.0087 | O=1 Soll NR NR NH NR
48:007(c) | 4B8.2105 | D448.97.00688 | 1~2 Soll NA NA NA WA
48.007(c) | 482185 | 0448:-97.0088 | 1=~2 (dup)* | Soll NR NH NR NR
40.QQ7(c) | 48.2185 | 0448.87.0070 | 2~2.8 Soll NR NR NR NA
48:007(c) | 48.2168 | 0448.D7.0078 | 01 Soll NA NR NA NAR
48.007(c) | 482166 | 0448.497-0078| 1~2 Soll NR NR NR NR
A8:007(c) ! 48.2180 | 0448.87.0105| 0=t Soll NR NR NR NR
48.007(c) | 4B.2169 | 0448.07.0108| O~ soll NR NR NR NR
48.0Q07(c) | 4B8.2189 | 0448.97.0107| 1=-2 Soll NR NH NA NR
48:007(c) | 48.2170 | 0448.97.0108| 0-0.,5 Soll NR NR NR NR
48-007(c) | 482170 | 0448.87.0109| 0.5~1.2 Sell NA NR NR NA
Part 2
Logation Samplo Qamma Spec
#AS e in Depth Madin Fixed Lab | Ame241 | lsosPu | IsoeTh | IsoU
48-007(c) | 482045 | AAADBZ2Y 0=0.5 Soll NA 16146 | 15148 15145 | 15148
48.007(c) | 4B8.2048 | AAA3H22 0-0.5 Solf NR 16148 | 15148 | 151468 | 15148
48.007(c) | 482048 | AAA3523 0.5~1.8 Soll NR 16148 | 16148 | 16146 | 16148
48-007(c) | 48.2048 | AAA3533 0.5-1.5 Soll NA NR NR NAR NA
48.007(c) | 48.2046 | AAA3524 1.5-2 Soll NR 15148 | 15146 | 15148 | 15146
48-007(c) | 48.2165 | 0448-57-0087 | O« Soll 2865 NR NR NH NA
48.007(c) | 48.2185 | 0448.87-0088 | 1~2 Sall 26865 NR NF NR NR
48.007(c) | 48.2185 | 0448.-87.0080 | 1~2 (dup)®| Soll 2858 NR NR NR NR
48.007(c) | 4821685 | 0448-87-0070 | 2~2.8 Soll 2955 NR NA NA NR
48.007(c) | 48.2108 | 0448-97.0078 ] O-1 Solt 20955 NR NR NA NR
48.007{c) | 48-2186 | 0448.97.0079| 1=-2 Sell 2055 NA NR NA NR
48-007{c) | 48.21688 | 0448.87.0105] O~ Sell 32201 NR NR NR NR
48.007(c) | 48-2180 | 0448.07.0108| 0~1 Soll 3220R NR NR NR NR
48.007{c) | 4821689 | 0448-97.0107 | 1-2 Soll 3220R NR NR NR NR
AB-O07(c)| 482170 | 0448.97.0108| 0~0.5 Solt 3220R NR NR NH NR
48.007(c) | 48.2170 | 0448.87-0109| 0.5-1,2 Soll 32201 MR NR NR NA

a The numbars In tho annfytical suito columng tra analytical requea! numbats,

b. Flold duplieato
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Chapter 5 Speelfic Results, Conelustons, and Recommendutions

5.4.8 Evaluation of Radlonuslides

Background comparisons were performed for radlonuclides for which UTL values are available, as
discussed In Section 3.2 in Chapter 3 of this addendum. Four soll samples collected from two localions,
Including one field dupficate, were analyzed by alpha speciromalry al a lixed-slle laboratoty lor an unalyle
sulte that Included #!Am, PPy, ¥V2py, Zerh, RoTH 3RTH M 335 and #8), Elaven soll samplos lrom four
locations, including threa feld duplicates, ware analyzed by gamme spoctroscopy al a Hixed-site labotalory
tor an analyte suita that includad gamma-amitting lisslon and aclivation products as well as naturally
ocourring radionuclides.

The highest delacted valle lor anch analyle was used lor the background comparison, The sadimant UTL
valuas wera usod for background comparison of naturally ocourring radlonuclides (2¥Th, ™ Th, ¥ Th, B4,
2, and *U) In soll (Rl al al, 1997, 56186, The surlace UTL values lor lalloul radionudlides (F*'Am, 'Cs,
Mapy, and ™ 149py) ware used for soll samples collected in the 0 lo 0.5+ Interval, Falloul radinnuclide
concantralions in deepet sample Intervals wora not compared wilh the suface UTL values because fallout
activity s limiled lo surlace solls. Howaver, any fallout radionualide dolgoted al depths below 0.6 1t is
considared to ba present above backgtound lavel, (n Table §,3.841, the valuas In the oullined boxas
indlcale radionuciides thal were detacted in soll at ¢oncantrations greatar than ot aqual lo thelt tespaclive
UTL values, or, In the case of fallout radlonuclides, these thal wete delaclod bolow 0.5 It Table 5.3.0+1
also Includes delected radlonuclides lor which there ara no UTL values lot compatison, The radionualides
tha! exceead background levels al anch localion ata shown in Figure 6,3.81,

The Isolopic plulonium results for ong sample lrom Locallon ID No, 48:2048 have baen qualiffed us
astimated and potentially blused low (J- llag) because ol poor trater recovery (less than 30% ravovery but
greater than 10%), A low lracer recovery Indicales (hai problems may have occurrad duting the analyfival
procedure, Thess daln are usable lor he screening asseosment becuusa (ha sample concenlrations
have bean correcled (or the chemical yield of the lracet (solope, as tequited by the alpha spacirotmatry
analytical procedura, Both *Pu and *°Py wara datectad in this sample at concenltalions comparabla to
tha othar three samplaes analyzed al (his aite, as shown In Table 5.2.6-1,

The gammua spectroscopy results weto rejeclad lor one sample collecled al Localion 1D No, 48:2166,
Sample |D No, 0448.57.0078, Bocause of sample losa durlng handling and prepatalian, the anaiylical
lnboratory analyzed an Insulliclent aliquot slze to oblaln a reliable moeasutament, The sampla tesulls lor
naturally acourring radionuclides ware atomalous and blased vary high, Supplemenlal sarnples wore
collactad to replace the rejecled sampie dala (soe Seclion 5.3.4.2 and Section 6.3.4.3).

Daleocted radlonuclides with ong or rmore measutrad soil concanlralions equal lo ot exceeding UTL values,
or prasani above background levels, are summarized In the loliowing lial,

. The lalloul radlonuclide *'Am was dalocled abova its UTL value of 0.013 pCl/g In one sample,
collacted from the 0 o 0.5+t Intetval, sl & concentration of 0.0458 pCl/g.

. The {allou! radionuclide Y'Cs was dolected In lour samples colleciad trom three localions at a
maximum congantralion of 0,315 pCl/g, The samples wara colleclod al the {ollowing daplh
Intarvals: O to 4 1, 05101.2 1, and 1 lo 211,

. The lallout radionuclide *¥Pu was delecied abave its UTL value ol 0,023 pCl/g In two spamplas,
collected from the 0 lo 0.5} Intarvals, al o maximum concantralion of 0.054 pClfg. Plutonium-238
was also delected In lwo samples colieclad (tom Intarvals ol 050 1.6 and 150 2t ala
maximum congantration of 0,172 pClig.
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Specifle Results, Conelusions, and Recommendations Chapier 5
RADIONUCLIDES WITH CONCENTRATIONS AT OR
ABOVE BACKGROUND SCREENING VALUES FOR PRB No, 48-007(c)

Part 4

Locatlon Bample Dspih Amds Codd Ca A Canl? Euwib2

0 1o {1 Modla | (pClp) (pClig) {pClp) {pCVp) {pClg)

Boll BAL N/A NIA NIA 22 1.1 1.8 8,9 2.0
Sudnoo UTL [ N/A N/A NIA 0,013 NIA N/A 1.086 NiA
Badimani UTL | NIA N/A N/A NIA N.A, N.A, NIA N.A,
Qbid UTL N/A NIA N/A NIA N.A, NA, NIA N.A,
Al:2048 AAAZBRY 0=0.6 Boll 0.047 U ] NA NA NA NA
AL2040 AAAIGRR 0=0.8 Sell 0.0458 { NA NA NA NA
482040 AAARNRY 0.8=1.8 Boll 0082 U NA NA NA INA
48,2048 AAALDRA 1ibm2 Bell 0.024 U INA NA NA WA
48:2106 0448870007 | Omq Sell Q082 U | 0,077 0.086 0,316 0,010 U
412108 0448:07,D0BY | w2 8oll QA7 U (0018 U | »0,006 U | 0.082 0,083 U
4821080 044 0:07:0000 | 1=2 (dup)® | Boll L0006 U | 007U | 00286 U 00BT U |0032 U
482108 0441:07:0070 | 2=2.0 Boil 0077 U (20006 U | 50080 U | o018 U | 00082
40,2160 DAADT007D | 12 Qb 0182 U | 0000 U 0020 U 001B Y | 00063 U
AU210D 0440:57:0108 | D 8ol 0.048 U | +£,008 U 00 U 0017 U | 0023 U
par 2

Lotallen Sample Depih Bus228 PuR3B.240 Ru»100 U208

B b (1) iodia {pCl) (pelig) {pClia) {(pCp)

Boll BAL NIA N/A NIA 27 24 13 10
Butaso UTL | N/A NIA NIA 0.02a 0.064 NIA NIA
Bodimant UTL | N/A NIA WA W/A NIA N A, 0,16
Qoia UTL NIA N/A NIA NIA N/A N.A, 0.007
AB2045 AAABE2A Def,8 Soll 0.044 0,041 NA 0.148
ABR040 AAABLRD D=0, 0 Boli 0.0064 0,040 NA 0.040 U
AD2040 AAABEZY 0.5w1.8 Boll 0.172 l 0.104 NA 0036 U
48:2040 AAA3L24 1,02 Boll 0.004 J. [ 0.03b6 J NA 0,048 U
Ath2188 0441070007 | D=1 Boll NA NA 00 U 0.120
432108 0448:07.0000 | 1=2 Soll NA NA 0174 U 0,087
432108 0448:07:0000 | 1»2 (dup)® | Boil NA NA 0,018 U 0.060
482186 0448.07:0070 | 2=2.0 8ol NA NA 0,368 0.077
4821008 0448:07:0070 | 1=2 Qbla NA NA 0,270 U l 0118 t
48.2100 0448:07:0100 | O=1 Sell NA NA 20U | oo4 U
a Gualibets usod h labie ato delined in Beelion 3,12,
b, Fiold duplicale
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Chapter 5 Specific Results, Conelusions, and Recommendations
TABLE 5.3.6:1 {continued)
RADIONUCLIDES WITH CONCENTRATIONS AT OR
ABOVE BACKGROUND SCREENING VALUES FOR PRS No. 48-007{c)"
Part 1
Location Sample Depth Am-241 Co-60 L8134 137 Eus152
1o 1 {ft) Media | (pClig) {pClg) | (pClUg) | (pClg) | (nClg)
Soll SAL N/A N/A N/A 22 1.1 1.8 5.1 2.0
Suraco UTL | N/A NA N/A 0.013 N/A N/IA 1.85 N/A
Sadiment UTL | N/A N/A N/A N/A N.A, N.A, N/A N.A.
Qbta uTL N/A N/A N/A N/A N.A, MN.A, N/A N.A,
48.2189 0448-87.0108 | O=1 (dup)® | Soll Q070 LU | 0019 U | 0012 U | 0.117 | 0,183
48-2189 0448.97-0107 | 1=2 Sall 0201 U |.0012U | .0007 U | 0012 U | 0128 U
482170 0448-87-0108 | 0=0.5 Sail 0,160 U | 0018 U | -0.010 U | 0.477 0,044 U
48-2170 0448-87-0109 | 0.5-1,2 | Soll 0.04g U | -0.085 U | -0.030 U |[0.144 ] 0,120 U
part 2
Location Sample Depth Pus238 PUs239,240 Ru.108 U.238
{0 0 {1y Medin {pClg) {pClg) {pClp) {pCVu)
Soll SAL N/A N/A N/A 27 24 13 10
Surlaco UTL | N/A NIA N/A 0,023 0,064 N/A N/A
Sodiment UTL | N/A N/A N/A N/A N/A N.A, 0.18
QblaUTL N/A NIA N/A N/A N/A N.A, 0.087
48-2169 0448-87.0108 | 0~1 (dup)*| Soll NA NA 0,481 0,183
48.2189 0448.87.0107 | 1-2 Sall NA NA 0.004 U 0.087
482170 0448.97.0108 | 0~0.5 Sell NA NA -0.067 U 0.051
482170 0448.97.0109 | 0.5~1,2 | Soll NA NA 0,367 U 0,133
8 Qualifars used in lnblo aro dofined In Seclion 3,1.2,
b, Flald dupliente
N The falloul radionuciide ***°Py was delected In two samples collactad from Intarvals of 0.5 {0 1.5
ftand 1.5 lo 2 I at a maximum conceniralion ol 0,184 pClig,
. Thae radlonuclide **U was delacled above lis Qbi3 UTL value of 0,087 pCifg In one sample al &

concenlration of 0,119 pClig. Uranlum-235 was also delecled above Ils sedimant UTL value of
0.18 pCl/g In one sample at a concentralion of 0,183 pCl/g.

The tollowing radionuclides wera delacted in ona or more samplas, but UTL values ate nol avallable,

. The radlonuclide “Co was detected In one sample at a concantrailon ol 0,077 pCliy,
. The radionuclide '*Cs was detacied Ih vha sample al a conoanlralion of 0.0u5 pClg.
. The radionuclide "*2 Eu was detacted Ih two samples collacted from wo locations at a maximum

concentralion ol 0,183 pCl/g.

. The radionuclide '*Ru was detacled In iwo samplos collaclad Irom two locations at o maximum
conoentralion of 0.481 pCl/g.
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53,7 Evaluation of Qrganlc Chemicals

Organlc chamicals were not analyzed for during this RF| sarnpling avent. The rasuills ol orgnnic chemical
analyses for PRS No, 48.007(c) are presenied In the RF! report (LANL 1886, 50295),

53.0 HRlsk<Based Screenlng Assessment

A total of nine radionuclides (live with one or more measurad coneanirations above background values)
wete carrlad forward lrom the background comparison, All COPCs carried lotward {rom the background
comparison In Section 5,3,6 have soll SAL valuos for comparison, All delocted radionuclides were
measured ai contenlrallons below Lhelr raspactive SAL valuas, Tha MCE caleulallon for #'Am, '¥Cs, ¥Cs,
WG, MEY, PPy, PPy, 198y, and U yielded a resull of 0.3, wall balow tha thrashold of 1,0 al which
addilive ellacts may be a concern, The normallzed values lor the MCE are shown |n Tablo 5,3.8:1,

TABLE £,3.8-1
MULTIPLE CHEMICAL EVALUATION FOR SOIL SAMPLES AT PRS No. 48-007(c)

Careinogenic EHects of Radlonuolides (pClg)

Locatlon Sample Dapth Maximum Soll Norminllted

Chemical 10 [y {ty sample Value SAL Value
Amoricium.241 48.2045 AAA362Y 0-0.6 0.04508 22 0.002
Coslum-134 48.2185 0448.97.0007 01 0,004 1.9 0.060
Caslum«137 48.2185 0448.97.0067 0-1 0.316 5.1 0.082
Cobal(.60 48.2185 0448.87.0067 0-1 0.077 1.1 0.070
Europlum.152 48.2169 | 0448.97.0106 | O=1 0.183 2.0 0,070
Plutonium.238 482048 | AAA3523 0.5-1.5 0172 27 0.006
Plutonlum.239,240 48.2048 AAA3523 0.6-1.6 0.164 T 24 0.007
Futhenium-106 482169 0448.97.0100 0=1 0,461 13 0.037
Uranium-235 48.2169 0448.07.0106 01 \ 0,163 10 0.016

Tolal* 0.3

*Total may not aqual aum of nommalized valugn due lo tounding.

No radionuclide COPCs ware Identified as a resull of the human haalth risk-based screening assassman,

5.3,9 Human Health Risk Assessment

No human health risk assessment was perlormad for PRS No, 48-007(c). No radlonuclide COPCs were
Identilied during the human health risk-based scraening assessment,

5.3.10 Prellminary Ecologicnl Assessment
In coaperalion with tha NMED and EPA Reglon 6, the Laboratory ER Projecl is davaloping an approach

lor acological risk assessment, Furthar ecological risk assessmant at this site will be deferred untll tha slie
can be assessed as par of the acological exposure unit methodology currantly belng developad,
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B.3.11 Coneclusiony and Resommandntions

The objectiva of 1he Phasa | RFF] al PRS No. 48-007(c) was lo detemine the prasence or absence of
contamination nasoclalad with tha outiall, Ad dasctibed In the NOR rasponse (LANL 1086, 54448),
ndelltional gamma speclroscopy data ware required to evaluale the prasence or absaence of radionuclides
at yovoral PRBs ul TA48, Including PRS No, 48:007(c).

Allhough tho wotk plan slales thal the sourca of Ihis outiall Is noncontact cooling water {rom vacuum
pumps, fuhar archlval rasearch Indicated 1hal olier sourcen conlribute to this outiall (oo Section 5.3.1),
Navarthalase, (he charactorlzation activitlos conductad tor this PRS ara sutficient 1o idanlity any potantial
probloms associnlad with disghargas 16 1he outtall becausa samplas woeroe analyzed for a completo sulle of
chamlcals and radienuclidas,

The sampling design lor characietizing pelenilal radlonuclide contamination at 1his PRS was based on
prolessionnl judgmaent, To maximiza the likelihood of observing rasidual contamination assoclated with
historieal ralensas {rom tha outiall by collecting only a {ew samplas, sampla locations wara blased o arens
of slgnlilcant sedimant assumulation, Bacause conlaminanis nssoclaled with hisiorical roleasas may have
baan carrlad |h watar or sedimanta from tho outiall location and depoalitad lowar In tha dralnage channal,
samplop wora colleclod at dapth as well as on the suraco 1o datermine wheihor historical comtamination
may have been covatad by later sadimaentary doposiis,

A total of 14 soll samploes {Including thraa tleld duplicalag) and 1 tull sampla were colleciad from six
locailons at dapths ranging from surlaca fo 2 i and submitiad for radiologleal analyses, As daeseribed In
Saction 5,3.4, flve samplos wete colleciad at two locations In addition to tha samples proposed In the
SAP (LANL 1887, 656328), Higher concenirations ware ganerally obsarved In surlace or near-suriace
samplas: at Location 1D No, 48:2170 (the farthes! down the drainage) lower concaniralions than those
higher up In the dralnage wets ganarally obsarved. Thaesa patiems suppor o conclusion that the axtent
of coninmination has baen adequaloly deflned al PRS No, 48:007(c),

No radionuclide CORCa ware Idantitisd during the human heallh risk-based screening assassment.
Radlonuclide contamination at this nlte Is not likaly to result in unacceptable dose rates now or In the
{ulura, Addltional sampling or further assasamant activitias for evalualing contamination at this PRS s not
proposad, PRS No, 48:007(¢) Is proposad for NFA basad on NFA Crilarion 5 (LANL 1886, 54843), A
Class lil parmit medilicallon will be requesled to ramova this site from the HSWA Module of ihe
Laboralory's RCRA operaling parmit,

8.4 PRS No, 48-007(f)

PRS No, 48:007(!) Is an outlall that was submitted to the EPA {n Novambar 1887 for inclusion undar the
NPDES parmil, The work plan states thal whan the oulfall was submitied for the permit It discharged up 1o
100 gal, par day of nonconiact cooling watar Irom x-ray aquipment housed In bullding TA-48:46 (LANL
1880, 7511); It has NPDES Parmit No, EPA 137 044,

No radionuclida COPCs wara Identified during the human health risk-based scraening assessment, PRS
No. 48:007(!) Is recommaended for NFA based on NFA Crligrion 5 (LANL 1886, 54843),

6.4.1 Hiotory

PRS No, 48-007() Is discussad i detall in Section 3.5 of tha work plan (LANL 1882, 7666) and In Section
7,28 of the June 1884 addendum to the work plan (Pratt 1884, 43475), Results of the Phasa |
Invastigallon are prasenied in the RFI report (LANL 1885, 50285),
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Information that became avallable aller the work plan was written includes (he wastewaler siream
characterization for TA-48, which was conducled in 1983 by Santa Fe Engineering (Sanla Fe Engineating
1994, 56204), This sludy was conduclaed {o idenlify bullding drain plpes and characlarize the wastewalar
llows and sourcas that existed In 1983, Draln pipes were verilled by dye tracing. Slte visits were pardormed
{o verlly drain schematics and Idantity potential outtall pipes that exlt the buildings. PRS No. 48-007(f) Is
Identilied as oullall 48.46-0PN-2, The report (Sanla Fe Englneering 1804, 66204) states thal al the time
of the waslewaler stream characterization this outfall discharged o daylight and that two sink drains llow to
this outtall. The report also states that the outfall Is no longar baing used end thare Is no actlve llow to this
oullall, During the dye lest, the dye raached the expecled destination,

The poteniial conlaminants evaluated during the activities dasarlbad In this addandum Included alpha-
and gamma-amitting radlonucildes,

5.4.2 Doscription

The point ol discharge lor the oullall thal comprises thls PRS |s on the mesa odge, The dralhage channal
orlginating from the tlischarge polnt |s on & sloep sactlon ol (he slopa Inlo Morandad Canyon, Tho
canyon slope |s north facing and heavlly vegolaled; the vegelatlon appears normal and healthy,

54,3 Previous Investigatlons

Phase | of the RFI| slte characlerlzallon al PRS No, 48-007(f) was perarmad Ih July 18938, Thae resulls wore
presented in the AF| report (LANL 1995, 50295), which was submilted to EPA in Septembar 1885, PRS
No. 48-007(f) was recommandaed lor NFA (lor the HCRA compaonent) In the RF| report, [n Januaty 1807 a
SAP (LANL 1907, 55326) was prepated and submillad to DOE; a copy was sant 1o NMED (ot
informalional purposes, The SAP describes sampling acllivilies proposed to satlsly the requiraments of o
regulator NOD for the RFI repor (LANL 1996, 54448} and an NMED reques! lot addilional Inlotmatioh
aboul the AFI report (LANL 1896, 55084), In March 1897 sampling nolivilios wera petottned |h
accordance with tha SAP,

54,4 Flold Investigation

The oblective ol the Investigation was lo dalermine the prasance ot absance ol rudionuclidos above
background levels In soils and sediments wilthin |he dralhage channal below the outlall and o [ulllif tho
Phase | RFi data objoclives as daseribad in tha SAP (LANL 1947, 65320),

The genaral conceptual model of contaminant {tanspor al TA«48 Is doseribed In Seclion 4,3 of tha wWork
plan (LANL 1992, 7668). Oullall discharge provides a machanisin for infilttation of conlaminants into the
vadose zone and transpor of conlaminants with suraca walar ln althaer a dissolvad stale ot adhating lo
oroted soll,

Fleld sereaning during sample collaclion activillas was patioriad using o Ludium Model 130 alpha telet
and an Eberline ESP-1 bela/gammea matet, Background tadlallon maasurements laken al TA«48 usihg this
instrumentalion range from 200 {o 500 epm bela/gamma radiation depanding on the location and
sUbslrale rogk typa, Fleld seroening moasutamants ¢realet (han 600 epm bolt/gamina tacliallon aro
generally consliderad lo ba above baokground levais, No beta/gamma radialion measutemenls abovae
beackground levels wate ablalhed during lleld sareaning al lhis slle, and ho alpha radinilon was delecled,
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5.4.41 Enviroanmental and Enginearing Surveys

An H&S radlatlon survey was paerformad bafora field activities began In 1883, as daescribed in the RFI
reponrt (LANL 1085, 50206), No radioactlvity was delected above background levals; tharefore, no
additlonal radlation survays ware pararmad,

On Fabruary 4, 1997, ah enplnaerihg survey was parformed to oiake sampla locations, Based on the SAP
(LANL 1997, 66328}, two hand-augar holos wora localad in sadiment accumulation areas within the
dralnage channol below tha outtall,

§.4.4,2 Daoviations from the Sampling nnd Analysis Plan
Thore ware ho daviations; samplos wato collacted in nccordnnca with tho SAR (LANL 1887, B6326),
8.4.4,3 Sampilng Actlvities

gampling was padormaed ol March 11 and March 24, 1087, FFivo soll samples wara collecled from two

" locatlons {Locatlon 1D Nos, 48:2163 and 48:2164), Hand-auger holas ware drillad to tha saliiull Interface,
Ono hand-augor holo was drlled lo n dapth of 2 1, and Iwo sumplas ware collociad; anothar hand-augor
lole wan drillad 10 a dupth of 2.8 1t, and three samplas wara collectad, Tho sampla collaction intervaie are
shown I Tablo 6.4.4:1, Bala/gamma radlation maasuroments oblnined during tleld scraoning of the
samples ranged from 180 to 200 cpih, which ara wiihin background lovals,

Tuble 5.4,4+1 summntizas all sampling lor PR8 No, 48:007(1); Figura 5.4.4+1 shows the sample locations,
8.4.8 Evaluation of Inorganle Cheimloals

Inorganie chamicals wote not analyzad for duting this RFI sampling avant, The rosults of Inorganic
chemical analysas tor PRS No, 48:007(1) are prasentad in the RFI repont (LANL 1885, B0286).

5.4.6 Evaluation of Radlonuctides

Baskyround comparisons wara parermed for radionuclides for which UTL values aro avallablo, as
dincussad [ Sectlon 8.2 [n Chaploer 3 of this addandum, Fout soll aamplen collactad {rom two locailons,
(heluding ona lleld duplicala, ware analyzed by alpha spuctromalty at a fixed-sile [aboratoty for an analyle
sulle that includad M'Am, i8]y, B0M0pY 88Th, BT ey B PN, and P, Fiva soll samples from two
loctllons wara analyzad by gamma apactroscopy al b Hixodsito laboratory for an analyte suite thut included
pammasamilling li8slon and acllvatlon produols, as woll as nalurally ocoutting radlonuclidas,

Tha highas! dotecled value lor sach analyle was used for Ihe background comparison, The aedimoent UTL
values wata Usad (ot background compatison of naturally eccurrinp radionucliden (R*Th, ™ Th, P4 Th, Py,
28U, and MU) In soll ([yil el al, 1807, 56180). The suitace UTL values for {allout radionuclidas (*'Am, '*'Cs,
By, and PHORY) wara used fot soll samplos collaslad in tha 0 1o 0,5+ Intervale. Falloul radionuclide
concentralions In doopat sample intervala ware not compared with the surace UTL values becauso fallout
aelivily Is limiled 1o suraca solls. [Howavat, any fallout radionuclide dotaciod at dopths bolow 0.5 (! Is
consldarad to be present sbova background laveal, It Table 8,4.6:1, the valuos In tho outlined Loxas
Indieale radionuciiden that wara dalocled in soll ot concanlralions greater than or aqual to thalr respactive
UTL values, o, In {he cosa of tallou! radionuclides, \hose thal wara dolectad below 0.5 It, Table 5.4.6+1
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also Includes radionuclides lor which there are no UTL values {or compatison. The radionuclides that
oxcued background lavals at each locatlon are shown In Figura 5.4.6-1,

TABLE 54.4-1
SUMMARY OF SAMPLES TAKEN AT PRS No, 48-007(f)*
Part 4
YOCs | 8YOCs | PCBs XRF | Inocrganic
Locatlon Sample Flxod Flxed Flxed Moblle Flxed
PAS 0 10 Dopth Hedin Lab Lab Lab Lab Lab
48.007(1) | 48.2047 | AAA3S25 0-0.5 Soll NA WA NR 16142 NR
48.007(1) | 48.2047 | AAA3S34 0-0.5 {dup)®* | Soll NR NA NR 16142 NR
48.007{l) | 48.2048 | AAA3520 0-0.5 (dup)* | Soll NR NA NR 16142 | 15140
48.007(l) | 48.2048 | AAA3535 0-0,5 {dup)* | Soll NR NA NR NR NR
48-007{l) | 48-2048 | AAA3538 0-0.5 (dup)® | Soll MR NA NA NA 16140
48.007(1) | 48.204B | AAA3S27 0.5-1.5 Sall 16138 | 15136 | 15136 | 15142 16140
48.007(!) | 48.2048 | AAA3537 0.5-1,5 (dup)*| Soll NR 15136 | 15138 NA NR
48-007({) | 48.2163 | 0448.07.0064 | 0-1 Soll NR NR NR NA NA
48.007(f) | 48.2103 | 0448-87.0085 | 1-2 Qbta NA NR NR NA NR
48.007(!) | 48-21684 | 0448:07.0075 | O={ Soll NA NR NA NRA NA
48.007(1) | 48.2164 | 0448-97.00768 | 1-2 Soll NR NR NA NR NR
48.007() | 48.21684 | 0448-G7.0074 | 2-2,8 Qbi3 NR NR NR NR NR
Part 2
Location Sampie Gamma Spac
PRS D 10 Dapth Med|a Fixed Lab | Am241 | Iso-Pu | IsoTh | Iso.l)
48-007(1) | 48.2047 | AAA3525 0-0.5 Soll NR 16148 | 15148 | 16148 | 15140
48.007(f) | 482047 | AAA35S34 0-0.5 (dup)®* | Soll NR NA NR NR NR
4B.007(l) | 48.2048 | AAAD526 0-0,5 (dup)* | Sall NR 15140 | 15148 | 15148 | 15148
48.007(1) | 48-204B | AAA3535 0-0.5 (dup)* | Sail NR 16146 | 15148 | 15146 | 15148
48.007(1) | 48.2048 | AAAIS3E 0-0.5 (dup)* | Soll NR NR NR NR NR
48-007(l) | 48.2048 | AAA3E27 0.5-1,56 Soll NR 16148 | 15146 | 15146 | 15146
48.007{) | 48.2048 | AAA35E3? 0.5~1.5 (dup)*| Soll NH NR NA NA NR
48.007(1) | 48.2163 | 04468.97.0064 | D=1 Soil 2955 NR NR NR NR
48-007(l) | 48.2183 | 0448-97.0085 | 1-2 Qbl3 2955 NR NA NA NH
48.007(l) | 48-2164 | 0448.87.0075 | O-1 Soll 2077 NR NAR NAR NR
48-007(1) | 48.2184 | 0448.07-0070 | 1-2 Soll 2977 NR MR NA NA
48.007(1) | 48.2164 | 0448.067-0074 | 2-2.8 (o),1k] 2077 NR NR NR NR
& Tha numbers I the inalyticnd sulle calumne e analytical requasl numbots.
b. Fluld duplicale
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TARLE 54,61

RADIONUCLIDES WiTH CONCENTRATIONS AT OR
ABOVE BACKGROUND SCREENING VALUES FOR PRS No. 48.007(t)*

Locatlon Sample Depth Cofldy | Eusib2 Pus2a8 | PU2ap,2401 Us2d6
o o {t) Medin | (pCUg) | (pCly) | (bClg) | f(pClg) | (ptlg)

Soll SAL N/A NIA N/A 6.1 2.0 27 24 10
Fallout UTL NIA NIA NiA 1.5 N/A 0.023 0.054 N/A
Sodimant UTL | N/A N/A N/A NIA N.A, NIA NIA 0.8
Qb3 UTL N/A N/A NIA N/A N.A, NIA KIA &.007
48.2047 AAA3525 0-0.56 Soll NA NA 0001 U] G003 U | Qod2 U
48.2048 AAA3SZE 0-0.5 Soll NA NA oo U 0003 U | GoR7 U
48:2048 AAATZE3S 0-0.5 {dipl* | Soll NA NA 0,014 0.01 0024 U
48.2048 AAA35Z7 0.5~1,5 Soll MA NA_ flaot }| ooos ] o023 U
d8.2163 044897:0084 | O=1 Soll lo.o«? [ 0.050 U NA NA 0,100
482103 0448.87.0005 | {=2 obis (oo U Do U NA NA | 0,081 |
48.2184 N448.87:0075 | O=1 Soll o087 U | 00i2 U NA NA 0,103
48.2164 0448-87.0070 | {=2 Boll 0081 U | 0,085 NA NA p.oig U
. Quaiifiurs usod in inble nte defned in Snction 3,1.8,
b. Flald dupticalo

No data quality concerns wera noted In the validation process for the PRS No. 48.007() tadlonuslide dala
sel,

Detectad radlonuclides with ono or more measurad soll concanirations ecqual lo or excaeading UTL valuaes,
or presan| above background levels, are summarized In (he followlng lis!,

. The lalloul radlonuclide *'Cs was datected In lwo samplas collecled Irom two locallons al a
maximum concentration of 0,070 pClfg, The samples were collactad {rom sol and tul! at depth
Intervals of 0 to 1:lt and 2. lo 2.8:1, raspactivaly.

. The fallout radionuclide **Pu was detected In ono samplo at & concantration of 0.01 pCifg, The
sample was collected from the 0.5- to 1.5.11 Inlerval,

’ The fullout radionuclide *°Py was detacted in one sample at a concaentration of 0,000 pCIfY.
The sample was collected rom the 0.5+ 10 1.5-Ht inlerval,

. Tha radionuclide **J was delaecied above the Qbla UTL value ol 0,087 pCl/g In one sample al a
concentration of 0.081 pCllg,

The tollowing radionuclide was delecled In one or more samples, but a UTL vaiue Is not avallabla,

. The radionuclide '*2Eu was delected In one soll sample al a conceniration of 0.085 pCl/g.
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5.4.7 Evaluation of Organic Chemicals

Organlc chemicals were not analyzed for during this RFI sampling evant, The resuils ol organic chemical
analysas lor PRS No, 48-007(f) are discussed In the RFI report (LANL 1895, 50285).

5.4.8 Risk-Based Screaning Assegsmant

A total of five radionuclides (four with one or more measurad concanlralions above background values)
wera carried lorward from the background comparison, All COPCes carrled forward from the background
comparlson In Saction 5.4.6 have soll SAL values lor comparison, All delacled radlonuclides ware
measured al concentrations below thelr respaciive SAL velues. The MCE calculation for ¥'Cs, "*2Eu, Py,
#aopy and #*U yielded a result of 0.1, well below the threshold of 1,0 al which addltive elfects may be a
concern, The normallzed valuas for thea MCE ara shown In Table 5,4,8+1,

TABLE 5.4.8-1
MULTIPLE CHEMICAL EVALUATION FOR SOIL SAMPLES AT PRS No. 48-007(!)

Carcinogenic Eflocts of Aadionuclides {pClg)

Loeallon Sample Dopth Magimum Soll Notmallzed

Choemical D b (Y Sumple Voluo SAL Value
Caslum.137 48.2164 0448:97.0074 2-2.8 0.070 6.1 0.014
Europlum«152 48.2164 0448.97.0070 1=-2 0.085 2.0 0.033
Plulonium.238 48.204B | AAA3527 0.5-1.5 0.01 27 0,0004
Plutenium.239,240 48,2048 AAA3527 0.5~1.5 0.008 a4 0.0004
Uranium«235 48.2103 0448:97.0084 0-1 0,081 10 0.008

Tolal* Qi

“Total ity not uqunl sum of nermallzad valuas tue to rounding.

No radlonuclide COPCs wera idenlilled as a rasult of the human hoallh risk-basod seraaning assessman,
54,9 Human Heallh Risk Assessment

No human health risk assessment was perormed lor PRS No, 48-007(l). No radlonuclide COPCs wota
Identllled during lhe human health risk-based screening assessment,

54,10 Preliminary Ecologlcnl Assessment

In cooperation with the NMED and EPA Reglon 6, the Laboratory ER Projact is daveloping an approach
lor ecological ¢isk assassment, Futthet acologlonl tsk aasassmant el this sile will be dolarrad untll the slla
ceh bo assessed as part of the acological expostte Unit mathodology currently baing daeveloped.

5.4,11 Concluslons and Recommendations

Tha objeclive ol tha Phase | AF| al PAS No, 48:007(l) was lo delarmiha lha ptesance ot absahas ol
cenlaminallon asscolaled with the oullall, As desatibsd In 1he NOD rasponse (LANL 1098, 54448),
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Specific Results, Conclusions, and Recommendations Chapter 5

additional gamma spactroscapy data ware requirad to evaluale the presence or absence of radionuclides
ni savaral PRSs al TA+48, Including PRS No. 48:007(1),

Allthough tha work plan states that the sourca of this outiall Is noncontact cooling waler from vacuum
pumps, further archival resaarch Indicated that other sources contributa to this outiall (see Saction 5.4.1),
Nevariheloss, the characlarization activitias conducied for this PRS ara sufficlent fo identity any potential
problems assoclatad with dischargas to tha outlell because sampies ware analyzed for a complela sulte of
chemicals and radlonuclides,

The sampling design for charactarizing potentlal radlonuclida contamination at this PRS was based on
profassional judgment, To maximiza the likellhood of obsarving residual contamination assoclaled with
histerlcal raleasas from tha oulfall by collacting only a few samples, sample locations wara blased to areas
of slgniticant sadimant accumulation, Bacausa contaminants associaled with historical releases may have
been carrisd In water or sadimants from the outiall location and daposited lowar In the drainage channal,
samplas wera collacted at depth as well as on the suraca (o datarmine whethsr hislorical contamination
may have baon covared by later sedimantary deposiia, Sevan soll sampiss and two {ulf samples were
collactad for radlologlca! analysis from four localions at dopths ranging from surface lo 2.8 #,

No tadionuclide COPCs wara Identified during the human health risk-basad screening assassmant,
Radlonuclide contaminalion at this site I8 not likaly lo rasult In unaceaplable dose ratas now or in the
futurs, Additlonal sampling or further assasamani actlvitias for avaluating contamination at this PRS is not
proposad, PAS No, 48-007(1) is proposad for NFA basad on NFA Critarion 5 (LANL 1888, 54843), A
Claas |l parmit modliication will be requesiad to ramova thia site rom the MSWA Modula of the
Laboralory's RCRA oparating permit,
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Appendix A

Anulytical Sultes

APPENDIX A, ANALYTICAL SUITES

Resulls of analyses can be found in FIMAD, Hard coples of suppotting Informallon will be provided upon

fequash

Chemloals that are reportad by analylical laboratories as Hondetacls have nol been Included In the tables
o this addendum, Nonethaless, nondetacted chemicals ara olten par ol the declsion-making provess,
and It Is Imporiant to note lhat analysay lor these chemlcals ware perormed, This appandix provides a lisl
ol the targat analyles In each analytical sulle for Which samples wera takan,

Radlochamical Sulte
Alphasemitiing radlonuclides

Amaeticlum:241 Thoriun:228 Urnilume234
Plutonitim.238 Thorium:230 Uranitim-286
Plutonium-239,240 Thorlum-232 Uranium-238

Gamma-emitting radlonualides
Actinium.228 Coball-67 Noplunium237 Rador219
Amuotlelum.241 Coball-80 Potaasiume40 Rutheniums106
Annihllalion rodlalion Europlum.152 Protaclinium.254 Bolohlum.76
Barium-140 loding+129 Protactinium-233 Bodium-22
Blamuth«211 Lanthanum.140 Protactinlum.234m Thallum.208
Blsmuth-212 Loag210 Radlum.223 Thorlum.227
Blsmuth.214 Load211 Radium.224 Thotlum.234
Corlum-144 Lead.212 Radhim.220 Uranium.236
Cosium-134 Lond.214 Radlum.228 Zine.86
Cesium-137 Manganoso-54
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Appendix B

Data Validation

APPENDIX B. DATA VALIDATION

This appendix contalns the sample-spacliic dala validation, Data valldation tables are presented for
potential release sites (PRSs) evaluated for this addendum, Only radiochemical dala were evaluated for
this addendum; therefore, the data validation tables include only the radiological analylical suites, Data
validation tables were not prepared lor PRS No, 48-007(f) bacausa no qualilication of the radiochemical
analytical data was required. Data quality for the entlre radlonuclide data set Is discussad In Chapler 4 ol
this addendurm,

TABLEB-1
DATA VALIDATION TABLE FOR PRS No, 48-002(a) SAMPLES
Raqueal Lacatlen Sample | Analylical Qc
10 to Sulle Parnmeter Comments
15333 48.2037 | AAA3545 | Isolople Blank | Becauso ol contamination In tho method blank
thorlum samplo, sample reaulls {or the following analylos
should be ragarded as oslimalog and biased high
{J+): ®*'Th, ™Th, and ™ Th,
15333 48.2037 | AAA3546 | Isolople Blank | Because of contaminailon in the method blank
thorium sample, snmple rosullg for tho lollowing nnalytos
should bo rg’g_lurdod 0o estimates and blasad high
(J#): B'Th, ™Th, and ™Th,
15333 48-2037 | AAA3547 | Igotopic Blank | Bocause ol contumination tn the mothod blank
thorium sample, sample resulls lor the lollowing annlyles
should ba regarded as estimales and blasod high
(J+): P*Th, ¥Th, and ™Th,
16333 48.2057 | AAA3782 | lsolopic Blank | Because of contamination in (he melhod biank
thotlum sample, samplo rosults lor the lollowing analylos
should be rogarded as estimales and blased high
(J+): ™ Th, ™ Th, and "*Th,
TABLE B-2
DATA VALIDATION TABLE FOR PRS No. 48-007(b) SAMPLES
noﬂ:oal Locatlon Samplo | Analytlcal Qc
0 10 8ulle Parainaler Commanls
15148 48.2043 | AAA3517 | Isclopic | Accuracy | Becauyo of iracoer recovary fsss than 30% (but
thotlum groater than 10%), rosulls lor the lollowing
nnalyle{s) should bo rogurded as eslimates and
blasod low (J+): *"Th, ™Th, and "*"Th,
15148 48.2044 | AAA3519 | |soloplc | Ascouracy | Because of tracor racovery loss than 30% (but
{harlum groater than 10%), resulls {or the lollowing
analylo(s) should be regarded as ostimales and
blasad low (J+): 7*Th, ™Th, and ™Th,
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Data Validation Appendix B
JABLE B-3
DATA VALIDATION TABLE FOR PRS No, 48-007(c) SAMPLES
Request | Localion Bample Analytical ac
No, D D Bulte . Parameier Commants
2877 40:2168 | 0448.97.0078 | Gamma Accuracy | All gamma gpoctroscopy results are
spociroscopy rojaciad dua 1o Insulficlent aliquot siza fo
pariorm roliable measursmont,
2877 48:2168 | 0448-97-0078 | Gamma Accuracy | Tho results for "' ehould bo rogorded as
apectroscopy unusabig (R) bocause of inlotferance
v probloms with other radiclsolopes,
15148 48:2048 | AAA3G24 isotople Accuracy | Becausa ol tracor recovety loss than 30%
piutonium {but groater than 10%), rosults for the
following analyte(s) should be regarded as
ggt’i‘t;gtea and biased low {J+); ™Pu and
e 7
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Attachment ! Statistieal Tests for Thortum Data

ATTACHMENT |, STATISTICAL TESTS FOR THORIUM DATA
{1 Introduction

This attachmant Includes graphlcal reprasentotions and sialistioal comparlsons of Taechnical Aroa (TA) «48
and Laboralory sediment background data sets lor *¥Th, 2°Th, and **Th, Qraphical and stallstical
evaluallons of the lwo duta sels wera performad o asslsi In deletmining whethet a ralease ol thorlum
lsalopes may have ocaurrad al TA.48, Polanlial relense site (PRS) daln valuos were agpregated across
TA-48 {or thesa comparisons because of the small data sals lor Individual PRSs. The Laboratory sediment
background dala se! wus usad, Following the declslon logla In Ryt et ai, (1007, 56188), nalurally oceurring
radionuciides that are not from tut samples are compared wilh the sediment background dala sef,

Figuras A-1 lhrough A-3 show three graphical methods of lilusirating a data disttibution, Thase graphs
allow & qualltative comparison o! the Laboralory sediment baokground dala sei and the TA-48 dala sol {or
each thorium lsolopa, Obsarvallons reporied as hondelaoled valles arg shown in the fguras as hall the
raporied delaction limil. Below Is & genernl desctiption of the graphics thal appear in each figuro,

. Upper lall cornar

The hislogram ol the Laboralory background dala Is prosented lor the analyle baing considaerod.
Tho horizonlal axis gives the ebservad concentralions th pCi/; the vertical axis gives the numbor
ol observations in each concantration class,

. Lower lefl cornet

Tha histogram ol the slte data Is prasenled (or the analyle baing consitoted, The axaes ate the
sama as lor (he Laboratory background data hislogram.

. Upper ripht corner

Box plols of bolh the Luboraloty backgrount cala and the alla dula ate prosented lor the ahalyle
being considered. The oulor box area of thase plols idonliflas the tagion betwean the 25th
parcantilas and the 75lh parconlilos (also knowh us Lho Inforguatiie tange); the middie line
topresents tho modian, The hash tmatks thal exlend oul from the box reprasen 1.5 times the
Inlerguarile range, which provitdes ah Inlerval outside of which dala oy be avalualed lot (halt
polential to ba outliers. The varllenl axis units are coneeniralions ol the obsetvad dala Ih pCI/g.
Open tircles teptasonl delecied values; solld tHanglos raptasenl hall the delection liml fof values
teported ns nondolecls,

. Lowat righl corhat

Density funcilohs of both the Laboratory baokground data and tho slte tala are pressnted lot the
analyte being considarad, Tha danslly lunclions are smoolhed, hotmalized “hislograms® In which
the horizontal axls Units are again conconiratlons in pCifg. The salid lina taprasanis the
Laboralory background dala sel; the dollad line ropresents the TA«48 dala sel. The verical axis Is
ossanllally equivalant (o the probubilily of obsarving any paricular concenlralion; howsvat,
becnuso these are conlinuous diatribullons, the oxaot probabllilies sre aclually tha areas undar
the curva within some Intarval of concentrations,

Distribullon shill lasls were parlormad lo dolermina whethar tho disttibutions of the Labotuloty sedlmuenl
buckground dula sol nnd the TA-4B doln ool uro staliatically dittoront, "Tho disttibution shift (st thal wota
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parformad ara somatimas known as tha *Glibor toolbox" and are referencad In Gllbert (1887, 66178). The
{osis are tho Gohan/Wiicoxon Rank Sum (Goehan) tos!, the quantile test, and tha slippags test,
Nondotaclad values ara codad as negatlve delaction [Imit values for these fes!s, Each of tha lests Is
writlan lo account for hondaleclad valuas In thelr rasulls,

The Gehan tos! is bos! sulted lor assaasing complate shilts In distribution, wharaas the Quantile iest Is
bolter sulled lor nssassing panial shifts, The slippage tesl dalarminas tha probabiiity of Ihe observad
numbar of nlta conesnirallons being greater than the maximum background concantration, given that the
pita dala originales from the sama distribution as the background gala, Among the Ihroa 1asts, mos! types
ol dilferencas betwaon disiributions cnn bo dotermined,

Obsarved signilieanca lavels (p-valugs) are raporaed tor tha tasis, The prvalus is the probability of
obsatving datn ul lenst as different from the backpround dala as Ihe actual, obsaerved slle dala If the slle
concentralion disiribution Is the Bamae as background, If a psvalue I8 lags than 0,05, then thare is reason to
suspacl that there (s a dilfarance batwaean the background and site disirbutions; otherwise, no differance
s indicated, and the bite distribution I net slatislically ditferant than the background distribution,

L2 Rosults

Figuros As1 through A:3 graphisally show the tolationshipe betwaan tha TA48 (slte) dota and the
Labotatoty sadimen! background (relarred 16 as background) dala, Although the range of Ihe slle dala Is
graatar than the range of the background dala tor avary Isolope, tha figures show lhat tha slte and
background distrbutions ara quite consislent, The box plots n Figuras A1 thiough A-3 show thal the
medlang and Inlarquatile ranges of tha sita data soets are lons than their ragpoclive background
counterpats, Tho donsily aslimales in the figures show (hal the 1anga of concenirations in tho sito datn
with the proalast probablilly ovarlap tha mes! probable range of concantrations In the background data sl
In & qualllativa analysls, the lipures show that the site diniibulions ate nol elovaled abova background,

The rasulls of the sialistieal tesls sonfirm the (indings of Iha qualiintive analypis, Tablo A«1 shows the pr
valuas for Glibad loolbox lasts that are used 1o compare the bile and background distributions, A prvalug
of 0,06 or lons Indlontas 1hat tho slig disiribulion *alled” the tesl, Thal 18, a small pvaluo shews that ihare
Is 0 stalistiealiy significant ditferancy balwaan tha slte and background characletbtioc that the las! Is
maaguring, The pevalues (or tha TA«U siio datn comparson with background are oll grealar than 0,06,

Tablo A+ shows thal none of the loals for any of the lsolopos resull in & signitican dillerence belwaen
sl ahd background diatributlions, Thaao rasulls Imply that there Is no avidonce (o supgas! that tho sile
distribution ts differant trem the background distribulion,

Bolh 1ha qualilalive graphical analysls and the quantitative slatistical annlysis suppon ihe conclusion (hat
(sotopla thorum I8 nol elevaled above backpround lavels ncross TA-48, Analyses weta not run on a PRS.
spociiic banis bacausa 1ha data gels lor sevaral PRES ara 100 small (6 ullow for anylhing more than a
tunlllalive scompatlson,

TABLE A1
RESULTB FROM THE GILBERT TOOLBOX DISTRIBUTION BHIFY TEBTS
Pwalison for the Biatlstical Toal
Isolope Qohan Quanille Blippage
Thotluin32 1,000 0,900 0.623
Thotum224 0.894 0.0806 0.840
Thotum230 1,000 1,000 0.3064
Sepltomber 1007 PR TA-48 RFI Raport Addondum
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