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EXE'::UTIVE SUMMARY 

This Rc~oul'Ce Conservation and Recovery Act (RCRA) Facility Il1'Iestigallon (RFI) rp.port descnbo5 the 

Phase I investigation conducted In 1994 at former1y d~lon;J.tod Operablo Unit (OU) 10a6. TeChnlc.11 Atea 

(TA).1S. at Los Alamos Nalion.11 Labora!ory. TA·1Sl:; bJundJJ<f by TA·56 and ·67 10 tho north. TA·14. ·16. 

~i. and -49 to the west and south. and TA·36 to the east. Much 01 TA·1S has been used from the mid· 

1940s to tho present tor o:cplosivos e:cporlments. Tesl oxplosions woro conduC1od ranging from a lew 

pounds 01 h~h e:cploslvos (HE) 10 as m.Jch as three·quMers 01 a Ion. Those explosions sometlmos 

con:aincd multi·pound q~13nlilies of nalural uranium. depletlY.l uranium. and lesser quanlilles 01 beryllium 

and other mo:als. In rr.osl eases. ,he lests wero cmTiod out aboveground. so Ihe lost malerials wore 

polontially scattered over aroas with radII up to several hundred yards. Thl) objeC1ives 0111'10 Phase I 

~ampling WOft} to dotermino tho extent. concentration. and depth prollJo ot any chemicals 01 potontial 

concern (COpe) at the inactive tiring sites. landfills. and septic systems. and from operational rel03ses. 

This document rep(:ns on field invesligatlons carried out during tho 1994 RFI at PRS 1S-004(b.c). 

PRS 1S·004( •• d). PRS 1S.004{f), 15·008(8). ,S-009{t). AOC·1S·004, PRS 1S.007(b). 

PRS 1S-008(b). PRS 150012(b). end PRS 150009(1). Prosampling activities al thoso PRSs 

inctudOd radioactivity, land. and HE surveys. At oaCh PRS. samples were COIle<:1ed trom toeallons 

ostimated to be most likely to contain elavated concenlralions Of contaminants typical 01 tho PRS. Grid 

~mpling was used at Firing Sites A·e (PRS 1S·004(b.cll. C (PRS 1S-004(a.d]). ancl E·F Aggregate (PRSs 

'S·CQ41~. 1S-008(31. 15·009101. and AOC·1S·QQ4). and al malerial disposal "rea (MDA)·Z (PRS 15· 

OC';!bD. A! tho surtace disposal artia ~It R-44 (PRS 1 5·008[bJ). tho samplo locations woro choson 

randOmly based upon vIsual Inspection. At Ihe operational reillase site. 15·01 2(b). six locations won' 

cho5cn according 10 tho RFI Work Plan (LANL 1993. 1087) and radioactivity scroonlng. Allho SlJptic 

systems (15·009[01 and U)). the soptlc tank contents (liquid) woro collocte<!. Samples woro analyzed in 

accor~tnco with EPA·approve<! procoduros lor radioactivity. volatile and somivolatlle oroanic co~unc1~. 

metals. and HE. An X·ray t~orosco".ce (XRF) analyZer was used to screen sa~les for melals (mercury. 

load. and uranium). Lnsor·lnducod Breakdown Spodrcscopy (LIBS) was usod to scan s.1mplos lor 

ooryllium. At all PASs. OJ. subset ot collected samples was sent for tixod laboralo!), analysis based upon Iho 

r05utt:; 01 liokl screening. which was a cost·eH~ivo mothod tor biasing samples. 

Samplir.g results :rom tho RFI wore ovaluatod 10 determino whether they provided enough IntormatiOn to 

rn.1kc doei$ions reoarding cleanup. no turther action. or Iho noed for ::1 Phase II investlgalion. Tho 

lollowlng tablo lists proJX)slXl ac;tlon!O lor oach PRS basI](! on tho ovaluation 01 the sampling rosults. 
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PROPOSED ACTJONS FOR TA-15 

HSWA HFA Acc.Jerat.d Further 
CI •• nup Inv •• tlflatlon 

PRS YES NO veA EC Ph ••• eMS Ration.'. 
n 

1S-004(b) X oX ContaminantS 
10und require 
further action 

1S·004(C) X X NoRCAA 
~ntamjnan1s 

found 
15-004(a) X oX No ReRA 

I contaminants 
found 

1S·004(d} X X No RCRA 

I contaminants 
10und 

15-004(1) X X Cotr..amlnams 
found f9quire 
futttle" adion 

1S-00!J(a) X oX Contamtnarns 
found require 
further action 

15·00&(8) X X Contaminants 
found reQuire 
further ~ion 

C-1S·004 X X NoRCRA 
contaminants 

1eund 
15·I)O~"~b) X X Contam/J~ants 

iound requif(~ 
further action 

1S·008{b) X X ConslCer iut!y 
with Firing Site 
A-44. probabJe 

EC 
15-012(1:)) X X Comamlnants 

found require 
1unher ac1ic.' 

15·0090) X X COntaminants 
found require 
funher action 

H<*I: HSWA. PAS i. k.\IIod.., HazIrcIouIItn(j SolId WaN ~ ,.t:)du,Ie of tnu ~. ReM PomvI 
NFA. N) IutfW 8CIIOn 

VCA • YUliKIIWy 00tf0Ct'I'IiI .1IQQn 

EC ... ~dMrIJp 

Octob.r ~O, 1et5 
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• ______________________________________________ ~E~M~'.9u_'_IV_' __ S~u~m~m.._,ry 

Based on tho anatytJcal results 'rom the Phase IlnvustlodUon. thO 'ollowl~ tecommenc:mtions ato 

Pf'Ol'O'e<:I lor the,e PRSs: 

~'p«J.ttld ClrtI3nup: 

PAS lS·C04(b) 

PRS 15·004(1) 

PRS 15·C07(b) 

PRS·\5-008(a) 

PRS 1S'008(b) 

PRS 1S·009U) 

PRS 15·01~(b) 

October 30, '815 
~,.n", 

Voluntary COtnJdN8 ActIon: 

PRS 15·009(0) 

No Fuffner Action: 

PRS·004(3) 

PRS·CO.(e) 

PR$·004(U) 

AOC·15·004 

ES ·3 1011 RFI A.po" 
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"eflranc.. 10r ()lecuIlY. Summary 

LANl. (L,,)I Alamos Nationall.aboratory). July 1993. -AFI WOIk P1an tor Operabkt Unft 1086," Los Alamos 
Nadona' Laboratory Report LA·UR·92·3968.l.os AlJlmos. New Mexico. (LANL. 1993. 1067) 
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1M rotJucllon 

1.0 INTRODUCTION 

, .1 Oentral Sit, History 

ToChn.:al Are.) (TA).tS,. p;rt 01 Field UMIt (FU) 2. It was. !ormor!)' OoSlQll3lod as ~Qtablo Unrt IOU) '086 

at l.~ ~rNl$ NatIOnal 1.n1l:lOtatOry (tt'lo l..&lbOmtory~ In!..~ Abmos. Now "'OlCCO (NM) (FiQuro 1·1). 'T'A.15 

IS boundod by 'T'A·6Q and ·67 to th., nonn. TA.''' .• 16. ·37. and .... 9 to tho wasl and soulh. and TA·3610 

Ine OilSt Most 01 TA·IS OCQJj)IOS tho tolallvel'/lI .. lt surfaco 01 ThtOl1ll'lllO Mosa. pan 01 P"JanIO Mesa. 

Stecrpowalloo \\'.uor Canyon tmvafSOS !no scutnom Slto t)Oundary. and PottlllO Canyon Intorsocts tho m.lin 

portIOn ot Ttlrotmllo MoSJ. dIViding the MoSJ into tlY\) tir' .. "lg SIt., aroas, PHERMEX Masa and Moslta del 

PotrIllo (F";MIJ '·2). rho tllSlory 01 TA'~S is dls(;Ussed in d~laa In the Resource Conservation and 

RlJ'CO'lory Act (RCRA) Fadllty IrNosugalion (AFI) WOrk Plan lor OU 1086 (LAN!. 199:1.1067) and 

SUI'TUnUtt:ctd In tho !Ollowlng j:hltagraphs. 

In 1944 a $mall control building and two linng sltos-()ne lor Quanlilio, 01 hiOh exploslVos (HEs) up '050 IbS 
and too ~o<:ond for largor amounts-wuro ost3blis:"lctd on TA·1S. Ttl.;, exact locations 01 thoso rwo fifll'lg 

Silo!;' and tno typGS 01 tests camod QUI havo not buon detormlned definltlVoly tn a soarch 01 tne 'Hehr/es, 

but It is probat:lo that Ihtlso boca~ Firing Sit!;'s ,t.\ and B. Finng Site A was proba.bly in use by Iho end 01 

1944. and noat1)y Firing Site B shortly thoroaftor. In 1946. TI\·15 was made into a permanent locatiOn lor 
expIO~ivt)5 OXDOflments relatEt<lIO the design 01 Nclear woapons. involving expeflmf)nt:> with up to 3/4 

ton of HE:-•• Sy 1947. Flnl1g Sites C". 0, E. and F wore in uso. In 1948. Firing Sitos E and F wore 

dosignatod as one tiring Sl1e, E·F, and Firing SittlS G and H were added. TOday Finng SitOS A Ihrough H 

ato not U$O<1, und most 01 tho structuros JSSOClatod with thfJse tiring sitos have been docomr,iss!oned 
and dl~m:mt:lXS. 

Tho h.l:atdQus malorials used in lhese explosives lesl ... , such as uranium. b"ryllium. and lond. havo largely 

boon loft In oklce at tho I1l1ng sitos whero tho rr.atorials were deposited by Iho explosion Of pushed ask2e 

to etoan tho 'Hoa. O1ner matunalS tnat may nave boen deposited in Vtlry small amounts include Sleel. 

aluminum, mercury. boron, cadmium. gold. and IfItium. Many types 01 HEs have beon usod at theso sitos. 

and. while lnoy may have lett SOmG residues, r:o unl)xDIod~ HEs have been lound ill analysos ot tiring 

:lite soils. Flnng Site e·F was uSed Ihe most hoavlty and conlalns the largos 1 quantities 01 haZardOus 

mat 0 rtnl5. Up ~o n tons O! uranium and approlClm.1tely SOO It> 01 beryllium may havo boon oxponded in 

ItW.: at Firin\j S~O E·F. 

In the 19505. Firing Sitos R..w and A-4S wore comploted. Thoso sitos nav~ bf)on used lor ,'ariOus 

oxplosivos tests. R"*'5 lor smaller leslS and R-44 lor laro"r OMS. 
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IntroductIon 

The PHERMEX facllity was bul" in the oart/1960s to penonn oynamic I3diography 01 tt.o co~nerns 01 

nuclear weapons during the explosion. A second major dynamic radiogf3phic mactllnfl named Ector. now 

called R·306. was instwied in the ear1y 19805 for studies simlbr 10 thOse at PHERMEX. A rtI!W facility 

known as OARHT (Oual·Axis Radiograpll/c HydlOdynamics Test) is being pk.nned. 

Aroas R .... O. R·183. and The Hollow contain oHice buildings suppolting TA·1S operations. The buildings 

in The HoUow wero assembled in 19049 and aro functionally connected. The build1ngs a1 R40 have be-9n 

In pUlce since tho ear1y 19505. and those at R·183 since 100 ~atty , 960s. Rela1ed to thOse buildings 3"" 
the aroas sunoundmg them are a nulT'tHJr Of poto!1'Ua1 release sites (PRSs) tna! include septic tank. ... 

sumps. dra'nage d"ches. ouUaJls. conta'ner storage areas. and other opera1ional relea5eS (I.ANL '990. 

0145). 

T A.15 Is an aawo 'OGhnlcal aroa of tho l.aboratory used by She Dynamic Experimemation (eX) Division for 

ongoing explosives rO$Gareh. L.ar.ooratoty ptans S1~ia1e 1ha'1 the area wjJJ c:ontjnue 10 ~e u~od tor 

e)(piosiv8S rosollrctl (Facllhles Engineering Division Planning Group et 031. 1990, 06S5). 

1 .2 RF. Overview 

The overaJt objectives Of field invost.i;SJ1ions at OU 106£ during 1994. as S1ated in the RFI Work PJan 

(LANL. 1993. 1087). were 10: 

• OIJtermine whether contaminants wer. pte~m a1 spocified locations at eaCh PRS: 

• IdontHy Ihe contaminants prHent: 

• De'ennlne 'he venical and la1eraJ extent of contamination: 

• I09mity contaminant migration pa1hways thtOughout the entire OU and ~or each PRS: 

• .Ac:QuUe suUoenllnformation to allow quantitative mipra1ion pathways anaJysis and heal1h·based 

bastllne risk assessment (H necessary): 
• Provide data necessary for assessing polentiat remedial alternatives: a.*1d 

• Provide the basis tor de1aUed plannlng of remedial aellon (it necessary). 

The major haZClrdous materials within OU 1086 are uranium. beryllium. 'oad, and mercury. A COmbination 

of tloek$ SON weening and discrete soil sa~1ing and analysis iortheW metals was used 10 oe1ine the areas 

and deptht of GOntaminatlon. and to specity migl31ion pathways at indivlduaJ PASs. AdditiONal taJ1"lpeS 

(e.g., liquid f:om sepric tanks) were used to chataderize specdic: PR$s. Other contaminants ;)01entiaJly 

present in smaller quantities at a few PRSs ineJude si~/e' salts and acids (from photographic 1;:.1)$), 

dtgr.as"rs. chror1\ijtes. and general1aborti1ory chemicals. inc:Judjng organic solvents. 
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For tho firing sitos. Ot"'.! :1.1~ing was selected 35 tno most oHcctlvo mothoO 01 sho charactorlL1tion. Ttlu 

typ<.11 p.1ttom on sucn s"t~ is f:Jr debris 10 bo scattored ovor 3 wide aloa, whh a higher concon1r3tion noar 

tM cantor 01 tho bl.lst. 

Thi$ RFI roport dlSCusso~ Iho 1994liold invosliomions 01 '2 PRSs: 

• 1 S.004{b.c) • Firtng Slto A·B 

• I S.OO.l(~'.d) • Firing Silo C 

• 15·004(1). 1S·008(a). 1S·009{o). AOC·15·004. e·F Aoorooa\o 

• 1:'--OOi'(b)- Mater1.11 Oispo:al Aroa (MOA) ·Z 
• 15·0QS(b) • Surtuco Oisposal Aroa at R-44 

• 15·012(b) • Operational Releaso (Containment Vossol Oporatlonal reloaso) 

• 15·0C9{j) ·Inactivo SeptIC Systom 

A P~o I invostlgatlon was conducted to detormino thu prosonco. concontralion, and migration 01 

chome'.n!io 01 polentlal conearn (COPCs) at !hc:;o situs. 

1.2.1 PRS 14.004(b.C) • Firing Site A·B 

PASs 1 S.004(b) and (e) arc lisled in Tablo A 01 tho Hazardous and Solid WaSlv Amendments (HSWA) 

MOdulo 01 tnQ LabOrmory's ACRA permit. requiring Investigation. The concoptual modol dovelopOO in tho 

RFr Work Plan (LANL. 1993. 1087) Indieatcd Ihat erosion by surtac:o runotf ar.d aorlal re~usponslon werlJ 

Iho cnncip.1J migmtlon pathways at lhasa PASs. 

P:m!it) I of tt1e RFI Wor)( Plan (LANI.. 1993,1087) rtXIulred colloctlon of soli ~'mplos to dotermine whether 

COPCs worn present in surtacc and subsur1aco soil at iovols abovo Seroonlng Action L.cvcls (SALs) at 

those PRSs. Accordingly. sampl~s wore collected at spceiliOd grid points. Soc Appendix A tor a list Of 

ana~/lic:ll results. Figure 1·3 shOws n map 01 tho PRSs w~h ~mplo Iocalions and ldentHlor.i. 

1.2.2 PRS 1S.004(a,d) - firing Site C 

PRS 15-004(3) b listed in Tablo Aollhn HSWA Modulo Qf the L..abOralory·~ RCAA permit. rOQuiring 

invlr.li9ation. PRS 15--004(d) Is not listed, but was InvestlOatod as well boe.1USO 11 Is CO-Icc'lled with 15-

OOM01). Tho conceptual modol doveloped in tho RFI Wor)( Plan (!.ANI.. 1993. 1087) indicated 'hnt oroslon 

by :;:urlacQ ruoo" and aorlal rosusp(Jnslon wore tho ptlnclpal mlgliltlon pathways at the so PASs. 

PI"41S0 I ot tho RFI Wor)( Pl<1n (LANI.. '993.1067) rOQ1.lirud collcetion 01 soil sampl.,s to dotormlno whether 

COPC~ 'Noro presont in surtac:e and subsurtnco sell at levols abOve SAW; at lhese PASs. ~ordlngly. 

SDI'!'IQI(l5 woro c:olhx::1od 3t spoeiti&d grid points. See Appondlx A lor a list of !lnalytieal rosult!>. Figure 1-4 

shOw!> a nmp 01 the PASs wrth sa~o Ioc.:1tlOns and Idontifiors. 
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C"g'" 1 Introduction 

1.2.3 PRII 1~{f), 15-001(1), 15-001(.), AOCa1J.OO.t .. E .. F AIIII,elllte 

PAS$15.ooA(f) (e·F Firing SlIe) and 15.009(8) (inadive septic sys.1.m) ar. listed in Tabie A Of the HSWA 

MoOOItI of the Laboratorys RCRA perrIVI. requiring Investigation. PAS 15-008{a) (surface disposal area) is. 

Iisled in Table 8 Of the HSWA Module of the Laboratorys RCRA Permit. requiMg priorii)' investigatiOn. 

Ate3 of Concern (AOCr15-004 (ttanltof1Tlt' SUdion) is not tis1«f, bu1 II was inves1jgated as well beCaUK h 

it co-kK:lted wtth these PRSs If E·F sile. The CO~aJ model developed in the AFI Won< Plan (LANL. 

199~. 1087) Indb1MS 1hat erosion by surface runoff and aerial resuspens;on were the prmeipal migration 

pMhWa)'1 at 1heH PAS.. Fct the septic: tank. the pri~aI migratjon pathway WO'JId be ,.Ht;JU from the 

tank and fTigritlon through 1~ SOtl vadOse zone. 

Phase IOf the RFI Work PIa,. (1.ANt. 1993. 1081) r~lred coHedion of SOt' and Uc;uid samples to 

det,nnine whe1her COPCr. were presenc in lufface and subsurface soli and in the septic: 1ank a1 Jevols 

abOVe SAL." at hse PRSs. Ac:col'ding/y. samp6es were collected at specified grid points and from the 

cont,nt, Of 1M septk: u.'f'Ik. See Appendix A tor a list Of anaJytk:aI resufts. F.gures ,·5 through ,·1 shOw 

1"" fiRS. wllh sampkt Ior..aUOns and identifiers. 

1.2." 1f.OO7(b) .. MOA·Z 

PRS 1S·001(b) (SuffICe OisposaJ Alea) illisted in Table 8 of the HSWA Module Of the 1...aboratory's ACRA 

Permit. requ!ring priority InveS1igation. The eonceptuaJ model develOped in the P.FI Work Plan (LANL 

19t~. 1081) indicated that erosion by sur1ace runoff and aerial resuspension Mr. the princapaI migratiOn 

pathways at thil PRS. 

PhaJe I ~f 1he AFt Wolk Plan (LANL.1993. 1087) required colJection Of soli s.amp4eS 10 determine wt1e1htr 

COPc, 'Nere ptese", In sur1ac::e and subsurface soH at levels above SALs at 1hls PAS. Accordingly. 

sa., we'e collided at specilJed grid points. See ~ndix A for a list of anaf)1.ic:.a1 r~u~. F',gurc 1-6 

showl a map of the PAS wijh sample locations and iOenOtiers. 
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In,reauctlon 

1.2.5 'S.OO8{b) .. Surtac. Disposal Area at R-44 

PRS 15-008(b) (Surface Disposal Arou) 1$ listed In Table B 01 the HSWA Module ollhe t.abor310l'fs RCRA 

Permit. requiring priority Inyestigatlon. Tho conceptual model develOpl:ld in the RFI Work Plan (L\NL 

1993. 1087') indicated tMt erosion by surf~co runoff and aorial resuspenslon wore tho principal n:agration 

P.1thw:lys at this PRS. 

PMse 101 tho RFI Wo/1(. PIM (LANL 1993, 1081) required collodion 01 soli samples 10 determine whothor 

COPC~ woro prosont in surface and subsurfaco soil at levols abovo SALs at this PRS. Accordl~iy. 

silmples WUlO eollf1C1od at specified grid points. Soo Appendix A for a Ii:n 01 analytical rosults. Fi.;;UfO'·9 

~h0w5 i'I rrop 01 tho PAS with samj:)lo Io<:oltions and idontlfiers. 

1. 2.6 1 S.012tb) .. Opera1l0nal RelQast 

PAS 15·Q1:!(b) (Opor..ttion..,' Release) is tislod in Table Bot the HSWA MOdule 01 the Laboralory's ACRA 

Permit. requiring priority invusllgatlon. Tho concoptuallToCel dovolOpod in tho RFI WOrk PI.1n (LANL 

1993. l087) Indicated tl'1.:n o(o$lon by surfaco runoN and umial rosuspenslon wero thO principal rT.igralion 

~thways itt this PRS. 

P!k1~t> I 01 tho RFI Work Plan (LAN!.. 1993. 1(07) roqulrocf coll(tCfion 0' soli sampl(1$ to dotormina whelhor 

COPC: woro prl1:.wnt In surfaeo and subSUrfaco soH :It levels abovo SALs at :hls PRS. Accordingly. 

~'ll'Iph?$ woro colit'dQd al specitl(1(l grid points. &·0 Appendix A lor a list 01 an.1Jytlcal '"suns. Figure 1·10 

5~ a ~p 01 thQ PRS with s:lmpl& Io<:oliions and Idontiflors. 

1.2.7 'S.OO9(J} • In.ct!vI S.puc Sysl.m 

PAS 15·009Q) (InactIVe Soptlc System) isllstod In Tablo A 01 tho HSWA MOdulo altho l.aboralory's ReM 

P~rmit. rvquiring InvesI9i\llon. Th~ conc:optual modol dovolopod in tho AFt Worx Plan (LANt. 199:J. 
1087) Indk:.1hx1 that tho prlnc:lpal mlQratlon pmnw4.1Y would be toloaso 110",1110 lank 3nd migra110n Ihrough 

tho soil VJQOSO :one. 
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ChIp'" 1 Inr/oductlon 

Phlle I of the AFI WofS( ptan (!.ANI. 1993.1087) required collection of 'iqua ~s to determine 

whether copes w.,re present above SAls at 1his PAS. Ounng summer ,~. sampling was attempted of 

1helquld In the tlnk. but no sa/1lilts CCHJId be coJlec1ed. Another au.mpf to sample this tank was 
conducted G'Jring summer 1995. 3nd adequate material was collided ~or a sample. See A.ppendb: A for a 

I6t1 01 analy1k:aI,e~Jls. F"lQUfe 1 .. 11 shows a map of the PRS with the sample loca1ion and idemilier. 

1 .3 "eld AcHy,tle. 

SlII'npIng actMUes began on 2'" June 1994 and were completed on 24 August 19904. In response 10 a 

Notice 0' DefJcItflC)' [NODj from the U.S. EtMronmentaf Proltclion Agency (EPA). sampling acti\'ities 

rllumed on 11 October 1994 and wer, comt*ted on 9 NoverrCer 1~. Tab'" 1·' shows 1ho numberot 
lal'nt'4tJ COllided according to PRS and depth. 

Se\toral deViations from tho RFI Work Plan (LANI. 1993. 1D87) OCQJ1T8d. The NOD 10 the AFJ Work Plan 

(I.ANI. 1993. 1087) stated that saD1>'ts were to be coUeC!ed from the soilllUff interface within and neX! to 

the moundJ at E·F site. Use of a remol"-COlllToIled arit! rig W3$ required by LabOratOry policy because of 

the pot.ntial presence of HE In tho sol.l. ThJs rig was not powerful enough 10 dt'll! completely through the 

moul"ldlto the solllluf1 interface. The de~pest iI was able to penetrate was 165 ft. approximately" ft 

above the solVtuf1 imerface. 

The NOD to tM RFI Work Plan (LAN!. 1993, 1087) called for three saJn;)4eS to be colleded from each 

debris pHe at PRS 150008(a}. with one sat1'4>1e at depth. Th& S8fTlt)Ung 1eam colleaed three S3n1)ies at 

each debris pile. all to the soli/tuff interface. 

The RFI Work Plan (LAN!. 1~93, 1087) staled that fourteen surface and fourteen subsurface samples 

would be coUected at PRS 1 ~"()07(b}, MDA·Z. A1110urteen s:Jrface samples were collecled: however, 

refuSQI 01 the hand auger OCCUrted 9t eight ~ns, so only six subsur1aee S3fT1)les could b9 colletSed. 

Tne fourth deviation was In refC18nc8 to the NOD issued by the EPA for the RFI Work Plan ~~1. 1993. 

1087) for AOC C·1S..()()4: The Me surlace 5aJT1)Ies were colJeded a! 0-4 in. and anatyzed for PCBs omy. 
The .an.,'es were field scree/lOO 'or radioactivity with HP 260 Eberl;ne GM probes. but were not sent to 

tho mob»e radloanalysis or chemistry vans. 'rne area juS1 below the support structure that hold the 

transformers Is on a vel')' steep slope towards the bottom oj a drainage, so any comamination that may 

have be,," p'858m jn the past Is unli(ely to have remained there. 
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ahU'" 1 Introduction 

IAllE ,~ 

TOTAL SAMPLES COLLECTED AT OU 1086 

Him. PRS • Surl.c. Sub.urflc. Total. of 
Slmpl •• Sampl •• S.mpl •• 

Firing SHe A·B 15·oo4(b,«:) 20 10 30 
Flring Site C 1s.D04(a.d) 29 12 41 

E·F Awreoat. 15..004(1) 85 48 133 
15-008(a) 6 0 6 
C·15·004 2 0 2 
15.009(.) 2 sludge 0 0 

R·183 1S·012(b) 7 7 14 

R ..... 15·00B(b) 11 5 16 
MOA·Z 1S·007(b) 14 6 20 

[SeptiC Tank 15-009{j} 1 sJuOge 0 1 

TOlal 175 88 263 

1.3.1 Radiologicil Surv.y. 

Aadlologk:alturvey.s were conducted using a 2x2 SOdium iodide deieaor calibt'a1ed for uranium and '"'9 

HI' 26<1 EblrtIne GM probes. The sodium iodide detector was uSlld at pt!grid points. and readings were 

co.ectad 81 100 ground surface and from 3 ft above tM ground SUrf8C'/. The E.berfine J)fObeS were used 

81 tho tocations selected for samr:>llng. 

The LaboralOry mobUe radioanalysil van was used to saeen all ~ for radioactNly plior 10 X-ray 

Fluor.scance (XRF) anatyses or fixed tab analyses. 

1.3.2 X-RlY Fluor •• c.nci and Lu.r·lnducld Br.akdown Spectroscopy 

XRF and Laser·lnc:tuced Bteakdown $peCtf'05COPY (LlBS) were condue7ed to tield screen all ~iI $'\Jll)Ies 

collected. XRF mtaJUt" lead. uranium. and mercury. while UBS mtlSUf'8S berytJivm. These alements 
we" ,elided tor 1CI •• nlng buDd upon knowledg9 0' past ptaCtjces .. the PASs. In SecUon 4, whet. 

apJ)lOpffln" Ihe "".ning fflUb II. contourtc1 to ptOduCe mole co~"'e Ileal estimsSos 01 the 

p4'ojlCled ext.nt of contamination. Acr'..ording 10 screening results, SiIJ'lI)kts wele seleded to be sont to a 

fixed Iaboralr:ry for a tulsuite of ana.JyIH. 

The XRF and UBS rHUfts generally COfJ'elattcl quite won with the fixed Iabol'3lory results. Appendbc C 
shoWs correllUons betWeen the field scn"ning results and the fixed lab I'8su"s on a slt&-i)yoSIIC baSis. as 

weN as tor 1he .ntlre population Of Slits. Conelations showed some sc:atter. which is due to 100 

dHf.rences betweon tho 1echniqults used: Both XRF and UBS are surface 1eehnique1;. which meas.ure 
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Ch.plflf 7 tnr,oductlon 

1:"10 elomcnts or imerest In onty thf1 outormost lew mm 01 tho soilOmins. ThO' 1.lborc:Uory i)n~IY:ls utill%CS a 

strong acid loactllrlg ptOCe<lure and thus moasures moro 01 !no ~II's total content. In gonoral. tne 

corrolJtlC~ gIVe conlldenco l!\allho h~her concentrallOns 01 motals In samples pICked tor lixod lal) 

:1r\,Iy:'s ','lIlre conllrmed. This 101"10$ credenco 10 tho usc ot hold sc:rcuning tor biaSing tho samples scnl 

for fixed Ilb an~ly$ls. 

1.3.3 High ExplostvtS Survty 

Pror:o :;.;JmpU~. all surface soil was rield sertt~ood tor HE using tho I..:JbOr.nory lield spot-toSI kit for 

O~PIOSIVQ$. dt}scnbtJd oalow. All samples sc:rOl]nCd tested negative. iho sotl samlo'llos colioClud lor 

an.1tySQS woro sont to contracting l4lbol"3torlOS tor Unrted Stales AImf Toxic and Hazardous Mmorials 

,A(J!1nc:y (USATHMA) HE analysis. 

The HE SPOt Tost Kit was des\.gned by LANL. Gro'.lp OX.1 ~ (now OX-2) and diseriminalQS bolWoen varIOUS 

HEs by colOr·producing reaC1ions. Common HE$ such as Composition B. ROX. HMX. nitroglycerlnO. 

nitrc:x:eltulose. TNT. and (etryl can be dett>eted duwn to a concentration 01 100 ppm. peTN can be 

detected dOwn to 500 ppm; TA TB can be detected. but its 'ower delection limit has not yol boen 

established. Tho Tost Kit was used on every $.." Iple IoC3tion lor lield detonnination 01 any noed lor 

!lpec1.11 sampl., hJndling prc:x:edures (Spontarelli. n.d.). 

, .:1.4 Personal Air Monitors 

On sevtlrnl days. during fiold operations. Ihe samplcrs "Inro ptJrsonal air monnors to chOCk for radioaC1ivity 

and mo/al conwminallon. All results were "~atl'l'o. 

1.:'.5 Organlc-Vlpor Scr •• nlng 

OrganIC-vapor sct~oning was conducted at sitos wh<"rlJ sa~ling for somj·yolatilo organiC compounds 

(SVOCs) occurred. PRS~ 1S·007(b) and '5·009(0). ~o organic vapors were dateetod. 

1.3.6 Oust MonitorIng 

Ou::t tmnitr,,1ng was conducted at all sa~ling IQ(;.;llions using a minitam. All results woro Ivss than' ,59 

mgtm'. 
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IntroduCtion 

, .3.7 aeophy.'cai Survey 

A geophySiCal sUlVey ot MOA·Z was :onduc:tea during OcIOber 1995 to delinea1e tne bOunoanes o11h!$ 

area. Both electromagnetic: (EM) and groUnd·penelta1ing radar (GPR) !edlnIQUtl'S wqre usco. A:>pendlT. 

e describes this 01101'1 in delail. The results are summanzed in Sedion 4.". 

October 30. 1815 
txJ!.OGum 

• 

• 

• 



• 

• 

• 

Introduction 

Rtflrinci. for Chapt.r 1 

FQCilltios Englntering Clvlslon Planning Group (ENG·2). ICF Kaiser Englnuors, Inc .. and Rcyslon 
HaMmolQ Alley & N:Jey Ltlndscape AttniteetslPlnnners. SeptelTt>er 1990. -Los Alamos National 
LaboralOIY Site Development Plan-Technk:al Slto Infomlatlon,· Los Alamos, New Mexico (Facllitios 
Englneoring DIVision Planning Group I' al. 1990. 0655) 

LANL (Los Alamos NaUOnallaboratolY). Nove~r 1990. "Sclkl 'Nasle Management Units Repol1," 
Volumes I,~rough tV, Los Alamos National Laboratory Report No. LA·UR·90~OO. Plepared by 
Intom:atlon.,1 Technology CorporaUon undor Contract 9·XS8·0062R·l. Los Alamos. New MOXIeo, (!.ANt. 
1990. 0145) 

\.ANL (Los Al:lmos Nationall..aboratory). July 199~. ·RFt Work Pl4ln for Operable Unlt 1086." Los Alamos 
Nallon.1t t.. .. bOratory Report L.A·UR·92~968. Los Alamos. New Mexico. (LANL 1993, 1087) 
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Chap,.r 2 Envlronmentsl Sflttlng 

:LO ENVIRONMENTAL. SEnlNG 

Tho onvironmontal suiting 01 tho L.aboraloty Is dlJscriOOd In detail in Section 2.4 01 the Installation Work 

PIJn lor Envi~onmental Rcstoralion (lWP) (LANL '995. "64). A discussion 01 tho onvironmonlal SOiling 

of OU 10a6.lnck:dlng climiltf.). g90logy. hydrolOgy. nnd a eonceplual hydrogoologlc model of tho OU and 

the surrcundi~ area. is prosented In the RFI WorX Plan for OU 108S (LANL.1993. 1067). A summary is 

prosented In tho fOllowing scetlons. This Information Is required to evalume potential contaminant 

tr.lnsport pathwnys and conceptual exposuro modols at OU 108S. 

2.1 Climate 

L.os A"'mos County has a semlmi<:l. temperato mountain cillnalo. Summors 3tO genernlly sunny wnh 

modar.no. warm days nnd cool nights. Tho high a"ltude. light winds. cloar skies. and dry almosphero allOw 

summer lomporatUtos to range from 45° F to 95" F. During the winler. tempurature IYplcally rangos trom 

'5" F to SO· F. The avcr.lgo annual ralnlall at OU 1086:s estimated to bo about'6 in. Of this tOlal. 4~4t 

occur.; as brip!. inlonse thur.derstorms during July and August. Stroam !Iow In canyons can occur as a 

r"sult Of tho so storms. Spring snowmett runoN may alSO induco stream flOw in Ihe area canyons. 

2.2 Geology 

• 2.2.1 Ganeral GoOlogy 

• 

OU , 086 oo:upios a roughly roctangular area about'.3 mi wide by '.5 mi long (soo FlQure 1·2). Tho 
nonht:m boundary Is tormed by tM stroam channols in Palarlto and Throemllo canyons along TAs046. ·66. 

<lnd ·67. Tho area is bounded on the wesl by TA·14 and by Ino stream channel 01 Canon do Valle along 

TA·16 ~nd TA-37. TA-49 on tho southem margin 01 Wmer Canyon lorms the southern boundary. and TA· 

36 forrm tho eastern boundary. The topography is rugged. characteriZed by relatively narrow mesa tops 

SOP.,,01I0<1 by olongated canyons: tho predOminant axis ot both mes..1S and canyons Is wost·nOr1hwost to 

oast·southeast. ThO maximum elovation o! OU 1006 is 7329 tt on Ihe mo~a wesl ot building TA.15-40. 

and tho minimum elevation 156719 hln Water Canyon. Mesa tops are generally flat and genlly slope 10 the 

oast·southua!lt. Canyon waU~ are steop to nearly v~rtlcal. Onding in Imgo pile:; of talus a: tho canyon 

walL'canyon bottom Junction. Canyon bottoms ~Iro gonerally narrow. whh steep stream channel gradients. 

OU 1086. bOth mesa tops and canyon bottoms. Is situated within tho Bandollor Tuf1. a thick sequence ot 

VOlc..1ntc ash Pews and ash talls on t!'le Palarito Platoau. In the ab5{JtlCO 01 addhional structure5. such as 

fault:; and tractures. tho horizontal uniformity in rock typu implies rel~tivo uni10rmity In sunaco hydrologic 

and goologic properties throughOut the nroa. 
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Env/ronmtmtlll SlittIng 

The mesa surfaces In OU 1086 are underfaln by the upper member of tne Bandelier Tuff. The Bandelier 

comprlstlS two members: upper, or Tshlrege. and lower. or Otowi. The younger Tshireqe unit is abOut 1.' 
million years old and Is separated in time from the Otowi by about 400,000 years. Most Gf the soils in OiJ 

1086 are derived from the Tshirege. The Tshirege forms the canyon walls throughout OU 1086 and is the 

o~1y roCk In the stratigraphie column oxposed at this sHe. 

The Tshirege (Smith and Bailey 1966. 0377,) consists Of mulUple flow units of crystal-rich asMlow 11Jff and 

displays significant vanatlons In welding and vapor pflas9 alteration. The Tshirege is und~t1ain by me 

Tsankawl Pumice Bed (less than 3 11 thid<) that. in tum. markS the bOundary between the Tshirege and th(t 

Otowi. TM Otowi Member Is a nonwelded vHric ash-flow tuff also composed of many units. T!'I(,~ two 

members are separated by an erosion sur/aeu that may contain extensive penneable channel gravels and 

sands (C~nAr at al. '993,0848). Total thickness of the BandeliarTuff in me TA·'S area is abOut '000 n. 
Ahhough Cerru ToledO myoli1o is present in adjacent OUs, it is not present at OU 108610 our knOwl~e. 

A detailed discussion of the geology of the emirs Los Alamos area can be iound in Section 2.5.1 of the 

fWP (1.ANI. 1995. "54), 

2.2.2 Soli Typa. 

Soli In this eomext raters to sur/ace deposits. which include cotluvium and aliuvium. OU 1086 contains at 
least 8 different kinds 01 soils. each of whiCh is described and mapped by Nyhan et al. (1978. 01(1). 

Coverage Is highly variable over OU 1086: the progression 1rom north 10 sou1h is as follows: 

The extreme northom portion 01 OU 1086 starts at the bottom Of Pajarito Canyon and consists primarily of 

rOCk outcrops. The wriace of Pajama Mesa is covered with Frijoles very fine sandy loam. The southem 

part of this mesa shows exposures of Hackroy rock outcrop complex. 

Threemlle Canyon has S1eop rocky waJls with some ~ravelly sandy loam CTotwi) in the bottom of the 

canyon. The eastern Up of Threemllo Mosa exposes Hackroy rock outcrop complex, gmding wes1Ward 

Into Carjo "'am and pogna sandy loam. S1U1 furth!lrto the weS1 Ue Seaby loam and the continuation of 

Carjo loam. whk:h Is goneraJly C9ntral 10 the Mesa throughout its length. 

The aastorn ponlon of Mesila cktl POtrillo. which joins Threemile Mesa. is covered with Hackroy rock 

outerop complex at the eX1reme eastem edge. grading into Carjo loam. This persists to 1he wcS1em edge 

01 OU 1086. where it is joined on the eas1em margin of Canon ckt Valle by pogna loam. The northea~em 

11m Of Meslla del Porrino is covered wllh Hac:kr0Y sandy Jearn. 
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Tho !:OQUonc:O 01 soils on tho woo br)dg1J connOC1lng MoSIIOJ dol Potrillo with PHERMEX Mesa has tho 

following Pl'09rosslon lrom wo,' to OMt: Poona IoJm. n pod 01 Frijoles loam. Soaby loam. nnd Carjo loam. 

with typic oUlroooralts at rho hoO!d 01 POlrt11o Canyon. Grading wost to oaslintCl POllillo Canyon j~ T~'I 

Io\lm and. In too bonom 01 tho ~,nyon. iOlavi s.lndy loam. 

Tho C1Jntor 01 PHERMEX MOs.1ls COYOIOO wrth Nyjaek le'lm. This orades 10 Iho nonh 10 $flair/loam and 

Hao.roy loam on Ino northoJst rim 01 Potrillo Canyon. SoaDy loam grad os to tho W(.Ist and cas' 01 

PHERMEX $110. with it snt-ll1 pod 01 NyJaCk loam IOciUOd on Iho oxtromo onSlom edge of OU ~OaG on lhis 

rTIO:H.'1. Tho ~nhem ,1m 01 Wator Canyon shOws POQn.11oam on lho wost and HaCkIOY fOam on tho OilS\' A 

p(X1 or $4)O\b'/lonm IslOC:atotJ In tho bOttom of Woltor Canyon 011 Iho oastorn udge of OU 100G. 

A d~!;lIlCK1 dllCU:l!llOn 01 tho liOUS In Iho LO!l Alnmos nrca C4ln bo round in SoctiOn 2.5.1.:3 01 tho IWP 

(l.ANl. 1~!)5. 11 G-l). 

2.2.:3 Sodlmlnl.tlon Ind ErOllon 

At OU 1 OOG. ~odlmont aoposltion and oros!on by sur1aco walor occurs in responso 10 .nowmolt and 

storm·wator runorf avants. POliOO$ 01 runotf can produco orosk)n. sOOirr.ent transport. :tnet dopo:.rtiOn. In 

\IIoas like tnc IInog sl'o~. whOro tho natural soil surface has boon diSIUrtxte through usc. erosion is 

gonur;tl!y ilCCOI'lI:tlod (Oml 1975. 13·009: Nyhan & Lane 1~86. 0159). Activo oloslonOlI procossos on tho 

F»aj.:rlto PI.1t001U "ro "ddr.,~cd in Soctlon 2.5.1.6 ollho IWP (LANl. 1995. 1164). 

Sodlmont "o:umut.,tio~ In OXCDSS of 3 " trom a slnglo ovont hitvo boon measured In Iho activo ch~nnolln 

POlnL'O Carl'fOn ":lSt Of OU 1086. Thoro Is plolOluntlal accumulatiOn Of Iho smallor pMieul.11oS In tho 

stroam D..1nk dOPO~lts. point bars. ;;and ollluVkll 'uns. Thoroforo. those goomorphologlc doposlt~ may 

nccumul.lto utaniu~ und ottlor posslblo ctlntJmi~lnt melals. such as me rcu r/. lead. and possibly 

OOryllium. Uranium. a hu.wy motal USO(l In dyrntmlc weapons 'osting at OU 1086. w:ts found 10 oeeun'KJlat& 

In p""lcular g'}Qmorphologic doposlt~ In Potrillo C,lnyon (9ocXor and Hoopas. 1!)g~. In propMation). 

~.3 Hydrology 

The hydrology 01 tho Pajamo Platoau is addrcs~ed in Suction 2.5.2 of tho IWP (LANL , 995. 1154). 

$\Jmm"\no~ ot !:\Jt1"'~ water and groundWater hydrology aro presonted below. 

2.3.1 Sur.aco WI'er 

Four soparato watersheds. oaCh with an establishod stloam-channel drainage networX. aro prosent within 

OU 1086. Thesa watorsheds :.,0 Thtoomilo Canyon. Potrillo Canyon. Water Canyon. and Canon do Valle. 

OClober lOt HUt5 
CN~~fU:1 
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For locations and bOunclariu of these walersheds. see ~ndbc A of the RFI Work PJan 10r OU 1086 

(LAN!. 1993.1087). (A fifth watersheO. PajarilO Canyon. receives runoff from a sman. undevf.doped area 

whhin OU 1086. Because this watershed is not expected 10 receive any contaminants 1rom OU 1086. 1'1 is 

oxdiJdWi from funherdisc:ussJon.) All surface wa1ertranspon of contamina"'llS Cd OU 1086 ul'tima1e'y witl 

flow into I)ne of lhusu four canyons. 

Stream flow in Ttveemlle and POlriJiO canyons is ephemeral. oc:cvrring in response to rain1all and snowmet: 

evoms. Flow In Caflonde Valle tnthe vicinhyof OU 1086 mayOCQ.lf at tim6S from permITted wa!:tcwater 

discharge ana from snowmolt and Slonn-water runot1. Water Canyon receives 1Jow 110m spnlY,lS upstream 

'rom Wes1 Jomoz Road. from permir.9d wastewaterdlscharge at TA·", "5. and -16. and1rom snowmell 

and stonn water runoff. In yearn 01 htavy snow pac:k. all these Channel, may 1ransE»rt cof11jnuou~ flow 

during the "Pring: Intermlnent flow in 'esponse to heavy rainlaJl occurs ounlY,l the spring. £umrnor. and 

fall. 

2.3.2 GroundwI1., 

Saturated groundwater v«:Uf'S in three modes on tIM Pajanlo Plateau: sMIlow, alluvial groul'ldwa!er 

bodies in canyon bonoms: isolated perChed honzons in conpJomet3t8S and basans at depths botween 

120 and 200 tt; anc: the main aQUiler underlying the entire plateau. 

The only aquilqr in Los Alamos capable of providing a tn./nicipaJ and incIuS!riaJ wa1cr supc:»y is tho main 

aquifer. Tho waler In tl'l8 main aquifer generally moves eastward across the pla1eau toward the Ro 
Grande. with $Orne Cischarge into the Rio Grando th~gh SHp5 and springs (Punym • .tn 1984,0196). 

The depth to the main aquifer varies from about 815 to over 1100 f1 below ground sur-ace in ~hc ... ,onny Of 

OU 1086 (Purtyman and Stoker 1988,0205). 

For a descnptton of the vndoso zone and its propenies. see SectiOn 3.5.2 Of the RFI W(if'k Plan for OU 
1086 ( LANI.. 1993. , 087). A discussion of grounchNatur on the Pajamo Plateau i::; pre~n1od in ~ction 

2.G.2.2 of the IWP (!..ANI. 1995. 1164). 

October 30, 1 ttS 
Di!.OCMFI 

1086 RFI Report 

• 

• 

• 



• 

• 

• 

Ch.p,er 2 Environment.' Setting 

2.4 Biologicil and CUltural RtlourCIS 

BlOlogic:l1 rosource !lold survoys have boen conducted at OU 1 06S in compUance w~h tho Fedora} 

Encbt'lQored Species Act or 19T.l: the Now Mo:deo Wlldlito Consorvation Act: the Now Moxico 

Endangered PI..1nt Species Act: Exocutlve OrdtJr 11990, -Protection ot Wetlands*: Executivo Order 

119a8. *F!oodpialn Management*: 10 CFR 10~: Compliance Wilh FloodplalnIWeUands Environmental 

Rovlow Requlromonts. (OOE 1979. 0633): and OOE Ordor 5400.1, General Envllonment31 Protoctlon 

progrnm (OOE , 088, 0075). 

Within OU 1oa6. 91 ~P*J(:los 0' plants, 51 speclos ot OQstlng birds, 24 speciO!! or wintering birdS. 34 

~PCdo~ of m.1mmals. Qnd 10 $pOCios of roptllos and amphibians havo boon identified. OU , 066 sorvos as 

an ovorwinterlng area lor door and elk. Other spoc:ios that aro known 10 occur on tno sito includu a varioty 

01 ~m.1l1 m.;a"'1m.lls (such as mice and coyotes). 

A cultural rosource survey has also bean conducted al v~riOu$ aroa:; in OU 1086, as required by tho 

N41bon.,' Hisloric Proservatlon Ad (alTM:tndod). 

BIOlogical nOO cultural rosources wore oxtensivoly sUlVeyod In tho summer ot 1992. Several tnroatoned 
\tOO undangcred spocics were identified lor ..... hicn OU 1086 MS .. suitabl~ ccolog)'. Further. over 80 silos 

01 cultur;tllntorost woro Ioc.,tod. For a s~··~ry 01 the rusu~s 01 IhOSQ ~ulVoys. soo Appendix c. 01 tho RFI 

Work Plan ror OU 1086 (LAN!. 1993. 10',n. 

Oelob.r 30. 1115 
L.'ol''''~ olJool 
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3.0 APPROACH TO DATA ASSESSMENT AND ANAL VSIS 

S.lmcle~ wuro colloctod, procossOO. unci Un.1lyzed In nccordanco with tho Envllonmontal ROSIOr;4tion 

Cua~ty M5Ur:tOCQ/Quality ContrOl (ONoe) progmm prosonted In tho Slto·SptJdtic Oualrty ~sur3nC(! 

Projod Pl.ln (O~jP), Annex" 01 the RFI Wof1( PI.1n lor OU 1086 (LANL 1993. 1"07) m'ld bnslld upon lno 

Lo~ A1.1mo:o NatiOl .. ll t..lbOralory Envlronmontal Rostoratlon Program Genone OAPjP (I..ANL 1991. 0412). 

The dolta qU~lhty objlX:tivo~ lor moOlsurod dllta gNon by thu OAPJP aro pt~lsion. aCOJrtlcy. 

rocro~ent"IIVOMIJSS, !lonsrtevrty. complotonoss. ilnet compmabillty. 

Both 0ln.l!yt1Co11Iabotatory und flold O.AJOC samplos mo used to detormino tho uSOlbllity 01 tho datOi 

~onomtC'd from tho vanou:; armty,os. These !:amplos include. but mo notllmitod 10. laborntory blanks. 

dUptac..1tO~ (hold and 1..1botatory). blind and nonbllnd OC sampltls. surrogmo spikes. matt\;( spll~os. and 

intom.lllaboratory sample~. Tho Inlor;~1tion obtalnod trom Ihest) samplos providos measures 01 precision 

In the hold (o.g .• fio!d dupliCales) 3nd allho accuracy 01 tho 'dOOrnlory analysos (o,g .. ptJrcenl rQCOvo~s 

and inlOr~1 ~Iandards). Tho assl.tssmenl 01 ONOC samplos and tho potontlal olroct thuso rosults may 

flaw on d.ll4l u~lbdlty wora evaluated lor OOlcn an.1/ytiCal report. 

Tho OAtQC dtlta associated with this Investigation Indicate thaI. with a low oxccp;lOns, san~lo anal)1lcal 

ro!;ult:; atO acceptable and delensible. Tho ONCe moasuros woro generally o~octlvo In onsuring tho 

rol~blilty 01 thQ data wrthin the accoptable limits 01 sampling and analytical otTor. 

:J. , Summary 01 QAJOC Actlvilles 

Tho OA'QC ilssossrnont 01 tho ~~Io ;tnJlyHcal cala assoclatod with thi5 Invost\t;jalion Indicatod tnat 

thot" woro low problo~ with data quality. Tho OAJOC Issuus eneounlorod in tho analysis 01 tho data lor 

00len PAS are summarizod In Tables 3·' through 308. 

Prior :0 conducting tho data assessment. tho analyUcal data woto validated with rospect to the various 

ONOe ~mplos. Data woro either unqual~iod, or qualHilKl as e~hor ostimaled undotocted (UJ). estimated 

(J). or rojectod (R), Tho da;~1 assossmant proC1lSS was doslgnod to d%rmino whether tho usability ot tho 

data W~ affected by probloms assoclnted with tho OAJOC procedures, o,g .• contamination. bias due to 

poreum recovorlos outsido conttollimits. or instrumont tolinbility. For OXJmplo. bk1nk samples provido a 

moa:;uro 01 contam:n;Jtlon that ""IY holvo boen introducod inlo a samplo oither In tho flold or In thO 

t.1bOr.ttory • 

October :JO, 1995 
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IAILLE t·J 
SUMMARY OF QUALITY CONTROL ISSUES FOR PRS 1s.o0,c{a.d) 

Strnpl. SampJ. 
Numb.r TYD. 
,l.AB3358 Blind OC 
AAB3362 Sample 
AA83386 
AAB3387 
".AB3388 
AAB3394 
AAB3395 
MB3396 

Matrix 
Spiko 

AAC0984 Blind OC 
MC0993 Sample 
AAC0926 

NfA 

, .. : NfA .. not~ 
W .. """"M1~ 
J • "limited 
R • r.,.c:'lll<l 

An.lyte. Qu.nty Control Comments 
Aluminum Data QUUfied as W or J. Men;: rec:ovones Jaw by a 1ador 01 
Arsenic 5.6 relativ(lJotht nominal value fertile OC samp/f'. Low btas 

Beryl!ium 01 arsenic lrdca1es that arsenic may De at conceml'3liOns 
Chromium groaterthan background. and data are considered suspect 

Magnesjum With the exc:eptiOn of arsenic. anaJy1e rec:overiez lOW by a 
Nickol 1aC10r ot 1.00310 1.9 relative 10 the nominal valuo 1or1he ac 

Thdum sa"l)lt. B!as of aU omer anaJytes is not lOW enough 10 aflect 
Vanadium data usabilCV and data are (IOnsidereo valid. 

Leao Data qualified as J. I.e*' rKO\leries hagh t:If a fa~or of 1.04 
telatwe to the nominal vakHt 10rthe OC ufT1)le. OM3 valid. 

UraniUm Data qualKied as J. Uranium recoveries hlph by a 1aC:or 01 
1.05 relative 10 the nominal value 10r1ne OC sample. Oata 
valid. 

Chromium Data quaDfieCI as J. Chromium rec:ovenes lOW by a 1aClor of ':.2 
relative to the nominal value jor Ule OC sa~(f. Bias is rot low 
enouoh 10 affea data usability and data are considore-d valid. 

Mercury Data Qualified as A. Recommended hOlding time f:'xceeded. 

• 
I 

• 

• 



• 

• 

• 

Chepto, 3 AppfOlCh to Olt8 Ass."m,ant and A n"~sl$ 

!ABLE 3·2 

SUMM.,\RY OF QUALITY CONTROL ISSUES FOR PRS 'S·004(b.c) 

Samp!o Somplo 
Numbor TYDO 
AA63349 BllndCC 
AAB3J65 Samp!o 
AA8::J367 
M833';'1 
AABJJ1~ 
AAB3JiG 
AAB34~i' 

Malrtc 
Spiko 

AA6JJ51 BHndOC 
SJmplO 

Mal'll 
Spik.c-

A.A6JJi'1 N/A 

'iIlW No.\· rIOl~ 
W • ItU,Ir1'\;)II!Id ~ 
J ..... ~., 

R.~"J 

Anllvles QUl!IlIlv Conlfol CommenlS 
Aluminum Oat:.. qual/hod 3S UJ or..l. Atsonc rocoYonos lOw rrt " fnc:lor 01 
Arsonic 5.6 ,o!atNo 10 tho nominal valuo for Iho QC samplo. I.ow bias 

Chromium 01 an:',lniC InCllcate~ thai arsenic m3Y bV tlt concontrations 
Magnosium greater than background. and dala aro considerod suSpoCI. 

Nickol Wilh tho cxeopUon of arsonic. t1naly1o recovorles lOw by a 
Tha'Jium laC10r 01 1.003 10 1.!l re~tiyo 10 lho nomin.11 valuo lor lho QC 

VnN.(hum ,ample. Oins 01 "II Olht'r analy'lOs Is nol "->w onough to aHoct 
d:Jla u~,,'biiltv and data 8m considered valid, 

Bo!,),lIlUm Oa",l qualdlod as J. Analy'lO roeovont's ht;h by a laC10r 01 1.04 
Load or 1.05 rolativo 10 the nominal ... nlue for lho QC samplo. O:lIa 

valid. 
Ur.1n1um Data q\Jallf;(Kl n$ J. UranIUm 'ocoYon~ hIgh by .. lactor 01 

1 .OS rokUivo to lho nominal valuo for tho CC :Hlmplo. 0:11 •• 
vnlid. 

MagnQSlum Oat" Qualficd i)~ J. tI .. 1gnos/Um rucovenos low Dy 3 lactor 01 
1.4 or 1.!l ro~tivo to tno nominal Y:1lue for tho OC samplo. 
Bi..1S i~ nollOw onough 10 aNO<:! data usability and d.lla nfO 
considnroo v"lid 

A~onlC Oala qualifIed as J. ArsonIC rUCCMJnflS lOw by a factor of 5.6 
(olnlNO 10 tho nominru value tor U'IO QC snmplo. I.ow bias 01 
l1~nlC indie<llo:. that arson-= tn\ty bo at COl1Conlflltlons grealor 
Ihan l)<1ekQtound and d<lla "m (,on$idored <;u<;POe1. 

UmtllUm Oata quallf~ 11!; J. uranium ,0000vonO$ h.gh by n lactor of 
1.05 rolatNo 10 tno nominal vuluo for Iho OC samplo. Data 
valid -HIOh 0<1141 Quallflod U$ R. Recommendod hOldIng umo o;.;cocdoo. 

Explo~lv"~ 
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IAJ.LE 3 .. 3 

SUMMARY OF QUALITY CONTROL ISSUES FOR PRS 15-004(1) • Samp'e Sampl. 
Number Type 
AAB3320 N/A 

AAB3294· Math( 
AAB3301) Spike 
AAB3307 
AAB3312 
AAB3318 
AAB3323 
AAB3324 
AAB3327 
AAB3330 
AAB3333 
AAB3334 
AAB3343 
AAB3344 
AAS3420 
AAB3447 
AAB3449 
AAB34S2 
AAB34$8 
MB3466 
AA83472 
MB3487 
AA8351S· 
AAB3520 
M83521 
AAB3523 
AA83526 
AAB3527 

L.ab 
Dupllcal0 

MC0336 BlindOC 
MB03<46 Sample 

AAB0326 N/A 
AAB0327 
MC0334 
AAC0336 
AAB0346 

October 30, 1905 
(;IQ!I<I), Io.w: I 

Analy,e. Quality Control Comments 
AlTleliC:lum· Oata quaJlfHJ<l as J. Gamma emcsS(.)n eharaClenstlC 01 .A.m-241 

241 close to those of Th·234. Large ThOrium.~ may eorrtritxt.e 
10 reponed Amerieium..241 activity. 

Antltnan>, Data qua!"ied u R for antimony. Matnx spike roeoVl.iry of 
Barium antimony less than aeceplable recovery 101 tho OC :;.ample. 

Cadmllm Oala QUaJJfied 3!1 J for barium. cadmium. mangan~e. merrury. 
Manganese and selenium. Matrix spike recovery low by 3 iaaol'S ranging 

Mercury from 1210 21.4 (cadmium) reia1ive to tho nommalvalue 10r 
Selenium OC sample. Low * Of cadmium ifldjca10s tha1 cadmIUm may 

00 at concentrations oremer than SAL for two sample~. and 
data lor tMse samples (indicated by "J are con::lClcrod 
suspod. Bias 01 barium. manganese, mercury, and ::.clenlUm 
is nollow 8nc>lJOh to atfea data usabilny and dauJ arc 
consklercd valkl. 

• 
CalciJm Data quaJdiod as J. Laboratory duplICate anatf$$ outSide 

Chromium control window, Data estimated and considered valid. 
Ccpper 

Zinc 
CnrotnlUm Data quald.ed as J. CnromlUm reeoveneslO'N by a fador Of ~., 

relative 10 the nominal valuo for the OC S3.J'T1)1e. Bias is not low 
enough to a11eet da1a usabi~ and data are eons.idcmd valid. 

Mercury Data not QUalified. Recommended hOlCling 1Imo oxceeded. 
Samples received crt JaDoratoty at1ef'l'1)eraturos grOa1erthan 
rOCOlTVTlended, Cata consid,r&d susPtCI and not usabie. 

• 10.6 ~FI Report 



• 
SamplO 
Numb.r 
M~294 

M834:!O 
AA9:3447 
AA93o.W9 
AAB3466 
AAB3520 I 
AAB35:3 I MB35:S 

r 
AAB3295 
AAB3298 
AA83:304 
M8:332, 
AA833:S 
M83332 
AA8333S 
AAS3340 
M83342 • AA8344S 
AA834S1 
M83461 
AAB3470 
AAB347S 
AA83477 
MB3480 
AAB3485 
AAB:JS2S 

AA'83304 

• 

IAILoE 3.3 

SUMMARY OF QUAL.ITY CONTROL. ISSUES FOR PAS 15-004(1) 

(contlnu.d) 

Sampl. 
Tyn. Anelyt .. QUllI1y Control Comm.nts 

Blind OC m·.o·. p- Oala QUalllleC as UJ. AnaIy1e reeovenes low by factors ranging 
Sample Nltrotoluene lrom 1.6 to 2 relallve to the nominal value tor Iho OC sa~. 

Bias 1$ not iow enough to aHeCI data usabtllty and data are 
consiaorod valid. 

Teuyl Data qualitltd as A. Teltyl recovety belOw ac:cepUlblo 
rucovery lor OC samole. 

BlindQC Mercury Data ~aJdied as W or J. MetOJry recoveries lOw by a'8C1or 01 
Sample , .02 relalivo to the nominal vakJe 'or tne OC sample. Bias Is 

nollow onough to affect dOla usabUlty and data 3ro 
considftrod vallcl. 

Vanadium Oala qualified as J. Vanadium recoveries high by a factor Of 
1.02 relative 10 Iho nominal value fOf the OC sample. Data 
valid. 

M;dri;( Morcury Data q.,allfl8d as U; or J. Mercury recoveries lOw by a '8C10r or 
Spli<e , .02 relalive to 1M nominal vakJe tor the QC sample. Bias Is 

1101 loW enough 10 affect data usablUly and data are 
consloered valid. 

Vanadium Dala quaJoifieCI as J. Vanadium recovel1es high t:1f a lador 01 
1.02 rOlalive 10 the nominal value for the OC sample. Dma 
vallet 
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DILE 3-3 

SUMMARY OF QUALITY CONTROL Issues FOR PRS 15-004(1) 

(conclua.d) 

S.mpl. Sampl. 
Numb.r TYDI 
AA83306 NJA 
AA83317 
AAB3339 
AA8334' 
Me3"" 
AA8.l528 
AAC034& 

BllndQC 
Sample 

AA83300 Mamx$pQ 
AAB3484 

AAC0328 NlA 
""C033S 
"AC0341 
AAC0342 

BJiI'Td QC 
Samplo 

0215-9·5·0645 Laboratory 
Control 

NoIIt; NlA.not~ 

J.M.n..1II<I 
R.,.,..cW 

October 30. 1115 
D8&oe~' 

An"vt •• Q\Ul11tY Control Comm.nt. 
Mercury DIIa qualtitd as R. ::Iec:ommended holding time 

exceeded. 

Uranium Data quattleG as J. Uran"m recoverieS lOW by a 1ac:tor 
at 1.8 reiaUve to the nomir'.aJ vaJue for the QC sal1'lOle. 
BIas is not low enough to affect data usability and data 
are considered valid. 

Uran"m Data qualified as J. Uranium recoveries high by a tactor 
of 1.13 relative to the nommal value for the ac 
tanlM. Data valid, 

Mercury Data qudied as W. Rec:omrnende<S hOldil"lg time 
exceeded. ~"recelved a: 1abo1'3l0ry at 
concentra1ions greater thGn recommended. Data 
consi~'1r.d SUIf)ed and not usal*, 

Uranium Data qualified as J. Uranum recovarieS lOW by a factor 
011.1 relative to the nominal vakle for1he QC saft1)le. 
Bias is not low enough to affect data usability and data 
are considered vaWd. 

Aluminum Data qualtWied as J. Laboratory control sample 
Jron recoveries Jow by factors ot 1.06 and 1.1. Bias is not 

low enough 10 affec:r data usability and data are 
considered valkt 

Antimony Oat; quaJified as J. Laboratory controt sample 
recoveries hiah bY 1ac10rs of 1.04. Data are valid. 
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IABLE ~ 

SUMMARY OF QUALITY CONTROL. ISSUES FOR PRS 15-007(b) 

Simple Simple 
Humber TYD. An,lv'" 
AAB:35~5 SUrrogato Acid 
MB3536 Mmtvol.tMS 
AA83S36 
MB3542 SurrOQale Vc I.llU os 

AABJ4~S BllndQC Mllcury 
AAB3429 Sample Vanadium 
AAB:34JO 
MS34J1 
M834J~ 
MB34~S 
AAB34:)(l 
MB34::!1 BIlndQC UmniUm 
MB:J422 Samplo 
AAB3424 
MB3442 
MBJ443 
AABJ·l44 

N·A.I'OC~ 

w • ..,.....,~ 
J.~ R.,...., 

Oetob.r 30. 1 US 
Dl~1.HJ'1 

QUlmy Contro~ Comment' 
Data qualllKS as R. SUrrogalo recovenes Ins Inan 
ac:ceptable IImfts. 

0lt8 quallhed as UJ. Sunogate recovorleS low by a lador of 
1.1 relative to the nominal value tor the OC safT'4)le. Bias b 
nollow unough to aHeel data usabtJ"y and datil are 
conslde'ed valid. 
Data quald*! as UJ or J. Mercury recovenes lOw trt " lactor 01 
1.02 remtt-/s 10 th" nominal valle tor tho OC smTlPIo. Bias Is 
not low enough 10 a"oct dato usablilty and data aro 
eonsldorCKI valid. 

DAta qualfled as J. Umnl,Jm recovorles ktN til a laClor of 1.3 
rolative to tho nominal value lor lho QC safr4)lo. BJas Is not 
low enough to oltoct data uS4bil~y and data oro c:onsM:Sered 
valid. 

... 
I] 
• 

I.~ , 
.. 
.~ 

';J L. 



ChIP'" , 

JAILE 3:5 
SUMMARY OF QUALITY CONTROL. ISSU£S FOR PRS 15-008(1) 

Simpl. Simpl. 
Humb.r TVD. 
MB3329 NJA 
M834S3 

AAB3329 811nc1 OC 
M83 .. 8:; Sample 

AA83331 MattIX 
MB3516 Spike 

Lab 
Oupficate 

BIindOC 
Sa~ 

M.,3473 8knC1 OC 
Samp!e 

AA83 .. 73 8l1nd ac 
Sample 

,J-"tma-.d 
A.~ 

October :JO, , .. 5 
Ot60UJ.v:1 

. 

A~IJyt •• _O",I"~ Control COmm.nt. 
Mercury Data qullitild II R. Recommended holdinq 11me exce~. 

Nilrobenzene D~ qu"-MKI as W. NitrObenzene reeovet'leS lOW by a faaor 
Of 4.1 relative to the nomi'W value for the OC sa.n'IC)Ie. BIas is 
not low enough 10 affect dia usability and data are 
considered valid. 

~lImony Data qu_led as R tor anfJmOny. Matnx JPiI'.t recovery ot 
Barium antimony ,".1han ~ iocovery 10r the OC sa~. 

Caomium Dati ~III*, as J tor baI1um. cadmium, manganese. mera.lry. 
Manganese and selenium. Matrix _. recovery low by 11ctors ranging 

MetCUI)' from 12 to 21.A (cadmium) telative SO the nommJ value 10r 
Selenium the OC SIJ'Jl)6e. Low bias of cadmium lndicaIes 1ha1 c:aQmlIm 

rNly be at concematiollJ greaser than SAL. and data ar6 
considtntd IUspeci. BiD 01 barium, manganese. mercury. 
af)lj selenium Is not Jaw enough to affect dBIa usability and 
data Ira oonsidered valid. 

caJaJm Data quillified RS J. L.Imoflltoty duplicate anaJyJi:; OUlsKSe 
ChrOmium c:onvoJ wtndow. Data vaicl. 

CoDOef 

Tetryl 0 .. qualified as A. Tettyf recovery below aoteptable 
rec:ovel'Y 10r the OC ufTl)6e. 

Mercury DIla quaJdfted ns W Of J. MercurI' feoovenes lOw D)' a fac1orO'l 
1.02 relative to thIt nominal vUJe forme OC sample. Bias is 
no1low enough to affect data usabiWly and da1a aro 
con'id,(ed valid. 

Va~m Data q..,aHtled as J. VanadlJm recovery nlgtl by a factor 01 
1.02 relative \0 the nominal V4We for the OC sampkI. Data 
valid. 

• 

• 

• 



• Simple 
Number 
AA B:l::J 54 
AA8~3S9 
AAB3400 
I~B0402 
AA8:l5:., 
AA80::JS2 
M8::JS53 
AA8335S 
AAB:l398 
AAB3401 
AAB3S00 
AA83S04 
AAB:J5:l0 
AAB33SS 

AAC0995 

• 

• 

'\ .,.. 
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DILE 3.' 
SUMMARY OF QUALITY CONTROL ISSUES FOR PRS 1S-008(b) 

<l 
Sample • 

1.\ 
TYD. An.lv, .. Qu.my Centrol Comments 

NlA Mercury Oala QuallllOJ as R. Recommended hOlding tlm4;) exceeded. 

BUndae Mercury Oata qualified as UJ or J. Mer(;Ury recoveries lOw by a lactor 01 
Sample 1.02 relative to tho nominal value ror the QC sam~e. Bias Is 

no! low enough to attYCt data usability and dala aro 
considerod vallef. 

BUndae VanadiUm Data '=Iual~jed as J. VanadiUm recovery high by a lQC10r 01 
Sample , .02 relatlvo to tho nominal valuo tor the QC samplo. Oata 

valid. 
Blindae Chromium Data qualified as J. Chromium AJCOYery lOw by a lactor 01 1.24 
Sa~e relalive to the nominal value tor the QC saf11)lo. Bias Is not 

low onough to attect dala usabllhy and data are considered 
valid. 

1018 AFI Aeport 
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PILE 3·Z 
SUMMARY OF QUALITY CONTROL ISSUES FOA PRS 1,.009(.) 

Simp', Simple • Humb.r TYD. Anllyt .. QualifY Control Comments 
AAB349g Internal Benzc.{a)pyrene Data qualified as UJ. lr1emal standard~. Data 
AAB3500 Standard Benzo(b\fluoranthene biasGod low bUt considered valid. 

BenzO(g,h,l)perylene 
Benzo{k)tluoramhene 

Oi.n-octyl phthala1e 
Olbenzo(a h)anthracene 

Matrix 1,2·0lc:hlOrobenzene Oatil quaJHied as UJ. AnaJ)'Ie rec:ovenes lOw by 
Spike 1.3·0Ic:hlorobenzene tactors ranging from 1.05 to 011.3 relative 10 the 

1.4-Dichlorobenzene lY.)minal value tor the ac sampkI. Bias is not low 
Napnthalene enough 10 a1fect data usabilily and data are 

1 2.~ Triehlo ro benzene considered valid. 
N/A Mercul)' Data qualtfied as R. Recommended hOldIng time' 

exeeeded. 
Beryllium Data quall1ted as W or J. Recommended hOlding 

Lead time exceeded by a few days. Data considered 
valid. 

• 
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IAILE a-i 
SUMMARY OF QUALITY CONTROL ISSUES FOR PRS 1S.009(j) 

Sample Simp', 
Numb,r T-'lj)' An.Iy". Qu.lIlY_ Connal Comm.n" 

'i 
I.. 

021S·~5·0' 54 LaOOlalOry ;:.Amlno ..... 6-0Inllrololuone Data qulMI4I<2 M W. L.atIOralory c:onUOI 
Control ... Amlno-2.6-dlnllroIOIUf)ne saJll)lo recov.rles low by factors 

m· Olnllrobonzena ranging Irom 1.03101.5. Bias is nollow 

.. 
• ;j .. 
o 

m.NIItOloJueM tJnough 10 aHect dal .. usability and daHl 
NltlObenzune are conS:der4td valid. 
o·NlnOloluone 
p·Nlltl'lloluono 



COu'" 3 

The Jibol'Mo!), QC la~ (btinds. SUfTOgatn. NIbOl'lIIory ccntlOl samples, matrtx spikes, and ,mernal 

standards) wefe used to determine whether anatyte rec::ovtty was outside the ccn'Jol HrnitS established tor 

an anatjtbJ suMe, The OAlOC 8SItSJmtnt of the an.tJyUcal data ~OT this investiga1ion found tha1 these OC 

51",,* wer. occaslonaly abo .... or below COf11011itr1b ~or various anaJ)o1es 0( analyticaJ suiles. As a 

retu_, the data au.odated with tneM type. of 00 urJ1)1es were biaYd high or lOw and needed to be 

use.1td to de!.rmine whether data usabilily we afttc1ed. For exampMr, II the QAfOC data a.r;soda1ed 

wtlh an analyte wers out ... the <:ontrollimlls. it was necessary to detennille whether the rewt:.i~ 'lias 

may have cauHd thtt reponed sample valLI. to be 01'.' than SALs. nw CUda atfedod in 1~~ way are 

sutped because II was not possJble 10 determine whmher the analytical resun was at a corlCentrn1ion 01 

concern. In lddtlion. dI1a quilNfied as ~ were not incorpor4ted '",0 1he data co"..,arison due to CAtOC 

probierm that made the .ample values unusable. 

3.1.1 Inorganic Anll)' ... 

ForPRS 1So004( •• d) (Tabfe 3·1). data usab*eywas affecled for some arsenic samples as a r~..ut: of bw 

IMrcent rtcOYety in the blind OC~. Thne data indicate thai arsenic: may be a1 COncentra1ioM 

gr ... .,r than background. and the dati are considered suSpetL However. arsenic is no1 considered 10 be 

pre.ent as a result of adMties at this Sile. Mercury data for satJ1)Ies AAC0934. AAC0993, and MC0926 

wefe allo unusable because the hoJdlng time was exceeded. 

For PAS 15-00t(b.c) (Table 3-2). data usabililywas affected 10rsome atSenic ~ as a res.un of loW 

percent recovery In lhe blind OC sat11)Ie. These data indicalo that arsenic may be at concentrations 

greater than bad<ground, and the data are considered $USpect. However. arsenic is not eonsfderoo 10 be 

present as a result 01 adtvitios at this site. 

For PAS 150004(f) (Table 3-3), data usab4lit). was affected Jor some artimony saIll>les as a re"'..u11 01 loW 

percent rKOVery ,n t~ matrix spike. These data were unusable. Data usabili1y was affected for two 
cadmium 5al'J¥)les as a resutl of low percem recovery in the matrix spike. These data indicated that 

cadmium may be at concentrations greater Ulan its SAL. and tne data are considered suspect Mercury 

data tor twelve samples were also considered unusable because the hOlding limo was exceeded. 

For PAS ,S-007(bj (Table 304). the ;norganics that had OAtOC problems were qualified accordingly. 0813 

usability was unaffected. 

For PAS 1S0008(a} (Tabte 3-5). dala usability was an8aed for twO cadmium ~ as a result of IoYI 

percent recovery in 1he matrix spike. These data indicate that cadmium may be a! concentrations greater 

than lis SAl.. and lhe data afe considered SUSpect. Data usability was affected ior two antimony ~ 

October 30. 1"5 
Dtklli!o,P.f1 
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as a rosult of low percent reccvory In tho bind OC sample. The:l8 data were unusable. Mercury data tor 

two lM'lmpies were also unusable because the holding time was fxceoded. 

For PRS 1 S.008(b} (Table 3·6). mercury data for five samples were unusable becaUStI the hOl<llng time 

was exceeded. 

Only two samples In PRS 15·009(0) were nHoetod by OAIOC !,roblems (Table 3·7). and woro qualHled 

aeecrding to tho U'lCen:.lInty 01 the re~rted values. Two mercury samples were unusable as a result of 

exeetXIing ho~ng times. 

For PAS 15·0090) (Table 3-8). dDla usability was unaHeaed. 

NO ONOe problems were encountered w~h PRS 1S.012(b). 

Organic analysis was not conducted for PAS 1 50004(a.d). PAS 15-004(b.e). PRS 15·004(1). or PRS 15· 

OOSln). All organic pes analysis was C(\nductfJd tor the two AOC 15·004 samples. 

Sorno 01 tho volatile and semivOlaille organic data trom PRS 1 5.Q07(b) wore atfoetod by ONOC issuos 

(Table 3-4). For tho acid senwolatlles In three samples. data were unusable as a :esu" of low surrogate 

roeovonos. 

Two :-.amplts lrom PAS 15·009(41) were af10eted by ONOC Issues (Table 3-7). Data usability was 

unaHoctod. ONce issues lor PRS 15·009m aro prosented In Table l~, Dala usability was unaHocted. 

No ONOe problems woro oncountered with PRS '5·0' 2(b). 

::1.1.3 Radloch.mlstry Analy ••• 

OAJOC (txnmln.,'lon ot tho radlochemistry data Includod identifying lhoso analy1es wMh concentratIOns 

roportod WIthin th,," tltnts (:) sigma) Ihv uncertainty ot tho r"sults as nondotectod. Tho •• or.atytkal 
ro~lt$ th.,t woro less than 3 sigma wero consK.1ofod to .all within the uncertainty allhe radiochemiStry 

eountln; ~tatISlic. 

OAICC i.'"~es were associoUed with percent recoveries at Ul'llnium In matnx spb at'd blind OC sa~s. 

C\I.iJ/lfiocl (till! ON ptOStlnted in Table 3-, through 3·8. 031a usability WZI$ unaHoded. Thttro WO'D no OC 

prob"'~ wrth PRS 1S.012tb). 
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3.1 •• High ExploIIV •• AnII')'''. 

HoIdi1g times 10r approximately 90% o1lhe moh explosives (HE) ~ in PAS 15-004(b,C) and PRS 

15-004(1) we,. missed. However, no HE was deteaed in any samples. inckJdj~ t'le remaining 10% of 

the~. In addAion. field weening at aJl sites Inc.ticated that HE was ncrpre&<,m. HEs were I'101 

analyzed 'or PRSs 1S'()04(a.d), PRS 1S·007(b). or PAS 15'()12(b). 

3.2 ScreenIng A ..... m.nt M.U10do'ogy 

3.2.1 Background Comparllon 

The InlUal screening assessment decision point is a COf1l)arison 01 analytal resultS with background soil 

eoncemraUons. Analytes that occur naruraJly In soils (e.g .• 1.Ome metals) are statistically COfTW)ared with 

concentralions measured In comparabfe uncon1aminaled soits. Th& method used is the hot 

measurement test. which Is appropriate in an InitiaJ RFI screening assessment where a single high vaJue 

can trigger 1urther analys.ls. Each ~ is c:ompared with the upper tOlerance IitM (UTL). which is tne 
95". upper .:ontlchmce limit for the 951h percentile of the background dlSUibution (RytJ 1995). 

lnorgenlcs. The Laboralory's sfto"'Nide background database uses da1a from soil samples from 

exposed A. B. and C norlzons at a varifty of locations across Los Alamos County (Longmire et al. 1995 • 

1142). The soil horizon from which tho environmental samples were c:olleded is ur»'.nown. Therefore. 

bad<ground UTLs from all soli horiZons wero used in the data COmparison for this report 

AldionucUd... The uranium data are reported as the lotal corlCentrdtion deteC1eO in either "gil or 

J.IOIg, The Laboratory's sl1e.w1de background soil database inductes measurement oi total concentration 

Of uranium. Background UTL.s for aJf solf horizons were used for theSe COt1l)8nsons. Oller radionucJidB 

ftlUItS ale repot1ed by isotope In oither pCV1. or pCl/g. 

Orgenlcli. Comparison ot the volatl~ organic compound (Voe). SVOC. and HE daUl10 baczground 

cou~ not be conctJC'led because background data were not available for 1Me analyles. 
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:1.2. ~ Scr •• nlng Action LIYIII Comparison/01hlr Stlndlrl'.1. 

Thu l.Jt:>Jratory h.ls adOQle<:I tho U,S. EPA's RegIOn IX Prollmlnary Rett"lltdltlllOn Goals (PRO:;) a~ SOil $ALs 

lOt compar.tllvo purposo~. Tho PAa~ ate n$X·b;.uud. medl3'soeotlC \lcti<'n levels thai attl compared to 

m:\):l~m concontt"tiQn~ of M unal)'to in ore..-t 10 dototmlno whothl.lr funhor ovaluation Of ~Ionl:'ll 

contamtn.1hon IS warranted. The SAl.. for lead In 5011 IS OotlVed from EPA guldane<t on OSI"Dh~hIr)Q luau 

c19aNP lovol5 (t.ANL 1995. 1164). SAU lOt water ilro b.lSO<I on logylalOty levels (0.0 .. maximum 

contaml~t lovots IMCul'ot surlacl1 water and groundWlIter). or ato cak:ulatO<l USing it raS)l.·~S"d 

motnodology do scribed In tho pIOpQsod RCRA Sub~rt S. Corr9ctIVO Ac1iOn tor Solid Waste 

Man.1gomont Unrts (EPA 1990. O~~). 

PRQ: at., c<&lculatod USIrv,J tno mo~t cum-mt cnomical·spocihc. rolJla·specilic: IOxictey values and detau" 

!,)~PO~uro ~~mctto~. They alo based on avoraQo daily UXpOSUIOS Ih3t dO not oxcood thoso 

corr~pondtng to target l\$k or tlaZan:s va"'es (1.0 •• n cancer nSk 01 1 In a mellion Jor aU ClaSS A and 0 

c:.lrcinogons. "cancer n$X of' in 100.000 lor all Clas.s C carcsnogons. and a hazard IndOX 01 1 lor 

no nc.llCu'Iogons). PRGs derived for calcll'lOO-.tniC COrl'lliCuentsin soil aro based on rho assumption thaI 4i 

7C·kO adUlt IS ox~Sed to soil through Innalatlon Or panlCulates aocS volatllos. Incidental soli inOtlS'lOn. and 

(lermal exposure ovor a 70·yoar lifotime. SAU for noncareinoglJnlc conSllIUfJnts worfl calCulated uS100 
tho a!:!OumpttOn mat a t&-kg <:nUc 1$ oxposod (LANL 1995. 1164). 

N'}ithor RCRA nor tho proposed Subpart S (EPA' 990.04(2) addrussos raClOaClive constituents. To 

ens!,;ro IMI rndlO3C1ivo and nonradlOactivo compounds are addressed similarly. and to Simplify Inteorating 

'OQulatory 'l.'qIJlrornonts tor radiOactIVe constituents. SALs lor radioactiYo compounds woro durivcd In a 

mann~r ::Imilar to tMt used lor deriving ac:1lOn lov\)ls In Iho PlOPOS9d Subpart S. 

For radlOnucJido$ tor whICh media·specHic concontratlon limits are nol speenied in other rogulations. tho 

l..1bOratory ha: proposed SAI..s basad on an annual dOSO 0110 mrolTVyoar ~yo background levels from 

tl siOOlo radioactivQ conS1ttUMt via all pathways (inhalation. in)lostion. ole.) (LANt. 1995, 1164). 

~.2.2.' SummOlry ot Risk Seroonlng Me\hOdology 

A scrooning assessmem ot potttmial risks to hum.1n nea~h at a sito is COnducted tor all analytD: except 

thOse present at concentrations beiow dotection limits. All detected analytes are considlJred copes. 
The J!OSessment consists 01 three slmplo comp~risons. aNor which each COPC either dOcs nOl requiro 

lurthor ovaluation and is eliminated. or proceeds to the next comparison. Those eonstituents that remain 

01 potential concern atter ~he second comparison (with SALs) or ottor tho third comparison (Multiple 

Chom:cal Evalualion [MCE)) are evaluated lor subSeQuent actions. i.e .. risk assessment Ot cloanup. A 
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detalJect discussion of the screonlng assessment methOdok>gy is provided in the positiOn paper ontitl9CI 

-strl)enlng Assossment MethoClOk>QY at I..os AJamos Na1ional Labormory"' (LANL. 1995a). 

The first SlOp In the screening assessment is Ihe co~rison of Cfeteded ltVe/s Of anaJyt~ 10 background 

UT'I. concentrations. For analyles that occur na!uraDy in soils (e.g .. Inotgar.ics SUCh as atv.1nic and 

beryllJum). d8lec1ed c:on:;,ntratiOns are CO~red to the background un format anaJ)18 in l.os Alamos 

County. Sonw of the me1afs anaJyz.ed as part of ,he analytical suite were not subjected 10 the data 

comparison because they were no~ e:>nsJdctod 10 be COPCs at the s"" inv~;gateCI. tf the detected 

vatuo of an analyt(l Is oqual to or less than K!~ bad<ground un.. it is eliminaled as a COPC. /11he detected 

'IilkJe of an anaJ)1o is greater than ls backgr~oo UTL. it is retained as a COPC and is submrt1ed 10 1hn 

second step In the screening process. ThC>~e anatytes that are de1eded but dO no1 have background 

VPJIS are aJ50 SUb}ectftd 10 tho second step in the proeost. 

The second step In the screening assessmem is the comparison of defected c:oneemratiOns with SALs. n 
Ihe maximum dettaed c:onc:emraUon of an analyte is greater than the background UTL.. tho delOded 

vatue is Ihen compared with the SAL. for that analyte. On the baSiS Of tnis c:ompanson. analytes are 

categorized as either aqual to or exceeds SAL. below SAL.. or no SAt.. if a SAL value has n01 beon 

c;.lculated. 

Chemicals 1ha1lndlviduaJly do not exceed their respec:1ive SA1..s bu1 do exceed bae:kground UTl.s (or 

detection limits If no UTL.s are avajlab(.e) could. by virtue 01 co:'J't)inatJon. prove a potential risk 10 human 
l1ftaft:.. To evaluale 1he potential risks posed by such combinations 01 anaJyles. a MCe is conduC1ed 

wher8by each analyte is c:a1egorlzed according to environmental medium (e.g .. water or soil) and 

toxicological eHeoe1s (I.e •• radionuclide, carcinogen. or norn::arc:inogen). The maximum concentration valtJe 

of 'taCh 8fk1ty10 In a given category Is dMded by the SAL. for that analyte. and the resultant normaJized 

valUes for al the analyles In a c.cl1egory are summed lsum of thl1 maxiflXlms me1hodotogy: eQUation (1 )]. I:f 

the sum is less than or equal to the target value of one, none 01 the anal)1es are considered !o be COPes. 

For a smaU site. If the sum is greater 1han one, the ma~ contributors 10 the sum (I.e •• thOse WIth SAl. 

contP3rison ratios 01 0.1 or more) are c:onsidered to be COPCs. For a larger site, if :he sum is groator 1han 

one, a maxiflXlm of sums methodology is used (equation (2»). or, if appropriate, a preliminary risk 

assessmem is C:Onducted. tr the MCe is conducted on the individual samples. each anaIyIe is normalized 

as deserbed previously and summed. It the S3l'1l1le sum is less than or equaJ 10 one. 1he analytes are 

eliminated as copes. II the sum is greater than one, the major contributors 10 the sum (I.e •• those with 

SAL comparison ratios 01 0.1 or more) are considered ~o be COPCs. This evaluation Is used for screening 

purposes only and does not Indicate a panicular risk level. 
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The tJqUations lor calCulating the spptoptla!Q normallze<l sum are 

M • :;(~ (C. ~/~} (EquatIon 1) 

whoro: 

M • sum 01 ma;(imum nolTl"'dlizod concentrations: 

• COPe Index: 

• ~ltlt index; 
,.. 
'-'I~ • ma;cimum concencrotion 01 COPC i at site J: and 

SA\.. • ch.tnic.,I·spodtie SAL lor tho I'" COPC. 

or 

M • max, (!. C. ~ I SAI.j (Equation 2) 

where: 

M • ma:dmum ~t the $um 01 norm31~td ccnconlralkms: 

• COPC Index; 

• site Index: 

~j • ma:c.imum \X)ncentrnliOn 01 COPC lin :uunpIo I: and 

SAl... • chel"r"liCal·specltiC SAL. for the I" COPe. 

For INto information fegardlng INs equation. no "Screening Assossmen! MethOdology ot Los Alamos 

Nahon..ll L..lbor""ory· (LANl. 1995a). 

Fi9Jro :3-1 shows Ihu dfClSlOn Io9IC usOd for tl'lo human hvnllh sero9nlng assessmont 

3.2.3 Ecologicil Scr .. nlng " ..... m.nt M.,hodology 

Tho putpO~e 01 nn fJCOloxicoJogic.ll scrooning assossmentls 10 cMtermlno whelMr chemicals ShOuld be 

retained \lS chemic.als of pOtllntlal GCOlOxICOlOgieal concern or ellminotod frem tunner consldoraUon. The 

scroening nss.SSlMn1ts baS-lJd on information collocted during SUNO)" eoncJuded 10 ,volUalo 'he 'i1o lor 

~1C9k:.11 Nsources und sens,,"'o habitats. s~f)·sPGcHiC IntofmElllotl abO'.:, OXpOsure potentlat lor 

ecologQl rQCOptOrs. and chemical charaaetiz:stion resuMs. SCreening lOt ecoloxlco~lc.al risk uses a 

phouod .:a~\lCh wher,ln sites that h.1vo COPCs above badl.oround UT'Ls are .valua'Od lor habilat 

quality. and then compared 10 ECOIO)(icolQgleal.Scroenlng Aaion Levels (ESA1.J) If tn.f. b su"lclent 

potonti.,llor oxpo,ur, 10 ecological teafptOfS. Figure 3·2 shOws a ltowehart Of .he deCisiOn Io9IC 

OI"l'.bod~"'Ct in Ihe ecological SCteening assessmenl process. A detDlled desctlptlon of the scr"enlng 
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. methodology II ptes8nted 'n Myers and Fe18nbaugh, 1995. The methodolOgy 10r de1ennining ESA1.s is 

presented In Eblnger 81 at, 1~. In which ESALs are detennined for birds. mammaJs. and reptiles based 

on body size and feeding habits. 

Ii no COPeI remain after the screening process, NFA may be proposed. However. if sites cannet be 

eJ}rrinatod 'rom further consideration during the initial screening assessment. funher InvestJgaUon may be 

necell8l)' • 

To facilitate decision.maklng about IndMduaJ PRSs, a model Is used (Figure 3-3) to l.S$ign PRSs into 

groups that require no funher action and Into groups that should be subjeeted to ESA!.·based screening. 

The potential for a PAS to contribute to the exposure 01 ecologlcaJ receptors Is evaluated by consldenng 

the gan"ral landscape conditions around Ihe PRS and the habitat condl1ions at and immediately adJacem 

to the site. To evaluate exposure potential for ecological receptors, numelicalmnkings of Jandstcq)e 

condiflon and 01 receptOr 4Jc:c.ssiblfify ate assigned to each PRS. When the IWO rankings are multip»eO 

together, the high values indicate sites that 31'8 more Ikely to result in exposure to ecoJogicaJ reeeplOrs 

Ihan thoN with lower scores. 

HABITAT-BASED EXPOSURE RATING 
LandacaDo Condition 

ReceDtor Acc •• a '1 J 2 I 3 
0 NFA 
'1 I 
2 eSAL. COMPARtSON 
3 

FJgure 3·3. Hablt.t evaluat'on model 10r Identifying PAS. that may be excluded from 
further conafd.ra1Jon 

3.2.3.1 Ranking 01 t..andscape Condnion and Recel)tor Accessibility to copes 

The PASs are embedded In landscapes having variable vak.tes 10( bCOlogical receptors. Tho lanclscape 

condilion sco,e Is an ordinal ranklng ot the ecolOgical '/alle of these Jandsc:apes. A PRS that lies within a 

hjghly dlSlult)ed landscape receives a lOwer score Ulan one in a landscape with less extensive 

dlaWlbances. Sit~s that are highly impacted by JncluSlrlaJ development or are regulatty distut1>ed by other 

human aettvitles ,eceive a score of one. Many T As at the Laboratory tal into this category because much 

of the landscape is covered wllh buildings. roads. parking lots. and security fences. Many other PRSs at 

the Laboratory are in areas that are subject to disturbance from human ;tdjyllies. These $Mes receive a 

. score of two, because the density 01 development and the frequency ot distultance are suCh that 

ecological rteeptors use the areas 10r ponlons 01 their lite eyckf. The boundaries ot T As or loW.oensl!y 
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dovolOpments InII into thIS t:ltegory. ThQ 1In.,1 category oll:lnoseape COndition pertains to aroa~ WhOIO 

,no,O is Ir.tlo or no hum.tn<.lused distulbanco or wheto ,no habrt.,1 has hlQh OCOIogIcaI valuo, sucn as 

wolJards or other so",itlvo h.'\bilats. Too,,, mow; luce;"',) a ~~ro 01 throe. High SCOles may rosult In a 

recommond.:ltlOn lOt lurthtlr II"IYQstjQaoon. whorens lOw SCOtOS rN)' suPtX>" proposing tno PRS lOt NFA. 

E.1I:h PAS 011:0 is oiven an Oldt".d SQ)ro that totleas how aC¢Ossiblo COPCs aro '0 oco~ic.'1 tocoplors. 

Ao:QssiCi!lty ,~ (tVDlumoo Oased on whelher ecoIOO1e." recoptors. havo t1 roasonaOle potontlallor comlllO in 

contact 'Mth COPCs at 11'10 sito and whelll41r COPCs aro hkoly to be transported away Itom ,1'10 PRS. 

Rocoptor accossibillty is JuOOod by tho habitat col'ldj,jons Immediatoly surrounding Iho PRS. Therofore. 

tn.~ 11'\fJ,ISUfO i:. not complo,oly Independent 01 tho I.'ndsca~ condition ra~g. II tho poton'''11 tor accost. 

by rO'"..oplor; i'l highly unlikely, thon lho lCC~slbillty Is $COroo as %oro. II only :uno," rtsk is eol"lsldotod. 

tMn conllll'nlnants bunod t:olow ,he zone Of biOlOCJic:a1 activity (depths> 5 It) oro :..:ored as ZOto. 

GroundWator al:>o deus not rl1prO$4nl a current oeotoxiccloOical rt$ok and is scored as %oro. Whon the PRS 

or It:o a~1.1,qd attodod modla conSist of sm.:a1l1'l4l0lt'1I patchvs within an Induslrial contoxt. thlJn tno 

",cc~:oibility &COtO 13 ono. Thoso p.1tchos aro distinguished Irom thoso thm fOllOw by booing complololy 

su~uoood by hul'11iln struduros ~roads. r.,neos. buildingS. ~nung lOiS. OIC.). A PRS will rocoNe an 

acco~rty ranking of hYO If Ihoro is :1COJS!j to open SP.lCO. Thoso aroas Oto impaetod by human adiv~ios. 

tJut :omv ~xposuro 10 ueolOgk;..11 reeoPIO~ Is likoty. Tho final ranking valuo. 11'11041. is resolVed lor 

ccnt.lmnahOn 01 hnbit,ltS Of h~h ocoloQlcal Y31uu or when tho polonllallor COPC transpon.lC: other 

h.11:J4~I!::' IS h-gh «(H.t.tall!:. 'or oxa"",I.1). As WIth 1.1~e.10f> COndlUOn. high SCOtes mity rosult In a 

tt'OJIM'lQI'Id.lhon lor lul1hor jl1VQsligalion, wh.,roas low scoro!> may support n fl!lCOmmondatlon 01 NFA. 

It 1M hat:ltal modollndiC.'tos IMI ecolOgical oxposuros Uto IIkaly.thon ESAU am appliod to oach COPC. 
For cope: lh.ll ato bolow bUCkOfcx,md UTl..s. tno un is used in pQCO or tho ESAt.. AJlY cope Ih.1t has 

conconlr.\IIO"~ lo~ than the mInimum ESAl. or UTL rT41Y ~ oxcluded 'rom furtilor considor:JIlon. 
Adr:lhOn.l1 semening co"...,."I:>ons 01 Iho COPe V;JIUll, I'ruIY I)() rlX/Ulfod bolo,., m.1.klng deci$ion~ about 

rocomm.,ndation ot no tunn..,r adlOn. romodi..11 actions. or Pha~o II sampling (sao Section 3.3.2 below). 

Ourll19 tho c.1!Culatlor. olthu ESAu.. on unconalnty '"ctot 0' 10·100 is !ncorporalea Into Iho equatIOn 10 

"Uow lor c~mJ:lOI.'tion Of toxicity data and oU'IOr a~ulTlplions. If tho Hazard Ralio (COPe valuo/ESAt.) Is 

equal 10 or only sllghtty groater than ono, lhis 'ndor <:.:In be laken irno consideration In usJng tho Hazard 

Rnrlo to I'11itko doc~n$. COPCs tor wh-=h no ESAI. oxists, or lor whiCh tho roporting limit oxcoods tho 

ESAL. !l.hould bo fotainod as COPCs. 
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3.2.3.3 Ecological Risk Assessmem MethOdolOGY 

A second 1ler 01 ecotoxioologieal ris.k $Cteening may be used to make dedsjons abOut a PRS. The 

scrHnlng cntetia prftsemod aboVe ate based on no-obServal)le·adverse-e1fect toxj(:ologiCAl c~el"ia 1ha1 

may be more conservative than is desjred, By subsUMing 1oxk::OiOgical reference dosr. basco on 

studies with reprodUction and sulVwal as endpoint:; (Opresko 8t at 1994). a second Uerof ESAl.s 

(ESAL.2) were derived ('ollowlng the I'fIeIthOds m Ebinger 01 at. 1995), 'The ESA1.2 vaJue~ may be used to 

ca~laIe haZard ratios So auist In maNng detisions abou1 sites. Hazard raWs gteaM than one Indicate 

that r"idem wikflNo populations may be affocted by.Q COPC. A final second-tier seteenin; errleria that 

may be used to evaluate sites is the 1hreshOId for phytotoxicity (Phylo·ESAL) (Will and Suter 199<'). The 

Phyto· ESALs also can be used 10 calcul,U' hazard ratios SUCh tha1 hazard ratiOs greater than one indCate 

that somo specJ4ts of plants may be adversely affected by COPCs assoc:l.a1ed wflh the srle. 

cOPCs that cannol be eliminated by the screening process will be evaJIJated by a moro comprehensive 

ecological risk assessmem for rept'HetJlatw, eeologk:aJ receptors. The baseline ecolOgical os)( 

asseufTKJmlnccrporales the sc,"eening asHIsmenl results witn other factors such as tho actual amourn 

ot time 1hat an animal spends on contamlna1ed sites. tnt effects of muhiple contaminam exposuros over 

mu~ipIe Iiles.tne dls1Uftxu-.eO effect of any remediation adMU,s, and the effects,nat contaminant 

transpon may havo on fU1ure ecological risk. The spatial seaJe of the assessmern cortlorms 10 some 

natural ecologiCal unn thaI is defined by the ecolopic:al risk aSSHsmem endpoint. Within 1hi~ 1ral'1'lC'W':lI'~ 

(EPA 1992). oach PRS within the exposure unit can be eval:Jated for its comrlbutiOn,o 1ne Qvorall 

eeologleal risk. EcolOgical"s.k assessmem ondpoints are being defined. and delineation of appropriate 

(fJ(poture units is In progress. 

3.3 A!lk AII ... m.nt M.thodology 

No human health risk assessments are presented in this report. 

3.4 De'lelopment of ConclusIons and R.comm.nd.1Ionl 

RosulI$ 110m the 1ieid wol1< woro analyzed in a S10pwise fasnjon. First. all fixed labora10ry dM.a was 

evaluated for usab)flty. as oullined in Section 3.1. Data consJdered usable were then subjected to an initial 

screening assessment which involved comparison of analytical resul!s wilh background soil 

concentrations, as doseritMJd In Seaion 3.2.'. ResultS Jess 1han or equal to baekgrount1 afe not 

considered COPCs. and are eliminated from funher considel3tion. 

A screening assessment of potemlallisks 10 human heatth a1 a sHe is conducted tor all anafy101: e;teept 

lho~e present at concentrations below detection limits. 'The assessment consists m threo slmple 

1086 RFJ Repon 

• 

• 

• 



• 

• 

• 

COrTl)aMSOns, Mor which each cope either does not requite tunher ovaluatlon and is ellmmatod. or 

proceods. to the next colT1larlson. Those consllluonts that rOfTlilln 01 potential concern al10r tho ::;oeond 

co~'rl$On (Yflth SAL.s) or after the third co~:uis.on (MCE) aro evaluated lor subsequont potontial 

.:lctJons. i.e •• nsk assessment orcloanup. Analytes tor which no SAL exi$lS aro conservatively rOlalnod as 

COPC~. 

'\ -, 
1/. 

" 

,. 

The n..1luro and ~xtont 01 contaminOlllon was analyzod by using fiold scrooning andlixed labor;uory data in (:J 

concert Tho combination of !leld screening mttasuremenls and fixed·based laboratory measuremonts 

w~ usC(! to ma.l(.o dads ions regarding actions to lake at the PRSs Investigated. Tho conclusions and 

roc:ommondatlons for oach PRS are doscrlbed In dotailln Section 4. Field screening was ut.od to bias 

SillTIples scnt tor fbeed laboratory analysis. as well us to determino the areal distribution 01 conlamination. 

The fixed k1boralOl)' analyst:; w.tS utilized to dotermino (ho quantitative naturo 01 tho contamination. 
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Chap'." ., 

4.0 SITE.SPECIFIC RESULTS, CONCLUSIONS. AND RECOMMENDATIONS 

Tho peJrpQ50 QllMlfTl)lIng Dt tho k)Cations ecvertXj by Ihis rupon wit$ 10 dqlermne whOthor any 'iOndlCant 

ehomQI. rad:Oactivo. or HE contamlt\'Uion COYId 00 found tit TA· 15. 

Tho PRS::. woro idontlllQd th1sod on rOS(lorch in Iho 1..1bOmlory archivos. intorYlOWS wJlh prOSQnt and 

'ermor omp1oyoos. ptovlOUs:Y p'JbliShOO ropons $.ueh as tho 1987 CEARP Report (DOe 1987, O~(4) nna 

tho 1990 SWMU Roport (t.ANL 1990.0145), Otoynd nnd n~rlal photos. onsho In$pee1lon~. Hoanh aMel 

S:tloty OIVI~n fe(OtaS. m.1J)S. slructuro and utility drawings. and onginoorsng '~cords. Much 01 this largo 

be<tl 01 dala IS now on 1110 In Iho ER PfOOt'ilm'~ Rccords Proeonlng Facility (RFF). 

ThIS ~Odl()n pt(tsonlS ttw rosurts of Itle slto InvoShgtltions. tno concluSions that wero drawn ba,O(I on tho 

d.lla. and th4:l roeommond.ltlon, lor furthor actions lor oach PAS. Thu proposed actions for tho ,ollOwing 

PRS::> ate hslod in Table 4·1: 1S.QQ.4(b.c) - Finng &10 A·B: ,5·004(01.0) - Filing Sito C; 1S·~04(r). 15· 

OOi3(a}. 1 S.OO9(o) , Md AOC·15-0().I- E·F Agoregato; 1S·001(b) - Matorial Oisposal Aloa (MOAj·Z: ,5· 

OOS(bi - Sut1aeo Oispo:ml Alva at R..w: 15-012(b) - Osx!ratlon.11 Rolo.lso: and 1S·00!l{i) -lnac1rvo 

Stplic Systom. 
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!AILE, 4·, 
PROPOSED ACTIONS FOR iA"Hi 

HSWA HFA ACC"lr.t.d Further 
Cf •• nu~ Inv •• t1jllllon 

PRS YES HO veA Ee Ph ••• eMS, RaUona', 
II 

1S.004(b) x x COntaminants 
found requite 
1ul'lher achon 

15·004'C) X X NoRCM 
COnlamlnant$ 

found 
15·004«8) X X NoReM 

cornaminants 
10und 

1!, 004(d} X X NORCRA 
comarrunants 

10und 
15·004(1) X X -- COntamlfla.n!$ 

10und require 
funher aC1;on 

15"()08(a) X X COrnamlnants 
found require 
1ul'lher ae1ion 

15·009{(t) X X Comamlnams 
found requite 
1unher action 

C·15·004 X X NO RCRA 
contaminants 

found 
15·C;V7(b) X X comamtnants 

found f&QUire 
furth'!f ae'hon 

15'008(b} X X Consde-r fully 
Ylith Finng Site 
R-44. Dl'ObaD~ 

EC 
15'012(b) X X COntaminants 

found requtre 
fun"er action 

15·0090> X X Conlamlflants 
10und require 
funMr action 

Now; HSf/A. PAS i. hl«lin Haza'douundSolldWut.o~......,....,tI t.b:Ueoflhe \..r.1botmcry. R:RA P9ITN! 
HFA • no II.wtw ackItI 

VeA. 'oOIunW1 ~ ac:tI:ItI 
EC • ,,~dIrIIttJp 
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,Chllpter 4 SI, .. Sp.cIflC Results, ConclusIons, and Recommend.tlons j~ 

4. , PRS 'S.OO4(b,c): FIring Site A-B 

:"RS 1S·004(b.c} consists 01 two small, InacUvo Ilrjn~ sttes 1o<:ated In lho soulhwest IX1rt of TA·1S at ono of 

tho ton comploxes scanered across the mesas 01 tho Technical Aroa. Firing Snos A and a aro in a flal. 

gmsl:Y moadow, respectively about 400 and 600 tt sOIJlhoast 01 Building 15·183 (seo Figure 1·3). nOI 

southwo!>t as slated In tho RFI Work Plan (LANL. 1993. 1007). 

Inrti..1t cons.truction of tho (iring sites at TA·1S, !lrst called -R Slto," was completed in 1944 during 1M 

Manh.anan Projoet. Firing Srto A. PRS 1S.o04(b). was Ursl used In lalo 1944 and Firing Sito 6, PRS 15· 

004(c). shortly thoreafter. Tho Urirv.1 $1I0~ wore 2000 f1 south or the main TA·15IabOmlc-ty/oUico building, 

TA·1S-.40. Mo!.1 01 the oxpt>rlmontal work was conductod at Firing Site A, whore the sizes 01 tho 

oxplosions. wore rolativuly small. using up to 50 pounds 01 HE. Firing Site B was used lor larger shots. 

Firing Site A had a control bunkar rrA·H~·6) located about 100 It nQrthwost. 

Firil"l9 SilO::' A ,lrld 6 woro both In uso until about 1953. ThOugh they still appoar on a 1957 !litu map. thoy 

wern dllSCfiOO.'j thoro as no longer In usc. A 1958 no rial pholO shows lmll only a small are3 nround oach 

!inng ~rto had boOn visibly ,,"oded by tho testing or by vllOol.nion clearing. Control bYUding TA·1S·74 

was It:;uxl as abandonoo In 1962. 80th It and bunkor TA·15·14 woro survoyud In H)65 priOr to 

de<:ommi!:Sioning :If'Id found 10 contain no delOC1abio lovols 01 Dither radioactiyo malerlals or HE (LANL 

H)9:1.100;'). Firing SilOS A and 8 were doc:ommiuionod in 1967 and Iho surrounding land w.as 

r~"'dcd. t-.o Inrormation 15 avall .. 1blo ragard1no d~ommis..«;ioning or tho Olhor ~;rructuloS (LANI. 1989. 
OSG1) 

InfOlTTl.1tlOn r\''O.m:jj~ copes used altho!>o linr.g :sites i\ mlnlm.ll. but sUSPUC1ed materials InciudO natural 

uranIUm. borylhum. IOOld. and morcuty in sm:tll quantiUos.. Arnounts 01 HE usoo in shOts woro s,1id 10 be 

typic..111y rtlthl)r smat!. 10-20 pounds por :shot. thOugh a low 13r~Qr shots wurt} roporto<! (LANI. '989. 

00G1). 

4.1.1 Previous Inv.sUa.Uonl 

An avnal radiologic.11 'UNOY sensitive 10 gamma·.,mrttino radionudk:tus was COndudod in 1982 by E~G 

(Fnt::;(ho 1009. 10-0033). but no ~volG were dtUee1ed above tho background 0110 pCllm2 

(awroxim;noly 100 pCl/g. assuming that tho activity being measured Is in tho top cornlmOlor 01 SOli). 

Tho OI~s.:;lOn of SWMU 15-004 (titlng si1oS) In tho SWMU Roport (LANL 1990, 0'''5) montions that 

Finng SitOS A and B wort) thought to 1'1.1Ye fow rosldues lolt. Though tho roport dlscusso<! sampling 

PtlW'Ously dOno within 11'10 l'1.uard radIUS 01 Firing Sitos A and B. the 1oc.11ions wvro In aroa:; :ubjoct 10 

eon:Jmln.ltion Irom othor souteos tn.ln the firing SitOS. 

Oetob.,lO. 1995 
D.I~"1U1 

1016 AFt A.port 

b 
,. 

''\ 

r') 
"\ 

, . .. 
• 

/.1. 



Surface soil samplas analyzed for the Sanitary Wast8Waler System Consolida1ion (SW$C) Proj~ w&re 

cotlected in the area of thls comoined PRS in 1991. GI't)SS alpha. beta, am gamma activity was at 

background levels for all S3ll1)ieS, as were total beryllium and uranium coneentnruons. No SVOCs were 

doteC1ed. and Toxicity Char..<:aeristlc I..eachlng Procedure (TCLP) teS': resyltS for metals were below EPA 

guidelines (Fresquez 1991. 10"()003). 

4.1.2 Field Investlgatlon 

Any contamination caused by leS1:# at the two firing sites is expected to be eommin~Ie-d. no1 only bOeause 

01 the sites' proximity but also because ot the surface disturtanee caused by regrading altho area. a 

common practice after shots. Therefore. the two PASs were ~pled as one combined area. Upon t"is 

area. a 4()0·tt square grid with 100·n spacing was laid out. centered on a position miOw3Y betwoen 1M 

firing siles. Nlneleen random gnd intersec:tions wore chosen fer surface soil screening in order 10 lChieve 

a 95% ccnlldcmce of detecting ccnwnlnalion above baCkground occurring in at 1eas130% o11he area. 

For soven 01 the nlnmeon grid points, samples were cellected 01 b01h surface soli (0.-6 in. deep) and of 

subsurface SOli (18-24 In. deep). Subsurface soil was sampled since regrading COuld have dis1urbed the 

onglnal surface -:omamlnation. Bedrock Is at a deptn 01 appro:dma1ely twO 11. Surface soil was COllected 

using a Slalnless steel spade or $COop aceording to LANL·EA·SOP..06.09. and subsurface soil was 

colleded with a hand auger aCCOrding to LANL·EA·SOP.oS.10 (LANL 1993. 0875). Fi91d screening 

saf1'1)les were anaJyz'Jd In the Chemical Science and Tec:nnolOgy Division (CSl)·3 mobile 1ie'd lobs for 

alpha. bela. and garrma radiation levels and tor uranium, bl:ry1lium. and load. ihis sereeni~ was done 10 

rind any -hotsjXlts" to submit for full lab analyses •• '\:1 samples wefe 1ested tor HE with the HE Spa1 Test 

Kit. oosc(lbed In :::::cHcn 1.3.3, with negative re~u"s (soe LANL.·ER·SOP·10.6: LANL '992. 0875). 

Dasee on field sereenlng (esults. Ion Of the samples were ~nt tor fixed laboratory analysis for uranIUm, 

betyllium. mere .. II)'. and Sead. VOCs and SVOCs were no, ex~ecI at this PAS and were not included in 

ana~f!leaIles's. 

In ordor to more eompleteJy localize 1WO hOtspotS north 01 Firing Site A deteded on the 100·11 intl)fVaJ 

sampling grid. additional fisle.. sa~lng was eonduded during the summer of 1995 around Ioeations 15-

2406 and 1S.2401 and to the north and east of location 15-2olC1. Tne Spec:trace 9000 Field-pOnable 

XRF Instrument was u,ed as deSCribed in L.Al"JL.·EA·SOP·10.08 (LAN!. 1992. 0875). Sevcmy mofe soU 

samoles were coHecled here and al additional points in lhe onginal grid area shown on F"'Ouro '.3. The 

sa,.,.."., weft anaJyzed Joca!J'I and rtsullS were typicaily avall.able in one day, allowing 1he ~Ii~ Orcl 10 

be adjuS1ed In spae;ng and dlrection as samollng proceeoed In order 10 folloW the pa11em 011930 

contaminalion. Another lead ho~pot was thus discovered north of the original400·t1 sampling grid (see 

Figure 4-1). 
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~.1.2.1 Rnulls 01 FIeld Surveys 

A land survey was COnduCted to stt grid points and :;.ample Ioc&1Jons using estabiished survey 
mo ..... mentl with eoordlrurtts ~"'Ished in 1he LabOratoty Survey Procedures Manual {LANl.. ,993a). A 

Topc:on GTS·38 Total Station was UsecllO cof'lduC:t the survey. The field notes were hancM'nnen while in 

lhe rleld. thon reduetO and tnl.ntd into an Au'loc:.ad DCA computtr s)'Siam. At! surveying data was. 

pntpllecl following the draft interim guidaneIJ on Geo<Je1ic ~rveying for Townsite Operatiof'lS (VOCke 

1992). 

4.1.2.2 AttlUlts of Field Seteenlng 

Sunaee soil s.clet'ning sa:nples colleaed duting 1994 were analyzed in CST·3 mobile held Jabs 10r 

radia'ion ktvels and for uranium. beryUium. mercury. and lead concentrations. Tho screening samples 

chosen for fixed lab analysis were thOse with the highest fevels of lead. since raf:fjo~;dy levels and other 

me1a1 concentratk>ns did not sJgnitieantty differ between safT1)lM. Results of the ,.1eI screening are 

presented In ~bc D. and results from lhe faxed laboratory anaIys.is are prosented in Appenclbc A. 

Add~ional XRF field screoning for lead was penonned during summer 199510 better de1ine the areas of 

concem at A-a SlIe. These results are also presented in Appendix D. T\'IO locations notlh of Filing Sile A. 

15·2",01 and 15·2406. showed lead levels exceeding 1he PRG. An additional ~ad hotSDOt was. 

dis(;oV.fed using 'he XRF methCid 0' soil analysis. 

".1.3 Sert.nlng A.It .. m.nt 

The OAlOC assessment of tne data associated with tne collected ~ inclicales tha1 tne arlalyllCal 

results were ~plable. exeept tor eignt saq)tes in which arseniC rnay be prec-...em at conc.emrations 

greater than bact<ground and HE data tna1 exceeded hOlding urnes. Arsenic Is not consk:fered 10 be 

present 811he sHe as a resul1 of site activitles and is thus not considered in the 3Cl'eenlng assessment. HE 

data that exeeeded holding times are not ~nsidered to affect the screening rt"SUlts (section 3.1.4). 

4.1.3.1 Comparison 10 BackgroondlSALs 

lnora.nlc.. AU inorganic COPCs deteded in SOil saf11)les taken at Firing Site A·a were compared with 

their narulaJ backgrounc UTLs. 

• Lead was repor1ed at concentrations o'ler background in seven soil samples from Firing 5.1e A-B. 

Two 01 1he reponed values are grealOf'than the lead SAL: thus. lead is a COPe for 1his site. 

• Barium. cadmium, copper. and mercury were observed at concentrations above their respec:tive 

UT1..s. These analyles were subjected to an MCE 10 determine any additive efteas Oi COncem 
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(SilO below). No other inorganb oxceeded thoir background UTLs in soil samplos from Firing .. 

Srhl A·B. and thoroloro thoy will not be considered COPCs. 

Organics. An..1IysOS lor org:mlC chemicals and HEs woro not conducted on sumples !rom Firing SilO 
A·B. 

Rncllonuclldes. Radionuclldos obsorvOd .. ~ Firing Sito A·B wore compared to thoir L.aboratory 

bJCkground UTl.s whoro available. 6lnd further to tholr respoc~ivo SALs. 

• Uranium was reported above its b..lckground UTL in six soil sa"plos lrom Firing Silo A·B. Tho 

highest recordod corcenlration is loss than 15-1. ollho tolal uranium SAl.. so uranium. ahhough 

elevated above ba~grOund. will not continuo '0 be considered a cope lor Firing Silo A·a. 
• No oll'lor mdlonucliclos o:tCO&docllhoir backQround UTLs in soil samples from Firlno Sito A·B. Md 

Ihcrolom 'hoy will not 00 considored COPCs. 

Tho r.,~ul~ lrom soli samplo:. with concentrnlions 9xceedlng background UTLs 3ftJ presonlud in Table 

4.~. TM locatJ()n~ 01 ~mplos with aNltylO values OXCOodil'l{l backQround UTLs aro shown In Figuro 4·2. 

Mulllph) Chomlcal EVlluation. As ~i~us!:od In S~lion 3~.2, 3n MCE has boon conducted on all 

ino~anlC and radiOnuclld9 chumicals obsorvod abovo thoir rospocli,'o bnekOtOund UTLs and below Iheir 

ta~ .... a SAI.!;. For Fi/il"l\l Sltu A·B. only ono rndlOnudido !itS tho emeri.llor lne.luslOn in an MCE. so a 

mdlOaC!rvrty MCE was not COnducted. BarMJm. t.lOmium. coppor. ~tnd tnOrcury nro all non·emeJnogenie 

chlm~l~. SO thoy wuro Included 'ogother In ono Mel!. Tho sum Qllho maximum norm.ll1zod 

COllCllntri\bOM ollhilso Malytos Is O.SGGG. loss than tho '"rgGt value 01 1 (Tablo "·3). Thus. tho potuntl .. 1 

.,ddl\rva ottocts 01 thQso chomicolls at FirlllO Sito A·S aro not 01 coneo",. and thoy will not be considored 

COPCs. 
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JABLE 4-2 

FIRING SITE ... ·a PRS 15-O(.W(b.c) 

f' '::. ' , ',",h: .·._j;it,II'/l1r"_,""C:UII~ '.1 _.~ •• ...... ,.. _tllll_!l.tm.;;:' ,\.'''.: . ::. ';' ;,., 
Sa.p' • 

Anal". location Samp •• v ..... SAL UTl Depth ,. SAL 
10 10 (Mglkg) (MgIKg) (MtrKg) (Inches) 

8ariJm 15·2401'- :--UB3367 1260 0·5 
15·24QS AAS~351 378 5300 3\5 0-6 
15-2406 AAC0997 1550 0·6 
15-2407 AA83371 558 0,6 

cactnium 15·2401 AAB3367 5.3 38 2.1 o-s 
15·2406 MC0997 4.5 0·6 

Copper 15·2401 AAB3361 le4 0-5 
'5·2406 AAC0997 338 2800 30.7 0·6 
'5·2401 AAB~371 56. , 0·6 

lead 15·2.01 AAB3365 37.6 19·24 
15·2401 AA83361 782 O·S X 
15·2405 AAB33S' t04 0-6 
15·2"'06 MC0997 921 0·6 X 
\5·2407 "AB337I 35.9 400 . 23.3 0·6 
'5·2407 "A83372 31.7 18·24 
15·24'3 MC092 I 55.2 0·6 
15·2416 AA83497 28.3 0·6 

Mercury 15·2401 AAB3367 0.32 ~3 O. t 0·5 __ h __ ' ___ ------- --------- ~ ... -........ -,--~--~- -.------~ ------- ---
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IABLE 4-2 

FIRING SITE A·a PRS 15-oo.t{b,c) (continued) 

. : Pii .=1'tD·t.r:_·~'itiqOt;." "'.'. ,.. ......... UTt::-,,:·~_·~ 
SAmple 

ts-:utlon Sample Value SAL UTL Oepth 
10 10 (mg/kg) (mg/kg) (mg-kg) (Inches) 

15·2401 AAB3367 6.4 0·5 
15·2405 AAB3351 6,3 0·6 
15·2406 AAC0997 8,82 95 5.45 0-6 
15·2407 AAB3371 21).8 0·6 
15·2416 AA83497 8.4 0·6 
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lADLE 4·3 

MUL. TiPL.E CHEMICAL. EVAL.UATION • FIRING SITt: A.8 

4.1.l.~ O"t01 IMlcrprulOluon 

L.ltOO is thtJ only COPC for Flnng Site A·B. Tho Initial sar1l)Ung grid was positioned 10 Incluao (ho aroa 

atO\lnd Iho two PRSs. assurnino tnat any copes woukf bG radially d!sporsod around "ach lirtno SltO. 

"'100 l.,nd holSJ)OIS woro found in and ';)oyond tho northwost quadrant 01 tho In~lal Orid. rovoallno it 

diflerent patt~m 1h.1t may bG indaponclont o. eno !Iring aCtNtlios al thasa two PR!is. 

FiQuto """ 1 shows conIOu.~ or load <.:onconlralion:. prOdueod by compult,,·based I<~jng 01 Ihroo suts 01 

d..lla. Onu ~ot includes fixOO bb rusults. tho sU(Ond Includos Ch~miSlry v:m XAF results from '1904. and 

Iho third Includes XRF r~sults ttom 1995. Tho Kt'OCd contours wo,e IInoiltly inlorpola'od. smoothed, and 

p40ttCd. Conol4tlons b4JlWtIOil!a.bot3tory and XAF data art! ptUsenled In Appendbc C. Tho corrolatlons 

woro u~od to OSIlm.ltl) ~borntory yakJus hom XRF yaluo~ for 199<4 ::ctOQning tesultS. For 1995. analy!is 0' ... 
PE !K1mQl\J~ tQ\"t'al«2" constant low ~ tor lead: ,no 1995 XAF values WOIO accordingly adjusto(..·vpwa,~. ,. 

E..'cton:;lOn 01 tho XAF s:Unpllng nonhward has roughly bounded elovated IQao COI1(ontr.aOon:. As 1lJlown 

in FiQUN 4·1. tht' 1'1015DQts UN geooraphlc.111y "UalOl PRS 1S.004(b) Umn 15·0~(c}. 

l.oad <:oncontra'iof'\$ Of up to 651. 685. and 1593 ppm IQr SUCCOSSNOIy nonhwatd hOtspo1%1o UfO rovonlod 

by XRF c::..,t.1. Th41 highest Yaluo Of 10M discovurod so tat uQproachos" Umes tho SAL and confirms '1'10 

ox1ont of load on Slto at concentratiOns 01 potential concern. 

4.1.3.3 RiSk AssessmQnt 

A hum.1M hoalth risk assessmont will not be porforrn~ lot Flnng Si10 A·B • 
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.... 1.3 ... ECOIOX!cok)gieaJ Saeenlng Assessment 

InorUlnJcl. All inotganie COPCs detected In scll samples taken al Firing Srle A·S and 8tcoeding their 

nalural baCkground UTI..s (S4dion..il. 1.3. 1) weNt compared to eco10xic.ologica1 screening cnteria ('Table 

4 ... ). 

• Barium. c:.admium, copper. lead, mercury, and uranium wefe observed at c:oneemrati!)ns 

above ESA:..!:. These inorganic COPCs also were compan~d 10 ESAL.s derived for 

reproducUOrVsurvival toxicological endpOlms (ESAl..2) and tor10xici1y to plants (phyto·ESAl..). 

• CadnWm and copper levtls are up '.0 60 times the ESAl2 v&lues. These anai)"tes also 

exceeded the phylo·ESALs. 

• The banum. lead. mercury. and uranium ~ results contain some va~Jes ~ha1 cxee&d 1tJe 

ESAL.2 value by morelhan 100 times. 

Orglnlca. Analyses for organic chemicals and HEs were not conducted on sample: ffom Firing Site 

A·B . 

.. • 1." Conclullon. and Recommend.llon. 

Add~lonal Held XRF screoning In the vicinity of the three laad hOtspots noM 01 PRS 15-{)04(b) during 

1995 has defined tho extent 01 sci' conUUMation, which seems 10 affect only small patches of sul1aee soil 

north and west of PRS 15-{)00i(b) (Firing Site A). Since COPC concentr.niOns in ~nef klcations ~rnpIed 

are .Ignillcanlly below SAl..s. widespread eSeanup of the corrtijned PRSs is urtN3rranled. For1IWse 

realOns. rucommendatiOm 'or PRSs 15-09.4(b) and (c) are made separately. An EC is PfOPO$od for PAS 

15·0~fb} (Firing SHe A). whereas NFA is proposed tor PAS 15·004{c) (Finng She B). 

SlJrface soils at Filing S)te A-B contain barium. ca<tmium. copper. lead. mercury. and ura.'liUm levels 1r.a1 

exceed screening criteria ior reproduCtiVe ancJ SUN;" .. ' efflJds on venebrdtes. Phy1ol0XtctIy cnteria alsO 

were exceeded. and ,he siZe of tho area Is large enough 1ha1 some InoviduaJ animals may spend 

signifiCant portion:: of their life eyde in contact with copes assoeiated with the s~e. The proximil'y of the 

.11. to rolated sJtes :usc may contrlbuto 10 cumulative adYet'S8 tJffeets over the area. TI'wJ significance Ulat 

these COPCs hold tortne long-term perslstenett of resident plant and animal popylations cannot be 

adeqlJately assesHd in a weening as.Hssment and must be addressed in a bas.efiM ecological risk 

assessment. 
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COMPARISONS OF eSALS WITH DATA fROM fiRING sITe A,B (PRS IS-004(b,c)) 

~ iMJR!* ~ .. ,.,. 8adl.ilIlKlM-r-_~ --'-,,-. __ -'---_ 

Analyfe _. __ l __ S_3!:"_ Depth _V8_lu_e _u_n_u~ _U_T_L __ ~S~ . __ ~S_AL_2 __ Ph_Y~SI:~~.~I~ 
84fum AAB33S1 37 mg.·llg 315 00912 2.1888 5000, 

AAB3311 55 mc}'kg 315 0.0912 2.1888 500.0 
AA83367 0·5 126 mg.'kg 315 0.0912 2.1888 500.0' 

I
AA~.Q~~ -~ ___ 155. _rr"9!-.9. __ 3151-.Q·0912 .--~!~~~ ______ 59~L~ 

C3drTli:Jm MCW97 0·& 4. mo:'kg 2.1 0.0022 0.0836 30. 
~ _ AAB33§L 5.. ...!!.-.g.~ ___ 21 0.0022 0.0836 _ 3'01 
Copper AAB3371 0·6 56'1 ~'kg 30:1 0.0161 50178 61).0 

AA83l67 0·5 18 mg.'kg 30.7 0.0161 5.0178 600 
___ •. ______ AACOS97 ~ ___ ~ .Jll9.!9_ 30.7 0.0161 5.0778 60.0 
lead tAA83497 28. mg/kg 23.3 0.3910 1.&a13 50.0 

AAB331t 35. mg't.g f:.l

l 
:».3910 1.6813 50.0 

AAS3312 37. mg:'kg 23.3 0.3910 1.6813 500 
AAC0921 0 G 55. mg.'kg 23.3 0.3910 1.6813 50.0 
AA833S1 06 10 rng.llg 23.3j 0.3910 1.6813 50.0 
AAB3367 0·5 78 mg.1<.g 23.3 0.3910 1.6813 500 

__ iAAC~~ 0·6 _ ~.J 2!.1G~g __ 23.3 0.3910; 1.6813 _ 50:9 
0.0028 
0.13381 S. 

AA83367 0 G 6

1 
mg:kg 5.45 0'12t~ 0.1338 5.0 

AA83497 0·6 8. mg./kg 5.45 0.1216 0.1338 50! 
AACCt997 0·6 8.8 mg.llg 5.45 0.121 0.1338 5.0 
US3371 0·6 16. mg'kg 5.45 0.1216 0.t3,38 5.0 

L- .AAB3371 ____ Q:.L __ ~Q.~!9 5.45 0.1216L-..--.-._O.1338 _~ __ .,,5.0 
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".1.5 Further Investigation. 

An NFA is proposed for PRS 1S-004(c). In EC will be conducted to reduce or eliminate the risk to human 

hoaHh from PRS 1S'()~(b). Tho EC plan will be submitted 10 the U.S. EPA. R~ton 6. for review. and to 

the Department 01 Energy (COE) t.os AJar:JOS Area Office (LAAO) for eoneurrenc:.e. be'ore eonoucting 100 

Cleanup. 

4.2 PRS 15-004{a,dJ FirIng Site C 

Firing Site C was located at the "'Y'" of tne mad leading fmm the main TA.15 headQUaners lxIildings 10 E·F 

SMe and to 1<oJ S~e In TA·36. The x·unit (inswmentaJ bunker). TA·15-35. was at ground levei and paniatty 

COY6reCI with a berm. Explosions wero conduC1ed within 25 n of 1he x-unlt 

The firing plalio~ [PRS 1S.Q04(a.d)] were concrete slabs at Filing Site C (ENGoC 12819. 1944. , o· 
0029). which were removed by 1947 (ENG·R 5110.1983.10.0022). 

Filing Site C was in use from 1945 to pemaps 1948. A 1949 repon (LASt. 1949, 10'()047) does not 

mention C: 1OOs. operations had probably been dlscominued by tha1 date. No written documentation on 

decommissioning has been found other than ENG·A 5110 (1983. 'O'()022). where Firing Site C's x-unn 
was listed as having been removod In 1967 and the area regraded (tANt. 1993. '1087) 

4.2.1 PrevIous Investlgatfons 

An aonal radiological survey conduced in 1982 did f10I detect any radionucJldes around Fjri~ Site C 

(Fritzsche 1989. 10.o033). A surface sample (PF·15C) was taken in the vicil~ity of the removed x..unit as 

part or 'he SWSC (Fres~ez 1991. 10.oco3). Gross rupha. beta. and gamma activny was at background 

levels. TCLP meta.s were below EPA guidelines. and no SVOCs wgre detected. Total bgtylljum and 

uranium levels were ~t approximately background levels. 

4.2.2 FIeld Investigations 

The objectives of the Phase I sampling ware to determine the ex1ent. concentration, and depth profile of 

any COPCs a1 this sito. Twemy-.eignt sampling locations were sel«.1ed according to the RFI WorK Plan for 

OU 1086 (LANL 1993, 1087). F9Jre 1-4 shOws the sample locations. Prior to S31J1)ling. all sur1ace 

locations were saeened for tne pr.esenee of HEs wHh the HE spot test. 

Salfl)los were obtained from the surface {OoG in} ~nd subsunace (1S.24 jn) usjng tt.e spade and SCO?p 

technique and hand auguring. respectively (LANL·ER·SOP e,09 and 6.10; LA.NL 1993. 0875), All 
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• 
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~mT~lc~ c;olloctod wo", roOnt 10 tnu mobUtJ rtldioan3lysis van. then Ie the mobile dlomistty v:en lor XRF. 1.\ 
L.IBS wa~ u1ud 10 dototminQ bGl)'lwm coment. S~ItT!p~os 1o' tlJed la:lOrtJlory analySis woro Solocted ba~ 

on t:"lo:>t1 to~ult~. 

4.2.~.1 Rosult-.ol Fiol(J Survoys. 

A 1.1nd survey w~ conducted 10 sot glid polo:'tt1: and s.amplo locations usillO osta~lishod survoy 

rrlQr-.Jmont~ with cootdin3t~ published ~f\ tho Wlbomtory SuNey Proceduros Manual (LANL 109Ja). A 

Topeen OTS..oD TOIaI StatiCn was used to conduct tho sutvOy. Thv held nolOS woro hanctwrttlon whilo in 

tho hold. thOn rl'duC1Jd m~ onturod Imo an JI.utoc.1d DCA cotnp\ltor system. All surveying dala was 

ptopalt'd ronowlng tho draft interim guidanclJ on OeOdotk: Survoylng tilt Townslto Opuralion!. (VOCkIJ 

199~). 

4.~.Z.: Ro~n$ 0' Auld ScroonJno 

Fiekl ~onlng was poot10rtne(l to dOI.rmine pot~rlliall'\a.%nrd.". to ostabll,h hoa)th and s..,'oty condnioru; 

for on·!.r.o WOn..or$, und to $Creon ~Ie$ tor moUlts prIOr 10 chOosinO $.iIOl)le~ for lixod IaDOmlory 

anJly"..G. Portabl~ field InstNm..,nl$ for doteC1ing alpha-, bola" and gamm~ omittol'$ ..... oro usod to SCloon 

lor gross JI~l ilnd oros: bGfdlgarMl..1. All So'lJTlt)its woro subminocl to Iho mobila mdlOanilly:;i:; van lor 

OtO~ a~'l.1. bela. and gmnma SClooning. An XRF 3lkllyzor was u~ed !o !.Ctoun $4ltJl)los lot melals (Hg. 

Pb. nnd U). A portable tolBS Instrument was usod :0 woon tho soli ,.1mplos lor Bo. 

All ~mpl:ng locations woro SClooned lor HE usIng Q field $pot'IO$1 klt. Tho sPOt tost mvcaled no ~~Ies 

pO:iltrv\l tor HE. 

Appcnr:IX D pto~t}nt5 to~tts 01 11'10 lIol~ scrooning lor mOlnls ar.d radioactivity at lho twonty,olghl samplo 

kx.1tiO~. App.>ndix A ptf1sonts tho rosu:ts 01 tho labOr.nory anal~~. 

".2, J SC,l,lonlng Assessmonr Results lor FirIng Slto C (1 $o004(a.01) 

~~:cs woro cclloeted Irom points on a grid that tormed a roctanglo around Firing S~o C (1S.004(a.o)). 

Th~ aroa ovoriaps the northwost comet 01 the sampling grid tor Iho E·F complex (15·004(1». Tho tl'lroo E· 

F grkj POlOts that wOln contained within the sampling toctanglo 01 Firing Sit" C were Includod In tho 

.1rnlfyse: ot Firing SHo C. Surfacu s.1mplos woro collOded at all locations and subsurfaco (18.24 in.) 

s..1mpl(lS woro taken at lour loC3tlons. Based on tho lO$uhs of the field ~rooning. nine ~a~nng locations 

woro solOdud tor fixed labOratory nnalyso5. 
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ApptncJjx A presents the anaJytjcaI resuKs used in the screening asses~nt. showing a summary 01 

samples colltctlltd and anaJy$1S performed. summaries 01 ~na.'yses per/ormed for non.ae1cdtKS anaJyles • 

and spedliC dala tor all detect&:: anal)1es. 

The QA/OC assessment ot the data auoela1ed with the colledc-d ~ indic:a1es that thO analytical 

results wertf ac.eo~e. except ~or three mercury samples whic:t1 were QUalified as R. otgt'll arseniC 

samples ttla1 rr.ay be present a1 concentratJons greater than tH4~{1fOund. and HE data tha2 cxc:eoded 

holdlr~ !lInUS. Arson;e is no1 considered to be J)'ttSent at the si-e as a result 01 SIIe activities. and r.; thu: 

nollndudtd In tho $Crooning assessment. Data QUalifH\od as A are not used in tho screening ass(ossment. 

",2,3.1 Cof'l"lParison 10 Background and SALs 

" 

lnorg.nlcs. All inorganic COPes detected in soll samples taken at Firing SI1e C were compared wl1h 

tholr nalural background UTls. 

• Copper was observOCl above its un.. in only two sampies. The reponed values 01'0 well bebw 

the copper SAL.. but werA subjected to an tACE 10 determine any O1dclJ'ive etloc::; of concem 

(see below). 

• Load was reponed atleveJs of sligh! elevntion over baCkground in $eVen soil samples from 

Firing Silo C. The repol1ed values aro all sign"icarItIy less than!he iead SAL and ..... at 

subjected to an MCE 10 determino any additive etfeas 01 concem (see below). 

• One sample has a I11ftrcury value reco~ that is greater than the VTL. but is only abOut , 0-1. 

01 tho mercury SAl.: it was subjected 10 an MCE 10 determine any additivo etfec:s 01 concem 

(see below). 

• One san'¥>le has a nic:lwl value recorded that is greater tha."I tho UTl. but is only about , -/.01 

the nlekel SAl.: it was subjee:ed to an MCE to de10rmne any:Y.Sditivo effects Of COn"'...em (see 

below). 

• No other lnorganies ~xceeded their badlground UTl..s in soil sarI'Oles from Firing Slto C, ant.! 

theroloro they will not be considered COPCs. 

Organic •• Analyses tor organiC Chemicals and HEs were not conducted on samples from Firing SHe C. 

Aad.onuc:IId ••• RadlonucJides observed a1 Firing Sl1e C were compared to their l.aboralory 

background UTLs where availablo. and further 20 11'Ieir respective SAI..s. 

.. Umnium was reponed above Its bad<ground un. il a» surlace soil sa!J1)le$ (as walJ as in some 

subsunacu samples) tram Firing Site C. 0nt9 ~ alse reponed U·235 above background. 
Funher comparison ot uranium and U·23S with their SAJ..s darflies 11'131 ~ levels obServed are 
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belOW the SALs. There'or". uranium. althOugh elevated abovo background. will not continuo 

to b4) considered a COPC lor Firing S~e C. 

• No other radlonuelldes oxceeded their background UT!..s in ~II samplos Irom Firing Sito C. 

and therolore they will not be considered COPCs. 

Tho tt)~utts from soli ~mplos. with concontr.ltlons fJxeeedlnfj background UTt..s ate ptosontod In Table 

4·5. Tho IoQUons or samplos whh anal)1o values oxceeding background UTLs aro shown In Figure 4·3. 

MultlplO Chemical Evaluation. As djscu~sod In $oct;Qn 3.2.2. a multiple ehemlcnl Ilvaluation has 

boon condUC:oO on all inorganic and rodlonuellde CI"Iomieals obsel'\"'.Id above their resooc:tlvo background 

~ and bolow theit tospec1lYo SALs. as weli as on all dalec10d organic chemicaJs. For Firing Site C. only 

ono t.ldionuclido fits tho criteria for Inclusion 111 an MeE. r.o a radioactivity MCE was not conducted. 

Copoor. lead. and roorc:ury aro all non-earclnogonic chol1llcals. so thOy wore Inc:ludoc! together In ono 

Mee. Tho sum 01 tho 1T4'1.Xlmum flOrmaUzod conc(tntratlons 01 theso analytos is 0.1676. less th~n the 

targot valuo <ll 1 (Table 4-6). Thus, Ul? potentlaladditivo uH~s olthosr. chemic.'lls al Flrll"lQ Sito C aro 

not of cor.com and Ihuy will not be considered COPCs. 
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TABLE: f-5 
FIRING SnE C PRS 1 S-OO<l{a.d) 

. :-.: .. -:;~:'~. :.' .:·lIiif-·' III' '·II(·Ii'.1 '~ .. -. ~. "'-1 "." ,. ,J .1, ". ',. '. , '~ 
- ' 

.. , ''';Glui6if 'IIIIii'-..iI.ldinliil' vn.;'r: '::,' 
• __ _, ,.,.. ,',.' , , •• • ," " "H ,." , 

S •• ple 
An •• yte locaUon Sample Value SAL UTL Depth 

10 10 (mg/kg) (mg/kg) (mgf'kg) (Inches) 

Copper 15·2263 AAC0926 62,2 2800 30.7 0·6 
lead 15-2253 AA83388 24.9 0·6 

15·226.,,\ AAC0926 40 400 23.3 0·6 
'5-2264 AA8338S 25.1 0·6 
15·2268 AA83381 -42.3 0·6 
15·2281 AAC0984 32.4 0-6 

Mercury 15·2' 12 .1."83461 0.27 23 0.' 0·6 
Nd.el 15·2263 AAC0926 '9 '500 15.2 0·6 

t ~ ~ • T ~. , ..... iI~~ .. , .. • O •• , •• tj.i~".ir:"..: ......... tm.:~:~.'.r~·: , ./ . , . ~~ . 
Sampte 

Analyte location Sample Value SAL UTl Depth 
1D 10 (mg/kg) (mgfkg) (mgfltg) (InchlS) 

UraniJm 15-2101 .1."83317 .. 5.6 0·6 
15-2253 .1..1.93388 24.7 0·6 
15·2255 AAC0993 6.75 0·6 
15·2257 AA83358 32.6 0·6 
15·2~63 AAC0926 29.2 0·6 
t5·2264 A.A83386 2\.7 95 5.45 06 
15·2268 .1."83387 36.9 06 
15·2275 A"83493 9.8 0·" 
15·2216 AA8349" 9.3 0·6 
15-228' AAC098" 6.4 06 

• • 

,~ 

. c' .: t 

> SAL 
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FIRING SITE C 
PAS 15-OO4{ •• d) 

SAMPLES ABOVE BACKGROUND 

• • 

'S.21 01 

• I. '$02257 • ~S.225I • 

I II.v.a»y. AatI ~". A«! 

r~::~~,.AuO 
i 1s.~ • 
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• • MARKERS 
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Figur. 4-3. Loc.tlonl of Nmpl •• lbove blckground 
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TABLE 4.0 

MUL.TIPLE CHEMICAL EVALUATION· FIRING SITE C 

0.1 6 

".2.:l.Z Oala Interoretullon 

Tho datl for Cinng Sito C was collee1ed In n grid panom around tho Firing Sl1o. Ills o.xpeetod Ihal the aroa 

covorod by the grid should centaln any remaining contamination from tho use 01 this tlnng sHoo Tho dat.l 

!>hOW ole-.-:IhKllovels of ce~r. load, mercury and uranium. but none at lovols 01 concorn lor human 

hO.,hh. Thoro ate no COPCs lor this si1e. 

".2.:l.:J Human Healh RiSk Assoumenl 

A hum.1n ho;tllh r\.\k assessment \*till nol bo pertormOO 'or Firing Sill.) C. 

".2.:1.4 ECOloxlcok:>'Jicnl Screening Ass('1,. .. munt 

InOI'gBnlcs. AJlinortJanlc COPCs del.JCle<S in $011 ~mple~ taken al Firing Site C and oxcoedlng Iho,r 

n.1tuml badtground UT1.s ($«liOn ".2,:1.1) wore compatod '0 ecclOXlCOlOgleaJ scroenll"lQ cmoria (Tatle 

4.7). 

• Copper. kfad. "ideol, and uranium weto Obsttrle<S at conconJraliOns abovo eSAt.s. Thow 
inorg.1nlc COPe::. "Iso woro compmo<l to ESALs CorivOd tor reptOdudlon1suI\IlYuJ 

loxicological endpoints (ESAU) and tor loxlelty to plants (phyto-ESAL). 

• Copper and nlck.,\ MfO detectod In only onu sample. Tho moasured niCkol conconlrali(n Is 

bGlow Iho ESAL2 and pr.y,o-ESAL cnteria. Tho copper cor.eOn1/'illlon Is 12 limos Iho EUAL2 

cntorla and only sUghUy aboyo 'ho phytotoxicity :ritorla. 

• I.oad loyels :uo 15·25 bmeslho ESAL.2 cntOrkl but :lro b1J1ow Iho pttyto·ESAL. 

• ih" ESA1..2 cnterta ate e:ccoooed by uranium rosults by a lactor 01 53·303. Tho phyto.ESAL 

!ot uranium Is also exceede<S by tho soil data. 

Organics. An.1IySOlt lor erg_mil: chemie.1ls and HE~ woro not c:ondUC1ed on S.1mpkJS Irom Firing Silo C. 
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:1.2.4 Conclusions and AltommtndlUons 

'5-004(<1.<1) is an I~ctivo hnng sito wlt."1 no COPCs basOCl on human hlJ41lth concorns. No 1"'t1hor ndion is 

propo:OCIlor this sito 1).1500 on hYmnn noulth scroonlng. 

.. 
, . .... 

L: · 
, 1 

• 
;.~ 

• 

StJrfilCO ~il~ at Fjn~ S~a C ccntnln load and uranium levols that oxceed scrooning cntorla tor Ir 

ro"tOdudivo and survival oHO(;t$ on vertobratos. PhytOloxj.dty eritena also woro exceeded to a h)$ser H 
degree. Tho sizo of \1'10 aroa is larg-o enough Ihat some Indivlf)Jal anlmal~ may spond significant portIOns 

ot their ~!o eyc:o In contoe: wrth COPCs .\WOClaled with tho $It~. and !he proximity of relatod sitos ~y 

eontrlOYle 10 currulJtlvo adverso 0110(1$. Tho slgnHieanco that those copes hold lor the IOng·torm 

po~i!;tOOClJ ot rosidont p~nl and animal popuL&,Uons c.1nnot bo adequately assessed in a PRS'SP4CiflC 

~reeni:"!9 assossmont and must bo addrossod In a b.uellno ocolOgicallisk assossment. 

4.2.5 Further InvlStI;aUons 

NO !l.Irthllr invostigalions aro proposod 10f FII'iI'lO Slto C. 

FirinQ Sito E·F.IoCJtod on TA·15, has boon tho most oxton'Sivoly uS&d fIring sito ar Ihe t...1bomtory. in 

tal'f'l"lS of both contim,lIng long!" of uso and QUl'!ntitios of uranium oxpended. e·F SI10 wa~ o:;tnblished In 

1947 for to:ts. usinQ up 102500 pounds Of oxploslVos. and W3:; usud frequontly through 1973. Th& silO 

was last useo in 1£)81. This is a large aroa: tho sampling plan cove rod abouI60 acres. 

Inrtlalty. naMal ur:lnium rTKIlal was u:oed In tho dovlcos thaI woro testod. BOl\Noen '945 and 1957. an 

CSIlm.1fed 4a Ions was expqnded on E·F Sl1o. Allor 1957. approximaror/22 Ions 01 depletod uranium 

(OU) wa~ expended (Vonablo 1990. 10·0010). 

Firing Srto~ e unci F wore onglnalty depros$k)ns. In tI'lo soil. As tests woro conclUded. eithOr tho soli was 

rograded 10 lovf.ll tho distult)OO eMh. or now gravel was brought in to fill depressions. Evontually, near1)y 

soil wa~ mounded to tho north and south ot Firing Sito E to protect some TA·1S buildings. Explosions 

\YOto carrioo out betweQn tho mounds. which reducod th~ potontial tor shrapnel to be propollod in the 

direction ot tho buildings. 

4.3.1 Proyloul Invtstlgatlons 

Ounl'lO thO 196: aetiill radlOlOgic.,1 surwy (Frrtz~Chu 1989. 10·0033). tho main gamma rays dOladod from 

1ho !ioils. ot TA.' 5 wore tho 765 nnd 1000 koV gamma rays anribut~lble to Pa·234m. a daughter produC1ln 

October 30. '995 
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the deC4ly chain Of U·238. E·F Ste was discemible as one Of three areas 01 increased act.iv~ie:: of Pa· 
234m. 

Firing She E·F haS been oX'lensive'y studied In the past (Hansen and Miera 197G. 0769: Miera e1 al. 1960. 

10-0045; Hansen and Miera 1977, 0128). Uranium concentrations recorded in these poor investigations 

ranged from less than 200 ~g to 4500 mgIkg aJ 1he 'Firing See. While $1 a1. (1990. 0771.) have JfOlt.ed 

with these data to provicM isopleths for various uranium concentrations aeress E·F SHe. 

~.3.2 Fl,ld InveltlglUons 

Tho ob,ectlves of fhe Phase r sampling wefe 10 detormine the eX1ent. concentration. and depth profile 01 

any COPCs al1his sJ1e. Ninoty·four sampting JoeatIons wefe seledod according to the RFt Wo", PIa., for 

OU 10eG (LANL 1993. 100n. Figures 1·5 through 1·7 show these sample loca".ions. PriOftO safTYrlling. all 

sut1ace locations were screened for the presence of HEs with the HE spot te:1. 

Sa~les wore obtained from the sunac;e (DoS in) andlor subsunace or refusal (1S·24 in) using the r.:>ade 

and scoop t8Chnique and hand auguring. respectively (LANL·ER·SOP 6.09 and 6.'0; l.ANL '993. 

0875). All sa"",'es COllected were sent to the mobile radioanatfSis van, then to th9 mobile chemistr, van 

for XRF. was was used to determine berlllium content. Sa"",les for fixed labol7l1ory analysis were 
selected based on these results. 

4.3.2.1 Results Of Field Surveys 

A land survoy was conducted to sel grid points and sample locations using established survey 

monuments with coordlnatos publjshed In the Laboratoty Survey Procedures Manual (L.A.NL 1993a). A 

Topeen GTS·3B Total Station was used to conduct the survey. The field notes wero hanclwri'tten while in 

'he field. then reduced and entered into 3.' Autoead OCAeomputer system. All surveying data was 
prepared following the draft imerim guidance on Geodetic Surveying tor Tcwnsfle Operations (VOCke 

1992). A few 01 rne surveyed grid points had 10 be moved slightly to accommodal~ the roadway and the 

EClor FIring Ske (A·306) ac1ive HE region. Several of th6 southem grid samples were not surveyed or 

collected because 1hey were over the edge 01 the mesa in a s1eep canyon and were inaccessible. 
(Beeause 01 the steepness of 1he canyon walls, no accumulation was expected.) 

4.3.2.2 Results ot Field $l;reening 

FIeld screening was performed to determine potential hazards. 10 establish heaflh aJY", sa1e1y cond~ions 
for on-sile workers. and 10 screen samples lor metals prM)r to chOOsing saJ1l)}es 10r1lxed labOratory 
analysis. Ponable field Instruments tor detecting alpha'. beta·. and gamma eminet'S were used to screen 
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for gross a~l and gross betalganvna ..... , samples wO'e submlned to t~ mobile radioanatysl3 van fo, 

gross. 3~h.1. beta. ana gamma SCfGerMng. An XRF analyzer was used to !SCreen safl1)les tor metals 

(mercury. lfJao. and urnnlum). A portaokll.lBS InstNmenl was used to $I:r08n 'he soU san\')los tor 

bGryfli\Jm. 

All sampling locatIOns were screened for HE usl.ng a titlkl spot-test kit. The spot 1051 rovealod no sarrples 

positivo lor HE. 

Appond~l: 0 phlsents resub of the field $Credn/ng for metals and radioactlvtty at Ihep ninety·four SD/1lt:la 

IoQtions. Agl:)endtc A ptOSVnl! lhe results 01 100 laboralory analysis. 

4.3.3 Scr •• nlng A ••••• m.n' 

The goo that W3$ survoytd In tor sampling e·F Site covetS an area 0' applOximaMy 60 actDS. It induces 

FinntJ Slto C In 11$ northwoslem corntr, c:ontains nil 01 5Urlace disposal am3 15·008(11) wtthln it~ SOUlhotm 

bourx1.;,1riQS. and envelops both SIIPtic tank 150000(0) and tho fOlmer translormor station. AOC 15·004. 

Firing SrtQ C Is addressed In Section ".2 ot this repo": tnus It will nol be Included In E·F Aggregato M·a 

PRS Of int91'e5t Howover, ~uso i'll1ng Site C overlaps ontlrory wlrh Ihe nor1nwO,lorn corMr of E·p: 

Sito. tn ... a..lta trom C Sitt! Ii used to fUr1her chamcter.:e pOtential relea!8srrom E·F Silo. 

'Tho lh'ltTlClll'O IoeaDoM fe,.' 'lUt1aee disposal arva , 5-008(0.) oro located within the E·F aooreoato Orid 

l'tarr",IIl'IQ mua. ~moh:~ WQr., takon alOng tno drnlnugo Into PotrillO Canyon on tho southern 0000 ot the 

E·': 0l00''O.110. Ontl E·F Aogt.:g.Jl. grid polnl and Ihr~o additiOnal E·F sampling ioeations woro Closely 

1oC.1tod WIth Iht' 150008(3) samplGs. Duo to Ihtl spallallnlooraliOn 01 1S'()08(a) wfth 15-0004('), It Is 

o;.;pctdtont and IOOieallO consld"r them COncu"8ntly. 

eoe.lu!:.n t 5-ootl(o) Is nn onclosed Slpt~ tank from which skJdge saf1l)".' wore collected. II will bit 

con~icwrQd :;op.lrately from tho resl ot E·F AggregalO. 

Tho rormtJr transformer ,tatiOn, AOC 1S.oG~, had only 1WO saf1l)les taken. Tnose Sfjmplos WOfO analyzed 
o.llclu~1y !or PCBs. QS those woro the only pot.,ntlal cnomieab ot contern, '!'ho dispositIOn 01 this PRS 

will thornloro bel considered separately from E·P Slto because It has the only organic ar.alysos (OXCfpllng 

H E). and will nol be attected by tho surrounding InorganiC nnd radioactivity datR. 

The ONOC a1S&SSment of ttl" data awociatod with tnt collotted sa~s indicates that ,no "nalytleal 
rlSults wero accoptablo oxcept tor twenty-seven antimony s.:ampies and ten mercury samples that w.r~ 

• con~ldftrud unusabto. two eaomlum samples tl'\al may bo preson1 at COncGr.lralions oroaler tnan its SAL. 

Octobot lO, lA,S 
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and HE da1a that exceeded holdlng time. AIlht'.IYgh the Jew bias of two cadmium samples indtcatl'JS that 

cadn~m may be presem above Its SAL. the major!fy of other sarrIPMI results snow that c:admium is below 

Its SAL. Thus the vel)' low bias (i.e .. a factor Of 21 •• ) 10r1htse two samples w1th ONOC problems IS not 

considered to bfJ indicative of cadmium concen1tations at the Sft •• and tho data are not c:ont.iderEd in tne 

weeninG IIlessmem. HE data that exceeded nolding times are also not consider9d to at1ec1 the 
screening !'HUlts (SedJon 3.1.4), Data considered unusabte are not used in the screening assessment • 

.. . 3.3.1 Cotrll)8r1son '0 83d<glOund/SALs 

lnorganlca. All inorpanic COPCs detected in :o~ sampies laken at E·F Aggregate were compared wnn 

their natural badlground UTLs. Waie, fl.ampfes taken from the septic lank at 15-009(e) W(Jfe COfnl)31ed 

ont)' to SALs. as un.s are not available tor water. 

• The water sa. from septic tank 1s.009(e} was anaJyzecI for beryJlJ.lm.lead. and mercury. 

Lead was repor1ed at a eoneentratJon of A92 1lgfL. exceeding the lead SAL of 50 "'~ Lead 

is re1ained as a COPe 10r the ~ 1ank. BeryWum and mercury wele reponed only at 

c;oncen1rations below their respective SALs. Because Only one caranopen (ber/lllum) and 

one noncarCinooen (mercury) wetre betow their SA1.s. no MCE was COnduc:1ed for PfiS 

15'()09(c:). 

• 

• Berytllum concentrations over Laboratory baekground UTL.s were re00r1ed for SIX samples. • 

Natural baCkground 1ev.1s ~ beryDium in the Los AJatrw.)s area exceed the risk· based 
lhroshold that would otherw1H be uz;ed as a SCfH"ing value. so cofT1)8rison with baCkground 

it used to de1errrdne Ihe prlHnce Of bel)'lium as a COPC. Funher SUdisticaI tem shOw tha1 

bery1lium levels are SlightJ)' elevated over natural baekgfound: ~s. be~ium will continue to 

be c:onlldered a COF>C for E·F Aggregate. 
• AnUmony. bariUm. cadmium, C1Yomium.lead. m8f'CUf)'. n.lcbl. silver, vanadlum and z;ne were 

obs.rved above 1heir UTls in some sa~es. Fu11her Q)mparison of these analy1es 10 theW' 

SALs elamles that the levols obs.rveCI are below SALs. 'Thus. 1heSIJ anal)'tes woro subjected 

to an MCE to de1ennin, any additive effects 01 concern (see belOw). 

• Manganese concentrations over LaboralOl)' background UTLs were roponecs tor two 

nmp!e.. Natural ~nd levels of manganese in the Los Alamos arl8 exceed the risk· 

based tnresnold tlla1 would otherwiM be used as a screening value. so co~son with 

bKkground it used tD determine ,he pres.nce 01 manganese as a CO F>C. Furttler statistical 

'es1.l continn the presence 01 manganne over natural Los Alamos bac:kground: tilt":' 

manganese will continue to be cons;oerecs a COPe for the E-F Aggrega1e. 

II Copper was repor1ed at levels 01 sJjght elevation over background. but belOw ~t1'3 SAL. in soil 

sa~ trom Firing Site E·F. In the 5a1Jl)1es assocJaled WfItI F>RS 15-008(a). Ull)Per was 
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roportod at concentrations In oxceedanco ot tho SAL. Thereforo. coppor will conllnco to b(f 

considered il COPC lor E·F Aggrogato. 

• No 011"10r Inorganics excottded their background UTLs In soli samples trom E·F Agyreg"tlJ. 

and theroloro Ihoy will not bo considered COPCs. 

, t 

1,1 • 
• 

, , 
'-'*' 
I ) . I.,. 
,.. 

Organics. Tho two samples tnken below Iho formor transformer location at AOC 15·004 wore analy:ed ';, 

lor PCBs. and twenty olher samplos lrom E·F Aggregale woro analy%(l(1 lor HE. No PCBS 0,' HE werll I) 

dCh>e\od m E·F Aggr~ato. 

Radlonuclldts. Radlonueltdes ObsONed at E·F Aggregalo wore comparod to tholr l.aboralol'J 

background UTLs wnore \lvaliabJe. and further to U'lolr respective SAL.s. 

Most 01 tho mdloisolopos that wero roponed through the gamma spoctroscopy analysos are e~t:or withn 

norm.11 background or nolso levol. or art) doeay products 01 uranium (e.g •• proactinium.Z34M). w:lich is 

i(nown to bo j)rovalon! al E·F site. On!)! thOso Isotopes whoso radioactivity Is not lactorod Inlo !t'o SAl.. lor 

uranium, or lor which the data sugges1$ that tho rOJ)Orted valuos are outside normal background. will be 

considorod in this ~toonjng assossment. 

• Ur:tn;um Is roJ)Orted above tho Los Alamos nmural background UTI.. in overy ~ur1acCl soil 

s..1mple lrom E·F Aggregato. Two-thirds 01 tho subsul1aec samples had roported 

concentrations ·above tho background UTI... Analysis 01 tho small amount 01 ISOIOpi: uranium 

dOlt3 reported for E·F Sltt shOws that thO typo of uranium In ~hQ soil at lhls slto Is moJt likoly 

natural and not depleted. Comparison 01 those cialn to Ihe natural ur.tnium SAL clartlios thaI 

twt?nty·nino s .. amplos havo reported concentrations groator Illan the SAl... Uranium IS a COPC 

for E·F ~rcg:uo. Arn:mo!:t tho isotopic anal)'scs. U·~4. U·235 and U·238 all oxcoed Iholr 

Indivlduall)a~ground UTLs ana tllolr ros~ivo SALs. 

• Protactinium-234m and IhOrium·234 woro reportod at high lovols in tho E·F Aggro,nlo data. 

Thoso radionuclido:;, havo h.,lt·hYo~ 01 ono minute or less. Thoso radionuclidos e.'l~not bo 
"ssoclatod with historical roloasos ilt E·r: Sito unl055 thoy aro daughter products c: Iongor

lived rndlonuClidos, Both protactinium·234m and thori'.Im·234 are decay products ·~I uranium, 

and thus oxpected to be proscnt. Only longer·lived radionuclidc$ assl."lclatod wnh precoss 

activities :n this site aro ovaluOltOd in this rcport. Thorolorll'. furthor evaluation of Ihuso 

rndlOnucHdos will no' t).:J porformod. 

• AlTlQrieium-241 and ccskJm·13i woro dotodOd!n ~amplos at E·F Agqrogato. Fun:lor 

com~'t~on ot tho rOJ)Onod concontrations 0' thoso .malytos with their SAl..s indlcutos trat 

thoy 310 not prosent at lovols of concem. Thuy will not bo con.c:idered COPCs for this sitl). 

unloss a potonlially Un.1ccoplablo risk woro Implied by tho rO$ults of an MCE conducted on 

lholiO mdlOnuclichJs. 

1086 nFI Rllport 



• 

!2!JS.t.I' " 

The results from soil samples with concemrations exceeding baCi\ground UTLs are presented in Tables 

.... 8 th,ough .... , O. Tho locations oj Sa~le$ with analy2e values exceeding bac:Jo:ground UTl.s are showrl in 

Flgu,t's 404 through 4-6. 

Multiple Chtmleal EV81uaUon. As discussed In Sectkln 32.2. an MCE has been conclUC1ed on all 

lnorga~lc and radiOnucllde chemicalS observed abovo theil reSpec1Jve background UT'..s and below their 

respe<.:tlvo SALs. The MCEs were a>nduc1ed separatery 101' radiOnudldes. carcinogenic chemicals. and 

non-curcinogenlc chemlcaJs. 

Antimony. barium, cadmium, chromium, lead. mercury. nickel, silver, vanadium and %inc: ate all non· 

carcinogemc chemicals, so thoy were incfuded 10gether in an MCE. The sum o11he maximum normalized 

vah:et 01 1hese analytes is 1.7' 54, grea1er than thO targe1 value of one (Table .... 11). Sr..aUSC 01 the latpe 

size o~ this sire, it is appropriate to tollow the 1ilSf-stage MCE by a second, more aCCUl3fe reprosentation 01 

the worst-case scenario. Rather than considering the sum 01 tho maxirrom normalized vaJues across the 

entire slte. i1 is more accurate '0 consider the combined risk 01 the C'.f')emica1s present at a ~nole loca1ion 

within L~ si1e. The maxlrrom sum o1lhe normalized concentrations 01 these chemicals at one location IS 

0.8816 (Table 4-12). The 5ocation that presents 'he maxlmum combined risk is 1S.2239. Because the 

normalized sum is 18SS than the target value 01 one. these Ch(tmieal~ will not be retained as COPes 101 E·F 

Aggregate. 
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Anal,te 

BMiIm 

BerlkJm 

CactrWm 

ChIO!11iJm 

Cappel 

• • 
TABLE 4=1 

FIRINa SITE E·f PRS 15--0Cl-'(1) 

' ...... i.t ti''''''' CD.UIt".U.N. GI .... , .,... ~ ·tifL'; f.-I • ~ ... 1 ~ ~ . . ~ .. ,~ ~~i 

Sampl • 
Lecallon Sampl. V .... SAL UTL O.p.1I ,. SAt. 

10 ID (Mglkg) (mgrk;) (m9"'g) (Inches) 

'5·2137 AAS3332 650 18-24 
15·2147 MB3343 393 t8·24 
15·2170 AA83323 434 18·24 
15·2182 AAB3..c10 387 '8·24 
15·2228 AAB3320 546 5300 315 06 
15-224 t AAB3330 397 06 
'5-2247 AAB3-420 1070 06 
15·2248 AAB34-47 98<4 06 
t5·2249 AA83449 335 06 
15·2249 MC034' 349 354. 
15·2228 AA83320 7.9 0& 
'5·2246 AA83445 2.5 U'A 1.95 06 
15·2247 AA83-42 0 2.3 06 
15·2249 AA83449 3.6 06 
15·2228 AA83320 3.2 06 
15·2217 AA83321 32 38 27 0·5 
15·2278 AAS3294 5.7 06 
15·2244 MC0334 29.7 210 193 168 
15·2290 MC0326 31.6 192·204 
15·2ft4 AA83..c76 17.3 &6 
15·2139 AAB3312 23.8 17-23 
15·2141 AAB3515 938 04 
15·21"9 AA93321 89 .• 3·9 
15-2152 AAB3459 77.2 05 
15·2170 AAB3323 164 18·24 
15·2177 AA833t8 18.9 06 
15·2179 AAB3472 17 04 
15·2226 AAB3478 50.1 06 
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RAING SITE E-F PHS lH1OC(I) (c:ont ....... , I!!. 
.... 0 
~f 
-~ 

w ... 
Anatyte Loe.Itlon s-. •• V ..... SAL UTl Oepth I >- SAL I I ... -... 10 10 ("'gill) (Mg/kg) ("'0:"'0) (Inche.) 

., ., 
UII Copper 15-22 

15·2227 AA83518 39.7 0-$ 
15·4?228 A.&I83320 526 0·6 
15·22.0 AA83298 53.1 0·6 
15·224' AA83330 468 2800 30.7 0·6 
15·22« AA83523 '710 0·6 

I 
!'! 15·2244 MC033 ... 55.1 1GA -• 15·2245 AA83526 23 .• 0-6 -. 

15·22.5 MC0342 5 ..... 163·t$Q li 15·22 ... 6 AA83445 '.7 0·6 -~ 15·2246 AAC0339 0 .... 7 22·28 '* ... I I 15·2247 AA83420 833 0·6 , W 
0 15·22.7 MC03 ... 6 18.4 21·27 a '5·2248 .'-A83447 606 0·6 -·5·2249 AA83 .... 9 850 06 

;-
'5·22.9 Me03 .... 15tO 3S·41 fl 15·2277 AA83321 "'3.9 0·5 ::. 15·2278 AAB3~ 22.7 0,6 '* E" 15·2279 AA83525 222 0·5 .. 
15·2290 AAC0326 168 192·204 Q 

::. 15·2290 MC0327 58.2 108·120 .. 
15·2290 MC0328 60.' v6 .. ead 15·2141 AA83515 42.3 04 ::. 

Q. ... 15·2149 AA83327 51.7 39 
~ 

0-

I 'S·2H9 AA83.72 265 04 
CO) 

:D 15·2226 AA834i8 34 06 a 
iJ ::!! 15·2227 AA83518 25.2 06 iJ ~ 15·2228 AA83320 155 0·6 • • ::. ." 15·22 .... AAC0334 23,6 .00 23.3 1(;8 f:-! --Q 
::. .. • • • 
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Anal)'te 

lead 

LlangaI'.ese 

Mefruty 

Nic.i.eI 

• • 
IABlE 4·8 

FIRING SITE E·F PRS 15.Q04(1) (contlnued) 

~ ~ ~. :- -' --
~fii~~II·'_""ii. _ ·O~ilin ..... ~ .iiiill;1IIIII ......... U11. . -

'.' 

'. 
Sample 

Locarlon Samp •• Value SAL UTt O •• Uh ,. SAL 
10 10 (mg/kg) (mglkg) (mgrkg) (Inche-.) 

15·2246 MB3445 23.6 0·6 
15-2247 MB342~ 44.9 0·6 
15·2248 AAB3447 53.4 06 
15-2249 AA83449 190 0·6 
15·22.9 MC0341 28 35-41 
15·2277 MB332 I 91.2 0·5 
15·2218 MB3294 '67 06 
15·2279 MB3525 30.' 0·5 
15·2290 MC0326 26.4 192-204 
15-224-4 MC033-4 882 N/A 714 168 
15·2249 AAC034t 729 35·41 
15·2114 AAB3476 0.65 0·6 
15·2114 AA83-487 0.11 18-24 
15·2'23 M8352t 0.t4 0·6 
15·2131 M83334 0.19 . 

0·6 
15·2137 AAB3332 0.14 18·24 
15·2145 MB3452 0.t6 0·6 
15·2152 MB3458 0.25 0-5 
15·2153 MBl104 0.28 23 0.1 12 
15·2173 MB3324 0.2 18·24 
15·2178 MB3336 0.53 0·6 
15·2180 MB3520 0.18 6-12 
15·2182 AAB3.c70 '.e 18·24 
15·2206 MB3295 0.11 0·4 
15·2240 MB3298 0.2t 0·6 
15·22« AA83523 025 0·6 
15·2245 MB3526 0.24 0·6 
15·2244 MC0334 15.3 1600 15.2 168 
15·2290 AAC0328 16.4 06 
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""" • .. 
VI 

... 
co .. 
~ 

:II ,.. 
:II • '8 
::1 

• 

...... . ·l:~",.'1:."~~ .. "'::~~'r·j,~)l.1 ~ . "'" ......... -- ~ ... ~. ~ ....... ,,);' ... ~-

Analyle locaUon 
10 

St\tef 15·2227 
15·2228 
15·2249 

Vanadium 15·2244 
Zine 15-2141 

15·2152 
15·2228 
15·2244 
15-2246 
15·2247 
15·2248 
15·2249 
15·2249 
15·2290 

location 
ID 

15 14 
15·21 IS 
15·2119 
15·2123 
15·2125 
15·2131 
15·2131 
15·2134 
15·2131 
15·2139 
15·2141 
15· 144 

IMLE H 
FlRtNG SITE E-F PAS 1 s.oo4(f) (COfttinued) 

, ~ , , " . '.. ", '"',-., .-. .. -.: ." ,~,",.-- .. ,. '''·-··-·~tL·g~-::1.~ ... + . ' -_. ~'¥~ .. ~" ... ~ "~'~'"",).,,:~ • ~'I ~ "\' '::>;~.~"'~:""-4"'~~' 
," ~". ,;. . ~ . . - ...... ;.+~, .~...s;:: ~~,~ ~,,:w." ~~:~.: •. ),,,., . s_, .. · 

. SaMple VIIlue SAL UTl Oepth :110 SAL 
10 (mg",) (mg/kg) (rngl1cg) (Inches) 

AA83325 4.1 0·6 
AAB3320 8.2 380 1.61 e-6 
AA83449 24.1 0,6 
MC0334 42.3 540 41.9 168 
MB3515 66.4 0·4 
AA83458 51.6 0·5 
AAB3320 130 0-6 
MC03J.C 55.5 168 
AA83445 52. t 23000 50.8 0·6 
AAB3420 251 (1·6 
MB3447 113 0·6 
AAB3449 73.5 0·6 
Me0341 64.8 35·,11 
AAC0328 57.4 0-6 

:110 SAL 

1."83306 23.7 0-6 
AA83484 25.5 0·3 
1."8352' 14 0-6 
1."83339 60.5 0·6 
A"B3334 26.9 06 
AAB348S 21.6 06 
1."83450 5.46 Ou 
AAIU332 6.47 18·24 
1."83312 26.9 11·23 
AAB3St5 173 0,4 X 

I 0·6 

• • 

! 
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3 
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SO 
§2 
.... 0 
'D CT 
T •• -., 

U 
~ .. 
II) 
II) 
(,1'1 

• 
W 
u 

... 
o 
0-
~ 

::D 
"II 

:D • "0 
o 
~ 

• 
r' -, ." ,," 

. , 

An.'yte 

Urri.m 

" 
~ ~" . 

Lac.Uan 
10 

15·2145 
15·2147 
15 2149 
15·215t 
15·2152 
15·2153 
15·2153 
15·2154 
15·2166 
15·2167 
15-2170 
15·2172 
15·2173 
15·2171 
15-2178 
15-21i9 
15-2180 
15·2182 
15-2182 
15-2206 
15·2226 
15·2227 
15-2221 
15·2228 
15·2240 
15·2241 
15·2244 
15·2244 
15·2245 
15·2245 
15·2246 
15-2246 
15·2247 
15-2247 
15·2248 

• 
TABLE.-*' 

fiRING SITE E·F PAS 15-004(f) (eontln~) 

· ... 01 ....... 01 ..... 
S''''pl. 

Sampl. V..,. PRG UTL 
10 ("'gtkg) (nlg/kg) (mgltg) 

MB3-452 200 
M83l ... 3 13 
AA83327 131 
M83456 9 
AAB34SS 169 
Me3304 21.7 
M833 ..... 53l 
AAB3528 23.4 
AAB3342 51.6 
AA83300 10.2 
AA63323 5.77 
MB3 ... n 10.3 
AAB3324 7.6 
MB3318 112 
AAB3336 46.1 95 5.45 
MB3472 3-4.8 
AAB3520 23.1 
AAB 3.t 70 15.2 
MB3"80 12.7 
AAB3295 12.1 
AAB3478 170 
MB3325 190 
AA63518 185 
AAB3320 1733 
AAB3298 57.6 
AAB3330 3-4.4 
MB3523 192 
MC0334 51 
AAB3526 177 
MC0342 366 
AA83 ..... 5 2763 
AAC0339 37.7 
AAB:!420 3131 
AAC0346 tu 
MB 3"" 7 987 

un. . 

Dep." 
(Inch •• ) 

06 
le·2" 
39 

18·24 
0·5 
12 

0-5 
0·3 
0·" 
06 

la·2" 
18·2 .. 
18·24 
06 
06 
04 

6-12 
18·24 
18·24 
04 
06 
06 
06 
06 
06 
06 
06 
168 
06 

16-$·150 
06 

22·28 
0·6 

21·27 
06 

.... :~.: ,..) 1 .. 

• 
- . d 

»5AL 

X 
I 

X 

X 

X 

X 

I 

X 
X 
X 
X 

X 

X 
X 
X 

X 
X 
X _.J 
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IML£ H 
FIRING SITE E..f PAS ls-.oo.t(l) (contlRf..tld) 

. ~ 
. . ~ ~ ~, ~~/~, ~_"~(·f:! .. ~.L, 

, . ' . - '~ ".~..- .. - . ~ , . . .. ..,;;..i~~·~~~ .. ~ .. " ..... "'~" 
.... : • .:--': ".t.:t; of ::'.... ~~ .. '" -~~ . .- .... . - . " - "' -- .~ ~"""":""''''"--

SHIP-. 
Anal". location sa_pie V-.. PRG UTL Oepth ,. SAL 

10 10 (_,l'O) (-0 / ') (.~g) (Inc ..... ) 
lIranUn 15-2249 AA83449 971 a-s X 

15·2249 MC0341 349 35·4' X 
15·2277 AAB332, 41.1 0·5 
15-2278 AA8~ 10.1 0·6 
15·2279 AA83525 39.1 0·5 
15·2290 MC0326 162 192·204 X 
'5·2290 MC0321 46.9 108·'~O 
15·2290 MC0328 229 0·-:» X 
15·2291 AAC0336 24.6 0·6 

.. --• .. 
.. Analy'. locanon Sample o.pth ,. SAL 
• ID ID ) (Inche.) w .. Actinium·228 15·2155 M83415 0·4 

'5·2226 AAB3478 0·6 
15-2221 M83518 0-$ 
,5·2228 M83320 N!A N!A 0-$ 
15·22<45 MC0342 168-'80 
,5·2246 MC0339 22·28 
15·2249 MC034t 35·· .. 
15·2290 MC0328 0-$ 

Americium·241 15·2155 MB3475 3.9 0·« 
15-22"'6 MC0339 1.0'" 11 N!A 22·28 
15·2241 MC03"'6 0.098 21·27 .... 

Bismulh·2 t 1 1~·2t55 MB3475 3.31 ---0." 0 • "" \5·2245 MC0342 424 N'A N'A 168-'60 
:D 15·2246 AAC0339 4.03 22·2a :!! 

15·22!)O AAC0328 2,97 06 
:II • v 
0 
;l 

• • • 



• 
-., ., .... 

-CII • • 
::D .... 
;:II • " o .. -

Bisfnuth-212 

BM.uth-2 J.I 

CeWrn·1l1 

Europium· '52 

uad·210 

uad-212 

• • 
fAILE 4-1 

FIRING SITE E-F PAS 15-004(1} (cGnUnu.-d) 

'" - un' .. l 
Sample 

Location Sampr. VlltJe PRG UTL D.pth ,. SAL 
10 10 (m,/kg) (mg/kg) (mcrkg) (lnch.s, 

15·2245 AAC0342 1.76 WA NlA 168·18~ 
15·2246 MC0339 1.81 22·28 

~~--~~~~~--~~~~--+---------+---------~--~~---4----~ 15-2226 AASJ.478 3.38 0·6 
15-2245 AAC03.(2 1.23 168·160 
15·2246 AAC03J9 1 51 NlA N/A 22·28 
15-2249 MC03-41 1.06 35·41 
15·2290 AAC0328 1.07 0·6 

15'2.55 
15-2155 
15-2131 
152152 
15·2171 
15·2,e3 
15-2221 
15·2244 
15-2247 
15-2278 
15·2290 
15·2115 
15-2125 
15-2227 
15-2246 
15-2249 

15-2115 
15·2119 
15-2125 
15-2134 
15·2 ..... 

AAB3<475 
AA83475 
AA83485 
AAB34S8 
AABJ31'; 
AAB33·U 
AAB3325 
MC0334 
AA83<420 
AA8329 .. 
MC0326 
AA83306 
AAB3339 
AA83518 
MC0339 
MC03., 
AAS33C6 
AAB3.cs4 
A.A.63339 
A.A834S0 
AAB3341 

1.46 4 1.41 0·4 
1.73 0·4 

0.181 0 
0.1&4 0-5 
0.203 0-6 
0.263 0·5 
0.178 N-'A N.'A 0-6 
0.189 168 
0.354 0·6 
0.124 0-6 
0.239 t92-20<4 
2.02' 0·6 
3.484 0·6 
6.91 N'A N.t.' 0-6 
3.01 22·28 
5.5" 35-41 
2.171 0-6 
1.76 0·3 
1.512 0·6 
1.512 0-6 
1.8S" 0·6 

-.. .... 

Coo --• 
" • CO) -::: .. 
n 

:zJ 
: 
c: - -
_ . .. 

lJ 
C!n 
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3 
41) 
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t --. 0 
:s 
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IaILE Y iO 
FJAtMG SfTE E-F PAS 15-004(') (contltau4td) 

~ 
§! 
,..0 

~: 

~ 
-... 

u ... 
An.lyle Loe~lon Sa.p'e PRG UTL Depth .. . 

.... 
10 to ., ., 

lead·212 1 Col' 

15·2155 M83475 1.78 N!A NlA 0·4 
15·2167 M83300 1.832 0·6 
'5-2:245 MC0342 1.57 163·180 
15·2246 MC0339 1.64 22·28 
15·2249 MC03., 1.56 35·41 

~ 15·2290 MC0328 1.56 0·6 -1. -r 15·2115 M83306 1.599 0·6 
, 
co 15·2119 M83484 t.352 0-3 I 15·2125 M83339 1.036 0·6 -~ 15·2134 M83450 1.279 0·6 'f\ .. I 15·2154 MB3528 1.201 0-3 ~ 

• w 15·2155 M83 .. 75 0.67 0·4 .. GI 

• 15·2'67 M83300 1.45 NJA N/A 0·6 S. 
15·2226 M83-478 0.98 0·6 it 
15·2227 M83S18 1.19 0·6 

rl 15·2228 M83320 1.32 06 ::. 15·224S MC0342 1.13 168·180 n -15·2246 MCO'l:lq I.St 22·28 c: 
'" 15·2249 MC03 .. , 1.02 3S·41 a 
::. 15-2290 MC0328 2.19 0·6 • 

r 
lit ::;, 
Q. ... 15·2228 M83320 8.87 06 
::0 

0 • PtOt.actinllm . 15·2155 M83 .. 75 2538. , 0·4 .. 01 
(') » 234M 
C) 

~ 15·2226 AAB3478 173.53 0·6 a 
3 ::a 15·2227 M83518 120.84 06 .. .., 

15·2228 M83320 1019.4 NtA N'A 0·6 ::J ." 

e 0 -:1 .... 
0-
::J ... • • • 
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co 
co 
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o • C/IJ 

::D 
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• 
IABLE i-I 

fiRING SITE E·F PRS 1 s--oo.4(f) (conllnU4Ht) 

f",', '-;' :';"; ':: . . :', ''-'' r~Jlllliiiijtr.I"·"'· C. .. i .... irii ' ••••. 11IM'- '.:::' , UTL 
,~- . 

Sampl. 
Ahalyte Location Sampl. Value PAG U1L 

10 ID (mg/ka) (malkg, (molla) 
Protactinl.Jm-234M 15·2245 MC03.c2 268 

t5-2246 MC0339 185 
15·2249 MC0341 165 
15·2290 AAC0328 26,9 

Radium·224 15,2155 AAB3475 489 
15-2167 MB3300 4.169 
15-2246 AAC0339 ".81 NlA N!A 
15·2249 MC0341 3.98 
15·2290 AAC0328 369 -Radium·226 15-2115 M83306 1.954 
15·2119 AAS348" 1.238 
15·2125 AAB3339 1.055 
15·2134 MS3450 1.174 
15·2154 M83S28 0.9637 
15·2167 M833QO 1.328 
15-2226 MB3478 1.69 NJA U'A 
15·2227 AAS3518 1.42 
15-2228 AA83320 1.39 
15·2245 MC0342 136 
15·2246 AAC0339 79.1 
15·2290 AAC0328 14.5 

Ruthenium· 1 06 15·2183 MS3344 0.664 N,rA 0.181 
ThaIaJm·208 15-2115 AAB3306 0.5891 

15·2134 AAS3450 0.4963 
15·2154 AAB3528 0.5988 
15·2167 AAB3300 0.6876 
15-2227 AAB3518 0.36 N'A N.'A 
15-2N5 AAC0342 0.545 

. 
; . 

Oeplh 
(IP1ch.s) 
t~~" 
22·28 
35·41 
06 
0 ... 
06 

22·28 
35·-41 
06 
06 
0-3 
06 
0·6 
0·3 
06 
0·6 
06 
06 

168·180 
22-28 
06 
0·5 
06 
06 
0·3 
06 
06 

168·160 

• 
j 

)0 S.4c.. 

(") 
:r • -• ... 



TAILE H 
FIRING SITE e.F PAS 15-OO4(t) (contIi1Ued) 

~ . . 
:~"';1: ~::.~~ ,'.' ," ... ,~ 

, , .- . . . '. ~ .. 
~&."fi.~' . ;::;:';2.-"''.~'~.;' 

.... ". ... ' , .' r, .. ,. 
.. -+", .. . .. .. , • ~ .... ,.,.. ~ ... .., L -.. _ ...... ~ _.~'-L..... _____ ~ ... ~, ' 

S"pl. Analyle Loe.tlon S •• p'. V ... PRG UTl D.pt" >- SAL to 10 (MOillO) (lII0 lkO) (fnllkg) (Ineh •• ) ThaIium-208 15-2246 MC0339 0.565 ~2-28 
15-2249 MC03"t 0.516 35·'" 15-2290 MC0328 0.,(52 0·6 

Thorium-227 15-22"5 MC03~ 12.8 16«10160 
15-22"6 MC0339 33.6 NfA. K'A 22·28 
15-22"9 MC03'" 18.6 35·4' Thorium·228 15·2115 A.A83306 9.529 0·6 
15·2125 AA83339 4.982 0·6 

ThoR.un·2M 15·21 '5 AA83306 13.19 0-6 
15·2125 AA83339 19.33 0·6 
15·2155 A~83475 1939.1 0·4 
15-2167 AAB3300 7.632 0·6 
15-2226 AA83478 68.16 0·6 
15-2221 AA835t8 111.71 NtA 1.91 0·6 15-2228 AAB3320 900.57 0-6 
15·22,(5 MCOl-42 '5t 168·180 15-22,(6 MC0339 110 22·28 
15-2249 MCOl.(1 96.8 35·41 
15·2290 I AAC0328 15.5 0·6 

Ura.wm·235 15·2115 AA83306 0.6634 0·6 
15-2134 AAB3450 0.3652 0·6 
15-2155 AAB3475 158.76 0·4 
15·2167 AAB3300 0.5598 06 
15·2226 AA83478 2.11 18 0.084 06 
15·2227 AA83518 2.74 06 
15·2228 AAB3J20 '869 06 
'5·2245 AAC0342 823 169·160 

!! -• cO 

• • • 
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1 : . . .. 
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Analy,e 

lJIaniJm-23S 

Ur.at'Wtn· 238 

• 
TAILE 4·..1 

FIRING SlTE E·f PAS ts.oo4{t) (conUnlM'd) 

," . lIi .. i .......... Qn'fruia-M. • ·ca;;it.' "... .. --"'- .... ·· .. ·UTL·-· 
S •• pl, 

Loc.llon Sampl, y..,. PRG UTl 
10 10 (Mglltg) (lIIg:kg) (mg "kg) 

15·22~ MC0339 ".9' 
15·2249 MCC,34 I .. 61 
15·2290 MC0328 0.-891 
15·215-5 MB3-415 1661.3 59 182 

• 
" 

O'pth ,. SAL 
(Inch.,) 

22·28 
3541 

0·6 
0·4 

. I -• ." 

g 
:a 
n -t:: • 0' :a .. 



T61LE. 4:1 

iO EwF sm PAS 15-818(_) 

I!!. 
~i 

Aul"e Location S ..... Ull -... D.plh > SAL v 
00 ID ID {MgJ'kg} (InCMs) 
.... ... 
Ct 
Ct , , 
UI 

'5-2239 5300 315 0-12 
15·2242 0·12 

15-2239 "1.83516 2.3 0-12 

• ·6 '" IS-22M 0215·95·0645 1300 0·10 
:: • • .5·2239 "AB3516 -4.40 2800 30.7 0-12 X (0 

15·2242 "AB3 .. 73 7120 0-'2 X tI; 
15-2243 MB333t 66.5 0-12 -~ 

AAB3302 26.2 0-3 CO) ... 
.S ~~3' !.. ... nl3~~ 3\5 ~-5 J. i 00 15-223-4 0215·95·06-45 1\2 400 233 0·10 
15·2235 "A83329 279 0·8 -15-2239 AAB3516 57.5 0-12 -.. 
15·2242 "AB3 .. 73 58.2 0·12 

~ 
:::II 

15.2 n 
0·12 c: .. 

0' 
::I 

0·6 .. 
15·223. AAB~328 78 23000 50.8 0·5 
15-223-4 0215·95·0645 173 0·10 

.. 
:::II 

15-2239 AAB3St6 224 0-12 Q. .... 
00 '5·2242 "AB3413 309 0-12 :at :: .. n 
::D Q 
:!! 3 
::D 3 
• .. 
1 :::. 

t :::. 
Q 
::I 

• .. • • 



-., ., 
UI 

• • IABLE ~~ 

E·F SITe PRS 15-oo8(a) (continued) 

.- -- ... -- . A ...... M1 ... · WitIt ~ ·GiMt ... Theri· BactirOuncl UTl 

Sample 
Anal~te Location Sample Vatue SAL UTl 

10 10 (pelro) (pelto) (pd'g, 

Americium 241 15·2235 AAB3329 582 17 NlA 
Plol.adinium-234 15-2234 0215·95·0645 1_32 N'A N!A 
PlotadiniJm-234M 15·2234 0215·95·0645 821 NlA NJA 
nlOlium-~30 15·2234 0215-95 ·0645 0.817 N'A N.'A 

niOfium·231 15·2234 0215·95·0€45 .2' N/A N'A 
lhOtium·2-34 15-2234 0215·95·0645 440 N!A N.'A 
Uran~m-235 15-2234 0215·95-0645 19 18 0.084 
Ur.inium·235 15·2231 AAB3328 11.05 18 0_084 
UraniJm·238 15·2234 0215·95-0645 440 59 1.82 

r -- 'r .... -. ·:~:;"LIi.G_C"_lf,"'- C_idlJiUiFI GlDltlf· ....... ~ •• h ..... un. -I . - -

Sample 
An.lyle Loc.Hon Sample Value SAL UTl 

10 10 (mg/kg) (mglko) (mo 'kg) 

UranWn 15·2235 AAB3329 1669 
15·2236 AAB3463 19.5 
15·2239 AAB3516 1918 
15-2242 AAB3473 2820 95 5.45 
15·2243 AAB3331 244 

Oepih 
(Inches) 

08 
0·10 
0·10 
0·10 
0·10 

-0.10 
0·10 
0-5 

0-10 

-

Oeplh 
(Inches) 

0-8 
0·12 
0·12 
0-12 
0-12 

• 
> SAL 

X 

X 

> SAL 

X 

X 
X 
X 

I 

f 

-• ... 
~ 

l 
'c: -• 



Mercury 

October 30, 1911 ~ 
1)g!JOO~.f.lFI 

Location 
10 

15·2237 

15·2231 

Location 
10 

1 

15·2237 

IAlL.E j·lg 
SEPTIC SYSTEM PAS 15"()09(e} 

Samp" 
.D 

AAB3500 

Sample 
ID 

AAB3500 

462 
1.5 

, 
65.3 

SAL 
(ugll> 

50 

2 

SAL 
(ug/l) 

20 

• 
,. SAL 

,. SAL 

X 

• 

• 
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• .1 SoIl.' 

FIRING SITE E·F 
PRS 1 s.oo.(t) 

A 

rtW1.,., ." . . ..... ".,:...:..,......."-" 
MARKERS 

• """""'locMooI'I 
N"'-i~ 
;" ' ......... n..-.. ". 
::::J~~ 

o ~I) 

SYMBOLS 
;. 

• s....0:!u... I 
.:s......0:~-.:. ,:,. 
• ~ ""' .. -- _1OCIII4 1" .... SA.I... • 

01(1) ''''' _.1 
.. _-__ D_ 

• 

Figuro 4.4. I.ocatlans at SImples Iboy, blckground 

October lOt 1015 
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ChIPI,r .-

r. 

E .. F AGGREGATE 
PRS 15-008(8) AND E·F DRAINAGE 
SAMPLES ABOVE BACKGROUND 

F.mg POIIII F 
I 
I 

• ""''-_ .. -
w~ ....... _.~ 

Ifbt:/ft SAI.&. 

o $0 1cr.1 1!I.J'w1 

Figur. 4 .. 8. Lacltlon. Of Nmpll. aboye background 

Octob.r 30. 1115 
Oi505S.AF1 

• 
~ 
I 

• 

• 



• 

• 

• 

PASe.t~ 

I. 

\ 
." ....•... . . 
: ....... : 

SEPTIC SYSTEM 
PRS 15-009(8) 

AND TRANSFORMER STATION AOC-15-004 
SAMPLESABOVEBACKOROUNO 

r. 

MARKERS 
• .,....l.~ 
IV Pwwei Aoi6'PII'IIInp 
N""'~ 
:::: IWftNI AMIM 5u 
ca"'"""",*,I~ 

SYMBOLS 
+ • --WlfW!p-

• ,.....O:T.,.~II 

\I~"'''''''''~ ICcMSAI.I. 
o $0 100 150 F .. : 

I 

Figure ".S. Lacilions of .Impl .. Iboye b8ckground 

October 30. uos 
:.lIUOIU. i4J1. 
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Chip'" 4 

TABLE +'] 
MULTIPLE CHEMICAL EVALUATION· EF AGGREGATE 

fA' f" • J" f ..... " on,.. "< • '.. ", " ' .• ~, .. " '.~ 
I I,. Ii 

_.r-,,", "'j.' ~ '" .·~"~-t.·< ... 1~~J(...,,·~/'r'·/Y), ..... ; ~'''' . ... · .... r,.~-+-.:' ~~ ~ .. ~'" : '. r 
. 
~. .... : r .~. -...... "";"' .. ~-V"ii ..-:rr ..... "-"""'" 

Antimony 0.0571 

Banum 0.2019 

CadmkJm 0.3368 

Chromium 0.1505 

Lead 0.6975 

Mercury 0.0783 

NiCkel 0.0382 

Silver 0.063~ 

VanadiUm 0.0783 

Zinc 0.0134 

TOTAL 1.7'54 

TABLE +'2 

MULTIPLE CHEMICAL EVALUATION· EF AGGREGATE 

" . '. . , , 
".. .c· " . <HI! .... ~. . " :' ' ''" ), ~'. o/C.' ,:j '. , 

~ .... . 'l" ., .. ~ : 
-- J:':"" .. ' " • ,," -rf'. ... ;; .. . . ." • ~iIo" / ..... ( .. , . . . " . _. . • J _, ,".;!1 

Amlrnony 0.1226 

Banum 0.1726 

Cadm..,m 0.3368 

Chromium O.Oo1~7 

Lead O. '~3a 

Mercury 0.004$ 

NICkel 0.0113 

Silver 0.002 

VanadIUm 0.0313 

Zinc 0.0097 

TOTAL 0.8816 

A separate MCE was pertonned forth! racfK:nuclides. The sum of the maxjmum normalized Values 01 

ameridum-24' and cesium·137 is 0.6619, less than the target value at one (T3bJe ,4.13). Based on this 

result. americium-241 and ceWm·137 will no1 be retained as copes tor E·F Aggrega1e. 
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lADLE 1·13 
MUl.TIPl.E CHEMICAL EVALUATION • EF AGQREGATE 

4.~.:l.::: COIlnlntolpftlalion 

The gnd sarrc:>hng pan.m ocross e·F Site ensurOd Char8C1erizaiion o. the ontire sne. Addltion.11 sa~es 

suppJomonlf.XI the gno deSign noar tile Anng Sites beCo1use this ama was knOwn. Irom provk>\Js 

Inyost~ations and historical knOw10d0". 10 havo tho highest uranium COr'!Ctlntralion$. 

SQV(Iral COPCs haw boon identHIed for sites 1 S.004(f) and 15-008(.3). Uranium is lhe most IlTI9Or1ant 

CO PC tor E,F AggtegaIO. Tho concentrations 01 uranium arlf greatost near lhe IIrlng mounas. docroaslng 

with distal"lCU from tht moul'l(ls. Figure "'·7 smws lsopleths of Ur'C\nlum concentrations (getlorated using 

lho KrigIng toehnlque) that d,monsltato thatlhu extont of uranium contalTllnatlon has bGon adequately 

ch..1mdori:od. The valuos on tht' map are from fixed lab analyses whGrevor a sa~le was senlln lor 

an..'Iysi~. from t!"lo hislOrical data used by While ot al. (1980. 0711), and Irom prodlc1ed valu"s of tot:.1 

uranium based on tho XAF vakJes reJ)Oned by ttl" cnemistry van (see AppencSbc C). Although none of the 

~ur'f,ac:u :.alT\f:)l'1$ was loss lhan ,no I..abOralory bad<gfOI.J1'Id thl'tshold tor lOtal uranium, 1he :;gure shows 

that tho worst ot tho contOlminatlon has boon woU-charactenzed by this sal11)lIng offon. 

Load and uranium are the only COPCs lor S'1ptic Tank 15-009(o}. and AOe 15-004 tlas no COPCs. 

4.:).3.3 Risk Assessm'nt 

A hum.1n hoalth risk as.sossmvnt will t)Q performed In ordor to detormine tho extent of cleanup nocessary 

at the; Slftt. 

4.3.3.4 ec:otoxicolOgleal Screening Assessment 

lnorganlcs. Aliinorganie copes detected in soli samples taken at tho E·F Firing She and oxceedlng 

th~lr ".lfum! bac.kground UTLs (Sedlon 4.3.3.1) were compared 10 ec~oxleologlcal screonlng criteria 

(Tablos 4·14 and ""5). 
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• • TABLE 4·1..4 
COIIPARJSONS Of ESAlS WITH DATA FROM E-F FfRING SITE. PRS 15-004(', • 

.. ~ ~ GIuter·1'hIrft ·--.. .. tourId F .,. __ 

Anal~le Sample Deplh Value UnUs UTl ESAl ESAl2 
1O 

BJfi..."Tl A.A8~':49 335 rng l.t) 315 O.O91~ 2.18SE 
AACOJ.t1 349 ma."kQ 315 00'91«: 2.188 
AA83527 3SS mq.\..g 315 0.091« 2.188 
AAB3.cl0 367 fTWl.'kQ 31( 0.091" 2.188 
AJ.833 .. 3 393 mq.'Sul 31~ 0.091" 2.1SSS 
AAB3330 391 mQ.iI.Q 31 ~ 0.091~ 2. 188f.l 
AA63323 434 mQ.\.Q 31~ 0.091~ 2.18SS 
AAB3320 546 mQ."h.Q 3. O,091~ 2.18S11 
AA63332 650 mg.1I.Q 315 0,0912 2.18Stl 
AAB3.t7J 834 rng,1IO 3t· 0.091.: 2.t8~ 
AA835 16 915 mQ.'ka 31 0.091" 2.1881: 
AA83-l41 984 rT'91.o 31 0.091 2.1888 
AA83"'20 1070 mQ.1uJ 31 0.091 2.188a 

eu,-{&.J.-n AA83328 2.3 mQ.'kQ 1.9 0.234Ei 0.2815 
AAB3420 2.3 mq."kq 1.9~ 0.234E 0.2815 
M83516 2.3 mQ.'kg 1.95 o 234fi 0.2815 
AAB3 .... S 2.5 mg1o.g 1.91 0.2~4f 0.2815 
MB3·US 06 3.6 ffl!l1,Q 1.9~ 0.234fi 0.281· 
AA83320 06 7.9 niQ.l.Q 1.9 O.234~ 0.28P 

CadfJ¥.m AA83320 06 32 mQ.'kQ 2.1 0.OO2~ 0.0834 
AAB332 I 0·5 32 rtlQ:\.Q 2.1 0.OO2~ 0.O83~ 
AABJ29.f 06 5.7 mg."kg 2.7 O.a022 0.OB3E 
AAe033" 29.1 rng.'kQ 19.3 1.042E 0.4170 
AAC0326 30 rng;.g. 19.3 1.042fi 0.417( 
.'-'C0326 31.6 mo.'kQ 19.~ 1.042E 0.417 

Copper AAB3518 06 397 mo.'M) 30.1 0.016t 5.071 
AA8332'5 06 40.9 mg"'Q 30.1 0.0161 5.011 
MB3321 0·5 43.S rng'kg 30.7 0.Ot6' 5.0776 
AA83 ... S8 0·5 44.3 mo"'g 30./ 0.OS61 5.0778 
AAB3330 06 46 S nlll 'kg 30.1 0.0161 5.0778 

• 
Phylo-toxlclty 

ESAl 
500.0 
500.(j 
500.() 
500.0 
500.C 
500.0 
50a.() 
500.0 
500.0 
500.0 
500.0 
500.(1 
500.a 

10.0 
10.0 
IO.!! 
10.0 
10.0 
10.0 
3.0 
3./j 
3.0 
2.0 
2.0 
2.0 

60.0 
EO.O 
EO.n 
60.0 
EO.O 

- -~.-- " , ... ,,", 
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fC 
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lADLE J-j~ 
COMPARISONS Of ESAlS WITH DATA FROM E-F FIRING StTE. PAS 15-00-4(f) (conUntHtd) 

i;··· :: ~":;',:i ::" ~'-:~-~~:.??3,:.:~_,~:' .:f·,;~·:·· ~; .~:""'f.~ .. ~! ,,' ;;~·.:~~;,·::·,~.·.~"Tr~-"~J'(i, ~;'~'./~ :<'~~'.:' ,::';':";':\.: .~-( :~,'.':" \,~ .. ~:": ~:;'" '.] t· , 

An.lyle S •• ple Otpth V.tue Units UTL ESAL ESAL2 Phyto·to"clty 
10 ESAL 

Copper ""83461 0·6 49.~ nlQi\.g 30.7 0.0161 5.0nS 60.0 
""83476 0·6 50.1 OlgI\tg 30.7 0.0161 5.077~ 60.0 
AAB3298 0·6 53 ~'kg 30.7 0.Ot61 5.0778 60.0 
AA83298 0,6 53.1 ~Q 30.7 0.0161 5.077Jl 60.0 
AAC0342 14-15 54.1 maiko 30.7 0.0161 5.077 60.0 
AAC0334 14·14 55.1 ma.'ko 30.7 0.0161 5.017 60.0 
AAC0327 9·10 S8,~ rr~\tQ 30.7 0.0161 5.017l 60.0 
MC0328 06 60.1 ~g 30.7 0.0161 5.0778 60.0 
A"83458 0·5 71.#J maiko 30.7 0.0161 5.077jl 60.0 
AAB3302 0·3 81, n-.QIka 30.7 0.0161 5.077S 60.0 
4"83302 0·3 86.1 mQI1r.a 30.7 0.0161 S.077E 60.0 
4AB3327 3·9 89.1 rTIQI1ta 30.7 0.016t 5.077f. 60.0 
4A83S15 0·" 93.E ~g 30.7 0.016t s.ons 60.0 
MC0339 22·~8 94.1 mg.~g 3J.7 0.Ot61 S.ons 60.0 
AAC0326 16·17 10' maiko 30.7 0.0161 S.077E! .~ 
"A83445 0·6 '4, ~a 30.7 0.016t S.077E ~ 
MC0326 16·17 168 malkQ 30.7 0.0161 5.0778 60.0 
A"83328 0·5 223 ~Q 30.7 0.0161 S.077~ 60.0 
""83320 0·6 S2E ~~ 30.7 0.Ot61 S.077~ 60.0 
AA83 .... 7 0·6 60E ~Q 30.7 0.0'61 5.0778 60.0 
""83326 0·4 79~ r1lQ/1II.o 30.7 0.0161 S.OnE 60.0 
AA83420 06 83 maJka 30.7 0.0'61 5.071E 60.0 
AAB34 .. 9 06 SSC lllQ/1oI.a 30.7 0.0161 S.077E 60.0 .-
A"83527 0·6 115C mg.1I.Q 30.7 0.0161 5.077f 60.0 
MC03 .. ' 35·41 ISH mQ.1I.g 30.7 0.Ot61 5.077£1 60.0 
4A83523 0·6 17H mg.'kg 30.1 0.Ot61 5.017£1 60.0 

lead AAS3U5 23.E mg.:"g 23.3 0.391() 1.681 50.0 
""C033" 23.E 0l!;llt.!I 23.3 0,391] 1.68 " 50.0 
A.AC0326 23,~ @"'g 23.3 0391(1 1.68 1 ~ 50.0 
""83302 25.1 tnQl..Q 23.3 0391{1 1.6813 50.0 

• • 
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I.Ae.LE-4~H 

COMPARISOt4S OF ESAtS WHH DATA FROM E·F fiRING SllE. PAS 15-00"'(') (conUnu~d) 

InOrpnlc·......,... 'er..,. T ..... a..ckOtOUnd 

Analy.e Sample Oepth Value Unlls UTt ESAL ESAl2 PhyfO-loJlclly 
JD ESAl 

Lead AAB3518 25 :: rro~g 23 :3 0.39H 1.681 ~ SO.G 
AAB3317 2E mt}l.a 233 0391( I.E81.: 50 Ct 
AAB'3302 26 :: ITIQ.'Ioq 233 0.391C 1.681' 5fJO 
AAC0326 26.-l mg.\.g 23 :3 0.391( 1.681' SOG 
AAB3472 265 ~~Q 233 0.39H 1681 SO 0 
MCal .. 1 2e mQ.\.Q 23.3 0.3910 168" 50 (I 
AAB3525 30.1 mQ."'Q 23.3 0.3910 1.6313 50 U 
AAB3328 31.5 ~lo.g 23.3 0.3910 1.6813 50.0 
AAB3418 34 tJlQ.1o.g 233 0.3910 1.6813 50.C-
AAB3515 0·4 42 . .,; mg.'kg 23.3 0.3910 1.68 • ..: 500 
AAB1420 06 44.~ mg.lo.g 23.~ 

~ 
03910 1681'1 50 C· 

AA8346J 06 -48.~ .. tr9:.1o.g 233 0.391(J 1.681 SOC 
AAB3321 3·9 51., mg. .... g 23.3 0.391(1 t.681 SO 0 
AAB2447 06 53.-1 (nalo.a 233 0.391( 1.681'1 50.C 
AABJ321 0·5 91.2 rIl(l"-a 23.3 O.391C 1.6813 500 
AAB3)20 0·6 ISS mo..1o.Q 23.3 0.391C 1.6813 500 
AAB32:l4 06 161 mQ,"g 233 0.391C '6813 500 
AA83449 06 190 mg.'kg 23.3 0.391(J 1.6813 500 

Manganese MC0341 72g mg.'kg 71( 0.002.2 500.0 
Me0334 882 mg."g 714 0.0022 500.0 

Mercuri AAB3295 0-4 0.1 ~ mo1!.Q 0.1 0.1390 0.0028 03 
AAB3487 18·21 0.11 mo1o.a 0.1 0.1390 O.O02~ 03 
AAB3458 0·5 0.13 mq.'kg 0.1 0.1390 0002 03 
AAB3332 18·24 0.1.t1 ITIQ. 'kg 0.1 O.139() 0.C02 0.3 
AAB3S21 06 0.14 mg.1o.Q 0.1 0.1390 0.002 03 
AAB3S27 0·6 0.1-4 mo1o.g 0.1 0.1390 0.002 03 
AAB3452 0·6 O.IE mq.~ 0.1 O.139() 0002~ OJ 
AAB3520 E·12 O.IS mg1o. 0.1 0.1390 o (102a 03 
AAB3334 0·6 0.1~ rng~Q I 0.1 0.13ge 0.OO2i: 03 

J...... 1 J" ,,_,1 ...... _ 
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TABLE 4·14 
COMPARISONS OF ESAlS WITH DATA fROM E·f FIRING SITE t PRS 15-QO.4(f) (contlnutd) iO 

§ft 
"': f.'~~;.;' ·{'~2~~t.::l:~~~,,~-s!~;:}~\· 
~. ~ ~ ..... '" .: .. ' _~ ~,:»"" . t~! n,;< ~~ -, "~. ~ - .. :> I~III! ':~YJll_~_!i .~~,JtIiI_~'d:'ljjij'.·· ':- .~.: -:;:. --_.; , -:-:\- ~ .. , i' . 
- --- . . 

w 
co An.lyle Sample D'pth V.lu. Unit. UTl eSAl ESAl2 PhytO-Icxlclty 
;; I 10 ESAl I 

:: IM~rcury AAB3324 1£1:·24 0.2 mQ.\.g 0.1 O.139C 0.002S 0.'· 
AA83298 0·6 0.21 l1'IQJ\o 0.1 0.139( O.002~ 0 
AAB3526 0-6 0.24 ma.-1t.a 0.1 _~ .139~ _ ()_OO~ ~ 0 .. : 
IAAB3458 0·5 0.251 mQ.'li:a 0.11 <l1~9ct 0.002~ Jt3 
IAA83523 - I 0·6 r- 0~251 riiQJkal G.II O.139ct 0.002(4 J)~ 
I~A~3461_ J __ H 0-6_1__ G271 ~L__ 0011 Q.t39C(_ O'(JQ2(f o~ 
IAAR~30" tot 0.281 mg/kg 1. ___ 0.11 0.139JL ___ G.0021... 0] 
1'&&R~'t36 0·6 0.531 mo-1t.a I 0.11 0.'39('4 4).0~_.__ 0.3 
rAAR~j76 r 0·6=:'l o.§sr mg:1I.g I o~I 0-.\39('4 0.002~ 0.3 
IA&R~470 _ 1~2Ll. 1.$I_IT9'kg---.J. _C). 11 __ o. '~$C( Q.002i 

[Ndel IAAC0334 _.-1._ ~31 mg/kg 15.;t ._~17~ 17.37§tl.-__25.j 
IAAC0328 16.4' mot\g I '5.21 2.172(1 17.376<4 21 

"'" "AS3S16 16.9 15. 25~O 
~ Siver AAB3325 0·6 4.1 
N "AB3320 0·6 8.2 

&AR'U.tQ 0·6 24.' 
!UfdlilVUI ["AB~.'-SO [ - .... 1 5."~~ mg,:1tfi ( __ ~ ... T rr2'F.f~·· 4) 13~(f 5.0 

LA~Q:)321~Hl'24_1 ._S.lIL_~..JL I 5,"~_ J).I~lJ.l_0.133. 5J) 
IAA833~ 1~'.24 6."71 mg.t\g 5.451 0.121ft 0.133(f._. S.(1 
IAAB3324 18·24 7.f.I~.a J - s:.jSl -- 0.121ft O. t33~ -S.O 

U6 I -18·2.1 ]~1._~1 _~~_--.2J21rL_ 0]33" ~() 
l.A.~B32$"_ .Ii§__ r .. u ___ •• 10.U mg:'''g 5.4~ 0.12'~_ .JI.t33£t ~,Q 

i ~ -I· l I AA83300 0·6 10.2 mg.\.g 5.4 0.121 0.133 ~. 
""B3411 18·24 10.3 tllg:1o.g . __ M.:_ O.1~t~ 0.1J3a 5 
lA~e3295 I 0·" .- 1~.!L ll1!l"'g ~ 0.12'~_ 0.133ft ~. 
rA-AR:tl80 1"'--1$-24 .. 1_ 12.71 ~"'Jl 5.451 0.12lfl 0:-t33fC ~O 

t; L AA83343 18·24 '3 nlll'-a 5.45 O. t2tE 0.133"8- 5.C 
:: AA83521 0·6 14 ITl!l1t.O 5.4~ 0.1 2H 0.133~ S(; 
:D AAB34;0 18·24 '52 n..g'll.g 5.45 0.I2H a.13lS 5.0. 
"11 
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COWPAAISONS OF ESAlS WITH DATA fROM E·f fiRING SITE, PRS 15·004(1) (contrnued) 

.' .., .. ,tc A • .,...Gl ...... ~ 8IckgfDUad' 

Sample Dtpth Value Units UTl ESAL ESAL? Phylo-IOlE.ell)' 
.0 ESAL 

MB334' 06 20 ~ molQ 545 0.121t 0.ll3f: 5Ci 
AJ.B3476 06 21.' troQlO 545 0.121E 0.13l'! 5~ 
AJ.B34S5 06 21E tr4l.Q 5.45 0.12Hi 0.13lS 50 
AABllO-l 1·1 21.1 mo'iQ 5.45 0.1216 0.13lS 50 
AA,83528 0·3 23.<: 17'414 5,45 0.12Hi 0.13J(l 50 
Me3333 06 2l.E mo".o 5.45 0.1215 O.ll'S 50 
AA83l06 06 23.1 molQ 5.45 0.121Ei 0.1331l 50 
MB3520 6·12 23.7 mo\g 5.45 0.12Ui 0.133e 50 
AACOl36 06 24.6 rnolq 5.45 0.1216 0.133S 5.(. 
AJ.BJ",a", 0·3 25.!. fnQ\Q 5.45 O.12Ui 0.133S 5 {. 
MB3312 11·23 26.9 mol.g 5.45 0.121E 0.133B 5.C, 

MSll34 06 2~!l ".q\g 545 0.12Ui O. '33e 50 
MBJ3l0 0-6 34 . .4 1T14l.Q 5..cS 0.1:21E 0.1338 5 (, -AA8H72 04 3"8 .rnG1Q 5.45 0.121~ 0.133~ 50 
Me033? 22·28 31.7 mo'1lQ 545 0.1216 0.133S 50 
.0.53525 0·5 39.1 mol4 545 0.1216 O.133B 50 
M8U21 0·5 41.1 m)kQ 5.45 G .• 2IE 0.133 50 
MB33.] 06 45.6 mo\g. 5.45 0.12Hi 0.133 5.v 
MB3336 06 46.1 mQ\.Q 5.45 0.121E 0.133 50 
MSl2S8 06 47.~ tnQ\Q 5."5 0.121E 0.133 50 
AAC0327 9·10 48.4 mQ.\.q 5.45 0.1216 0.133S 5.0 
A.A83342 0·4 49 mo1Q 5.4~ 0.121 0.133B 5.C' 
AASl342 04 5 ... mo.l.Q 5.45 0.121 0.133 SO 
AAC0334 14·14 51 reo\.Q 5.45 0.121 0.133 5(, 

AA8l298 06 57.6 ~~ 5.45 0.121E 0.133 SO 
AAB3339 06 60.5 moil) 5.45 0.12H 0.133 SV 
AAS3.(51 06 663 rnc:)\.o S.45 0.12Hi 0.133S 5(' 
MS331S 06 112 fnqlt.g S 45 0.1216 0.1338 5.(' 
AAC0346 21·27 11-: mg\g 5.45 0.1216 0.13lS 5(, 

___ '", • • _ .. : '" ",,1 ..... _",'" :-
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TABLE 4 .. 14 
COMPARISONS Of ESAlS WITH DA.TA. FROM E·F FIRING SITE. PRS 15-004(1) (continued) 

V ~¥;.t'~;·'F:;~.;::n~,f'i{~i :;~ ~-- ~- .', --
~. ".'" ~:":"1.,._ ~i\!"'c:?;; . ... :~' .. ~..::c .',- ~'l, ...... #'.;:...,~.~*~. :A.f.I fr'. ;:"~}?;I.:-J':~.".~~.~:.~~::~::' ~~<.~ ':'::-:-;;': .. :( ,: ',:: "-::', J 

Analyte Sampl. D.pUt Valu. Units UTl ESAl ESAl2 Phyto-toxlclty 
10 ESAL 

Ur.anium AAB3327 3·9 131 ~1g 5.~1 0.1216 0.13313 5~(J 

AAC0326 16·'7 162 mo. .... Q 5.4~ 0.121£' 0.1338 5, 
M83526 0·6 168 m)'kQ 5.4 0.1216 0.1338 5. 
M83.S5 0·5 16~ lT9 .... g 5.41 0.1216 0.1338 5.0 
AA83~78 0·6 He mq'kg 5.41 0.1215 0.1338 5.0 
M83515 0·4 17.1 rrglkO 5."~ 0.' 2 16 0.1338 5.~ 
AAB3S26 0·6 17, mQ.<'kQ 5.4~ 0.1216 0.1338 S,(J 

AA835 18 0·6 185 mg.1kQ 5.4~ 0.1216 0.133& 5,0 
M83325 OS 19( mQi~ 5.45 0.1216 0.1338 5.Q 
M83523 06 19 mq/fl,g S.~I; 0.1216 0.1338 S.£! 
M83452 06 201 mg.'kQ 5.4~ 0.12t6 0.1338 5.0 
AA83326 04 20e mo'ka 5."! 0.1216 0.1338 SCI 
M83302 0·3 21, mQi'kQ 5 41 0.1216 0.1338 5.C 
MC0328 06 22~ n~'kg 5."~ 0.1216 0.1338 S.C 
MC03"1 35·41 34!J tnl)"ko 5.4~ 0.1216 0.1338 5.C 
A..'C0342 14·15 3~ mQ.<1I.0 5.4~ 0.1216 0.1338 5.(1 
M83344 0·5 53 mt)'lO 5.45 0.12t6 0.1338 5.(J 
AA83521 06 53.:; mQllI.~ 5.41; 0.1216 O. '338 5.( 
AA83328 0-5 691 mo.'kQ 5."~ 0.1216 0.1338 5.( 
M83U9 0·6 971 mG'ko 5.4~ 0.1216 O. t338 5.( 
M83"-47 06 977 mg."".!:! 5 .• <1; 0.1216 0.1338 5.( 
.~a34"7 06 987 ng.\fl 5 .• 1; 0.1216 0.1338 5.( 
M83320 06 1720 m.l1l~ 5.'" 0.1216 0.' 338 5.( 
AA83J20 06 1733 mQ.1lQ 5.4~ 0.1216 O. t338 S( 
M834"5 06 2763 mg.\.!:! 5.41:; 0.1216 0.1336 5.( 
Me3~20 06 3131 mq\.O 5."~ 0.1216 O. \338 5 ( 

V An.l<1iu11l A.ACO'l34 42 ::' ~\Jl 4'.~ 0.0030 0.091 , 2.! 
br)C MBJ458 51.f mQ\Q 50~ O.OU~ 69440 254 

MalUS 52.1 n'liQ 50 0.043.1 6.9440 25.1 
AAC0334 55 ! nlgiQ 50(1 0.0434 6.9440 251 
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lADLE 4-14 

COMPARISONS OF ESAlS WITH DATA FROM E·F FIRING SITE, PAS 15-004(1' (continued) 

. IIiorgAnic AftaIy:)I GIMtt.r ThIn bCkgl'OUlM.'l 

Sample Deplh Value Units UTl ESAl ESAl2 Ph~IO·IOxlclly 
ID ESAl 

AAC()328 S7A mq .... Q 508 0.0434 69440 25.(J 
Me?341 64.S mq .... g 508 0.0434 6944G 25 (J 
AAB3515 66.4 mq .... !l 50.8 0043-4 6.94';C 25 C 
AAB3449 73.5 mg,'kg 50.8 00434 6.9440 2S( 
AA83328 78 mg'kg 50.8 004301 6944CJ 25.( 
AAB3447 0·6 113 ffig'kQ 50.8 0.043-4 6.9440 25.C 
AAB3320 0·6 130 mg,lkg 50.8 0.043-4 6.9440 25.C 
AAB3521 0·6 211 mg.'kQ 50.8 0.043-= 69440 25.{j 
AAB3420 0·6 251 f1'l4'kQ 50.8 0.043-4 6.944(1 25.( 
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TABLE +'5 
COMPARtSONS OF ESAlS WITH DATA FROM E·F SITE. PAS 15-008(a)_ 

r ,,, - ,,~,.. "'!i ~ -Y'-'~- ~ "",,"""""'- "':J!~ir-:.ur-··--·-· .... -~.~ .. _ .. ' - ".-' •• -"~'Iiii:&i'-'- .. ' < --
:~::: ',: 

,..,- -" .. 
: ',- ~ l,::'~·<::'<~~;~~<~'A.:~~£<£:Z~~<;" ~<~~t J;}:~~~: '~i!~":;",,~~:; .. ,.~Jl~~~~~~-; ,:~"<:,t • ;, <,' ; ... !~ < , . " 

Anal, •• Sample D.plh Yalu. Un". un ESAl ESAl2 
10 

C3dmiJm AA83516 0-12 12·fl mg.'kjl 2.7 0.0022 0.083E 
Copper A"83331 0-12 66,5 mol1r.(I 30.7 0.0151 5,077S 

AAB3S16 0·12 4140 rna/ka 30.7 0.0161 5,011e 
AAB3473 0·12 7720 mg.~g 30.7 0.0161 5,017f 

Lead AA83516 0·12 57.5 1'TlOt'k~ 23.3 0.391( 1.681 
A"83473 0-12 58. rTIQJ1\Q 23.3 0.391C 1.6813 
AA83329 0·8 23" mQlkQ 23.3 0.39te 1.6813 
AA83329 0·8 279 ~g 23,3 0.39Ul 1.6813 

Mercuri AAB3473 0·12 1." mol (0 0.1 0.139~ 0.002 
Nickel AA83473 0-12 57." mal ~Q lS.2 2.172Cl 17.376 
UI'8tIAJm AA83483 0-12 19,5 n'IQJ~Q 5.45 0.121E 0.133 

AA8333\ 0-12 24A ma.-'kg 5.45 0.1216 0.133e 
AA83329 0·8 1669 mg,'kjl 5.45 O.nUl 0.133lJ 
AA83516 0·12 ,gill mQI ko 5.45 0.' 21E O.t33E 
AAB3473 0·12 282C mQJka 5.45 0.121E 0.133E 

ZinC AA83516 0·12 22<1 mQ.~JI 50.8 0.0"34 6.944(1 
AA83473 0·12 30~ mg"'g • 50.8 0.0"3" 6.9""'C 

• •• 

.. . < 
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Phylo-loliclty .. 
ESAl 

3.0 
60.0 
60.0 
60.0 
50.0 
50.0 
50.0 
50.0 

0.3 
25,0 

5.0 
5.0 
5.0 
5.0 
5.0 

25.0 - 250 
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St, .. Sp.cIllC R •• ult., Conelu.'on.! ,nd R,ec;.'nm,nd.tlon. 

• 8anum. beryllium. eadmum. chromium. cower, lead. manganoso. morOJ'Y. nickel, 511ver. and 

urMlum w""ro ObSQlVttd at concontration:. aboyo ESALs (Tablo 4·14 and 4.15), Thuso 

lnorgamc COPC$ also WfHO comparod to ESA1.$ dOnvOd tor reproductioniSUIVlv<i1 

toxiCOloQiCal ondpOln~ (ESAL2) and lor toXICity to plants (phyto·ESAL.). 

• BOr,'!lium. chromium nnd zinc concontmlion:: In sur1aCo soils oxceed the ESAL2 crnena by 

lacto~ between 10 and 100. Tho chromium and zinc 10'1010; also exceod phy1otoxieity 

~crooning errtfr!". 

• Coppor and load 1eV1J1:: oxcood tho ESAL.: crrtona by lacto~ of moro thar. 100 but loss than 

500. _Inc! b-lr~m. ~1dmium. mercury. and umnium arWytos rnlYo ~lmpkJS that ex:ood tho 

ESA!.:: cntorl" by molU tho 500 lime::. 

Organ:e,. No oIQanic chembls or HEs wero d~toetod In samples Irom tho E·:: Firino Slto. 

4.3.ot ConclusIons and R,commendatlons 

Sut1aco ~ih at E·F Fir1ng Srto contain banum. beryllium. ~ldmium. chromium, zine. coppor,loa<l, mercurl. 

and uranium lo .... ols th.,1t oxeoed v.r&oning criteria lor roproductivo and survi .... al ollocts on Yonubratos. 

PhytotoxlCttY crltlJrl.\ also woro oxcoedcdto a 101S." dQfJroo. Thu sizo of tho araa Is 1.1'00 onough lhal 

~mc IndNI(lU.11 anim.1ls m.1y spercl ~n~ic.1nt ponlOns or thoir 11.(' cyclo in contact 'Nrth CO;'-Cs associalod 

w!1h tho ~Ihl. lind tho proximity 01 ru13tlXi sitos. troy eonlnbuto to cumulativo advorso ol'htcts. Tho 

~iQniliC.1nco tho" thoso COPCs hold ter ~~~ Iof\IJ·term ~rt;Istoneo 01 rosldont plant and a:.im.11 poput.,tions 

c..lnr.Ot IN l1dO<;Ui1roly asse:.so<f In a waen1no assessment and trusl be addtossod in a bn:oolino 

01:0~1C.11 ns)... Msoumunt. 

NO lurt~r tlclion ts pro po:: 0<1 lor AOC 15·00.1. Tho only suspected contaminant trom th., lr,lnstormer 

~l.llion WOl!> PCBs, and none WOIO dQ1octod. 

A VeA l .. rt'Commondod lor S4Jpli<:: Tank 1 5·00!l(0) to romoya tho sludgo and liquid. :omoyino Iho 

opportunity tor leak.10o from 11'10 tank. 

Coppor wiro 15 OlPPJront on Inu sur13co in tho .... lcinity 01 15-008(01). and chunlU 01 OU aro visiblo In tho 

imnx'(lIato .... lCInity 01 tho MOO mounds ilt 15·004(:). A rornedlal ;,\cttvily i~ rocommended for romovlng 

I~osu polonl!.,,1 h.uard~. Tho EC plan ...,il1 be subnuncd to tho U.S. EPA. Raglon 0, lor rovlow. and to tho 

OOElL.AAO lor concurrenc~. bolOto conductlrv.J tho cleanup. 

A hum.ln health risk assessment should bo eanductod on E·F AggrU9alo In order 10 delormino thlP 

nocos:rty lor any soU ramoOiabon. This asso~smont is proposod to bo conducted as pan 01 tho EC PI;m 

lor thl~ ~llo. 

October 30. 1 QQ5 
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".3.5 Further Inv •• lIgIUon. 

NO ful1her field sampling actMties are propose<' at ttlis ume. 

.... PAS 1''()07(b) MDA Z 

MDA·Z (PRS 1s.o07ib]) is an inactive disposal araa v..f01Od SOIAtlof the sido road leading \0 iA,'S·233. 11 

Is Ils10d In the SMWU repon as priomy A (RFI Work Pian (LANL 19S3. 1087). The MDA·Z d/$p';I$al area 

WIIS used between 1965 and 1981 for c:onsuuaiOn debris. including pieces Of eeme1l1 and robar 01 

vanous siZes. used concrete sandOags.. meel b!ast matting from tests at PHEAMEX. and O1her debris. 

Pieces 0' paniaJIy burned wood are visibfe. The landfill is roughly recta.noular .and measures approximately 

20011 by 50 11. It a~ars to have been filed in from a naturaHy oeeurring depression; concte1c,fiJlP.d 

sandbags are yj~lble. whieh 'Nero pt'Obably piled as a retaining wall, and other d"bris may hal.'O been filled 

In benlnd It. Thus one taco grades to native soli. and one face is approximate'Y '5 n r.tgh and cast!) 

vlsbte. MOSI Of Ihe debris on tho oxposed face Is not covered w~h soli and is thermt'fe e1.pose(l10 rain 

and snowmelt (Figure 4-8). 

COPes at this sHe indude metals from wire. blast mats. etc.: VOCs andIor SVOCs from d\alTcd an::! 

burned wood; road and O1h(tr conS1ruc'1.ion debris; and radiOac;liv. substances from paS1l.at1oratory 

prnctlcos. 

ThfJ major po1entlal pa1hway to receptors would occur by dired contad tf the Jand revens to UtY'..ontrolled 

use. Because lhe debris is :argely unco-..ered. It would be 011X)~slble souvenir value to recrea1ionaJ users. 

Minor paUlit8YS includo air resuspens;on and polential erosion by surface Wa1er on the expos.cd face • 

..... , Pr.vlOUI InvlltlgaUonl 

An aerial tadiological survey in 1982 (FritZSChe 1989, 10'()33) ad not de10et radioactive co".,amtnaliOn a1 

this PAS. 

The 1909 environmental ~f'I1)1ing S1Udy (DOE 1969.0271) included sa.-npJes. from MOA·Z fOl' variOus 

metals. The metals barium. befylium. cadmium. chromium. copper. lead. niCkol. silver. and %11'); were 

analyzed using !rQlc:tivoly coupleG plasma-mass SJ)edfOmetty (level IlVIV). For some of tne metals. 

eleva10d ,eadings wore obtained when OOmQarod to 1ho overall background levels for tn. LabOra1Ory in 

use at thai time. For exampm. five sa~s for beryllium nad values ranging from 4.0 10 29.4 ~g while 

the average background levelior the Labora1ory althat time was 2.4 mgJk~. The current bac;.;ground 
UTI.. 10r beryllium is 3.31 mgtkg. 

• 

• 

• 
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Figure "·8. MDA-Z [PRS 'S.OO7(b)) contlln. debrl. hom PHERMI!X 

• (JUly 11'2 photogrlph) 
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..... ~2 fi.,d Iny.at'aa,'on 

The obitt:ClYn of the Phase I samping ware 10 determene whether copes were pesent r 
concenflatJons abOve SAlIln surface and near-surtace soils at the landtlfl. and to determine their extent 

Because most Of 1tMt maleria" '" 1h11andfj1 came 1rom PHEAMEX.1he /'n8fOf <:ontaminants were known. 

buUhe dIItfibutIon was unceltlln due to reworking 01 the debris by fJuldoz6f$. A total 01 flIIenl)'-eigl1t 

sampleawere proposed ior colec:tJon. iourteen surtace and fourtHn subsurta:e (24 in. or sollJ1uf1 

Intet1ICe). ·Agur.1-8 shoWs the .". oo!ledJo" locatioi'll. 'The ....,..,..Iocations were chosen based 

on the Odd .ystem m 2he RFl Work Pian (LANL 1993, 1087), with minor .,.stmerats tor radiatIOn. In 

addfflon, aM sample .location. were ICI'etned forthe presence Of HEs using the HE field Spo118S1. 

Samp6U wer. ob!Ilned a"'ng the edge Of the debf1s at approximate SO-ft intervals, at the edge Of the 

canyon. and down the center of Ute debris. 

S_" were obtaintel' from the surlace (0-6 In) and deep (18-2" in or retusaJ) using the sut1ace scoop 

technlqu. or hand augerlng. resp.cUvel)' (SOPs 6.09, 6.10; LANL 1993. 0875). PriOr to sampling. a 

hind-held radiation SUM)' was pettormed. AI samples oohcled Mrt sent to the mobie radfoanafysis 

van,1hIn 10 the chemistty van lor XRF, and beryllium was detected using USS. SaJ11)les i0r 1ixed 

laboratory anaty.Js were selected baled upon 'hese resub • 

...... 2.1 Resulta of Field SurvtyS 

A land survey W8£ performed 10 set grid points and saI11)Ie Iocat()ns using established survey rronurnents 

wtth coon:flnl.es published in the 1.aboratOf)' SuIVI)' Procedures Mar.JaJ (i.ANL 1993a). A Topcon 

GT8-38 Total Station was used to ooO(iJCt tnt IUrvtr/. The field notes w .... nanctwriften white in the field. 

then reduced and '",Ired ,",,0 an Autocad DCA Co~er lyIlem. AI surveying data was ~red 

folowingthe dr8ft lnIerim guidance on Geodt1Jc Surv')li1lQ for Towns •• OperaUons (Vocke 1992). 

A ~llUrv'Y was oonducted to estimate the ~me 01 the chposal urea. As deserlbecl in 

Seelion 1,3,7 and Appendix B. the survey found a roughly 111angular surface area. w/1tl a wedge shape 

gtIdIng from about 10ft deep at 1he face to sul1ace 1M. at the IandwaId edge. IJ.-"lng the rough 

cttr.,.101ll found. a triangle 22511 long by 50 ft wide yiefdI an area of 11250 ~ (area of a tna.ngfe is 112 

bal. tIrrMtt htighI). It the depth wIre a uniform 10 fl. the volume would be roughly ".000 yeP. However, 

the thIpt tlf,ltrs from the .ace to the opposite boundary. 10 II is probably not more than half this amount. 
or 2.000 yet'. 

=."r ~O. 1'" .... 0 10M ifF. A_port 
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.s.ol.:!.:! Rosults o. Field Scroenino 

~ield !:crQoning was ~r1ormed 10 delcrmno potontlal hazards. to ostabllsh hoahh and ~1loty condrtiOr.s 

ror on·~to wor'Korn. ould to scroon ~os lor momls pnor ., choosing sa~los tor tixed t.1bOmlory 

an.ltr~. Portable held Instruments tor dOlectlno alphoJ·. bolO'. and QilIM\3 ommo~ woro uso<lto ~IOl)n 

~or 9r(n:> nl~, {Jross bota. and ~ross gamma. All XRF nn.,ly:or was usod to scroon samplo:. fot 103d. 

m."eury. Jnd umnium. A ponablo l.IBS Ins!rumont was u!:uO to $(,oon soU ~mples lor boryllium. boC<lusc 

it ~lnr.ot bo dot«11Xl by XRF. 

A!J field :o..1~lo~ wara scro('ned lor oxplosrYos usino 3 lIold SOOHost lot. Tho HE ~po, tost 'ovoalo<l no 

po~rtrvo ~Implos tor HE. 

AWondlx 0 pru:oonts tho rosults altho liold scluoninQ lor motals and 'adiO'lctlV~Y. Appendix A plosont~ 

thq rc~rt5 Of tho IabOr;11ory analysis. Twonty.rlvo :>4lmplos showod molal:> o.lcooding PReis: those woro 

sont !O a laad an.,lytiCJI klO for ar1dIys~. Appendix C sho~ thu corrot.1hon bolWoen chomistry van XRF or 

LISS mca:urcments and tho liled laboratory ~nalysis. 

4.4.3 Ser •• nlng Ass.s,m.nt R".ults tor Malerlal Olspoul Ar.a Z <,5-007[b]) 

Tho OA'OC assossmont 01 tho data assoclmod w~h tho colloctod s.ll1l>loS indicated that tho an.,ly1ical 

r.nu~ WOI'O nceOQlabio. oxcoptlor throo acid S6mivolalllo smnples thnt woro qualiflod n!: R. Those data 

wore no: used In tho sCfoening assossment. 

4.4.3.1 Comparison to B.,ckground/SALs 

Inorganlcs. All Inorganic COF'Cs dotected In soli samplt):; taxon at MOA·Z woro compared with their 

n.,tural thlCkground UTLs. 

• Boryllium cor.:ontrntlons :;lightly Qrontul' ttk,n Labor31oty background UTL:; WOfO ,oponodlor 

five s.1ITlpIU5. Natural bad4;jround leva Is 01 beryllloJm In the l.os AI.unos <1lua oxeoud the risk· 

based threshOld th3t would otherwise bo usod as a scroening value. so tho backQround UTL. 

i: used to dolomlln6 the PfDSfJrK:O 01 boryllrJm as a COPC. Thu data lor this silo show 

ooryllium levols 5lighUy elovdteo ovor !mtural baCkground; thus. oorylUum will continue to be 

con~lderod a COF'C. 

• Copper. load. mttrcury and sliver wero obsorved at concentrations above tholr respedi'lo 

UTLs. Funhor comparison 01 thoso analytes with their SA1..s clarifies that tho 10'10 Is obsorved 

me below SAl.s. Thus, these .'Jnalyto:; wore subjected 10 an MCE '0 delolmlno <Jny addltlvo 

oHoets 01 concum (soo bolow). 
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• No other Inorgal'\ie$ exceedtd their ~ncf UTLs ir. SOil "ITIPJes from MOA-Z. and 

thereto,. they will nol be eonskHtred CO!ilC~. 

Or~nJc" &weral organic e:lemicals were d6!ected in the soil sal'll)Ses collected a1 MCM.·Z. All de1eded 

organics BI. disalssOCf beJow. 

• Bls{2-o1hylhexyl)phthaJa1e was detected in to;.lr samples. ancf dJ.n·bufyJ phthalate wa:; detected In 

01'10 samplo. Since the con()entralions deteC'.ed were below SALs. 1nctse ene~ were 

subjoCled 10 an MCE 10 de1ermine any addi1Jvo effects of concem (see belOw). 

• ren I)Olycycllc: aroma1iC hydrocalbons (PAMs) were detected In MOIYZ soil samoles (raDio "16). 

Five 01 these Chemicals were otn.ervod a1 co~mrations below 1,... ... r respec!NO SAL:;. ar.d wer~ 

subjected 10 an MCE 10 determine any additive effecu of concern (see bel::rN). 

Benzo(a)amhraeene. benzo(a)pyrene. and bOnzotb)fluorantheno were reponed a1 :tJvel~ that 

exceed their SA1.s. and will be considered copes fort.'lis 1ft8. Two other PAHs tna1 ¥/cre 

delected, benzo(g.h,i)perySene and phonanlhtene. CJO not have SA1.s 10r compa(lf'..on. Because 

other PAHs are kncrfm 10 be present a1 this site. benzo{g.h.i)pef)1eno and phenanltlre~ will also 

be considered copes for MOA·Z. 

• No othor organics e;.:ceedtd their bac.kground UTLs in soil $~ from MOA·Z. ancf :he,c1ore 

,hey wUI net be considered COPCs. 

R8dlol1tfCtldla. RafJionucJides observed at MOA·Z were compared 10 1fleir LaDoratory background 

UTLs where availabll). and further to their fetpedwe SALs. 

• Uranium was ,epOned above its background un jn 1Wewe samples from MDA·z.. Seven of the 

reponed values are gremenhatl1h9 SAL JortotaJ uranium, $0 uraroum will be COnsidered a COPe 

for this site. 

• No o1t)er radionucJldes exceed&d their backgrOUnd Un.s in !;Oil S3rJl)les from MOA·Z. and 

1herefore thoy will not be considered copes. 

The results 110m SOil samples wit! concentra1ions exCilOdlng Dad<ground un.s ate preserned in 

r .. ble +16. The Iocalions 01 samples wi1h 8n31)10 values exceeding background UTLs are snown in 

Figure 4·9. 

Ml.i.tlpll Chemical Evaluation. As dlscu!;sed In Section 3.2.2. a mu~ip;e chemica! evaluation has 

been conduCted on all noncarcinogenic and carcinogenic cnemicals observed above their respcctwo 

baekground UTLs and below their respecUve SALs. as well as on aU de1eded organiC chemicals. 
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Copper 

Lead 
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JABLE 4=16 

MOA Z PAS 1 S.OO7(b) 

. · ...... a "AclIiIit ...... CCPil .,..IIi.aM a. ... , 1'IIiIi ~ Un.. 
Simpl. 

Location Sampr. Valu4t SAL UTL 
10 10 (mgtkg) (mgtkg) (mg'kg) 

15·2303 AA83424 3 
15·2305 AA83428 2.6 
15·2308 AA83430 3.6 H/A 1.95 
15·2310 MB3429 3.5 
15·2311 AA83435 2.1 
15-2303 M83424 105 
15·2'305 AA83428 49 
15·2306 M83431 47.8 
15·2301 M83433 121 2800 30.1 
15·2301 AAS3442 96.1 
15·2308 AAB3430 111 
15·2310 AA83429 673 
15·2311 AAB3435 33.6 

15·2305 AA83428 38.6 
15·2307 AA83433 23.4 
15·2307 AA83442 32.6 400 23.3 
15·230$ AAB3430 30.8 
15-2310 ... .A83 ... 29 52.9 

15·2305 AAB3428 0.16 
15·2307 AAB3 ... 33 0.78 
15·2307 I-.A834 ... 2 1.7 23 O.t 
15·2308 AAB3430 0.17 
15·2311 A483435 0.41 
15-2311 MB3444 0.13 
15,2303 AAB342.f 3.8 380 1.61 

Oepth 
(Inches) 

18·24 
0·6 
0·6 
06 
06 

18·24 
0·6 
0·6 
0·6 

12··18 
0·6 
0·6 
0·6 
0·6 
0·6 

12··(8 
0·6 
0·6 
0-6 
0-6 

12··18 
0-6 
0·6 

18·24 
18-24 

• 
; _ .. 

,. SAL 

n 
::::r .. -• ... 
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Anal, •• 

B~nzo[alP)lrene 

BenzolblUuor o.nthtne 

Ctvysene 

fndeno(I.2.3cdJpyrene 

Pheoanlhren8 

PYlene 

loe.llon 
10 

15·2311 
15·2311 
15-23' ~ 
15·2311 
15·2311 
15·2311 
15-2307 
15·2301 
15·2310 
15·231 I 
15·2311 
15·2311 
15·2307 
15·2305 
15·2306 
15-2311 
15·2311 
15·2311 
15·231 , 
15·2311 
15·2305 
15·2306 
15·231 I 
15·2311 

TULE .... ,. 

MOA Z PAS 1s.oG7(1t) (eordlAued) 

S .... pl. 
10 

AAB3S44 
AAB3536 
AAB3544 
AM3S36 
AAB3536 
AAS3536 
AAB3537 
AA83543 
AAB3535 
AA83536 
"A83536 
AAB3544 
A"83537 
"AB6080 
M83538 
A,\83536 
""03544 
AA83536 
"A83536 
A"B3544 
""B6080 
""83538 
""B3536 
AAB3S44 

• 

Sa., .. 
V ...... 

(mg/kg) 

3,9 
0.89 
4,2 

0.49 
0,98 
0.64 
4.7 
0.7 

0.67 
3 

0.9 
3,6 

0.53 
0.5 

0.54 
2.4 
15 

0.51 
1.2 
17 

0.46 
0.65 
2.5 
14 

SAL 
("'G!kg) 

19 
0.61 

0.06 
0.61 
Nt,\ 

32 

24 

6500 

2600 

0.61 
N!A 

2000 

Ollpth :> SAL 
(Ine" •• ) 

18·24 
0·6 X 

18·24 X 
0·6 X to. -0·6 X -• • 0·6 co 
0-6 • Q 

18·24 -~ 
0·6 

Q 

()-6 II • 0,6 .. 
c; 

18-24 --.. 
0-6 
0-6 fl 
0-6 :a 

Q 

0,6 ~ .. 
18·24 -a 

~ 
0-6 .. 
0-6 III 

18·24 :a 
Q. 

0·6 II 
06 • Q 
0-6 0 

18-24 ~ a • ~ e 
~ .. 

• 
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lADLE 4-16 

MOA Z PRS lS-007{b) (continued) 

1 :.: <': <:.- ' .. ':,'. > ;-.::~ ,r'" , . .,' ..... CDit .. n'ri:l' .... GI .... ~'~ ___ .. UTL 
Samp •• 

Analyl. Location Sampl. V8Iue SAL UTL 
10 10 (mg/kg) (mg/tg) (nlilllQ) 

Utrim lS-2l01 AA83-438 130 
15-~303 AA83-424 117 
15·2304 AAB3-42. 5,1. 
15-2305 AAB3-42S 161 
15-2306 AA8343 I 57.4 
15-2307 AABJ433 136 95 SAS 
15-2307 AAB3-4.t2 162 
15·2308 AAB3-430 187 
15·2310 AAB3429 3-49 
15-23.1 AAB3435 42 
15-2311 AAB3444 25.6 

O.plh 
(Inch.s) 

0,5 
IS·2-4 
10·,15 
06 
06 
06 

12--18 
06 
06 
0·6 

18·24 

• 
. 

,. SAL 

X 
X 

X 

X 
X 
X 
X 

- - , .. -.-
-. - __ . i' .' -.-' '.).', T 

, . , 

n ::r • .. .. .. 

:::Q 

• • c: --• 
n o 
::. 
n -c: • o 
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Tho Inorganic chemicals and amhracono, di.n·l:)Utyl phthalate. HuoranthenfJ. and pyrono are non· 

C3reif'109onic. Tho sum of tho I'TWlmum normaliZed values tor tMse non~rclnogenlc chemicals is 

0.4798 (Tablo 4.17). I~ss than the tatget value 01 one. s.o the~ will not bo consldered COPCs lor this site. 

lABlE 1·17 

M!.Il.TIPl.E CHEMICAL. EVALUATION· MDA·Z 

Rlt··, 
, ;."~"""" -: '. -:- .,-·f· . ;\"'. ::! .. /::/'l:!Jt.1. .. "'r' , .. :l~1 . Or. 

lIOn 

Copper 0.045<4 

t.oad 0,1323 

Morwry 0.07:)9 

SIlVer 0.0100 

Anrnraceno 0.2053 

Ol.n·butyl pnUl3lato 0.0001 

Fluor3nlneno 0.0056 

Pyrene 0.0070 

TOTAt. 0.<4798 

Chty"'..uno. indeno(1.2.3-ed)pyrono and bts(2·ethylhotyl)ph,h.alato are carcinogenic chomicals. and tho 

sum 01 their ~Imum norm.,ltzed concontrations i~ 1. 1~0 (Table 4-18). Thuse PAHs alo thus 

eon-..idorcd copes at MOA·Z. 

YAPLE ~"Q 
MUL.TIPLE CHEMICAl. eVAI.UATIOH • MOA·Z 

0.8a6\ 

1.1 

4,4.:1.:: Ollia Inlorptut.1tlOlI 

Table 4.16 shows tho le~uhs 01 tho !\Ul1uco and l:.ul:sul1i1Co soil sampling concluC1od at PRS 1S·00i'(b). 

~ndL"( B doscnbos In., Imarred aroa1 oxtol11 01 tho landfill. basOd upon VISUal o:camin.1t10n 01 lho 

o;lpoSQ(1laco~ and dlSt\.trt)ed soli and upon tho gco~k:..11 SIJIVOY. In gonolal. Hx«l and mobllo 

Ial»r3tory r@'sults show ,hat concentr:atlons ~I mO'3l~ nnd other contaminnnts wp.ro ,101,'01100 noal tho 

• Cttncor ponlon of tho landfill. The scrttoning ussossmonl results identifled PAJofs. phthalatCt,. beryU/um. 

101' API A.port 

-, 
.;.., 

'+ ,.' 
I"~ .1 

.. 
'~) 

I 

n 



and uranium as COPCs in the sunaee and subsurface soN at PRS 15-007(b). Beryllium 

benzo{a)anthracene. benzo(a)pyrene. benzo(b)lluoramhene. benzo(O.h.l)perylene. phenan1hrene • 

ehrysene.lndeno(1.2.3-edJpyrene. bis (2-ethyll'lexyf) phthalate. and uranium remaJn as copes at MOA·Z. 

These results. however. may not necessarily be representative of the enUre IanCltill. as no SBJ'I1)les were 

coneeteCI from Ute imenor. The PAHs are likely 10 have resulted from disposal of cnatTtd wooa. as could 

be seen by visual lnspedion. The landfill contents visiblo at the exposed face are extremely 

lle1erogeneous, tanging from comamlr.ated soli to c:o~ete stl"UC'lures on tne C"der of '0 11'. Because of 

this extreme helu~eneity. further sampling is no! recommended. Irmead. dI...mg remediation. a 

program of field s:reening should be sufficient 10 detennine the extent of contamiJ .. 11ion of individual 

pieces of debris. 

4.4.3.3 Risk Assessment 

No risk assessmem was petformeCI tor this PRS. 

4.4.3.4 Ecotoxk:ologlcaJ Scteur.ing Assessment 

lnorganlcs. All Inorganic cOPCs detOCled in soil samplos takan at MOA·Z and exceeding lheir naturaJ 

background UTLs (Section 4.4.3.1) were compared 10 ecoloxicologicaJ saeening criteria (Table 4-19) • 

• Bet)ilium. copper, lead, mercury, silver, and urarnum wer" Observed a1 c:oocemratlOns.a.Dov", 

ESALs. These inorganic COPes alsO were compared 10 ESALs derived for 
reproduC1iowsurlivaJ toxk:ological endpoints (ESAL2) and tor toxicity to plants (Ph)1o·ESAL). 

• ESAL2 criteria are exceeded by tactors tMm 10·50 by beryllium. copper, and lead. 

• Tho mercury rosults exceed 1he S6C0rKNier screening c:nteria by 47-01 21ime$. and uranium 

results excet'd the ~t'ria by as muCh as 2000 11tnH. 

Organa. AJf det&C1ed COPCs CIe1ected in soil samples taken at MOA·Z (Section 4.4.3.') woro 

COl'J1)ared to ec:otoxlcoJogicaJ screening crlttOa" a'laj~ (Table .... 19). 

• An1hracone. fJuoramhene. and pyrene results are below ESALs and can be olimina1ed as. 

COPCs. Bis(2·ethylhexyl)phtnaJato c:oukf not be elimin81ed. 

• Oi.n-outyS phlhai4t.o haS a ~ESAL This anaty'le was only Cleteded once and hc:as bw 

pI'I)1o,oxicity. so it may be eliminated as a COPC. 

• The remaining organic copes dO not havu scre&ning cntena and canfX)S be ovalualeC1 • 

October 30. 1115 
D!lf,(lfISAF. 
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4.4.4 ConcluSions and Recommendations 

Tho debris pile at MOA·Z contains mercury and uranium leyols that exceed SClOoning cntona lor 

roptOductlYO ilnd $YNival otfQC1.S on vonebmfoS. Other Inorganic 3n<1lytos nnd organic analytoll: also 

oxecod second-tlor scroonlng crttoria to n losser degroe. Tho location 01 tho sho makos It likol~ thaI 

copes may be:! tmnsponed to OIMr Io<:3l10ns. making thorn mor~ 3yail.1blo \0 ecological rocoptors. The 

proximcty 01 tho silo to otho' rolatvd sites also m.1Y contnbuto to cumulativo advorso eNoCl'S.. Thp. 

5ignj'~oee that these copes hold lor Iho long-term persistence of resident plant al'ld nnimnl populations 

cannot 00 adequately assossed in a scrouning assossmont lor this PRS and mu!:t Do addressed In a 

b.lschno ucolOOiCal risk assessment. 

ThO contents of the landfili at PRS 1S,OOi(b} pose a potontial risk to human hoalth. based upon tho 

rosu:t::: of tho scroonlng asso~sment. Tho landfill occuplo~ lJ volume 01 approximaloly 2000 yd'. The nsks 

po~ed 1))' tho I~ndfill <:onlents will 00 roducod or olimlnated by nn ec. to be Implomontod in tho Ime 

$ummorl'll1l1 cr 1996 according to the guidanco in -Accelorated Cleanup Process· (Glatzmaiar and Fesmiro 

1995). The silo is doslgnaled as an EC becauso tho remedy Is obvious - excavato. scroon. son. dlsposu 

- but thu potential for mb:ed waste exists. In addi1lon, Implemontatlon will bg modetahlly diniCult. as IT'.any 

unKnown~ o:d:t {siZO 01 buried sll\1cturos. oxtont Of mixed waste contamination, etc.} Tho EC plan will bo 

:uomitlod to tho U.S. EPA. Region 6. and to Iho OOEILAAO for concurronce. for roylew boloro 

COndl..octing thfJ cloanup. 

1088 RFI Reporl 
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T~ILE 4-1S 
COMPARISONS OF ESAlS WITH DATA FROM IIDA Z. PRS 15-007(b). 

" - ." "~ '.-" --- .-- ,,'" .,.. . "','" ,. r',", ',\<'~' :,~./:~Y.;, :~,~, ,', ,,;.;'J,~:;~'~>\t~:~>.~~~J ,~.~"'''',,~~,,lJ:''. ~~.~I~:'· 
.. 

" "'. 
t 

. , 
. , 

.. , ~ ,/ . \ 
" ." '- ,. . -

Analyle Sample Depth Value Units UTL ESAL ESAL2 
10 

Sel)1lium AA83435 2.1 mg.;",g 1.95 0.2346 0.2815 
AA93428 2.6 nlgt\.g t.95 0.23-46 0.28H 
AA83424 3 mg,'kg 1.95 0,23'6 0.281 
AA83429 0·6 3.5 mg,'kg 1.95 0.23-46 0.28' 
AAB3430 0·6 J.6 molko 1.95 02346 0.281 

Copper A.A93435 0·6 33.6 rng.,'kg 30.7 O.OIS. 5.0771l 
"A8343 , 0·6 47.8 mg/k31 30.7 0.0161 5.0nE 
AA63428 0·6 49 ~ 30.7 0.0161 5.0n~ 
AA83429 0·6 67.3 mQlko 30.7 0.0161 5.0nt: 
AA93442 12·'8 96.\ moJko 30.1 0.0161 5.077~ 
AA93424 18·24 105 mg./kg 30.7 0.0'6' 5.0ne 
AA93430 0·6 H' ~g 30.1 0.0161 5.077S 
AA83433 0·6 ':!7 mo.'kG 30.7 0.0161 5.0ne 

Lead AA93<433 23.4 molkg 23.3 0.3910 1.68' 
AA83430 30.8 mglkg 23.3 0.3910 1.68 t~ 
AA93442 32.6 mg,lo.a 23.3 0.3910 1.6B1:! 
"A.83 .. 28 38.6 ITIQ/ko 23.3 0.3910 1.6813 
A"93429 0·6 52.9 mQJkg 23.3 0.39tO 1.681 

Mercury AAB3<4<44 18·2-4 0.13 mg/kg 0.1 0.1390 0.0028 
A,\93428 0·6 O.IE ~ kg 0.1 0.1390 0.0028 
AAB3430 0·6 0.11 kG ~ 0.1 0.1390 0.002 
"AB3.\35 0·6 0.4' Il'IQ!lI.Q 0.1 0.1390 0.002 
AAB3433 0·6 0.78 r-rtOI"o 0.1 0.1390 0.002 
AA93'\42 12-18 1.7 mglkg O. , 0.1390 0.002 

Siver I\A93424 18·24 3.8 mg'k!l 0.0006 
Uranium AA83421 5.7' mg."ko 5.45 0.1216 0.133fl 

AA83444 18·24 25.6 mg"-g 5.45 0.1216 0.133S 
AAB343S 0-6 42 nlQ'kg 5.45 0.1216 0.1338 
AA8343. 0·6 47.1 mg'k~5.45 0.1216 0.1338 
4A8343' 0·6 57.4 mQ1I.g 5.45 O.12\G ___ ~·.!.13S 
AAG3424 18·24 117 rngkg I 5.45 0.1216 __ 0. 1318 

• • 

-, 
, " ",. l-.. ' , .. - . ' "! 

Phylo-toxlClty 
ESAL 

'OJ] 
10'(J 
10.C 
10.( 
10.( 
60.( 
60.(1 
60.( 
60.( 
60.( 
60.( 
60.( 
60.cl 
50.t: 
50.( 
50.( 
50.( 
50.( 

0.-: 
0.:1 
0.3 
O.~ 
O.~ 
0.-: 
0.( 
5.(1 
5,(1 
5.( 
5.( 
5.( 
5.( 

• 
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COMPARISONS OF ESAlS WITH DATA fAOM YOA Z. PAS 1S-007tb). (contlnLltd) 

.. 

Ana'W'I' Sampl. O.plh 
10 

Ur~ M83.t38 05 
lA.ABl.t33 06 
A.A834J:a 06 
~ 3 .... 2 '2-18 
:AAJ 3430 0·6 
~ 3-429 06 

~ • ; 1>~' l' ~ .. - ~ ~ _. ~. ~ ·,l? -,"E. ~ " "'f~: ~ ~ '~' ',:.~: ~ 

1 ~ .. ~ I " '" ... -r'.<. !: > 

Analy" 

a.n..to{b]Uu¢lanthe-ne 
8etuOlQ.h.iIoertIene---

Sample 
10 

AAB3544 
AAB3S36 
AAB3S-« 
AA83536 
AA83536 
AA83536 
AAB353f-
AA83S .. 3 
A.AS3S36 
A.AB3537 
A.AB3536 
AA83s..c 
AA83537_ 
AA86080 
AAS3538 
A..l.S3S36 

D.plh 

18·24 
06 

18·2 .. 
0·6 
0·6 
0·6 
06 

18·30 
06 
06 
0·6 

18·2 .. 
0·6 
0·6 
06 
06 

. . , . • 

Valu, Units UTt. ESAL ESAL2 Phylo-tollclty 
ESAL 

130 mQ~. 5.45 0.1216 0.1338 5.C 
136 1'I'IG'kO 5.45 0.121E 0.1339 5.C 
161 f'nG1LG 5."5 O.12(E Ol33e 5.( 
16~ f'I1o()\.Q 5 .• 5 0.12tE 0.13~ 5.( 
187 ~ 5.45 O .• 216 O. '33~ S( 
3 .. 9 tn;I."k.;a 5.45 0.1216 O. '33~ 5.~ 

: : ;1 . . 

Valu. Units UlL ::SAL eSAL2 Phyto·toalclty 
ESAL 

3!l .1'Tlg.\.~ n'a 4J.440!l 
0.89 mg.\.g n'a 
4.~ mo\o A'.J 

0.49 molQ n'a 
O.g(! mo'kQ ft.-a 
O~ mg.1I.o rtfa 
0.6i ~ n'a 0.1108, 

0.1 ~ l'Il.J 0.0081 
3 maiko ..... a 

".1 mQr\.o n-'a 0.0087 
-~ O. mQr\o :N.J 

3.ti ~~ tlta 
O.S:1 ~ IVa 200.0 

O.S mg.\.g tVa S4.3C 
0.541 n'loQ.'kq n';) 

2.'- mo.'kll n'a 54.30 

g 
• -c 
"' 

~ 
;-
co 
• C") --n 



TABLE .11 
CQllPARtSOMS OF ESAl..S WITH DATA FRC* MOA Z, PAS 15-007(b). (eomllutd) 

Sa., .. 
ID 

DepU, Value Un"_ UTt.. ESAl ESAL2 Phyto-toxldty 
ESAl. 

FlJoranthene AA83544 IS "':i'kQ tV.l 54.30 
Indenol1.2.3 ·cdlPvrene M83536 0·6 0.51 -~ nf.l 
Phenanthrene 0·6 1.2 rna ~ ria 

18·24 17 rna~· nla 
Pyfene M8$080 0-6 0.46 rna -.0 n/a 32.6 

AA83S38 0·6 0.65 rna -.0 IVa 32.E 
AA83S36 0·6 2.5 ~ nla 32.6 
AA83S44 18·24 32.6 

• • • • 
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4.4.5 Furth,r InvestlgaUons 

An EC will bo cOnduC1Od to roduco or f)limlrnno tho risk to human hoahh trom p~S 1S.007(b). No 

addi1lOllal PhaSO II sampling I~ proposed. becauso tho COPCs aro known and the genoml arun ollhe 

!and1i11 i: dollnOO. 

4.5 PRS 1S.008(b) Sunace Ol.poul ArlB al R.tt4 

Olsposal mon PRS 1!)'008(b) Is assoclatod .... llh thO (!ucommlsslonod firing Slto R044 (FlQYro 1·9). TniS 

sito W3S th\l third most oxtonsively used firing sito at TA·15 Olnd was n.1mOd lor tM control room at ~his sito. 

It is lishxj on tho EPA SWMU ropon as p(iorrty A. B (RFI Wol1< Plan {LANL 1993, 1087»). Tho tiring S~Q W:IS 

built in 1951 and was used oxtttnsively trom 1951 through 1978 lor diagnostic lests 01 woapons 

co~nonl<;. Mer tho InceptiOn 01 PHERMEX and Ector. this site was usod InfreQuently. 11 was 

docommlssionod In 1993. 

!1-44 is 1O\:..11ed on a relatively open 11::11 aroa on a narrO'N mosa. Cons~uently. some debris from tho 

oxplO$lOns has been SCilnored Ihrough Iho ,)lr Imo tho canyons on eithor sldo ot the firing slto. A shelf ot 

:leil and dobris (PRS 1 S·OOS{b)) wa~ croatod on tho nonh sldo ollho firing site when remnants and debris 

Irom tos-IS wore pushed ilSlda. Visual Inspection rovoals remaining pieces 01 matertals ranging Irom less 

th:m one inch to sO\'oral n In diameter. In addition. some o. tho matenalln tho debris pliO was puShed Ollor 

thO oogo 01 tho Co.1nyon. us can bo soon by visual inspection. COPCs at this sito Includo motal5 Irom wire 

(such ,I:: copper), plccos of melal (such as beryllium :lnd load). rosidual explosives. and radioactive 

SIJ~tnnccs (such as uranlJm) from past L.abor.1I0ry practicos. This list of potontial col"ltaminants Is 

idontiCal to thOso to bo ov"IUilltJd al othor sites wilhin R...s.t. 

Tho major polontial pathway to recoptors would oc:c:ur by dirt}C1 contact ilthe land rovons to uncontrolled 

USO. Bcc41U$O the debris Is largely uncoverod. it would bo 01 possible souvonir valuo 10 recreational use~. 

A minor pathway is through air rosuspenJion. 

4.5.1 Previous Inv,aUg.lIons 

",,, ground·b.."lSed radiologlc.i:ll survoy of 1991 (Schlappor 1991, 10·000g) lound small placos 01 uranium 

mota! on thQ R..w srte OIroOi' M03surod exposure r3tt~ r:lnged from SO mAlh on contact (duo 10 lumps 01 

OU)t to a$1ow as 0.1 mRih (bad(ground v:lluos.l. Tho arca was partially C1uanoo up. 

A marl) uxtonsivo sampling effon at 1M Ilnng ~no ;tsot! w~s undenakon in tho Id3ho NaHonal Engin& .. ring 

l.:U:lOtaIOry (INEL) Enylronmenlal Survoy 01 1987 (DOE ~ 989. 0271). ComposlU, sa~loli woro takan at 

• lour I"Jdii hom tho c"ntur 01 tho firing site (10. 100.250. arv.l450 tt). None 01 tho sotmplos had dO''letablo 
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quantitIes of MEs. L.ead. bel)'lIium. and uranium decreased roughly exponentially with distance trom the 

center of the firing silo. Lead decreased from 513 mglkg in the center Of the test area to 12 mglkg a~ the 

greatest radius. Uranium-238 al:;o decreased with dlstal'lC't from the <:erner (725 to 45 mglkg). 

4.5.2 FleJd 'nv.stloat Ion 

The objectives of the Pha~e I sampling were to determine whether copes were present at 

concentrations above SALs in surface and near-surface soils at the disposal area. Becau!'c 011ne 

previous INEl.. investigation (DOE. 1989.0271) the majorcontarninants were known. but the distribution 

was uncertain due 10 reworXing <It the debris by bulldozers. A 10ta! of 10n samples were propoSed for 

collection. two surtace. two subsurtae8 (24 in. or solVtuff interface). and six sunsee samples 'rom the 

canyon sides. A total of eleven locations were aetually sampled. based upon Held judgment (including 

one addilJonal sample reques1ed by EPA in a NOD). F"lOUre 1·9 s."X>ws the sample c:oll~ion locations. 

The sample locations were Chosen in a biased fashion based upon the results from field SJ:fcuning for 

uranium. beryllium. and lead. and radiation screening. In addition. aJl sample Ioca1Jons WIJfC scroened for 

the presence 01 HEs using the HE tiela spot test. 

Samplos were obtained from surface (O..s in.) and subsurface (18-24 in. or re1usaJ) using "! .. e slJr1ace 

scoop technique or hand auguring. respectively (SOPs 6.09. 6.10; L.A.NL. 1993. 0875). Prior to sampling. 

s hand· held radiation survey was per1ormed. All samples colle<:ted were sent to thtt mobile radioanalysis 

van for radioactivity. chemistry van tor XRF, and beryllium was de1ermined by the LISS. Sat1l>les for fixed 

Iaboraic,'Y analysis were selected based upon these results. A total o. thineen samples (and one 

additional dupliea1e) wore submitted tor fixed laboratOI)' analysis. 

4.5.2.1 Results Of Field Surveys 

A land survoy was conducted to set the sample ~calion using established survey monuments with 

COQrdln3tes published in tho 1..aborarory Survey Procedures Manual (LANl.. 1993a). A Topear: GT5-3B 

TOUlI Sialion was usod 10 conduct the survey. The field notes were handwmten while in the field, then 

reduced and en1ered into an Au'oead ~CA co~ter sys1em. All surveying da1a was prepared following 

the draft intorlm guidanco on Geodetic SurveYIng for Townsite Operations (Vocko 1992]. 

4.5.2.2 Resutls Of Aeld Screening 

Field scmenlng was performed to determine potemial hazards, to establish hea.lth and ~e1y conditions 

tor on-s~4) workers. and to scroen sa~les for metals prior to seloction of sa~les ~orfb:ed lab::lratory 

analysis. Ponabte field instruments for detecting alpha-. bela-. and garrma emitters wero us&d to screen 

tor gross alpha. grO'iS beta. and gross gamma. A XRF analyzorwas used to seren samples for merOJry, 

• 

• 
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§",.Ip,cltlc R'.U/ff. Conclu,'on,. ,nd R,comm.nd,Clon. u. , 

16ad. and ufanJum. A ponabfe LIBS Instrument was uslKl to sereon St)U $an~les lor beryllium ~uso It 

CMnot On dOluded by XRF. 

AU field ~lrrc>los woJro scroenod lOt vxplos/vo, uslno OIliold spal-Iust kit. Tho HE ,polluSI 'l)Yoalod no 

p;:l~ltivO ~~os lor HE. 

A$:pandL'C 0 proSlnts Uw rosuns ot the liflld scroonlno lor metals and radioactivity. Jppondlx At proscnts 

Iho ro~u~ or the I.lbOr"rory an.1Iysls. Significant l3eleC1lon 0' melals oco.med In lhinoon -.101)105: lheso 

wore ~nt to Q tlxed analyDc.11 ~b !(If ana~s. 

4.5.3 Sero.nln; A ..... m.n' 

Tho OA.'OC owessmonl ollhe data ass«ialo<1 with ,ho enlleaed sa~es Indienle<llhat tho analytical 

rQ:;uIt~ woto a~ablo except for 1YtO anllmon), and ~oyon miJrtury s~mples Ihal wa.'e qualitlod as R. rwo 
CJdtnlUm !klmpJes that m.1y bet ptonont al concentralions grealer lhan lts SAL. and HE daln Ihnl uxcoodoo 

holdin;) tlrooS. A,I\!lough the low bias (a taetor ot 21 ,4) 01 two cadmium sampjtS Indicates th.:il cadmium 

may bo proson' abOve Its SAL. U,. ma!ori1y 01 other sample r&SUb shoW lhal cadmium Is ~Iow its SAL. 

Thus. tho 'lory low bias lor these two samptes with ONce prooiems Is not c:on~de"d to be indlcalivo 01 

CJlomium concontratlons a: the site and the ddU. hro not constdertXSln Ihe se~,oning assossroont. HE dala 

tho'! oxco«l4Jd hOldlno IImv.s aro also tlOl considered to aHoct Ihe serecmlng rosults (S&\."1lon 3.' ,4). Data 

QUOIllIiod as R am no' USN in tho scroenlng assossment. 

4.5.~.1 Comp.1rlson 10 BnckgtOunG'SALs 

Inorganlc!L. Alllmrganic COPCs detected In soil safTl)los Ia)(on at thu ;::·4.' sur1ace dispoSOlI aroa woru 

COmpc'Jroci with the', natuml bae)(ground UT1.s. 

• ChlOnlum. morcul)'. nickol. sllvar and zinc wero obsorved at concen1ratiOns above tholr 

tospoctivo UTLs. Funher comparison ollhoso analytos w~h their SALs clarifies that the levels 

obsorved are slgniftcanlly below SAL.s. Thus. 'hose cmalytes wure subjected to an MCE to 

determina any addrtlve offects 01 co~orn (see below). 

• Antimony was reponed at concenlralions ovor background In lour soil samples. Two 01 !ho 

rnponed value' are greater than Ihe SAl.; lhus. antimony ts a COPC for this s/fo. 

• Copper was ropcneo at concentrations ovor background In thinoen '0il sa"llios. The 

roponed value is grealOt than tho SAL In ono ease: thus. copptlr is considered a COPC. 

• Load Ytas reponed at concentr.tUons ovot background In twONO soli samples. Seven of tho 

reponed valuos aft orealtJr than Iho SAL; Ihus. lead Is a COPC lor this s~o. 
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• AI1enlc vaJu.s over LabOratory backgIOund UTl.s were reponed for two '~. Natural 

background levels of arsenic In the L.cs Alamos area exceed the risk-based 1hres."Io1d that • 

would Olherwise be used as a scretnlng valu •• 10 the badq)fOUnd UTI. is used 10 determine 

the Pf'esence 01 arseruc as a COPC. The data jorthtlSil. shoW arseniC leVels elevmed over 

natural background: thus. arsenic win ccl"llinu.10 be considered a COPC. 

• eerytUum values over Laboratory bad<grOUnd UTLs were ttpOned for 1hinten samples. 

Natura' l)ad(ground levll, of beryftium ;n the Los Alan'W)s lit,.1 exceed the nsk·basod 

threshold tflat would otherwise be uHd as a seteening vaJue. so the bacKgrOUnd UTL. i5 used 

10 d81ennine the presence of berylJicJm as a COI'C. The data for this slle shOw betytlicJm Jevels 

elevated over nanU'al bac:Mground; thus. beryllium wltl continue to bIJ considered a COPC. 

• No other inorganies exceeded their background UTL.s to soil sa~s from 1ho R044 suriace 

disposal a,ea. and theretor, they wiN not be oonsk$ered COPCs. 

Organics. AnaIYHS for ofganlc chfJmicals and HEs were not conduc18d on sample, from t."o R-..4.4 

suf1aee disposal area. 

Aadk)nucUo... Radionudlde:; observed at the R-..4.4 ~uttace disposal area we,e compared to their 

Laboralory ba~,ound UTLs wl".e,e avanabl •• and further to their respedive SAl.s. 

• Uranjum was reponed above Q baCkground un. in siXteen soil satrJl)les from the suttace • 

disposal area a~ R..44. EJeven 01 the reponed concentrations of uranium are gremer than the 

SAl.. tor 10tal uranium In £aU; thUS. uranium win conunue 10 De regaIded as a COPC 10r 1hts 

sHe. 

e No other radionucJidus exceeded ~hejr backgrourv.t UlLs in sot! samples from this suttace 

disposal area, and therefore they will not be considered COPCs. 

The 'Hufts from soil samples w~h concentrations exceeding badtground UTL.s ate presented in Tabie 4-

20. Tho Juc:aUons of SblT'lf)les with anaJyte vaJues exc.eding background UTLs are shown in Fig1Jre 4-10. 

Mun'plt Chemlcll EVllult'on. As discussed in Section 3.2.2. an fACE was conducted on all 

Inorganic chemicals observed abOve their respective background UTl.s and bek)w thO;" respective; SALs. 
Chromium. mercury. nic:kel. silver and %.Inc are all non-c:a.rcinogenlc c:hemic:aJs. so th9y were induded 

together in one MCE. The sum C1 the maximum normalized ccncGntrations Of th!U anatytes is 0.0964. 

less than 1hfl target value 01 one (Table 4-21). Thus. the po1errjal additive effects of these chemicals a1 

this suttace disposal area afe not of concerTS and the'j wiU not be eonsidered COPCs. 
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Analy'. 

Ammon" 

Atstnic 

6f:t'tyiuttl 

Ct.temium 
Copper 

lead 

. , ............... 

locallon Sample 
10 10 

15·2504 AA933S4 
15·2504 M83400 
15·2506 AA93S31 
15·2510 AAC0995 
15·25C~ AA8353t 
15·2510 AAC0995 
15·250\) AA83S03 
15·25Ot AA93398 
15-2502 AA83355 
15·2502 AA83.cOl 
15·2503 M83353 
15·250-4 AAB33S4 
15·2504 M83400 
15·2506 A.AB3531 
15·2507 AAB3399 
15·2508 AA83-402 
15-2510 MC0995 
t5·2502 AAB3355 
15·2500 AAB3S03 
15-2501 AAa3398 
15·2502 AA833S5 
15·2502 AAS3401 
15·2503 AAB3353 
15·250" AA8335.c 
15·2504 AA83400 
15-2506 AA83531 
15·~5~1 AA83399 
15·2508 AA83-402 
15·2510 AAC0995 
15-2500 AA83503 
15-2501 AA83398 
15-2502 AA83355 
15-2502 AA83401 

• 
IAflJ.E-i . .zg 

R·.... PAS lS·006(b) 

-WIllI ColIc .......... Gt...- TMn "'1 ~ un 
Sampl. -

VII .. SAL UTl. DEPTH 
(ma/ka) (mg/ka) (mg."a1 (lnchu) 

18.4 0-6 
168 31 2.5 06 
1102 0·6 
451 18-24 
100 N!A 11.6 0-6 
129 18·24 
3.5 0·6 
to.6 0·6 
355 0·6 
11.9 '8-24 
17.1 NfA 1.95 0·6 
18.3 0·6 
35.1 0-6 
15.3 0-6 
12.5 0·6 
6.4 0-6 
115 18·24 
20.2 210 19.3 0-6 
1215 0·6 
t040 0-6 
550 0·6 
78 .. 18·24 

4110 2800 30.7 0·6 
1110 0-6 
1960 0-6 
-447 0-6 
697 0·6 
79.6 0-6 
292 18·24 
575 0-6 
71.9 0·6 
175 0·6 
67 18-24 

• 
> SAL 

X 
X 

X 

X 

-• ... 

i' .. c: -ii 



... 
o .. .. • UI 

a. 
:., 
• 

A .... ,.. 

lead 

Zinc 

• 

loeMlon 
10 

15·2503 
15·2504-
15·250<4 
15·2506 
15·2507 
15-2506 
15·2510 
15·2502 
15·2503 
15·2502 
15·2500 
15·2504-
15·2504 
15·2506 
15·2510 
15·2500 
15·2501 
15·2502 
15·2503 
15·2504-
15·250 .. 
15·2501 

S ... p'. 
10 

AAB3353 
A.A833S4 
AA83400 
AAB3531 
AAB3399 
AAB3402 
AAC0995 

AAB3355 
AA83S03 
AAB3354 
AA834-00 
AA8353I 
MC0995 
AA83503 
AA83398 
AAB33S5 
M83353 
AAB3354 
M83400 
MB3399 

A .... 

. .~ . 
sa.p'. 

V .... 
m fk 
1250 
665 
75'" 
,(21 
233 
61.6 

74400 
1.1 

0.12 
15.9 
12 
3.1 
4.<4 
6 

2.8 
77.6 
71.7 
60.1 
71.2 
83.1 
147 

52.5 

lilLI;; t:z:a 
PRS 15-OO1(b) (comlftued) 

- - _ ...... _ ~_.r -- -~ --~ -, -

23 0.1 

1600 15.2 

380 1.61 

23000 50.S 

• 

DEPTH 
Inches 

0-6 
0-6 
0-6 
0-6 
0-6 
0·6 

18·204 
18·204 
0-6 
0·6 
06 
0-6 
0·6 
0·6 

18·24 
0-6 
0-6 
0-6 

18·24 
0·6 
0·6 
0-6 

)10 SAL 

x 
X 
X 
X 

X 

• 

~. 



.... 
o • 01 

:II 
::!! 
:II • "CI 
o 
::J 

• 
r t ... ~ -
¥, , . 

Anal,'e 

UraniJm 

'" '" ~' .,.. .-,.' 
I 

Location Sample 
ID ID 

15·2500 AA83503 
15·2500 AA83S04 
15·2501 AAB3398 
15·~501 AA83530 
15·2502 AA8335S 
15·2502 AA8340f 
15·2503 AA83352 
15-2503 AA83351 
15·2504 AA833S4 
15-~50' AA83400 
15·2506 AAB3S31 
15·2507 AA83399 
15·2508 AA63402 
15·2510 AAC0995 

• 
IABLE 4·zg 

R·44 PAS 15--008{b) {continued) .. . ~ .. , . -.-. 
"... - -"- . 

Sample 
YMie SAL UTL 

("o'kal (Illg/kg) (.g.1ag) 
310 
19.4 
2a2 
93 
659 
303 
33 95 5AS 

400 
865 
890 
417 
536 
184 
160 

... U1'L 

DEPTH 
(lneb.51 

06 
1 a ·24 
06 

18·2 .. 
Oli 

18·24 
18-24 
06 
06 
06 
06 
06 
06 

18-24 

• 
. 

~ SAL 

X 

x 

X 
X 

X 
X 
X 
X 
X 
X 
X 

-• ... 
... 

fit -,. 
foI\I 

• I') -~ 
2t • • c: 
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Cit.", 4 

Aoo44 
PRS 15-008(b) 

SAMPLES ABOVE BACKGROUND 

, l'Il 'loCo'''. 

MARKERS 

• ~ Loca!.I:tI 
NP""ffIIJ~ 
." o.rt AoIII/PII-.n:I 
1"'~R"""SlIt 
2iP"I'NIi'\III'II~ 
OTttIII;olllY~ 

SYM90LS 

• ~.fD:~ 

J. 
I 
® 
~ 

_o.~ 
_0_ 

• SoJI'r'(i.ID: ~ 
Ii U~ ~ •• ""'_ o.'IlIICUC 

..,.SAL .. 
o 50 HlOFNI 

-.J I, 
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• 
TABLE 4·21 

MULTIPLE CHEMICAL EVALUATION· R"« SURFACE DISPOSAL AREA 

4.5.3.~ Data Intorprotntion 

In genorJI. concentrations 01 mOlals arid uranium wore elovated noar Ihe conler ponlon 0111'10 disposal 

'lrIW (~co Figure 4·10). The screening assttssmont rO$u~s ldenlHied antimony, coppor, load, arsonic. 
~l"Jmum. and urOlnium as COPCs In 'he surlnco and subsurlaco soil at PRS 1S·008(b). Those rosu/f.s. 

l'lOwovflr. ate not considortld lully reprosentatlve ollhe disposal area. as very tew samplos woro eolltlded 

!rom Iowor ~octlOns 01 tho cdnyon or laterally along tho 'ace 01 tho disposal arca. 

• In ~rj~ t~5 trlo moSOl Wit:: walkod over. and It was d8lerm;/'ICd that the disPOSOlI aroa. PRS 15-008{b). 

• 

W~ much La~r tho,n shOwn In 11'10 RFI WorX PI.1n (LANL , 9~3. 1087). A s.'f1'C)lIng plan lor R-44I45 was 

~bmrttod to thO U.S. EPA on August 28. 1995. AdditIOnal ~mpllno (Including addltlolHllloeations. 

deptt:s. ~croonino. and survoylng) was performed during (1'10 $unvnor 01 1095 dOwn tho dmlnages 0' the 

c.lnyon In.,t drolln PRS 15·008(b) as pan 01 tho IIrlng slto invostigallOn. 111'S sa~ing :Uld !lold $Crooning 

Wa:l nl'COs,s,OlI"J to lully understand tno moIgnitude 01 11'10 onvironmental concems at the disposal area. 

Mo~t or tho r.JdioactlVQ CQntamination Is in the or;gin~l. smaller ;.lroa, built a~al1 that debfis was 

d~rdt1d thllXJ<JhouI tl'1o on!lrv aroa. rna now. I.1rgor aroa ovorlaps Ihe IIring slto aroas. Accordingly. 

lunhor ovaluaUon 01 this slto h.1S tNun dolay.,"" unlil May~, 1996. whon Iho ropen tor tho onllro R""'" 

linog ~rto will 00 subf'\'lltted. In tt\31 tepon, tho entire lillog site will be doalt with as a "no'o inl09ffitO<i aroa, 
whiCn Will r~ult In a bo"or rumedy than ovaluatlng ~PQQtiC PRSs In separalo ropons. 

4.5.:1.3 Rl~ As:ios:;monl 

~ r~ .1s.s.OSSrTl()nt wru; pGrformod lor this PRS. 

O,,=lob.r :10. ,,,, 
1. ... ".,..w.1 .... 1 10le ",, A.por, 
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4.5.3.4 Ecotoxicologieal Scteaning Assessment 

lno rgl nics. All Inorganic cOPCs de1ected in soli ~Ies taken a1 Surface Disposal Area 1 S-008{b) and 

exceeding Ihelr natural background UTLs (Section 4.5.3.1) were compared to ecotClxicol:b\icaJ screening 

criteria (Table 4-22). 

• Antlmony. arsenic. beryllium. chromium. copper. lead. mercury. nickel, silver. :inc, and 

uranium were measured at concen1rations above ESAls. These Inorganic COPCs also were 

comparad 10 ESALs derived 10r reproduC1ionlsurvi'/altoxlc:ological endpoints (ESAl.2, and 

10r toxicity 10 plants (phy1o·ESAl). 

• Antimony dOes not have an ESAL2. but its pnyto·ESAL is exceeded by 3-340 times by the 

analy1e resutls. 

• Two sa"l'le resu~s exceed second·tier screening criteria 10r mercury. 

• Beryllium results exceed the ESAl2 value by 12-400 times. and copper exceeds Its ESA1.2 

by 16·800 times. 

• Lead and uranium anal)1us have safll>les that e1.ceed the ESA1.2s by more than 1 .000 times. 

• AJI zinc results but one are less than 50 times the ECAL2 vaJue and less than 10 times the 

phyto·ESAL A single resul1 exceeds the ESA1.2 screening criteria by more tnan a fador 01 

1.000. 

Org.nta. Analyses 10r organic: chemicals and Joles were no'I conducted on :;.amples from the R-44 

surface disposal area 

4.5.4 Conclusion. and Recommend.tlon. 

The Sur1aco Oisposal Area 1S.o08(b) contains several inorganic COPCs allevels that exceod screening 

crilena tor reproductive and survival ef1ec1S on "enebrates. Other inorganic COPes also exceed second· 

tier saeenilg enterl; to a lesser degree. The location of n'" site make: it possble 1hal COF'Ct. may be 

tranlpon.cf to other locations. making them more available 10 ecological reee.,.ofS. and the PfOximity oi 

tiw sile 10 01her 'elated sties may contribute 10 possible cuf1l.llative adverse effects. TM s~nifieance that 

these COPCs hold 'or tho Iong-Ierm persistetV'..8 O. resident p:ant and animal populations cannot be 

adequately assessed .n a ~eening assessment at one PRS and must be addressed in a baseline 

ocologlcal risk assessment. 

Funhor sampling. SCtooning. !;Utveying. e1C. dOwn the drainage areas of this site was performed during 

the summer of 1995. The preliminary rHUItt of tho XAF and was field screening indicated motO 

extensivo le~d. uranium, and bery11ium contamination than antic:;pated. The most liKely sauree is tfle 

lul'lace disposal aroa. Because the sourco and the drainages are continuous. they will be considered 

togelh6r in detail in 1he May 22. 1996 tepa". 
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Anafyle 

Antimony 

Alsenic 

l3.et)itaJm 

Ctllomilm 
Cower 

• • 
I ABLE 4::22 

COMPARISONS OF ESAlS WITH DATA FRO ... A·44 OISPOSAl. AREA, PRS 15·008lb). 

.1ftQf$8ftIc ...... ,.. GrMltf TM" a.cqrOUftd 

Sample Depth Value UnUs UTL ESAl ESAl2 Phylo·todclly 
ID ESAL 

AAB3400 06 16.8 mql.g I 0.0152 5( 
AAB3354 0·6 10.4 ma1>.Q 1 0.0152 5.0 
AAC099S 18·24 457 mol.~ t 0.0152 5.<l 
AAB3531 06 1702 mql.o 1 0.0152 50 
AAC0995 18·24 .29 'nol.o 782 0.0003 0.0474 100 
AAB3531 0·6 700 ma ..... o 7.82 0.0003 0.0474 10.0 
AA83503 3.3 mq..'kQ 1.95 0.2346 02815 10.0 
AAB3503 06 3.5 mo/kg 1.~5 02346 0.281S 10.0 
AAB3402 0·6 6.4 mq.. ... a 1.95 0.2346 0.2815 10.0 
AABl39a 0·6- 10.6 ma.'kQ 1.95 0.2346 0.2815 10.0 
AAB340. 18·24 11.9 mg.'JIq 1.95 0.2346 0.281S 100 
MB3399 06 12.5 mQ:'kQ 1.95 02346 0.2815 10.G 
MB3S3r 0·6 13.1 tnQ.-1..Q 1.95 0.2346 02815 100 
MB3S3. 0·6 15.3 rrQl.Q 1.9S 0.2346 0.2815 10.0 
AABl3S3 0·6 '7.' mo.'kQ 1.9S 0.23"6 02815 10.0 
AAB3354 0·6 18.3 lTlQ.'kO 1.95 0.2346 0.2815 10.0 
AAB3400 0·6 35.1 mo.l.O 1.95 02346 0.2815 10.0 
AA8335S 0·6 35.S mg."kQ 1.9S 0.2346 0.2815 to 0 
MC099S 18·24 115 mo.'kg 1.95 0.2346 0.2815 tOO 
AAB3355 0·6 20.2 ffiQ.1u:J 19.3 1.0426 0.4110 .Hl 
AABJ402 0·6 79.6 mo.'kQ 30.7 0.016' S.077S 60.0 
AAB3531 0·6 29C mq.l.q 30.1 0.016t s.ons 60.0 
AACogS5 18·24 292 IllQ.'kQ 30.7 0.0161 5.0778 60.G 
AAB3531 0·6 447 tnQ.'kQ 30.7 0.0161 5.0778 ~O.O 
AAB3355 0·6 550 nlQ.'kq 30.7 0.0161 5.0718 60.CO 
AAB3399 0·6 697 mQ.'kg 30.7 0.0161 5.0778 60.0 
AAB3401 18-24 784 mg1lg 30.1 0.0161 5.0ne 600 
AAB3503 0·6 900 mg;"JJ 30.1 0.0161 sons 600 
AABJ398 0·6 1040 mql..g 30.7 0.6161 5.077B 60 (I 
AAB~354 0·6 111() mg'kg 30.7 0.Ot61 5.0176 60.0 
MB3S0l 0·6 1275 mg'kC) 30.1 0.016t 50778 60.0 
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TAILE 4·2.2 
COMPARISONS OF ESAlS WITH OATA FROM R ..... DISPOSAL AREA, PRS 15-008(b) (conUrK*t) 

r(~,~\~:f#l~;:~iJ!~~t~;.!{r§~f?;:~~l~ ~=r::~ .. ~. . .. -' .. ~" ... -".-;~ "it· "'Iiltil;-, 1~ ::<. ~;.:: ~": ; ... .':::. "'.> ' - . - .: -,'.';' 
i') ." .. ~~,,~, .' .'~~J.,;'~' ..... ,. • n·· 

"~'''f.,:- ~> 1-~-'" ~.~ ~._" ';".~"" :.- _ ~ ., ,-'.~ , .... : 

Analyl. Sample Oepth Value Units UTL ESAl ESAL2 PhytO·loll'cny 
10 ESAL 

Copper AJo.834('O 0·6 1960 mg,'kg 30.7 0.0161 5.07713 60.(J 
MB33S3 0·6 4110 mo.1I.a 30.7 0.0161 5.0nS 60.(] 

lead AA83402 0·6 61.8 maJko 23,3 0.~910 1.6813 50,( 
AA,83401 18·2 .. 67 mQlko 23.3 0.39HJ 1.6813 50.(l 
MB3398 0-6 71.9 rng..'kg 23.3 0.3910 1.68'-3 50.() 
AAB3355 0·6 175 ..mg,'kg 23.3 0.39\ 1.6813 50.(1 
AA83399 0·6 233 mQlko 23.3 0.391 1.681~ 50.( 
MB3S03 0-6 413 mo.'kg 23.3 0.3910 1.681.:1 50.(J 
AAB3S3\ 0·6 421 ~g 23.3 0.3910 1.681 SO.(J 
AAB3503 0·6 515 moIka 23.3 O.39U 1.681 50,( 
M833S4 0·6 665 rno.~Q 23.3 0.391Cl 1.681 50.1 
MB3400 0-6 15'" motka 23.3 0.391 1.681 50. 
MB3353 0-6 1250 moikg 23.3 0.391 \.6813 SO. 
MC0995 18·24 74400 lTIQ/1(o 23.3 0.391 \.6813 50.(1 

Melany MB3l53 0·6 0.12 Jllg.1I.g 0.1 0.139 0.002e 0., 
AAB340' 18·24 1.1 ~Q 0.1 0.139 0.002e O.~ 

Nickel AAB3355 15.9 mo."'o 15.2 2.172 t 1.316<J 25. 
S~er MC0995 18·24 2.8 mgikg 0.000 

Ma33S4 0-6 3.t rng.'kg 0.000 
MB3400 0·6 ".4 rng..,..g 0.000 
""BlS3' 0-6 6 mo,'lI;a 0.000 
AAB3503 0-6 12 mo.1Io 0.000 

UfanUn MB3S04 18·24 19.4 ~:lIa 5.45 0.121 0.133« 5.C 
MB3352 18·24 31.8 mglkg 5.45 0.12~ '. 0.\33 S. 
AAB3352 18·24 33 ,ng.~g 5.45 0.121 0.133 S.(J 
AAB3530 18·24 93 IT!G''ku 5.45 0.I2IE 0.133 5. 
MC0995 18·2-4 --rGo mQ'kQ 5.45 0.12' 0.133 5. -
"'-'BJ402 0·6 184 mo""o 5.45 0.121 0.13lS 5.C . 
AAB3398 0·6 282 n'IQ.l<.g 5.45 O.121E 0.'33~ 5.( 
AAB3401 18·24 303 nlQlIg 5.45 0.12Hi O.t3le 5. 
AAB3503 0-1; 310 mg,'kg 5.45 O.121f:i 0.133(; 5.( .... 

• • • • 
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COMPARISONS OF ESALS WITH DATA fRO .. R·44 DISPOSAL Af'£A. PRS 15-008(b) (continued) 

. ".1 nnE;' 'B_1 ...... , ,... •• c .... ' 
~ ~"'" . . , . " , 

Analy •• Sample O.pth v.rue UnUs UTt ESAt ESAL2 PhylO-loxlclty 
10 ESAL 

Ur.¥"lUn AA83353 06 40e .~~ 5.4~ 0.J216 0.'338 5.(1 
AAB353t 06 402 ma'ko 5,45 0.1216 0.1338 5,(1 
AA83S31 06 417 ma.lI4 5 .... 5 0.'216 0.1338 5,! 
.o83ls.9 06 536 rno.lt.O 5.45 0.1216 0.1338 5.C 
AA833S5 06 659 r:'Ig. "4 5.45 0.1216 0.1338 S( 
AAS3ls.t 06 865 mg.1I.q 5 . .&5 0.1216 0.1338 5.( 
M93400 06 890 mg.1t.Q 5.45 0.121§ 0.13lt\ 5.( 

Za:. MBJl99 525 ~11.0 SO,8 0.043'- 69«0 2S.0 
M83S0J 58 ma.'kO 508 0.0.(3.& 6,94"0 25.( 
.&AB335S 60.1 mo.lt.Q 50.8 0.043'- 69""0 25.( 
MB3lS) 11.2 mo-'ko 50,8 0.0·43" 6,9440 25( 
Me33?8 11.7 mg.~ 50 e 0.0434 6.9440 25( 
AAB3503 77.6 tnC}1Ig 508 0.043-1 6.9440 25.( 
.083.00 06 141 mg;~g 50~ 0,0"3" 6,94,",0 2S.(J 
.083354 8301 mg.\..Q 508 0.0"3' 6.94"0 25.C 
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.c.S.5 Further Inv.ategatrona 

The results from investigations oJ the firing site and the drainages conduc1ed during the summer of 1995 

wllJ be Integra1ed wHh the results from thit; disposal area in the May 22. 1996 report. A1 tha! time. 

appropriato recommendations wiD be made concerning further aMn, prObabfy an Ee. :f an EC is !o "e 
ptlrformed. too EC plan will be submined 10 the U.S. EPA. Region 6. for revhw. and to the DOEll.AAO for 

concurrence. beforo conduCling the cleanup . 

•• 8 PRS 1S-012(b) Op.,..Uonal R.I •••• 

PRS 15-012(b) Is a sunken. soll·bermed area approximately S3 ft by 20 ft,loea1ed soutneast 01 wilding 15-

285. In this area, the exploslYes groups at the Labora1ory washed 00' vessel, used i0f explOsives testing. 

These vessels were huaY'/-walled s1eet spheros (diameter 6 m thai conta.ned the debm from 1he 

oxplosion. The debris would be similar 10 that found with nonc:ontained e,qi)os;ons: uranium. t>eryllium. 

and lead. During the washing. 1M spheres were suspended from a boom truo<. wnic:n remained on 100 

mar,adam parking area east of TA.15·285: the susptndfid spheres were sol.1heast of Building TA·15-2eS 

(Figure 1·1u;. Person".1 usually emered 1nt- vossels to clean them 1horo-Jghly. The wa10r Vias then 

dumped in toe betmed area at PAS 15-012(b). andlhe personnel shOwered in BYllding 15-285. The 

washed spheres were stored at the BonEJ';ard. PRS 1s.o01. 

Thf7 maiOr potential patnway to receptors would oo;ur by direct contad if the land rovenS10 une:ontrollt1d 

use. A minor pathY/ay iSlhrough air resuspension . 

•• 5.1 PrevloUI Jnv •• tlg.Uonll 

PRS 15-012(b) was surveyed wilh hand-hold radiation meters and was found to be radiQacwely 

ccntaminatlJd (Veverka 1988. 10-0011: Schlapper 1991. 10·0009). bu: contaminatiOn level!> were not 

QuantHJ4KI • 

•• e.2 Fltld InvII11gaUon 

ThfI objoc:tlves 01 thO Phase I $3mpling wore 10 de1ennine the extent. coneet"l1fa1jQn. "00 depth protile of 

the copes. Sbc Joca1ionswore chosen b3S(Jdon1ho RFJ WOtX PlanforOU 1086 (!.ANt. 19!i3. 108n.1he 

location map, and radiation screening. Figure 1·10 snows the sa~1e Jocations. Pnor to sa~lIng. the sbc 

flur1ace IocaUons were screened for the presence of HEs with the HE spot lost. 

Samples woro obtaintd from the sur1ace (O~ in.) and subsur1aee (18-24 in.) depths using 1M spade and 

• 

• 

scoop technIQue and hand auguring, respeeti'oIely (1..ANL.·ER·SOP 6.09 and 6.10: L.ANL. 1993. 0875). All • 

Octobtr 30, , tl5 
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samclcs collocted wero $ont to tno mobile rachoana~1s van. thon to tno mobile chemlsuy van lor XAF. 

LIBS was used to detormin.., beryllium contont. Samples for Ilxed liICOr3lOry analysis wore stJloeted bllsQd 

on those results. 

While scroening lor radioaetlvtty. the field toam found h~her levels in tho bermed areas and around un 

anthill. Tno lonce lt41t surrounds the s~o runs along tho top 01 tho berm; tho anthill Is just outsido tho 

h:tnco. 

4.6.2.' Rr,sults of Ficici SUNeys 

A lano sUNey was condlJctoc! to sot grid points and sample locatiOns using ostablished sUNOy 

monuments Wllh coordinates publishod In the L.aboratory Survey PI'OCodures M3nual (LANL 1993a). A 

TOI=-:on GTS·3B TOlal Smtion was used to conduct tho sUlVey. The fiold nohlS were handwritten while In 

the.- hold. thon roclucod and ontetec! Into an Autocad DCA computer system. All surveying dala was 

propilrcO lollowing the dmft intorlm guidanco on GeOdelic SurvoyJng lor Townsite Oporalions (Vockc 

199:!). 

4.6.2.2 Rosults Of Fiold ~reonlng 

Field screaning was ~r1orrood to do!prnline polenlial hazards. to eslabllsh hea~h and safoty conoilions 

lor on-slto won..ors. anc! to scroon samples lor metals prior to chOOsing samples tor tlxed laboratory 

"~11ysis. Port<lble flold Inslruments tor df.llecUng illpha-, beta-, and gamma emitters were used 10 screen 

lor gro~ aJ~il4tnd gross ~tatgamma. All samples were submitted 10 tho mobile rac!loanalysis van lor 

gross """na. Data, and gamma scroening. An XF-IF analyzer was used to seroon s,ounplos ior mota Is 

(nwrc"l.U,/, 'o~d. and uranium). A ponablc LIBSlnstnJmon1 was usod to screon tho soli samples lor 

bOryllium. 

All ~lmpllng 1oe.1tions WQro screoncd tor oxplosNes using \J field SpoHCSI kit. Tho HE spot tosl kil 

rovaalod no salnC)los posltivo tor HE. 

Appt)ndl~ D presents tho rosu~s of tho field sCloonlng tor metals anc! roc!loaetivlty, Appendix A plosents 

the rosults ot the laboralory analysis. Tho RFI Work Plan (LANL 1993. 1087) required throo surlaco and 

throo subsur1ace s.mnplos to bo Submitted lor Ilxed laboratory analysos. Throe sul1ace soli samples that 

~wcO olovalOO load and uranium levels wore scnt to a fixed nnalytic3llaboratory for analyl:i:l. Tho 

hlghost vnluos tor subsut1aco soli wero submitted; tMSfJ corrflspondOd to the locations 01 11'10 ~h 

sut1aco soil s.1InC)Jos, 

,01S RFI Report 
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4.e.3 Scr •• nlng A.If.,m.nt R.sults tor PAS 15-012{b) 

Thef9 were no QAtOC problems associa1ed with the data with PAS 1S..Q12(b). 

4.6.3.1 Companson 10 SackgroundlSAI..s 

JnorglnJca. All inorganiC COPCs de1eded In soil samples taken at the A·183 Operational Release were 

COl'Jl)ared with their natural background UTLs. 

• Beryllium was ob5et\led at concentrations ovor background in iOUf samples. N a1U raJ 

background levels of betyllium in the Los AJamos area exOtfld :he nsk~ threshOld that 

woold otnetwlS8 be used as a screening value, so the background un. l~ used 10 d01ermine 

thtt presonee of beryllium as a COPC. 1he data ior this site shows beryllium levels elevated 

ovor natural background: tlllJs. beryllium will continue to be considered a cope. 
• Copper was obsef\led at a concentrallon over background in one sa~e. Tno 'evel Obsef\led 

is signifiCantly below the copper SAl.. Thus, copper was subjected to an MCE 10 detennine 

any addHlve eHeets of concem (see below). 

• L.ead was reported above its UTI.. in four SOil samples from this site. Tho highes1 reported 

concentration Is approximately 45% of the read SAL; It was :;ubjee1ed to an MCE to detennine 

any add~lve eHeets of coneem (see bek)w). 

• One salll>le has a merctJry value recorded thaI is greater 1 han me lIn .. but is Jess than 10"/.01 

the mefCUty SAl.. Thus, mercury was subjected to an MCE 10 determine any addJti\'e effects 

of concern (see below). 

" No other inorganiCS exceed-ed their baCkground UTLs in scil sa.mples from1he R·183 

Operational Release, and thorefore they will not be conSidered COPCs. 

OrganiCS, Analyses for organic chemieals and HEs were not condUC:ed on samples "om tne R·183 

Operational Release. 

Radlc"tucltde •• Aadionue1ides ObsOlVed at the R.183 Operational Aele3SIJ were comparod to 

LaboralOty background UTls whare available, and further 10 their respective SA.!.s. 

• Uranium was rejJOrted above its backgroun::! un in tive 01 tho six soil sarl'lples analy%od 1rom 

!ho operational release at A· '83. Tilree 01 the repOned concentrat.ons of uranium are grea1er 

than the SAl. for lotal uranium in soil: 1hus, uran~m will contillJe to be regarded as a COPC 

lor this site. 

• No other radionuclides exceeded their bad<ground UTls jn soli sample~ from 1his opel'3Uona.! 

release, and thorelore they wJIIIlOl be considered copes. 

Octob.r 30, 1U5 
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Tho r~lJ~s rrom !.Oil s..1n'C)lv5 wtth ccncontrallol1$ 9xcoed!ng baekQround UTLs aID plosentO'd In Tablo 4· 

~. Tho lQC.1hOns ot 5.1mplos WIth nnaty10 values oxc:oeding background UTLs oro shoWn in Figuto 4·11. 

Mulllplo en.mlcal Evalu.llon. As diseusso<S in SeC1lOn :,1.2.2. a muniplo eh~mica! evaluation was 

eondue!od on all 'nol'gM~ chomicals ObSfll'Yod abovo Iholr ros~ive b.1c.kground UT~ and ~lOw tholr 

~O:poctNO SAl...: Coppor. load .1no mercury arc \111 non-C.1rcltlOQenic Chomic::JJS. so tnoy waf 0 incJudo<S 

109,lthor In one MCE. Tho $.Urn 01 tho m\J.X1m.Jm normalized eoncuntration: of 'noso anal)1es Is 0,4788. 

b;)1ow tho ~'rg(lt v:a!uo 01 ono (Table 4·24), ThuS. potoFlliDl additrvo uHeets of thtHO cno~ls 411 tho R· 
1a:l OI)o/';1tlOn.'11 Rolo4l:'o are nor 01 concom and thoy will not be consldotOd os copes. 
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TABLE 4=23 

R-183 OPERAnONAI.. RELEASE 

,-...".-, 

(mgtko) 

.... ~;.:..=:-.-......::.... 
~~---..-. 

SAL 
(mgikg) 

N'A 

400 

PAS 15-0U(b) 
. .......::.~ ... ...:.....:.:..I. 

UTI.. 
(mg1l:g) 

1.95 

23.3 

O.pth 
(Inches) 

06 
18·24 
06 
06 

18·N 
06 
0(' 

" ;e , 
I.. • ~ 

,. SAL 

~.i'.:r::~· ::,,', "";""'':,' ";,; ',;' ~ .... ' . "': ..... - ,.~. _...... -<Ii' .' ............ ,. . ,oi •• ' U1'LH

; ,',,:'. -.: ~.~ : , ,", ·:t , . ., ~',': :'·".3~:. • ," , . .,' , ,,,.' . .,. .'. . . II. . '., . '." , I 

Sample 
Analyl. locallon Simp'. Value SAL UTI.. O.pth > SAL 

10 10 (mglkO) (mg/kg) (mg1..g) (Inch.s) 

Ufanium 15·2526 AAB3"06 t90.35 06 X 
15·2527 AA83407 53.02 95 5.45 lS·N 
15·2527 AAB34 11 272,24 06 X 
15·2529 AA83·U6 90,01 06 ~. ______ ~ ________ -L ____ • _____ ~ ________ ~ _________ ~ ________ ~ ________ ~ __________ __ 

.. 

• • • 

: -.. 
"" ... 

t'! -• 
" ~ -~ 
f1 

II • 
~ --• 
f:l 
::J 
f1 
t • a ::. • .. 
::a 
Q. 

~ 
n 
o a a .. 
:t 

~ 
i ::. • 



• 

• 

• 

J 
I 
I 

R·193 OPERATIONAL RELEASE 
PRS 1S-012(b) 

SAMPLESA80VEBACKGROUNO 

.O __ -i_- 1502526 

~ ~,lrIOfow-a. rYe • • 
/ 

ooMOJ"'O(~")'~'n.J 

,502527 
1lAA93<101, ~ •• R.d 
_AA.8J4'7, ~'" ~ 

MAR.cERS 

.~~Ct.:III(ItI 
e:lP~~ 
tvP ... ., ~91N1Q 
,'. "Pocll'l~ R41iMl. Sol. 
j;,'~-"Q 

U ;'0 

SYMBOLS 

ill SItnrH 10: ~ 
• SMIItM 10: SYbII.II!":-' .. u~...,.."_. 

o.4tC\t1O 1I:qw. SAt.., 

00,: .. 1 

I 
f ---.--

Flgur. 4·11. Locltlon, o. umpl., aboy. background 
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Chtp"r 4 

TABLE "2. 
MULTIPLE CHEMICAL EVALUATeOH • R·183 OPERATIONAL RELEASE 

f "'.." ." '", '" --: .,. i .', . 'f . if ,~" ··r" '",~","". 0,. ,', ~ (."'.~,', '. J' .<~" ,~., ~"''''''.~'I"''"''''''''O'~. 
• -;;:,.t,,, -4:- ....... '1'~ . ..,~. "" _4_ -' '1:" -" '/C ' I~~':/''''#''''''' if ", 

~:: •• : l 'Z:·'~;:i .• l~;--·,<;, . ~~~ . "1:,.' •. -;'}~. ~.: t: r.-.. ~i _ ;~.s . :~.;: ~~: ./.j 
Copper 0.0218 

Lead 0."5 

Mercury 0.007 

TOTAL 0.478S 

4.6.3.2 Data Int6fPretation 

Table <4-23 shows the results of the surface and subsurface soil sampling conducted at PRS 1S·012(b). In 

general. radiological contamination Is a concern for the entire site and aklng 1he bermed area. based en 

tht analytical and screening results. The weening assessment results identified beryllium and uraniufll 

a$ COPCs In the surface and subsurface soil at PRS 15.o12(b) becauso they exceeded their re!".Peclive 

UTLs. 

4.6.3.3 Risk Assessment 

Ne r1sX ass"ument was per1onn9d for 111is PAS. 

".6.3-"' Ecotoxieological Seroenlng Assessment 

Inorganic.. All inorganic COPCs ~e1ected in soil samples taken at PRS 1 s.o12(b) and e.xceedln~ their 

natural badt.QfOund UTLs (Sectlon ".7.3.1) were compared to elXltoxicoJogical SCfooning arteria (Table A--

25). 

• 8erytlium. copper. lead. mtrcury, and uranIum were measured at concentrations abo'oIe ESAl.s. 

These Inorganic COPCs also were compared 10 ESALs deriv~ for reprodudionlsul'Y'oIal10.xicologieal 

endpoints (ESAl2) and for toxicity to plants (ph'tto·ESAL). 

• A 'Ingle copper result gleater than background un was obtained. This va~Je is 12 times tho 

screening crilerta for ver1ebf81e reproduction and survival and IHS than the phyto·ESA1... 

• A .lngle mercury result grvater than background un was obtained. This vaJue is 58 times tho 

screening criteria tor vertebrate ,eptOdue:ion and survival and less than the phyto·ESAL. 
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Analyle 

Bei)1lium 

Copper 
lead 

Mercury 
UraniJrn 

• • 
!ABLE ~ • .25 

COUPAAISONS OF ESAlS WITH DATA R·18l OPERATIONAL RELEASE. PRS 1S·012(b). 

........... ~ ... a.... TlWI hc:kClround 
. . . 

Sample Depth Value Units UTL ESAL ESAL2 Phyto-to licit y 
JD ESAL 

AABH07 2.7 mo.1o.0 1.95 02346 0281:: 10(; 
AA83416 0·6 63 rno1u:J 1.95 02346 02815 10 (. 
AA83406 06 8~ mQ.1o.Q 1.95 0~34t 02815 10 ( 
MBl417 0·6 27.6 1'l1G'ko 1.95 02346 o 2a15 lOCI 
MB3411 06 61.1 mo'kO 30.1 0.0161 5.071S 60!1 
AA83"01 23.8 mo."-o 23.3 0.3910 1.681 ... 50(] 
kA83-406 21.3 mv.1I.g 233 03910 1.681 .~ 
AAB3"16 06 10" ~ 23.3 0.39.0 1.68' to] 
MB3411 0·6 t80 ma.14J 23.3 0.3910 t.Ul 50.(] 
AA83407 '8·24 0.16 lfIQ'ko 0.1 0.1390 O.002~ O. 
AAB3407 06 53.02 mQ.'kQ 5."5 0.1216 O.lllS 5.C 
AA63416 18·24 90.0J rno.'kO 5.45 0.1216 O.133ll 5C 
AA83406 0·6 172.5 rno.'Ilq 5.45 0.1216 O.1l3! 5.( 
AA83406 06 190.35 mg.'kg S4S £'.1216 O.l3le 5.(] 
AAB3417 06 212.24 mo'kg 5.45 0.1216 0.133tJ S.C 

-• ." 

l 
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eh."r if 

• a.l'ylUum and lead results are all more than 10 times greater 1han tne ESAL.2 valuo. Both anal~ 1es also 

have a vakJe that 1s approJdmalely 100 UI"I"Ies the ESA1.2. 

• Uranium rew", are aU more than 100 times the ESA1.2 sereening c:nIoria. including 1hroo res.ul$ tha1 

aro more than 1.000 times greatttr. 

~.e.~ Conclullon. and Recomm.ndatlon. 

PRS 15·012(b) contains several inorganic COPCs at ktvels that exc:ee<t screening crtI8n3 lor rcprC%1uC:tive 

and survival ottects on vet1ebrates. Other Inorganic COPes aiso exceed second·tier screening eNluna 10 

a lessur de-greo. The localion of the site makes ~ possible thIS COPes may come in conta'.:l WIth 

ncologW:a1 roceplors. and lhe proximity 01 the sKe 10 other r.bned sites may corrtribu1e 10 e1.1mula1i' ... , 

adverso efteds. However. thO close proximity of tile site to DuiJOjngs may Ko@ eXJ)OSurO'S to ocolO9ic:a1 

receptors to tow tevel~. The results of this sereening as~essmerrt should be retained as pan of the SOUfCP. 

term evaJucnion for a $Ubsequ~~.larger-scaJe ec:ologlc:aJ risk assessment. 

Basod upon tho results of the screening assessment. an EC is r8a)mmtnaad for the soil at PRS 150 

012(b). The copes are listed In Table 4-24, and the knOwn eX1ent of eomamnation is indicated in FIgUre 

4-11. The depth of lhe contamination can be estimated as less than 24 in •• basad on the analy1ic:a1 results. 

The; EC is proposed 10r implementalion in the lafe sprinwearty summer of 1996. The site is designa1ed as 

eln EC becausa excavatlng the ul'3nium-comaminatad soil is lhe Obvious remedy. In addi'lion. the '.fOJume 

0' soii w(\uld "robably be fess Ihan 2.500 ff. The EC ptan will be submined to She U.S. EPA, R~ion 5. 10r 

review. and 10 the OOEILAAO for concurrence. before conducting 1he cleanup. 

~.6.5 FUfure 'nvestlgatlonl 

An EC will be r.onduc:sed to eliminate the risk to human heaKh from the radiOadive const~ijerf.s. No 

additional Pha:;e II salTlC)ling is proposed. since the COPCs are known. 

4.7 PAS 1S-009CJ); Inactive Septic System 

PRS 15-0090) is an inactive septic system that was once conneaad to Building 15-285. DUG to the 

proxlmlly of thiS sopllc sys1em 10 PRS 15·012(0) and its connection to Building 15-285. it was proposed 

fOrsalTl)ling in the AFI Work Plan (LAN!.. 1993. 1087). The OU 1086 AFI WOrk Plan reporledthat no 

chemicals or radioactivity were used in Building 15·285. Conversations with pernonnel jnvo~/ed in past 

operafions in the building indicafad that sUvar soldering and use of a brightening tank occurr&d between 

1979 and 1986. Cadmium is tne main ingredient in brigh1ening tanks. Also. ~ was indic.a1ed 1ha1 

personnel contaminated with beryUium. uranium. and lead from the ves".1 washing at PRS 1S.o12(b) 
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SII,-se_ewe "',Ult,. COnclusion.! ,nd FI,eomm,nd,tlon, 

shoWtlred in Building 15·265 (McFar1and 1995). Tho ,epllc system. PRS 15·0090). was abandonod in fall 

'992 whon Inc now I..abOmtory sewer sy~, .. tom was eomploted. 

4.7.' Previous Investlg.tlonJi 

NO pruviOus Invostig ... lions hav~ boon performed ot this slto. 

4.7.2 Field InvtSUg.tlon 

Tho obloctN'US of Ino Phdso I sampling worf] to dtJlormino whether conlamln .. eion was prosent. DUring I he 

s..1mplln<; ottort In '$94. two slUdgeM'lllvr samplos woro proposed 'or coUection. Howover, thO SOPlic tank 

containtJd lo~ lnan ono Inth ot lIQuid. which was nol onough to coiled a ~1~. Duling the sampling 

otlan in 1!)9S. thO so~tlC tank was agAin Invo$U~ated and found to contain onough liquid to collect a 

s..lmplc. Ono s..1mplO was collOC1ed and n""lyzod lor radioactivity. HEs. and tOlal analylo list (TAL) motals. 

FiQUru 1·11 shows thtt soplic 'lank location. 

Thu lIqUid ~mpiO W~ onlain(ld using a modified vlU'Sion of LANL·ER.sOP 6,15, Coliwasa Samplor lor 

l.lQu1ds and Slumo~ (LANL 1993.0875). Tho sample was ~ent to tho moOlio mdi03nulysi~ van 10 

dOlormno radlOa(tivlty. The!Mll11')le was thon sont for fixed labOratory an.1lysls lor h;gh oxploslves. total 

ur.t"'"-Jm and Q\l:'M'l...'l SCi1n, and TAL. metals. Whon tho anafytlCal rot))t1 shOWed olovatod lovols 01 melals 

and ur~nlum. throo "dditional S.1mploS woro COIIO<:1od ar'ld nnalyzed for TA1.. metals and total uranium. 

Preliman.u'! an.'l~I$lu:tds 10 simi1." eondus~ns: Iho (~lts. whon validated. will bO 1~1udcd as an 

addendum !o this fUJX)n. 

d,:".:!, t Ro~lt$ 01 FkJld Surveys 

A latld sa..u·w""JY was (t)nducted 10 501 tho ~mplo !oe;\tIon u~ing ostablishtJd SUNOy monumonts with 

COOtdlnat15I>Jblishod In tno l..abOratory Survey Proccoures Manual (!..ANt. 1993aj. A SokJd.1 Sot J/l6 TOlal 

~:atlQn \'4!th SOR Oala Collector was usod to cOnduct Ihe ~rvoy. Oala woro dOwnlOaded ftOm [ho survoy 

~\JlPn~.mt to SokkJ..l Unk. and ~CA 1 ~.O PC·b\lsoo cIVil and surveying soltwaro. Tho data ;.oirn" wllro 

thcn lIdj\lstf.'d. ar. :oqultod by f".low MoxlCO stato surveying regulations. 

4.i'.~.~ Rosult~ 01 Fiold Scrooning 

Fiold ~t\)onin9 wa~ pdrtormud to detlJrmino potonhal hazards for on·~ho wort(OI"S. A phOioioni.tnlion 

CO'llCO (PIO) was usoo to $CIOGn for \'ilpOrs. A pol1.lblo fiold ins!rumont IOf dOfoeting boto! O!nd gaf'I"IIM 

.In'Ilttn~ W;tS used 10 scrvcm ror gros:; PaEalgamma whvn Iho liald toam oxilo<S tho oxelu!iion :ono. Mobdo 

1'dd~ .. n.ltysO van rosults InctiCatQ(t no glOSS alpha. bOla. or ganvn.1 contaminatiOn. 

j ,I 
", 

'J I. , 

I,l. . 



Appendix 0 presems the resulls 01 the field screening for metals and radioadivlty en the sample loca1ions . 

Appendix A prosents the resulls of the laboratory analysis. 

".7.3 Scr •• nlng Ala.ssm.nf AeauNa 10r Septic Tank 15-293. PRS 15-009(J] 

There were no dala usabilhy issues assoaaled with the data with PRS '5--090). 

4.7.3.1 Comparison 10 Bac:kgroundlSA1.s 

Inorganic.. Es1imat" ior natural backgftlund levels of Inorganic chemiCals In wa16r are ~ available 10r 

the Labora101Y area. All inorganic copes detecled in the liquid sample colleded from $ep!jc: Tank 150-

293. PRS 15·009U). wore compared w~h their SALs (Table .... 26). 

AlUminum. antlmony. ars.onic. cadmil.:m. chromium. copper. lead. manganese. mercury. niekcl and ZInc 

were delocted a' concemralions that exceed their respedivo SAL.s (Figure ,,"12). AU Of thes.e inorganic: 

erwmlCats will bIJ retained as COPCs fOt Septic Tank 1s..00901. 

Organlca. No organics or HEs were detKted in the sample taken from Seop\ie Tank 15-o09(j). 

AadJonucUdH. Analyses jOt radionuctidos were performed on the wa1er s.a.mple from Soptic iaok 1 So 

0090>. T01al uranium was too only detected radionucJide. Tho repof1Gd concentl3:iot1 of uranium 1n tne 

Wlt7l)te was 2.62 IJgIl.. which is sjgntfieantt'/ beJow 1he SAl. 'or uranium. 20 J.LgIl.. Thora1oro. ul3ntum is no 

Io~o'eonsidered a COPC 10rthi$ site. 

~.IIUp" Chemical EVllul1Itm. Bao.ground concen1ra1ion information is no1 available 10r waler 

sa~s. so IlJI detected anaty1es that do not exceed SA1.s wele included in an MCE. earl1Jm. CObal!. 

selenium. sllvor. and vanadium aro all non-eareinogenic COITlQOUf')ds. and were thu 1 evalud10d toge1her in 

one MCE. Tho sum ot the rn::u:imum normalized concentrations of theSe anaJ)'Ics i:f 2.85~ (Ta1)le 4-27), 

2bovo the target valuo of ono. Tho MCE r~~1t implies that ,he (X'ni>ined 4)ffKt o111lese cncmiCals is of 

potemial OOflCi1m. so baricJm. cobalt. sekmium. si/vor.lf1)(J vanadium (with SAL c:o~rr-..on (;.t.)os greater 

than .1). will also be considered COPCs tor Septic Tank 15-(090). 

Ber;Hium Is the only carci'logel:ic ehemQJ. so a C3rclnogonie lACE was not necessary. ~rytll1Jm will not 

be considored a COFC fOt 1his si!o. 
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IABLE 4-26 

SEPTIC SYSTEM PAS lS·009(J) 

0IIt«*d ~k .... ,.. 
- . -. 

Sample 
Anaryle Locallon Sarr.pre Value 

ID ID (UGil) 
15·2345 0215-95-0154 29000 
15·2345 0215-95-0154 16.7 
15·2345 0215-95-0154 545 
15-23-45 0215-95·0154 817 
15·2345 0215-95-015-4 UJ6 
15·2345 0215·95·0154 44.3 
15·23-45 02' 5-95-0 154 351 
15·2345 0215·95·0154 58.4 
15·2345 0215·95-0154 2110 
15·2345 0215·95·0154 850 
15·2345 0215·95-015~ 1560 
15-2345 0215·95·0154 8.42 
15·2345 0215-95-0154 ~58 

15·2345 0215·95-0154' 28.2 
15·2345 0215·95·0154 35.7 
15·2345 0215·95-0154 10 
15·2345 0215-95·0154 190 
15-2345 0215-95·0154 leOOO 

-, .". : Ra •• dlie ....... ClIlci .--....... GrI .... ,.... - :....: -
Sample 

An.lyte location Sample Value 
10 10 (ugll) 

15·2345 0215-95-0154 2.62 

SAL 
(uglJ) 
200 

6 
50 

(1000) .. 
5 

(SO) 

2200 
1300 
50 
t80 
2 

100 
(SO) 

(50) 
2 

255.5 
1095\1 

.... un:. 

SAL 
(ugll) 

110 (20) 

• .; ,.,.l..~ .. 

• 
» SAL I 

X 
X 
X 

X 
X 

X 
X 
X 
X 
X 

I 

X 

X 

, 
: 

> SAL 
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SEPTIC SYSTEM 
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IABLE 4·22 

MULTIPLE CHEMICAL EVALUATION • SEPTIC TANK ,a.OO'(j) 

4.7.3.~ Oata Intorprotation 

Table 4·::!6 ~~ lho rosutt:. ollha wnlOf ,amplo~ eolklctod from tho slJplic l:Ink. Tho sClooning 

assos:;moM! rosults Idontifiod arsenic. antimony, cadmium. chromium, copper. lead, manganaso. mercury, 

:lnc. fh..1Urum. and urankJm il$ COPes in the liquid at PRS 1S·0090lIhai mcceoood tholr respedivo SAls 

and/or die: not t\..'lVO SAl.:. The prosunco 01 thalliUm can tIo oxplalned. slnco It wns contained In ant k.lllol'$ 

and rodontiCidos. 

• 4.7.3.3 Ri:~ Assossmunl 

• 

No hom"n !loaM risk assO"'...smum will bo por1ormod for this PAS. 

4.7.3.4 EcoioxleolOgical Scroenino Assessment 

An ~otoxicolooical screoning assessment was not condlJ~cd lor tho contents 01 the lank because thera 

is no p.lthwny for o:cposuro. 

4.7.4 Conc:lullonl and RlCommandatlons 

Based on tho rosults 01 the scroonlng assossment, an EC is rccommendod lor Ihe contents 01 Ino septic 

tank at PRS 15·0090). This EC Is ptOposod for implnmontatlon In late sprino'summer 1996. Tho tank will 

l)o pumpOO 01 as 21nehes 0' sludge al')j liquid and baddillod. TCI.P salJ1)ling and analysis will be 

perlotlOOd ~t that timo. Tho ec plan will be subrMt&d to the U.S. EPA. Region 6. for review. and 10 Ihe 
OOEll.AAO lor concurrenco, ~Ioro conducting the cleanup. 
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".7.5 Future Inve.tlg.Uon. 

An EC wiN be c.onduded 10 efiminale the potential risk to human health from PAS 15-009UJ. No addItional 

Phaso II sampling is proposed. sJnee the COPes are known. • 
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DCJr Doug: 

Enclosed are three copies of our field sunun.ary report. "GeopbysicallnvcstigatioDs At FU
::. TA-1S. S'"~ 15·007(h), MDA-Z", This repon summarizes the ~eophysic31 surveys 
conducted b~' Geopb~x during OClober 3-S. 1995. 

The field work weDl smoothly, We :appre\!iale the cODgeWlI suppon of the lCF Kniser 
staff inl,'ot\'cd. 

The GPR method provided the best detail oftbe bnd.1i11 boundary, The EM method <lid 
nOl produce a landfill boWldaJy response IS sharp as might be produced for a pit or trench 
but the anomaly panc:m does !I.'Upport the GPR interpretation. 

We bave enjoyed meeting you and thank you for the opportunity of working with Field 
Unit:: on this projf\,'1. We look for.vard to providing you ,'lith assistance: in the future. 

E.ncl: as stated 

cc: Tom Fogg. [CF-Kliser \\ith enclosure 
Larry Brown. LANL. MS P274 \'tim enclosure (3 copies) 
K~n Howard. G:ophc:x ltd .• Raleigh.NC 
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I. I Projl:ct Des,cMlltioll 

FIeld SUI/UII .. 1t:1 Rcpon (0/ FL'·:. T ,,·1 ~ 
SW~Il.: I ~·I)ii7lbl. ~'D,"'·Z 

Gcopltex. Ltd. conducted geophysical investigntLolls at MDA·Z. SWMU I S·007(b). Technical 
Area {T t\}o 1~, Field Unit (FU ).2. 11tc primary purpose arthe: in\'cstig:lIions is to delineate the 
nortitl:m bOWldary of a ~111J1J landfUl (Figure I). 

MDA .. Z is a sm.,U (uppro~m.'lel>, on~balfacrc) inat:tive disposn) area used bcnwen 1965 and 
1 QS I for construction debris. concrete sandbags, steel blast mauing ;md other debris. 'nlC oUler 
bowtdal"Y :md the (\\'0 shon sides ofthls IlUldfillllrc open to view. Apparently debris .. ' .. as 
dil;poscd of by dUDlpin~ ot1'lhe sid.: ora small elm: The height orlh..: open t:,ce orlhe debris pile 
is approxim:Hcty ten teet. The edge ~Iosest to tbe DDtive soil is obscured by soil. gras~. trees. and 
road gtil\'cl. urge blasting mats. constructed of one inch \\;re rope. and five foot sqll:m: sections 
of olle ineb thick ~1eC'1 plate an: visible on the surface. Some ofthesc m:llcrials ~Ippcar to be 
placed on native soil oUlside the boundaries of the landfill. 

l.Z Scope orWark 

In order to obtain volume e~'timates of this dh.-posal nrc.1. the obscur~d boundary was dctc:m,ined . 
We conducted e!e'trom.lltmetic (EM) and ground·pcnetrating-radar (GPR) ~"Ul"\'eys to define the 
up-dip edge oflhe di~'Posallll'cn. We conducted tbese ~'Urveys during October :;·S, 1095. 

AS;I requirement tor these It'UJ'\'eys we established a 100 x 300 foot onhogonal grid over the up
dip ponion of the landtill ruld produced a dctaiJed site map of our survey IIrea (Fi!:turc 2), 1'11: 
100 x 300 foot ~'Urv,*, grid is Slaked and clearly marked. R.eferencing our grid to a gcop,raphic 
~00rdinl11e It;''S1em is not within our scope of work: howevcr we used previously :.'Ur"e~·ct.l »1a kes. 
Ol3rking soil s.1mplc locntions .. ,ilhin the area, to position our grid onto exi~ling m.tlpS (Figure 1). 
Gcoph!o'Sicnll>'UI'\'ey inlt1nUlleats and procedures are discussed in AppcndL"\ A 

:.0 Geopbysic~,' Survey Re5ults 

:.1 E:'.l Survey 

We cODductcd the EM It'Urvey usin~ tile Gcophex GEM-: ~'Y)1CDl operating. at frequencies or 
1.350 :utd '~"~<:O Hz. We acquired dIll. perpendicular to tbe ed~e orthe landfili. usin~ ., five toot 
line spadug.. Dala W:lS obtained at one·halfsecond intervAls a!ong the tines. re:.ulting in ;, :.~ x ~ 
tOOt grid afdata. 'nH~ It'UI'\'cy e~1cnds from SI! to 240 E. We did not collect datil from :!o10E to 
:;OOE due to the obstruction ofheavy brush amJ trccs. MOl'!1 ofthc :m:n beyond 240E is oUlside 
the l.tndtiU which 1!~1~nds to ~()OE at th..: clill' edge . 
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F,t'Jd Sumrn;II~' ?t'"or: for FL;-:. j;.,. J ~ 
S·.t,'~1L.- J ~·()Oif b,. \~:;'!vZ 

Fi~res 3-6 show tbe results of the EM survey. Generally. the lower frequency response ( 1.350 
Hz) \"ill iJrulge deeper targets and tbe bigh frequency responsc (i.290 Hz) shallower targets. 11le 
ill-phase component responds to good conductors (metal) wlJercis the quadrature component 
responds to variations in cOllductivity of poor conductors (variations in soil type and moistu:-e 
conlent). 

Each oftJle plots show extremely large anomalies a~sociated \~ .. ith the massive metal objeCt!" 
observed on the SllJ'Uce. The EM plots can be compared "itb the site map (Figure 2) to identify 
the source of mOl-t major anomalies. 

A Jarge: unidentified anomaly is observed at 1~0E-90S on the 1.350 Hz in-pbase responSC' (Figure 
3 ).. A few other isolated ;,nomalies are evident on this map but. a sharp. clearly defined. 
boundary bctween native soiJ aDd till is not obscJVed. There is 3D increase in anomaly amplitudes 
soutb of II Hne from 120E. 50S and 200E. lOOS. We interpret these anomalies to be the tbkker 
ponioD oftlle land1ill. Thin filJ probably extends noMb ofthls Unt:. Toward the western end oftlle 
suJVey area. subtle anomalies are obscured by the very large anomalies produced by the blJlst mats 
and Steel plates. 

2.2 GPR Survey 

OPR profiles were collected along eleven line locations (Figure 2). A DOnb-SOUth profile along 

• 

line I ~OE shows I distinctive change in the refection panern btginnjDg ~t 60S and conrinum!! 1,0 • 

the end of the line (Figure 7). This cbange is DlIrked by increased energy return a: later travel 
times. The energy returns extend to increasingly greater travel times towards the thlck edge of 
we fill. This pattero is repealable and observed on aU of the GPR profiles. 

Au CIII,-west profile aloDg line 80S shows a simibr pinero of energy return e>.1endWg from SOE. 
wilb energy at increasing travel time~ to JOOE. and WeD gradually decreasing to 210E (Figure 8). 
Nine additional profiles are included in Appendi.-..: B. 

We inlerpret tJJe cbanges in return energy to result from the bndfiJJ. We interpret the p~nern to 
represent a rel-'Ponse to inJlomogeneities and reflectors within the fiU material. We do not see 
continuous reflections from the base of the JandfilJ and we do not inlerpre1 the base oftlle energy 
return pattern to directly represent the depth to the: base oftbe fill 

An increase in energy at later travel limes may be due to reOectioDS from object,. at increasing 
depth. however other uctors produce SimiJ.T cbanges in the OPR rc:spon~. Cbanges fr.JlY be due: 
to S4:lttering of energy from inhomogeneities tJel' the amenDa. Changes in coupling between tho: 
antennalnd the ground will significantly alter the length oftlle wave panern. For theSC' reasons. a 
c:b.n~e in we appearance of GPR n:cords can ofieo be .attributed to changes in surUce or nc:u· 
surface cODditiolls. Changes in suruce routWncss. moisture content .. or ~;urUce material can 
produce resuJls that bave been misinterpreted as reflections from dccper objects. 

We: c:lfI:fully observed surface conditions during the survey in order to avoid m.i~tC11'rctalion of • 
the dlanging signal pattern. nle cbanges we observe on the GPR record.,. do DOl correlate nith 
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Field SUlIllIl.ir- RCl-"rI r", n .. :, T "., ( 
SW'.t!.: 1 ' .• 1/1'-1 bo ... ~::>".;: 

ilt'IY noth.:~ahlt: ~hal\~~~ in sur%a~~ ~olldiliofl. In parti,ular the I)ath:rn does nOI corrdatt: \\llh lilt: 

chall~1: rn.un top!\oil tll ~nlsJlI:d ~ra\'e::1 \"'hieh i .. present :llong. th(' nonh ~jd(' orlh.: .. ill: 

Our ir.te::rprct3tion of the I:UHlIiII bo'md,,~'s is lII.u"'cd (111 cach ofth~ cl~\'clI G11K, pro!il~~. '111t: 
10.;atiGn~ \"Iflhc~c lamUiII eu~cs arc u~d ~o produce a nup ofthc I:mulill boulldtl~ (Fi!!urc: 4J). 

In ~T'ite: ~1fthc o~~urre:n..:c I,)rl3r~c metal objects l\C:ulcred on the surt:,ce and in the fa..:c of the 
~lcbm. pile:. there: :lrc ~\ppC3rS to be:: rc:l3ti\'d~ lew buried metal objects \,;thin the arc;\ of O\lf 
sUI'\'cy. 'nil: EM sul'\'cy indicates !1 lew metal objects th:u help to dcline the 1:1I1dlill area but no 
sJliU'l' b"Wld,,~· is obscl'\'cd, TIlc EM :lnon1.11~' at ~05E. o5S is Ilrmlucc::d by a metal plate that i!> 
I~ill~ on n;Jti\'~ soil nutcri:ll and nut , .. ithin the landJill. ~1ct .. 1 object Ola the !Ourt~c..: \\~st or ~OC 
also al'Jh::H to h~ on wldi~lurbcd soil. 

111(: aPR method was. su~<;cssful in inJ.3ging cll3nges in ground conditions which we interpret ;IS 
th~ cdse 01'1111: tilL The GPR did Dot imaBC' (he:: base oftbc LUI :lnd docs not directly provide 
lhi~knl:s...~ d;'1ta for obt3inintt volume esttm.1tes 

As th~ tm thin~ towards th.: north the ed~C' m.'~' become irregular :ll1d intermittent. Tow:lrd the 
southeast end ut'thc: sul'\'ey. tbe landliU edge :IS defuu:d by OPR is locatcd :u :lpproxinJ.3tcl~' 220E 
\\,·lllm:as s,'mdbntts an: clc:lrly visible at ~~OE. 11u: fill uetween ~20E and 2~OE m.3y be thin. 
intermittent or. non·\!xislcnt Errors in dc::rUliu~ the lateral position oflhc landfill bowld,,~· m.,y as 
gre:lt ;is 10.:0 I'i:ct~ howevcr for a thin "-'cd Be oi*m;Jterial this error will bave linle cflcct 011 

.. 'olumc estilnates 

TIte E~1 data suppon the GPR interpretation. Wbcrc there arc dit1crcnc:es in illterpretillion 
bct\\'ccn the two LZl:ophysic:\1 methods. we have based our tin,,1 ime::rpret:ltion on tbe OPR data, 
In the middle portion oftht: :'"uI'\'c:y :m::l the increase in EM anonuly amplitudes corfl:I;ltes closely 
"it!! thl!' GPR rC!-tl'onsc. On the castem side oftbe :'"uI'\'CY the: OPR rC:'1'ollsc indica=es all Inndfill 
arCll sOnlc\\hat I:t.rscr than indic:ncd by EM, We interpret this zone to contain thin fill which 
produ.::s a OPR rC::O"Ponsc but no EM rc!--ponsc, 

We are confident that no significant volume of fllJ c;;..;sts outside the bounda~' dc:ccnnin.:d b~' this 
~l1l'\'Cy . 
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FI~ld SUIIIIII.'lf) kC'p..')n for Fl.:.:. T 0\.1 ~ C 
SW~\L' I ~.01)':'1l\,. \\Do\·;: 

Gtoph~"ic:l1 Sun'f~' InnrUnH:nU nnd Procedur(,J 

WI! ~Olull1~ted cI(~uon1:J~ctic (E~1) alld tlround·pellct:i:uin~ r"diu (GPR) sUI'\'e>'~ :tt thi!O \ite. In 
thi~ .lppcnc!i.'\. we brictl~' describe the mC'thodolo~' or th~ lechl1iquc~ u~d. Interpretation of "" 
:m:a U"U311~' rC(luires the tnlcgr.llion or data from marc th:m one geophysi~al method. ~ombinc:d 
with .1\'Jilabh: cn~iIH:cnlltt :lIId !,cologic;d d3t3. 

The EM suI'\'c~' method i~ bll~d OD mcasurintt the response oflln electromagnelic field imluced 
into (he ~anh. Low fn:queo~y sitm3Js. one to tcu kilohenl. afe rran!ionuued b~' a soun ~oil. TIle 
I.),," frc-qucn\!>·. \'cry lon~ \"ll\'elcn~h elcetrom$lgtH:lic licld~ produced by the H:lIIsmiltcr. induce 
~UlTcnl How in elec'fic3U~' ~ondul!ti\'c media in the canh. 'nlis ilU.llI~ed ~urrent now pruduce~ 
s.c..:ond~~· e!cclron1:J[metk th:ld~ which ,,,;11 radi:ne boll:}.. to the 511M3ce. l\ n:cei\'in~ ~oil detects 
the: ~on"' .. ~· held u.nd measures it'~ :>lfcngth and phase. relali,'c 10 lbe transmitted si~al. TIle 
urlCa l!'> pr~!i.Cf'lted U ule rc:lali\'': :unplilude arUle seconda,,' 5itmlll. in pan" pcr minion (ppm), TIle' 
!t)':Item I'C'I:Ords.lbe s.:tma1s tbll are both in-phase and QO dC'~uees out orphuc (quad,ratur.:} ";1h 
tbe: tr:msmiu\!d 5igllal. '. '. 

• 

1111: depth ofp~nctr:uil'n of tbe: transmitted th:ld is a function or the trequcncy of opc:r:uion . 
LO\\Cf tr~ucncics " .. ""clute deeper. while- hi!d14:r ftequtnc:ies Irc Inc:nu»tcd more rapidl~·. 'nli~ 
trC(IUcnl.,)' dq1cndc:nt pcuetration dcplh pro\;des thc opponwlit)' to intcrprct muhitiequcncy EM 
d:ua to C" .. luatc tbe dqnb. ~nd sile. of targets. 

The instrumcut used tor tbis !W.r\'cy ls the: GEM·~ developed b>' Geopbex. LId. The ilJ~trunlenl 
:l~'luirC'~ both in.pbnc and qUldr:uurc dall It two trcqucm:ics simuha.·u:ousl~·. Frequencies may 
be sdC\:tC'd in the I'llnlt.:' from JOO to 20,000 Hz. 'The instrumC'nt has a sdf·containe:d dipilll dltl 
rc~ordins ~:~1em. Thc !t')'$tcrn t~'PicIU>' records dlta at one-half second in,el'\'lls. At this 
S<lntplitl~ r:ue dau is C'ol1ecc('d al rw() 10 lhret fOOl intt'I'\'aJ,S whiJe the opcr:llor mo\'cs 
..:ontinuou:rlly 3t a bri~ w311.. Relrults from m:my ~n\'ironmt'n,.al sites hive <,,,=,,blished tbl' the 
muti:r~luell"'Y GEM-~ is ~;upcrior to ~on"cnlional sinsle-frcqumcy units or nlaiU'~'it!s alune in 
abilit~· tQ ~b:Ullcterizt' mctallic :tnd non-metullic l3rgcts. 

Groum.l-penctratins Radar 

TItis mcthod clnplo>'s lin c!\1remcly $hon clectronu~nctic pulse that pc:nclralcs into the eanb. 1\ 
small portion orthe pulsc energy L'\ reflected to tbe surface. 111C return signal is conlinuous.ly 
n:..:ordcu on :J )1rip-..:h3n or. in some ~ascs. uno 3 digital recording dcvice. Amplitude orlbe 
rcnc~tcd pulse depends primarily on the medium's dielectric: constant. GPR anonulics rc)"U1t 
when them: is:t contr3:>1 if. bull. diclc~nc: propen: bCI'I,CCD materials. Dielectric con~'lnts nr 
~omc t)'Pil::r: materials arc Hsted ill Tabl~ I . 
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Table I. Dielectric constants of some typical m.a:crials 
............................................. 

Material 
~ .................. Fa p ••••••••••••••••• F. 

Air 
lec 
Dr)' Sud 
Granite 
Lime:lt10UC 
Dry Salt 
Shale 
Sills 
CJays 
Saturated Saud 
Waler 

••• r ............... ........ 

Dielectric Consu.tll 

3 .. 4 
:; .. S 
4 .. 6 
,4 .. 8 
$ .. 6 

5 .. l~ 
S .. :;0 
s .. .to 

20 .. 30 
80 

For ia5C.lDce. there is a silJlilljcanl contrail .in the dielectric propmy between el.,.· aDd WldSlonc 
(or NDd). Owing to this contflA. (iPR can ulU&lJy detect a shaUow eilY horizon below a sand 
fOrmitiOD. GPR lIlomaJies arising from maa .. made structures cxhlbit the form of ."wei.) 

• 

geometric 4ibIPC$ crcalrd by buried targets. These targdS may uu;)ude both mr:tlJlic and non- • 
mcullic objects web IS t..ID.b. drums. pip"- concrete blocks. bulk cbemicalJ. animal bonC5. dC. 

UDder uvorable seoJoglc conc1itioDl. the method can also detect the d.iJ'uubed soil o(bacldilJed 
pits and uenc:hes. 

"The GPR employed for this 5UN~" i5 the SIR. System-": smnuf.acturcd by (iSS}' Inc. The S)'Slcm 
in~ludes a Model SR-8000H Profiling Recorder. ModeJ 3102 tnniiducer 'lNi1h a CCtlter frequency 
of'oo MHz aud a 2 DS pulse "idth. CC·JO/] J Coullo1 C.b)e with J SO m leugtb: and a Model ]0 
Remole Mu''''et. This fadar unit is powered by a 12 volt automobile battery. 

Oc1obtr 1995 
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.. ~ppendix B 

Additional GPR Profiles from TA·l 5, MDA.Z 

LiSl or fixurf' 

figure B l. GPR protiJt along 50E. TIle edge of 611 is in'erprct~d at ZOS and 100S 
No proftle '\'3S obl:lined :lCr055 the bb).1 mat from SO .. 60S ................................... D·1 

Figure: S=:. OPR profile along 70E. Energy returns are r«ordcd at steadily increasins 
travel times from JOS to the end orthe prolle ..................................................... 0·: 

Figure 83. OPR profile along Q()E. Compared with Figure a l oelr the edge OrUle rill. 
lhie; profile lndicate~ greater inhomogeneity in the central portion oCUte till .......... ll·) 

FiSUrc 04. GPR profile 3100g , I OE ...••..•..•....•..•.........• II ••••••••••••••••••••••••••••••••••••••••••• , ............ B·4 

• Figure SS. QPR profile along (JOE. The weaker energy return aloog tb.is protilc is 
appal\."tll 00 the ca~1·w\!st profile in Figure D9 ..................................................... n.~ 

Figurt: B6. GPR profue alooll 170E ......... i ........ ,., .. ." ................... III ••••••••• , .............................. B·o 
Figure" Bi. OPR profile alOD8 Z:!OE. The wC3kcr energy rctum!\ iodicate very few 

inhomogeneities. Edge offill It 90S correlates with Figure B 10 .......................... 0·7 
Figure Il~. OPR profile alOD8 4$S. This proftle • ncar the northern e:<teot oftbe landfill. 

,wO\\"S inhomo8.:aciti~ bct'\\·~ 'OE and lOOE ...................................................... B·8 
Figure SQ, GPR profilc along the eastern ponion of90S ....................................................... 0·Q 
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AppendIxes 

APPENDIX C. CORREL.ATION BETWEEN FIELD AND LABORATORY METHODS FOR 
Hg, U, P::' and 8e 

Field scrOOntng mothods woro used during the sampiing procoss to holp dotormine which snmplcs would 
be scnt to Iho laboratory lor a~lysos. also rolorrO(! to as biased s.1mpllng. Samples from Iho fiold woro 
processcC In Ihe mobllo chomistry van using X-"OlY Fluorescence (XAF) tochn~ues lor mercury. load and 
uranium. and l..1ser·lnduc::od Breakdown SJ)Octtoscopy (LIDS) tochnlquos tor boryllium. As doscnbed In 
tho wonc pliln. Iho Intent was to bias tho lixed 13:) analyses tOWOlrd high eonconlmhons. Samples with high 
fiold screening v3luos woro son~ lor lixed lab .. r .. 1Iysos. 

Tho !:cto~nlt'IQ analysiS por1ormod by LIBS nne XAF aro sur1aco ta<:hniQuos. which measure tho olf.tmonts 
of inleros: in only Iho outOm'iOSllow mm 01 thO s.()il grains. The fixe<! laboratory analysis motllOds. by 
conlr.lSt. utili:o a strong acid leaching proceduro lollowOd by either .. tornic absorptlorVomisSlon or 
indUctNCIy coupled plasrrnl omissiOn. The l!xed labomlory analysis measures moro of a ,olar 
conctJntrJlion ot an analytQ than by tho screonr1O mcthods. Thus. whilo thO two analyticaltochniquus aro 
not idontlCal. thoy aro similar onough to be used In conjunction. Tho por1ormanco Offiold instruments Is 01 
Intorost ooCJuso they aro loss costly and yiold roal·(imc rosults. In addition. when the !fold screoning 
mCOlSlJrcmor.t$ COrTalato woll wrth tho lixod lab analyses. tho fiold informatiOn trom samplos nol submitted 
to the IJb ~1n 00 used in a qualitatlvo manner 10 Charactortzo the oxtent 01 contamination over tho shes. 

Tho attachod !:Qnor plots 01 tM lIold scrooni~ measuroments rolatlvo to the analytical lab rosuhs show 
thO corTolatlorl5 betwoen the two measurement ~!hOdS. Included on tno plots aro tno statistical 
corrcliltlOn ollho data and thQ equation 01 tho I nos roprosentlng the loast squaros lit. Sopara10 plOts aro 
~hO'Hn lor oach ?RS and lor tho corrbinod resu~s Irom all the PRSs. In some instancos. an oxtremely 
klrgo valuo (poSSibly rupresonUng an outlior) was onccuntorod. In those eases. the oullier is plOl1od wilh 
tho d.lta and :he corrol..ltlOn e.1\culated both wrt~ and withOut that s..1mple point. 

The rcsults shOw: 
• NO plOIS woro made tor mercury ~CJuso t,.: major.ty 01 the moasurements. both XRF and lab rasun:;. 

wort} non·doteets, 

• All 01 tho p!o~ shOw a posrtivQ corro~tion oolwOQn thl] moasuroroonts. ihoro mo vJrying amounts 01 
sc.lttcr abOut tho linor.. duo to IhQ drHQremos in IhQ n.1turo 01 tho an.1IytIcaIIOCt1niquos. malrlX ottoets. 
inhOmogonoiti .. ·s in tho ~'mples. ote. In al but throe c.1S0S, hOwover, the correlations aro staUslically 
signrtic:mrty d!t1orent Irom %Qro. Those ,., .. ults glYO confidenco that tho t:ighor concontrations 01 
metals in Stlmp10s picked lor IlxOd lab anatysis wore conli:med. Tnis re~lt. in tum. loads croooneo to 
tho us~ 01 flold scrouni"Q lor biasing tho smnplos scnt lor lixod lab analysis. 

• Tho COrt('IJllons and rol.1ted loast squares lit (hnoar regressiOn lino) Ollixoo lab yakJos to umnium XRF 
valuc5 at E·F Aggrcgalo wore used to o5timatc lab values at \hoso points on tho sho whoro no lab 
;Iroi~cs wort} dOne. These woro prl(7lJm,.ln the soulho3St comor 01 E·F Aggrogato and woro 
!:amcllno ioQtions thai Pfoducod SITl.lII XF:F Yilluos. Tho loast squnro oquation lhat was used to 
o~tIn'lo1tQ lab value:> 'rom XAF Villuo~ I~ ptlntlXl on tnu ~nor plOt 01 tho uranium dat.1 at EF Aogrooato. 
Tho ostlm.1ted VOIluos wero usud "Iono wr.h 1M li.xod laD vOIlues to prOduco a centour m.1P to dUSl:nbo 
tho extent 01 ur..mium comamin..llion in sur-acu seils at E·F Agor09ate. A similar approach was used 10 
~roduco the contcur mJP ot lead ill A·S St.e wrth trlQ 1 WoS data. Tho 1995 load XRF ro:;ulls wore 
adlusled upwatd~ using \I constant factor ,I 100 ppm boe.1US{J ropeatod analysos 01 .. PE samplo 
~hOWl'd th.lt tho XRF was bt.ilsod low. Tho centour m.1PS woro ptOduCOd by Kriging U$Jng linont 
Intorpo:'lllQn and smoothing. Tho commorCl4tl sottwaro P.1~QO Surtor was used. 
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Beryllium: LIBS data vs LAB data 
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Beryllium: LIBS data vs LAB data 
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Lead: XRF data vs LAB data 
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Lead: XRF data vs LAB data 
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lead: XRF data vs LAB data 
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Uranium: XRF data vs LAB data 
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Uranium: XRF data vs LAB data 
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Appendix 0 

Field Screening Results and Samples Sent for Fixed Lab 

Analysis 
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PAS 15-004 (a,d). Firing SUe A·B 
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PAS 15-004 (a.d). Firing SHe A-8 
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XRF SAMPLES COLLECTEO AT FIRING SITE A .. B, 
PRS 1 s.D04 (b,c) 

SAMPLE Pb (in ppm) SAMPLE Pb (in ppm) 
LOCATION LOCATION 

15-2400 .JS 15·2460 164 
15·2401 :301 15-2461 236 
15-240:-: 111 15·2462 180 

15-2406 306 15·2463 356 
15·2421 5 15·2464 785 
15-2425 1."'" OJI 15·2465 457 

15·2426 112 15·2466 523 

15·2427 4aS 15·2467 480 
15-2428 1493 15·2468 :396 
15·2429 146 15·2469 416 

15·2430 2ro 15·2470 286 
1502431 366 15·2471 122 
15·~~2 67 15·2472 220 
15·2433 142 15-2473 259 
15·2434 938 15·2474 397 

'5·2~5 264 15·2475 263 
15·2436 84 15·2476 291 
15-2407 153 15·2477 364 
15-2438 235 15·2478 106 
15-2439 320 15·2479 loW 
15·2440 0:38 15-2480 413 

15·2441 238 15·2481 99 
15·2442 346 15·2482 551 
15·2443 342 15·2484 27 
15·2444 726 15·2485 ·25 
15·2445 556 15·2486 5.8 
15-2446 321 15-2487 ·0.9 
15·24417 ~O6 15·2488 16 
15·2448 254 15-2489 ·21 
15·2449 22i 15·2490 -41 
15·2450 527 15·2491 ·51 
15-2451 221 15·2492 85 
15·2452 198 15-2493 261 
15·245:) 503 
15·2454 1aO 

15·2455 101 
15-2456 46 
15·2'*57 22S 
15-2458 297 
15·2459 215 
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PAS 1 S-004 (a.d). Aring Site C 

j ~MI" ••••• .................. AM v.,. RnuIts ... a...VM 1185 
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.4 Me. '(15·) (~) (cpm) (cptn) 
(tl'lFlrtr) (cpm) (cpm) 

(1TIl':) (CT9'm3) (pC\:g) (pCVg) (pCiI'g) (wm) (A:Im) ~) {wm) 
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002S 2261 0·6 210 · - 2'0 · · · 0 1.OL_ _:..'UI7 <5 U.S <, 0.1 
33S6 ~ 0-6 22" nd.t o},. 20fl nd4 · 0.00 .tt.l -6.4' 0.46 <S 28 20 0.486 
3300 2262 UH4 '5.6 ~ · 0.00 -3.1 ·23.49 0.11 <5 21 ,,8 03t~ -· 0026 2263 06 211 · · 25.Q · . · · ~UQ 23.63 ·2.31 <IS 52.S 22.4 1.1 

• 338& ~ 06 250 nd. 0 ::'00 n4a · 0.00 -11.1 ·.w.1M \.12 <5 26 26 a.(1!.6 
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~ .. ms 0-6 223 + · 170 · · · ·tU6 S.3" ·2.13 <.5 n.6 ,t 0.6 
33t2 2*0 ~ 250 nda 0.17 '80 nda · 0.00 __ ~. 3.1 "2.1 G. , ,,5 0 U om 
331)3 22$6 '8·2" 230 ncb · 0.00 .\1.1 ~.Ol 0.36 .. 5 2' _":L ~ -;;:...-.-. 
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• 3395 2268 te·24 200 nda · 0.00 3.7 ·61.92 0.41 <5 !1.._ .. 8 0.115 

0821 22'69 o~_ r-':~: · · 26G · · - ".07 26;~. ·o.~ ..5 ~~ ,g.t t . 
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PRS 1s-.oo7(b), MDA Z I 

~ Sc.,ltf.l.: ........ utM/Vnl. Samp!. ""uUl~nts R.ad Van ~.ui!. @ CbwnVan Ll6S 
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i G-;..j 
~ 

e..~ 
N~ 

wwcl et-w }J;J-.a OitlioCt f.Wl.m 1J?,.a G.:ln'tr .;a Hg Fb U s. 

I AA!i. Poir1' G.amtna ~ Gamna R.~ 134-:a (sM'9 
CIS·) 

Cr.cNrs) 
(qn) 

(q'lffi) 
(rrAflr) (c.pr.) 

(lpn) 
(mR.hr) 

(l'I"~'m3) (f'C','g) (pCi.'~) fwr.} (~) ~) (R'r..) 

I 

~ 35U 2311 18·24 SVOC find \'oe "'~{SH orly 

3419 2312 0-5 2:(6 I nda I 0.11 181 fda . 0.00 ·1.38 ·<46.91 US "S 32 19 0.100 I 

3-W) 2313 0-'" 219 nda . m td;t . . 1.34 ·I'5.(9 ·3.51 ~ '- 27 .e O~ 

~ Rad van r~tJ!s h.a~. 2~ic.srt fIIrOi 
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PAS 15-OO8(b)1 fH4 Disposal Site 

j Sc.Irfa::,f ~ ~~ Raid v.,.. RtIub • Ch«nV:at\ lias 
s 
1 Me. Grid Depch 

. a.w 
Alpha Oittd e.t.' Alpha 

Direct Mitiram Alpha s.ta Gwrm:a Hi Pb U Bt j CI PainU Gamma ~ GImmoa AtadinO 
MC. 1'5·, (1I"ICtIM) (<:pm) (cp'll) (1'I1P.-1v) (epe'l) (cpm) (mAttIr) (m0Jm3) (pCf."gl (pCWg) (pCl'V) (ppm) {ppm) (ppm) (ppm) 

• 350J 2500 O.fi '221l_ ~ O.l~ 100 ooa 0.3& 0 Q 38.«3 1.94 ~ 314 741 7.1 
• 3SGC 2SOO 18·2" 344- nd.a 0.02 0 0 ·2.14 1.48 ~5 t7 38 2 .• 
• 33Q8 2501 O..fi 2400 ().SO 0.05 ~ Ma · 0 7.38 1;"5.918 1.99 <S 6:l ~ 15.7 
• 3530 250\ 18·24 3S3 nda O.OQ 0 "'.76 "00.35 057 <5 20 77 U 
• 33S5 25C2 0-6 1610 0-50 0.11 1030 Me 0.22 0 0 438.15 7.23 <5 'SS 2113 , .... 
• 3401 2!i02 18·24 817 nda , 0 0 8.54 S ... <5 9' 606 
• 3353 2S03 0-6 76' ().SO O.OS a:M net. · 0 -7.38 85.4' 9.15 <5. 616 728 <45 .• I 

• 33S2 2S03 '8·2" 400 net. · 0 -7.38 -sus 3.2 <5 33 SA 2.' I 

• 34t'O 25G( ()'-6 \320 nda 0.07 1880 ().SO O.SS 0 14.76 '0&."" 16.66 <5 2tt4 3&83 •. 0 
3529 2S05 0-6 no nda 0.11 2SOO rda 0.04 0 14.76 367.26 210.5<1 d 852 '''' •. 6 

• 353. 2506 0-6 126 nda 0.\2 8i3 ().SO · 0 ·1.38 -6.4. ".:!8 .Q 261 14!t 1~.O 

· 339G 2507 0-6 1370 nda 0.12 1160 nda 0.01 0 ·7.38 41.84 30.30 <5 U6 ~ " ... · 3'02 2SOI 0-6 961 nda 0.04 S06 rda · 0 0 2'.35 3.97 <5 t47 510 3'.7 
!\lO7 2S00 0-6 see nda 0.12 SJ.4 rda - 0 0 1i-'.3 5.« <5 160 fi8.!_ ~~ · 0005 2510 t8·24 300 . . 522 . · . -3.69 126 -1.88 . . . 45 _. 

· 3354 :!'S96 0-6 <"'" 01 25M) 0 10tI.63 t4.74 ... 5 teu 34'" 05.' 

@ Radvanr"~ha~~.rrot 
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Appendix E 

• Radiological Screening Results 
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Appendix E Radiological Scre.ntng Oata 

A ludlum 2221 with Q Ludlum .. 410 2x2 sodium Iodide pro~e was cnlibra10d for 
natu~~1 uranium. Reildings wore collocted at Ihe grid poinrs of ooch PAS al a 
height of three teet ond ot the soil surface. Each reading was inlegrated 10r GO 
soconds. and recorded in the field notebook. 

The following tablos show the data from each PRS • 

'/ 
'" 1.1. 
,"" 
t) 

'0. 

j" 4 

.. 
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PRS 15-004 (bIt) 
Firing Site A-B 

Luolum 22Z1 wrlh t.udlum 
4410 2x2 Nal PI'OOO 

Grid point AAB orMC" 3' rondj~ 
(cpm) 

15-2400 4612 
15·2401 3367 3365 4474 
15-2402 5086 
15-2403 3346.3368 4994 
15-2404 4826 
15-2405 3351 3349 5197 
'5-240& 0997 4':98 

15-2407 3371.3372 4660 
15·2405 4962 
15·2409 5232 
15-2410 ~ 5321 
15·2411 09'9 14986 
'5-2412 0913 5342 
'5024' 3 0921 5575 
15-2414 3366 3315 5332 
15-2415 0920 5251 
15·2 .. , & 3497.3376 5180 
15·2417 0916 51~ 

15·2418 3374 3348 5162 
15·2419 0922 5357 
,5,.2420 3370 3345 5205 
,5-2421 5246 
1$.2422 3373 3369 5273 
15-2423 0914 0923 5359 
,5·2424 0918 5530 

O:J(:~oround ru<Jdino G42G q)tn 

PrQbo C.1~br"lod ror Nalur,,1 Ur:lnium 

Surface 
reading (c:pm) 

4499 
4592 
5035 
5141 
4982 
5169 
4771 
4766 
5151 
5290 
5503 
5038 
5305 
5264 
5381 
514,3 
5379 
5424 
5257 
5437 
5319 

5356 
5259 
S383 
5514 

, ... 
. . 
" . . 
. I 

... , .... 
! , 



PRS 15.004 (a,d) 
Firing Sfte C 

ludkJm 2221 wilh LudJum 
.... '0 2X2 Naf Probe 

Grid point A/IJ3 01 Me " 3' 'McMg I Sunace 
(cpm) I reading (cpm) 

15-2250 3391.3389 12129 12715 
15-2251 0992 12428 13110 
15-2252 0989 12267 12150 

'5--2253 3388.3394 13935 26518 
15-2254 0928 13262 13167 
15-2255 0993 10667 11197 

'~2256 3361,3357 '1799 11923 
15--2257 3358.3362 12364 12761 
15-2258 1ZJ.4.4 12308 
15·2259 098' 12564 1292'1 
'5-2260 33&4 3363 ".04g.t 11557 

'5-2261 0925 10889 10742 
15-2262 3356.3390 10235 105!lJ 
15-2263 0926 11189 11168 
15-2264- 33.a6 3396 12213 12347 
15-2265 0924 11818 11931 
15-2266 3392.3393 11372 11915 
15-2267 0988 11531 11403 
15-2268 3387.339S 12394 21074 
15-2269 0927 '1064 11242 
15-2270 098S 11306 1'762 
15-2271 0991 1'921 12436 
15-2272 0990 '1555 11555 
15-2273 099" 11467 11~1 

15--2274 0987 11925 11170 

Background reading 10391 cpm 
Probe calibrated lor Na1uraJ Uranium 

• 

• 

• 



PHS 15-004(1) and PRS 1 ____ ,a) 

Flr~ng Sit. E-F Aggr.a_t. 
LudkJm 2221 with Ludlum • 40(102'12 N:tl PIOOO 

Gnd point MSorMC: ~. ruadlng SuI1ac:o 
(cpm) roadinQ (cpm) 

15-:!lOO 3333 3451 '1799 1192'3 " 
15-2101 3317 123A4 12308 
15-2102 12236 12675 
1502103 13413 132G9 
15-2104 3311 12879 12')18 

1S.~105 13718 1"613 
15·2106 11~ '1283 
15·2107 11686 11836 
15·2108 10s:v. 11040 

15·2109 11806 12012 
15·2110 12082 12602 
15·2111 3489 11~n 11915 
15-21'2 3461 1239<4 2107. 
1502113 :3296 11418 11482 
15·2114 3476.3487 129:!7 1:1039 
1$.2115 3306 1450&7 15220 
1502116 13649 13638 
1502119 3484.3471 12980 12989 • 15·2120 13240 13415 
15·2121 331",3299 12727 12325 

15·2122 3:335.3315 11582 11366 
1 5-2123 352' "863 11848 
15·2124 3301 3319 124&5 12734 
15-2125 3339 13620 14140 
15·2126 3305 '2469 12295 
15·2127 3340 14424 16755 
15.2130 1d054 13539 
15·2131 3334 13164 13678 
15-2132 3400 12792 '3217 
15-2133 3313 12133 12147 
15-2134 3450,3309 12217 12040 
15-2135 3316 12133 ',425 
15-2136 3337 13450 12849 
15-2137 3332 16070 32584 
1502138 14107 14597 
15-2139 3312 17252 18313 
15021040 3479 '2360 12647 
15·2141 3515 15349 2tl562 • '5-2142 3:308 14385 ,41,' 



PRS~_ ~tf) and PAS 1~.) 
Firing SUe E-F Ayoyr-vlte 

I..Ud'iUm 2221 with I..IXlk.Im • .u 1 e 2x2 NaJ Probe 

Grid J)'Jit1 MBorMe. 3' reading Surlace 
(cpm) reading (cpm) 

15-2'''3 3524 135AO 13523 

15-2144 3341 12639 13686 

15-2'''5 3452 14936 15350 
15-21"6 3310 13460 13078 

15-2'''7 33.c3 14776 '4097 
15-2148 17452 16326 
15-2149 3327 20567 19756 
15-2150 21867 21937 
'5-2151 3406 19226 1mA 

15-2152 3458.~7 15888 19262 

'5-2153 3344.3304 17210 2A072 
15-2154 3528 12928 13210 
1502155 3475 12976 13407 
15-2'56 3303.3338 13520 13459 
15-2157 3307 13208 13941 
15-2158 14969 20612 
15-2159 15761 14833 
15-2160 108959 188AS4 • 15-2'61 92271 139199 
15-2162 18814 17012 

15-2163 15076 15OGO 
15--2164 3A65 12562 12651 
15-2165 3511,3514 11812 11574 
15-2166 3342 12961 141GO 
,5-2167 3300 3297 13315 13596 
15-2168 12923 13553 
15-2169 14558 14850 
15--2170 3323 18734 19756 
15-211' 23935 21053 
15-02172 3477 17"" 160018 
15-2173 3324 15556 15895 
15-2174 '''017 1,4894 
15-2175 3453.3512 12521 12694 
15-2176 3510 10729 11476 
15·2177 3318 13582 16348 
15-2178 3336 ,S072 15178 
15-2179 3472 12815 14761 
15-2180 3520 13718 15127 
15-2182 3470 16477 17539 • 



PAS 15-004(1) and PAS 15-008(8) 

• Firing Sito E-F Aggregate 
Ludlum 2221 with Ludlum 

4410 2x2 Nal Probe 

Grid point MBOtAAC" 3' roading Surfaco 
(~) reading (epm) 

15·2183 14440 14818 

15-2'84 14382 13899 

1S·2'85 3482 12884 13208 

'502186 3454 "381 , 1219 
, $·2187 3457 10572 10829 
1 502189 ~22 13.t17 141'" 
15·2190 13160 '4248 
1502191 3527 16153 18259 
15·2194 34601 1"336 14117 
15·2:!O0 30160.3462 '2'986 13138 
15·2201 12159 12677 
1$·221)2 3517.30163 10842 11125 
15·~3 10773 18~72 

15-2'206 3295 13387 13383 

15·2210 3486 12877 15489 
15-2211 12690 13317 
1$·2212 3.&69 12032 12014 

15o~13 3468 11012 11304 • 'S·~'4 35'3 107.)1 10761 
1S·22'22 "911 ,,~ 

15·m4 1 ~267 "397 
15·2225 1129A 11m 
!5·W6 30\78 1d832 16805 

\5·2227 3518 228M 23362 
tS·2Z28 3:)20 "'48' 571199 
t 5.:r.!29 3:)2G 1G~9 17040 
1S·2Z)0 0..102 '9708 "562 
15·m1 ~28 ""'478 C29<t9 
15·22'34 347., 30545 "'814 
15om5 3329 :'11329 53419 

15·2ZJ6 !loU)3 16140 17200 
15·2:39 3516 1(,081 1",687 

15·220\0 3?96 13711 12169 
1 5-22." 3330 ,·\104 13078 
15·220\2 34~ ~4904 39707 
15·:!2·13 3331 19680 21388 

352:3. OJ2S. 
~~~44 0335.0334 ~:! --'-------24894_ --,---

• 



PRS 15-004(1) and PRS 1s.ooB(a) 
Firing SIte E-F Aggregate 

Ludlum 2221 witn I..udlum 
4410 2x2 Nal Probe 

Grid point MSOC'AAC' 3" readi')g Surlaet! 

3526.0344. 
15-2245 0342 

3445,0339. 
'5-2246 0340 

3420.0346, 
15-2247 0345 

15-2248 3447.0343 
15-2249 34A9.0341 
15-2277 3321 
15-2278 3294 
15-2279 3525 
15-2280 3507 

Background r.ading 10532 q:m 
Ptcbo calibrated to Natural Uranium 

(cpm) reading (cpm) 

28556 22160 

60788 &6261 

9052'9 1'7203 
429a9 48155 
38609 39G94 
12373 12'933 
~1445 10703 
14297 14421 
ge58G 102716 

• 

• 

• 
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• 
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PRS 15-008(b) 

DI.pou) Are. It R-44 
loudlurn 2221 wKh loudlum 

4410 2X2 Nal Probe 

Grid point AABI 3' roading 
(cpm) 

15-2500 3503.3504 21458 
15·2501 3398 3530 20795 
15-2502 3355 3401 26948 
15-2503 3353 3352 20133 
15-25C4 3400 22478 
'5-2505 35~ 22620 
15-02506 3531 22662 
'5·2507 3399 24128 
15-2508 3402 18795 

15·2509 3397 18470 

9a<:kground reading '9815 epm 
Probe calibraled lor NaMal Uranium 

Sul1aee 
reading (cpm) 

24'43 
26483 
32254 
22622 
27880 
28962 
31'77 
31818 

'9432 
22320 

. 
", 

\ j 

., 
: I 

',J 
t· t," . 

, . 
:l 



PRS 15-007 (b) 

MOAZ 
L..udtum 2221 w~h Ludlum 

44102x2 Nat Pn:>be 

Grid point AASti :r reading 
(cpm) 

15-2300 3427 12333 
15--2301 3438 3422 12201 
,5-02302 3431 3443 11824 
,&-2303 3432 3424 10219 
1$02304 3436 342' "630 
15--2305 3428 14821 
15-2306 3431 10815 
1$02307 3433 3442 17710 
1$02308 3430 18036 
1$02309 3426 1149!: 
15-2310 3429 16004 
1&-231' 343S 3444 11113 

'5-2312 3439 11769 
1&-2313 3440 10853 

Background reading 9818 epm 
Probe calitraled for Nalural Uranium 

$JJrlace 
reading (cpm) 

11769 
15118 

"172 
'0287 
"931 
13407 
1216, 
23685 
25111 
11727 
17489 
12167 

1223' 

""0 

• 

• 

• 



I 
I 

.' 

:~ 
, I 
\.... .... 

PRS 15-01 2(b) 

Operntionnl Releaso at R .. 163 

~u~:un' :::' .,.,:!!, !"~dJum 
.!..!.~ :.:, ~ ... ll Pr~.!:)., 

1-----
~< 

h~\~'Olr+~ i S\,lr~.IC" . 
c~~~,; ! r, ... ICln~ !cpt'n, 

~ ..... -.1. ... ... '11111 ... , .... 
•• ,. 't,' .... ..:. 

'0- .. -.II ... . 

• ~-•. "\ c; """l" .......... ".t ... . '" " ."," , ... 
t ",. c,-\ . .... ' ...... 
~ j~·,·:t 

~ ~~ 5::-
~.: . :": 
~ ::3::.'1 . :-.: :.~: 

... " ::".,. :.t, ~#~t~I"~: "':' ••• '~' ... '~'< oJ '.1" .~ ••• 

~:~:J 

! S~C;~ 

~e,:,.;:s 

~~t!e::t 

~ ~'~:f~ .. : .. ~~ 



• 

1iiiii~'1_...Lr.aiAa_ A¥ W'W' H 


	Rl8k Auotrmont MUthOdUlOgy
	Developrnrnt OS Car.clurlonr rnd Aecornmrndrtlonr
	Rotrconeor lor Chapter
	Screening hessment Resub lor Firing She C (15404[ad])
	Conclusions and Recommendations

	Further Investigations
	E-F Agaregrtr 15.004[r). 15.008[rJ and f5-OW[e Gli5-OO4)
	and Rmmmendations
	Screaning Asses.smm Resub for Materid Disposal kea 2 (15907p))
	4reo atR-44
	PR8 l&olZ(b): OgOf8tlOnrl R@lOrt&
	Prevbus Ir?vmlga(kns
	F&# Invsstipalion A
	kiitons ai PSS 15.008(b
	SIImplO bC3tKln at PRS rS*oos(j) 11 *l
	Docision Logic tor Humn HoaRn Scrooni ng
	Lowtront 01 Sampros avo Background
	Locations of Samplos Awvo BaCkQfOund
	lowtions of Samplas Mvo Background
	Lowlions of S;mploS Abovo 8;ickground
	Unnlurn Comntntions In Surtaco Soil (ppm) E-F Firlnq Sttc
	(PRS 15*00;?b]) Conlalns Oobris lrom PWERMEX
	o! Samplos Abovo 8tlckground


	Summayol Qualily Control tswcs for PRS 15*009(o)
	Muhiplo Ch0fnIC.d Evaluation Firing Sit0 C
	Comparisonsc! ESLs wilh Om !ram Firing Sho C
	Seplic System PRS 15.OC9(e
	01 SALS sfla Dart from MDAZ
	Comparisonsoj ESU wllr Dam from R-44 Disposal koa
	R.183 Operational Reieasu
	Comparisons of ESAts wm Dala !mom R-183 Operational Roloaso
	MCOU
	15-2
	AM3327
	MB3472
	(Intima)
	MC0326192-204
	MC03280-5
	MC034
	MC0341

	"A0-10
	Uranium23515-223415-95
	A AB 3 3 2a11-05
	Urar1Um10-10
	15-2239 AAB351619180-12
	15-2242 AA034730-12
	15-2243 kA033312440-12
	Me342411719-24
	16f
	A A
	12-*18
	M83400
	M835310-6
	MCM45718-24
	Ah85353100-6
	Am353 f
	Am335312500-6
	MB33546650-6
	AN334607510-6
	MB3S3
	MC699518-24
	AM3503
	M83354

	AM353
	MCOM

	AM3503

	List ot't\ppctidiccs
	1.0 f'rajcct Introduction
	1.1 Projryr Dcwiptiou
	1.2 Scopc ol'tC'ork

	2.0 Gvoph??;ical Suwcy Rcsults
	2 t EM Suncy


	Fipwr a GEM-2 suncy l 7YO kh quadnturc rcsponsc
	Fittux 7 Sonhesouth GPK profdc nloiip 130E
	Figurc S East-u.cst GPR profile along YOS
	Figurc Q ttircrprctcd bound? oTInndfi11 and othcr fcaturcs
	A Geophysical Suncy hlrunirmts 3tkd koccdurcs A*
	U t\rfditiond GI'K 13otilcs from Til 15 h.iDA4




