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EXECUTIVE SUMMARY 

The former Operable Unit (OU) 108S, located in tne nertnwestem quadrant ot the Los Alamos National 
I.aDoratory in !.OS Alamos New Mexico. consists of one active technical area. T ~1S. 

iA·1S. also known as R-Slte. occupies a roughly rectangular area atJou: 1.3 m wide by 1.5 mi long. 
Established in 1944. the site has been used fOr explosives development and testing. ine!uding tests. 
involving radioactive materialS. Currently. TA·1S is used foron-going exploSIon research. 

Chemicals of potential concem (COPO) at TA·1S include spent high explosives (HE) and their known 
residual products. as well as other chemicalS assoclatecl'with firing s.ite activities. Radionudlde COPCs 
Include uranium and Its daughter products. 

The overall objectives of this Phase I Investigation were: 

• it any releases occurred at tne PRSs. and, H so, the nature and extent of any contamh,a1ion; 
• the riskS posed by any contamination to wor1<ers and the public; and 
• the need for corrective action. 

Fjeld activities at the former OU 1086 Degan In June 1995, and were completed in Mard'l 1996. The data 
received from the anaIyticallabOrafOry underwent a quality assurance/quality comrol assessment. whiCh 
Indicated that nearty , O~k of the data were acceptable and defensible. 

Two PASs - PRS 15-0'1 (a) and PAS 1S.o14(k) - were not sampled during this Investigation because 
upon investigation the PRSs were found to be concrete and contained no samptlng media. However. 
bOth sites drain Imo PRS.1s..o11 (c). which was sampled. FourPRSs and one AOC- PRS·1s.oo1. PRS 
'S'()09(1}. PRS 1S.o04(h). PRS 15-009(a). and C.1.s.D07- am stiJI aetNe and their investigation wID be 
deterred until decommissioning. One AOC - C.1 5-001 -Is recommended tor a continuation 01 Phase I 
sampJlng to determine whether uranium present In the soli Is natural or depleted. A geophy-"..ical sUI'\Iey is 
currently being conducted at PRS 1 S.007{a) in orderto detennine appropriate furtner action. In addition. 
three PRSs - PRS 15-004(;). PRS 1 S-OOB(c) and PRS1 s.o06(c) -will be addressed In separate Interim 
action (IA) or expedited cleanup (EO) reports. One PAS and one AOC - PRS 15.()10(a) and AOC C.1 s.-
010 - are proposed for Phase I investigations: proposed sal"l'lpling plans 10r each of these sites am 
included In Chapter 5 of this report Finally. twenty-six PRSs are recommended for no rurther action (NFA) 
using the Critena presented in the ProjeCt Consistency Team Policy Number 01S. "No Further Action 
Crneria" (PCT 1210). Ot these twenty-six sites, five PRSs - PAS 1s.o10{c) •. PAS 'S.o14{e). PAS '5-
014(1). and PRS 'S.o12(a) -were previously propc~ed forNFA and are recommended for NFA again in 
this report. 

Table ES-1 I=IresentS all the FSRSs. considered here and tt'Ie propoSed action for eaCh. 
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TABLE 'E$.1 
SUMMARY OF PROPOSED' ACTIONS 

.' 

PRS HSWA NFA Furth.r Action Rationale Section 
," '. , Criteria" 

Storaae Ar •• 
1S-4)OT .. .. I O.flll'!'8d Acth,. sit. 5.2 

Pit 

1S-002 " X 5 I NFAfo,.. Site has been characterized and 5.12 
Human health no COPCs are present 
Inactive FIrinG' Site. 

1S..o04(0) I . I ... IA Surface contaminants 5.1 
1S..o04Ch) . I .. Oeferttld . I WI1hln active site radius of 5.6 

PHERMEX 

'S~OO6(c) X 
I - eeln 1997 Contaminants present above 5.35 

PRGs 

15..oQ6(ct) I X- S NFAfor Site has been ch8.J'3Cl.rlzed and 5.36 
Human hllMlfh no COPes are prelem 

Container Storaae Ar •• 

15..o05(b) .. 5 ' NFAfot Site has betn chataeteriZed and 5.30 
Human neaJlh and oc:oloQv no COPCs are o .... nt 

"IS.OOS(e) ... 5 NFAfor Sit. has been characterized and I 5.31 
Human health and ecoloav no COPCs are present 

landfill 
15·007(a) X .. To be dtt.nnined Geophysical survey cutrently 5.13 

unwwav 
... Surface Dlspo.a.a 
'., 

'S..o08(c) X I .. IA Surfac. contaminants I S.3, 
: "0 •• 15..o08(1} . 5 . NFA for Site has blKln characterized and 5.37 

Human hoalth and fleClcav I"ICI COPCs a,. oresont 
. '. Active Septic Systema . , 

15..o0l,a) X . Oef8~ Activo sit. I 5.'6 
I 1S-00l(f} X I 5 NFA1or' Sit. has been characterized and 15•28 

Human hoabh and tIICO~ no COPOs are Pf8sent 

15..001(11 I X I - I Ooforred Active site I S.4 
1S-00a(k} X 5 I NFAfor Sit. has been characterized and I 5.29 

Hum.,.. health and' ecology I"ICI COPCS are preSM!t 
In.ctive S4tDtlc SV8tem. 

1S-010(.) I X I - , Phase II Extent of contamination not 15.32 
dotlned 

1S·010(b) X 5 NFAfor Site has been chatacteriZed and 15".33 
Human health and «:alogy no COPOs are present 

1S-010(C) X 2 I NFAfor Site has never.n used for RCRA I S.S 
Human health and ecolo9v wast. manaoement . , 

• SumD 

1S .. 01,(a) X 1 NFAfor Sit. cannot b. located or does not's. 17 
Human health and ecolotri .:dst . 

'S..o1'1 (b) X , 5 NFAfor . Sit. hu been characterized ana I 5.1S 
Human health and ecolcav no COPCs are ..,nts.nt 



, i ,S.O,,(C) I 
I 
t 
I I ,5.012(a) I 
I 
I 1S-014(a) I 

1S-014(b) I 
'S-014(0) I 

j15-0'l4(0) I 
j1S.014(Sl) I 

15 .. 014(1't) I 
, 
1 1s..o14(i) I 

1S.o14(J) I 
'S.a14(k) I 

1'5-0'4(') r 

0·15·001 I . I C·15-005 1 
0·15·006 I 

i C.'I5.007 I 
e·, 5·010 I 
0·15-011 I 

ou 1086 RFl Repon 
O9604O.RFI 
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TABLE es., ~ .. ..... 
SUMMARY OF PROPOSED ACTIONS -. ..:.. 

(continued) ---
NFAfor I Sit. has been d'Iar.IIa~ed .m: 15..19- -: 

;' 

Human h.ealth I no COPes 31* j?!!SMlt I 
0-2:!ratlonal R.I •••• 

NFA I Sit. cannot be IoCatad er deft not 1s.:!S 
, exist 

Outfall. 

I NFA 10r I Site has bHn ~ed and 
Human n..aI1h and ecoI:ooY no COPe!:.11'ft ~ 

15.26 
I NFAfor I Site c::annct be ioe::atedordcesnct 

Io;um.al't /'!4)al'!'tI and ec:o~ nrst 
15.27 

I NFA10r 
Muman heaIttt and 

i !:t:s tw.'erbMn US«! b" RCRA I 5.9 

I NFA 101' I Stta /'las nev.rbHn &:sad for RCRA I s. 1 C 
foIuman I'19aIttI and eco.!2S:! wast. ~ ! 

I NFAfor 
foIuman I'!uIth and 

I SIt. !'las ~ ~.and 
no COPes.aro 

15.22 
I NFA tor I Sit. has bMn c:hatxt.n::ed :a:nCl Is.:3oL 

Human hea.ith and (IJQ)\oqf 1 no COPes an. Pt!S!I'!t , I . NFAfor I Sit. has !:INn ~8d at'ICI IS.20 
Hl,lman he3tth and no COPes ar. ..u:nt I 

I NFAfor 
Hl.,ll'l'lan hearth and 

I Sita has been d't~ anc/. 
no COPes artl •• 

I S.2'I 

I NFAfor 
HumanM~and 

I Si:~ c:annot be Ioca:ad cr =-s not 
axlSt 

15.23 
I Sita/'las ~ bMn us.td for RCRA I s. 11 

waste mal amant 
Areas of ConcMn 

Phase I, co". .. !lsctopicl.ltanium ~ 
1

55 
n.c»ss.arv 

"''FA 1 sr.. has been chafac:::f:l'i:tICl and 1 5•14-
no COr:>es.ara ~ , 

I NFA10r I SIt. has bftn ~8d and 1 5•15 
Human ,.,.atm MId ec:o no COPes are i 

I Defarred until 1997 ohlt. I 5.24-

I 
Phase II IS.2S 

I S.7 

III 
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'.0 INTROCUCTION 

1.1 Gener:sJ Site H1story 

Technical Area (TA) 15. part ot Field Unit (FU) 2. ~ formerty designated as Operable Un1t (OU) , 086 at 
Los Alamos National Laboratory (tne Laboratory) in LcsAUlmos. New Mexico (NM) (FIgUre '.1-1). TA-,S is 
located in the northweS1em quadrant of the I..aboratory and soutn of the Lcs AlamOs townsite. The TA 
occupies a roughly r~.angular area. about 1.3 miwide by 1.5 mi long (FlQ'Ure 1.1-2). 

The northern boundary is tormed by the stream Cl'IannelS in Pajarito and Three-Mile canyons along T As-
46. 66, and 67. The area is bounded on the west by TA-14 and the stream Channel of Canon de Valle 
along TA-16 and TA-31. TAoo49. located on the soutnem margin of Water Canyon. forms the southern 
boundary, and TA·36 forms the eastern boundary. 

The relatively flat surface Of Three·Mile Mesa on Pajama Mesa encompasses most of TA.1S, but steep. 
walled Water Canyon traverses. the southern site boundary and Potrillo Canyon intersects the main portion 
of Three-Mile Mesa, divicling the Mesa Intc :wo firing srte area!O on PHERMEX Mesa and Mesrta del Potnllo. 

TA·1S. aJso known as RoSite, has been used fOr explosives development and testing slnce 1944. 
including tests Involving radioaC:ive materials. TA-1SIs an ac:tl\le technical area Of the LabOratory used tor 
o:'l-golng explosion research. 

Chemicals Of potential concem (COPCs) at TA·1S Include spent high explosives (HE) and their known 
resiclual products. Radlonuclides possibly present inc.lude uranium, and analyses were conducted for this 
analyte and its daughter product.s, depending on the site history. A number ot other chemicals associated 
wrth firing sites and their activities were included in the COPCs at each s.ite. Inorga.niC constituents. 
possibly present included barium. beryllium. cadmium, chromium, cyanide. lead. and sliver. Additional 
organic COPCs could have resutted from product leaks or splll!i: analyses were conducted for both volatile 
(VOC) and semivotatile (SVOC) organic compoundS, depending on site histories. 

, .2 RFI Overview 

The overall objectives of the Phase I field investigations at TA·'S, as outlined in the RCRA Facility 
Investigation (RFI) WOrk Plan (LAN!.. 1993, '087), were to determine: 

• if any releases occurred at the PRSs, and, it so, the nature and extent Of any contamination; 
• the risks posed by any contamination to workers and the public; and 
• the need for correctivQ actiOn, 

These investigations alSO satisfy the site-specific regulatory requiroments contained in the L.aboratory·s 
RCRA operating pennlt, specifically in MOdule VIII, which contains the HS"NA corrective action 
requirements (l.AN1.. 1995,1275), The Laboratory sites that are reponed on herein Indude Solid Waste 
Management Units (SWMUs) and areas of concern (AOCs). AOCs ~ sites that contain potentially 
hazardous substances. such as radionuelides, not regulated under RCRA. Collectively SWMUS and 
AOCs are cnlled potential release sites (PRSs). 

The RFI WOrk Plan, which govemed the investigations, was submitted to the U. S. Environmental 
Protection Agency (EPA) in July 1993 {LAN!.. '993, , 087), was amended to correct deficiencies noted by 
the EPA. and then re--submltted to the EPA on August 24. 1994 arid November 29, 1994. Final approval 
was gjven on January 9, 1995. 
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Imroduction 

The conceQtUal model developed fer the RFI Worn Plan identified sources of contaminants. release 
mechanisms.. and e:q:lOsure routes. 'The elements. tor this mode' ar& presented in Table 4-1 of the RA 
WOf1(Pfan (L.AN1..1993. 1087). This.in!Crmation was. used to develop aconceprual model foreach PRS 
ana to make- decisicns regarding the sampling and analyses requi~ to adequately charaaeri:e a site. 
The majcnty of sites. discussed in tnis report had dispersion. runoff. and either infiltration or radiological 
c:Jec:ay as potential release meChanisms: direct conrac:t. inhalation, and ingestion were noted as potential 
exposut'& routes. 

Two PP.$s-PRS 1$011(3) and FRS 15-014(k' -were net sampled duttng this inves+Jgation because 
upon investigation tne PRSs were found te· be open concrete drain lines and contained no sampling 
media. These PASs connect to PRS 1s.c,,{C). however .. wnicn was sampled. These sites are among 
tJ'1cS& reccmmended ferne further ac:ion: (NFA). 

FQurPRSsandoneAOC-PRS1S001. PRS1s.o09(i). PRS 1>OO4{h). PRS·'S-009(a). and C·1S-007 
-ant SUD ac::ive. Action on tt1ese sites will be deferred umU deccmmissioning. 

ACe c.tS001 is recommencIed forfUl1ner Phase I saf'nl:)ling. Two S3f'n1:)fes win be coHected and analyzed 
fOr isotopic UI'3I'1ium 10 detennine whether 1ne uranium detected at the site thtCugh Phase I ~Iing is 
der;letec1 or natural 

In addition.. the following U'lree PASs. wi not be addressed in this ~rt but in interim adion (/A) or 
expedited deanup (ECj plans.. 

.. PRS 1SOO4(g). ForrnerFiring Site 

.. PRS 1S008(c). Surtace Oisposal 

... PAS 1S006(c) PndudeS 1s.o08(b). as described in U'le November 1994 report (LAN!.. ER·g.,. 
J3S1)]. Former Firi.'lg Site 

'The folJowing PRSand AOC d be f,')ropoSed lor Phase I investigations. and the related sampling plans 
are Induded in U'Iis report: 

• PRS1s.o10(a) 
.. AOCc.15-010 

A secor.d geof,')hysic:aJ survey is being conducted for PRS·15-Q07(a). The resul:S of this survey wiu assist 
in determining tne apprcf,')t1ate adon for12'lis.PRS. 

Twemy-six sites disa:ssed in this report induding PAS 15-011 (a) antS 15-014{k), have been f,')roposed 
1crno funtJeradion (NFA). A site can be ptCposed forNFA it it meets one of the five cmeria presented in 
Environmental Restoration (ER) Project Consiszency Team Policy Number 01 S. "'No Further Action 
Cntena."(PCT1SS6.1210). Figure 1.2 .. " present:s.eacn PRS and the criterion under which it is proposed 
ferNFA. 

FIVe-sltes-PRS 15-01 o (c) .. PAS 1s.o14{d). PRS 15-014{e). PRS 1s.o14(1). and PRS 1S-012(a) - were 
previously recommended forNFA in the WOlk Plan andlortne (NOD) responses. No response has been 
received to date: there1ore. tney are again recommended for NFA in this report. 
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Figure 1.2·, 
PRSs Slated tor NFA and CrIterion 

The ,ite canl"lOt t:;. located or has beftn10und not to exist. is a duplicate PAS. or is 1000led within. 
and thet.fora, inv.stigated as. pan of another i'RS. 

PRS 1 s.o'l 1 (a) PFlS 1s.o14(b} PRS ,s.o'4(k) 

",. lIit. has never bMn used for the management (that is, genMation. treatm.nt. storage, or 
disposal) 01 f:lCRA solid or hazardQus Wi\ltH andIor constctuents. or other CERCI.A haurdous 
substanceS. 

. PRS, s·cn O(c) 
PRS 's.o14(1) 

PFiS 15-012(&) 

No release to the .nvironment has occurred. 

PRS 15-014(e) 

Thar. was a ralaase, but the silo W3S cl'ulI'aceri:ed atldlor n;;mecllated under anotrlar authority 
which adQlCjuatety addresses correctlv. action, atld documentatio!'l. sud'! as dcsum letter. is 
available. 

The PF=IS has been characterized or remediated in accordance with current agplic:<1ble state or 
fed.,.,., r~l.ILation'. and tne available data ind~. tnat contaminants of concern aNt .rth., not 
present or are praslnt in concentrations that would pose an accaptable leVI' of risk under fu':1Jre 
land Uta. 

C.15-00S 
PRS ,5000S(b) 
PRS15-009(f) 
PRS , 5-01' (c) 
PFtS 1.5-014(0 

C.15-006 
PRS , s.o05(C) 
PRS , 5-009(k) 
PRS '50014(a) 
PR$·1 s.o'4m 

C.1S-C'1 
PRS , 5.QOS(d) 
PRS , s.o, O(b) 

PRS'S-C'4(Q) 

PAS15-0C2 
PAS 1 5-OC8{g} 
PRS,S-O"(b) 
p~,s.o'4(h) 

1.3 Field Activities 

Field ac.iVities for this. Phase I field investigation. as outlined in the RFI WCt'k Ptan. co~ed 01 field 
surveys. and screening and sa~Ung. Field activities commenced in June 1995 and were cotn;)lete<1 by 
March '996. 

RadiolOgical surveys were usee for PRSs wnere radionuc/ides were suspected to be present in ot'Cer to 
establish areas Of potential contamination for biased satrIJ:)Iing. Und SU1'V8y$ wet'& performed at ai moe­
sites to set gnd points and sample locations using estabUsned survey mo1'IJ.rne1'1tS anc1 COOrdinates 
j:)Ublished in the LANL Survey Monument Network P-Aa.rLIaJ (L,.A.r.'L 't994). A SoIdda Set ms Total Stanon 
with SCR Cata Colleaorwas used to conduc: ttle surveys.. 

Fteld saeening was performed at each sample location ana Of" me coQeaed ~ materia.! to deterrn4M 
potential ha::ardS and to protect the heaJtl'l and safety of on-site wcn<et'S. Portable radiation detection 
instruments. inetuded a Ludlum Model 2221 scalerlratemeter wrtn a 44-10 2x2 SdntiIator and an Eber1me 
ESp·, survey meter with an HP260 detector. A photoionl:a%ior. detector ('PfD) wz t.tS.ed to measure 
organic: vapors. 

.--/ 
.. -. . . 
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Chapter 1 Introduction 

A high explosives (HE) spot test kit was used to screen every sample lOcation priOr to the start at any 
intnJSlve- adlvitles. The kit designed by ttle I..abaratory High explosives - ScIence and Technology 
GrouP .. , tests. lor common HE suc." as Composition B. cycJonlte (A OX), octahydro-1.3,5,7·tetranitro-
1.3,S.7-tetra%Odne (HMX), nitroglycerine, nitrocellulOse. trinitrotoluene (TNT), and tetryl (methyl·2,4.S. 
trlnitrOphyenylnitramine) (TEiRYL). These HE anaJytes can be detected to a concentration Of 100 ppm. 
Perataet)/thritol tetranitrate (PETN) can be detected to 500 ppm: triaminotrinitrobenzene (TATS) can be 
deteded .. but its lower limit has. not yet been established. The test was not used to attempt to quantify the 
content Of HE in any particular sample: lIS purpose was to indicate the presence 01 HE that could create 
special packaging and Shipping requirements. 

X-ray1fuorescence (XRF) was used to screen aI soil samples lor lead and uramum content. These data, 
along with the radiological datl. were then used, to detennlne which samples. b&:ed upon the highest 
results, would be sent' to the fixed analytical laboratory for analysis. (See Al:lpendlx 0, Correlation 
Between the Field XAF. WBS, 3nd Laboratory Results.) Whenever berytlium was a suspected· COPC. 
Laser Jnc:luced Breakdown Spectroscopy (lJ8S) was used to screen for beryllium content. Soil samples at 
PRS 15-QCl6(c). PAS 1S.CJ06(d). and PAS1S..oCl8(g) were screened using UBS. 

Sampl& matrIce$ coJlec:ted were principally soil. both sur1ace and subsur1ace: three water/sludge samples 
were colected from septic tanks. All' applicable L.cs Alamos National I.aboratoty Environmental . 
Restoration (ER) Standard Operating' Prgcedures (lANl.-ER-SOP) were followed. unless otherwise 
noted in Chapter 5. 
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2.0 ENVIRONMENTAL SETTING 

The environmental, geologic. and hydrologie setting ot the I..aboratory are described 11'1 Sections 2,4. ana 
2.S of the InstallatCn WorK F>lan (lWP') for EnvironmelY.a1 Restol'2tion (LANL 1995. 116'). A detailed 
discussion ot the environmental setting for TA-15. induding dimate. geology. ttydtOlogy. and a 
conceptual hydrogeologie model torthe area. is presented in the RFI Work !=>tan fOr OU tOS6 (LA.".IL 1993. 
1 087). A summary is presented in the follOwing sec:ions. 

Climate 

Los Alamos County. induding the I,..aboratory. has a semland. temperatlt mountain climate. $ummel'S are 
generally sunny. with moderate, warm days and cool nights. The high attitude.ligt'ltwinc!s. dear skies., and 
dry atmosphere allOw summertemperatures to range from 4,SO F to 951>F. During the winter. temperatures 
typically range 1rom ,S· to 500F. Average annual precipitation is '6 in.. but tI"Iere is a Ia1ge east·to-west 
gradient in precipitatiOn ac:ross the area. July and August stOrms account tor 40'% Of trle I=lredpitation. 
Streamflow in the canyons result from summer storms. and spring snowmelt (Environmental Protection 
Group. '994. ,,79j. 

2.2 GeOlogy 

2.2.' Geologic Setting 

TA-'S occu!,)ies a roughly rectangular area atlOut'.3 rri wide by 1.5 m long. The to~hy is rugged. 
charaaen:ed l:!y relc:tively narrow mesa tops separated by elongated canyons: tne predominant axis Of 
bOth mesas and canyons is west·norttrwest to east-southeast. The maximJm elevation of T A· 15 is 732S tt 
on the mesa west of building TA· 15-40. and tl'le minimJm elevation is 6719 1t in Water Canyon. Mesa tops 
are generally flat and gently slope to the east-southeast. Canyon walls are steep to nearty vertical, ending 
in large plies of talus at the canyon wall/canyon bottom junction. Canyon bOttoms are generally narrow. 
with ste91=l stream channel gradients. 

Both the mesa tops and the canyon bOttoms 01 TA-'S are srtuated Within the Bandelier Tuff. a thick 
sequence of volcanic ash 1iows and ash falls on the F>ajarito Plateau. In the 3.l:)sence of additional 
SiI\lCtures. such as faultS and fraCtures. the holizOntal uniformity in reek type implies relative uniformity in 
surtac:e hydrologic and geolOgiC properties throughout the area. The generali.:ed stratigral=lhy ot OU 
1066 is shown in Figure 2.2..1·'. 

A detailed discussion 01 tt'le geology of the entire Los Alamos area can be found in Section 2.5.' Of the 
IWP (LANL. 1995, "64). 

2.2.2 SOliS 

TA-'S contains at least 8 di'Herem kindS of soils. mainly SUr13C8 depositS ot colluvium and alluvium. each of 
which is described and tTlaPPed by Nyhan (Nyhan et al. '978, 0'6'). Coverage is highly variable over TA· 
15: the progression from nortn to soum is as 1ollows: 

The extreme northem portion of TA·'S starts at the bOttom of PajaritO Canyon and consists primarily 01 
rock outcrops. The surface of Pajartto Mesa is covered with FrijOles very fine sandy loam. The southern 
part Of this mesa shows exposures 01 Hac:kroy rock outcrop complex . . 
Three-Mile Canyon has steep rocky walls with some gravely sandy loam (TOtavl) in the bottom at the 
canyon. The eastern tip of Three.Mile Mesa exposes Had<roy rock outerop col'T1fJtex. 9rading we!:t'Nard 

.. 
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imo CarjO loam and Po"na sandy loam. Still fuMer to the west lie Seaby loam and the continuation of 
Carjo loam. which is gen&rally central to the Mesa throughout Its length. 

The eastern portion 01 M~ita del Potrillo. whiCh loins Three.Mile Mesa. is covered with Haekroy rock 
outcrop complex crt the extreme eastern edge. grading into Carjo lOam. This persists to the westem edge 
Of TA-'S. where it is joined on the eastem margin Of canon de Valle by Pogna lOam. The nol""..heastem nm 
01 Mesita del PotrillO is covered with Hackroy sandy \oam. 

The sequence 01 soils on the land bridge connecting Mer.Jta del Potrillo witt'! PHERMEX Mesa has the 
follOWing progressiOn from west to east pogna loam. a pod of Frijoles lOam. Seaby lOam. a.-w:: cary, lOam. 
with typic eutrobOratfs at the head of Potrillo canyon. Grading west to east into PotrillO canyon is Tocal 
lOam and. in the bOttOm of the canyon. Totavi sandy loam. 

The cer:terot PHERMEX Mesa is covered WIth Nyjack loam. This grades to the noM to Seat)y loam and 
Had<roy loam on the northeast rrn Of Potrillo canyon. Seaby loam grades 10 the west anc1 east ot 
PHERMEX site. with a smaI pod of Nyjad< lOam lOCated on the extreme ea~em edge Of TA-1S on thts 
me--...a The northern rim Of Water Canyon ShOws pogna lOam on the west and Hackroy loam on the eas:. A 
pod 01 Seaby loam is lOCated in the bottom 01 Water Canyon at ttIe eastern edge of TA-15. 

2.2.3 Sedimentation and Erosion 

Sediment depositlon and erosion by surface water occurs at TA-1S in response to snowmelt 3nd S:Om'l­
water runoff events. Periods Of runoff can prodtJce erosion. sediment transpor:. and deposition. At the 
finn; sites. where me natural soil surtace nas been distu1'1)e(! througn use. erostm is generally 
accelera:ed (Graf 19;5. '3-009: Nyhan 8. Lane 1986. 0159). ACtiVe erosiOnal processes on tne Pajantc 
Plateau are-addressed in Section 2.5.1.0 of the I'NP (lANL '995.1164). 

Sediment accumulations in excess of a tt from a single event nave been measured;!'I the acti'\Ie d'lannel in 
Potrillo Canyon east Of TA-,5. There is preferential ac:currulation of tne smaller particulates in the s:ream 
bank depostts. point bar$. arod aDI.Ma1 tans. Therefore. tnese geomorphologic depoSItS may accumulate 
uranium and other DO$Si:)ie contaminant metals. SUd'I as mercury. lead. and poss.tlty be1ymum. Uran;um. a 
heavy metal used in cynamic weapons testing at TA-1S. was fOund 'to acr:::un'UIate in p.artiaJlar 
geomorphOlogic depOSits in Potrirlo canyon (Becker a.~ ~ 1993. in preparation). 

2.3 Hydrology 

2.3. , Su rtace Water 

Four separate watersheds. each WIth an estaOlistIed stream-ehannel drainage network. are p:esent witnin 
iA·'S (F".gure 2.3.'.'). These watersheds are Thfee.MiJe Canyon. Potrillo Canyon. Wa!e'r Canyon. and 
Cal"lOn de Valle. For loCations and boundariesofttlesewatersneds. see ~pendixAoftrle RA WOtk Plan 
for OU 1 08S (LA~L , 993, , 087). An surface water transpOrt of contaminants at TA·15 utrnateiy wi! flow 
into one of these tour canyons. A 1itth waters.t'led. Pajanto canyon. receives runo1t 1rctn a small, 
undeveloped area within TA~'5. Secause this watershed IS not expected to receive ant <:orttamtnants 
from TA-15. it is excluded from turtherdiscltsslon. 
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Stream flow in Three-Mile and Potrillo canyons. is e,:)heme ral. occurring in ra~nse to ralnt.all and 
snowmelt events.. Flow in Cat')On de Valle In the vicinity of TA·15 may occur at 'times. frOm permitted 
wastewater discharge and from snowmelt and storrn-water runOff. Water canyon receives now 1TOm 
springs. upstream from West Jeme: Road. fram permitted wastewater dlscnarge at TAs-11. 15, and 16, 
and from snowmelt and storm-water runoff. In years of heavy snow pack, :II these- channels may transport 
cominuous flow during the spring; Imermittern flow in response to heavy rain'tall oc:c::urs during trle spring. 
summer. and fall. 

2.3 • .2 Groundwater 

The depth to the main aquifer varies. from 875 to "00 tt below ground surface intne vidnity Of TA·1S 
(Purtymun and S~oker 1968, 0205). The water in the main aquifer generally moves eastWard across the 
plateau toward the Rio Gmncle. with some diSCharge Imo ttIe Rio Grande through seeps and springs 
(Purtymun 1984.0'96). 

2.4Blologlca! Survey 

Biological rosource field survays have been condueted at TA·,5 In compliance with 'the Federal 
Endangered Species. Act of '973; the New Mexic:o 'h11d1ife Conservation Act (NM Game and F'1Sh Dept. 
1978): the New Mexico Endangered Plant Species Act; executive Order "990, "?retection 01' 
Wetlands:" Ex&eUtive Order 11988, "Floodplain Management'" 10 CFR 1022: Ccmpliance with 
FJooc:IplalnIWetJands Environmental' Review Requirements (DOE' 979, 0633): 'and DOE Order 5400.' • 
'General Environmental Protection Program (DOE 1988.0075). 

Biological resources were extensively surveyed In the summer of 1992.. Several threatened and 
endangered species were Idemified for which TA-15 has a suitable ecology. however, none were 
determined to have significant potential of oCalrrel'lCe in the area {Dunham 1995). Within TA-15. 91 
species of plants, 5' species of nesting birds. 24 species of wimerlng birds. 34 species of mammaJs. and 
10 speCies 01 reptiles and amphibians have been Identified. TA·'S serves as an overwintering area 10r 
deer and elk. Other species that are known to oec1Jr on the site include a variety Of sma! marrmals (SUCh 
as mice and coyotes). 

eaCh PRS was also evaluated to determine the potential tor '!COlogical receptOrs. to be exposed to any 
,COPCS associated with the site. The assessmem assigns scores that indicate overan landSCape 
conditions at tne site and site-specific conditions that Influence the accessibility of any COPCS to 
ecological receptors. ,Results of the evaluation are provided in Table 2.4-1. 

2.5 Cultural Survey 

A QJltural resources survey was conducted at various areas within TA-1S, a;. required by ttIe National 
Historic Preservation Act (amended'). Over 80 shes of cultural interestwara Ioc:atecl. For a s:ummaty of the 
results, see Appendix e: 01 tne RFI Work Plan tor OU , 086 {!.ANt.. 1993, , OSij. None of these sites were 
disturbed by the RFl •. 
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ChaDte,. 2. Environmental Setting 

taBLE 2,4:1 
SUMMARY OF HABITAT SCREENING ASSESSMENT 

PAS II - , 
Oescriptlon 1.andscape Receptor 

Condttlon • Access b 

·1s.o01 bOnevard~ noJ1heast of building 2 2 
C.1S~01 soli Dile 2 2 
C-,s.o11 undel"Oround fuel tank: removed 2 0 
15-002 bum !)it 2 3 
1~07(a) Landfill 2 2 
C-1S-005 buildina site~ S1JUC!Ures removed 2 2 
C·1S-006 buildi~ site: stnJdUres· removed 2 2 
1~09{a) sMIlie tank: flows to· S8eoacJe cit 2 3 
1S-011 (b) drainJine 2 3 
1~11(e) add waste dump 2 3 
1S.014{il seeoaae cit 2 2' 
1S-014(1) drain line disd'la~e 2 3 
15-()14lal outfall in canyon 2 3 
C-1S-010 underaround' fuel tank~ removed 2 2 
15-0 14{a) outfall: e«Ie of mesa 2 3 
1S-014{bl outfal1~ edae of mesa 2 3 
1s.o09(f) 5eCtlC'tank 2 0 
15-009(kl sectietank 2 O· 
1S..Q05(b) container storage area 2 2 
1s.o0S(cl· c:ontainerstoraae area 2 2' . 
15-010(al septic' tank:'tank removed~ A!Qraded 2 2 
, S-01 O(b\ ~letanlc in line 10 outfall 2 3 
15-014{h) outfall Into canyon .. 2 3 
15-006(d) flrinqSlte 2 2 
1S-008(O) sandbaas at1iring site 2 2 
., .. heavily distul1:Mtdld4Mtlopcad~ 2 "* mod.rat_ty dusrurt:>ed, 3 ... Iightty disturbed or not disturbed 
~ 0 - no ~endal1ortIC8Ptcr access to COPes. orfor cope transport.. 1 - low potential for access or transport. 
2 - moderate potential for access ortransport;. 3 - high pot.ntial fer access ortransport 
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CI"taDter3 

3.0 APPROACH TO DATA ASSESSMENT AND ANALYSES 

The decision approacn used for data assessment and ana~ involves a ~ Of c;uantttative steps. 'tt1.a: 
ocaJr after the field investigation, c:nemicaI analySIS, and data reporting are complete. These Steps. begirt 
with routine data validation and continue WIth more foaJSed data va.fiCanon. i: nec:es:sary. Routine 
validation involves validating eaCl't dati item against specifIC targetS and adCting qua1i1ier flagS. to ttle data 
signifying a OOtential defICiency. Focused validation consistS of anaty:ing QUality assuranceJQU.ali:y COmrtll 
(QAJOC) daI'.a fortheir potential impact on the sueceedmg data assessment steps (i.e .. companng site data 
with backgrou nd concentration data. lJerifyrr'lg tt'l& identities of detected Of'Q311ie c:hef'nIcalS. col"l'll)3.f'ing s::e 
data with screening adien levels (SAL) far human health i:mpaC:':S. and pertormirlg I"II.Jman neatth or 
ecological risI< assessments, when necessary). The fO!Jowing subSections prcMde 0Ye'IViews 01 tria 
methods used to comp4ete these quantitative steps. 

3. , Sample Analyses 

All samples r8CiUiring Chemical and radiological anatysis and Chain-of-custody dOCumen:a:icn were 
submitted to the fixed analytic lal:Ioratory. eaCh soU sam;:lle was screened tor f3C0nYdides and analy:ed 
by XRF and screened for radioactivity witt; a L.udlum model 22Z1 scale1'1ra:temerer wittt a ";';"10 2X2: 
scintillator. Analyses were conducted using the metnods inc1icatecl in ~ G of this f'e1X)rt. 

3. , .1 Analytical MethodS 

All samples were anaty:ed using EPA SW-846 methods or eQUivalent andIor radiologic3J rnetnods. as 
described in Ouality Control Oata Use (document in prepar.nion). unless othetWrSe noted.. 

3.' .2 Oata Volldatlon 

Oata verification and validation procedu!'es are used to de1ermine whether data pad<ages have been 
generated aeeording to specifications. are of known quality. a"ld contain the information r.eeessary to 
determine data SUfficiency for decision making. 

Data verification is a check of data deliverables against a set of stated reQUirements to ensure ttlat wnat has 
been ordered has been delivered, thus indicating that the Laboratories can be paid. AD analytical data 
generated in support 01 the ER Project is verified. 

Oata validation is the process of determining whether individual results can be reliably used to support the 
decislon·maklng process. Dul1ng the process. vaJidalors determine wl'1etner data should be (1Ualified or 
used with caution because of the potential impact of noted flaws or the failure to achieve precision or bias 
cons1ralnts. 

Routine data validation is the comparison 01 quality indicators (such as surroga:e recover/. measurements 
of method blankS. holding times. differences between replicate measurements) WIlt! clearty defined limrts 
to determine whether limitations may need to be Placed on the use of the data. Routine validatiOn is most 
suitable 10r routine analyses and fortness non routine analyses for which clearly defined Iit'r1G have been 
established. 

The focused data valida1lon process addresses lnose characteristics of the data (e.g .. precision and bias) 
tnat directly affect the decislon(s) to be based on the data. The same data set may undergo different 
10cused validcr.ions tor different decisions. . 

au 1086 RFI Rttport 
O9604O.AFI 

--. 



ChaDter3 AQOroaCh to Data Assessment and Analvses 

3.2 BaCkground COmparisons 

Oncetne datl validation precess is. co~te and tne site data are finalized. ttle next step in tne process is 
10 ~ site c:fata wUh avaiIaCle baCkorcunc data.. The resutts. of a focused datl validation Should 
exdude trom ccl"lSider:ation 10r backgrOc,lnd cctrlJ)arison any ccmaminam that is identified as an artifact of 
analytical Jaboratcry or field ccmamina1ion. ~ interference. or imprcper analyte identification or 
quantitation.. '7'h& purpose of tnis decision step is to determine whether chemicals that have natural or 
~enic bad<grcund disttibu'Oor:s. shOuld be retained as COPCs or eliminated frOm funtler 
ccnsideration. Background da!a are available tram l\NO sources.: 1) soil ~Ies collected tnroughout Los 
AIamCs County torwhich Chemical anaIy'"...es went performed fercertain Inorganic (metal) Chemicals and 
nanr.dy occurring radioactive chemicals (Longmire et aJ. 1995. 1142 and 1266): and 2) background 
ccncentr.a%ions of radkIactive d1er':licaJs associated wrtn gCobal fallout from a1mOspher1c: nuclear testing 
(e.g .. pknDnium. cesium. strontium. and tri1ium) I'eJ'Orted in Laboratory environmemal surveillance reports 
(most recantJy Environtr.ental Prctedion Grot:p 1994. 1179). 

Cotq)31isons between site data and bad<ground data are initially performed by comparing eac:tl observed 
c:ncentration datum with an upper 10Ierance IlmIt: (Uit) estimated frOm background data. Further 
sta'lisIicaJ compariscns are perfOrmed fer the anaJytes that exceed their U11.s to determine whether 
SfatIstic:aIIy significant differences exist between the observed Me and background data sets. The, 
GehanlWilcoxon Rank Sum test (Genan 1965. 1296). the Quantile test (GAber: and Simpson 1992. 
0974). and the SQ)age test (Gilbeft and Simpson 1990. 0972) 31'8 used fer these evaluations (see 
GiJbert). The Gehan modification of the Wlrcoxon Rank Sum test is best suited for assessing comj:llete 
shifts in distribu'Iion. whereas tne Ouanti~ test is better suited 10r assessing partial shifts. The Slippage 
test determines tne probability Of tne observed number of site ccncentrations being greater than the 
maxinJm baeXground. ccncentration. given that the site data originate 1rom the same distribution as the 
background d3fa. Among the 1hree tests. most types of differences between distributions can be 
determined. Observed significance levels (povalues) are reported tor the tests. The povalue is the 
probability Of observing data at least as different from t!'Ie typical background dati as the actual. observed 
site data I ttle site concentration distribution is the same as.baCkground. tI a p-valua is less than 0.05. 
then tnere is. reason 10 suspect 1nattnere is a differer.ce between the background and site diStributions: 
otherwise. no difference is indicate<:: and the site ccncentrations. are not statistically different than 
background. These tests are only performed tor PASs that have ar: least four samples. and only for the 
analyteS that have adecpJ3te background dataSets. For example. mercury data is not subjected to these 
tests-because the backgrcuncl dataSet is almost entirely composed of non-ctetected data. The p.values 
tor any analytes tnat are shown not to be statistically different from background are included in Chapter 5 
where C:Cmparisons tel background are disaJssecL Histograms. smoothed densi1y images, and box plots 
fer aI anaJytes. subjected to !nese analyses are presented in Appendix e. Details 01 statistical methods 
used 10 generate un.s from the background data sets and suggestions for statistical methodS of 
ccmparing site and background data sets and c:cncentration distributions are presented in the guidance 
dOCUment. Statistical Ccmparisons.to Background. Part I (ER Project Assessments Council 1995. 1218). 

r a Chemical has. a I'e1Xlrted cor.centratlon that exceeds its UTL or fails other statistical background 
c:c~risoo tests (i.e •• the site data ate statistically greater than background data). then that Chemical is 
caITied ferward tel the screening assessment process. r a chemical dOes not have a reponed 
concentration that exceeds the UTt.. then that chemical is removed from further consideration. 

'ina ER Project na:; developed UTLs forthe most commonly sampled chemiCals and the most commonly 
analyzed media. For chemicals and/or media not included in the Longmire data (or in other Laboratory 
databaseS). UTLs will be developed by the Oalcn SuPQOrt Council as needed. 

In general. seme of the inorganic:s analyzed as parr of the analytk:aJ suite were not subjected :0 the data 
c:cmparison because ttley were notccnsidered to be COPOs. at any PRS investigated. These inorganics. 
which Include aluminum. calcium. Iron, magnesium, potassium. and SOdium. occur naturally in SOil. 
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3.3 Evaluation of Radlonucllde Oata 

The analytical resultS 10r radio nuclides are reported as activity concentrations in either pCilg or pCilt.. The 
values are determined from the measurement of the radioactivity in the sample using a radiation detection 
instrument (e.g., an alpha particle spectrophotometer or a gamma r<.rt spectrophOtometer). Because the 
radioactive decay process is random and governed by statis1ical probabilities. the measured value is not 
constant, bUt WiD vary with each measurement of the sample. The vananee or sample uncertainty is 
reported along WIth the analytical result tor each sampie z a : value called "sigma'" (el. which is the 
standard deviation 01 the result. The ER Program has established 3cr (: 3 times. the standard deviation) as 
a screening tool. The 3a value provides. 99%. certainty that the true value of the sample Is. WIthin this range. 
Any reported value less than or equal to 3cr is considered to be non-<1elect for that analyte: values greater 
than 30' are considered. to be detected va lues. 

If no background UTL is available for a radionudide 01 concem tl'le reported concentration was compare(! 
withthat!ora radionuclide with which (under na:ural conditions) It would be in sectJlar eQ.Jiliblium. If the 
radio nuclide at concern W3S found to be in secular equilibrium with its. associated radioMUclide. the 
radionuclide of concem was considered to be naturany occumng and not present as a result 01 LabOratory­
related aeivities. 5ec:ular equilibrium is assumed tor the following spec:ific isotopes: trIOnum­
Z32-thoriul"n-22S .. radlum.22S: uranlum·238-tl'lorium-234: and uranlum-234 .. thoriUl'n-230- radium·226. 

Radionuclide data received trcm tI'1e anatyt.:al labOratory were evaluated for the presence 01 OOE­
imroduced radio nucl ides. The evaluation process examines ead'l reported radionuclide based on its 
origin (I.e .. whether it is naturally oecuning or m,an.made). The natural radiOrlJclides Of c:csmic or pnmord.ial 
origin (e.g .. potaSSium-40) are idemrtied first and are usually eliminated. 

Isotopes. in the three existing natural ~ decay se-nes (urank,am. thonum. and ac:tiOOm) are 
compared wrm baCkground and can be screened out unless their ac:rivIty Iovels Of' isotopic ratios are 
significantly different from thOse found in naturally occurring radionudides.. 

The environmental legacy 01 former global atmospl'leril: rIJdear weapons testing indude the following 
man-made radionuclides: tntum. coba1t-SO. and isotopes at l.llanium. ne~ plutonium. and 
americium. Oepleted uranium (OU). whidl is 99.75% uranKJm-238. is a.1so c:cnslderecl man-made .. It'! th3: It 
nelS been depleted Of most Of ItS uranium-234 and uraniut'n-23S .n the gaseous. dl11usion pc'OCeSS. t.n 
natural uranium. the activIfy ratio Of uranlum-238 to uranium-234 is ",:1: for OU.1he ratio IS -10:1 fOrttle 
oldest OU (-SO years. oId). and -100:1 for OU that i$ ... 3 yeatS. old. Thus. using tne measured isotopic 
actIVities. the I)resence of natt.traJ or depleted uranium can be ascertained. NcmnaI.and OU nave been 
used in a vaneTy Of experiments at. the LabOratory and are expected contaminants at the firing sites In 
former OU 108S. 

3.4 EvalLlatlon of Organic Constituents 

Background data are not avail.able for organic c:rtemical$. This preliminaty evaluation of crgatIie cnemic::als 
considers detected cnemica1s and chernicils that were anaty-'...ecs fOr but not detected in any sample. ine 
purpose at this deCision step is to determino whether organic Chemicals shoWd De retained as COPes or 
eliminated from further consideration based on detectiOn sta!us.. Detection sta2US So determmed by tne 
analytical Iabora:ory on a sarnple-l:ly-sample. anaJyte-by-a.1aIyte basiS. Estimated QU2fItitatiOn times (EQL) 
have been es:tabliSl"Ied for eaeh anaty1e as reporting limits wnen the a.naJyte i$ not detec::ed. It shOuld be 
noted that the EQI.s repo~ed for individual samples ;n dependem on .l1'liU1'TlOer Of f.ac:2ofS and can vary 
from sample to sample and frOm anaJysis to anaJysi:s. Therefore. ttle ~ eeL 10r a chem:cal 
must be used in this compariSOn. 

It an organic ehemical is reported as detected. then tnat chemical IS generally c::arriecI ~ 'tt'IrOc.Igh the 
screening assessment process. :t a c:herrbcalcs not reported as detected in any ~ analyses.. then 

3·3 

,', 
..... 
y-, 

.... .-.. 
.... 

... . ~ 



ChilDter3 Ao"roaeh to Data Assessment and Analvses . 

tl'lat Chemical is generally removed from fun her consideration. Exceptions to ttlese general rules may be 
made it sita.specific precess knowledge so indicates. A chemical that is detected may be removed from 
further consideration it It can be determined that its presence Is not a result of laboratory operations. and a 
cnemic:aJ that is. not detected in any sample may be earned through the decision process it the chemical 
can be expected to be present at the site based on historical operations. 

3 .. 5 Human Health Assessment 

3.5.' Screening Assessment 

ihe screening assessment consists of seQuential decisions that are used 10 determine whether 
cnemicals have been released to the environment as a result of historicaJ Labor.Jtory operations at levels 
that may be hazardous to human heatttl orthe environment. The decisions include the fOllowing: 

• can reported concentrations be attributed solely to posltlve analytical laboratory orfield bias? 
• Are site data greater than background? 
• I:; the maximum site concentration greater than the SAl? 

The PlJrl'Qse of tf1ls. decision step is to determine whether Chemicals should be retained as COPCs or . 
eliminated from further consicleraticn based on comparisons WIth $ALs. ",is is the last step· in the 
screening as:;essment process for human health concerns. r copes remain atter this step. then further 
adicn may ~ proposed. It no copes remain atterthi$ step. then N FA may be proposed based on human 
heaJlh concerns. SALs. are medium-spedfic concentrations that are calculated· using chemical-specific 
toxidty intcrmation and ccnservative. defautt expast:re assumptions. A. complete deSCription of the 
methods. used to generate SALs is ptCVided jn "Risk·Based Corrective Adion Process" (LANUSNL 
1996. 12.1""7). Fcrthose d'lemicals. fOrwnic:h SAls are available. each observed concentration datum is 
co~wid'l1tIe d1emicaJ·sSAl. It a cnemical has a reponed concentration greater than its SAL. then 
that d'lemi:31ls retained as a COPe pending further anaJysis. If a chemical does not have a reponed 
concentration greater1han its SAl. then ttIat chemical is generally removed from funher consideration. If 
mete tnan one chemical is present attne site. this decision is deferred pending the results of the multiple 
chemical evaJuation (descnbed below). The decision to retain aehemieal as a COPe wnen a SAL is not 
available is ~ on a case-tly-case basis. taking into aec:ount the availability of process knowledge :md 
toxicclcgicaJ information. 

ltis~thatCOPCsshould be retained because of the combined adverse health effects of several 
d'lemic:aJs.. This. possibility is evaluated in the ITIJltiple chemical evaluation (MCE). in which the reponed 
concentration for each d'lemical is divided by its. respedive SAl.. and the resulting normalized values are 
inCOfJX\rated in20 a simpe additive model. It the sum of the normalized vakJes (i.e •• the total nonnalized 
v.rue) is. less than 1. then the cnemicals are removed frOm fUnner consideration. It the rota! normalized 
value is greater1han 1. then d1emic:als having an individual normalized value greater than or ~ual to 0.' 
are retained as. COPCS pending further evaru3Uon. 

Only those chemicals that exceed backgn)und concentration thresholds (certain inorganics and 
radionudides) orare detected (organics) in at least one sample are Inc:luded in the MCE. These Chemicals 
are djvk2ea imo three dasses: noncarcinogens. cnenbcal carclnogens. and radionuc:lides. Additive 
ef1eaS, are assumed within each clasS. but each dass is evaluated separately. For fu".her information 0 n 
:he calaJla:ion Of MCEs see -Risk.fJa$ed Com!dive Adlon Process- (LANUSNL 1996. ':277). 

The screening assessment described in "Technical Approach to FIR Flepons- (LANL in preparati.:Jn. 
'281) was followed. 
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3.5.2 Rtsk Assessment 

The human health riSk assessments presented in Chapter 5 fOllow the guidance dOCUment -Rjsk-Based 
Corrective Action Process" (LANUSNL. '996. 1277). The human health riSk assessment process 
consists of the following four steps: 

• identification of chemicals. of potential concern, 
• exposure asscssment, 
• toxicity assessment and 
• risk chal'3cteri:ation. 

No baseline or quantlta1lve human health risk assessments were performed for any Of the PRSs in this 
report. However, preliminary remediation goals (PRGs) were calculated for seme analytes using risk 
assessment methodology (Appendix C). 

3.6 Ecological Assessment 

An ~loglcal risk assessment will be conductecl when an approach has been 2.;)S)roved by our regulators.. 
Threatened and endangered species and sensitive habita1s. have been klentitled based on field SUl'lleys. . 
(Section 2.4). A qualitative habitat screening medel was applied to each PRS to evaluate the potential for 
exposure to ecological receptors. and the resutts are given in Table 2.4-1. The medel evaluates potential 
ecological risk by rar.klng general landscape condition (development and distuQarlee) and the potential 
tor receptors to access ecological COPCs. as described in the draft policy paper "Ri$k·Based Corrective 
Action Process· (LANUSNL '996, 1277). 
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4.0 RESUL.TS OF OUAL,rrv ASSURANCE/QUAL.rrY CONTROL. 
ACTIVITIES 

Samples were collected. processed. and analj,':ed in ac:ol'dance v.mn the Envit'CtImental 
RestoratIOn Quality Assurance/Quall:y Control (OAtOC) program dOcumented in the Site-Speeiti\: 
Quality Assurar.ce?rojea' Ptan (OAPjp). Annex II attne RFt Work Plan tor au 1086 (1,.ANL 1993. 
1087). The OA ob;ectives for measured data are based on the L.aboratory 0uaIity ?rogam Pbn 
for EA Activities (LANL '99', 084{l). 

A variety at OAtOC samples are used to determine the usability Of the data. generateo trom tI'Ie 
variOus analyses. These sampies included field and. laboratory duplic:ates.. Ia.bor.atc1y tIlanks.. 
spikes. surrogates. and laboratory eor.trol sa.mples.. The assessment of me- OAlOC ~ and 
the potential effect these results may have on data usabfItty were evaJuateod for aI ~ 
presented in tnis report. 

The ONOC data associated WIttI tnis investigation indicated that of the ~in'me4y 14,000 
pieces of ana.JyticaI data. 99.6 percent (13.960 resultS) are acceptable and defensible. ~ of tnf!' 
radiochemstry resultS are consldered usable; hOwever. isotopic wwes tftat are less than 3c' 
eounting uncertainty are COnsidered useable as ncnc:leteas only. Si'nilarty. ~ 1han 1% of tnf!' 
inorganic and organic data are atfeded because Of clan!< contamination. but tney are stlI use~e 
as nondetedS. Only ~Ie Of the ta:er ctara set IS quatdied as undetec:tect ~ (W) or 
estimated (J). The volatile organic csata tor one sample are considered ul"lUSa.b\e tor screening 
assessment purposes because at rna!nX interference p4'ObIems.. Neither tne unusable d:a:a ncr 
me qualification of the ctata due to OAJOC problems did not affect the suffidency Of the c:a:a for 
decision-making purposes beCause 99.6 percent are acceptable and detensitlle. The OAlOC 
mechanisms were e1fedve in ensuring the reliatllity at measured data wn:tIin expected Iimts ot 
sampling and anaJytic:a.\ error. 

The OAIOC problems are presented in Table B-, in Appendix B according to anaIytjcal SUIte anc 
batch number. respectively. 

4.1 Analyses for AOe C.1S-O" 

4.1. , InorganIc Analyses 

AOC c.. '1 S.01 '1 was not analyzed tor inorganies. 

4.1.2 OrganIc Analyses 

Two samples were anaJy.:ed tor semivolatile organics (SVOCs). ,4...NitrOpnet1Ol was qualified as W 
because the laboratory COntrell sample (I.CS) rec:cvery was belOw the established limes. (75". to 
, 25%.). The data are usecmle beCause the recovery was >500/ .. so the analyte would be detected 
and quantified if present. All other SVOC data are considered useable as reported.. 

Two samples were analy:ed for volatile orgarncs (V0Cs). Acetone. 2·butanone. meta- al\.1 para­
xylenes. methylene chloride, triChloroethylene. and toluene are qualified as J becatJs.e the 
sample resultS were below the e!:timated quantitation Iinuts (EOI..s) and the minmum de1ection 
limits (MOI.s). The values l'Iave a high degree Of uncertainty oecause tney are near or wlthin the 
instrument "noise" range. The data are useable as ~mated·values. but should be used with 
caution because ~hey cannot be accurately quantified. 

Acetone was detected in the Iabora1Ory bl3nk. ihe sample concentration in one sa.mpIe was less 
than '10 times the blank concentration. The value is eonsidered useable 3$ a nondetect due to 
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blank ccntImination. In addition. ac:etcne was detec:ed in one subsurface soil sample above the 
EQL and at a concentration greater U1an ten times the blank value. Because this analyte was 
detected in the laboratory blank.. is not expected to be present as a result of site activities. and is 
aJso a common Iat)Oratory comarninant. the detected value of acetone is considered a nondetect 
and is useable assud'l. AU otherVee data are ccnsideted useable as repor:ed. 

4.1.3 Radiochemistry Analyses 

AOC c.1s-on was not analyzed fer radlcnudides. 

4...2 

4.2 .. "1: 

Analyses. for PRS '5-002 

Inorganic Analyses. 

Four~ were anaJy:zed forinorganics. Antimony in three samples. cadn'Uum in :we samples. 
and men:::ury in one ~ are QJalified as J because ttle sarT'lJ)le results were below the MOLs. 
'The values have a high degree of uncertainty because they are near or within the instrument 
"nOise- range_ The ct11a are useable as estimated values. but should be used with caution 
t)eC:ause trIey cannot be accurately qu.antified. 

Atsenic. barium. cadmium. Chromium. lead. manganese. men:::ury. and nickel were detec:ed in the 
I.abota!cty blank ar or below the MOLs.. 'The ~ values are greater than 5 times the blank 
values and a'e' vatic! results. These dat1 are not qualtfled and ate useable in the screening 
assessment asdeteded values. An C1:tIer inorganic: data are considered useable as rel'Qrted. 

4 .. 2..2 Organic Analyses 

Feur ~ were ana/y.Zed fer SVOCs. Pentachlorophenol and phenol in aJ S31'11)les were 
QUafjfied as W because the L.CS rec::overies were belCw the established Iimts. (7SOk to 125%). 
The dara are useacJe because the recoveries were <2% below the limit. so the analytes. would be 
detected and quantified it present. An otnerSVOC data are considered useable as reported. 

Two ~ were analyzed fOr VOCs. Metnytene Chloride in both samples is qualified as· J 
bec:ause tne sample results were below the EQlS and the MOl$. The values have a high degree 
of unc:ertainry beCause they are nearorwittlin the instrument "'noise-range. The data are useable 
as. estimated values. but should be used with caution because they cannot be accurately 
quantified. 

Acetene and bis(2-c."loroiscpropyt)ether were detected in the laboratory blank. The sample 
concen11'a1icns. 01 acetone were less than 10 times. the blank concentration and sample 
ccncentrations of bis(2-chloraisopropyl)e>.her were less than 5 times tho blank concentration. 
'The valueS-ant not QUafitied and ate useable in the screening assessment as nondeteets due to 
blank contamination. AU otnerVOC data are ccnsidered useable as reported. 

4 .. 2..3 Radiochemistry Analyses 

Foursat'l"lPles were analyzed for uranium: all uranium data are ccnsidered useable as reported. 

4-2 



enactsr.: Resutrs Of Quality AssurancelOualirt. Ccmro{ Activities 

4.3 Analyses for PRS 15-007(a) 

4.3.1 Inorganic Analyses 

Thil1een samples. including one field duplicate, were analy:ed for inorganics. Antimony in ten 
samples. cadmium in eleven safn4)les. selenium and thamum in eight sampleS. mercury in tour 
samples. and beryllium in one sample are qualified as J because the sample retSUlts were below 
the MOI.S. The values have a high degree of unc8nainty because they ant near or wrtnin the 
instrument "noise" range. The Cata are useable as e:;timated values. but snould be used with 
caution because they cannot be aocurately quantified. Mercury in six samples ~ qualified as J. 
because the I.CS recoveries were abOve the established !imltS (800/010 120-10). The results 
affected by the LCS recovery were useable because they were biased high. Arsenic. barium. 
lead. nickel, vanadium, anc:l %inc in one sample are qualified as J because the rn.atnx spike/matrix 
spike duplicate (MSIMSO) recoveries were below the established limits for each analyte (MS limits 
88.4% to 96.1%; MSO Ilmit; 93.'% to 98.1%). The results affected by the matnx spike/matrix 
spike duplicate recoveries are useable because the analytes are detected below background 
UTI.s. so the bias dOes not affect the data comparison. 

Arsenic. barium, beryllium. chromium. copper. mangane!i6. nickel, and :inc were detected in the 
laboratory blank at or below the MOU. The sam,:lle values ar& greater than 5 times the blank 
values and are valid results. These data are not qualified and are useable In the $Cl'eening 
assessment as detected values. All other inorganic data are considered useable as reported. 

4.3.2 Organic Analyses 

Thll1een sampleS. including one field duplicate, were analyzed 10r SVOCs.. Phenol. ~ 
nitrophenol, and 2-ehloropnenol In all trle sampleS are qualified as. W beCause me LCS 
recoveries were below the establisned limits (75% to 125%). The data are useable because 
reccveries were >50%, so the anatyles would be detected and quantifiecl If present. All of the 
svecs in one sample were incorrectly qualified as, UJ because the matrl'X spice recoveries were 
assumed to be o~ide the establisned limitS. TI'Ie data should not be qualified ana are useable 
because the matrix spike recoveries were within the laboratory established controllimil:s.. All other 
svec data are considered useable as reported. 

Eight sampleS were ana\y"'.ed for VOCs. Acetone. ben:et'le. carton tetrachlOride. et1loroform. 
dichlOrobromometnane. ethylben::ene. methylene chloride, :Oluene. tiehIOroethy1ene. 1.2-
trans..cichlOroetnytene, , .2-cis-dichloroethylene.1 .1 -<fichlOropropene. 1.1 -<fichloroethane. 
, .1,1 ,.triChloroethane, c1s-, .3-<iictllOrol'ropylene in one sample are quaflfied as J beCause tne 
safTll)le results were below me EOls and the MO/.$. The values have a nign degree Of 
uncertainty beCause they are near or within the instrument '"nOise'" range. The data are useabJe as 
estimated values. but snou\c1 be used WIth cautJ:ln becaUSe they cannot be ~ quantified.. 
All VOCs in one sample are qualified as UJ or J because the s:urrogate recoveries 10r 
bromofluoroben:ene ana dibromofluorometnane were aboVe the ~ Iin"Ies (74% to 
121% and 800"" to 120%. respectively). The data are useable because tne :esufts. are biased 
high. 

2·Butanone was detected in the laboratory b&arit and the sample concentrations were less than 
, 0 times the blank concentration. The values are not qualdied and ant u:seabII/l in tt1e sereenmg 
assessment as nondetects dUe to bIaJ'i( contamb"lation. In addition.. acetone was detected in 
several SUbsUrface soli samples. sJightly al)ove tne EOL Because 1his anaJyte is not expedec1 to 
be present as a result Of site activities. and is also a common 1aboratcry c:ontaminan:. the detected 
value at acetone IS considered a nondetect and is useable as SUd'I. ~ ctner vee datl ate' 
considered useable as repol1ed. 

.. . , 
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4.3..3 RadlochemJstry Analyses 

Thirteen samples. including one field duplicate. were analy:ed for radio nuclides: at radio nuclide 
data are conSidered usea!:lle as reported. 

4.4 Analyses fol'" AOC C-15-00S· 

4.4 .. 1 Inorganic AnalyMs 

Three samples were analyzed forinorganics. Antimony and cadmium in all the samples. beryllium, 
mel'QJry~ and thallium in one sample each are qualified as J because the sample resultS were 
below the MOts. The vakJes. have a high degree at uncertainty because they are near ar within 
the instrument "nOise" range. The data are useable as.estimated values, but sl'lould be used with 
cautJon because they cannot be accurately quantified. Antimony and bariJm are qualified as J 
because the LCS recoveries were outSide the established limits· (80% ta 120010). The data are 
useable because the tea:Nery tar antimony was <,% below the limit, so the analyte wauld be 
detected it present and the result$. for bariJm are biased high. ArSenic. chromium, cobalt. lead, 
nic:kel~ selenium .. silver. thallium, and vanadium in one S3f11)le are qualified as UJ or J because the 
mau1:lc spike/matrix spike- duplicate recovsnes were below the established lJmits 10r each analyte 
(MS Nmits 92.2% to 96.1%; MOS limits- 942'10 :0 98.1%). The datl are useable because the 
analytes that were detected a'8 either well below background 1.J'T1.s. or. in the case of lead, well 
belowtJ'l& SAl.. so the bias-diCI not affect the data comparison. The undete<:red anaJyre-s wore also 
net affected by the bias. because rec:avene-s were 5% or less below the limits so they WQuld be 
detected and quantified it present. 

Banum.. beryllium. chromium.. manganese. mel'QJry. nickel. selenium. and :inc were deteded in 
the-Iaboratcry blank at or below the MOLs. The sample vaJuf$ are greater than 5 times the blank 
values. and are vaJid results. These clara are not qualified and are useable in the screening 
assessment as.detec:ted values. AD Other inorganic oata ~re considered useable as reported. 

4.4...2 OrganIc Analysa. 

Three s.arnpes went ana./y%ed 10r" SVOCs. PentaChlorophenol, 4-nitrophenol. and N­
nitroSOCliprcpylamine in aI the samples are qualified as. W because tne LCS recoverie-s were 
befcw the established limits. (75% to· 125%). The da!a are useable because tne recoveries were 
>50%. so the analyles wculd be detected and quantified I present. AD of the SVOCs in one 
sample wet& incorTeCZly quaifled as- W bec:a.use the matn:c spike recovedes were assumed to be 
outsjde the established Iirms.. The data should not be qualified and are useable because 
reccveries were within the laboratOry established contrel Iirms. AI other $Vee data are 
consklered useable as. re~rted. 

Two S3mJ)Ies were anaJy.:ed for VOCs. Acetone in one sat'l'¥)1e is qualified as J because the 
~ result was below tne EQL and the MOr.. The vakJe has a high degree 01 uncertainty 
because tisnearorwithin the insmJrr.ent '"nOise- range. The datum is useable as an estimated 
value. but should be used with caution because it cannot be accurately qJanlified. 

Acetcne. 2-butanone. and bis{2-chlOroiSOQfDl'Yl)ether were detected in the labOratory bLank. 
'Th& sample c:ancentrations of acetone and 2·butanone were less than 10 times the blank 
c:ancentratlon and sample c:aneenuations 01 bis(2<hlOroiSoJ)t'OQyl)ether were less tnan 5 time-s 
the blank c:ancentration. The values. are not qualified and are useable in the screening 
assessment as. nondeted$ due to blank c:antr.'lination. All other vee da!a are considered 
useable 3Sl"8QOrtecL 



emDter": 

4.4.3 Radiochemistry Analyses 

Three S81'1"1P1es were analy"..ed 10r radionucJices. Thorium·Z30 was detected in tl'Ie laboratory 
blank at or belOw me MOLs. The sample values are greater than 5 times the blank valle arc tne 
resutts am valid. The data are not qualified and are useable in me s.c:reenmg assessment as 
detected values. All other radionuclide data are considered useaole as. reponed. 

4.5 Analyses for AOC C-,s.o06 

4.5.' Inorganic Analyses 

One sample was analy:ed tor inorganics. Antimony. cadmium. and tne1CU1Y are QUalified as. J 
because the sample results. were below the MOLs. The values have a t'righ degree at uneertainty 
because they are near or within the instrument "nOise- range. The da1a are useable as estimated 
values. but Should be used wtth caution because they cannot be aCCtlra1ely QUantified. Antimony 
and barium are qualified as J beCause the LCS recoveries were outside 1he established limits. 
(80% 10'20%). The data are useable because trle recovery for antimony was <,% below the 
limit. there10re It would be detected and quantified it present and the results lOr baJilm are biased 
high. 

Barium. beryllium. chromium. manganese. mercury. nickel. selenium. and :inc were detected in 
the labora1ory blank at or belOw the MOLs. The safnl)le values are greater than 5 times the blank 
values and are valid resutts. These data are not CjUalitled and are useable in ttle saeening 
assessment as detected values. AU other inorganic data are considered useable as reported. 

4.5.2 Organic Analyses 

One salTlf,)le was analy:ed for SVOCs. Pentachlorophenol, 4-nitrophenol, and NO' 
nitrosodipropylamine In at the samples are quali1ie'!1 as W because the LCS recoveries were 
below the established limits (75% to '25%). The data are useable because the recoveries were 
>50%, therefore the analytes would be detected and quantified it present. All other SVOC dat:l 
are considered useable as reported. 

4.5.3 Radlocnemlstry Analyses 

One sample was analy:ecl10r radionuclides. Thorium-230 was detected in the laboratory blank at 
or below the MOLs. The sample value is greater'L"1.an 5 times the blank value and the result is valid. 
The datum is not qualHied and is useable in the $Creening assessment as a detec:ted value. All 
other radio nuclide data are considered useable as reported. 

.4.6 Analyses for PRS 'S-O"(b) 

4.6.' Inorganic Analyses 

iwc samples were anal)':ed for lnorganics. Antimony, beryllium. and selenium in both S3lT1f,)les 
and silver in one sample are qualified as J because the sample resutts were below the MOLs. The 
values have a high degrea of uncertainty because they are near or within the instrument "nOise" 
range. ihe data are useable as estimated values. but should be used with cal..'tlon because they 
cannot be accurately quantified. Thallium data are qualified as J because the LCS recovery is 
above the established limits (80"/0 to 120%). The data are useable because the resultS are biased 
high. 

-. 
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Antimony was detected in the laboratory blank at or below the MOL. The sample values are 
greaterthan 5 !imes. the blank values and are valid resultS. These data are not qualified and are 
useatle in 1tIe screening assessment as. detected values. All otherinorganie dati are considered 
useable as. reported. 

4.6.2 Organics Analyses. 

Two samples went analy%ed 10r SVOCs. An of the SVOCs In befh ~es are QUalified as W 
because 1t:e surrogate recoveries. were :ere. The data are useable because the surrogate spike 
level$. were too low to compensate for the ~Ie dilution so percent recovery could not be 
determined. 1.4-0lchlorobenzene. 2<hlorophenol. pemad'llorophencJ.. and phenol in both 
samt:IIes.ar&quaiitied as W because the LCS recoveries were below the established limits (75% 
to 125%). The data are useable- beCause the recoveries. were between 580/. and 74.SO/. so the 
anaJytes. would be detected and QUa."1tiffed it present. All other svee data are considered 
useabHt as reported. 

One sample was: analyzed lOr VOCs. lVIetttylene Chloride. dlchloroditJuoromethane, and toluene 
are qualified as J beCause the sample results. were below the eCLs and the MOLs. The values 
have a high degree of uncertainty because they are near or within the instrument "noise'" range. 
The data are useable as estimated values. but ShOuld be used with caution because they cannot 
be accurately Quantified. 

Acetone was.detected in several subsurtaee so~ samples slightly above the ECL. Because this 
anaJyte Is not expeded to be Slresentas a result 01 site activities. and is also a common laboratory 
contaminant, the detected value of acetone is considered a nondetect and is useable as such. All 
otherVOC data are considered usea~e as reported. 

Two samples were analyzed for HE: ~I HE data are considered useable as reported. 

4.6..3 Radiochemistry Analyses 

Two samples were analyzed 10r uranium; all uranium data are considered useable as reported. 

4 .. 7 Analyses for PRS 1s.G11(C) 

4 .. 7 .. ' Inorganic Analyses 

Four samples were analyzed torlnorganics.. Antimony and cadmium In af the samples, beryllium. 
cobalt and mercury in 1WO samples eaCh are qual~ied asJ because the sample results were below 
thEt MOL.s. The values have a high degree of uncertllnty because they are near or within the 
instrument. "noise'" range. Ttle data are useable as estimated values. but should be used with 
cautlcn because they cannot be accurately quantified. 

Arsenie. beryllium~ barium. cadmium, Chromium. lead. manganese. nickel. and zinc were detected 
in the laboratory blank at or below the MOLs. The sample values-are greater than 5 times the blank 
values and' are vaJid resultS. These dara are not qualified· and are useable in the screening 
assessment as detected values. All other inorganiedata are considered useable as·reported. 

4 .. 7 .. 2. Organic Analyses 

Foursamp'es were analyzed for SVOCs. Phenol in aI the samples was qualified as W because 
the LCS recovery was below the established limits (75% to 125%). The data are useable because 
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the recovery wa!> <3°1. below the Iimft. so tne analyte would be detected and quantified If present. 
An other SVOC data are col"'eidered useable as reported. 

Two sampleS were anaty::ed for VOCs. Acetone. 2·butanone. methylene d'llOride. and 
tMtluorochloromethane in one sample ead'l are qualified as J beCaUS& the sample results. were 
below the eOLsand the MDLs. The values have a high degree of IJTIC8rtainty beCause trIey are 
near or within the instrumem "'nOise- range. The data are useable as estimated values.. but snoutd 
be used with caution beCause they cannot be accurately quantified. 

Acetone. 2·butancne. and bis(2-ehloroiscpropy1}etner were detected in U'le Iatlora%OIY blank. 
The sample concemratiOns of acetone and 2·OU'tanone were less than 10 times the blank 
concentration and sample concentrations of bis(2-chJoroisoprcpyf)ether went Jess than 5 times 
the blank concentration. The values are not QUalttled and are useable in me screening 
assessmem as. nondete<::s due 10 blank contamination. All Of ~ VOCs in one s.atT;)Ie are 
qualified as W or J beCause the 14-day Molding time was exceeded by 3 days. 1he sa:rT'IP'e restlJts. 
are useaf)ie beCause tl'le sample was properly stored (cooled a: 4- C and preserved 10 a I*t of 2) 
and tM Molding tn'ne was not grossly exceeded (more tnan tNO times me nolding time). All other 
VOC data are COnsidered useable as reported. 

4.7.3 Radlochem Istry Analyses 

Four samples were analy=ed 1oruranium: all uranium data are considered useable as reported. 

4.8 Analyses for PRS 15-014(1) 

4.8.1 Inorganic Analyses 

Two sal'l'lples were a.naJyzed fOr inorganics. 'The Iabora1ory duplicates for antimony and arsenic in 
one sample. beryUium in both sample$. and met'O.UY in one saf'I"IPIe are qualified as. J becat.r$e the 
sample results were belOw the M DL.s. The values have a high degree Of uncertainty be<:au:se> 1i1ey 
are near or wIttrin the instrument "'nOise- range. 'The data are useable as estimated values. but 
should be used witn caution because they ca.nnot be ao:ura1ety quantified.. Antimony and 
thallium in one sample are qualified as. J and W. ~Iy .. because the rnat'ix spikefma1rtx 
spike duplicate recoveries were below the established ~ for eacn ana.Iyte (81.sr.J'7S.3% and 
94%/95.9%, respectively). The low !:Mas dOes not atfed: usability of the antimony data. beea1JSe 
the analyte was deted:ed a.tlOVe ItS baCkground UTL and is an order of magMude belOw ItS SAL 
The usability of the manum data is. alSO not affected tJec:aus& the rec:cveries were >8S%. so the 
analytEt would be detected and QUanntied it present. The thallium data 10r botn ~ are also 
qualified UJ because tne 1.0$ recovery was abOve the established limits. (80% to 120%). The data. 
are useable beCause me resultS are biased hign. 

Antimony was dete<::ed in the laboratory blal1( at Of below the MOL The sa.tn,::IIe values are 
greatertnan 5 times the blank values and are valid resultS. ihese csata are not CI\.I3Ittied and are 
useable in the screening 3ssessmem as deteded values. All otner inorgan;c: data ate' cansJdere<: 
useable as reported. 

4.8.2 OrganIc Analyses 

Two samples were analy:ed 10r SVOCs. All of the SVOCs in both sampleS and 1,4-
dicnloroben:ene, 2,4-CllnitrotoJuene. 2-chlorophenol. 4od'ltof0-3.methyl J)nenOI. 4-nitrCphenol. 
N·nltrOsodipropylamine. pnenol. and ~yrene In one 2mpie are qualified as W t>ecause the 
surrogate recoveries. and me matrix spike recoveries. respectively. W'&t'e :ero. The daI:a are 
useable beCause tne spike levels USed 10r tne surroga1es and the matrix spikes were too tow to 
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compensate fer the sample dilution so ;leICent recoveries could not be determined. ,,4-
did'lloroben:ene. 2-dllorophenol. pentachlorophenol. and phenol in beth samples are QUalified 
as W because the LCS recoveries were belOw the es1ablished limits (75% to 125%). ihe data are 
useable beCauSe the recoveries were between S8% and 74.60/. so the anaJytes would be 
detected and quantified it present. All otherSVOCdata are considered useable as reported. 

One ~ was anaIy:ed for VOCs. Acetone. methylene Chloride. and triChloroethylene are 
QUalified asJ because tt".e sample resultS were below the EOLs and the MDl$. The values have a 
high degree ot uncertainty beCause they are near or within the instrument "noise" range. The 
daIa are useable as estimated values. but shOuld be used with caution because they cannot be 
accu."3teIy quantifiect In addition. a<:e:one was defected in several subSut1ace soU samples 
$lightly abov& the -eOL. Because this ana/yt& was detected in the laboratory blank,. is not 
~ to be present as a resuh: of site activities. ana is. alsO a common laboratory contaminant. 
the detected value of acetone is. considered a nondeteet and is useable as SUch. All other voe 
data ant considered useable as. reported. 

Two ~ were anaJy.:ec11Or HE: au HE data are considered useable as reported. 

4.8..3 RadJocnemlstry Analyses 

Two sart;)Ies were anaIy:ed tor uranium; au uranium data are useable as relX'rted. 

4.9 AnalyseS for PAS ,S014(J) 

4.9 .. 1 InorganIc: Analyses 

Five ~ were analyzed fer inorganics. cadmium in aI the S3~S. CObalt. in four samples. 
t:erytWm in three ~Ies. antimony. meran), .. and selenium in one sample ead'l are qualified as J 
because the sample results were below the MOLs.. The values have a high degree of uncenainty 
beCaus& ttley are- nearorwilhin tt"Ie instrument "nOise" range. The data are useable as estimated 
vaJues., but shOuld be w.ed wiU1 caution because trley cannot be ac:c:urately quantified. 
Antimony. copper. manganese. and mercuty ae qualified as W or J because the rna1J'tx 
spi<&lmatrix spike dupUcat& recoveries went below the esutllisl'led 6mits- for each analyte (MS 
limits.8T.8%lO 12S..5o/'o:MSD Iimits~.l0 118.5%). The data are useable because the spike 
1eve51crcopper and manganese went less than the concentrations present in the samples so 
tnat reccvenescouldnctbe determined. The antimony and mercuty data are usable because the 
recoveties were <5% befowtrle respective limits. so antimony would be detected and quantified it 
present and mercuty wasdeteded well below SAL.. Theretore. the bias did not affect the data 
co~n Of these-analytes.. 

Atsenic. barium. cadmium. chromium. lead. manganese. mereuty. and nickel were detected in the 
latIoratcty blank at or below trle MDLs. The sample values are greater tnan 5 times the blank 
values and are valid results.. These data are not QUalified and are useable in the screening 
assessment as detected values. All ott1er inorganIC data are considered useable asreportect. 

Organic: Analyses 

Five samples were anaJyzec: for SVOCs. N·nitroSOdipropytamine in aM the samples was qualified 
asW becauS&the LCS·recovery W3$below the established limitS (75% to 12S%)~ The data are 
useable beCause the recovety was <3% belOw tne limit so the analyte WOUld be detected and 
quanUtied it present. AU Of the SVOCs in two samples were ~alitJed as UJ beCause the surrogate 
recoveries went :arc. The data are-useable beCause the spike levels. were too low 10 compensate 
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for the sample dilution so percent recovery could not be determined, All other SVOC c:Iata are 
considered useable as reported. 

Two samples were analy:ed for vecs. Methylene ehloride In bOth samples. ben:ene. 
dichlorObtomometl'lane. carbOn tetrachlorlda. ethylben:eno, 1 .4-djchlorober~ene. 1.1-
dlchloropropene. tetraehloroethylene. , .1,1·trichloroethane. trichloroethylene. toluene. meta-, 
ortno·, and para·xylenes in one sample are qualified as J because the safT1l,')le results were below 
the eol.s and the MOI.s. The values have a high degree of uncertainty becauso they are near or 
whhln tne instrument "noise" range. The data are useable as estimated values. but should be 
used with caution because t~ey cannot be accurately quantified. 

All the vee labOratory dUPlicates for one sample are qualified as IJJ because the 140day holding 
time was exceeded by one day. The samJ:')le resIJ Its are useable because the saml)le was properly 
stored (cooled at 44 C and preserved to a pH of 2) and the holding time was not grossly exeeeded 
(more than two times the I'IOlding time). 

Acetone and bis{2-ehloroisopropyl)ether were detected in the Ia1xIratory blank. The sample 
concentrations of acetone were less than 10 times tne blank c::cmcemration and sample 
concentration!> 01 bis(2-el'lloroisopropyl)ether were less than 5 times the blank concentration. 
The values are not qualified and are useable in the :#Creening assessment as nondetects due to 
blank contamination. In addition. acetone and 2·bu1anane were detected in the SUbsl.!rtace soil at 
concentrations slightly above the EQL. Because acetone was detected in the laboratory blank. 
neither chemical i5 expected to be present as a result of site activities. and because bOth are 
common laboratory contaminants, 1he detected values are considered nondetects and are 
useable as such. All other vee data afe considered useable as reported. 

4.9.3 Radiochemistry Analyses 

FIVe samples were anaty:ed for uranium; all uranium data are considerec useable as reported. 

4,10 Analyses for PAS 1 5 .. (" 4(g) 

4.10.1 Inorganic Analyses 

One sample was anatyzed for inorganics: all inorganiC~.a are considered useable as reported. 

4.10.2 Organic Analyses 

One sample was analy.:ed for svecs and H~ at SVOC and HE data are considered useable as. 
reported. 

4,10.3 RadiochemiStry Analyses 

One sample was analy:ed tor uranium: all uranium data are considered useable as. reported.. 

4.11 

4.11.1 

Analyses for AOe 0.15-010 

Inorganic Analyses 

Two samples were analy:eC for inorganics. cadmium and merc.:ury in Dotn samples.. antimony. 
beryllium, CObalt. and trIalliJm in one san'lDle ead"l are ~Ji1jecs as J beCause the sample results 
were belOw the MOLs. The values. hav& a high degree of uncer:ainty because they are near or 
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within the instrument "noise'" range_ The data are useable CG estimated values, t)Ut Should be 
uSed with caution because they cannot be accurately quantified. 

Arsenic. barium, cadmium. chromium, lead. manganese. mercury. and nickel were detected in the 
labol'3tOry tIlank at or below the MOLs. The S3m,::1le values am greater than 5 times the blank 
vaJues and are valid results;. These data are not qualified and are useable in the screening 
assessment as detected values. All otherlnorgank: data are considered useable as reponed. 

4.11 .. 2 OrganiC AnalyS4s 

Two sampleS were 3I".alyzed for SVOCs. Acenaphthene. anthracene, dlbenzo(a.h)anthracene. 
1lourene. and naphthalene are qualified as J because the sample results were below the ECLs 
and tne MOl.$. The values have a high degree of uncerralnty because they are near or within the 
inStnJment "nOise'" range. The data are useable as estimated values. but should be used with 
caution because they cannot be aCOJrately quantified. Pentachlorophenol and phenol in both 
samplesare-CjUalitled as UJ because the t.CS· recoveries were below the established limitS (1S% 
10 125%). The dat1 are useable because the recoveries were between 68% and 74%. so both 
analytes would be detected and quantified it present. All other SVOC data are considored 
useable as reported. 

Two samples were analy%ed torVOCs. Methylene chloride and 1.1.1-tnchloroethane are qualified 
as J because the sample resullS were below the eOLs and the MOLs.. The valUes have a nigh 
degree of uncertair1ty because they are nearotwithin the instrumem "noise" range. The data are 
useable as estimated values. but ShOuld be used with caution because tney cannot be accurately 
~uanDfled. AJI tne voes in one sample are QUalified as W or J because the 14-day holding time 
was exceeded by a days. The sample results. are useabfe because the sample was properly 
stored (cooled at 4° C and preserved to a pH of 2) and the holding time was· not grossly exceeded 
(more than two times tne holding time). 

Acetone and bis{2-chloroisopropyl)ether were deteded in the labOratory blank. The sample 
concentrations of acelOne were less than 10 times the blank concentration and sample 
concentrations of bis(2-chlOraisopropyl)ether were less than 5 times the tllank concentration. 
The values are not qualiti«! and are useable in the screening assessment as nondetects due to 
blankc:ontaminatlon. All OtherVOC data are c:onskSerec:l useable as reported. 

4.11 .. 3 RadlOCbemlstry Analyses 

Two samples were analy%ed fer uranium: all uranium data are considered useable as reporred. 

4 .. '2 Analyses 10,. PRS 1.s.014(a) 

4 ... 12 .. 1 Inorganic: Analyses 

Seven samples were analyzed fer inorganics.. Cadn'Wm in at the sal"l'1(Jles. mercury in five 
samples'. antimony in three sampleS. beryllium in two sampkts. and selenium. silver. and thallium in 
one s;ma:ie eacn are qualified asJ because the sample resutts were below the MOLs. The values 
nave a high degree of uncertair1ty because they are near arwlthin the Insuument "noise'" range. 
The data are useable as estimated values. but s."oulcl be used with caution because they cannot 
be accurately quanti!ied. Mercury In aI tne samples was qualified as J because tne LCS recovery 
was.above tne estatJlistled limits (80% to 120%). TNt data are useable because the results are 
tIiased h!gr1. Antimony. barium.. manganese. silver:. and zinc' are qualified as W or J because the 
matrlx 5;likelmautx spike dt.I;Ilicates. were below the established limits 101" each analyte (MS limitS 
8-:.8% to 93..2%; MSO lin'Iits 78.3% to 99.60.4). The datl are useable because the ma1ri.x 
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spike/matrIX spike duplcate recoveries. exce~ tor antimony and manganese. were <,,% below 
tne UIT\ltS. Barom. saver. and :inc: were deteaeC1 and are tT'Ore than a factor of 2 below their 
background UTt.s or SAL.s $0 the bQz. did not affect the data comparison.. The ma:nganese data. 
are useable because tne sa"l)le vall.le was 4 times higher than 1tIe s;peke vakJe $0 percent 
recovery could not be determined. The antimony Ga1Um u:sability is. eomprornise<:! tor trIl$ ~ 
beCause tne recovery is too low (<3~.4) and st'IOuld not be used in the ~~ng a.ssessment. 

BaOOm. betyllium. manganese, and::inc were detected in me IaborarolY blank at or belOw tne 
MOL.s. The saJ'nl)Je values are greatertnan 5 times tile blank values and are valid resutrs:. 'These 
data are not qualified and are useable in tM screening ~..sment as. detected values. All other 
inorganic data are considered useable as reported. 

4.12.2 Organic Analyses 

Seven samples were anaty.:ed tor SVOCs.. 4-Cnlor0-3-metI'IyI phenol. 2-ehloropnenol. and 2,';" 
dinitrotoluene are qualified. as UJ beCause tM r.CS recoverieS were below tne establisJ'led limts 
(15% to 125°.4). The data are useable because tne recoveries were <S".4 below the Iim:ts so the 
analytes would be detected and quantified t present. All of the $VOCs tor t'INO ~ are 
qualified as UJ because tM surrogate recoveries were ::ero. The CIia%a are useable because th e 
spike levelS were toO low to compensate forthe sample dilution $0 percent recovery c:cuk:1 not De 
determined. All other $VOC data are considered useable as reported. 

Three samples were analy:ed for VOCs. Methylene chloride and me1a- and para-xyktnes in two 
samples. 1,3-clichlorobenzene and toluene in one sample eac:tl are qualifl&d· as J because tne 
salT'lple results were below the EQL.s and the MOl.s. The values I"Iave a high degree 01 
uncertainty beCause tflay are near orwitnin the instrument "'noise" range. The data are useable as 
estimated values. but shOuld be used with caution because they cannot be accurately quantified. 

All VOCs in one sample are qualified as UJ or J. but should be re-qualified as. R4 because tne 
sUrTOgate recoveries were 00/0. The R4 qualifier indicates that recoveries were affected by matrix 
interference so that tna results cannot be accurately quantified. Although these c:ta:a 3."'& not 
used in the screening assessment at this PAS. tfle remaining three samples are suffieient to 
charactert:e tne site for VOCs. 

Bromoform. 4-metnyl .. 2-pentanone. 1.2·,1,3-.1.4-dichlorobenzenes. bis(2<hloroisopropyl) 
ether. etnylbenzene. methylene chloride. and toluene were deteded in the laboratory blank. 
Sample concentrations were less man 10 times the blank concentrations tor mettlylene chloride 
and toluene. and less than 5 times tne blank concentrations for the ctner contamina~ The 
values are not qualified and are useable in the screening assessment as nondetects due to clank 
contamination. In addition. acetone was detected at concentrations slightly greater than the EOL 
Because this analy1e is not expected to be present as a result of she adMties. and is a common 
labOratory contaminant, the detected value 01 the acetone is considered a nondetect and is 
useable as such. All other vee data are considered useable as reported. 

4.12.3 Radiochemistry Analyses 

PRS 1S·014(a) was not analyzed for radlonuclides. 
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Analyses fol'" PAS 1S014(b) 

InorganIc: Analyses 

Thirteen sa,ms:lles.. induding one- field duplicate. were analyzed 10r inorganics. Antimony and 
men:ury in:en samj:')les each. cadmium in rin., samples. beryllium in three samples. and selenium 
in one sample ant ~Iified as. J because tho sample results wem below the MOLs. The values 
have a high degreeotuncenainty because they are nearorwittlin the instrument "noise" range. 
The- data ar& useatJle asesnmated values. but should be used wtm caution because they cannot 
be aceurarely quantified. Arsenic. bariUIT'.. beryllium. chromium. cobalt. copper. lead. nickel. 
selenium.. siNer, ttlallium.. and vanadium in one-sa~e are QUalified as UJ or J because the rnatrilc 
spikeImatrix s;like duplicates. were below the establisned lim~ for each anaIyte (MS limits 88.4% 
10 97.60/0; MSO fimiIs. 93.4% 10 99.6%). The data n useable because the analytl!S were 
detected e-ittIer weft below background t.m.s or SA1.s so the bias did not affect the data 
comparisons.. 

Arsenic. z:,ar;um. beryllium. cadmium. chromium. lead. manganese. nickel, and :inc were detected 
in the laboratory blank at or below the MOl$. Ti'1e sample values are greater than 5 times the blank 
vaJues. and are valid results. These data are not qualified and are useable in the screening 
assessment as detected values.. AU ether inorganic cata am considered useable as reported. 

4 .. 13..2 Organic Analyses 

ThirteGn samples,. indudlng one field duplicate. were analyzed 10r SVOCs. Chrysene in four 
sampJes. bel"\%C(b)tluorantJ1ene aM benzc(a)pyrene In three samples. phenanthrene in two 
samples,. and acenaphthene. anthracene. and indeno{1.2.3-cd)pyrene in one sample eaCh are 
qualified asJ because U'Ie sample resultS wer& below the EOLs and the MOLs. The values have a 
high degree of uncertainty because they are near or wittlin the instrument "noise- range. The 
dati are useable as estimated values. but should be used wit., caution because they cannot be 
accurately quantified. Phenol in all ttle samples,is qualified as, UJ because the I.CS recovery was 
tle!owU'1e established limits (75% to 125-.4). The data are useable because the recovery is <3% 
below the limit so the anaJyte would be detected and quantified t present. AJI of the SVOCs in 
one sample W6m incorredJy qualified as. W because U'1e matrix s~ke recoveries were assumed to 
be outside the established limits. The data should not be qualified and are useable because the 
matrix spike recoveries were within the laboratory estatJlished control limits. AJI other SVOC data 
are considered useable as reported. 

Six samples were analy.zed fer VOCs. Acetone and methylene chloride in one sample eaCh are 
qua~ified asJ because the sample resultS were below the EOLs and the MOLs. The values have a 
high degree of'uncertainty because they are near or within the instrument "noIse" range. The 
data are useable as. estimated values. but . should be used with caution because they cannot be 
accurately quantified. All of the VOCs In one sample are qualified as W because the surrogate 
recoveries tor toJuene4. bromofluorobenzene, and dJbromofluoromethane were above the 
established limits ('1.,.,/0. 121%. and 120%. respectively). The data are useable because the 
results are biased high. All of the VOCs in two samples were qualified as W because the 14-day 
holding time was exCeeded by 3 days. The sar:'ll)1e results are useable because the sample was 
property stored (cooled at4°C and pmserved to a pM of 2) and the holding time was not grossly 
exceeded (more than two times. the holding time). . 

Acetone,. 2-bl.!tanone. and bis(2-chloroisopropyl)ether were detected in the laboratory blank. 
Sample concentrations. were less than , 0 times the blank concentration 10r acetone in four 
samples. and less than 10 times the blank concentration 10r 2·butanone and less than 5 times the 
blank value 1orbis(2-chloroisopropyl)ett'lorin all the samples. The values are not qualified and are 
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useable in the screening asses.sment as nondeteets due 1C tUank contaminatien. The other two 
acetene values were greatertnan 10 times the blank concentration. However. because acetone 
was detected in the labOratory blank, is not expected to be present as a result of sl'te activities. and 
is a common laboratory c:ontaminant. tne detected values 01 the acetone are considered 
nondetects and me useable as SUCh. These dati are not QUalified and are useable in the 
screening assessment as detected values. All other vee data are considered use~e as 
reported. 

4.13.3 Radiochemistry Analyses 

FIRS 1 5-014{b) was not analy.:ed tor radionudides. 

4 .. 14 Analyses for PRS 15-009(1) 

4.14.1 Inorganic Analyses 

One sample was analy.:ed for inorganics.. Arsenic. beryllium. cadmium. chrOmium, cobalt. copper. 
lead, mercury. selenium. and vanadium are qualified as J because the sample resun:s were below 
the MOLs. The values have a high degree 01 uncertainty beCaUSe they ant near or within the 
instrument "noise- range. The data. are useable as. estimated values. but should be used with 
caution because they cannot be accurately quantified. 

Antimony. barium. cadmiwn. and thallium were detec:ted in the Ia.tIora:tOry blank at or below the 
MOLs. Cadmium and thallium sample concentratIOns were leSS t1"Ian 5 tir:'Ies the blank 
c:oncemration:.. The values are not qualified and are useable in the sc:reening assess;! i lent as 
nondetects due to blank contamination. AntImony anc1 bat'JJm satn;:)&e COrteelOations were 
greater than 5 times the blank concentrations a.nC1 are vaJid results. These CIa:I:a are not QUalified 
and are useable in the screening assessment as detected values. All otrMr inorganic d3ta are 
considered useabl~ as reported. 

4.14.2 Organic Analyses. 

One sample wa:;, anaty:ed 10r SVOCs. Acena.;')1'Ithene. 4-ch1Or0-3-methy1 phenol. 4-nitrophencl. 
2.chloropnenol. 2,4-dinitrotoluene. pyrene. pneno1. pemad'llot'Ol'l'Ienol. atId N~ro­
pyJamine are c;ualifiec1 as W beCause the LCS recoverieS were below U'Ie est1blisned Iin'II$ (75% 
to 125%). The dala are useable beC:ause the surrogate recoveries. were ac:ept3bIe so tt13t the 
analytes would be detected and quantified i1 present. All Of the SVOCs went ineOrredy quaJitied 
as W beCause tne matrix spike recoveries were assumec:t to be belOw the estabIishec! Ii:rrIG.. TI'Ie 
data ShOu!d net b& qualified and are USeable becalJse 1he ~ spike recovenes were WIttIin tne 
laboratory es:abrlShed controllirnits. 

One sample was analy:ee 10r VOCs. Methylene d'lloride is qu.alitied as J becatISe the S3m;)fe 
result is belOw the cQL and the MOL. The vaiJe has a hign degree 01 uncertainty beCauSe It is 
near or within the instrument "noise" range. ~ da::um is useable as an estimated va.IcJe. but 
shOula be used With caution because it C2."InOt be ac:c:urately QUantified. AI ott'Ier vee ca:a are 
consjdered useable as reported. 

One sample 'HZ anaJy:ed fer HE. 4-amino-2.6-einittotoluene. 2.~ene. ~ 
dinitroben:ene. metaw,ort:J")c)..para-nmotoluenes.. sym.Uini'trCbenzene. 'T'ETRVL... ReX. a.ncf 
nltroben:ene are qualified as LU beCause the I.CS rt!lCOVef'ies. were belOw the establis1"led limits 
(75% 10 125-.4). The data are useacle because me recoveries were >SO%. so the anaIytes WOUld 
be detectea and quantified it present All otner HE data are considered U$eable as. reported.. 
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4.14:.3 Radiochemistry-Analyses 

One sample was analyzed for uranium: all uranium data are considered useable as reported. 

4.15 Analyses- for PRS· 1S-009(k) 

4.15.1 Inorganic Analyses 

One sample was. anaJyzed tor incrganics. Arsenic. beryllium, cobatt. mercury. and vanadium as. 
wen as the Iaborato:y duplicates of barium. nickel. and %inc are qualified as J because the sample 
results. were below the MOLs.. The values nave a high degree of uncertainty because they are 
nearorwittlin the instrument -noise'" range. The data are useable as eS-jmated values. but should 
. oe used with caution because they cannot be accurarely quantified. Selenium is qualified 3$ W 
because the matnx spike/mabix duplicate recoveries are below the established limits. The data 
are useable beCause the recoveries were> 50% and the LCS recoveries were acceptable. so the 
analyte would be detected and quantified it present. 

Arsenic:. beryUium. and lead Wer& de%ected in the labOratOry bIat* at or below the MOL.s. The 
san'lf.')fe values are greater than 5 times the blank values and are valid resu Its. These data are not 
quaJitied and are useable in the screening assessment as. defected values. A/J other inorganic 
data. are considered useable as te::lQrted. 

4.15..2 Organic .Analyses 

One S3JTlf:IIe was.anatyzed tor SVOCs.. Acenaphthene. 4od11or0-3-me1hyl phenol. 4-nitrcphenol. 
2-chlcrcphenol. 2,4-diniD'ctoluene. pyrene. phenol, pentachlOrophenol. and N·nitrosodjp~ 
pytamine are quaJ&d as u.s because U'Ie LCS· recoveries were below the established limits (75% 
11:1 125'%). The data .. useable because tne surrogate recoveries were a~ so that the 
anaJytes would· be detected and QUantified l present. All other SVOC data are considered 
useable- as reponed. 

One- sarnpIr& was anaJy:ed fer VOCs. Methylene chloride is qualified as J because the sample 
result is below the EOL and the MOL The vakJe has. a high aegree of uncertainty because it is 
near crwitnin the insttUment "noise" range. The datum is useable as an estimated value. but 
stlOUld be usecS with caution because it cannot be acaJrately quantified. All other VOC data are 
ccnsiaered useable as reported. 

One S3JTlf:I/e was.. anaIy%ed fer HE. 4-Amino-2.6-dinitrctoluene.· 2.6-dinitrotoluene. ~ 
dlniWben:ene. meta-.ol'1tlc--,para-nitrctoluenes. sym .. trInitrobenzene. TETFM.. ROX. and 
nitrobenzene are qualified as. W because the LCS recoveries were beloW the established limits 
(''is% to 125%). The aata are useable because the recoveries were >50%. so the analytes would 
beodeteded and quantified it pteS&nt. All otner HE data are considered useable as reported. 

4 ... 15.3 RadJoc:I'Htmlsuy .Analyses 

One sample was anaJy:ed torutanium: all uranium data are considered useable as reported. 

4.16 .Analyaes for PAS- 15-005(1) 

4 .. '5 .. ' InorganIc Analyses 

Fcur~ were anaJy:ed torinorganic:s. Antimony In all sarnptes. cadmium in two samples. and 
berynium and mercury in one ~ each are qualified as J because the sample results were 
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below the M OL.s.. The values have a high degree of uncer:ainty because they are near or within 
the instrument "nOise" range. The data are useable as estimated values, but snould be used with 
caution because they cannot be accurately QUantified. Mercury in aJ samples is qualified as. J 
because tl'le LCS recovery is abOve the establish~d limits (80% to '20%). The data are useable 
because the results are biased high. 

Barium. beryllium. manganese. and :inc were detected in the laboratory blank at or below the 
MOI..$. The sample values are greaterthan 5 times the blank values. and are valid results. These 
data are not qualified and are useable in the screening assessment z detected values. All other 
inorganic data are considered useable as rej:)Orted. 

4.16.2 OrganIc:: AnaJyses 

PRS , 5-005(b) was not analyzed for organics. 

4.' 6.3 Radiochemistry Analyses 

Four samples were analy:ecl tor uranium: aJl uranium data are considered useable as reported. 

4.'7 

4.' 7. , 

Analyses for PRS , S.005{c) 

Inorganic Analyses 

Two samples were analy:ed fer lnorganics. Cadmium and mercury in both samples. and antimony 
and thallium in one sample are qualified as J because the sample msultS were belOw the MOL.s.. 
The values have a high degre-e of uncertainty beCaUS& they are near or within the instrument 
"noise" range. The data are use~le as estimated values. bu! should be USed with caution 
because they cannot be accurately quantified. 

Arsenic. barium. cadmium. chromium. manganese. mercurl. and niCkel were detected in the 
laboratory blank at or below the MOLs. The saf11)le values are greater than 5 times tl':e blank 
values and are v31id resultS. These data are not qua1ifled and are useal:lle in 1he screening 
assessment as detected values. All other inorganic data are considered useable as reported. 

4.17.2 Organic Anatyses 

PRS 1S·00S(C) was not analy.%ed tor organics. 

4.17.3 Radiochemistry Analyses 

TwO samples were analy:ed for uranium: all uranium data aro considered useable as reported. 

4.'8 Analyses for PRS 1S.010{a) 

4.'8. , tnorganlc Analyses 

Two samples were analyzed tor lnorganics. AntImony in both samples and selet'lium in one 
sample are quaJnied as J because the sample results were below the MO!..S. The vakJes have a 
high degree ot uncertainty because they are near or within tne InstnJment "'noiS&" range. The 
data are useable as estimated values. but shOuld be used with caution because they cannot be 
accurately QUantified. Chromium in bOth sarT'lples is qualified as J beCause me LCS rec:every is. 
abOve the established limits. (800/0 to '20%). The data are useal:lle because the T'eSlJItS are biased. 
high. ' 
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Barium. beryllium. cadmium. d'lromium. copper. manganese. mercury. nickel. vanadium, and zinc 
were detected in the laboratory blank. at. or below the MOLs. The sample values are greater than 5 
times. the blank values and are valid results. These data are not qualified and are useable in the 
screening assessment as. detected values. All other inorganic data are considered useable as 
reported. 

4 .. 18 .. 2 Organic Analyses 

Two samples. were analyzed fOr SVOCs. 4-nitrophenol,,2-c:hlorophenol. and phenol are qualified 
as W because the LCSrecoveries were below the established limits (75% to 125%). The data are 
useable because- the recoveries were >50%. so the anatytes wouJd have been detected and 
quantified it present. All of the SVOCs in both samples are qualified as W because the surrogate 
recoveries for 2-fluorobiphenyl. p .. terphenyl-d14. and 2,4,6-trlbromophenol were abOve the 
established. Umils. (115%. 131%. and 122".4. respectively). The data are useable because the 
results are biased high. 

Two samples were analyzed forveCs. CartJon tetrachloride is qualffied as J because the sample 
resutr Is below the EOL and the MOL. The value has a high degree of uncertainty because it is 
near or within the instrument "noise- range. The datum is useable as an estimated value, but 
should be used with caution because it cannot be accurately quantified. AU of the vee data are 
qualified 'as W or J because the surrogate rec:Qvery for bromofluorobenzene was abOve the 
established Umit(121%). The data are useable because the resutts, ate biased high. An ot the 
VOCs In one sample were also Incorrectly qualified as W because the maIIiX spike recoveries 
were assumed to ~ outside the es:abllshed. limits. The data shOuld not be qualified and are 
useable because the matrix spike recoveries were within the laboratory established corul'Dllimits. 

In addition. acetone was detected In one subsurface soli sample abOve the EQL. Because this 
anatyte is not expected tobs present as a result of site activities and is also a common laboratory 
contaminant,. the detected value Of the acetone is considered a nondeted and is useable as· 
sue",. 

Two samples were anaJy::ed fOr HE: all He data are considered useable as report&ct. 

4.1'8 .. 3 RadiOChemistry Analyses 

Two samples were analyzed 10r radlonudides: all radio nuclide data are considered useable as· 
reported. 

4.19 Analyse. for PRS, 15-010(b) 

4 .. 19 .. 1 Inorganic Analyses 

PAS 15-C10(b) was not analyzed forinorganics. 

4 .. 19..2 Organic. Analyses 

Four samples (one sludge. three soiQ were analyzed for HE. 2·Amino-2.4-dinitrotoluene 
detected In one sea sample is qualitledas J because the s.arnple result is below the MOL. The 
value has a high degree ot uncertainty because it is near or within the instrument "noise" range. 
'The dalum is useable as. an estimated value. but should· be used with caution. because it cannot 
be accurately quantified. 4-amino-2.6-dini!n:noluene. 2.6-cllnitrotoluene. m-dinitrcbenzene, 
meta-.Ortho-,para-nitrotoluenes. sym-trtnitrobenzene. TETRYL. ROX. and nitrobenzene detected 
in 1he sludge sample are qualified as. W because the LCS recoveries were below the established 
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limItS (75% to 125-/o). T/'Ie data are useat)1e beCause me reccveries were :>SO%,. so me analyteS 
would be detected and ~ied it present. AU otner HE data are ccnside1'ec1 useable 3$ 

reported. 

4.19.3 Radiochemistry Analyses 

PRS 1 s..0 1 O(b) was not anaty:ed tor radianudides.. 

4.20 I.nalyses for PRS ,s;..o14('h) 

Inorganic Analyses 

Four samples were analy:ed for incrganies. Antimony and c:admium in 'tWo s.arnpIeS eacn.. and 
beryllium. silver. and thaDium in one salTlCle each ate QUalified as J beCauSe the ~ results 
were below the MOI.s. The vakJes haYe a high degree of uncertainty beCause they ~ neat" or 
within the instrument -noise" range. The c:taI:a am useable as estimated vaues. but st'oJIcf oe 
used witt! caution beCause they cannot be ac:c:um:tely QUantified. In one sample. antimony ana 
barium, in anotner ~ copper, Je~ manganese. and.:inc are QUa1ified as W or J beCause tne 
matriX spike/matrix spike dl.:plicate recoveries were outslde the estabUshe<: firniIs fer eac:n anaIyte 
(MS limits 81 .Sot. to 95.60/-. MSO Ii'Ms. 78.3% to" 99.6%), ihe data tor barim.. manganese. and 
:inc are useable because tile spike levels were too lOw and the percent recoveries couJa not be 
determined.. The c:taI:a for lead and copper are useable because results ant bCasect nigtl. The 
antimony da:a are U"'..eable beCause recovery was suffident to detect and quantity the anaIyte it 
present. 

Arsenic. barium. cadmium. cnromium. lead. manganese. mercury, and nic:kel were detedeC1 in tne 
laboratory blank at or belOw the MOI.S. The satTJ;)Ie values are greater 1tIan 5 times the- blank 
values and are vaJid results. These data. are not c:;u.alified and ant useable in the screening 
assessment as detected values. All other inorganic data are considered useable as reported. 

4.20.2 Organic Analyses 

Four samples were analy:ed fOr SVOCs. Ben:o(b)fluorantnene. tluoranthene. and pyrene are 
qualified as J beCause the sample results were below the eoLs and the MOl.s. The values have a 
high degree of uncertainty because they are near or within the instrument "nOise" range. 'iht't 
data are useable as estimated values. but should be used with caution because tney cannot be 
accurately quantified. Phenol in aI the samples.. pemaCtllorophenol in three sarTI;:)Ies. and 2-
chlorophenol. 4-nitrophenol. and N-nitrosodipropylamine in one sample ate ~Iified as W 
because the L.CS recoveries were below the e:=ablished ijmits (75". to '25%). The dati are 
useable l)ecausett1e recoveries were betf.oeen 62"/. and 14% whiCh were suttiCientto detect and 
quantify the analytes if present. All of the SVOCs in one sample are incorrectly quali1ied as W 
because the matrix spike recovenes were assumed to be below the established rmits. The data 
should not be qualified and are useable because the matrix spike recoveries were within the 
laboratory established control limits.. All other svoe data are considered useable as reponed.. 

Two samples were analy%ed for VOCs. Acetone in OM sample and methylene Chloride in ooth 
samples are qualified as J because tne sample results were tlelOW the EOLs and the MOl.s. The 
values ha"e a high degree of uncertainty because they are near or within the instrument "noise" 
range. The data are uS#lable as estimated values. but should be used with caution beCause they 
cannot be accurately quantified. 

Methylene chloride was detected in the laboratory blank and the sample concentrations were less 
than '0 times the blank concentration, The values are not qualified and are useable in the 
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Results of Quality Assutance/Qua/!!r Control ACtivitieS' 

screening assessment as. r.onde!edS due to blank contamination. In addition. acetone· wz 
cetec:ecl in one subsut1ac:e scil sampie .at a eonc:entQtion slightly above the eOL Because this 
anaIyte is not «q:)eCted to be presen::as.a resutt at site aaivities· and is aJso a eommon laboratory 
eontaminant, tne- detected value at the acetone is considered a nondetect and is useable as 

. SUd'I. All ctnerVOCdata are eonsidered useable as reported. 

4.20.3 Radloc.nemlstry Analyses 

PRS 15-0':4(h) was not anaIy%ed for radJonudides. 

4.2T Analyses for PAS 15-006(d) 

4...21.1 Inorganic Analyses 

Twenty-tour S3Jl1)1es.. including one field duplicate .. were analy:ed for inarganics: aI inorganic:s 
data are eonsidered useable as reported. 

4.21...2 OrganIC Analyses 

Twenty-tour ~ including one fiefCI duplicate. were analyzed tor HE: aM HE data are 
consjdered useable as. reported. 

4.21.3 Radiochemistry Analyses 

Twenty-tour samples,. including one field duplicate. were anaJyzed toruranium: aI uranium ~.a 
ar& cansidered useable as. reported. 

4.22 AnalyseS for PRS 15-008(g) 

4.22.1 InorganIc Analyses 

One sample was anaJ)%ed fcrinorganics; all inorganics data. are eonsidered useable as. reponed. 

4.22.2 OrganiC: Analyses 

One sample was analyZed fcrHE: all HE data are eonsidered useable as reported. 

4.22.3 Radiochemistry Analyses 

One sample was analyZed forUl3nium: all uranium data are eonsidered useable as tapOrted. 
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ChaQterS S"ecifiC Results. Conclusions and Recommenctations 

5.0 

5.1 

SPECIFIC RESULTS. CONCLUSIONS, AND RECOMMENDATIONS 

PRS ,5-004(;) 

PAS 1S·004{g) is the area known as Firing Site G and is located in the SOt.1hcm hatf ot TA·'S. 
Based on the sample results and screening assessment, uranium was retained as a COPC. This 
analyte was detected at concentr:1tions greater than nr. screening action level (SAL) and 
preliminary remediation goals (PRG). An Interim Action (rAJ to remove any visible pieces of sunaee 
uranium is. r&commended for this site. An Interim Action Plan will be submitted to the Department 
of Energy (DOE) in '997. AI! specific results. conclusions. and recommendations will be include<! 
in tne plan. This site will then be evaluated forturther acticn. 

5.2 PRS 15-00' 

PRS '5·00'. also called the Boneyard. is an active Site to the north and east of Building TA-o'S-
233 that is being used 10 !:tore equipmem. steel, experimental vessels. anct construction debris 
from Dual Axis P.adiographic Hydro Test Facility (DARIii') and Pulsed High Energy Radiographic 
Machine Emitting X·rays (PHERMEX). tt is deterred from further action until decommissioning. 

5.3 PRS 'f5-008(c) 

PRS 1 >OOS(e) consists 01 several small areas near TA-' 5-233. west 01 j A· '5-233, and south ot 
the road. Based on the sample resultS and screening assessment uranium WCI$ retained as a 
COPC. This analyte was detected at concentrations greater than its SAl.. anc: PRG. This PRS is 
recommended 10r Imerim Action (IAl to remove any visible pieceS ot surface uranium. An Interim 
Action Plan will be suomitted to the Department 01 Ener;y (DOE) in 1997. AlI s;>edtic results. 
conclusions. and recommendations will be included in the plan. The SIte win then be evaluated for 
further action. 

5.4 PRS 1500009(1) 

PRS , 5-009(i) is an active septic tank lOCated SOI..'theast 01 T A.-, 5-233 trIat 3c:eptS sar'llt31y waste­
from building TA-'5-233. The site is de1erred frOm further ac:iOn umu decOmmissioning. 

5.5 AOC C-1 $0001 

Aoe c.l5-0a, is a soil pile in the area 01 Firing Site G. and is considered part Of' tI'Ie FII'IfIg Site 
[PRS 15-004(g)J. We recommend the continuation 01 Pnase r ac:Wities. for the purpose Of 
obtaining t\'Io'O addi:ional isotopic uranium sarTI;)IeS 1T'Om the same locations ~ed in '995 to 
determine whether detected uranium m samples colJ.eaed in the Phase J investig:a:ion is depletec: 
or natural. Results 01 thiS sampling wiD be provided as an addendum to 1:h.is RFI report in the 1aIl at 
1996. All specific results. condusions, and recorntnenda.DQns. wiD be included in the addendum. 

5.6 PAS 'S-004(h) 

PRS t>004(h) is an inactive Finng Site located WIthin the aove PHERMEX ha:ar::: area. Due to 
its close proximity to PHERM EX (wtthin 300 tt). action wtII be deterred untU tne decommi:ssicnU'lg 
of PHERMEX. FIgUre 5.S.' snows.tne lOCation cfthe PR$ it! relationta PHe:RMEX. 
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Cl'1aptBrS 50ecific ResultS. Conclusions and RecemmendatJons 

5 .. 7 Aoe C-15-01'1 

Aoe C-1s.CJ11 is the sit~ 01 a tormer underground fuel storage tank (TA-1S-274) loaned 
immediately south 01 Building TA·15-185. Two subsurface soil samples were colleaed and 
analy:ed: no COPCs were retained. Based on NFA Criterion 5. AOC 0.15-011 'Nil not be added 
to the HWSA rnoc::ule Of the I.abOralory ACRA operating permit and is proposed for removal from 
the ER Prolect List ot PRSs. 

5.7. , History 

Sedion 8.6.4 of the OU 108S RFI WOrK Plan describes this underground storage tank. The 218· 
gallon tank ~ installed In 1973 and removed in 1987 (Francis 1992. ,O.Q002). The tank was 
constructed of 14 gause galvani:ed steel and had a 2'-l in. vent 

5.7.2 Description 

The asphalt parking lot was cut. and drilling was conducted at two depths: the bottom of the 
previously removed tank (6ft) and 31'1' below that. The location of the former tank was determined 
with the help of personnel who had removed the tank and reported it had been 61'1' deep. The 
COPCs for the site were VOCs. and SVOCs. 

A deSCription of the geology. hydrogeology. soils. and wildll1e habitats is presented in ehapter 2. 

5.7.3 Previous Investigations 

NO previous investigations occ:urred at thiS AOC. 

5.7.4 Field Investigation 

5.7.4.1 Results ot FIeld Surveys 

RCldlological surveys were conductod Immediately before sampling to help characterize the AOe 
and to help establish health and safety conditions for on-slte workers. No elevated readings were 
reported from these radiOlogical surveys. 

5.7.4.2 Results ot Field ScrHnlng 

Radiological screening at the sample locations consisted of screening the actual soil being 
sampled. No readings were encoumered that would have entailed spedallabeling or packaging 
of samples being sem oftsrte for analysis. 

5.7.4.3 Sample COllection and Submittal for Analysis 

The objective of sampling at AOe C-1S.o" was to determine whether contamination was presem 
that could be associated with site actiVities. Figure 5.7.4.3·1 shows the sample locations. and 
Table 5.7.4.3 .. , summan:es the sampling conducted at this AOe. 

The two samples collected were submitted to an offsite laboratory In accordance with tne RFI Work 
Plan. The samples wer& analy:;:ed for VOCs and SVOCs within prescribed hOlding times. 
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TaBLE 5.7.4.3=1 
SUMMARY OF SAMPL.ES TAKEN' .. Aoe C.1S(tt1 

l.ocation to Sam",. to 0.",,, (in) M.trnl: I voe .. - svoes-
1>2376 02'1 >95-0245 72-78 SoM I 6841' 683.45 
'5-2316 02'1 >95-0246 '20-'26 SoIl I 6So:::t 6834!> . Baten numoen; 

5.7 .. 5 Background Comparisons 

(norganlcs 

Inorganic compounas were not analy"'..eCI1ortnls site. 

Radlonuclldes 

Radionudide C01nj)OUnds were not anaJy:ed farthis site. 

5.7 .. 5 Evaluation of Organic ConstJtuents 

Acetone was detected in CIne SUbsuttace soil sarI'l'Ile abOve ~ EOL. (0.01 mgIkg) at a 
coneentra'tion 01 0.016 mgIkg but was not carried fOtWard to tt'Ie SAl.. CCI'r.;)atiSOn stage beCause it 
is a common IaboratolY contaminant. The data usability 01-:ne detected value of acetone a1'Id the 
ether reported organics detected below 1tIe EOI.s and MOLs"are addresSect in Section 4.1.2.. 

Organics that were undetected are not retained as COPes.. 

5.7 .. 7 Human Hearth AsseSsment 

5.7.7.1 Screening Assessment 

No organic compounds were considered to be detected atlQve the ear.. $0 screening 
assessment was unnecessary. 

5.7.7.2 Risk Assessment 

No human heatth rek assessment was performed beCaUSe no COPCs were retained as a result 01 
the screening assessment and no unaccepttible human health risk. exists at ttts AOC •. 

5.7.8 Ecological Assessment 

The generallanctscape COndition around AOC C-1s..o11 is moderatoly deveJope<1 and disturbed. 
but the AOC is payeo and there is essentially no potential far receptors to ceme in contact with 
acetone detected belOw the surface (Table 2.4-1). No furmer ecological evaluation 01 tnis site is 
required. 

5.7.9 Extent of Contamination 

NO copes were retained; therefor!. this section is not applica:lle. 

5.1.10 ConcluSIons and Recommendations 

Based upon NFA Criterion 5, AOC C-'S.011 wi! not be- added to the HSWA modUle of the 
Laboratory RCRA operating permit and is proposed tor removal from the ER Project t.ist Of PRSs. 
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5 .. 8 PAS 15-010(C) 

PAS 15-010(c) is a crain line tnat carried only rainwater. In the Notice of Deficiency (NOD) 
response- dated August 12.. 1994 .. it was recommended 10r NFA (ER 94-J351). Because no 
response was. receiveC frOm' tl'le EPA.. this: site is recommended tor NFA based on NFA 
Criterion 2. 

5 .. 9 PRS 15-014{d) 

" . - PRS1S014{d) is an ouUaJlldrainage. In the OU 1086 RFI Work Plan (LANL 1993. 1087). it was 
rec:oamended fer NFA. Becar.:se- no response' was received 'from the EPA. this srte is 
recommended torNFA baSed on NFA Criterion 2. 

,' ..... ' 

5 .. 10 PAS 15-014{e) 

PAS lS-014{e) is an outtaIJ and drain line 'that was recommended :Or NFA in the CO 1086 RFt 
WorkP1an (lANL.1993.. 1087). The EPA inQuired as to whetner any additives were added to the 
ccollng water. and LANL responded that no additives went added. Because no response was ' 
received fram the EPA..1his site is. recommended 10rNFA baSed on NFACriterion 2. 

5 .. 11 PAS 15-014(1) 

. PRS15-014{J) isancurt.lllthatwasrec:cmmended forNFA in the CO 1086 RA Work Plan (LANL 
1993 .. 1087). The EPA 25kect wl'lether the cooling 'll:lWers received atrf heavy metals. LANL 
respondec1 that sodium molybdate is added to U1e cooling water tor anti-corrosion purposes. and 
1.I'MtUltal COnctilbation is less than 200 J)Pm.. Because no response was receivect 1n::Im the EPA. 
1nis_ is recommended forNFA based on NFA Criterion 2. 

5.12 PAS 15-002 

PRS 15-002 is abefmed aJea apprcximately SOO tt 1n::Im Building TA·15-20· and due east 01 a 
non.tHouttl lIre road. Four S3fTII)Ies were ecllected from two· locations. Based on the sample 
resutrs and U1e screening assessment. we recommend NFA for:his site under NFA Policy 
Criterion 5. 

5 .. 12: .. 1 History 

Curing the- 1986 Comprehensive Environmental Assessment and Response Program (CEARP) 
field SUlVey (COE 1987 .. (264). one fenner employee recaled two occasions when oil/uranium 
mixtut8SW8r&bumed 100 to 150 ydwestofthe site •. Also, in 199~ adlfterent employee recalled 
that an HE bum area was. 60cated acro.ss. the read 'from TA-15-20. He could net recall the oxact 
Jocatjon. 

Initial consuucnon atTA .. 1S (A-site) was completed in 1944 (LASL 1944. 10-0044). Engineering 
drawing ENG-C 15208 (1956. 10-0(28) $I'IOws a trash-tluming area about 900 ft southwest of the 
T ..... 'S.7 COnb'Ol room and across the road from TA-15-20. 

PAS 1SOQ2' is discussed in detail in Section 8.7 of the OU 1086 RFI Work Plan (LANl1993. 
1087). -
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5.' 2.2 Description 

A berm. about 3 ft high and' 0 tt in diameter. surroundS the pit on three sides. A seldom used dir: 
road. overgrown with vegetation. is visible leading to the bum pit. Because the aetivrties at this 
PAS were undocumented. metals. VOCs. SVOCs, ana uranium were analyzed. 

A description of the geology. hydrogeology, soils. and wildlife habitats Is presented in Chapter 2. 

5.' 2.3 Previous Investigations 

An aerial radiolOgical survey was conducted in 1982 by EG&GlEnergy Measurements (Frit::sche 
1989.1a.0033). This survey did not detect radionuclides at levels atove backgrouna. 

5.12.4 FIeld Investigation 

5.12.4" Results 01 Field Surveys 

Radiological su:veys were conducted immed1a1ely before sampling to help d".a.raden:e me PAS 
and to help establish health and safety conditions 10ron-srte workers. No elevated readings. were 
reported from these radiological surveys. 

5.12.4.2 Results 01 FIeld Screening 

HE spot tests were carried out at these sample loCations before the start 01 atr'f intrusive activities. 
No positive resultS were obtained •• 

Radiological screenin; at the sample locations consisted of screening the actual soil being 
sampled. No r£ladings were encountered that woula have entailed special labeling 01" packaging 
of samples being sent otfSite for analysis. 

XR.C' analysis was carried out at the field office atter sampling. The reSYtIS 01 tt'Ie field screening 
and of PC! sample analysis by XRF are oresented in Appendix O. Correlation Be1ween tI"Ie Field 
XRF. Lies. and L.aboratcry ResultS. 

5.12.4.3 sample COllection and Submittal for Analysis 

The objective of sampling at PRS '5-002 was to determine wtletner conta.lTlination was pr~..ent 
that could be associated wstn Site- acti\.'lties. Figure- 5::2.4.3.' $l"IOw$ tne t'rNO ~ locations.. 
and Table 5.12.4.3-1 summariZes the sampling conducted at tl'l.is PRS. 

All four !i3mples coll4!';ted were submitted to an oftsIte laboratory in accon:tance with the RR WOf1<. 
Plan (l.ANL '993. 1087). The samples were ::tr.aly%ed for 10tal uranium. TAL metals. VOCs. and 
svoes witnin prer...c:ribed holding times. 

5.12.5 BackCfround Comparisons 

InorganJcs 

Barium •. copper. mercury. and uranium wer& detected in me surtaee.and SU%lSUftace sods. above 
their background UTLs.. Further analysis. Of the inOrgane ca:a showed 1nat the c:1iS:trIbution 01 tne 
uranium site concentrations was not statisticaDy different from bad<grcu.nd (urclnium: Gehan test po. 
value. 0.8532. Quantile test p-value • 0.5967. SJippage test p-vah.Ie .. 1.0000. See Seaion 3.2 
for a disc:ussion Of theSe tests). As a result. uranium is not re1alned asa COPe. 
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Chal'terS 

TABLE 5,'2,4,3·' 
SUMMARY OF SAMPLES TAKEN - PRS 1>002 

I.ocauon 10 SlImp'. 10 ".pU'l MatriX Total • TAL. \lCCs· 
(in) Uranium Metal.· 

'>2~bO 021!>o9> 0-6 SOU ;0725 71206.71524 NA 
0205 

'fl.2~60 021.>9.> '8024 ::1011 70725 7'1206, 71524 7'!4JO 
0206 

'5-256' 0215-950- 0-6 Soil 70;25 7'206.7'524 NA 
0207 

'5-2562 0215-95- 18-24 Soil 70725 71206.71524- 7'436-
0208 

CIaU:tI numown. (\fA • nol m'laI z.a 

The inorganic:s that are greater than tna background UTLs am presented in Table 5,12.5-1 and 
were carried forward to the SAl.. comparison stage. The inorgani<:s that were undeteded or less 
than the background IJTLs are not retained as COPCs. 

The locations of samples with inorganics exceeding background UTLs are presented !n Figure 
5.12.4,3-'. 

TABLg $,'2.5:' 
INORGANICS WITH CONCENTRATIONS GREATER THAN BACKGROUND UTL.s 

FOR PRS 1 s.o02 

simp'. 10 C.pth Barium Copper Mercury 
fin. ) (ma/kg) (maJlca) (m.;r/kel 

LANLUn. NtA 3'5 '5.5 0.' 
SAl. 1141;" 5300 2800 23 

0215-95-0205 0.6 '62 7.22 0.25 
02,S-9e).0207 0-6 845 '17.5 0.59 
02' 5·95-0208 '8·24 2nO 9.53 0.52 

Radlonuclldes 

Uranium, the only radionuclide analyzed for at this site, was detected above its background UTL. 
but its frequency distribution was not statistically ditterent from background (see lnorganics). 
Theretore. uranium was not retained as. a radionuelide cope. 

5.12.6 Evaluation 01 Organic Constituents 

NO organic:: were detected above the eOL The reported organics detected below the eOLs and 
MCLs are addressed in Section 4.2.2. 

5.' 2.7 Human Health Assessment 

5.12.7.1 Screening Assessment 

Barium, copper, and mercury were detected at concentrations below their respective SALs and 
were submitted taan MCE. 
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ChaDterS S"ecific R9Sl.J1ts. ConcJusicns and Re(:Ommendaticns 

MUttJple- enemlca' Evaluation 

The MCE indudec:f three analytes. in the noncarcinogonic' effects category (Table 5.,a 7.'·'). 
The sum of tne maxi.,...,m normalized concentrations. was.. 0.4413. which is below tne target value 
of j .0. Therefore. these- anatytes were nat retained as. cOPCs. 

TABLE 5.]2.Z,]-, 
MULTIPLE CHEMICAL EVALUATION .. PRS· 15'-002 

ANALYTE 

Sanum 
Cops:er 
Mercury 
TOTAl 

HI 
MAXIMUM NORMALIZEO CONCENTRATIONS 

0.4(194-
0.0062 
~ 
0.4413 

5~12.7.2 . Risk ASsessment 

No human health risk assessment was..perlormed because no COPCs were retained as a result at 
tne screening assessment and no unacceptable human health risk exists at this PRS. 

5 .. 12.8 Ecological Assessment 

The general landscape condition around PRS 15-002 is a moderately disturbed grassland, and 
there is high potential tor recoj:ltOrs. to come in contact with ecological COPes (barium, copper. 
and men:ury) associated with the site (Table 2.4-1). Therefore. this PRS will be included as an 

. ecological COPCsource in the ecological risk assessment. An ecological risk: assessment will be 
conduaed when that approach has been approved by our regulators. Threatened and 
endangered species andlorsensitive habitat listed in Chapter 2 will be evaluated in the ecological 
risk. assessment. 
.. 
5 .. 12.9 Extent of ContaminatIon 

No human health COPCs. were- retained: therefore. this section is not applicable. 

5 .. 12 .. 10 Conc'uslons and Recommendations 

Based upon NFA Criterion S. PRS· 15-002 wit r.ot be added to the HSWA modUle of the 
Laboratory ReM operating pennit and is proposed for removal from the EFt Project List Of PFtSs. 

5.1 3 PRS , 5.o07(a) 

PRS 15-007(a) is designated as a material disposal area. MOA·N. Based on the laboratory sample 
results. and further discussions with site personnel. we- believe 'the original Phase I sampling may 
not have been conducted in areas of the contaminated fHI. Therefore, a Phase P Plan will be 
prepared and submitted as a.., addendum to this report. it appropriate-. At the- time of this wnting. a 
more precise Phase I geophysical survey is being carried out to further delineate the landfill 
characteristics. When this survey is completed. an addendum to this RFI report will be prepar&d; 

5.13 .. ' HIstory 

PRS,S-007(a) is described in Section 9.1 In the au 1086 RFI Wane Plan (1.ANL.1993, 1087) The 
1990 SWMU Report (lANL 1990. 0145) describes thiS PRS· as a pit containing remnants Of 
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several structures trom R·Site tha: !lad been exposed to exploSives or d"Iemical contamination. 
MDA·N wa: opened in '962 and covered by 1965. 

5.13.2 Oescrlptlon 

MOA·N is under an open field at tne imersection Of two roads. The MOA is believee to be 
approximately 300 tt long and '00 1t wjde. Pieces of meta1 and rebar a.re visbIe at the surtace 
which is mounded from the onginal wade Of the land. 

A description at the geology. hydrogeology. soils. and wildrtte habftatS. is presentee in Chapter 2. 

5.1S.3 Previous Investigations 

NO previous investigations. were performed at this PRS. 

5.13.4 Aeld Investigation 

A geophySical survey was cono.aced in '995 whicn was inconclusive as to tne location of the 
MOA. Survey results indicated possible subsurtace 1"I"Ietalie objects in sevMal ~ but dic1 
not record the boundanes Of the landfin. Soil sa~ were eoDeded at seven locations baSed on 
geophysics rather than the locations proPOsed in the RA WOfr<. ?tan (LANl.. '953. 1087): 
however. we believl:!'tnese sample locations. d.id notful1y c:haraderi:e 1M site! based or: anaIytica1 
results. 

5.13.4.1 Resutts Of Field Surveys 

Radiological surveys were conducted immedia:eIy oetore sarn;Jling to help d1araaeri:e me PAS 
and to help establish heal:h and sa1ety eoncitions for oMite wo11<ers. NO eteva:ed readir.gs were 
reponed trom these radiolOgic:al surveys. 

5.13.4.2 Resurts of FJeld Screening 

HE s;ot tests were carried out at these sample locations before the start 01 atrtj intrusive ac:Mties. 
No positive ~Its were obtained. 

Radiological screening at the sample locations consisted Of screening the ac:ual soil being 
sampled to assist in determining wnich samples. would be subtMted for ct1SIte anaJysis, on me 
basis at metals content No readings were encourrtered that would have entai1ec1 special LaOe!i:ng 
or packaging of samples being sent O1fSite for ana./ySts. 

XRF anatysis ~ carried out at the field Office Ci1te-r satT\1'Ung to assis: in determinit'lg which 
samples would be submitted for O11Site analysis on -:tie basis at metal: content The result$. at the 
field screening and of PE sample analySis by XRF are presented in Appendix O. Correlaton 
Between the Field XRF. LIBS. and l.aboratory Results. 

5.13.4.3 Sample CollectIon and SUbmlttar for AnalysIs 

The objective at sampling at PRS '5-007(a) was to determine whether comamino:ttion was present 
that could be associat~ wtth site ac:tivrties.. Figure 5.'3.4.3-1 shows the sample locations. ana 
T~le 5.13.4.3-1 summari:es the sampling conducted at this PRS. 

Ot "the 22 samples collected. , 3 were submitted to an ottsite laboratory in accordance WIth the RFl 
Work Ptan (LANL 1993. '087). The samples were analy:ed for ISOtopic thorium. 'tOtal urannJm. 
TAl.. metals. veeS. and SVOC$. within prescribed holdin; titMs. 
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Chaptet", 

location 
'0 

Sample lD 

15-2562 021595-0209 
IS-2S62 0216-950210 
15-2562 0215-95-0211 
15-2563 0216-95-0212 
15-25&3 0215-950213 
1&-2563 0215-95-0214 

15-2564 0215-950215 

15-~S6" 01159502f6 
15-2564 021595-02'1 
15-25(.5 0215-950218 
15-2565 0215-95-0219 
15-2565 0215-95-0220 
15·25(.& 021595-0221 
15·2566 0215950222 
15-25&6 0215-95-0223 
15-2567 021595-0124 
15-2567 02159S0?2S 

'5-2661 0215-95-0226 
15-2568 021595-0221 
15-2568 0215-95 one 

IS-2Mie 02'5-!f50229 
1S-2U»S 0215-95-3'6 

• Oalc.h number. 
tlA • Not An3~lod 

OU 1006 nn J\i«1 
~onrl 

Depth 
(In' 
06 
19·2~ 

40-46 
0-6 

18-24 
50-56 
0-6 

1B-N 
33-39 
0-6 

18-24 
26-32 
06 

'8·2" 
29-35 
06 

19-24 
0-54 
06 

18-2" 
3()'36 
0-6 

Specific Resu1ls. Conclusions and Recommendations 

TABLE 5,13.4.3-1 
SUMMARY OF SAMPLES TAKEN • PRS 15-001(a) 

Matrix Isotopic' Tota." TAL- Mllal, voe, • SVOCs' 
ThorJum UranIum 

ScIil Not subm;ttocl fOf ana!ysls, in accordancE: with Work Ptan 
Soil ,lot stJt.m;tted 'or analysis. in acco~dance with Work Plan 
Soil 10'17 70()66 10468.70268 10563 70~24 

Soil 10117 70066 10468,70268 UA 10324 
Soil 10117 10066 10468.70268 105&3 70324 
Soil Not submitted fOf anafysis, in a:cordance with Work Plan 
Soil 70177 10066 10468. 7026S "'A 10324 
Soil 70117 70006 70468,102t8 10563 10024 
Soil 70177 lDOC6 10468,10268 70563 10024 
Soil 70'11 10066 70468.10156 NA 70324 
Soil tJot svbmitted fOf ana!ys;s, in accordance with Work Plan 
Soil '-lot submitted IOf anaJysis, in accordance with Work Plan 
Soil Not subm;tted 'Of an.aJysfs, In accordance with Work Plan 
Soil 10111 10066 70468,70156 70563 10324 
Soi1 70111 l00€.6 70458,70156 70563 70324 
Soil 10111 10('(,6 704158,10156 NA 70324 
Soil Not submitted 'Of anal)-sis, in accordance with Work Plan 
Soil Not submitlocllor analysis, in accordance with Work Plan 
Soil Not subm;tloo 101 analysis, in accordance with Work Plan 
Soil 10117 700€.6 70468,10156 70563 10324 -Soil 10111 10066 104&8,101(.6 10563 10024 
Soil 10111 10066 704&8, 10156 NA NA 

s-u 



ChaptsrS S"ecific Results. Conclusions and RSCDmmefl(Jations 

5 .. 13.5 Sackground Comparisons 

Inorganlcs 

Antimony. C:CR)er. fead. mercury. uranium, and zinc were dereaed in the suttace and subsuttace 
soits.. at c:cncentratlons.. abOve their background UTt.s. Further analyses ot the Inorganic data 
showed that the distributions ot· the copper. uranium, and zinc site concentrations were not 
statistically different from background (copper: Gehan test p..yalue .. 0.1694, Ouantile test p-value 
- 0.4397. Slippage test p.value. 0.0645; uranium: Gehan test p.value .1.0000, Quantile test p. 
value - 0.9356. Slippage testp-value .'.00CO: zinc: Gehan test p.value .0.7202. Ouantile test 
P"Yalue • 0.4476. Slippage test p.value • 0.0652. See Section 3.2 tor a discussion ot these 
1eS1S.). A$ a result. c:cpper .. uranium. and zinc are not retained as COPCs. 

The inorganic that are greater than the background UTl.s are presented in Table 5.13.5-1 and 
were earned 10IWard 10 1he SAL. c:cmparison stage. The lnorgani=: 1hat were undetected or less 
lnan background UTLs are not retained as COPCs. 

The lOcations Of samples with inorganics exceeding background UTL.s are presonted in Figure 
5.13.4.3 .. 1. 

TAlleE 5.13.5-1 
INORGANJCS WITH CONCENTRATIONS GREATER THAN BACKGROUND UTLs 

FOR' PRS 15-007(a) 

. Sampl. 10 Oeptft Anttmony Le.ct Mercury 
(in.) (mg/kg) (mg/kg) (mg/kg-) 

1.A"ol1..UTI.. NlA 1.0 23.3 0.1 

SAL . NlA 3' 400 23 

021 5-95-0212 0-6 O.21(J) , 11.4 0.23 

021 5-95-0215 Q.6 2.06 25.8 0.76 

0215-95-0216 18-24 3.34 33.2 1.63 

0215-95-0217 33-39 3.35 106 0.82 

0215-95-0218 0-6 0.4(J), 14,4 0.58 

021 5-9S-022Z 18-24 O.22(J)' ~3.2 0.4 

0215-95-0223 29-35 O.18(J)' . 26 0.082 

Q2't 5-95-0224- 0-6 O.23(J)' ,98 0.006(J)' 

0215-95-0:316 0-6 O.25(J)' 15.7 0.57 

NlA - not ~1CatlIe 
" Sample Values ate tMlow the mtMhod dlttlClion limits (Sec:ion 4.3. ~). J • estimated. U - und'teaed. 



CftaDter5 

RacUonuctldes 

Uranium was detected at a concentration above (IS backgTOuna 1JTL. but was not fooJnd to be 
statistically dJtferer.t from background ,see 11'101"g3nCs). Therefore. utarWm is. net retained as. a 
radio nuclide COPc. ihe other radiorr.JCI'des that were- undetected or less than bad<groond UTLs 
were not retained as COPes. 

5.'3.5 Evaluation Of Organic Constituents 

Acetone was detected in $Jbsurtace soils at eoncentratiom: (0.012· 0.03 mgIkg) abOve ttIe eo l.. 
(0.01 mgIkg) but was not <::alT'IO!:f toIWard to the SAL companson stage because it is a common 
laboratory contaminant. The daIa usability Of these acetone values and reported organics 
detected below the EOLs: and MOLs: are addressed in Section 4.3.2. 

Organics that were undetected or detected below tl'le EQI.s are not retained as. COPes. 

5.13.7 

5.13.7.1 

Human Health AssftSment 

ScreenIng Assessment 

Antimony, lead. and mercury were below the-ir respedlve SAl.s and were SUbmitted to an MCe. 

Multiple Chemical Evaluation 

The MCe included three analytes in the noncarcinogenic effects category (TabIP. 5.13.7.1·7), 
The sum otthe maximum normalized concentra1ions was 0.6740, wnich is below the tlt'get value 
of 1.0. Therefore. these analytes were not retained as copeS. 

IADL.E St'3·Z·'-~ 
MULTIPLE CHEMICAL EVALUATION .. PRS 1S-007{a) 

I ANAl,.VTE MAXIMUM NORMAt..IZED CONCENTRATIONS I 
·SOtl-NONCARCINOGEH'C·'·,.,··;··~::··:;,,,,,··,···:···,, ·p:··;· .. w/·';··",,,:: ':~"' .......... ,.~' .. :.,,,,,,,.~:;w;,,: .. , ... : . ...,:._< .. < .• ,;',; • ., ... ; •••••• ,:,,," : .••..• '.". 

Antimony O.,oa, 
I.. 0.4950 

M8~U~ ~ 
TOTAL 0.8140 

5.13.7.2 Risk ASsessment 

. No human healttl risk assessment was performed beeause no copes werP. retained as a result of 
the screening assessment and no unacceptable human health risk exis1s at this PRS. 

5.13.8 Ecological Assessment 

The general landscape condition around PRS 150-007(a) is moderately developed and disturbed. 
and tMre is moderate patemlal for receptors. to come In c:cmact with ecological COPes (antimony. 
lead. mercury, uranium, and acetone) associated WIth the site (Table 2.4-1). iherefore. this. PAS 
will be included as an ecological cope source In the ecolOgical risk assessment. An ecological 
risk assessment will be conducted when fMat approach has been approved by our regulators. 

OU'086RFI~ 
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SQ6df1C Results. Conclusions and FieCDmmendaticns 

Threatened and endangered. species, and/or sensitive habitat listed in Chapter2 will be evaluated 
in tne ecolcg;car risk assessment. 

5.13.9 Extent of Comamlnadon 

No human healtt1 COPCS were tetained; therefOre. this. sedion is not applicable. 

5.13.10 Conclusions. and Recommendations 

Thougn the s.afI1I)les. c:clJeded during PhaStt I san1J)Ung indicated that no COPes were present. 
furU'lef" characteriZation of the IandfiU i$ war:anrecr. A sec:cnd geophysical survey using new 
geophysjcaJ methCdS.. currently being COndUcted, may help establish adcfltior.al sampling 
IOca1ions tt'Iat wit delineate the boundaries of the site. Based on the geophysical survey, a 
dec:ision wllr be made regarding runner adon at this-PRS. which will be reported in an addendum 
10 this RR report. 

5 .. '4 AOe C-15-005 

AOCC-15-0OSisthesiteof former Building TA·1S·1~ FourscU ~Ies were c:clleeted frOm the 
tccaticn of 1he 1clnner building. Based on the sample results and screening assessment. we are 
r&CCmmendlng NFA forthis Site uncler NFA Policy Criterion S. 

5.14.1 History 

The building had been removed by'1962. This building may have been the original laboratory and 
shopforR-Slte. Little is known about activities in the building that may have involVed hazardous 
materfals. COPes described in the Work. Plan (LANL. 1993. 1081) Induded meraJs. HE. and 
VOCs. 

5.14 .. 2 DescriptiOn 

AOCC-15-00S isdesaibed in detail in Section 9.1 of the OU 1086 RR Work Plan (L.ANL. 1993. 
, 1087). The sJte ot 1tle tonner building is in a field adjacent to R·Site Road. ' 

A.descripticn of the geology. hydrogeology. soils. and wildlife habitats is presented in Cha;:lter 2. 

5.14 .. 3 PrevIous InvestIgations 

Prior to' 1965. thorium c:cntamination was found In Building TA·1S.1 and was cleaned up 
(BuCkland 1965. 10..0032). 

5 .. 14.4 

5.14.4.1 

Fle!d Investigation· 

Results 0' Field Surveys. 

Radiological surveys were conducted Immediately before san1J)ling to help characterize the AOe 
and to help establish health and safety COnditions for on-site workers. No elevated· readings were 
reported from these radiaJogical surveys.. • 

5 .. 14.4.2. Results of Field ScrHnlng 

HE spot tests. were carried out at these sample locations before the start of any intrusive adivitles. 
No posJtive results were obtained. 

OU 'C86 RFI RIIpart 
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ChamerS SDeciiN: Results. Conclusions and Recommenctations 

Rac:liological screening at the samj)le locationt consisted 01 screening the ac:tual sc~ ~ing 
sampled to assist in dP.termining which samples would be s-ubmitted for oftSite analysis on tne 
basis 01 metals coment. No readings. were encountered tnatwould have entailed speciaJ labeling 
or packaging of sampJes being sam ottsite for analysis. 

XRF analysis was canied out at 'ttIe tielc:l ottice after sampling to assist in determining wnich 
samples would be submitted for otfstte analysis on 'the baSis 01 metalS content The resutts. at the 
field screening and of PE sample analySis by XRF are presented in Appendix D. Correlation 
Between the Field XRF. UBS. and I..aboratory ResultS.. 

5.14.4.3 Sample Conectlon and Submittal for Analysis 

The objective of sampling at AOC 0.15-005 was to determine whether c:ontaminatian WZ "resent 
that could be asSOCiated WIth site aetMties. F'agure 5.14.4.3-1 shows 1tIe ~ locations. and 
Table 5.14.4.3.' summart:es the sampl~ conducted at this AOC. 

Three Of the four sampleS COneded were SUbmitted to an Of'fsi:e Iaborato!'Y in acx:ordanCe W'Itt1 me 
RFt Work Plan (l..AN1.. 1993. 1087). The samples were ar.a1y:ed for TAl. metaJs. isotopic thorium 
and total uranium. VOCs. and SVOCs witI'Iin pre--..cribed hOlding times. 

!ABLE S,'4.!.3:J 
SUMMARY OF SAMPLES TAKEN .. Aoe c-.15-00S 

l.oc;atlon Sample Cepth MatriX TAl.." taotopte Thcru"l.t'n & VOC:s" I SVOCs" 
10 11) (In} toII_tals Tom I Unanh.nn" 

'5-2569 t 02~5- 0-6 I Soli t:l9704. 69788.10390 NA 7~ 
7om~ 

'5-2561:1 I 02'15-950- '8--24- Son 69704. 6.97a.a., 70390 70369 1~ 
0231 700'12 

'502570 02'~ o..e Soli Net s.uomm.c tor ~ 11'1 ac::::on::anot wM WCIfI( ?Ian 
CZ32 

15-2570 0215-95- 1 &<4- Soil 69704. 69 788. f"a:s90 70369 l0:zJ,4 
0233 70012 . 

5.14.5 Background Comparisons 

(norganics 

lnorganics detected a: concentrations abOve tneir ~und un.s ate presented in iable 
5.14.5-1 and were can'ied fOrward !C the SAL.. eompanscn stage. The Inorgan;cs that were 
undetected or less tl"lan the baekg:'Ound UT1.s were not retained as COPes. 

The locations Of sampleS with inorganiC's. exceeding baC:kgt'OUnd. UTLs are presented in FIgUre 
5.14.4.3 .. 1. 

Radlonuclldes 

U:-anium was detected in the surface scij a a concentration Of 13.6 mgIkg.. which & abOve its 
background UTL of 5.45 mglkg (Table 5.14.5-1) and was c:anie<1 !01W3l'C to 1ha SAL comoariSOn 
stage. The radio nuclid es that were undetected or less tt'Ian background UT1.s were not retained 
asCOPCs. 

,. ..• ... 
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ClUJPterS SDecific Resu~. COneJUSiOM and Reccmrnenaations 

TArn,S S,14t~.' 
INORGANICS WITH CONCENTRATIONS GREATER THAN BACKGROUND UTLs 

FOR C-15-00S 

Sample 10 Depth Le.d Mangan ••• Mercury UranIum Zinc 
(in.) , (mallca) (mg/kg) (mg/ka-) (mg/ka; (maHeq) 

LANLUTi. N/A 23.3 714 0.1 S.4S so.a 
SAL N/A 4(10 Not Avallable 23 230129· 23000 

0215<09500230 0-6 29.4(J) '95 O.018{J}' 13.6 156 

021 s.es.oZH 18·24 15.2 n4 0.082 2.9 27.6 

0215·95-0233 18·24 29.5 161 0.22 1.29 38,1 
N/A - not aoplu:able 
• Uranium SAL. 01 230 m;l1<g is based on systemic affects: natural uranium SAL of 29 m~kg is based on 
radiation dose. 

, Sample value is below tho method dDtac:tiOn limit (Soc!icn 4,4.1). 
J _ estimated. U • undetected. 

The locations 01 samples with uranium exceeding its background UTI.. are presented in Figure 
5.14.4.3·'. 

5.14.6 Evaluation Of Organic Constituents 

No organics were detected above the EOL The reported organics detected below the EOLs and 
MOL.s are addressed In Section 4.4.2. 

·S.'4.7 Human Health Assessment 

Screening Assessment 

1.ead, mercury, uranium, and %Inc were detected at concentrations below their respective SA1.s 
and were submitted to an MCE. 

Because manganese was detected in one subsurtace soil sample a a concentration above its 
background UTI. of 714 mg/kg (Table 5,14.5.1) and beCause it haS. no SAl.. it was retl!ned as a 
COPC. 

. Samples were not analy.:ed tor isotopic uranium: therefore. using the ratio of uranium·234 to 
uranium-238 to: determine whether the uranium was natural 01" depleted could net be done. 
Secause the RFl Work Plan indicates that oath natural and dep~ted uranium may have been used 
atTA-1S. the more conservative of the two SAJ.s 01 rad*onuclide uranium. i.e~ natural uranium. 

, was used in the screening assessment. Uranium was detected belOw Is nalutaJ uranium SAL. of 
29 mglkg and was not retained as a radionudide COPe. It was not submitted to an MCE because 
it was tM only radionuclide abOve background. 

Multiple ChemIcal Evaluation 

The MCe included four anafytes in me noneardnogenic effects category (T~ S.' 4.7.1.1). The 
sum 01 the maxirr'IJm normalized concentrations W'2:i. Q.1493. wnid'1 is below the target valle of 
, .0. iherefore, these analytes are not retained as COPOs. 
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Specific Results. CCndusions and Recommenda:titJns 

IelL.~ $.'4,7,'-1 
MULTIPLE CHEMICAL.. EVALUATION .. C.1S-00S 

ANAl,.YTE 

L.NCI 
M.n:ury 
Uranium 

Zinc: 
iCTAL 

I MAXIMUM NOAMAl,.'ZEO CONCENTRATIONS 

0.0738 
0.Oe96 
0.0591 
. .a...a.a.v.a 
0,1493 

I. 

. " 5 .. 14:.7 .. 2 ' RiSk AS38ssment' 

. , 

I '" 

' . . - . 

The site.specific:preliminaJy remediation goat (PRG) for manganese was calculated to detennine it 
the detected concentration above the background UTL. warranted corrective action~ calculation' 
of the PRG was. based on an intrusive· Industrial exposure scenario because it was detected at a 
depth of 18 to 24: in. (Appendix C). The PRG for manganese was calculated to· be 2030 mg/kg. 
which is markedly greater than the maximJm concentration detected in the soil (724 mglkg). 

. Therefore. manganese was not retained as a COPC because itwas below the cleanup level. 

5.1"' .. 8 ECOlogical Assessment 

The generallandseape COndlfton around AOe C.15-00S is moderately developed and disturbed. 
and there is. moderate potential for receptors· to ceme in contact with ecological COPCs (lead; 
met'CUry. uranium. and :zinc) associated ~ ttle site (Tabte 2.4--1). Therefore. this AOC wil be 
inCluded as an ecolOgical cope source in the eeological' risk assessment. An ecological risk 
assessment wil be conducted when that approach has· been approved by our regulators. 
Threatened and endangered species andlor sensitive habitat ltsted In Chapter 2 wi! be evaluated 
in the ec:clogical riskassessrnent . 

5.14.9 Extent of Contamination 

No human health COPCs were- retained; therefore. this section Is not applicable. 

5.'4.10 Conclusions' and Recommendations 

Based upon NFA. Criterion S, AOC C.1s.o0S wil not be added to the HSWA module Of the 
LaboralClY RCRA operating permit and is proposed for removal 110m the SR Project List 01 PRSs. 

5.15 AOe 0.15-006 

AOCC-1~06j$.the site Of former Building TA .. 1S7. Two soil samples were colleded from the 
loc:.m;on of the former building. Baseo on the sample results and screening assessment. we are 
recommending NFA forthis site under NFA Policy Criterion 5. 

S .. 15 .. 1 History 

The tluiJding had been removed by 19f2. This-tluilding may have been used as a darkroom. but 
nate is known about adiviries in the tlUildlng that may have involved hazardous materials. COPCs. 
described in 1t1& Work Plan (LANL. 1993. 1087) included metals, HE. and VOCs. 
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5.15 .. 2 Oescrlptlon 

AOC 0..'5-006 is described in detail in Sedion 9.1 at 1he OU 10SS RFl WOl1t Plan (LANt.. 1993. 
1087). The SIte of the former building is in a field at the inters.eetion of the road to Firing Site E·F 
and the road to R·183. 

5 .. 15 .. 3 Previous lnvestlgatlons 

Prior1O 1953. a tnercury spill occurred in Building T.A<o15-7 and was.deaned trp (1-1 ONisicn 1953. 
0624). 

5.15.4 

5.15.4.1 

Field InvestIgation 

ResultS 01 Field Surveys 

Radiological surveys were COnc:tuded immecUately before S3m;:)1jng to help d'lataden::e the- AOe 
and 10 nelp establish healtn and safety conditions fOr on-site workers. No elevated readings. were 
reported from these radiological surveys. 

5.15.4.2 Results of Field Screening 

An HE spot test was carried out at this sample location before the start of any intrusive activities. 
No positive resultS were obtained. • -

Radiological saeening at the sample location consisted of screening the adUaI so~ being 
sampled. No readings were encountered that would rave entailed SJ)edallaDeling or l)ad<aging 
of samples being sam ottsite for analySis. 

- XRF analysis was. camed out at the field office after ~ing to assist in detennining whi<:h 
samples would be 'Submitted for offsite analys.is on the basis of metlls content. The results. 01 the 
field screening -and Of PE sample analysis by XRF are- presented in Appendix C. CCrrelation 
Between the Field XRF. LIBS. and Laboratory Resu~ 

5.' 5.4.3 SImple Collection and Submittal for AnalysiS 

The objedive of sampling at AOC C.1 5-006 was to determine whether c:orrtaminatlcn was present 
that could be associated with site activities. FIgUre 5.15.4.3·' shOwS the sample locations. and 
Table 5.15.4.3-' summarizes the sampling conducted at this AOC. 

One of the two samples collected was submitted to an offsi:e laboratory In accordance witn the AFl 
Wo", Plan (LANl 1993, 1087). The 5al"lllle was analyzed 10rTAl metals. isotopic thorium and 
total uranium. and SVOCs within prescribed hOlding times.. 

5.15.5 Background Comparisons 

2norganlcs 

No Inorganic compounds wore deteded at c:oncemratlons above the - background UTLs: 
therefore. 1hey were not retained as COPOs.. 
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Figure 5 .. 15.4.3.1 Location 01 AOe C1s.Q06 samples 
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IABLE S,' 5.4,3 .. ' 
SUMMARY OF SAMPLES TAKEN· AOe 0.15-00& 

LocatiOn Sample 10 Cept" M.triX TAL. IsotOPIc $VOCs· 
ID (In) Metals· Thorium & 

Total 
Uranium· 

'So~71 021 So9!>-0234 0-0 SOli ~9704. 69788. 70390 70234-
10012 

, So257' 0215-9S00235 18-24 SoIl Net sutlmltt8CI tor anaJy$JS. Itt ac:cc1't1anCe 
with 1M W()11( PIa.I'I 

• Baten nLlml:)ers 

Radlonuclldes 

No radio nuclide compounds were detec:ed at concentrations above the bad<g1'aund UTts; 
therefore. they were not retained as COf>Cs. 

5.15.6 Evaluation of Organic COnstituents 

NO organiCs were detected: therefore. they were not retained as COf>Cs. 

5.15.7 Human Heatth Assessment 

5.15.7.1 Screening ~.ssment 

No inorpanics or raaionudides were detected abov& backg1'Cu~ U'T1.s. and no organiCs were 
detected. Therefore. a screening assessment was net conducted.. 

5.15.7.2 Rlsk Assessment 

No human health risk assessment was pertormeo beCaI.Ise no COPCS were- retained as. a resu:t of 
the screenirlg assessment and no unacceptable risk 10 human healtt1 exists. at this site. 

5.15.8 EcologIcal Assessment 

No inorganic::s were detected .a.bCve their bad<ground. tJTJ..s and no organ;::s were deteaed. so 
these constituents were eliminated as. contaminant sources for ec:otogjc:at nsk. 'The~re. no 
further ecologiCal evaluation 01 thiS site is'. required. 

5.15.9 Extent of Contamination 

No COPCs were retair.ed: therefore. this section is not appfic::able. 

5.1 S. 10 Conclusions and Recommenc:urtJons 

Based upon NFA Criterion 5, AOC C.15-006 wi! not be added 10 me HS\IVA l'I'OCIUJe of the 
Laboratory RCRA operating perm¢ and is proposed fOr removal tram the ER Project Ust of ~ 
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5·.16 PRS 15·009(a) 

PRS 1S"()09(a) is an actlve septic tank located a ft 6 in. south of the southwest comer ot building 
TA·15·50. It is deferred from furttJeraaion until decommissioning. 

5.1'7 PRS 15-011(a) 

PAS 1S-Ot1(a) is described in the OU 1086 RA Wo~ Plan in Section 10.1.5.2 as a sump 
connected to trench drains-from Building TA-15-20. that in tum drained to an outfall at the edge of 
W~ef"C3nycn [pRS 1S"()11 (c:)] (LANL ':993,1087). 

Upon investigation. it was found that PRS 1 5-0'1 (a) is not a sump. bcJt a group of concrete trench 
drains tnat contain no S3I'I"IPling media. No visi:)le crad<S were observed in the drains. The outfall 
eventuallydl3insto PRS 15-011(C:) .. which was S3mpled (see Section 5.19). Any transponed 
contaminantswould have been deteded in the inves:ig31ion ot PRS 1S.Q11 (c). Based on NFA 
Pollc:y Criterion 1. we are recommending NFA forthis PRS. 

5.18 PRS '5-011 (b) 

PR$15-011(l)} isdescribed inttle RR'WorkPlan asadrain line serving Building TA·15-194 and a 
~I. In t:1e NOO response (ER 95-J:Wt). PAS 15-011{b) is described as a sump. The 
drainline leading to the canycn edge was sampled. 

S.,8 .. ' History 

PAS 15-011(t) isdesc:ribed in detail in Section 10.1 of the RA Work Plan (LANL 1993. 1087). 
The site may nave received degreasers. solutiOns containing sulfuric acid. c:hromates. and/or 
hydrochloric add orl'3dioadivrty~ 

5 .. 18.2 CeS4:rlptlon 

This PAS is a dirt drainage ditcn leading to PAS 1 S-011 (c:). 

A description at trle geology. hydrology~ soils. and wildlife habitats is presented in Ct".apter2;. 

5.18.3 ~revlous InvestlgatlonCs) 

NO ptev;Qus investigations were pel'1anned at this PRS. 

5.18.4 

5.'8.4.1 

FJeld Investigation 

Results of Reid Surveys 

Radiological surveys were CCnduded' immediately before sampling :0 nelp Charaaeri:e tne PAS 
and 10 help,establish heaJtn and safety c:cnditions foron.site wori<efS. No elevated readings were 
re;:c:ted frCm tt'lese radiological surveys. 

5.18.4.2 Results Of Reid Screening 

Art HE s;ICt test was camed out at this sample- location before the start of any intrusive activities. 
No_positive resuJts. were obtained. 



ChaDter5 SpeCIfic Results. CcncJlJSions ana ReCDmmendations 

Radiological screening at the sample lOCation consisted of screening tne adual soil being 
samples. No readings were encountered that would have entailed special labeling or packaging 
ot sample!: being sent oHsr.e tor analysis. . 

5.18.4.3 Sample COnectlon and Submittal 10r- Analysis 

The objective of sampling at PRS '5·01' (b) was to determine whether contamination was present 
that could be associated with site activities. Figure 5.18.4.3·' st'towf: the sarI'I;)le locations. and 
Table 5.18.4.3-' summari%es the sampling conducted at this PRS. 

Both samples collected were submitted to an ottslte laboratory in acccrdance with the RFI WOrk. 
Plan (LANL 1993. 1087). The :lamples were analy%ed for HE. total uranium. TAL metals, and 
SVOCs within prescribed holding times. The subsurface sample was also analy:ed for VOCs.. 

TABLE 5,18.4.3-:l 
SUMMARY OF SAMPLES TAKEN. PRS ,s.o"{b) 

Location SIImplo IC Cepth MatriX HE- TAL Total voe .. - SVOCs· 
10 (In) M_tal.- Uranium-

1S<-23Sa 021 s.es.olO4 0·6 Soil 82402 82469, 8246, NA 82414 
82886 

15·2388 021 S.9s.o705 10·16 Soil 82462 82469. 8246' B24S1 82474 
82888 

-!::Iatcn numbers NA. not anatyZ8(I 

5.18 .. 5 Background Comparisons 

Inorgantcs 

Inorganics detected at concentrations above their background UTl.s are pr9semed in Table 
5.18.5·1 and were carried forward to the SAL comparison stage. The lnerganics mat were 
undetected or less than the background UTLs are not retained as COPCs. 

The locations Of samples with inorganies exceeding the background UT1.s are presented in 
Figure 5.18.4.3-1, 

TABLE S.lJl.S::l. 
INORGANICS WITH CONCENTRATIONS GREATEER THAN BACKGROUND UTt..s 

FOR PRS 15-011(b) 

sample 10 Cepth coppar I..ad Mercury Zinc 
(In) {mg/icg) (mg/kg) (mgllcg) (mg/kg) 

LANLUTL NlA '5,5 23,3 0,' 50,8 
SAL , N/A 2800 400 23 23000 

021 f>.96-0704 Q.6 117,4 'Qi 0,'5 "0.3 
021::'-9&0705 I 10-16 94- 0:",7 O.O'}, I '0;'.3 

N/A - not appllCaOle 

Radlonuclldes 

Uranium, the only radionudlde analr-ed for at tl"Js s.lte. was detected at concentratiOns below i1$ 
background UTL and was net retained ru: a cope. 
ou , 086 ~Fl Raport 
Oi604Q,RFI 

," -
.-
.'~ 
~.' 



Cl'JaDterS· Soecific ReSUlts. Condusicns and Recommendations 

• Sarnoot 10m.", 

s.n;.typr. 
% St..IrfIA 
.~ 

15-ZJII I.oc'aIIIclIIIO 

.&. 
I 

f • 

Flgur. 5~'8.4.3-1 l.ocatJon of PAS 15-011(b) samples 

{ '.IZ2.IIXI iii 
i 
! 
; 

I 
I 

/ 

, I 

I \ 

1
/ r: 

• • I : : I 
( ;-:-: ,,)/ 
i -.. ,7 
\ ' 

....... r--._' 



Cl'laarerS 

5.18.6 Evaluation Of Organic: Cons"'Jtuems 

Acetone was reported in the subSurface sarT;lle at a conceTlbation at 0.0103 mg."ks; at:.love the 
EOt.. (0.01 mgIkg) but was not ea:tTied 'forward to the SAL. comoari:scn stage becau:se it is. a 
common latloratoty contaminant. The data usabCt1y of the acetone and the reported organics 
detected below the EOLs and MDLs. are addreSSed in SectiOn 4.6.2. 

Organics that wt"re lJI'Ideteded or detected below the eels were net retained as CO PCs. 

5.18.7 Human Heatth Assessment 

5.'8 .. 7.1 Screening Assessment 

Copper. lead. mercury. and.:inc: were detected at concentrations below their respedive SAts 
and were submitted to an MCE. 

Multiple ChemIcal EvaluatIon 

The MCE included tour anaIytes in the noncan:inOger.c e1fedS category (Ta.bIe 5.18.7.1·1). The 
sum of the rnaxiI'rom normali::ed concentrations is 0.5459. whictl is less than the target value 01 
, .0. Therefore. tnese analytes were not retained as. COPCs. 

!ABLE 5.18,Z.1-1 
MULTIPLE CHEMICAL. EVALUATION - PRS 'tSo011(D) 

ANAl.YTE MAXIMUM HORMAI..IZE.O CONCENTRATIONS 
SotL.HONCARCUI~~N'C>i>:'~"" ",~,., ",,':" "~ ,,,'··~·'·,:.-:<,,w·,,,,·,,,,,,,,,,,~~·:,,..!,·,:·,,,·,,,,,,,,··.'._,..:.,.:,, ""'"i'::-__ ,~;"" ::!',':''"''',''"'',:.,,,' .... : ,.,;' ... 

COp!l'8r 0.04'8 
Lead 0.4925 

Merc:ury 0.0065 
Zinc .Q.MSl 

TOTAL 0.5459 

5.18.7.2 Risk Assessment 

No human healtn risk assessment was performed because no COPCs. were retained as a result ot 
the screening assessment and no unacceptable human health risk exists at this. PRS. 

5.18.8 Ecological Assessment 

General landscape condition around 15·0' , (b) Is moderately developed and disturt)ed and tl"le re 
is high potential for receptors 10 come in contae with ecological COFICs (COJ)per, lead, mercury. 
and :inc) assodated WIth the site (Table 2.4.1), Therefore. this PRS wit be included as an 
ecological COPC source in the ecological risk assessment. An ecological rISk assessment wiD be 
conducted when tnat approach has been approved by our regulators. Threatened and 
endangered species and lor sensitive tlabltat listed in Chap1er2 will be evaluated in the ecological 
risk assessment. 

5.18.9 Extent 01 Contamination 

No human health COPCs were retained; therefore. this section Is. not applicable. 

OU 1086 RFI ~ 
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Soedfk: Results. Conclusions and Recommencations 

5 .. 18.10 ConClusions and RecommendatIons 

Based upon NFA. Critericn 5. PAS 15.()1'(b) wlI net be added to tne HSWA module ot the 
LabOratory RCRAoperatiOn permit: and Is pl'Qposed forremovalfl'Qm the ER Project Ust of PRSs. 

5 .. 19 PAS 15-011 (c) 

FRS 15-011 (c:) isJocated 3th edge Of the mesa top Wham all the outfalls from operations within 
h builc:tings in 'The HolloW'combine to flow into-CatIon de VaJle. Four soil samples. were collected 
alOng the drainages.. Based on the sa~ results and screening assessment. we recommend 
NFAforthis. Site under NFA. Policy Criterion S. 

5.19.1 History 

This drainage serves U'1e outfall$. frcm buildings within The Hollow (bowl-like depression area 
wiU'lin TA-15) U'1at have had var.ous uses. as assembly buildings. laboratories. and ShOps. The 
buildings;. ar.c1 also the drainage. are Still in use by the Laboratory's Hydrodynamics Groups. 

5 .. 19..2 DescriptIon 

PRS 15-011 (e) is. described in detaif In Section 10.1.2 in the OU 1086 AFI WOI1( Plan (LANL.. 1993. 
, 087).. The Imersection of U'1e drainages is. located approximately 100 it below the elevation of 
the tluiJdings;. Samples from fccanon 15-2594 went coUected at the intersealon of the drainages, 
wl'lile S3J'n!)les from Ioc:ation 15-2558 were the background samples discussed in the NOO 
response on August 24. 1994 (ER 94-J315). COPCs fOrmis site include uranium. beryllium, 
lead. chramium. VOCs. and SVOCs.. 

A desCription o11t1e geology. tlydn:)geology. seils, and wildlife l"Iabirats is presented in Chapter 2. 

5 .. 19..3 Previous InvestigatIons 

No previous. Investigations were perfOrmed at this- PRS. 

5 .. 19.4 FJeld Inves1lgatlon 

ReSUlts of FJeld Surveys 

Radiological suNeys went COncluded immec:1iately before sampling to help characterize the PRS 
and to help establish health and safetyccnditions toron-she workers. No elevated readings were 
I'eIXIl'fed from U'1es.e radiolOgic:a.l surveys. 

5.'9.4.2 Results 01 Field Screening 

HE SJ)Ot tests were carried out at these sample lOCations before the start ot any intrusive activities. 
No posJtive results. were obtained. 

Radiologicaf screening at the sample locations conslsteet of screening the aclUaJ soil being 
sampled. No readings were encountered that would have entailed special labeling or paCkaging 
of samples. being sent ottsite tor analySIs. -

XRF analysls was carried out at the field office after sampling. The results of the field screening 
arid of PE saf1l)le anaJysis by XAF are presented in Appendix O. Correlation Setween tne Field 
~F. USS. and LabOratory Results. 
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5.19.4.3 Sample Collection and Submittal for Analysts 

The objective of sampling at PRS 15-0" (C) was to de1ermlnewhetl'lercontamination was present 
that could be associated WIth ~ite activities. Figure 5.19.4.3-' shOws the sample locations. and 
Table 5.'9.4.3·1 summarizes t/1e sampling conducted at this PRS. 

The samples colleCled were submitted 10 an ottsite labOratory in accordance with the FIFl WOrk 
Plan (LANL 1993. 1087). The samples were analy:ed tor TAl metals. uranium. VOCs.. and 
SVOCs. All analyses with the exception ot one sample torVOCs we-re analy:ed wttnin prescribed 
holdlr.g times. The hOlding time for voe analysis was exceeded by 3 days. and the delay did not 
affect data usability (see Section 4.721or usability assessment). 

!ABLE 5.19.4.3-1 
SUMMARY OF SAMPI.ES TAKEN· PRS 1s.o11{C) 

Locatlon sample 10 Oepth MatrIX TA:" Total VOCs· SVOCs'" 
10 (In) Metal.'" Uranium'" 

1~25S4 OZ'>9S. 0-6 Soil 703"17. 69761 NA 7~ 
'0147 70015 

15-2594 0215-9!)' 30-36 SoIl 70317. 69i61 70446 1~ 
0148 70015 

15-2558 02'5-95- 0-6 Soli 703H. 69161 NA 702:35 
~49 70015 

15-2556 0215-95- 18·24 SoIl 70317. 6976' 70446 I 70235 
0150 1oo1S 

tlalCll nl.ll'\'ll)l4t """'- noc. analy.tIIQ 

5.' 9.5 Baekground Comparisons 

rnorganlcs 

Mercury and uranium were detec:tec1 in the surface and subsuttace $Oils. respectively • .a!:::IOv& mer 
background un.s.. Furtl'ler analysis 01 1M inorganic dam shewed tnat me distrb.rtion 01 trle 
uranium site concentratiol'l$ was not statistically dHferen: from backgrt)C.:nc1 (uranium: Gehan:es: 1> 
value. 0.9612. Ouantiletes:p-yalue .. 0.5967. Sli;:oage test povaJue .1.0000. See cna;ter 3 
for a d~n 01 these tests.). As a resutt. uranIUm is net retUr'Ied as a COPC. 

Mercury was detected at a concentration Of 0.1 S mgr~ atlOve ItS baCkground UT' ... Of O. t mgJ1<g 
and was c:amed folW31d to the SAL. comparisOn stage. The inorganics 1!'Iat were undetected or 
less than the background UTI.s are not retained as COPes. 

The lOcation at the sample with incrganic:s exe&eding background un.s is. pteSe1'I%ec% in FJgUre 
5.19.4..3-' . 

Radlonuelldes 

Uranium, tne only radiCInucJjde anaIy:ed ~r at thiS sire. W3$ detec::ed in me surtace SCi at a 
concentratiOn above its baCKground un.. but was not fOund to be statiSca11y Cltferent frOm 
background (see lnorganic:s). Theretore. uranium was net retalned as a radioru::lide COPC. 
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Cha'JterS 

5.19.6 Evaluation of Organic Constituents 

No organics ware detec:ed above the EOL The rec>ortecl organics detected below the EOLs and 
MCLs are addressed in Section 4.7.2. 

Organics that were undetected or less ttlan the EOLs were not retained as. COPCs. 

5.19.7 Human Health Assessment 

5.19.7.' Screening Assessment 

Mereury was detected en a concentration below its SAl.. 0123 mglkg and was not retained as. a 
COPC. It was net submitted to an MCE because It was. the only anaIyte detected abOve 
background. 

5.19.7.2 RiSk Assessment 

NO human health risk assessment was performed because no COPCs were retained as a result of 
the screening assessment and no unacceptable risk to human health exists attl'lis site. 

5.19.8 Ecological Assessment 

The general landscape cond~ion around PAS 1S·01 1 (c) is moderately developed and disturt)ed. 
and there is high potential for receptors to come in contact wrth ecolOgical COPes (mercury) 
associated with the site (Table 2.4 .. 1). Therefore. this PAS will be Included as an ecolOgical COPC 
source in the ecological risk assessment. An ecolOgical nsk assessment 'Nil be conducted when 
tt".at approach has been approved by our regulators. Threatened and endangered species and/or 
sensitiVe habitat listed In Chapter 2 will be evaluated in the ecological risk assessment. 

5,'9.9 extont of COntamination 

NO human health COPCs were retained: there1ore. this section is not applicable. 

5.'9.10 Conclusions and Recommendations 

Based upon NFA Criterion S. PRS , S..()11 ec) will not be addec to the HSWA module of the 
L.abOratory RCRA oporating pennit and Is proposed tor removal from the ER Project us: of PRSs. 

5.2D PRS 'S-O'4(1) 

PRS 1S-014{1} Is a drainage from the top of Building TA-1S·194. 

5.20.1 History 

Section 10,1.2 of the OU 1086 RFl Work ptan (1.ANL 1993. , 087) and the NOO response 
describe PRS 1s.(140) in detail, The buildings in the Hollow have had various uses as 8SS8rr.bly 
building. laboratories. and shops. They are stili In use by the Laboratory's Hydrodyr'.amk:s Groups. 

5.20.2 Description 

The PRS serves as drainage from the root OT Building TA-,S-194 and the roof at the shelter 
between Buildings TA-1 S·' 94 and TA·1S·50. The COPCs forthiS site include uranium, beryllium. 
lead. chromium. VOCs, and SVOCs. 
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5.20 .. 3 Previous Investigations 

No previous.investigadcns.were-pertormed atthis PAS. 

5..20.4 Fleld Investigation 

5.20.4.1 Results of FJeld Surveys 

Radiological surveys-were conducted immediately before sampling to help characterize the PAS 
and to help establish health and safety ccnditions foron..site workers. No elevated readings, were 
reported from these radiOlogical surveys. 

5..20.4.2 Results of Fleld Screening 

An HEspottestwns earned out at this sample IOcaticn before the s:art of any intrusive activities. 
No positive results were obtained. 

Radiological screening at tne sample location consisted of screening the actual soU being 
samJ)led. No readings. were encoumered that would haVe entailed spedallabeling or paCkaging 
of samples being sent offsite 10r analysis. 

5.20.4.3 Sample CoUldlon aner SutJmlttal for Analyses 

The objedive of sampling at PRS 15-014(1) was to determine whether contamination was present 
that could be asscdated with site activities. Figure 5.20.4.3-' shows the sample location, and 
Table 5.20.4.3-' summarizes-the saf'I1)llng conducted at this PAS. 

The samples collected were submitted to an ottsite laboratory in accordance with the RFI Work 
Plan. The samples were analyzed forTAL metals. total uranium, HE. SVOCs. and VOCs within the 
prescribed noldlng times. 

:tABLE 5.2Q.4.3-1 
SUMMARY OF SAMPLES TAKEN. PRS· 1s.o14(1) 

Location Sample 10 Deptfl Matrix TAL. Tota' HE· svoe.- lIoe.-
10- (in} Metel." Uranium" 

'5-2387 Q2., 5-96..0702 0-6 Soil 82469, 82461 8246 82474 NA 
82885, 2 
82497 

'5·2387 02'5-9&-0703 '2·'8 Soil 82469, 8246' 8246 82474 8248' 
82995. 2 
824..Q7 

• c;au:n m,."QoIr NA- rIOt . 

5.20..5 Background Comparisons 

Inorganlcs 

lnorganc detected at concentrations above their background UTl.s are presented in Table 
5.20'>' and were- c:aniecI forwald to the SAL comparison stage. The inorganics that were 
undeteded or less than the background UTt.s.are not retained as copes. 
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ChapterS Spsci(1C Results. Conclusions and RecDmmendation5 

The locations at ~ with inorganics, exceeding the background UTI.s are presemed in 
F'tgUl'& 5.20.4..3.'. 

!AILE S.20 5-l 
IHOAGAHICS W1TH CONCENTRAnONS GREATER THAN BACKGROUND UTLs 

FOR: PRS 15-014(1) 

Samp" J.o a.pUt Antimony Copp.r C. •• d Sllv.r Zinc, 
(In.l (ma/kaf {maIko} (mg/kg) (ma/ka) (matk'll 

L.ANLU11.. NlA 1.0 15.5 23.3 Not Avall80l. 50.8 
SAL NlA 31 2800 400 380 23000 

02't 5-96-0 702 Q.6 2.1 91.S 38.3 2.5 19.2 
02"t 5-96-0 103 12-'8 flO 53.S 9.1 fI() 57 

NoA-ncl .. 1'1« ClICK .c 

RadlonucUdes 

tJr:v1ium.. tne or.1y raCIionudide- anaJy.tecl fot' OK this-site. was deteded OK concentrations below its 
background UTland was net retain,eel. asa COPe., 

5..20.6 Evalu.uon of OrganIc. Constituents 

No Otganics were detedeCf above the eots.. The reporte<1 organics detected below the eQLs 
and MCf.sant addresSed in Section 4.82. 

Organics. tnatwer& undeteCed belowthe' EQLs were not retained as COPCs. 

5.20.7 Human HealUl AsSessment 

5..20 .. 7 .. 1 SCreening Assessment 

Antimony .. c::cpper;. lead. siNer;. and :!:inc were detected at c::cneentratlons below their respective 
SA1.s and were StJbmifted to an MCE. 

Multiple Chemical Evaluation 

The MCE induded five anaJytes.ln the noncarcinogenic: effects category (Table 5.20.7.1-1). The 
sum of tne m3:1dmum nor.naJized concermations is- 0.2084. which is- less than the target value of' 
T.O. Theretore. theseanaJytes.were not retained as COPCs.. 

:tABLE 5.20.7.t·1 
MULTIPLE CHEMICAL ANALYSIS, .. PRS 15-014(1) 

.na: 
ANALYTE 

Antlmony 
Copper 
Lead 
Silver 
Zinc: 

TOTAL 

QUl086RF1~ 
~.FIFI 

MAXIMUM NORMALIZED CONCENTRATIONS 

0.0577 
0.0349 
0.0958 
0.0066 
.~ 

Q.2084 

'. " ' 

" 



ChaDterS Sr;ectfic R8SJJtrs. Conclusions and Reccmmendarions 

5.20.7.2 RiSk Assessment 

No human health risk assessment Wa!; performed because no COPCs were retained as a result of 
lhe screening assessment and no unacceptal)le human health risk exists at this PRS. 

5.20.B Eeoioglcal Assessmont 

General landscape condition around 1S.014(ij is moderately developed and cistur'Oed and there 
is a moderate potential tor receptors to come in contact W1tn ecological COPCs (antimony. copper. 
lead, silver, and :Inc) associated with the site (Table 2,4-1). Therefore. this PRSwili be incltJded as 
an ecological COPC source in the ecological risk assessment. An ecological risk. assessment will 
be conducted when that approach has been approved by our regulators. Threatened and 
endangered species and lor sensitive habitat listed in Chapter 2 will be evaluated in the ecological 
risk assessment 

5.20.9 Extent of Contamination 

No human health COPCs were retained: therefore, this section is not applicable. 

5.20.10 ConclusIons and Recommendations 

Based upon NFA Criterion 5. PRS 'S.014(1) wiD not be added to the HSWA mocule of the 
l.abOratory RCRA operating perm.1t and is proposed tor remCJval from the ER Project List of PASs. 

5.21 PRS 1S-0140> 

PRS 1S-0'4G) consisted of three outtalls tram BuUding TA·1S.S0. Frve soil samples were 
collected along the drainag9. Based on the sarJ1)1e results. and screening assessment. we are 
recommending NFA tor this site under NFA POlicy emeticn S. 

5.2' .1 History 

Section 10.12 of the au 1086 RFI Wor1< Ptan (L.ANl 1993,1087) anc1 the NOD response (ER 94-
J315) de<-..cribe PRS 1S.014W in detail. Building TA·15-SO nas had various uses as assembly 
building, laboratories. and shops. It is still in use by the Laboratory's ~ Groups. 

5.21.2 Description 

ihis PRS~nsists of a drainage channel which was partially as:p.halt. just below ttIe outfall. leading 
towards tI'I-e canyon. copes tor ttlis Site include uraoom, berytlium. lead. chrOmium. VOCs. and 
SVOC~. 

5.21.3 Previous Investigations 

No previous investigations were performed at this P'PS. 

OU1086RFl~ 
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CtJapterS S",cJfic ResultS. Conclusions and Recomment:Jations 

Field Investigations 

Results 01 FJeld Surveys 

Radiological surveys were c:onducted' immediately before sampling to help charaCterize the PAS 
and !Chelp establish heahh and sate:y conditions foronsite workers. No elevated ·reOldlngs were 
reJ:lOrtecl1rcm these radiological surveys. 

5 .. 21'.4.2 Results of Field Screening 

HE spottests were canied outatthes& sample locations before the start 01 any intrusive activities. 
No positive results were obtained'. 

Radiological screening at the sample locations consisted 01 screening the adUaJ soil being 
sampled. No readings were encountered that would ha\le entailed special labeling or packaging 
Of samples being sentof1site tor analysis. 

XRFanatysis was can1ec! out at the field office atter sampling. The resultS 01 the field screening 
and Of PE san'Jt)le anaJysis by XRF are presented in AJ:)pendix 0, Cormlation Between the Field 
XRF. was, and Laboratory Results. 

5.2.1' .4 .. 3 Sample Collection and Submittal tor Analysis 

The objective of saJ11)ling at PRS·15-014(j) was to determine whether contamination was present 
tt1at ccuJd be associated with site actiVities. FIgUre 5.21.4.3." shows the sample locations and 
Table 5.21.4..3-1 summari::es the sa~ling conducted at this PRS. 

'The samples celleded were- submitted to an offsite laboratory In accordance with the RFJ Work 
P1an(LANL 1993. 1087). 'The samples were analyzed for TAL metals, uranium. VOCs. and 
SVocs.. All anaI~ with the exception of the vee laboratory· duplicate were analyze<= within 
prescribed holding 'times. The holding· time forthe vee duplicate was exceeded by one day, and 
the delay did not affect data usability. (See Section 4.9.2 for usability assessment) 

TABLE S,21,4,3=1, 
SUMMARY OF SAMPLES TAKEN .. PRS· 1s.o140) 

l.ccatJcn Sample Itl tlepth Mattix TAL Tot •• VOCs" SVOC" 
10 (In.) Metal.· -Uranlum-

15-2504 0215-95-0141 0-0 Soil 71206. 70725 NA 71076 
71524 

15-2554. 0215-95-0142 1&-20 Soil 71206. 70125 71435 71076 
7152~ 

15-2555 0215-9500143 O·-r Soil 71206. 70725· NA 71076 
71524 

15-2556 CI2": 5-9500145 Q.6 Soil 11206. 70125 NA 71076 
,.,524 

15-2SS6 cz: 5-95-0146 :l~6 Scil 712Q6. 70725 71436 71076 
"'524 

~CM.IICn ., ___ ._ 
NA - f'IOC_)'::.l 
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PAS'5-014(J) 

• SIrt!Ij)Ie loCaoon 

~\YIw. 
%.~ 
.~ 

,5-2555 \.OCaIJon II) 

Figure 5.,21.4.3-1 L.ocatlon of PAS '5-014(1) samples 
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SDBCific ResultS. Conclusions'ami Recommendations 

5..2T.5 . Background Comparisons 

In organics 

Copper. lead: mercury. silver. and Zinc were- detected in the surface ancf subSurface soilS above 
tneirbackgrcund UTl.s... Ful1heranalysiS:01 tne inorganic: data showed that the distribution of the 
lead SIt' concentrations. was. not statiStiCally cttnerem f!'om b.1Ckground (lead: Genan test p-value • 
0.1036'. Quantile test J>Y3Iue - O.2S46 .. S~age test p-value .0.0281. See Sedion 3.2 fOr a 

. dlsc:ussiCn of U16se- tests.). As a result. lead was not retained as·a COPC. 

The lnorganics that are- greater than the background' UTLs. or that were deleted· but without a 
bad<grouncl' un.. are presented in Table 5.21.54 and were c:anied folVl3rd to tl1e SAL. 
comparIsOn stage. The inorganlcs tnat were undeteded or less than background un. were not' 
retalnea as COPes. 

The 1ocations of samples wiUl inorganics exceeding background UT1.s am presented in Figure 
, 5.2'1.4.,3-" .. 

TABLE 5'.21,5'., 
INORGAHICS WITH CONCENTRATIONS GREATER' THAN BACKGROUND UTLs 

FOR' PAS 15-0140) 

Sampl. CD Depth Copper M.rcury SlIve, Zinc 
.(In.) (ma/lea) ,{mg/kal (mg/kgl (mg/kg) 

LANL.UTL NlA '15,5 0.1 Not Available 50.8 
SAL. NlA 2800 23 380 23000 

0215009500141 Q.6 30.2 o.:n I'.D 103 
02150095-01 <42 '6-20 21.5 0.04- ,...;). 69.3 
021 5oo9500'I~. 0·, i 155 ·3.0 1.89 1640 
0215009500145· 006 I 149 0.06 f't[) 100 

Radlonuclldas 

Uranium. 11'18 only radionudlde analy.zecf for at this site. was detected below its background UTI. 
and was not retained as.a COPe. 

EvaluatJon of Organic ConstItuents 

Acetone' and 2-butanone were detected in the subsurface soil' above the EO!. (0.01 . mglkg) at 
concentrations of 0.05 mglk9 and 0.013(J) mglkg. respectively, but were not carried forward to 

. tI'Ie SAL. ccmpat1son stage beCause Of tnelr presence In the laboratory blank. The data usability 01 
the acetone- and 2.fJutanone values and 1I'Ie reponed organics detected below the eOls and 
MOts are addressed in Sedjon 4.9.2. 

OrganicS that were undetected or less· than the eOls are not retained asCOPCs. 
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Cl'Ul::Jter S 

5.21.7 Human Healtn Assessment 

5.21.7. , Screening Assessment 

Copper. mercury, Silver, and.:irIC were detected :: concentrations below tl'1eir res;:>eaive $ALs. 
and were SUbmitted to an MCE. 

Multiple Chemical Evaluation 

The MCE included four analytes in the nonc:a.rc::inOgenettedSGategOry (TZIe 5.21.7.'·'). The 
sum of the maxirrum normali:!ed concentrations is 0.2521. whicI'I is below 'the 1arget vaAJe at 1.0. 
Therefore, theSe analytes we:-e not retained as. COPes. 

TMU,E 5.%1,2'..'*' 
MULTfPt..E CHEMICAL EVALUATION - PAS 1S-014Q) 

[ ANA~YTE MAXIMUM NORMAL.lZeC CONCENTRATIONS 
SOIL-NONCARCINOGENIC· . 

I = Sillfer 
Zinc 

TOTAl. 

5 • .21.7.2 Rtsk Assassment 

0.0554 
O.1:JOot 
O.OQSO 
~ 
O.262't 

No human health risk assessment was performed becauSe no COPes are retained as. a result of 
the screening assessment and no unacceptable risk to human health exisl$ at tl'I:is site. 

5.21.8 Ecological Assessment 

The generallana.sarpe condition around PAS 1S-014(J) is moderately develcped and dis:ru~ 
and there is high potential for receptors 10 come in contact w1tn ec:oIogjc:a! COPes. (c:op~r. 
mercury. silver and ~nc) associated with the srte (janie 2.4-1). Therefore. 1l'Iis PRS wit be 
included as an ecologiCal COPe sourt:e in the ecolagicaJ nsk assessment. An ecoJogical riSk. 
asse--.snent wi' be conduded when that approach has been approved by our regulators.. 
Threatened and endangered specie$ andlorsensitive habitat listed in Chapter 2 wi! be eY3luated 
in the ecological risk assessment. 

5.21.9 Extent of COntamination 

No human health COPCs were retained; therefore, tnis sedan is not applicable. 

5.21.10 Conclusions and RecommendatIons 

Based upon NFA Criterion S. PAS 1s.o14{j) wil not be added to the HSWA module Of the 
Laboratory RCRA operating permit and is proposed for removal from the ER. Project List 01 PRSs. 
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Cl'laDter 5 Sceeifjc ReSIJIts. Ccndusiof1$ and Recommendations 

5.22 PRS 'S-O'4(g) 

PRS-15-014(g) is. an out1a!lloc:ated 11 tt east of 1tIe nol1hwest comerot Building TA·15·203. Two 
~es were collected at the outfall. Based on the S3fT¥1Ie results· and screening assessment. 
we-reccmmend NFA for1tlis site under NFA Policy Cnterion 5. 

HIstory 

This PAS is. a drain that was used fOr once-through cooling watertc an at compressor. The water 
drained to a ditch e~ing into canon de Valle. 

5.22.2 Description 

ThisPRSccnsistsct a drainage-channel thatwaspaniaUy asphalt. PRS 1S.()14(g) is described in 
detlil in the OU 10SS RFI Work Plan in Section 5.3.1.2 (LANL 1993. 1087). whid1 was moved to 
Sedion 10.12 with the NOD response (ER 94-J315). The COPCS associated with this site are 
uranium.. beryllium.. lead. Chromium. VOCs. and SVOCs. 

Adescrifmon of U'le geology. hydrcgeology.,soil$. and wildlife habitats. is presented in Chapter 2. 

5.22.3 PrevIous :nvestlgatlons 

No previous. investiga:ions were per10rmed at this PRS. 

5.22.4 Aeld Investigation 

5.22.4.1 Results of FIeld Surveys 

Radiological surveys were conducred immediately before sampling to help characterize the PRS 
Met to help estmlish heaJU'l and safety conditions 1cron-site workers. No elevated readings were 
reported from these radiological surveys. 

5..22.4.2 ResullS of FIeld· Screening 

HE spot tests were catTied out at this sample location before the start of any Intrusive activitles. 
Positive results. were obtained with the spot test. OX·2 results. showed no detectable HE: 
therefore. the sportes:s·are imerpreted to have been false positives. 

Radiological screening at the sample location consisted Of screening the aC:UaJ soil being 
samp/e<1. No readings were- encountered that would' have entailed spedallabeling or packaging 
of samples being sent otfsJte tor analysis. 

XJ=F analysis. was carried out at the field office after sampling to assist in determining which 
samples would be submitted forottstte analysis on the basisot metals content. The results of the 
field screening and of PE sample analysis by XRF. ues. are presented in Appendix O. Correlation 
Between the Field XRF. ues, and Laboratory Results. 

5.22.4.3 Sample Collection and .Submlttal for Analysis 

The objective of sampling at PRS 1s.o'4{g) was to determine whether contamination was present 
that could be associated with site activities. Figure 5.22.4.3-' shows the sample locations, and 
Table- 5.22.4.3·' sumrr.ariZes the sampling conducted at this PAS. 

OU 1066 FlFl Report 
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Specific Results. ~m::Iusions and Reccmmendatiof'tS . 

1..0Cltion 
ID 

15-2553 
16-2553 

'l;IoIII:I'I'-_ 

'TABLE 5,22.4,3-] 
SUMMARY OF SAMPLES TAKEN - PRS 15-014{g) 

Sample '0 Oepth 
(In) 

0215-9500008 006 
02'5-9500139 006 

N"' .... nolMlllyZli a 1.1 ... ,... .. 

Matrix He,· 

SoIl 65289,3 

I~ 

TAL I VOes· 
Metal.· I 

NA I NA 
6528783 I 6528723 

Total 
Uranium" 

6528402 

,The sarrrples. collected went submitted'1O~an Offsite laboratory in accordance with the AA Work 
. Plan (LAN!.. 1993. 1087)~ One sa,.,.."e was analy:ed for HE enly. wt'Iife the ether sample was 
analyZed 10rTAJ.. metals. VOCs~ and tetal uranium, within prescribed holding times. 

5.22.5 Background Comparisons 

Inorganlcs 

Incrganics deteaed in the surface soil at concentrations above their background UTLs are 
Pl'OSented in Table S..22,S.1 and were carried fOMard to the SAl.. comparison stage. The 
inorganics tnatwent undetec:ed er Jess than baekgtound UTLs were not retained as copes. 

The Jocaticns of'satrlf)IeS with fncrganics exceeding background' UTLs are presented in Figure 
S.22.4.3-1 .. 

TABLE 5.22.1:2 
INORGANICS WITH CONCENTRATIONS GREATER THAN BACKGROUND UTLs 

FOR PRS 15-01.(Q) 

SImp •• ID Depth Copper Lead Mercury Zinc 
(In.) (mQII(Q) (ma/ka) {ma/kal (ma/kql 

tANl.UTL N/A 15.5· 23,3 0,1 SO.8 
SAL NJA 2800 400 23 23000 

0215-95-0139 0-6 24..5 60.' 0.26 127 
~A-

RadJonuclides. 

Uranium,.1he enly ra<Sic~dide anaIy2ed feral this" site. was detec::ed at a concentration below its 
backgrCUnd UTlo.and W3Snot t8t1ined as.a COpe. 

5.22.6 Evaluation of Organic Constituents 

Nine organics.. eight of'whid1 ant polynuclear aromatic hyarocartcns (PAHs). were detected in the 
surfac:& soU abOve the EOLs (Table 5.22.6-1) and were carried forward to- tho SAL. comparison 
stage. Th&organics U'latwete undeted8d ~nt not retained as.COPCs. < 

'The S3J":1)ling rocation at this PRS receives sur1ace runOff tram several areas that are- probable 
scun:es: Of tt'Ie PAHs.. These indude an asphaltwalkway. the asphalt roof Of the adjacent building. 
and some crecsote ccvered eledrical poles. The PAHs detected are assumec1 the result of non-

, site relaled adMties. becauSe ttle n:ncff 1rom these sources would CQllect in the area sampled and 
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Spocific Results. CondJsions and Reconvnendario"., 

TABLE 5.U.§-1 
SOIt: CONCENTRATIONS FOR ORGANIC ANALYTES WITH VALUES GREATER THAN THE Eal • PRS 15·014(0) 

Safflp'e 10 Depth Ben lola)an'hra c en e 8.m:o(a}pyrene Be nlotbJUuoran'hena B.nlo(g ,h,IJperyl.n. 
(in., fmglkg) (ma/l'!l) ~(mglkg) 

SAl f.ltA 0.61 0.06' 0.61 NoSAl. 
EOl Nt" 0.33 0.33 0.33 --oT3 

0215·95·0139 0·6 0.46 0.41 0.6 0.39 

Sample 10 Depth BIS(2,olhVlhn!~IPhth,'ato Chryun. fluoranthen. Phenanlhr.n, pyr.n. 
(in.) (mglk (mg1kg) (mglkg) (mg/kg) (mglkg) 

SAL N'A 32 24 2600 NoSAl 2000 
EOl tl'A 0.33 0.33 0.33 0.33 0.33 

02159>0139 0-6 0.59 0.51 0.98 0.73 0.9 
N'A • ~ appTlCabla 

S 4) 
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5..22.7 

5.22 .. 7 .. 1 

StJ8Cific Results. Conclusions and RecammenrJations 

Human Health Assessment 

Sa_nJng Assessment 

CopC)er. lead. mercury. and %inc were- detected at concentrations below tneir respective SAl.s 
and were submitted to an MCE. 

Sis(2.etnylhexyl)phttlalate was detected below its SAl of 32 mglkg (Table 5.22.6-1) and was not 
re3ned asa COPC. ALL PAHs. were not retained as COPes because they were not related to 
site activities.. 

Multiple Cham leal Evaluation 

The MCE Induded feur analytes in ttle noncarcinogenic effects category (Table 5.22.7.1-1). The 
$\.1m of the maxiroom normalized concentrations is 0.1759, which is below the target value 01 1.0. 
These- analytes were not retained as: COPCs. 

TABLE S.22.7.1-J 
MU1.TlPLE CHEMICA1.. EVALUATION .. PAS 15-014(g) 

I ANALYTE I MAXIMUM NORMALrzeo CONCENTRATIONS 
soft .... N~n.r-... ~ I 

5.22.7.2 

Cgpper 
Lead 

Mercury 
ZInc: 

TOTAL 

Risk Assessment 

0.0088 
0.1503 
0.0113 
~ 
0,1759 

No hUman health riskassessmentwasperformecf because no COPCs were rotained asa result Of 
the screening assessment and no unacceptable riSk to human health exists at this site. 

5.22 .. 8 Ecological Assessment 

The general landscape condition around PRS·1s.o14(g) is moderately developed and disturbed 
and there is high potential for receptors to come in contact with ecological COPCs (copper. lead, 
mercury. and zinc) associated with the site (Tabte 2.401). Therefore. this PRS· wi be induded as 
an ecological cope source in the ecological risk assessment. An ecolOgical riSk assessment will 
be conducted when that approaCh has been approved by our regulators. Threatened and· 
endangered species andlorsensitive habitat listed in Chapter2 will be evaluated in the ecological 
risk assessment. 

5.22 .. 9 Extent of' COntamination 

No human health COPCs wero retained: therefore, tnis section is not applicatlle. 

5 .. 22 .. 10 COnclusions and Recommendations 

Based upon NFA Critertcn S. PRS ,S-O'4{g) wil not be added to the HSWA module of the 
Labora1Cry RCRA operating pem1it and is proposed tor removal from the ER Project Us: of PRSs. 
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5.23 PRS 15-014Ck) 

PRS '5-014{k) is C~ in !he OU '086 RF1 Work P1an in Section 10.1.5.2 (l.ANL. 1993, 
, OBi) as trench drains from BuilCing TA·,S.20 which dtaiMd to a sump. which,. in tum. drained. to 
an outfall at the edge Of Water Canyon. 

upon inv~iOn. i: was found mat the open trend\ ¢rains are concrete, COnt.ail'Urlg no sam;:>ling 
medium. so samp~ng Y'fI3S not possible. The drain lines Cbd not contain any visible evidence .ot 
crad<s. The ourtall eventually drains. to PAS 15-0"(C). wnidl was~ (see- SectiOn 5.19). 
Any contaminants transported 1tcm the site would have been detected n me PPS ,S-On{c} 
investigation but none were found. We recommend NFA fOr tt'IiS stte under NFA Peuey enterion 
1. 

5.24 AOe c..15-007 

AOC 0.'5-007 is reported to be an Oil stain under atempcltaJY building presently in place in the 
HollOw. It is proposea fOr deferred action until the te"llQrary bUilding is removed. 

5.25 AOe C-15-010 

Aoe 0.'5-010 IS an area that COnt3ined an underground fuel storage tank. until as removal in 
'989. Based on the satT'l;lle results and screening assessment. we recol1unend Ptlas'.e I tor thlS 
site. 

5.25.' History 

AOC 0.15-010 is. deSCribed in detail in Section '0.'.52 of the OU '086 FIR WOf'k Plan (1..AN1.. 
1993. 1087). Located 1S tt SOuth Of the- southeast comer of Building TA·,5-20. the area 
contained an underground diesel fuel storage tank untilltS removal in 1989. 

5.25.2 Oescrlptlon 

Part of the area that contained the fuel storage tank is now covered by a transportainer. The tank 
was approximately ,5tt to 20 tt long and 71t wide. The COPCs associated with tI'Iis site include 
uranium. beryllium. lead. chromium, VOCs, and $VOCs.. 

A d~nption of the geology. hydrogeology. soils, and wildlife habitats is "resented in Chapter2.. 

5.25.3 Previous Investigations 

No previous investigations were ~rtormed in this area 

5 • .25.4 

5.25.4. , 

Field Investigation 

Results of FJeld Surveys. 

Radiological surveys. were COnductecl immediately before sampling to help d'laracreri:e the AOe 
and to nelp establish health and safety COnditions for on-slte workers. No elevated readings. were 
reported trom these radiOlogical surveys. 
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Saecifk: FiesultS. CcncJusions and Reccmmendations 

5..25.4..2 ResultS Of Field Screening 

HE s;ottests were carried cut at1hese san1!)1e Iccaticns before the start Of any intrusive activities. 
No f)OS4iw results were obtained. 

Fladio~f screening at the sample locations consisted of screening the ac::uaI soil being 
S3f'I'\l:lIed. No readings. went enc:ounterecl that would have entailed spegal labeling or !)3Ckaging 
otsatnJ)f~ being sent oHsite 10r analysis. 

XP.F~wasc:amect cut attne field ct1ice anersampling. The resuJts. of the field screening 
ana of PE sar:'IJ)Ie analySis by :xRF are pmented in Appendix D. Cc~laticn Between the Field 
XRF. USS. and I.at?Ora:r:"y Results. 

5.25.4.3 SampJe Cenedion and Submittal for Analysis 

~ objective of s.atJ1)fing at AOC C-, S-01 0 was to determine whetnercontaminaticn was !)resenr 
11'I.3t could be associated wittt site ac:ivities. F'sgure 5.25.4,3·1 st'lQws. the sal"l1'le lOcations. and 
Table 5.25.4.3-1 summarizes ttle sampling conduCed at thiS AOC. 

The san1f:)fes collected were- submitted tc an C'l'fSite labOratory in accordance with the RFl Work 
P1an. The samples wer& anaIy%ed fOr-TAl. rnetiJs. VOCs. svoeS. and uranium. All analyses 
exceptforone VOCwere anaIy%ed within ~bed holding times. The holding time 10rthe voe 
in 1nis sampe was excee<:led by 8 days. and the delay did not affect daZa usability (see Section 
4,,1'.2 forusatlility assessment). • 

IAlleE 5 12:1.4.3.' 
SUMMARY OF SAMPLES TAKEN - AOC C.150010 

Location Samp •• 1O Oepth MatriX TAL. VOCs* SVOCS· uranium" 
10 (In) Metals· 

1>2551 0215-90- 18-24- Soil 71206. 7'436 71478 70725 
0137 71524-

1>2552. 02'f5-95-- 1&024- Soli 71206. 71436 71478 70725 
0138 7'1524-

5..25.5 Background Compartsons 

InorganiC$. 

lnorganicsdeteded in the subsurface soil above theirbackgroul'ld Uits are presented in Table 
S.2S.s..1 and wer& carried fOrward to the SAl. comparison stage. The inorganics that were 
undetected or res::. than me baCkground UTl..s were not retained as COPes. 

The locations. of samples with inorganics exceeding background UTLs are !)fesented in Figure 
5.25.4.3-1_ 
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ChapterS Specific Results. Conclusions and Reccmmet'1t:lations 

TABLE" 5.25.5-1 
INORGANIC$: wrnt CONCENTRATIONS GREATER THAN BACKGROUND' UTLs 

FOR .AOCC.15-010 

. Sample 10 O.pth Copp.r 1.. •• d Zinc· 
(In., (ma/tea) (me/tea) (maIko) . 

l.ANLuTL NJA 15.5 23.3 50.S 
SAL N/A 2800 400 23000 

0215-95-0137 18·24- 21.7 23.4- 54.7 
NlA-not 

RadlonucJldes 

Uranium.. the only radk»nudlde analyzed for at this. site, was detected below itS. background UTL 
. and was. nor retained as a cope. 

5.25.6 Evaluation of Organic Constituents 

Fourteen organic compounds. Went deteded in the subsurface soils abOve the EQLs (Table 
S.25.6--1) and were c:anied fcrward to the SA1. comparison stage. The other reported organics 
deteded below the EQLs. and MOLs are addressed in Seclion 4.11.2-

. Organics. 1..,. were undeteCted or fess1han the eQLs are- not retained as copeS. 

The Joc:ations of sampleS wtIn deteded organics aM- presented In F'lgUre 5.25.4.3·1. 

5..25.7 Hurun H.alth .Assessment 

. 5.25.7.1· SCreening Asussment 

CoDPet'. lead.. and zinc went deteded below their respedlve SAl.s atICI were submitted to an 
MCE 

. Seven organics.. acena~ene. anthracene. chrysene. fluoranlhene. fluorene. napmhalene. 
and pyrane .. went<'eteCted befowthetrrespediveSALs.and were submitted to anMCE. 

Four organics. ben:zc(a)anthtacene .. benzo(il)pyrene, ben:o(b)fluoranthene~ and indeno{1.2.3· 
Cd}pyrene. were deteded above tneirSA1.s and retained as COPCs (Table 5.25.7.1.'). Three 
other organic::s.. benzo(g.h.i)perylene .. 2.methylnaphthalene. and phenanthrene, were detected 
Table 5.25.7.1·2) but do not have SALs. and wer<t retained as COPCs. 

... 
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Ctlaptcf 5 Specific Results, CondJsions and Recommendations 

. TABLE 5.'5.6-1 
SOil CONCENTRATIONS FOn ORGANIC ANAlYTES WITH VALUES GREATER THAN THE Eal • AOC C-15-0IQ 

Sampl" 110 Oepth Acenaphlhene Anthracene 8enzo(.) 8enzo(a) Benzo{b) 
(In.) (mg,kg) (mg/kg) anth,acene pyrena fluora nthe ne 

(mglkg) fmg/kg) (mg/kg) 
SAL N'A 360 19- 0.61 0.06t 0.61 
Eat tfA 0.33 0.33 0.33 0.33 0.33 

" 0215·95-0131 18·2.- o 26(J)' 0.3(J)' , tv 0.82 1.28 
0215·95-01 :)8 t8·24 0.(18 t.19 1.19 1.83 2.92 

sample ID ,Depth B enzo(o,h,l)p "yl.n. Ch,y .. ne Fluore nthlne fluorene 
(In.) "{mg/kg) (mg/kg) (mgfkg) (mg/kg) 

SAL N'A N'A 24 2600 300 
i--. 

Eat. N'A 0.33 0.33 0.33 0.33 

0215-95-0137 18·2'- OA5 0.96 . 1.77 0.22{J)' 

0215·950138 18·24 0.85 1.73 3.B6 0.86 

Sample 10 D'pth (ndenoll,2,3- 2-Methyl- Naphthalene Ph.nanlhrene Pyrene 
, (In.) cdJpyune naphlhalene (mg/kg) (mg/kg) (mg/kg) 

(mg/kg) (mg/kg) 
SAL N'A 0.61 N'A 800 N'A 2000 

EOl N'A 033 0.33 0.33 0.33 0.33 
0215·95·0137 18·24 0."7 tll 0.21(J)' 1.5 1.B4 

0215·95·0138 18·24 0.88 0.35 1.0 3.01 3.24 
• So rIG vaJuBs ani Jl'IoW 118 tlAJ, aM IlBlfol-h:>d (\.)3C'~ IITvb lSOc~ 4 11 2) J • (!Slrn.l~ U.trJi-o~1 
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ChapterS Specific Results. Conclusions and Recommendations 

TABLE ~,2S.7,' .. ' 
CARCINOGEN ORGANICS- WITH CONCENTRATIONS IN SOIL THAT eXCeeD 

SALs ... Aoe C-15-010 

$amp'" 10' Locat&on Cepth Senzo(a)antnracene BenZO(8)py,ene 
10 fin.) (mq/kq) (mq/kq) , 

SAL. NlA N/A 0.61 a.061 
021 >95-0137 15·2551 18-24- NO 0.82 
0215-950013B 15-2552 18·24 1.79 1.83 

Sample 10 L.ocat.on Depth eenzo(b)fluoranthen. and.no(, .2.3-,e (In.) (mgfkg) cd)py,ene 
(maIko) 

SAL N/A N/A 0.61 0.61 
0215-95-0137 '5-2551 1&-24- 1.28 0.4-7 
02' 5-95-01 38 1>2552 18.24- 2.92 0.88 

No ..... notap~ 111..,-110 

TABLE 5, 25·Z· '-2 
NONCARCJNOGEN ORGANICS WITH CONCENTRAnONS IN SOIL THAT EXCeeD 

SALs - Aoe 0.15-010 

Samp,e 10 Location Cepth Senzo(g,h.i) Z-Methyl- Phenanthrene 
10 (In.) perylene naphtha.ene (mgfkg) 

'(mg/kg) _frne/kg) 
N/A NlA N/A No SAl.. NoSAL. NoSAL 

0215095-0137 1502551 18·24- 0.45 r-.c 1.5 
0215-9&00138 1502552 1B·24- 0.85 0.35 3.01 

NoA_".. I'..,-nolot~ 

Multiple Chemical Evaluation 

The !lACE included nine analytes in the noncarcinogenic' et1ec:ts category (Table 5.25.7.1 ~). The 
sum Of the maxlf1'lJm normalized concentrations is 0.' 726. which is below the target vatue of 1.0. 
Therefore, ttlese analytes were not retained as COPCs. 

An MCE witJ'l cnrysene was not pel10rmed because itwas tne only carcinogen detected below Its 
SAL Theretore. this an:;lytewas not retained as a COPC. 

TABLE 5,25.7,'-3 
MULTIPLE CHEMICAL EVALUATION .. AOe o.,S.010 

ANA1..YTE 

.Acenapmnene 
Anmracene 

Copper 
Flucranmene 

Fluorene -
Lead 

Nacmhalene 
Pyren", 

Zinc:: 
TOTAL 

--

J' MAXIMUM NORMALIZED CONCENTRATIONS 

,5.so 

0.0024 
0.0942 
0.0078 
0.0015 
0.0029 
0.0585 
0.0013 
0,0016 
~ 
0.1'726 



ChaetarS 

5.25.7.2 RISIe Assessment 

The site-s~itie preliminary re~n goaJs (?AGs) for me COPes: retained by the screenir:g 
assezment were calculated to determIne t the detected concen:raticns W2narneCI corrective 
adion. Calculatior: Of the PRGs were based on an intrusive incIustlial exposure seenano (sa:nples 
were taken at 18-24 in.) and a rtskfadOrof ,o--(~ndix C). The PRGswere eaJc:uJatee to be 50 
mgIkg fOr ben:O{a)3nthracene. ben:o{b}fluoranthene. and incleno('~"yrene. and 5.0 
mgfl<g for ben::o(a)pyrene. In addition. the CUrTlJlatiYe risk was calculated by adding togett'ler tne 
traeriot131 contribution of each ctlernical to determine t a ha:::atd may exist (Appendix C). The 
multiple chemical PRG analysis resulted in a ha:ard index of 0.45. which is below tne target value 
ot 1.0. The detected concentrations. of tnese COPCs were, tnerefore. below tne PRGs. and less 
than a ha::ard index of 1.0. 

5.25.8 EcologIcal Assossment 

The general landSCape condition around AOe c.15-01 0 is mod&ratety developed and disturbed:. 
and tnere is moderate potential for receptOrs to come irI contact *NIth eeologCal COPC~ (cop,:>er. 
:inc. and 14 organics) associated WIth the SIte (Table 2.40-1). Therefore. this AOC wi be included 
as an ecologieal COPe source in the ecological nsk assessment. An eeologGl nsk assessment 
win be conducted When that approach has been approved cy our regulators. ThreattmeC1 and 
endangered species and/or sensitive habitat listed in Chapter 2 win be eva/u.a:ed in tI'te ecological 
risk assessment. 

5.25.9 Extent of ContamInatIon 

The Phase I sampling conducted at this AOC in aecordance wttn the WOftt:. PIatl inclicated tnat 
there may be some contamination from the fue! tank previously buried a:: this site. Howeve-r. tne 
sampling was ~: sut1icient to determine the nature and extent of any contamination. k;. a result. 
Phase II sampling is recommended fortt\is site. 

5.25.1 C Conclusions and Recommendations 

Phase I sampling will be conducted at this site :0 determine the nature and extent of the 
contamination. 

5.25.1' Sampling and Analysis Plan for AOC C-'S-010 

5.25.11.1 Problem Definition 

The OU 1086 AFI Wot1< Plan (LANL. 1993. '067) der..cnbes the unde!l;round ruel tank that was 
located at this site. Before the tank was removed in '989, it contained Cliesel fuel. Duling the 
initial investigation Of this site. a portable transportainerwas Situated directly overthe pliOr location 
ot the fuel tank. Two samples were taken next ttl tne container at depttls of 18-24 ind'les In 
accordance with the Work Plan. However, the samples that were collected did not indude the 
former tank depth. Phase II sampling is required to fully characteri:::e the nature and extent of any 
potential contamination associated with this fuel tank. 

5.25.1'.2 Chemicals of Potentlal- Concern 

Pbase I sampling detected several PAHs. TPH. Bi'eX. and otner organiC cormituents associated 
with diesel1uel are also considcreo copes for this site. 
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ChaDterS Saecitic ReStJIts. CanclusiortS and Recommef"ldariortS 

5.25.11..3 Sampling and Analysis Design 

The tank was situated 3ft beJow1he ground S1.Irtac:e and was approxima:ely i ft in diameter. The 
bcttOm Of the tank.. therefore. was abcut '0 tt belOw surtace level. When the tmk was removed, 
!nO area was backfilled. PreJX)sed Phase J sampling includes three bOreholes. San'1J:)1es wal be 
taken 1rCm each tIorel'lOle at depthS Of 0 to 6 jn. 30 to 36 in (ttIe approximate depth the top of the 
tank OCCLI~ed): ar the soilnu1t interrace (which is expected to ocaJr where the bad<:iII endS at 
approximately'O tt): and. flnaJJy. at a depth 3 ft belOw the soilr.uff interface. 

'lbe three borenoles will be evenly spaced along me length Of ttle previous location Of the tank. 
Tr.e tank was 15 to 20 ft in lengUl .. and the satTq:lles wiD be spaced at i ft intervals along me cerner 
line of tt'le tank.. as. ShOwn in Fagure 5.25.1' ,3-1. 

5..25.11.4 Analyses 

AD surtace and subsurface samples wiI1 be anaJy:ed 1crSVOCs by ePA SW..a46 Method S2iO 
and TPH by EPA MetroOd 80'5. SubSUrface sa~ wiD also be analyzed for VOCs by EPA 
MethOd 8240. See- Table 5.25.11.4-1. Appropriate laboratory ONOC procedures wiD be 
1cIlOwec:l. 

!AILE 5.25.11 .4·' 
PROPOSED PHASE n SAMPUNG AND ANALYSIS PLAN FOR AOe o.15-010(a) 

FWd Scrw.1inG ~~ 

PRS1SoC1O(-) s.n.-
Atlt\a.8G. HEs SVQCI svoc. voc. TPH . o.th (in.) 

Gamma 

C).6 :l :l 3 3 :3 3 

3:lo36 :3 3 :3 :3 :3 :3 

SoIIIIuIt 3 3 :3 3 :3 3 

3' beIcIw IOIiI'Iu!t 3 :3 :3 3 :3 :3 

Tota. 12 12 12 12 12 12 

5.25.11.5 Sampling Plan Implementation . 

A land survey wil be conducted for the sample locations using established survey monuments 
and coordinates. publisned in the LAN!.. Survey Monument NetWOrk ManJai (!.ANI.. 1994). A 
SoIOda Set AlB Taras Station with SOR DaI3 Collector wit be used. Prior to sampling, aI sample 
locatiOns. wil be field screened for radioac.tivity and HEs in accordance with the SSHASP. 
APJ)IOpriat& health and safety precautions wI! be undertaken aCCCn:::ling to the Laboratory'S EFI 
Program SOPs (lAN!.. 1993. 0875) based on this screening. Sampling wiM be conducted using 
drilling techniques accon:::ling to LANL·eFl·SOp·04.0" RO. Sample collection wil be conducted 
accon:::ling to LAN!.. ER-50P·06.09. All samples 1M. be screened by photoionization dectection 
(PIC) forSVOCs." -

Itttle PIO reading on ttle final sample frOm any borehole is greater than twice the background 
reading. anottJersample will be taken from an interval twice the distance Of the previous. interval. 
That is. if tne final sample taken at 3 ft below soilltuff interface gives a high PIO reading. another 

OU 10SS RFI Report 
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Cha;:JterS S(J6cific R(J$ults. ConcJusjons ancJ Recommendations 

sample will be taken tltlm sbc 11' dee~:, down in the same borenole. Obvious Cdor ot petroleum 
Pltlducts In a sample will also l'eClUire turt!1ersarTq:lling in the same manner. 

All samples will be sent to a fixed laboratory for analySIs. This Phase I investigation wiU tie 
submitted to tne COE for inclusion in tne '997 budget. 

Field screening will be conducted by portable radiation detection instrUments and by was. 

All appropriate SOPs will be followed. 

Three surface sa~les (Q.6 in.). spaced 7 11' apart. wi! be collected frOm along me center line of 
the tank. 

At each sample location. boreholes will be drilled. The spiit spoon auger wiD corain ttl"!' soil frOm 
33-36 in. depth. Analytical samples forVOCs, SVOC$. and TPH will be collected. Sample depths 
of the soil/Mf intertace and 311' belowtM soi~'Mt interface 'NiB be COllected and analy.:ed fOrthe 
same COPCs as abOve. 

S.25.11.6 sample Handling 

samples wiU De nand led. packaged. and Stlip!)ed in accordanCe With the latest revsslons of the 
aptllicabfe l.abOratory ER SOPs. samples wi! be SUbmitted to offSite contract a.I"I3fytQI 
labOratories by direct shipping trcm the 1ield or thtough the Laboratory ~ Management 
Office. 

Field data wiI be collected and documented in the field notebooks and field ~ conedion 
lOgs. Additionally. required fielcl data will be entered in the SA 4-0'"' ele<::tronie field data ~. 
This electronic: record -wm be uploaded to the Fadtity tor ImonnatJon Management. Analysis.. ana 
Display (FlMAO) at the conclusion of the sampling season. oa:a venfic:atkln an:: tlaseline 
validation will be consistent with tne EP Project CAPP. 

5.26 PAS 15-014(a) 

PRS 1S-014{a} is an outtall1n:lm dtains Ioeatect in BWldingTA·15--1S3 that have been in use- sinee 
196'. Seven sau samples were ccUedec frOm the outtalls and the drainage. Based on the 
sample resul1S and the screening assessment. we recomrne:"'d NFA forthis Site under NFA Policy 
Criterion 5. 

5.26. , HIstory 

This outfall is permitted under EF>A Non ponutant Otsc:harge Elimina1ion System (NPOES) per1'M 
number 06A 123. Pror to being permded. I!S efftuent incIuoed photographje was;es. 1T'/a.I(j."'Ig 
Silver and organa 100 poten::tany ha:atdous ma:eria1s a: thiS. Jocaticn. A new crain was inStalled In 
, 98i which haS the same patn as the old drain. 

5 .. 26.2 DescrlptlOn 

PRS 1S.014{a) is described in Section '0.2.2 of the OU '086 RA Work Plan (L.ANl. 1993. 108i'). 
The PRS is an OUtfall from drains in BuildinglA-1S.,83 in use since 196't. Since satn;:IIing. this 
FJRS has been distUrbeC1. The SOil has. been inadvertently removed to make room for 
construction; sorne of the soil has. been redistriQuted ever the site and some may l'1ave been 
removed. COPCsassociated Wf'.h ttlis site include siNer. VOCs. and SVOCs. 

--, . 
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fi!J5Jt8r S· Specific Results. CondusioftS and Recommendations 

A description of the geology. nydrogeology. soilS •. and wildlife habitats is presented in Chapter 2. 

5.26.3 Previous Investigations 

No previous investigations were perlormed at this. PRS. 

5.26.4 

5.26 .. 4.1 

Field Jnvestlgat!On 

Results of Field Surveys. 

RadIological surveys were conducted' Immediately before sampling to help charactel'i::e the PRS 
and te help establish healtn and safety conditions tor on-site workers. No elevated readings were 
reponed from these radiological surveys. 

5 .. 26 .. 4..2 Results of Fjeld SCreening 

HEsp)t tests were carried out arthese sample locations before the start of any Intrusive activities. 
No positive resub were obtained. 

Radiological screening at !he S3f'I1)Ie locations consisted of screening the adUaJ soil being 
satnJ:IIed. No readings were encountered that would nave entailed spedallabeling or packaging 
of samples being sent otts.ite for analysis. 

XRF'anaJysis wascan1ed out at1n& field office atter~jng. The results of the field screening 
anct of PE sample analySis by XflF are presented in Appendix O. Conelation Between the Field 
XFU= .. UBS. and Labcratary Results.. 

5.26.4.3 sample ColJectIOn and SubmIttal for AnalYSiS 

The cbjedjve Of sampling at PAS 1S014{a) waste determine whether comamination was present 
that coula be associated with $o .. te activities. Figure 5.26.4..3·1 shows the sample lecalians. and 
Table 5.25.4.3·1 summariZes the S3J'Il)Iing conducted at this PRS. 

The samples colleded were submitted te 3'1 ottsIte laboratolY in ac:ol'danCe with the RA Work 
PIarL The ~ were anaJy.:ec1 tor TAL metals, VOCs. and SVOCs within prescribed holding 
times. 

TABLE 5,26.4.3:] 
SUMMARY OF SAMPLES TAKEN .. PRS 1So014{a) 

. L.oca1'0n Sempl. aD Depth Mattix TAL. Meta •• • VOC.- SVOCs" 
SO (In) 

15-2531 0215-95-0159 006 Sell 71387.70756 NA 70384 
1s-:2531 02'15-95-0160 26-32 So,' 71387,70756 70809 70384 
':5-.2532 02'15-95-0161 Q.6 Soil 11387.70756 NA 70.384 
15-2532 0215-95-0162 20-26 Soli 11387. 70756 70809 10384 
1~'"'S33 021 5-9s.o1 63 Q.6 Soli 71387, 70756 NA 70384 
15-2533 021 5-9s.o, 64- 6-10 SaIl 71387, 70756 70809 70384 
15-2534 02150095-0165 Q.6 Sol' 71.387, 70756 NA 7C384 

,,-, I'V\ -nctMIIIIY~ 
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· Char,rerS SDBCific Results. Conclusions and Recommendations 

Background Comparisons, 

· Inorganlcs 

Copperwas. detected in the surface and subsurface sons above Its background UTI.. Silver was 
detected in surface and subsurtac& soils but there is no background un. available. Further 

· anaJysJs Of the inorganic d3I3 ShOwed that the distribution Of the copper site concentrations was 
notstatiStlcally different from background (copper: Genan test p.value • 0.9944~ Quantile test' p. 
value-. 0.7944. Slippage testp.value - 0.0387. See Section 3.2 fora discussion Of these tests.). 
'As·a result. copperwas·nct retained as COPC. 

· Silver. which· does not have· a background UTI.. is presented in Table 5.26.5;'1 and was carried 
fOlWam to the SAL comparison stage. The lnorganics that were undetected or less than 
background UTLs were not retained as COPCs. 

The Iocatfons Of samples with detected silver concentrations are presented In Figure 5.26.4.3-'. 

TABLE 5.21.5-1 
INORGANIC$. WITH CONCENTRATIONS· GREATER THAN BACKGROUND 

Un. FOR. PRS. 15-014(a) 

s.mp •• tD Depth SUv.r 
{In.} (mgllcg) 

. LANL.UTL . NlA Not Available 
SAL N/A 3BO 

02'1 S.9s.o, 59 0a6 1.14 
0215-95-0160 26-32 3.67 
0215-95'()161 0-6 1071J) 
021 S.95-0162 20.26 3.56 
021 s.95..Q' 63 0a6 6.2 
0215-95-0164 6-10 1.1 
021 5-95..Q1 65 0a6 O.4tJ)' 

NtA-ncl.~ ,j - "'1'MI8CI u. 

Radlonuclldes 

NO raclJcnuc:Jlde compoundS were analyzed 10r at this PAS. . 

5..25.6· EvaluatJon of. O'lllaniC Constituents 

Acetone' was. detected in two SUbsurface- soU samples abOve the EQL. (0.01 mglkg) at' 
concentrations ot 0.019 mgJkg and 0.013 mgIkg but was not carried fOrward· to the SAL. 
comparison stage because it is a common Iabora:cry contaminant. The data usaJ:lility of the 
acetone- values. and the reported organics. detected below- the EQJ..s. anct MOLs are addressed in 
Section 4.12.2. 

The organics tnatwere- undetected or detected below EOLs were not retained as COPes. 
. ~ -

. , ",''',,' 



CharrterS 

5.26.7 Human Healtn Assessment 

5.26.7.1 Screening Assessment 

Silver was detected at concentrations below its. SAL. but was not submittec1 to an MCE because it 
was the only analyte detected. Therefore. it was not retained ~a COPC. 

5.26.7.2 Risk Assessment 

No human health risk assessment was performed because no COPes wer& retained as. a result Of 
the screening assessment and no unacceptable human healttl risk exists attrriS. PAS. 

5.26.8 Ecological Assessment 

The general landscape condition around the PRS is moderately dl::turoee and developed. and a 
potential exists tor ecological receptors to come in contact with ecological COPes associated WIth 
the site. However. removal of the PRS (see Section 5.26.2) precludes an evalu.1tion of whether 
ecolOgical COPC sources exist tortnis site. 

5.26.9 Extent of Contamination 

No human health COPCs were retained: therefore. tI"Iis section is not applicable. 

5.26.10 ConcluSions and Recommendations 

Based upon NFA Critenon 5. PRS '50014(a) ~ not be added to the HSWA module Of the 
LabOratory RCRA operating permit and is proposed tor removal tram the ER Project List 01 PRSs. 

5.27 PRS 15.014(b} 

PRS ,S·O,4(b) consists Of two separate ourtalls from drains from Building TA·15·~a:3. Thirteen 
samples were collected trom the drainages. Based on the sample results and the screening 
assessment. we recommend NFA torthis site under NFA Policy Cnterion 5. 

5.27.1 History 

The effluem from Building TA·15·' 83 included phOtographic wastes, making silver and organics 
the pOtentially na:ardous ma1erials at this location, 

5.27.2 Description 

PAS 'S·O'4(b) is described in Section '0.2.2 of the OU '086 RFI Won< Plan (LANL '993. '08i). 
Since sampllng. this PRS has been disturbed. Some soil has been inadVertently removed to 
make room tor construction; in addition, some soil has been redistributed over the site. The 
COPCs associated with this site include silver, VOCs, and SVOCs. 

A description of the geology. hydrogeology, soils, and wildlife habitats is presented in Cnapter 2. 

S.27.3 Provloes InvestIgations 

N~previous investigations were porformed at this PAS. 

OU'086 RF=l Report 
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5..27.4 

5..27.4 .. 1 

SDeCitk: Results. Conclusions and Reccmmendarions 

FJeld Investigation 

Results Of FIeld Surveys 

Radiological surveys. were- conduCted immediately before sampling to help d'lal'3c:teri%e the PRS· 
and to help estlCliSh heaJtn ancr safe:y conditions. for on-site workers. No elevated readings were 
teplrtec! from trlese radiological surveys. 

5.27 .. 4..2 Results Of Reid SetHnlng 

HE spot tests were carried cut at thes& sample locations before the start of any intn.Jsive activities. 
No positive results. were cbtained. 

Radiciogical screening at tne sam,:lle locations cOnsisted of screening the acuaJ soil being 
~ No readings were encountered that would have entailed special labeling or packaging 
of samples being sent oftSite tor-analysis.. 

XRF analySis was. carried out at me tield effiee ane'" sampling. The results Of the ffeld screening 
ancl Of PE sampe analysis by XRF are presented in Appendix O. Correlation Between the Field 
XRF. uas. and LabOratory Results. 

5..27.4.3 Sample Collection and Submittal for Analysis 

"'e objective Of salnJ',jng at PAS 15-014(b) was to venty whether contamination is present that 
could be asscciated with site activities. FIgUre 5.2.7.4.3--1 shows the sample locations, and Table 
5.2.7.4.!3-1 summan:eS-the sampling conducted at this PRS. 

The samples collec::zed were submitted to an otfSite laboratory in accordance with the RFI WOrk 
Plan (LANL. 1993. 1087). The samples. were analyzed fOr TAL metals. VOCs. and $VOCs. All 
analyses. except lor tNO vee S3fl¥)Ies were analy:ed within prescrlbec;· holding times. The 
hOlCing time fOr bot.~ vee samples. was. exceeded by 3 days. and this. delay did not affect data 
usability. (See Section 4.13.2. for usability assessment.) 

5.27.5 Background Comparisons 

'"organlcs 

Z!nc:was.detected in three surface soil sal1"Clles at concentrations above the background UTL of 
SO.S mgIkg. Furtner a.naIy$iS of the inorganic data showed that the distribution of the :inc site 
concentrations. was not statistically different 110m background (zinc: Gahan test p-value • 0.8536. 
Quantile test p-value • 0.4476, Slippage test p-value • 0.0039. See Sedion 3.2 for a discussion 
of these tests.). As a result zinc was not retained as a COPC. 

Theott1erinorganic$thatwere undetected or less than the background UTls Were not retained 
asCOPCs. 

Radlonuclldes 

Aadionucllde compoundS were not analy:edtorthis site. 

OU 1096 RFt Raport 
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"ChapterS SpecHic Results. CcncJusions and RecDmmendations 

':nBLE 5.27,4.3-J 
SUMMARY OF· SAMPLES TAKEN - PRS 1$o014(b) 

, , 

Location .e Sampl. Ie Depth Matrix TAL Metals· VOC." SVOCs" 
(In1 

15-2535 0215-~ 006 Soil 70311.70015 NA 70235 
0167 ' , 0215-95- 0-0 Soil 70317.70015 NA 70235 
0312 

15-25,35 0215-95- 30-36 Soli 70317 .. 70015 70446 70235 
0168 

'15-2536 0215-95- 0-0 Soil, 703'11, 70015 NA. 70235 
0169 

1'5-2536, ' 02'15-95- 30-36 Soil 7~17. 700'lS 70446 70235 
0,70 

15-25,31 0215-95- Q-4. Sotl 70317.70015 NA 70235 
0171 

15-2Sl7 02'S5-95- 9-~5 Soil 70317.10015 70446 7023S 
01i2 

15-.2538 021.s.95- Qo6 Soil 70317.7oo1S, NA 70235 
0113 

15-2538 0215095- 30-36 So., 7C317.7oo1S 70446 70235 
0':74-

1502$39- 0215-9S- 0-5 ' Soli 70317,70015 NA. 70235 
0175 

15-2539- 0215-95- 10-15- Sod 10317..70015 70446, 70235 
01~ 

15-2540 " 0215-95- 0-6 Solf 70311.10015 NA 70235 
0177 

15-2540 02'S5-95- 22·;25 Sotl 10317" 70015 10446 70235 
0118 

l'tA.-ncl 

5..2.7.$ Evaluatfon of OrganJc Constituents 

Thirteen organic: compounds. were deteCted in ttle sur1ace and subsur1ace soils above trle eOLs 
, crable 5:27..6-1) and were C3ITied fOlW3fd. 10 the SAt. comparison stage. The reported organics 
c:eteded below trle eels and MOl$. are a.cIdressed in Section 4.13.2. 

The ~U'1atwere undeteCted are atsonat retained as.COPCs. 

The- Iccations. of ~ wittI detected or less than me eeL organa, are presemed in Figure 
5.2'7.4.3·1. 

5..27.7 Human Heatth Asse~.nt 

5.27 .. 7.1 Screening ASsessment 

Eight crganie·anaIy2es. (acenaphlhene. amJ1racene. d'lfysene., dibenzo1uran .. fluoranthene. 
fluorene .. naphthalene. and pyreneI were- detected below their respective SALs. and all but 
d'IrySer'Ie. me only carcinogen. were submitted to an MOE (Table 527.7.1-1). 

Four organk: anaJytes. [benza(a)pyrene. benzo(b)fluoramnene. dibenza(a.h)anthracene. and 
inc:fi!nG(t .2.3-cd)pyrene] were detected a.bcve trier SAls. anct retained as COPCs ('Table 

" 
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Specific Resulls. Conclusions and Recommendations 

TABLE 5.21.6-1 
SOIL CONCENTRATIONS FOR ORGANIO ANAL VTES WITH VALUES GREATER J"AN THE EDt • PRS 15-014(b) 

Simpl, ID DIP.t,h Aeenaphlhent Anthracene Benzo(a)py.ene 
(fn. (mg1kg) (mg/kg) (mglkg) 

SAL Pt'A 3&0 19 0.061 
Eot' ll'A 0.33 0.33 0.33 

0215·950161 06 8.74 18.3 21.3 
0215·95 031~ 0-& tl) to 08S(J)' 
0215·95-0168 30·3$ tl) tV 0.68fJ)' 
02'~·9S.(J169 06 2.0S(J), 3.I1(J)· B.43 
02'5·950111 0-4 tl) tV 0.2{J)· 
02'6·95-0112 9·15 til In tD 
0215·950113 0·6 tl) IV 0.52 
02'5-95-0115 0·5 tl) III III 
0215·SS..(JH6 10-15 m tl> til 

Samp'. lD Oepth Chry"n. Olblnzo( •• h)· Dlbenzofuran 
('n.) (markg) anthruen, (mglkg) 

(malkg) 
SAL U'A 24 0.061 260 
Eot' N'l. 0.33 0_33 0.33 

0215'95 -0151 06 ,.0 5.-44 5.3 
0215·950312' 06 1.23CJ)- til til 
021S-950168 30·36 0.91{J}1I '11 Nl 
0215-95-0169 06 ".1 til Ml 
0216·950171 0-4 0.29(J.' In til 
0216·950112 9·15 til tn til 
02\ 6·95 .(J113 06 til ,n til 
0215·950116 o·s 0.22(J)' tv 1.0 
0215950116 '0-15 til III til 

W'" 1lf4. F~:'l. ~. ~ ~.'~ '°1 J • "!.~:na'-'<;l u. \n~,!€>;&oo.. 
dUro" X$O If '1.\ 1I)[0ls 

00 1006 f1SI ",101 
(I?(l»l RF I 

, 

561 

Benlo(b)lIuofanlhane 
"(mg/kg) 

0.61 
0.33 
55.4 
1.54 

O.SS{J}' 
'12.3 

O.lleJ)' 
tV 
1.0 

0.32(J)" 
rv 

Fluo,anthen' Fluoren. 
(rng/kg) (mglkg) 

2600 300 
0.33 033 
16 8.74 

2.49 til 
221 III 
20.8 NJ 
0.43 tV 
til til 

1.05 m 
0.41 til 
til til 

i'lcre.ukf 



Specific Resufts. Conclusions and Recomme'ndations 

IABLE 5,21.0-1 . 
SOIL CQNCENTRATIONS FOR ORGAN'O ANALYTES WITH VALVES GREATER THAN THE ~Ql 'I' PRS 1S-Q14{b) 

J (Continued) . 

S.mp'. 10 ~rp\h Ind.nol' ,2 ,3.tdJpyftnt Hlr,.hth I 1.n, Ph tnl ntht .n. (~v,.n. 
In. "malko)' maiko) (ma/ka) ma/kal 

SAL UtA 0.61 800 NoSAL 2000 

If EOl' NlA 0.33 0.33 0.33 0.33 
0215·95-0161 06 11.6 5.01 63.1 64.2 
0215·95·0012' 0·6 NJ t{) \.6\ 2.14 
0215·950168 30·36 N1 tll 1.15 1.7 
02,6·950169 ()'6 5.72 NJ 16 1B.3 
0216·950"t 0·4 O.H(J)" t.() O.21(Jl~ 0.38 
0216·95-0171 0·15 tV tll Ml N1 
02 t 5·95-0173 0·6 0.39 NJ 0.53 1.02 
0215·950175 0·5 N1 NJ O.24fJ)" 0.4 
0215·950176 10·15 Nl NJ tv tv 

\'t-nc.I .~~. .' -!.e~~ Ua 
~0215{,150167NdOi6hwa~IOXard 021595 0168 ard 03 t 2 MIf8!iliad 4)( so flaI fie E<lls are i1a&asGd 

TABLE 5,27.1.1-2 
CARCINOGENS WIT~ CONCENTRATIONS IN SQIL THAT EXCEED SALs • PAS 15-0t4(~) 

~.mpl. II;» lOtlnon Q·PI.h 8.n10 (I)p",ne B.nzo(b) Qlb.n Zo(a,h) Indeno(I,2,3·cd) 
ID (In.) (malka) fluoranth.nl Inthucene pyrene 

(mglko) (mglkg) (mg/kg) 
SAl NlA N'A 0.061 0.61 0.061 0.61 

0215·950161 15·2535 06 27.3 55.4 6.44 17.5 
0215·95·00\2 15·2535 06 0.65fJ)' 1.54 m tv 
0215·95-0169 15·2536 0-6 8.43 12.3 tv 5.12 
0215·95-0173 15·2538 ()'6 0.52 1.0 m 0.39 

r. ~"1l9I .' \J."f'IqI~~ .EIS~~ .l!. 



ChatJterS 

5.27.7.1-2), PMnamhrene was also detected in several SOil samples. (TaDIe 5.27.6-1) atld is 
retained as a CO PC because it dOeS not have a SA.!... 

MUltiple Chemical Evaluation 

The MCE included seven anatytes in tne noncarcinogenic effects category (Table 5.27.7.1.'), 
The sum of the maxim.lm normalized concentrations tor sample 0215·95-01 fS7 (the sample with 
the maximum normali:ed sum) is 1.1046. which is abOve the- target vc:Jue crt 1.0. Anthracene was 
the only analyte retained as a cope because it contributed more than 0.' to the sum. The other 
organic analytes were not retained as copes. 

An MCE 10r carcinogens was net pertOrmed because only one carcinogen. cntysene. was 
detected below its SAl.. Therefore, d'lrysene was not retained as a cope. 

IABLE 527.7,1-1 
MUL.TlPL.E CHEMICAL. EVALUATION - PRS 1s.Q14(b} 

I An.tvt.. MaXimum NOrmalizltt'! Concentrations I 
SOIL ... NONCA Re. HOG~HJC''''«'''''''''''''''''' "f,,,,<;,, •. ,,,,,t,<-;; .. ',<I"n .. ·Maldnsunt· 02't5-lS-0167 

AClinaphthene 
Anthracert8 

Dlb.nzofuran 
F1uoranthlne 

Fluorene 
Naphthalene 

Pyren. 
TOTAL 

0.024.3 
0.9632 
0.0204 
0.0292 
0.029' 
0.0063 
.Q...Q32l 
'1.1046 

The RFI Work Plan 10r 00 1086 (LANL. , 993. 1087) indicates that the outfalls at PAS 15·0'4(b) 
drained some 01 the 1100rs. sinkS. and asphalt root (whieh is probaJ:)1y the soun;:e at tne PAHs). In 
1992. the drains from the building were connected to the Sanitlry Waste Collection System 
(SWCS) and thus. they no longer drain imo the PAS. However, the area sampled. which includes 
the oLf.1alls, have been lnadve"ently dlstul'bed to accommodate a new building. This has resulted 
in soil removal and redi:;tribution. the result of which is that the PAS no longer exists at its former 
location. Because the area sampled no longer exists and the outfalls do not receive any drainage 
or PAHs, and the srte cannot now be located. we recommend NFA for this PRS under NFA Polh:y 
Criterion, , 

5.27.7.2 Risk Assessment 

No human heatth risk assessment was performed because no COPCs were retained as a resutt ot 
the screening assessment and no unacceptable human health risk exists at this: PRS. 

5.27.8 Ecological Assessment 

The generallandseape condition around the PRS is moderately disturbed al"ld developed, and a 
potential exitrts 10r ecol09ical receptors to co.me in comaer with ec:ologie&1 COPes associated with 
the site. However. removal of the PRS (see Section 5.27.2) precludes an evaluation of whether 
ecological cope sources exist tor this site. 

ou 1086 !=IFI Reoott 
C9604O.RFI 

.... 

... 

'"" , -, 



ChaDterS Saecilic Re$I.I/rS. CcncJusions and Recommend3t;on 

S.27~9 Extent 01 ContamInation 

The highest coneentrations of PAHs were detected at the outfalls Of PRS 1S·014{b} (Sample lOs 
0215-95-0167 and 0215.95-(169) (Figure 5.Zi.4:.3-1>. The~ was·a rapid decrease in PAH 
concentrations. as trle twO ourtalls merged (Sample 10 0215.95-(173) and subsequently eontinue 
on as one drainage until no PAHs were-detected (Sample IDs 02'15·95-0171. 021S.9S.Q175. and 
0215-95-0177). Therefore. the extent ot the ""noft from the asphalt roof has been elearly 
defined. 

5.27.10 ConcJUSIOnS and Recommendations 

Based upon NFA Criterion 1. PAS 15-014{b) wil not be added to the HSWA module of the 
Laboratcry RCRA operating permit and is proposed for removal from the ER Project Ust of PRSs. 

5.28 PRS 15-009(1) 

PRS 15-0C9(t};s a septietank located norttlwestof TA·15-~S3. One sludge sample was eolleded 
trtIm tne septic tank, Based on the sample results and the screening assessment, we 
recommend NFA tonnis site under NFA Policy Cnterion S. 

5.28.1 History 

According to the au 1086 work plan (LANL 1993, 1087) this tank accepted sanitary waste from 
LabOratcsy buildings. It was registered with NMED as an unpermitted individual liQuid waste 
system. "'e septic tank is no longer adi\le. 

5.28.2 Description 

FIRS· 15-009(1) is described' in detail in Sedien 10.2.3.1 ot the OU 1086 RFt Work Plan (I.ANL 
'993. 1087) • The tank is made Of reinforced concrete. copes associated with this site inelude 
uranium. sliver. berytlium. lead. VOCs. svacs, and HE. 

Adescrlptlon of trle geology. hydrogeology, soils, and wildlife habitats is presented in Chapter 2-

S.28·.3 Previous InveStigations 

NO previous. investigations were pertormed at this PRS. 

5.28.4 Field InvestIgation 

5.28.4.1 Results of FJeld Surveys 

Radiological surveys were conduded Immediately before sampling to help eharacterize the PRS 
and to,help establish health and safety eonditlons foron-site workers. No elevatod readings were 
reported from these radiological surveys. 

5..28.4..2 Results 01 Field Screening 

Field screening at this PRS eonslsted of moniroring for organic vapor::. witn a PIO. No elevated 
readings were eneountered. 

The sludge was submitted to the Laboratory Mobile RadiolOgical Van for radiological screening. 
No elevated readings were reponed from this screening. 

OU'086RFI~ 
~.RFI 



ChllDterS Soecific R8$lJIts. Conclusions and ReccmmendiItitJn 

5.28.4.3 Sample ConectJon and Submittal fOT AnalYSiS 

The objective of sampling at PRS , 5-009(1) was to detem:ine whether contamination was present 
that could be assodated WIth site activities. FlQUre 5.28.4.3·' shows. me sample locations. and 
Table 5.28.4.3-1 summari::es the sampling con~ed at this PRS. 

Although the RA WOrk Plan called fOr the collection ot 'tWO ~Ies, omy one sample ~ 
collected because trle contents were assumed to be homogeneous. The sample eoIlectect ~ 
submitted to an offSite laboratory and was anaJy:ed fOr HE. TAt metals. VOCs. SVOCs.. and to'I31 
uranium within prescribed holding times. 

IA BlE S.28.4 3-1 
SUMMARY OF SA.MPL.ES TAKEN - PAS 15-009(1) 

Location sampl. Oept" MatriX He- TAL VOCs· SVOCS·, Total 
10 10 rln) M.t.ls· Ul'2nium-

'5-2!>41 02'>S~ NJA ~Iucg. 71042 71501. n522 71377 ~ I 7Q999 
o,ss 7'1'175 

00IICl\ ~ rw .... 1'lOt~ 

5.28.5 Background CompariSOns 

InorganJcs 

lnorganics detected in the septic tank are presented in Table 5.28.$-1 and were carriet1 f01ward to 
t"le SAL COmpariSOn stage. The rl'lOrgarncs tnatwere undetected were not retained as COPes. 

The location at t1le sample with detected inorganic:s is presented in FIgUre 5.28.4.3-1. 

Radlonuefldes 

Uranium. the on.ty radiontIcrlde anafy:ed 10r. was detected in tt'Ie septic tank a:: a ccnc:entration of 
0.92 JLQIl.. It was carried tcrwartf to the SAL. comparison stage. 

The location ot me sample witl'I detected uramum is presented in F"'1gU1'e 5.28.4.3-1'. 

5.28.6 Evaluation of Organic ConstItUents 

NO organics were deteded abOve t'le EOL. The reported organics. detected belOw tne EOLs and 
MDLs are addressed in Section 4.14.2. 

Organics that were undetected or less tnan the EOLs are not r~ as COPes. 

5.28.7 Human Heattn Assessment 

5.28.7.1 Screening Assessment 

Fourteen inorganics were detected belowtneir respective SALs in trle septic tank: (Table 5.28.5-
1). Fourteen of tne inorganics. were SUbmitted to an Mee. i'he tne remaining inorganic. cadmium. was not submitted because it is considered to be a nOndetect due to btari< contatni:nation (see 
Section 4.14.1). 
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CIl3fJter 5 SfJecific ReSIJII'S. ConcluSions and Recommendation 

IA8LE 5,2£1.5·' 
INORGANICS WITH DETECTED CONCENTRATIONS GREATER THAN 

BACKGROUND UTLs FOR PRS 15-009(1) 

Samplo 10 CapUt ArseniC Barium Beryllium Cadmium Chromium 
(In.) (lJ.o/L) (lJ.g/l.) (~gll.) (lJ.q/l.) (LJ,Q/I.) 

L.ANI. UTI. N/A Not Not Net Not Net 
available available available availallie available 

SAt. N/A 50 ~OCO 4 5 'SO 
02'5<-95.0'55 N/A 4.5(J)' 92.8 O.'4(Jl' O.,7fJ)'" 1.48(Jl' 

Sample IC Cepth Cobalt Copper I.UCI Mercury NiCkel 
(In.) Cu.ea1L) (1J.{!J/1.) ru.oll.) (110/1.) (u.~/I.) 

LAN!. UTI. N/A Not Net Not Not Not 
available available available available available 

SAL NlA 2200 1300 50 2 100 

02'5-95-0155 N/A 5.0' tJ}' 3.51 (J)' 2rJl' 0.16{Jl' '5.5 

Samplo 10 Cepth Mangane •• Selenium Vanadium Uranium Zinc 
(In.) {/J..g/l.) {LLQ/I.) CllgIL} (LLg/L) Cu.QII .. ) 

L.ANI. 1I'TL. N/A Not Not N'ot Not. Not 
available available available available avaJ~le 

SAL NlA 1aO 6 260 20 "000 
02' 5e9s.o'\ 55 NIA 70.2 '.44CJ1' 3.6tJI' 0.92 29.8 

!'i'~. NIt, = oJ· ..s1l1'l"lolttM( . 1,.1 -1oI/'QI-.1Ioo 
f Semple u.s Mt belOW IN ~ 0It18dlOn 1mb ".14.1 . 

Uranium was below ~ water SAL. 01 20 J.Ig1l.. and is not retained as a radionudide COPe because it 
is the only radlonuclide detected. 

Multiple Chemical Evaluation 

The Mee included tourteen analytes in tne noncarcinogenic effects category (Table 5.28.7.1-'). 
The sum of the maxirn.uTI normali:ed concentrations ~ 1.1985. which is greater t!'Ian the target 
value of 1.0. This would indicate possible additive effects. fortne inorganiC:; d'!rtec::ted in the septic 
tank. However. nine of tl'le analytes submitted to the MCE were detected below the MOL!; 'and 
are J QualHied, These data have a high degree of uncertainty, and should be used wll.1'l caution in 
the data comparison (Section 4.14.'), In addition. the exposure pathway tor the septic tank 
contents IS ingestion Of ttle water. wl"lictl is extremely conservative and unlikely under any 
circumstance. As a r~..utt of these factors. the inorganics detected in the septic tank are not 
retained as copes. 

5.28.7.2 RIsk Assessment 

No human health risk assessment was perfOrmed beCause no COPCs wtr& retained as a result 01 
the screening assessment and no unacceptable human health risk exists at this PRS . . 
5.28.8 Ecological ASsessment 

General landsCape condition arouna 1S.009[O is moderately developed and disturbed. bUt there 
is essentially no potential tor &COlOgiCal recePtors to come in contact witn COPes in tt'Ie area 
sampled. Therefore. no runner ecological evaluation of this site- is required. 
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CI".a;,te,. 5 SpecifiC Results. CcnC/usions ana Reccmmenaation 

5.28.9 Extent of Contamination 

NO COPCs were retained: therefore. this section is not applicable. 

IABLE '.ZPt7.',,' 
MULTIPLE CHEMICAL EVALUATION .. PRS 15-009(') 

! l~m:m~ABN~A~I..~Y~T~E~ MAXIMUM NORMAI..IZEO CONCENTRATIONS· 
,.. WA "~I ~,,'e':--: ~i'.: ~~.:.n·"":""~~ :'::"'~ '''''\..;: . .: . ::' : .. ,:~'-:V "~;' """':.",,~.~ :;11:;";" ,"" .. k(.!':':-~\,,;: .~: • ."'t>~,:'~"'''''~:--:'''''''.('''1l" .. :.. /:'·· •. :1 .\~ t"'; .. .,..,,~, ~.: ..... ~ 

A,.,enlC 0.0900 
Barium 0.0928 

BetyUium 0.0350 
ChtQmium 0.0082 

Cobalt 0.0023 
Copper 0.0027 
Lead 0.0400 

Manganes8 0.0800 
Mercury 0.1550 
Nick.1 0.3900 

$elenium 0.2400 
Vanadium 0.0138 
Uranium 0.0460 

Zinc ~ 
TOTAl , .198S 

5.28.10 ConclusJons and· Recommendations 

Based upon NFA Criterion 5. PAS 15.o09(t) wil not be added to the HSWA module Of the 
t.a.boratory ReRA operating permit and is proposed for removal from the ER Project List of PRSs. 

5.2.9 PRS 15-Q09(k) 

PRS 15-009(k) is a septic tank located northwest Of building TA-1S.,83. One sludge sample was 
collected 1rom trle septic tank. Based on the sample results and the screening assessment. we 
recommend NFA for1his site under NFA Policy Criterion 5. 

History 

Aecol'dingto tne OU 1086 RFI WOtK Plan (t.ANL 1993. 1087) this Inactive tank accepted sanitary 
waste from LabOratory buildings. It was registered as. active with NMEO as an unpermitted 
individual liquid waste system. 

5.29.2 Description 

PAS 1S-<J09(k) is. described in detail in Section 10.2.3.1 of the OU 1086 RA Work Plan (LANL 
1993. 1087). The t!nk is made of reinforced concrete. COPes specified in the Work Plan as 
assodated with this septic tank include uranium. silver. beryllium. lead. VOCs. SVOCs. and He. 

Adesctiption of the geo6ogy. hydrcgeology.-soils. and wildlife habitats is presented in Chapter2. 

5..29.3 PrevIous Investigations 

No previous Investigations were performed at ttlis PRS. 
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S.29.4 Field Investigation 

S .. 29.4.1 Resutts of Aele Surveys 

Radioiogica, surveys were c:cnc:tu<:::ed immec1ia':eIy before sampling to help d'laraaert:e ttIe PRS 
and to help establish hea.l'ltl and satety conditiOns for on-slte workers. No elevated reaQnc;s. were 
reported from tnese radiologk:al surveys. 

5.29.4.2 ResultS of Flele: Screenln; 

Field screening at 1t1is PRS consistect of monrtoring for orgarnc V3p01'S 'Mtn a PrO. No elevated 
reacings were encountered. 

The sludge wcs submitted to the I..abOratory Mobile Radio logical Van for ~I screerling. 
No elevated readings were report&d from this screening. 

5.29.4.3 Sample COllection and Submittal for Analysts 

The objective Of sampling at PRS 15-00S(k) was to determine whether contamination was present 
tnat could be associated wttn site ac:tivrties. FIgUfe 5.29.4.3-1 shews the sam;::Me location. and 
Table 5.29.4.3-' summart::es the sampling conducted at this PRS. 

AlthOugh the 1086 RF1 Work Plan called for two ~ to be coneded. only one satl1;)le was. 
collected as the waste was expected to be homogeneous. The satTY,lIe COllected was submittect 
to an ottsrte IaboratolY in aec:crdance with the RFJ Work Ptan (LANl 1993. 1087).. i'he san'l;)Ie was 
anaty.zed for HE.. VOCs. SVOCs. TAL metals.. and to1aJ uranaJm within presetitIed nolCing times. 
Oue to an oversigl"rt. the aliquot intended for metals analysis was not sent. Subseq\.lentty. 
anOther sample was coJlected and submitted to an otfsite 1aDOratoIY In acam:tance wrttI the RA 
Work Plan. The sample was: analy:ed for TAl. metals within pl'e"'..enbed hOldingtimes. 

TABLE 5'69.4.3.' 
SUMMARY OF SAMPLES TAKEN .. PRS 1S-009(k) 

L.ocatlon Sampl. O.j:lth MatriX HE- voe.- SVOCs· ToUI TAL.. 
ID ID (In) Uranium· M*tals· 

15-2!i42 02'15095- NlA slucg_ it 042 71522 71an 70999 N~ 

0'57 
15-2542 02'5-96- NlA SlUdge NA NA NA NA 82509. 

0106 8.2S3A 
. tieioutl nIoIITIr.-n. I'IJI'\ • not ~ NA • not oit'oiIlyZloa 

5.29.5 Background Comparisons 

Inorganlcs 

lnorganics detected in the septic: tank are presented in Table 5.20.S.1 and were carried forward to 
the SAL. comparison stage. Tne inorganics Jhat were undetected were not retained as COPCs. 

The location 01 the sample with detected Ir.organics IS presented in Figure 5.29.4.3-'. 
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ChapterS SDecific Results. CcffCIlJsicns anaRecommendaticn 
~~------------------------~~----~--
Radlonucllaes 

Uranium was the only radionuelide analyZed for at this site and was detected at a concentration of 
0.91 1J.g/L.. It was carried forward to the SAl. c::ompawAn stage. 

The loca1ion 01 the sample with detected uranium is presented in FtgUre 5.29.4.3--1. 

IABLE 5,29 .. 5::1 
IN ORGANICS WITH CONCENTRATIONS GREATER THAN BACKGROUND UTLs 

FOR PRS 15-009(k) 

Slimp .. 10 Capth Ar •• nlC: B.rium eerylllym Coba't Mangane .. 
(in.) (140/1.) (110/1..) (140/ 1.) (14g/l.} (uO/L) 

LANLUTL NtA Not avadable Not available Not avaIlablit Not aV3i1able Not awulal)lct 
SAl. NIA 50 '000 4 2200 180 

0210.9>0157 NtA NA NA NA NA NA 

02' 5-9600706 NtA 5.79 fJI , S.!J IJI O.1StJI' .If> IJl' &:1.2 

S.mp,e 10 Oepth Mercury NICka' U,.nlum VanaClium llnC: 
(in.) (\.Lg/L) (loLg/l.) (LLOf!.) (LLOIL) (LLO/I.) . 

LANL.UTL. NlA Not available Notavadable Not avai lable Net av:lIla.Ole Not~ 
SAl. NlA 2 HIO 20 260 "000 

02'f 5-95-0' 57 N/A NA NA 0.9' NA NA 
02' 5-90.0 70s NlA 0.007 fJl' 20.' (J" NA 1.74IJl· 8a.S (J\ 

NfA-nat~ N,t, .. l'ICIt'aMtyad 
, ~'<IIIIuIIs ... 1:*Cw1t.1MfIC<I ~ lima CSe=on415. 1). 

5..29.6 EvaluatIon Of Organic Constituents 

No organics were detected above the eOL in ttIe septic: tank. iI'1e repcrted organics detected 
belowthe e01.sand M01.s are addressed in Section 4.15.2. i'he organics 1tIat were undetected 
or below the EOLs were not retained as COPes. 

5 .. 29.7 Human Health Assessments 

5 .. 29.7.' Screening ASsessment 

Arsenic. barium. be1yUlum. c::obaJt. rnan;artese. men::LUy .. nickel .. uranium.. van.acfium. and:1nc were 
detected belOW tneir respective waler SAL.s and WflI'e' $I.tl:)I'Tntted to an MCE. 

Uranium was belOw ~ wc:rer SAL 01 20 ~9fl.. and 'N3S net retained as a. radionudic1e COPe 
because it was the onty ractionueflde detected. 

Multlpl& ChemIcal Evaluation 

The MCE incIudedtenanalytesintne noncarcinogenic effeas category (TabI&S.29.i.'-1). 1'he 
sum Of the maximum nonnaJi::ed concentrafions s 0.9753. which is less than the tar;et value Of 
1.0. Therefore. the inorganics detected in 121e septic tanka:re not retained as COPes. 
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Chapt!"s SpecifiC Results. Conclusions and RecommendatiOn 

5~29 .. 7..2 . Risk Assessment 

. No human hea/ttl risk. assessment was perlermed because no COPCs were retained as a result of 
tne screening assessment and no unacceptable human health risk exists at this PAS. . 

TABLE 5,29,7,'.' 
MULTlP1.E CHEMICAL EVA1.UAT10N - PRS· 15-009(k) 

'5..29.8 

Barium 
8ecyllium 

Cobalt 
Mang.,.,. 
. Met'CIJty 

Nickai 
Vanadium 
Uranium 

Zinc:: 
TOTAl 

EcologICal ASsessment 

0.0165 
0.0400 
0.0035 
0.4900 
0.0485 
0.2010 
0.0455 
0.0067 
n.asml 

'The general Ia.ndsc:ape condition. around 1s.<)09(k) is moderately developed and disturbed, bur 
, #Ier& is essentiaDyno potenUaJ torecolOgical receptors.tocome in contac:twith COPCs In the area 

satIlf,)Ie<fbecauSe it is an endosed septic tank:. 'Therefore. no furtherecologicaJ evaluation of this, 
_ is required. 

5.29.9 Extent of COntaminatIon. 

No COPes were- retained;therefClre. this.sedion is- not applicable. 

5..29 .. 10 COnclusions ana RecommendatIons 

Based upon NFA Cttterion S. PRS 15-009(k) wiI nat be added to the HSWA module ot the 
LabotafCfY RCRA cper:ating permit and is proposed1orremoval from the EA Project Ust of PRSs. 

5..30 PRS 15-005(b) 

PAS 15-OO5(b} Is an active container~orage area for HE. Based on NFA Policy Ctlterion 5, this 
PRSwiJr nctbe ac11ea 10 1tJe HSWA module- Of the Laboratcry's- RCRA operating permit and it Is 
proposed for removal from the SA Project List of PASs. 

HIStory 

S«tion 102.3.2 Of 'the RFI Work Plan states.tnattnisccntainerstorage area is currently regulated 
under 40 CfRPatt262.. SandatttsAps:)llcatJIe to Generators of HazardoUS-wastes. 

5.30..2 ' 
.. . 

Cescr1ptlon 

Tbmeszcrageareasare foca1ed near-PAS 1S.Q05(b). The RFI Wed( Plan eaIs for collecting two 
~ tram the outsKle of the building. A grassy field is on one Side of the building. and a 
paved road son ItIe otnerside. 
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ChaoterS 

5.30.3 Previous Investigations 

NO previous investigations were performed attnis PAS. 

5.30.4 

5.30.4.1 

Field InvestIgatIon 

Results of Field Surveys 

Radiological surveys wen, COnducted immediately before sampling 10 help d1aracteri:e the PRS 
and to help establish neatth and sa1ety conditions for OMite workers. No readings significantly 
above background were reported from these radiological surveys. 

5.30.4.2 Results of Field Screening 

HE spot tests were carried out tit these sample locations before tI'Ie start Of any lntnJsive activities. 
One 10cation.,S·2S44. yielded a positive re$ult. Another test was conducted 2 in. aNay. with a 
negative result. Surface sample 021S·9S·018' was collected from the location Of the negative 
result. No further positive re!OultS were obtained. 

Radiological screening at 1he sample locations consisted of screening the actual soil being 
sampled. No readings were encountered that would have entailed special labeling or pad<aging 
Of samples being sent cffs~e for analysis. 

XRF anatysis was carried Out at tho field office atter sampling. The resultS 01 ~e 1ield screening 
and of PE sample analy'..is by XRF are presented In Appendix D. Col'l"8latlon Between the Field 
XRF and Laboratory Results. 

5.30.4.3 Sample CollectIon and Submittal for Analysis 

The objective of sampling at PRS 'S·005(b) was to determine whether contamination was present 
that could be a5sociated w~h site activities. Figure 5.30.4.3·' shows the sample locations, and 
Table 5.30.4.3·1 summari:es tM saf'nl)ling conducted at this PRS. 

All five samples collected were submitted to an offslte laboratory In accordance wit1'11he RFt Work 
Plan. The samples were analy:ed for lota! uranium and TAl.. metals within prescribed holding 
times. 

Location 
10 

'5-2543 
,5·2543 
,5·2f>43 
1b<>2:>44 
'S.2544 

·1:)d1Ch tl\.Im~ 
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T.AIH"E 5·30,4.a:l 
SUMMARY OF SAMPL.ES TAKEN - PRS 'S-OCS(b) 

Sample 10 Oeptn MatriX Totel TAL 
.tIn) Uranium" Metals· 

02,s.es.oH9 0-6 SOil 70274- 7'387170756 
021>9S.03,4 006 SOil 70274 1'3a71707~ 
02'5.&5.0180 ,8·24 !;oil 70274 7' 3e 7170 750 
0215<095-0181 0-6 Soli 70274 713871707!36 
02' s.9s.m 82 '8-24 Soil 10274 7'387170,56 
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ChaDter 5 SQedfic RBSUfts. CcncJu:s.ions aM Reccmmendatiort 

5.30.5 Background Comparisons 

Inorganlcs 

No inorganic compounds were detected at concentrations abOve the bad<gTOunCI UTl.:s; 
therefore. they were not retained ~ COPes. 

Radlonuctldes 

No radionucJide compoundS. were detected at COI'iC81ma1ions above the bad<gTOunCI UTl.:s; 
therefore, they were not retained as COPes. 

5.30.6 Eyaluatlon of Organic Constttuents 

Organic compounas were not anaty:ed1or'tnis PRS. in acccn::lat'lC&witn the RFiWork. Ptan ('...ANt.. 
1993.1087). . 

5.30.7 Human Health AsSeSSment 

5.30.7.1 SCreening Assessment 

No inorgarncs or rad/onuclides were detec:ed atx:Ive baCkground un..s and no org:anic::s. were­
anaIy%ed for at tnis site. Therefore. a screenino assessment was not conduCtec:. 

5.30.7.2 RISk Assessment 

No human health risk assessment was performed because no COPes are tet:ained as a result of 
the screening assessment and. no unacceptable human l'Ieattt'l risk exists at this PAS. 

5.30.8 Ecaloglcal AsSessment 

NO inorvarues were deteded above baCkg:round Uits anc:r no organics were detected.. so these 
constituents are eliminated as contaminant sources for ecological riSk. Thefe«i.re. no tut'the'r 
ecological evaluation of this. site is requited. 

5.30.9 Extent of Contamination 

No COPCs are retained: therefore. this section is not appIic:abIe. 

5.30.10 Conclusions and Recommendations 

Based upon NFA Criterion 5, PRS 15-0OS(b) wiI not be added to trle HSWA module of tI'Ie 
l.aDora1ory RCM operating permit and is proposed for removal trcm the ER Project Ust of PRSs. 

5.31 PRS. 1S.005(c) 

PRS 15-005(c) is an active container storage area for HE 1hat is OJrrentJy regulated under 40 CFR 
Parr 262. Standards Applicable to Generators Of Ha%atdou$ Wastes. Based on NFA Pol;ey 
Criterion 5, this PRS wilr not be added to the- HSWA Module of the Laboratory's RCRA Operating 
Permit. and is proposed for removal frOm the ER Proj<!ct Ust of PASs. 
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C/'JatlMrS ' $t:HH:;ific R8SlJ1ts. Conclusions and Recommendation 

5..31.1 HIstory 

In Section 10.2.3.2. the RFl Work Plan stales that this container storage area is currently regulated 
under 40 CFR Part 262. StandardS A;lPlicable to Generators of Hazardous Wastes. 

5~1.2 Description 

PAS 15-0OS{c:) is ICCatec:! nexttD a road very nearto tormer Firing Site C. 

A desaipCion of the geology. hydrogeotogy~ soils. and wildlife habitJls. is presented in Chapter 2. 

5.31..3 

5.31: .... 

,$..31.4.1 

PreYlous InvestlgatJons 

FJeld 'nvestJgatJon 

Results of Field· Surveys 

~ SUIVeyS were conducted immediatP.ly before sampling to help characterize the PRS 
and to hefp establish heaMl and safety COnditions tor on-site wor'<ers. No readJngs significamly 
abOve background went reported frOm these- radiological surveys. 

5..31 ..... .2 Results. 01 FIeld ScnMtnJng 

HE spot tests were carried out at these sample locations before ttle startOf any intrusive activities. 
No pcsitive resultS were obttinect. 

Radiologicaf screening z the sample IocaIions consisted of screening the adU31 soU being 
salq;ed.. No readingswere encountered that would' have entailed spedallabeting or packaging 
of samples being sentoftsite far anaJysis.. 

XRF anaIy.Sj$ waseoniecf cut at the field,office after sampling. The results Of the field screening 
ancl or PE ~ analysis by XRF ant presented In Appencnx 0; Correlation Between the Field 
XRF and LatIOratcry Result$. 

5..31 .... 3 sarDrlle . COIlec:tJon~ and Submittal for Analysis 

The objective Of sampling at PAS 15-005(c) was to determine whether contamination was present 
thai: couJd ~ asscdared With site ac2Mties. FIgUre 5.31.4.3·1 Shows, the sample locations. and 
T~& 5.31.4.3-1 summartzes the ~Iing conducted at this PRS. 

AI ~COlleded were submiaed tel an otfsite laboratory in acccrdance with the RFt Wof1( Plan: 
The samples were anaJy.zed tot1Ota' uranium and TAL. metals within prescribed holding times • 
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ChapterS· Specific Results. ConcJusicns and ReCfJmmendation . 

TABLE· 5,31,4",3·' 
SUMMARY OF SAMPLES· TAKEN - PRS· 15-o05(C) 

Location 10 Sample 10 DeptI'! MatriX Tota, TAt.. 
(In1 Ur.nlum" Metals" 

1~2275 AAB3493 004- Soil 18166 18164-
15-2275 0215095-0183 18·24- Soil 70275 7120601524 
15-2276 AAB3494 0-6 SoIl 18166 18164-
15-2276 0215·95-0184- 18·24- Soil 70275 71206171524 

. b\la:tl nlrmDr.i 

5.31.5 Background Comparisons 

Inorganlcs 

" No" inorganic compoundS were detected cr concentrations above tne background UTLs: 
therefore. they were notretainecl'asCOPCs. 

Rad lonuclldes.. 

No radionudide compoundS were detected at concentrations above the backg~und UTLs: 
therefore. they were not retained as COPCs. 

5.31 .• 6 Evaluation of Organic Constituents 

No organics ccmpeunds were- ana/y%ed fOr at tnis PRS in accordance with the RFI Work Plan 
(LANL 1993. 1 087)~ 

5..3T.7 Human Health Assessment 

5.31.7.1 Screening Assessment 

No lnorganics. or radionucfides. were" detected above background UT..s and no organics were 
analyZed for at this. sne. Therefore. a screen'ng assessment was not conducted. 

5.31".7.2" Risk Assasment 

No human heaJrh risk assessment was por1ormed because no copes are retained as a result of 
the ~ning assessment and no unacceptable human health risk existS at this PRS. 

5.31'.3 EcologIcal Assessment 

No inorganics. were-deteded abOVe- baCkground un.s. and no organics were detected. ~ tnese 
constituents. are- eliminated as. contaminant sources for ec:clogicat risk.. Therefore. no further 
ec:clogicaJ evaJuation of this. site- is. required. 

5.31.9 Ext.nt ... Of ContaminatIon 

No COPCswere- rerained:tnerefcre. this. section is net applicable. 
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5.31. 10 Conclusions and Recommendations 

Based upon NFA Criterion 5, PRS 1S-005(c) wit not be adde<t to tne t-fS.IlA l"I"IOC:UJe of the 
Laboratory RCRA o~ra+.ing permit and is Ilroposed tor removal from thtI- ER Projee: Us: of PRSs. 

5.32 PRS '5-010(8) 

~RS '5-010(a) is. a septic tank built in 1944 and connected to building TAo15--1. I: was Sa:er 
connected to relocated building TA-1S-23. Because we !:)eUeve 1tIat Phase I ~ did not 
adequately Charaderi:e the site. this PAS is recommended tor PhaSe It~. 

5.32.1 History 

PAS 15-010(a) i::;, d/Y...cribed in detail in tI'Ie OU 1086 RA Work. Plan tor on 1086 (1,.A."Il.. 1993. 
1087) in Sadlon 5.3.3.2. wtlich was moved to Section 10.3.3 with tne NOD response (ER 94-
J31S). 

Engineering drawing R S110. 1983: lists tI'Ie Duilding TA·1S-1 as navtng been removed in , 962. 
and this septic tank abandoned in 196'1. ConversatiOns with former personnel reveal~ ':nat the 
septic tank was connected to Buildings TAo15-23 and TA·,S-1 and may also have been 
connected to ttle !)l'IOtogra!)hy tab in Building TA·1S-7. 

5.32.2 Description 

Field investigations found that the tank. measuring appc-oxlmately 51t wCle by 8 1t long by 3 tt 
deep. had not been removed, but was left In place and backfilled wd'I sand. The tank was found 
by using a backhoe. The top 01 the tank was broken and in pieces wrttlin tne tank. The tank is 
approximately 4ft below grade. 

A description 01 the geology. hydrogeolOgy. soils. and wilalife habita1s Is presented in Cl'lapter 2. 

5.32.3 Previous InvestigatIons 

In 1965 this septic tank was surveyed ar.d found to De free of HE and radioactive contamination 
(Courtright 1965. 10.0034) and was reponed to have been removed and diSposed ot in ':967. 

5.32.4 Field Investigation 

5.32.4.1 Results of Field Surveys 

Radiological sulVeys were conducted immediately betore sampling to help characteri:e the PRS 
and 10 help establish health and safety conditions 10r on-site workers. No elevated readings were 
rej)Oned from these radiological sUlVeys. 

5.32.4.2 Results 01 Field Screening 

Field screening at this E:RS consisted of monitoring 10r organic vapor: with a PIO. No elevated 
readings were encountered. 

Radiological screening at the sample location consisted of screening the aaual soil being 
sampled. No readings were encountered that would have entailed special labeling or packaging 
of samples being sent ottslte for analysis. 

OU1oa6RFI~ 
O9604O.RFI 

'--

... 
-

.. 



C/'J:Jt:r.er 5 5DtJcific Results;. Ccnclusicns and Recommendation 

>:RF an.aIy:5i$ was. c:amecs out at the field office after sampling. The resul'ls- of the field screening 
and of PE sample anaJysis. by XRF are presented in Appendix D. Correlation Between the Field 
XRF. UBS. and Laboratory R~ 

5..32.4.3 Sampl. eon.dlon and SUbmIttal for- Analysis 

The objeCtive of sampling at PRS 15-010(a) was to determine whether contamination was present 
:t1at could be associated with site adivities. Figure 5.32.4.3·' Shows· the sample lOcation. and 
Table 5.32.4.3-T summati:es the S3r:'l1'ling conducted atthis PRS. 

The S3f1l)les colleded went submitted to an otfsite laboratory in accordance with the RA WOrK 
Pian (LANL '993. 1087). The sal"l'lQles were anaJy:ed forTAL metals. VOCs. SVOCs. HE. and by 
gamma scan within prescribed hOlding times. 

TABLE 5.32.4.3-:1 
SUMMARY OF SAMPLES TAKEN - PRS 15-010(8) 

Location Sample O.ptn MattiX TAL. VOC.· SVOCs- ~E· Gamma 
.0 10 {In} Metal." Scltn" 

1~2572 021>95- 83 Sell 69'84. 69364- 69207 6988'1 69318 
013' 69437 

15-2512 0215-95- 81 Sol 69'84. 69364- 69207 69881 69318 
0132 69437 

• j;j,d;t'I """"1:*1 

$.32.5 Background COmparisons 

Inorganlcs 

fnorgank:$ detec:ed in the soil1rOm the tank above their background UTLs are presented in Table 
S.32.S-1 and were canied forward to tne SAL comparison stage. The inorganiCs that were 
undetected or less. than the background UTLs were not retained as, COPCs. 

The Iocaticn of samples. with inorganics exceeding background UTls are presented in Figure 
S.32.4~-1. 

TABLE 5,:J21~·' 

INORGANICS WITH CONCENTRATIONS GREATER THAN BACKGROUND UTLs 
FOR PRS· 150010(8) 

Sample 10 Deptn 
(In. ) 

1.ANI..UTl. NiA 

SAL N/A 
0215-9500 13 1 83 
0215-95-0132 81 

NlA .. f'l()l~~I4t ..I • .,.~a 

OU 1086 RFJ Ret:ort 
DSMi04O.RFI 

.-

Chromium Copper 
(mglkQ) (malka) 

19.3 15.5 

210 2800 
78.9(J) 50.2 
75.7IJ) 28.8 

u-_ 

Le.d Mercury Silver Zinc 
(mq/ka) (mglkq) (m(J/ka) (m(J/kg} 

2:),3 0.1 Not 50,8 
Available 

400 23 380 23000 
133 182 37,6 266 

53,3 53.7 2.37 90.9 
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ChapterS Specific Results. Conclusions and Recommendation 

RadlonucUaes . 

Radionuclides. detected in tne subsurface soil above tnelr background UTl.s and detected. but 
wlttlout a background un... ant presented In Table 5..32.5-2. These radlonuclides are carried 
1c1'W3J'd to th& SAL comparison stage •. while' radionuclldes that were undetected or less than the 
backgrOund UTl..s were not retained as.COPCs. 

The tocationsof salTll'ies wrth tadionudides.exceeding background un.s. are presented in Figure 
5.32.4.3-1. 

TAILE s'3%,![:l 
AA010NUCliDES WITH CONCEHTAAnONS GREATER THAN BACKGROUND 

. CONCENTRAnOHS· FOR PRS 1.5-010(a) 

Samp •• '0 Oepth rttorjum·;Z:U Thorjum .. 234 Uranlum-Z3S Uranlum·238 
fin.1 {pCI/g} (pCllg) (pCII;) (pCi/g) 

LANI..U11.. NlA Ncr AVllllatll. '.82 0.084 1.82 
SAL NlA No~ NoSAl.. 10 67 

0215-95-0131 S3 0.99 4.47 0.261 tU) 3.46 
02": s.95-0'1!32 8' 0.82 5.39 O.2.54tU} 4.2 

No.4- .. -- .... - w-

5.32..6 Evaluation Of Organic· COnstituents 

Acetone was detected in one SUbsUrface soH ~. above the EOL. (0.01 mglkg) at a 
ccnceuzzalion of O.Q.44(J) mgIkg ::x.tt was not camecs tcrwan:1 tel the SAL. cc1't1)3rison stage 
becaIse it isa common Iaboratorycomaminant. The data usabiJiIy of the det~ed· acetone va!ue 
and #'Ie reportedorganic:sdeteded below-the EOLsand MDl.s are addressed In Section 4.18.2. 
"T'he organics 1!'Iatwere uncseteded ordeteaed below the EOLs were- not retained as COPes. 

5.32.7 Human He.lth Assessment 

5.32 ... 7.1 Senenfng Assessment 

Cbomium .. copper. lead. silver .. and :dnc'were detected below their r&SJ)eCtfve SALs and were 
submiaecl to an MCE. Men::u1Y was deteded above it$. SAl.. (23 mgIkg) and was retained as a 
COPe (Table 5.32.5-1). 

Thorium-231 and tnorium-234 .. which were detected in twO subsurface soil samples. are the 
daughter prodUCZS of naturally oc::umng uranium-235 and uranium-238 •. respectIVely. Because 
the uranium radicnudides were detected t)elow their respective SALs and the thOrium daughter 
radionudides.ar& inducted in th& SALcaJculations 1crutanium-23S and utanium-238. thOrium~' 
and. tncliutflo23.4..:w not C:Cnsidered to be at levels. of ccneem and are not retained as copes at 
thisPRS. 

Ur.anitzm..23S and uramum-238 were deteded at concentrations below their SALs and were 
SUbmitted to an MCE. 

Multiple- Chemical Evaluatton 

The MCEinduded five anaJyte$in the ncncardncgenicetfects category (Table 5.32.7.1 ... '), The 
sum of ttIe ma:ximum norma/l%ed ccncenttadons is 0.8:366. which is less than the target value of 
t.O. Therefore. these anaJytesare net retained as COPes. 

-
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The MOE included two analytes. in the radlonuclide effects category (Table 5.32..7. t-1). The- sum 
of the maxilT'Um normalized concentrations G 0.0888. which is less than tt1e target value Of 1.0. 
Therefore. these analytesare not retained as copeS. 

TABLE; 5,2,7,' .. 1 
MULTIPLE CHEMICAL EVALUATION ... PAS '5-010(a) 

MAXIMUM NORMALIZED CONCENiRATIONS 

5.32..7.2 

urantum-235 
Uranium·238 

TOTAL 

Risk Assessment 

C.3757 
0.0'79 
0.3325 
0.0989 
.Q..QllS 
0.8366 

0.026' 
nJ252Z. 
0.08B8 

The screening assessmem Indicated that mercury was a cope at tt1is site. It is impossible to 
detennine whether tt1e mercury 10und in the tank resuhed from the 1W. or If l was present in the -
tank when it was abandoned. In addition, it was not possible to determine it any contaminants had 
leaked frOm the tank. However. the number Of samples was not sufficient to adequately 
characterb:e the site. Therefore. Phase II sampling will be conducted to pro\.'icle more imormatlon 
about the site. 

5.32.8 Ecological Assessment 

General landscape condition around 15-010(a) is moderately developed and disturbed and there 
is moderate potential for'receptors to come in contad with ecological COPOs (chromium. copper. 
lead. mercury. Silver. zinc. uranium, and thorium) associated with the site (Table 2.4-,). Therefore. 
this PRS will btl included as an ecological COPe scurce in the eccloglCal riSk assessment An 
ecological risk assessment wil be conducted when that approach has been approved by our 
regulators. Threatened and endangered species. and/or sensitive habitat listed in Chapter 2 will 
be evaluated in the ecological risk assessment 

5.32.9 Extent of ContaminatIon 

The extent of contal'nfnatlon was not determined by the Phase I inves:igation and is of concern 
since men::ury was detected above its PAG. The PhaSe a sampling "Nil be conducted to better 
define the extent and nature of the contamination. 

5.32. 't 0 Conclusions and Recommendations 

Phase II sampling will be conducted at this PRS. 

OU'086 1=11=1 Report 
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" 'chapttH" S SQedfic-ResultS. Conclusions and Rscommendatkm 

5.3%.' 1 - Sampling anCI Analysis Plan for PRS 15-010(a) 

5.32: ... 1" .. ' Problem D.flnltlon 

Although the OU 1086 RA Work Plan (LANI.. 1993. 1087) stated that the sej)tie tank had been 
- removed. ImiaJ investigation at the septic:: tank area wiSh a backhoe encountered" the tank. . The 

top of the- septic 1ank. was found to be- no lOnger intact.. The two samples- that were collected at 
thi$ PRS were located dose to the bottom of the tank in material that is either fill or-was left in the 

_" tank when t was. abandoned. These two· samples. from Inside the tank. did not adequately 
d1aradertze this. PRS in terms. Of any releases that may occur~ 

Phase-II sampling around and in the tank wi. sufficiently Characterize any potential contamination 
associated with the septictank.. 

5 .. 32: .. '1.2. ChemiCalS of PotentSal Conc.rn 

The cope identified from the Phase I sampling is mercury, but s.atT¥lles will also-be analyzed for­
TAl.: metals;. 1C13J uranium. HE.. and SVOCs. to be consistent with the Phase I RA Work Plan 
(LANL. '993. '087). . 

5.32:.' T .3 Sampling and Analysis Design 

Foursamples are proposecHor collection from tnis PRS-with the use Of a baCkhoe to expose soil. 
followed by hand collection .. One sample will be collected where the drainline extts the tank. Two 
additional samples will be c:clleded frCm the outSld& of the tank. while one sample wlU be collected 
trom the-- interior 01 the tank at the opposite end 1rcm the two· previous- samples.. In addition. if 
excavation of the soil surrounding the tank snows, signs of Obvious- staining. the soN wt. be 

"' sa~edand analyzed as described. Figure 5.32.11.3·1 ShOWs the proposed sampling locatiOns. 

- -- 5.32 .. 11.4 Analys.s 

", ' 

All10ur subsurface soil samples wit be analyzed tor TAL. metals. total uranium. HE. and SVOCs 
(Table 5.32.11 ... 1,. 

All analytlcaJ sampleswitl be analy%ed forlnorganlcsby-EPA SW-846-Method 6010 In accordance -
withCUl78nt ERcomract requirements. Analytical samples wil be analyZed for SVOCs by EPA 
SW-846 Method 8270. fOrtotaJ uranium by'ICPMS. and tor HE by USATHMA high.perfOrmance 
l!quiet Chromatography (HPLC). ApJ)ropriat& Laboratory OAIQCpl'OC&dures will be followed. 

5.32.' 1..s Sampling Plan Implementation 

A.land survey" wil be conduCed for1he sa~e locations. using established survey' monuments 
and coordlnafes publiShed in the LANI.. SUIVG)' Monument Network Maooal (LANl1994). A 
Sokkia Set IUS.Total Station with SDR Data Collectorwlll be used tor1he survey. -

PriorlO sampling. all sample locations: will be field screened forradfoadiviry and HEs in accordance 
with- the- Site .. Spedlie" Health and Safety Plan (SSHASP). Appropriate health and safety 
precautions wi be undertaken according 10 the laboratory's ER Program SOPs (LAN1- 1993. 
0875) based on this screening._ A bac:khoe wil be used' to expose the sides of -the tank and the 
drainline-leadlng into the tank.. The samples will be collected from dirt brCught up in the backhoe 
according 10 LANl ER-OOP..Q6.09. All samples will be submitted to a fixed lab for analysis. 

-
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Cl'lapter5 5lJ1Jdfic RSSlJIts. Conclusions. and RecDmtn8ndation 

UILE 5.32." .4=1 
PROPOSeD PHASE JJ SAMPUNG AND' ANALYSIS- PLAN FOR; PRS 15-010(8) 

FilldSa_1ing , I.abonItofy ~ , 

PRS1S010(aa 
~a.. UtanIum SMyAIUm t-' HE's SVCCa Toal TAL ...... a.nma UIWlIUtI'l Metlls 

~~ 1 t t , 1 1 , ,1 
.SIr 
,ant< ex-ncr 2 ... 2. 2- ... 2. 2. Z - .. 
.101t 
T.MK1I8nar 1 1 f 1 ,- 1 1 1 
.':"It 

Total " "" "" 4 4 '" 4 4 

Field' screening will be.:::cnduaed by portable radiatiOn detedion inswmems and by uas. 

All appn:Jf)riaIe SOPs wiU be followed. 

HE's 

, 1 

2. 

1 

"" 

A backhoe-wiD be used:Oexcavate the soil above the tankand beside the tank near the drainline. 
'T'be backno&wiU bring up material tram the no"" ena of the tank,.. and this soil wiI be sampled for 
1Ctaf uranium TAr.. metals,. HEs.. and SVOCs. 

From belowthe dtainlineltankconnec:ion. the back1'1oe will excavate soil wnlch will be sampled for 
the atIOv& COPes.. 

The final two- $3tTIpIe$ wit be collected t.'tIm' apptDXimately 10 ft below grade next to the tank 
exterior following the procedures. desaibed abOve. These ~s wit determine if 
c.ontaminadon is. migrating from tne rank.. 

, ,5.32.11.5, Sample Handling 

~Ies wi be handrect. packaged. and Shipped In accordance with tne latest revisions Of the 
applicable-LaboralOlj' ER Program SOPs. SampJes, wi be submitted to offsite contract analytical 
IaboratDries by direct san"4)le shipping from the field or by 1he Sample Management Office • 

Reid data wi be collected and'documented in the field notebooks and field sample collection 
lOgs.. Additionall).". required field data:wiI be entered in the ER 4-0'" elec:tronie field data base. 
This efectrcnk: reeon:1'will be uplcadecUo FfMAO a the condusion Of the sampling season. Data 
verification and baSeline validation will be consistent with the EP Project QAPP. 

5..33 PRS 15-010(b) 

PRS 1S-010(b) is. al inactive seplic'tankwnich served Building TA-15-8. Based on the sample 
~ and the screening assessment we recommend NFA for this site under NFA Policy 
Criterion S. 

CIU 108S FlF! ~ 
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5..33.' History 

PRS1S-010(b} is discussed In detail in Section 10.3.2 in me OU 1086 RFI WorK Plan (LANL 
1993. '087). 

This tank Is a concrete Ct.!be that was part of a drainUne from Building TA-15-8 which drained to an 
ol.:11aJl at tho edge of Three-MUe Canyon. Because HE was machined in the building with water 
cooling. HE Is the only COFIC associated witl'l this $.Ite. 

5.33.2 DescriptIon 

This septic tank is described as as by 5 by 5 ft concrete cube which was used tor clean-cut or 
settling of HE. The bottom 01 the tank-Is located 5 tt below grade. 

A description of the geology. hydrogeology, soils. and wildlife habItatS Is presented in Chapter2. 

5.33.3 Provlous Investigations 

No previous investigations were performed at t"ls PRS. 

5.33.4 

5 .. 33.4.' 

Field Investigation 

Results 01 Field Surveys 

Radiological surveys were conducted immediately before sampling to help chal3ctert:e the PAS, 
and to help estabJls.., hea.1t1'\ and safety conditions fer on-sne workers. No elevated readings were 
reponed from these radiolOgical surveys. 

5 .. 33.4.2 Resutts 01 Field Screening 

Field screening at this PRS consisted of monitoring for organic vapors with a PID. No elevatecl 
readings were encountered. 

HE spot tests were carried out at the soH sa.mpIe locations before the 'Start of 2"f il'ttl'USiVe 
adivities. No positive results were obtained. Raaialogical saeenin~ at the S3n"I;M locations 
consisted 01 screening the actual soil being sampted.. No readings were encountered. that would 
have entailed special labeling or packaging of S31T'1p\f)$ being sent OffSite fOr anafysis. 

XRF analyse was c:anied out at the field Office after san'I;Iling. The resuftS of the field screening 
and Of FIE sample analysis by XRF are Presented in Appendix O. Correlation Between th& ReId 
XRF.I.IBS. and I..aboratory Results. 

Ttlesludgesamplewasscreenea1orradjoac!Mtybyth& L.atlota1C1Y Mobfle ~ Van. No 
elevated readings were encountered frOm this screening. 

5.33.4.3 Samp'. CoJl6dlon and SUbmittal fOr Ana~S 

The Objective of sampling at PRS 1S-010(b) was to dmermine whettIer~ was present 
mat could ~ associated With site aaMties. FI9LJ1'9' 5.33.4.3-1 ShOws the> sample IOCa:iOnS. and 
Table 5.33.4.5-' sumrr.anzes the saJT¥)ling conduC:eciat~ PRS. 

Although the OU , 086 RFl WOIK Plan c:at1ed tor1\NO samples to be collected f:c.on the septic tank.. 
omy one san"Jple was col1ected.. as the waste was expected to be homogeneous.. 1'hree soil 
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samples were collected Instead ot the four required by me RF1 WOrk Plan beCauSe tI.M was 
read'led at 4 in. in one auger hOle and deeper sampJi:'Ig ~ prohibited. 1'he ~ collected 
were submitted to an ot1sit& labOratory In acccrdance with the RF1 Work Plan (l..ANL. 1993. '1081). 
The samples were analy%ed for HE witnin prMCri1:lect hOlding times. 

IABLg 5.331~.;3 .. , 
SUMMARY OF SAMP1.ES TAKEN - PAS 1S-010(b) 

I.ocatlon 10 S.mple 10 o • .,tl'l (In) 

'50023&4- 02'5-95-0'199 NJA 
, 5-2..'i8!:> 021 &-9500201 0-6 
'~2385 0215-9!).Q202 20-24 
'$02386 02, 5-9500203 0.6 

• /:Iall:tl rM.ll'!'ltIoiI'S /Ii;A • not a,p~ 

5.33.5 Background Comparisons 

lnorganlcs 

Inorganic compounds were not analyZed for this PRS. 

RadlonucUdes 

Radionuclide compoundS were not analr-ed forthis PAS. 

5.33.6 Eval.uatlon Of Organic Constituents 

W.t'IX 
S4Udl'l4t 

Sol' 
SOil 

SOH 

NO HE compounds were detected: therefore. they were not retained as COPes. 

5.33.7 Human Health AsseS5ment 

5.33.7. , ScrGanlng Assessment 

No organics were detected; therefore. a screening assessment was not conducted. 

5.33.7.2 Risk Assessment 

HE-
710.:.2 
71116 

7"'6 
7-:"6 

No human health risk assessment was pel10rmed because no COPCs were retained as a resutt of 
the screening assessment and no unacceptable healm riSk exists at this site. 

5.33.8 Ecological Assessment 

No Inorganic were detected abOve background lJ1ts and no organics wer& detected. so these 
constituents were eliminated as contaminant sources fOr ecological risk. Therefore. no further 
eCOlogical ovah.:ation of this stte Is required. 

5.33.9 Extant of Contamination 

No COPCs were retained beCause rume were detected; therefore. this section is not 8;:)plicable. 
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SfJ6dHc Results. Conclusions and Recommendation 

5.33 ... tO Conclusions and Recommendations 

NoCOPCswer& retained attni$PRS:therefore .. baSed on NFA CnterionS. PRS 15-010(b) will not 
be added 10 me HSWA Module 01 the Laboratory ACRA operating permit and is. proposed for 
remcvaJ from the ER Project Us:: of PASs. 

5.34' PRS tS-014(h) 

. PRS,1S-014{n} ccnsists cf three oUUa/ls on the northeast side of building TA-1S'-40 from whic:h 
noncontac:t cooting water is. em,:ltled. Based on tne sample results- and screening assessment. 
we recommend this. $lie for NFA under NFA Policy Cntericn S • 

. 5.34 .. 1 History 

PRS1s.o1A(h) is-discl.r'Aed In detail in $ediOn 10.3 in the OU 1086 RR WorK Plan (LANl. 1993. 
1087). , 

5.34.2 Oescrlptlon 

, Of the tnree outta!fs. the 1it$t is permitted (EPA 04A 013). "'e first oU1falf was·fmm a photographic 
IaboralOty and was believed to be contaminated with silverand organic compounds. The second 
outtaJI. from building TA-1S-40 .. ' is aJso permitted (EPA. 04A 102) .. and the dJscharge water is 
derived frOm nonccntact cooHng water .. root drains. and floor drains. • The COPCs.assoclated witn 
the first 10 drain at this. site include silver. veeS. and SVOCs. 

The third outfaD is aS10rm drain thateonnec:ts a yard drai1 nonh and eastot building TA·15-40. 
This-1hird . ctain was. recommended' tor NFA in the RF1. WOIk Plan and approved by EPA, and , 

, Therefore .. W3S notsampled. The site was reccmmendedtorNFA because it is astonn drain that 
conneas.ayard anun north and east of BuilCllng TA-15-40,to an outfall, and there is no evlc!l!nce 
,1hatany hazardous. materials were put In the drain 

Adescrlptfon 01 the- geology. hycrrogeok)gy~ SOils, and wildlife habitats Is presemed In Chapter 2. 

5.34'.3 Previous InvestlgatJons 

No previous investigations were perfOrmed at this PAS. 

S~34 .. 4 Field' InvestIgatIon 

5..34.4 .. 1', 'Results Of Fleld'Surveys, 

Radiological surveys were conducted Immediately before safT¥)ling to help Characterize the PRS, 
and 'to,help establish health and safety conditions for on-site worKers. No, elevated readings, were 
reported from these radiological surveys. 

5.34'.4..% Results ot F,.,d Screening 

HE spot tests were carried out at theSe sample lOcations before the start ot any Imrusive activities. 
No positive results were obtained. 

Aadiologk:aJ screening at the S31Q)Ie locations consisted of screening the actual soil being 
sampled. No readings were encountered that would have entailed special labeling or packaging 
of samples being sent offsite 10r analySis. 
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ChaoterS St:JeCific ResultS. CancJusions and Reccmmenaation 

XRF analysis W"dS carried out at the field cffi<:e after sampling to a::sis: in determining wtlid'I 
samples would be submitted for O1tsite analysis. on the basis of metals content. The results of the 
field screening and 01 PE sample analysis by XRF are presented in Appendix 0. Correlation 
Between tne Field XRF. LIBS. and Laboratory Results. 

5.34.4.3 Sample Collection ana Submittal for Analysis 

-

Po .. , 

.. 
"'-

The objedive 01 sampling at PRS 1s.o14(h) was to determine wnetnercomamination was present I 

that could be associated with Site activities. FIgUre 5.34.4,3 .. , shows me sample Iocaficn::;.. an<:: "': 
Table 5.34.4.3-1 ~mmari=es. the sampling conducted at this PRS. 

The samples colleded were submitted to an otfsi'te labOratory in acccrdance wtl:h the RFl WOI1<. 
Ptan. The samples'were analy.:ed fOr TAL metals. vOCs. and SVOCs wiU'rin prescnoec nol<1ing 
times. 

TABLI; 5,'}1.4.3.' 
SUMMARY OF SAMPLES TAKEN .. PRS ,S-014{h) 

Location SImple ID Dept" MatriX TAL. voe.- svoea-
ID (In1 Meta.s-

i'>2380 027 5--9!l.Q1 91 0.0 $ON Not sunmlttllC fOr ~ Itt ac::con:w'IC» 
w~ m. Wor1< P!:Jn 

'5-2380 02'5-95-0'92 30036 Sot! Not:wtlmm1lC for ~ M"l ~ . WI!'h 'In. 'W<::wic Plan 
150-23S1 02150-95-0193 0-6 so.t Not Sl.ltl'!TUtteCl tor an.aJyS.Is.. In .ac::ct""...atIOIJ> 

wr.h 1M Wor1< F'Ian 
15-2381 02i '>95-0' 94- '&024 SOlI Not sutm'l1tteCI Tor anafy'$.I$. In ~ 

wr.h ~ Work Pt:an 
15-2382 02i 5-95-0'95 Qo6 Sot! 71206. NIl. "'478 

7':524 
'5--2382 0215-95-0' 96 :30-3& SolI 71206. 7':599 1,478 

7':524-
15-2383 0215-95-01&7 0.6 SoU 7'206. NA "1478 

7'!S24 
'5-2383 0215-95-0198 '6-22 I SoN 71206. 11599 71S50 

7'TS24. 
,5--2380 O2i 5-95-03 1 S 0-0 Sod Nat sutmWed. tor analysis., 1ft ~ 

~ tn. \YorS( P!:an 
~~ /'loA-not ;:IoQ 

5.34.5 Back;rouncl Comparisons 

Inorganlcs 

Copper, lead. mercury, silver, and:inc were detected abOve their backgrOuncl Ui'ts ~ detected. 
but with no background UTL Further analysi!; ot lead data snowed that the dis1TltM:ion Of SITe c:tata 
concentrations was not statiS:tk:ally different trom background (lead: Gehan test p-vak.le - 0.3591. 
Ouantile test p-value - 0.5893. Slippage test p-value - 0.0226. See Sec:ion 3.21or a discussion 
01 these, tests.). As a result. lead was not retained as a cope. 

The inorganics that were greater than background IJT1.s. or WithOut a t)a.Ckground Uil.. are 
presented in Table 5.34.5·1' and were carried fOtWatt1 to trle SAL comparison~. TnI!' 
inorganics that were undetected or less than background UTLs were not retaineci as. COPes. 
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Ch81'terS SI'6cific Results. Conclusions and Recommef'ldariort 

The locations of samples with inorganics exceeding baCkground UTL.s are presented in Figure 
5.34.4.3·' . 

TABLE 5,34.5-J 
IN ORGANICS WITH CONCENTRATIONS GREATER THAN BACKGROUND UTl..s 

FOR PRS 15-014(h) 

Sample 10 Oepth Copp.r Mercury Sliver Zinc: 
(In.1 (mrJ/kal 'maIko) (marko) (mg/kal 

L.ANL UTI. N/A , !:I.S 0.1 Not Avallal)lfI SO,S 
SAl.. N/A 2800 23 380 Z'JOOO 

0215-95.o,9!:1 0-6 '8.3 0.09 , .~7 HIi(J\ 
021 >95-00196 30-3b 21.1:1 0.07 5.b4 81.4-
0215-95-00H'~7 1)06 '4.Q 0.72 6.49 35.4 
0215095-00198 16·22 3.72 0.36 O.38(Jl 24..7 

NlA - nol ap~ NiJ .. nol 0i0hICHICI .... wallmllleoa \,I .. 

Rac:Jtonuclldes 

Radlonuclides were not analyzed forthis PRS. 

5.34.6 Evaluation of Organic Constituents 

Acetone was detected in one subSurface soil sample abOve the eOL (0.01 mglkg) at a 
. concentration 01 0.015(J) mglkg but was not calT\ed fOrNard to the SAl. comparison stage 

because it Is a common laboratory containment and nat expocred to persist at tni:s PAS. The data 
usability 01 the detected acetone value and tl'1e reponed organics detected below tne eOLs and 
MOL.s are addressed in Section 4..20.2. 

The organics that were undetected or less than the eQL.s were not I'C!tained 3$ COPCs. 

5.34.7 

5.34.7., 

Human Health Assossment 

Screening Assessment 

Copl)er, mercury, silver, and zinc were detocted below their respedi\'e SAl..S and were submitted 
to an MCE. 

MultIple Chemical Evaluation 

The MCe included tour analytes in the noncarcinogenic effects category (Table 5.34.7.1·1). The 
sum 01 the maxirrum normali:1:ed concentrations is 0.064S. which is below the target value Of 1.0. 
Therefore. these analy:es were not retained as CO PC::;. 

5.34.7...2 RiSk AsseSsment 

NO human health risk assessment was penormed beCause no COPCs. were retained as a result at 
tM screening assessment and no unacceptable health riSk exists at this. sitfl'. 
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IABhE S.34;7,'.' 
MULTIPLE CHEMICAL EVALUATION - PRS 1S-014(h) 

ANALYTE MAXIMUM NORMALIZED CONCENTRATIONS 

Copper 0.0078 
Mercury 0.0313 
Silver 0.0171 
Zinc QJmSi 

TOTAL 0.0648 

5.34.8 Ecological Assessment 

ihe general landscape c:cndltlon around PRS·1S-D14(h) is moderately developed and disturbed. 
and there i$. high potential tor receptors to come in contact with ecological COPes. (copper. 
meta.lry.' silver, and %inc) associated with the outfall (Table 2.4·1). Theretore. this PRS· wal be 
Induded as an ecological cope source In the ecological nsk assessment An ecological risk 
assessment wi. be c:cnducted when ti"lat approach has been approved by our regulators. 
Threatened and' endangered species. ancfIor sensitive habitat listed in Chapter 2 wil be evaluated 
in the ecological risk assessment 

5..34 .. 9 Extant. of Contamination 

No human health COPCs. were retained; therefore. this section is not applicable. 

• 5...34 .. 10" ConclUSions and Recommendations 

Based on NFA Criterion S., PRS· 1S-014{h) wiIf not be added to tne HSWA Module ot the 
Labotatcry RCM operating permit and is proposed for removal from the ER Project Ust of PRSs. 

5.35- PRS 1S-006(c) 

PAS 1S-006(c) .. alSO known as. R-44. is a former firing site built in 19S1 and used until 1992. 
,Based on the sample results and screening assessment,. c:cncemrations. Of uranium, beryllium. 
leact aJSenjc. and RDXwere-deteded abOve-tneir PRGs and retained as COPCs. Consequently. 
an expedited cleanup (EC) is recommended 10r PRS, 15-00S(c) and PRS 15-008(b} '(an 
~ sul1ace mareriaI disposal'.area). An EC plan will be submffted to tne DOE in 1997. [The 
results. Of the sa~ing 31 PRS ,S-008(b) were reported In the OU· 1086 RFI Report that was 
submitted to the EPA on November 1. 1995.1 All spedtic results. conclusions. and 

, recommendations will be includod in the plan. 

5.36 PRS 1S-006(d) 

PRS 1S-00Ei(d). aJso known as. R-4S. isa formerflrtng site built in 195, and used until 1992. sixtY. 
seven soil samples. were ccllected anc twenty·four SUbmitted 1CIr anaJysls. Based on the sample 
results ane screening assessment. we recommend NFA forthis site underNFA Policy Criterion S. 

History 

PRS1S-006(d) is described in Sedion 6.3 otthe OU 1086 RFt Work Plan (LANL 1993. 1087) and 
intt1e~jngandanalysisplanthatwassubmiUedtothe EPA in May 1995. Builtin 19S1, the 
firing site was used onlyfCrsmali quantilies of exPlosives.. 



-------------------------------- -----_ .. -

ClfaDterS 

5.36.2 Description 

PAS 15-006(d) was used purelyforsdenee experiments. Two frring sites were aQVe hefe: batt; 
were usI!d for small $hem to test Shod< ~ phenomena. ~ diagrIOStirc $hOtS Wi!1"e 
COnduCed at one site. CO~s assodated with ttI$ site include be1ymum. lead. ~ .and HE. 

A description of the geology. nycrogeolOgy. soils. and wildlife natlitats is presented in cna;:,ter 2.. 

5.36 .. 3 Previous Investigations 

The radiological sutveyof '99' (Schlapper 1991. '0.0009) found exposure rates IJ;) to 10 mRih 
at the surface of the camera building closest to the fuing range. A recent aerial radiological StJM!Y 
(Frrt::sehe '989. 10.0033) did not C!e1ec:t any gamma ~ abOve bad<grOund at Fmng Site 
R-4S, 

5.36.4 

5.36 .. 4.1 

Field Investigation 

ResultS of Field Surveys 

Radiological surveys were conducted immediately before safT1)Ung to t'l-.Ip charat:ert:e the PRS 
and to help estat)lish nealth and safety conditions for on-site workers. No elevate<! readings were 
reported from tl'IeSe radiologic:al surveys. 

5 .. 36.4.2 Results of Field ScreenIng 

HE spot tests were carried. out at the sample IocatIans before the star: of any intrusive a:::tivities. 
No positive results were Obtained. 

Radiological screening at ttle salT'()le locations consisted of screening me ac:ual so~ being 
samp/ect. No readings were encountered mat would nave entailed special labeling or packaging 
of samples being sent otfsrte tor analysis.. 

XRF analysis was carried out at the tielc:t office after $8.I"l"Ipling to as:s.ist in determining which 
samples would be submitted for O1fSite analysis on the basis of metals content. Tl"Ie results of the 
field screening and of PE sample analysis by XRF are presented in Appendix O. Correlation 
Betwe!}n the Field XAF.lIBS, and L.aboratory Aesult$. 

5.36.4.3 Sample Collection and Submittal for Analysls 

The objective of sampling at PAS' 5·006(d) was to determine whether contamination was present 
that could be associated with site activ1ties. FlQUre 5.36.4.3-' shows the sample locations. and 
Table 5.36.4.3-' summarizes the sampling conducted at ttl is PAS. 

The samples collected were submit1ed to an Offsita laboratory in accordance with the RFI Work 
Plan (lANl1993. 1087). The samples were analy:ed tor uranium. TAL metals. and He within 
prescribed holding times. 

5.36.5 Background Comparisons 

Inorganlcs 

Copper, leaa. nnd uranium were detected in the SUrface soil above their baCkground UTLs. 
Further analysis of lead data showed that the distribution of ~ite data concentrations was not 
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l.oca11on 10 

15.J'05 

15-:';'105 

1fNl05 

'5-3106 

15-3106 

15-3106 

1~107 

15-3107 

15-3'08 

15-3'08 

'5-3108 

'5-3109 

'5-3109 

1&03109 

'5-3110 

'5-3nO 

15-3110 

1&03i11 

ou 1C86 RF! Repott 
D9&04O.RFI 

S09eifie Results. CcncJ/J$icns and RlJC()mmendation 

TABLI; 5.36.4.3-:1, 
SUMMARY OF SAMPl.ES TAKEN· PRS '5-006(d) 

Sampl. 10 Oepth Matrix Total TAl.. Metal.- HE," 
(In) Uranium· 

02'5-95- 0-6 SoIl NOt ,utlmmea tor anaJy$lS. In lJCCC)1'danCe wltll 
054!3 the WQf\( Ptan 

0210.95- 18·24 :;,ou Not sutlmmla for an3tySlS. .1'1 ac:orQ.l1"ICe wrtn 
0544 tho Wori< Pt3n 

C215-9&- 88-94 Soil ti527728 6528151). 6528219 
0545 6528111, 

6528110. 
6528136, 
6528112.-
6S2S1'f3 

02'5-95- 0-6 Soli NoT submmeC 10r aI'IaJyS.1S. It! ac:coraance wlftl 
0546 tho Worit:. Plan 

0215-95- Q.6 Soli NOt sutlmmea for analySIS. In ac:cor::fanCIt with 
0547 the Wori< P1an 

Q215-9> 18·24 So,I 6527728 6528'56, 6528219 
0548 6528"'. 

6528110, 
6528135, 
6528112. 
6528n3 

02'5-9$-- 0.6 Sol! Not sucmm.c tor analySIS. In ao:::oraartc:a WItI'I 
0550 tn.Woric~ 

02'15-95- S-1!) SolI Not sutlmmeC tor ana/yS4. 11'1 accorcanc:e WItI'I 
055' the Woric Pfan 

0215-9fI. 0-0 So~ Not SUl:)mm.a tor an.atysd. In ~ wlm 
OSS3 tn. Workl='!.an 

02'I&-QS. 1e.24 Soli Not SIJtlmmfICI tor ~ In ~ W!:1'I 
0554 tho Work P1a1'I 

Q215-QS. 35-4'1 Soil 6527736 6528148, ~'9 
0555 6528263. 

6S28261. 
6S2S167 .. 
6528264.. 
6S2S:26S 

021f1-9b- QoO ~ bQl130 652fS. 1 4.8. ~9 
0556 6S'282ti3. 

652S26'!. 
6528167. 
6528264.. 
6.52&26S 

0215-95- 18-24 SoIl Not SLIOt'I'tm.c:s tor .anaJys.&. 1'1 ~ W!tn 
0557 the Work Pta1"t 

C2'Ifl-95-- 41 .... 7 Sot! Not ~ec:s:or analySa...lfI ~ wen 
OS58 me Work Platt 

Q2't5-~ 0.6 So.! Not SI.lOt'nlttec tor ~ lI'I ~ WItI'I 
055~ the Work Pt:arI 

021~9S- 1&024 SolI Not sutlmmec ter ~ In acco~W1:n 
0560 'the WQII( PI3n 

0215-95- 38..:4 SolI Net s.u:bmm8C tor.analys.lS..ltI' ~ wtm 
0561 'the Work PI.m 

0215-95- Q.6 Sot! Not sutlmlttllC tQt anaJyS&S. 1ft ~ wt:n 
CS62 '!hit Wonc Pbtn 
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Location .0 

16-311 1 

16-3111 

15411.2 

15-3112 

15-3112-

15-3113 

15-3113 
..... ' 

154113 

'5-3114 

15-3U4-

15-3114 

1$-3115 

15-3115 
J 

Specific Results. COnclusions and Recommendation 

TABLE 5,36,4,3-1 
SUMMARY OF SAMPLES TAKEN - PRS 15-006(d) 

(Continued) 

Sample 10 Oepth MatriX Tota, TAl.. Me,a'.- HE-
(In) , Uranium· 

021~95- 113·24- :;)oil Not submlnec 10r analysIs, In acc:oraanc. With 
0563 the Wort< Plan 

02'~95- 51-57 Soli Not SUDmlttllO tor analysIS. In acr:oraance with 
0564 tn. Wort< Ptan 

021~95- 006 SOil 6~7736 6528148. 6528219 
0565 6528263. 

6528261. 
6528167. 
6528264. 
6528265 

02'1.5-95- 18-24- Soil Not suOmltt80 tor anllly.lIS. In aecoI'Canc. With 
0566 !he Work Plan 

021~95· 2:3-39 SOli 6527736 6528148. 6528219 
0567 6528263, 

6528261, 
6528167. 
6528264. 
6528265 

02'1.5-95-- Q.O , Soil Not SUOmlC8c:t tor analySIS. In .1CCOI'Canc:e With 
0568 the Work Plan 

0215-tf5.. 0-6 Soli NOt suomm8c:t tor anaJy1lI$. In acccI'Canc. wan 
0569 the Wonc Plan 

0215-95- 8-14- Soil Not sutllTllttec: fOt anal)'S1IJ. In aecoI'Canc» with 
0570 the Work Plan 

0215-95- Qe6 Soli 6527736 6528148. 6528219 
0572 6528263. 

652826'1, 
6528167. 
6528264-
6528265 

02'15-&5- 18-24. SOli Not suomltt80 :or anaJ)'a's. tn 8CCCII'Canl:e wltn 
0573 the Wort< Plan 

02'1~tf5.. 20040 Soli 6521736 6528148. 6528219 
0574 6528263. 

6528261. 
6529167, 
6528264. 
6528265 

Q2l5-95- 0-6 ::)011 6527736 6528148. 6528U'i7 
0575 6528263, 

6528261. 
6528167. 
6528264" 
6528265 

Q2l5-S5- 15-21 Soil 6527736 6528'48. 6528157 
0S76 6528263. 

6528261. 
6528167. 
6528264. 
6528265 

-
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Location 10 

15-3116 

1>:3116 

15-3117 

1>3117 

15-3118 

15-3111:1 

1503119 

lS-S119 

15-3119 

1 s·:,n 20 

15.3120 

15-3120 

15~121 

15-3121 

15-3122 

15-3122 

• I;io4I(;11 numDlonl 
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Specific Results. Conclusions and Reccmmef"ldatioft 

IABLE 5.36,4,3-1 
SUMMARY OF SAMPLES ·TAKEN PRS lS-006(d) 

(Continued) . 

Sample 10 Cepth MatriX Total TAl.. MetalS- H e.-
_tin) Uranium· 

021509> 0.0 SoIl ~7736 6528148. 6528157 
0578 6528263. 

652826l. 
652810,. 
6528264. 
S52B26& 

0215-95- "-17 SOil Not submrt:1Id for anaJyS4. In ao:oreane» WitI'! 
0579 the Wo,,< Ptan 

021509S. Q.6 Soil Not submrt:ed tor analySIS. '" ac:coreanc:a wrtt: 
0581 the Wotk Plan 

021S-ss. 8-14- SOil 652.7728 652S156. 6528219 
0582 652811'. 

65281'0, 
6528'13, 
6528112, 
6528136 

0215-95- 0-6 Soli 6527728 6528156, 6528219 
0584 6528111, 

6528"0, 
13528113, 
6528"2, 
65281!l6 

021S-95- 8-14 Soil Not submitted 10r anlllyllS, In accordance with 
osas fh.Work Plan 

0215-&5- 0-6 :::;011 6!l27736 0528148, 6!)2S157 
0587 6528263, 

652826'. 
6528167. 
6528264, 
65282SS 

021S·95- 18-24 Soil Not suDmltt8d for analySIS. In accordan<:a With 
0588 tI'1e Wori< Pilin 

0215-95- 30036 So" 6527736 

I 
6528148, 6528157 

0589 6528263 • 
. 6S2S2G'1. 
6528'67. 
6528264, 

i 6528265 
0215-95- 0-6 Soil Not sUbmmlld Tor analySIS. .n accora.anee with 

0590 the WOtIc Plan 
0215-95· 0-6 Selll Not submlt:1ICI for analysis. In ac:corcsan<;e wlttl 

0591 the Wmk Ptan 
021bo95- 12-1S Soil NOt 5utlmltT8d tor analySIS. In ao:orcsance WTtn 

0592 th. Work Plan 
OZ15-9S. Q.ij So.1 Not sutlmm8d for analySIS, In ac:coroanc:e with 

0594- tho Woric: Plan 
0215-95· 10·16 Soil Not subm.ttMl for arWyalS. In acz::oraance WIth 

0595 the WOfk Plan 
0215-9> 0-6 So.1 Not sutlmmed tor analySIS. In ac:corcsance wnn 

0597 ",.W~ Plan 
OZ15-95- 6-10 Soil Not sutlmmfl(j tor anAl)'1NS. tn accordanc- WIt" 

0598 th. Work Plan 
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Location 10 

.15-3123 

15-3123 _ 

15-3123 -

15-3124-

15-3124-

15-3125 

15-3125 

15-3126 

- . 

" 

15-3126 
,-

, .. , 

15-3127 
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SrJecific Resulrs. ConclusionS' and Recommendation 

TABLE S,3§~4,3.' 
SUMMARY OF SAMPLES TAKEN ... PRS 15-006(d) 

(Continued) 

Sample ID Depth Matrix Total I TAL. ,M.t ••• • I He." 
(in) Uranium· 

,0215·95-- 0.0 SOil Net submitted tor analysIs, In aa:oraance With 
0600 the Work Plan . 

02:15-95- 18-2,4- SOli Not.SUDmlttlO tor an.alySlS. In accoraance With 
060' the Wori< Plan 

0215095- 28-34 Sol' Not subm,nlO for analySIS. In accorc:lance with 
0602 the WOtk Plan 

02'5-95- 0-6 ~" Not sUDmmeo tor analysIs. In accordance with 
0603 the Work Plan 

0215-95-- 6-12 Soil Not sutlmmea for analy_. In alXOrdance With 
0604- th. Work Plan 

0215-95- 006 SOli Not SUDmlttftCI for analySIS, In accordance with 
0606 'fh. Work Plan 

0215-95- "·17 Sol. Not sucmlned tor anelysls. In alXOraa~ With 
0607 the Work Plan 

0215-95- 006 SOil., 6527728 ,6528'56, 6528219 
e609 65281", 

6528110, 
6528113, 
6528"2. 
652813$, 

0215-95- 12-'8 - SOil 6527728 6528'56. 6528219 
0610 ,65281", 

6528110. 
6528113. 
65281.12. 
6528136 

0215-es. 006 SOli 6527728 6528156, 6528219 
0612 65281'1 .. 

6528"0, 
6528113, 
6528112. 
6528136 

02"15-950- 0-0. SOil 6527728 6528156._ 6528219 
,0613 652811', 

6528110. 
6528113. 
6528112. 
6528136 

02.15-95- 14-20 Soli 652.7728 6528156, 6528219 
0614 6528111, 

6528110, 
6528113, 
6528112, 
6528136 

0215-95- 0-6 SOil Not SUDmtnlO for analySII5, In alXOl'Clance With 
0616 tho Work plal'l 

C21s-as.. 0-6. Soli Not suomitfea for analySIS, In ao:oraaneo-wnn 
0617 th. Work Plan 

" 
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Char;ner$ 

!ABLE S.36,4.3=l 
SUMMARY OF SAMPLES TAKEN - PRS '5-OO6{d) 

(Continued) 

Location lD samp~ ID D.ptn. MatrIx Total TAl.. IHtal$· HE.· 
(In) Unlnlum-

,5-3130 021b-&Q. 0-4 !:ioOII ~728 652£;1~ ~9 
OS18 6528'f1'1. 

6S28T10. 
6S28113. 
6S28l1'2. 
6S21tI36 

1>3131 0215-950- C).6 Sot! 6527728 6528150,. 6528219 
~'9 f.i52S'tn. 

65281'0. 
6528113-
6S28'f12. 
6528'1!l6 

'5-3'32 OZie.io-95- Q.6 SaM 652l72a. ~'150. ~90 
0620 6S.:!B111. 

6S2S'T1C. 
6528113-
6S28112-
6S28'T36 

,!)o:.n33 02't!>-95- Q.O S(W NOt s:ummt:etf for ~ In a::con:.ouoW!m 
0621 ".. Woric PlliIn 

'5--3134 02't5-9>- 006 .::iOti t>S27728 I b52&'so. 6S2aZ19 
0622 6S21n". 

652811C. 
6S2S113-
6S28112,. 
6528136 

'5-3135 0215-95- C).6 Sot! Net suomm8CI tor ~ an .aa::cr:::tlInO W!m 
0S23 m-W(I!"I(PIan 

• I:ia.G::tlI'll.llT'll)WS 

statistically ditferen: frOm background (Ie.acI: Gehan t~ p-yaJu& - 0.8443. 0uantiIe test povakJe -
0.5376. $Iippagetest p-value - 0,0016. See Section 3.2 for a discussion cf 1hese tes:ts.). Asa 
result. lead was net retained as. a COPC. 

The inorganics ttQt were greater than background un.s. are presented in T.at>Ioe S.36.s.'t and 
were eanied forward to the SAl.. comparison stage. The inorganics that were undetected Of' less 
than baekgrot..mC! Ui1...s were net retained as COPes. 

The locations of samples wi:h inorganics exceecting baCkground lJTL.s. are ~ented in Figure 
5,36.4.3-' . 

Radlonuclldes 

Uranium, tne only radlonudide analy.:ed for at this site. was detcded in several surtac:e and 
subSurface samples abOve its background UTL crable 5.36.5-1) anct was canied teU"Nard to tne 
SAl cc~parison =age. 

The lOcations of samples wltl"l uranium exceeding ~ baCkgroUnd un. are l'f'e5ented in Flgure 
5.36.4,3·' • 
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C/':apter5 SQeCific ResultS. Ccnelusions:and Recommendation 

DeLli S.;lI.5=] 
INORGANICS wtTH CONCENTRA'TIONS GREATER THAN BACKGROUND UTLs 

FOR PRS 1S-006(d) 

Samp" to Depth Copper Uranaum 
(In.) (mo/ko) (mofkol 

!.A'l,;LurL NJA 15.5 5.45 
SAL.. NJA 2800 230129-

0215-9600565 0-6 19.6 17 
02':5-9§.OS1S 0-6 I'C 5.7 
0215-9500578 0-6 7.4 7.2 
o<'I5-9S-0584 0-6 12.1 17 
0215-9S-05B1 Q.6 6 29 
0215-9500609 0-6 157 4.7 
Q215-Q5.0612 0-6 277 25 
0215-9S-0613 Q.6 23.4- S.4-
0215-95-0618 0-4 ~.7 9.2 
021~19 0-6 .. 8.4-I 

0215-95-0620 OJ.; 5.2 14 
0215-&6-0622 a-6 7.1 18 

NlA-not~" NO-nctClIlt-=ecs 
.. Utanium SAL. Of 230 ~ i$ based on systtmic: eftadS; the natural ul'lVliWn SAL of 29 is based, on 
radlat.iCln dcse. 

5.36.6 Ev:aluatJon Of Organic Constituents 

No organic$ were detected: t:1erefcnt. theywere net retained as COpes.. 

5.36.7 

5.36 .. 7 .. 1 

Human Health AsHament 

Sentenlng Assessment 

Ccj:)per and urat1ium were deteCfed beJowtneirSALs.and were submitted to an MCE. 

Because samples were not anaJy%ed for isotopic: uranium. the source of the uranium~ whether it 
was natutaJ ordepfeted.. c:culd net be determined. Because 1he RFl Work Plan indlc:ates that both 
natural and depleted uranium,were used. ~ TA-1S. the more conservative ot the two SALs. of 
racIionudida uranium.. i.e_ nabJraJ uranium. was. used in the screening assessment. Uranium was" 
detedeCl ac:cnc:etlbations equal to or Delow i1s natural uranium SAl.. of 29 mgJkg (based on 
rad.ioaaive properties) and W3Snot ret3inedasa COPe. It was not submitted to·an MCE because 
it was th& only radioadive COPe.. 

Multiple cnemlcal Evaluation 

The MCE induded two analytes in the- noncan::inogenic effects. category (Table 5.36.7.1-1). The 
sum ottl'le-maximum normalized ccncentrations is 0.2250. whicn is below the target value of 1.0. 
Theretore~ theSe anaJytes. were not retained as COPes. 

5~36.7..2 . RiSk Assessment 

No human heaJlh risk assessmem was performed because no COPCswere retained as a result of 
thesc:reening assessment and no unacceptable heatth risk exists. at 1nis site. ' 

-



cnacterS 

TA B icE 5,36.Z.'., 
MULTIPLE CHEMtCAL EVAl.UAnON .. PAS 15-006(d) 

MAXIM UM NORMALIZED CONCEN TRA TIONS 

5.36.8 Ecological Assessment 

0.0989 
U2i1 
0.2250 

The generallanc:tscape condition around 1S·006(d) is moderately developed and dIsturbed, and 
there is moderate potential for receptors 10 come in contact with ecological COPes wittl1he site 
(Table 2.4-1). There1ore. 1hls PRS will be Included as an ecological CO PC source In the OCO log ica.1 
risk assessment. An ecological risk assessment will be conduded when that approach has. been 
approved by our regulators. Threatened and endangered speeJes and lor sensitive habitat listed 
in Ch<lpter 2 will be avalualed in the ecological risk asser~ent. 

5.36.9 Ex1ent of Contamination 

NO human health copes were retained: therefore. this section Is not a;lplic:able. 

5.36.10 Conclusions and Recommendations 

Based on NFA Criterion 5, PRS 1S-006(d} wil not be added to me HSWA Module of the 
Laboratory ACRA operating permit and Is proposed for removal from tne fER Project Ust 01 PASs. 

5 .. 37 PRS '5-008(g) 

PRS 15-008(g) is tt".e location designated by sandbags at R-4S. Based on NFA.. Policy Cnterion 5. 
this PRS will not be added to the HSWA module Of the l..aboratory's RCM operating pennit. and it 
is proposed for removal from the EFt Project List Of PRSs. 

5..37. , History 

PRS 15-008(g) is described In Section 5.2 Of the OU 1085 RFt WOrk Plan (l.AN1.. 1993.1087) and 
in the sampling plan suomitted to the EPA. in May 1995. 

The sandbags may nave been used as Shielding during explosions canied out at R-45 F'Uing Site 
and mc.-y have received fragments from tne explosives. Therefore. COPes wi! include metals. 
uranium. and HE. . 

5.37.2 Description 

PAS 1s.D08(g) is a pile Of broken up safId1)ags. 

A description Of the geology. nydrogeolOgy. soi1S. anc:I wildlife haJ:)ita%S is presented m Chapte1"2. 

5.37.3 Previous tnveS1lgatlo:as 

No records 01 previous investigations have been fOund.. 
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, C/7apterS Specific Results. Conclusions af1d Recommendation 

Field InvestigatIon 

5.37.4.1' Results of Field' Surveys 

. '. Radiological surveys. were conducted Immediately before sampling to help characteriZe the PRS· 
and to help establiSh healm and safety conctttions fOron-slte workers. No elevated readings were 
reponed frOm these radiological surveys •. ' 

. 5.37.4 .. 2 Results 0" Field Screening 

An· HE s;lOt test W2t c:a.rried out at the sample location, before the start of any Intrusive activities. 
No positive resulfs.were obtained. 

, Radiological screening at the sample location consisted of screening the actual soil being 
sampled. No readings:.wereencountered that would have entailed special labeling or packaging 
of samples-being sentoftsite foranaJysis. 

XAF analysis was. carried out at the field office atter sampling. The results. of the field screening 
and Of PE sample analySis. by ~F are presented in Appendix O. Correlation Between the Field 
XRF .. uas~ and LabOratory Results. 

5.37.4..3. Sample Collection and Submittal for Analysis 

The-objective Of sampNng at PRS 1SC08(g) was to determine whetherccntaminatlon was present" 
1hat cauter btl associated with site ac:tMties. FIgUre 5.37.4.3-1 shows the sample location. ana 
Table 5.37.4.3 .. ' summarizes. the sampling conducted aUhis· PRS •. 

The sample- collected was submitted to·an Cffsite raboratory in ac:ordance with the RA Work Plan· 
(LANL 1993. 1087). The sample was analy%ed t>r total uranium, TAL. metaJs. and HE within 
presc:ribed holding times.. 

rABLE ",37 .• ,3·' 
SUMMARY OF SAMPLES TAKEN - PAS, 15-008(g), 

Location s.mp ••• 0 O.pth Matrjx Total TAL. HE-
lD (in) Uranium" M.tals" 

15-3136 0215-950- 0-6 Sola 6527728 0528156. 6528219 
0624- 6528111', 

6528110. 
6528136 • 

. 6528113. 
I 6528112· 

'0Ai:h~ 

5..37.5 8adcground Comparisons 

.norgan.cs 

No inorganic compounds were detected above baCkground un.s and were therefore not 
mained asCOPCs.. 

. ", 
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APPENDIX A 

ANAL VTleAL DATA 

All analytical data are available on AMAD. tf FlMAO is not aecessil!e. data will be prcvided u;:x>n 
request. A hard copy of the data is available from the ER Records Processing FadTlty. 
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TABI.E 8-, 
DATA QUAl.tTV EVAL.UATlON FOR TA .. ,S SAM'PL.ES 

SUITE BATCH COMMENTS 
NUMBER 

Il'Ior;ane "206 Cac1mllJ1Tl in IIIQht samples. ant" I ten)' in tiwt ~ ~ n 1'rYe 
CtounHn sampleS.. eobaIt in four ~ and ~ .1ItId sitwor in cne> s:rmol9 
samples)' are J qualified bleal.M tlW! w.r.1)eoIow 1M m«nod c.rac.ton limits 

(MOLs).. ",. sampkIo r~b h.a¥a a high dqN of UlIC»t'tI#':ty :>tc::aI1H 
the vaw.s eartnot t» ~ distinguished from ~ "nOis4t-
1..,.1s. As a !'MUtt. ttM, data ... ~ as estirn.ated valU«S,. ~ 
shoulcl t» u:s.d with cautIOn in the SC1"Mning ~ ~ tt'Iey 
cannot tie accumlWY cuantlflOd. 

70317 Antimony In 1r1tMn sampln.. cadmium in thit't1Ml't ~ b«yUiu:rn In 
(swem .. n five samJ)~ CXII)IJt in ttl1M sarn;llots..and seie1'Itum in two ~ 
samolH) samaas~. 

7'T387 Cadmium in HYefI sampleS. antJmOny in fOur~ bety1Iium in two 
(alOl'lt samo"'~l samokis. safaniUl'l"l. silver. afId thallium in one s.amt»e~ s.am~ as ~. 

704S8 Cadmium rn ten ~ antimony in 1'Ii"..~ U'I:aIlium in..gM 
(tw.I..,. sample$. and seWtnM'!'l in sewn samp!.ts; satTMt as aboYtI. 

samo,"\ 

69704. ~ and c:acsmium in au samples. befyliium and 'I:1'IalI4u1n in OM 

Nour sarnolasl sarrrole: sama as atxwe. 
69184 Antimony in twO sampIosand :..kM'IiUl'l"l In one~: same as. a!:)oye, 

/'tWo samolasl 

7150' AnttmOl'!y. a.rsel'lic. ~um. beryllium. cadmium. c::htcmitsm. ~ 
(one sample) cop~rt Iud. nickel. Mlentum. t!\IIlium. anc: vanadium In 1M ~: 

sam. as above. 
70476 Antimony. berynium. cadmium. and salenlum in the -sample; same as 

(one samDle) abovlt. 
82469 BeryUMn in all samples. an silver in one s.ampIr. s:uTI6 as at:IoYe. 

ffl:wr samol~\ 

82509 ArsenK':. tleryllil.lm. c;o1)a.\ and vanadium as. welt as. t2'Ie I.'abonI:Dty 
(on. samolttl dUOr!C3tH of barium. nideel. and :me itI tha samoka: sa",. as ~. 

82885 Antimony in all th,... samples.; same as above. 
ttour samol", 

S2B96 S$lenium in twO samples: s.ame as abOve. 
(tolJr samolas) 

7'524 Ma~ in two samples: same as aboyCl. 
[fourteen 
umal.,) 

700'5 Mercury in thin"" samples: same as above. 
(wventoen 
umolos\ 

7"75 Mereury In tne sample; urne as above, 
/0"* samJ)I&\ 

70756 Mercury In six samples: same as above. 
(foun"n 
umales\ 

70268 Mercury In one sampl.; sam. as aDOY •• 

(six samol.,} 

70012 Mercury in two samples; same as abo ... e, 
(foursamoles\ 

, Number In parenthesis Is the 10tal number of sam!)l" in each batch. 

OU 1086 RFI R8pott 
O9604O.RFI 

I 

, ... 
... 
-" 



TABLE e.1 
DATA QUAU'TY EVALUATION FOR TA-1S SAMPLES 

(ContInued) 

SUITE BATCH COMMENTS 
NUMBER 

Inor;anlCS 70696 MetCUry In:l'le samplelsJ qualified because !twas below the metl'lOd 
(ene sat:1Pfe)' d.ttdicn limit (MOL). The sample reNt' has a high d8Or" of 

uncertainty ~ the value cannot be accut:t:ely distins;uished from 
insU\lm.nt "noise-levels. As a result the datum is useable as an 
..mmarec value. bur :shOuld be used witI'I c:at..1ian In tI'Ie $Cf'08ning 
assesamilnt boeluse it Clnnot be lICCUratetv quantified. 

82497 MereuI)' In one t:ample: same as aI:IOVe. 
t'fout'samel"' 

82538 MiII"CUtY In the sample: same as =ave. 
(one s:amclel 

69704- Atmrncny anCl barium in all :samples I\aCIl'8O:)\Ien.s In the laboratory 
(four samples) c:ontroJ sampl.s (tCS) outside the established limits. Oata are c;ual~ied 

as W or J and ~ u~le becausel'aCOVery for antimony was <1.". 
below the limit so the anaJytes would bo d4illt8Cted and Quantified it 
o"..nt and the results fat' barium are biased high. 

69184- Q\l'Qmlum 1ft !'NO samples same as above. Oata are useable because 
/four samples\ the results ant biased high. 

70476 ThallIUm 1ft tne sample :sam. as atIC..,.. Darum is usaat)le because the 
(one samcJ.' result is biased hiC;h. 

70756 MetCUry In all samples sam. as above. Data are useable btc:ause the 
(fourteen results ,va. biased high. 
samo~' . 

828S6 ThaUium in all tne :samples AtTIe as atIo..,.. Oata m'8 useable l)eeause 
Ncur samole'S\ the results are biasad hiatt. 

n2C6 Arsenic; barium. caClmlum. chromium, lead. manganese, mercury, and 
(fourtHn nickel in all Ampies W8t9 detected in tho laboratory blank. SampHt 
samples) values are-gre:aterthan 5X the blank values and are consiclered valid. 

Oata are nor qualified and are uMable M detected values. 
703'7 Al'HnlC,.t1erylJium. banum. caClmllJm. Chromium, lelel, mangane:Je. 

(sevent .. n nickel. and zinc in all samphts: same as abo..,.. 
samJlI8$\ 
n387 8anum. berylbum. manganese, and Zinc: in :all samples: same as above. 

(eight samcle:sl 
7C468 ArsenIC,. t!anum, beryllium, Chromium, c:cpper, manganese. nICkel, and 
(twelve zinc in all s;un,::I.".; same as above. 

sam(llesl 
69704 Banum, beryllium, chromium, manganese, nickel. selenium, and ZInc in 

(four sam ere,' aU s:am~.s~ same as above. 
69164- Banum. b8fYlllum, cadmium, cnrcmlum •. c:cpper, manganese, nICkel, 

(:we samples) vanadium. and zinc in all :sam,:.I.s and chromium in two sampl.s same 
as abave. 

nS01 Antimony. banum, cadmium, and thallium in the sample: same as 
(one samcle~ above. 

70476 Barium, car:tmium. Chromium, lead. manganeH, selenium, and Zinc In 
(one samclel tho sample: same as above. 

n524 MIltCUty In all samples; same as atIo..,.. 
(fourtHn 
samples' 

70268 Mercury In all samp.iII; same as above. 
(sile samelesl 

, Number In paremheslS is the total number of samples In each batch. 

OU1086RF1~ 
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TABL.E B·, 
OATA QUALITY EVALUATION FOR TA·'S SAMPL.ES 

(Continued) 

BATCH COMMENTS 
NUMBER 

700'2 Mercury In all samples was detected in the laboratory blank. Sample 
(four samples)' values are greater than 5X ~he tllank v:1lues and are considered valid. 

Data are not_qualified and ate useable as detllded values. 

82509 Arsenic, beryllium, and lead in the sample: same as :llXr19. 
/ona !:amoI9\ 

B2S8S Antimony in all the samp,"; same as. above. 
Hour samole!l\ 

71501 Cadmium and thallium in ttla samplo were detected In the l<!tlo."3!Ory 
(one samole) blank and are Ins than 5X the bLank Values. The vaJU&$ are not 

qualified and are useabi. as nondetects in the screening assessment 
due to blllnk contaminatIOn. 

7'1206 Antimony, barium, CCPl'8f, lead, manganeu, ar,d ~ in one sample, 
(sixteen and amimony.coPP«8nd manganese, in anotn«sample had matrix 

sam;)ln) spil<91matrix spike duplicate recoveries outside the established limits 
and are qualified as W or J. The data for barium. c:cpf)ef. manganese, 
and :inc are useable b«;ause the 5;lik& '-veIs were too low and I)eI'Cent 

recoveries could not be C8tennined. The antimony data ate ~ 
because r&CO\lery was S4JfficJ.nt to detect and quantity Tn. anaJyte i1 
oresent. 

70317 Arsenic:, barium, beryllium, d'lromium, cobalt. c:opp.r.leaC. ndel. 
(seventHn selenium, silver. thallium. and vanadil.lm in one S31Tl;IIe; same as atlcVe. 
samplos) Data ate useable bec:aus. the ar.a/ytes wtm~ ~ec:ed either well below 

background UTL:l:. or SAI..s so the bias did not affect the data 
comoartsons. 

71387 AntImony. banum. mangaMSQ. sHvOf'. and zinc: in one sa.tnple same as. 
(eight samples) above. Data are use~1e b«:alJse the rec:oven.s br an analytes. 

except antImOny arid I7Wlganase. w.re <'1% beIow:he limit ~ W«e 

dClteaed at concantra1JOnS. mer. than a tac:cr at 2 ~ tt*r 
background UT'~ or SAls so tn. bias did not atfec: the da:a 
compamon.. The ~ data are usaatJIe t>ac:3'lSe the samQle 
value was 4 tim_ h:lgMr man tl'le spil<e value SO ~ rec:oY84'Y 
coulC no: be ~ermiMd. The antimony datum usabil;ty IS~ 
tor this sample beCausetl'le recovery was. too low (<30%) at'Id should 
not be ~ in the screen.i1'lO assess.m.m.. 

70468 Arsenic. barium. lead.. "'cx.~ vanadium,. a.ne ::inc in on. sample satTle' 

(twelve samples) as above. Oa%a. are useaDIe 10r zrsenic,. ~ Ie.ad. and vanadium 
~ t!'te sample values MOw.u below ~ Uitsa1ld the 
~ 0085 not attecT t1'Nit. eata comcariSOtL 

69704 Arsenic. d1romlUl'n. ~ r.ad. ndc.~ selemun,. saver. tnaIlil.m'I. aftC 
(four -;.amp,,") vanadium in one saJ'T1;)Ie: same as~. The d;a:a are ~ 

because:ne anaJytes ttl.at W«e c:tatec:ed wttnerwel: bejQw ~ 

lJiLs. or SALs so me bias did not affec:: the ctzta COTTTpari5cIn. . 'The 
undetec:ed anaIytK w"o also not affeaQrd by the bias ~ 
recoveries woro S% or less below the hrTl1t$ so tney wcWd be detllC8C 
al'!d auan'flfloo if oresent. 

71524- M8fCJry In one Ample: sam. asat)OYe. Oa%utn i$ u:sea:»e beCiiIlJS4t!M 

(SixtHn r8CCYefY was <2% OIbide the Iimfts.. the ~ W3S ~«::ed ~ 
samples) the back;rOund UTL and mora tnan ~ OI'derat ~ ~ ItS. 

SAL 
1 Number In parentheSiS IS the total number at samples m each batch. 
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TABLE B·, 
DATA QUALITY EVALUATION FOR TA.1S SAMPLES 

(ContJnued) 

BATCH COMMENTS 
NUNBER 

82SSS Antimony in one sample had matrix spik8lmatrix spike duplicate 
(touf sam"l.s)' r.c:overy outside the establl'hed limits and is qu:ilifled 45 J. The low 

bias dou not a1tec:t the data usability because the analyte was dete<::.o 
above its baCkground un and is an order of magnitude below its SAL 

82SS6 'Thallium in one sample (same as above) is CluaJitied as UJ. The S3mple 
(four sam~IGS) muir is useable because the I'8CQv'"Y was >85%, and tne analyte wou'" 

be defected and Quantified If present 

82509 S.lenium in the sample (same as above) is ClUaJitied as UJ. The sample 
(onttsample) resultis useablo because thel'8COV8l'Y was >SO% so the analyte would 

be dotected and quantified if "resent . 

7'1478 Anthracene •. aconaphthe"e. benzo(b)fluoranthe"e. 
(nine samples) dibenzo(a.h)anthracene, naphthalene. fluoranthe"e, fluorene, and 

pyrena in one samp" are J qualified because they were below the 
estimatedquamltation limil$. (EOI..s) and the MCt.s. Th. sampl. results 
have a high d.g, .. Of uncertainty because the values cannat be 
accurahilly distinguished from instrument "nO/so·'evels. As a result. the 
data ana UNable as estimated values. but shoulcl be used with caution in 
the :sc:r.tning assessment becauH tney cannot be accurately 
Cluanttf~. 

70235 Chrysene in four samples. benzo(a)pytene and benzo(b)fluoranthene in 
'sevente." tnl'M samples. phenanthrene in two samples, .and anthracone, 
saJnJ'les) acanachth.ne, and indeno(1.2.3-cd)pyrene in one sample same as 

abOve. 

71478 P4In1:ad'Iiorophenoi and phenol in au sample, had rocoveties in the 
(nine samples) Iaborarory c:cntrOl samples outside the established limits and are 

qualified as W. Data are useable because the recoveries ware between 
68% and 74.6% so both anaJytes would be detected and quantified if' 
I',o.onf. 

71076 NoNitrosocIip/'CIPYlamine in all samples samo as above. Data ant useable 
(five samples, tMcauso the racevery w:u <3% below thelimir. so the analyt" would bo 

dAlhlCfltd and Qu.antlf~ it oresa"t. 
71371 Acenaphth."a. 4och1or0-3-methyl phenol. 4-nrtrophenol, 2-chlorophenol. 

('two samples) 2.4-dinitrotoluene. pyrene, pher'!cl. pentachlorcphonol. N ... 
ni1:rcIscIdjpl'l)pylamine in ene sample same as above. Cata. ar. qualified 
as W. and ate useable because surrogate r.c:overies were acceptable, 
and ttJe anaJvres would be deteced and ouantlfied if O'esenf. 

7C324. 4o-N1Irq)J'Iano1. 2-chlofCphenol.. and phllH'lOl in all samples same as ;above. 
(ttIil"!Mn Data are uuable bac:auSIt rec.ovari.s.were >50<75"Y.. sc the analytes 
sam:::les' would be detected and quantified if oresent'. 

7C235 PI'Iend in all samples same as above. Data are useable because the 
($8WntHn I'WCICMHY was <3% below the Iimtrso the MalyIlS would be detected and 
gmolos\ Quantified if Dl'Hant. 

70384. 4oOIlcf"Oo3.metnyl phenol. 2od'1icrcphenol. and 2.4oCinltrOtcluene in all 
(sewn samples same as above. Oata are useable b41cause the rec:cveries were 

samples) <3%. tMIow the Umit. so the analytes would be dltec:ed and c;uantlfied it 
l)I'ftenr.. 



TABL.E 8-1 
DATA QUALJTY EVALUATtON FOR TA .. 1S SAMPLES 

(Continued) 

SUITE BATCH COMMENTS 
NUMBER 

svee 1'550 4-Nltl'Opl"lanol. 2<hlorophenol. pl"lenol, and N.nitrosodipropylamir.. in tn. 
(one sample)' sampla had recoveries In the laboratory cormal sample outsiae th_ 

established limits.. Data are qualified as UJ. and ate u~OIe ~ 
m. rec:cveries w.,.. betwHn 6.2% and 74% $0 ~ analytes would b .. 
det.eted and QuaMtrfied it presaMt. 

70234 4-Nltl'Ophenol. N'MrosocIipropylamina, p.ntad'llorophenol in all samples 
(four samples) same as alXlve. Cata are useable because recowries were >50<75% so 

the anaMen would be det.eted and ouantified if Otesant. 

69207 4-NI'tToPhenol. 2<hloroph.nol. and pnenol in both samp," same as 
(two samples) abol/a. Cata are useabl. because rec::ovories wara >50<75% $0 tne 

analvratl would 00 dOfec:ted and QuaMit*, if Clasent'. 

68345 4oNnrophanoi in bOth samples sam. as abOve. Cat4 ar~ useable 
(two samples) bacauSQ recol/8ry was >50<75% $0 the analyte would be d(jt~ed nne! 

ouanttfiad if OflllSlilnt. 

82474 , ,4-DlChlotOt:len::ene, 2-chlOrcphGncl, pemac::hloro,::hlnol, and phenol in 
(tour samplas) all samplos same at. abow. Cata ate q~IHjed as UJ and are useable 

because thlll recove,.es w.re be:WMn 56% and 74.6")'. so the analytH 
would be detected and quantified if ptesant 

71016 AU SVOC. for two sam~les had ::urrogme rocoveri8S Outside the 
(five samples) estatIlished limItS. Cata are quall1iod as UJ or J. and are useo1.ble 

becaUse the spike lave I. we,e too lOw so perc::atlt I'IICCYetiu could not 
be dOformined. 

70384 All SVOC. in two Ampl_ sa:n. as abova. Data arlt useaole beeauso 
(seven the fHUIts are biasad high. 

samples' 
69207 All SVOCs in both samples same as above, Dam aro useablo beCauso 

Nwo samolBcl the resutts are biaUd hiq". 
8~474 AU SVOCs in all samj)las aame as above. Data are UHable because the 

(four sam~IQs} aplko 101/0ls Utlad for the surrogata recoverias wore too low so percent 
raeoveries could not be d.termined. 

7,377 All SVOCs in on. sample had matrIX sj:liko rQCOveries outsido tl'Io 
(two samples) establiShed limits. Data af. incorrectly qualili.o :us UJ or J. Oat: aro 

usoable bocause the matrix spiko recoveries are wMin the laboratory 
-.stablished eontrollimits and tn .. data should nClt be QlJaliliACI. 

10235 All SVOCs in on. sample same as above. Data ar. il'lCl:lrrectly qual~ied 
(,aventeon as UJ or J. OaUl are usallblo because the matrix $I!lik. reeoverios are 
samplAs) wrthin the labor~ory r.ltaJ:)lished control limits and the data shouid not be 

Qualifittd. 

7'550 All SVOCs In tl"le samp\" same as abol/e, COlta are incort&c:!1y Qualified 
(ona sample) as UJ or J. Data are UlSIIabkt bocause the matrix $I!lika recoveries are 

within the laboratory ~ablished conlrollimits and tne clata snculd not be 
(lualifiad. 

82474 ,,4-0iChloroba~en., 2,4-dinltt'Otoluen., 2<l"Iloropl'l.nol, 4<:l'\1or0-3. 
(four samples) methyl phenol, 4-nitrophenoJ. N."lttosodiJ:lropylamlnl, phonol • .lnd 

pyrena in OnG sampl. sam. as above. Data Are useable because the 
,pikelol/ol~ u::ed tort"'e matrix $I!likf recoveries were too low so percent 
raeovori&s could I'!ot be dotermil'led. 

1 Number In parer.the.ls IS the total num~, of samples il'! u.c:h batcl"l. 

OU 1066 1=11=1 R.\'lOf'! 
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TABLE S .. , 
DATA QUAUTY EVALUAnON FOR TA-1S SAMPLES 

(Continued) 

BATCH COMMENTS 
NUMBER 

70324- All SVOCa in ene sample had matrix spike recoveries outside the 
(tl'tirtHn establi:Jhecl limits. Oata a,.. incort8C!ly qualified as UJ or J. Data are 

samples)' useable f:)eeause the matrix spike NCOveri.s are within the laboratory 
establishecl control limits al"ld the data should not bo aualified. 

7'1418 All SVOCs in one sample same as above, Data are useable because the 
(nine samples' results a,.. NSecI high. 

7Q23.ot AI.SVOCs in one sample same as above. Data .,.. useabl. boc:ause the. 
Nou,. umC)les\ results are biased hiclh. 

7'1436 Methyl.nll chloride i" five samples, 1.1.1·rrichlaroetna". in two 
(six sampl.s) samples, ben:ene. dh:hlorobromomethane, carbon tetrachloride, 

ethylbenzene. 1,4-dichlorobenzene, 1.1 -diehlaropropene. 
tetrachloroethylene, trichloroethylene, toluene, mota-, artho-, and para· 
xylenos in one sample.,.. J qualified because they were below the eCLs 
and the MOLs. Th. sample results have a high deprH of uncertainty 
because the vatues cannet be accurately distinguished from instrument 
-nOise-levels. As a rosutt. the data are useable as estimated value$, but 
should be used with caution in tne screening assessment cec:ause tnoy 
e8nnot be accuratelv c:uantifl4ad. 

70563 Acetone, benze"e, catI:!On tetrachloride, chloroform, 
(eight samples) dichlol'Obl'Omomethane, .mylbenze"e, methylene chloride, toluene, 

trictllaroethyl.n •• 1.2.trans-dlehloroethylene, 1,2-els-dichloroethylene, 
1.1-dichlorapropone, 1,1 -diehloroethane, 1,'.1 .-trichloroetnane, cis· 1 ,3· 
dic:hlorooropyleno in O"e umple same as above. 

70446 Aceto"e and methyl""e chlorid. in fWC samplos. 2·butanon. and 
(eight samJ'les\ !rienlol'Ofluoromethan. in O"a samcl.~ same as above. 

7'15~ Methylene chloride in bo1tI samples: same as abOve. 
ttwo saml!lles\ 

70809 Methylene dtloride and meta· at'Id para·xylones in two samples, 1,S. 
(threG samples' dichlorobenzene, and tolue"" in on. sample: same as above. 

7'1599 Methylene chloride in both samples and ac8ton. in 0"0 sample; same as 
(two saml!llesl above. 

70369 Aaltone in one sample; sam. as above. 
ttwo samples) 

69364- Caft)Qn tQtrachloride in both samples: same as abeve, 
(two samples 

68411 Ac:8tone, 2.f:)utanone, metnyl."e chloride, toluene, trichloroethylene, 
(two samples\ and mota-. and I)aI'3.xylenes in ane sam,,'.~ same as above. 

82481 Methyle"e chloride, dichlorocliflueromethan., at'Id toluene in one sampl. 
(two samples) and acetone. mothylene chloride. and triehloraethylone in the other 

samDI.~ same as abave. 

684.11 Acetone in one sample was dete<:ec1 in tne laboratory blank. The sample 
(two samples) valu. was at a concentration greater than 1 OX the blank value and was 

above the ECL. Because this analyte was detected in the blank,. it is not 
expected to be present as a result ot site activities As it is Q common 
laboratory contaminant, the dilltlCt8d value is considered ta be a 
nondetect and is useable as such. 

1 Number In parenthesis is the total number 01 samples in each batch. 
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TABLE e-1 
DATA QUALITY EVAL.UAT10N FOR TA-1S SAMPLES 

(Contlnu&d) 

BATCH COMMENTS 
NUMBER 

70563 At:ft)ne was djlf8d'ed II'! $MfOfI :cam;:l1_a.bovtI tM EeL ~tI'nS 
(eight sample'S)' analyte is not .~ec: 1:0 tMt presaont as a ~ of sit. ac:Mties and i$ 

a ccmmon ~ eorr.aminant. the detec:ad values ate con:s4d4H'1'C 
to I» nondM9dS and ar. us.eab" as s:uc:h. 

71436 Acatone in on. samph» was detac:tad in thelabotatofy I:IIanit. "':"h. 
(SOt tam;lkts) samDIe valla was at a concamratlOtl gtNtortnatl 10X me ~ vallJe 

and was aIXN_ 1M EO!.. 2.autanoM was also ~ in one sat\'I;lJe 

above tn. eeL a.eausa tha ~ was datec:r.c in tn. blank.. 
netrther en4tmlCa!lS.xpec:rad to be~...ent as.a ~ d SIte ~ 

Both are common IaI:lor.t.tocy c::ant.aminan:ts. ~ m. dC«::ea 
va~ are c:cl'!Sldared to M t"IOI"IC:S.tOdS and aN I.IMa:ble as sucn_ 

70809 Acetone was djlfe<::ed in two ~ at OOI'IOIfltfaDOnS ~ tM 
r.n,,, sampltlS) ECL a.cau:se c:tner c:ontamina:'Its ...... cifltlCtlid in tn. laboratory 

blan-k. and acetone i$ not expedad '10 be ~ as .a I'lIJSl.:t of see 
ac:tivtties. and It is a common IaDor.a1:o1y C'.01'ItItninant. the d«edad 
y~tU4l!t. 8M eoMidOted'ttI bit t'IOI"IId4t1'~ and a,.. us.ab'* as sud\.. 

704'6 Acetone '" two sa.rnpIes was detected in the ~)' btank. n,. 
{..ght AIT!;IIH, ~ v~ WiM9 at COI"IC*I!:l'a:!::icM ;r.a:.r'!han 'tOXtM ~ V3«.l. 

and .,.,. above the ECL. Bac::IIrs- this ars:aly.e was cs.t-e.c in ~ 
blank.. It is not .~.a to be present as.a ntS&.IIt of •• ~ As it 
is a common Iabot'2tory eontamin.artt,. 1M detected vaau.s ~ 
c:cMider.d to t. 1"K'YId.tec:s and aN usaable as.~. 

71599 A.caton9 was detec:tld 1ft one ~ at a ccncantJDCI, above the- eeL 
(two samples) BecaUSA acetone is not ~ to be pntSent as a rasutt of 51:. 

adivttJes and It is a common Iabot'2tory eom:aminan:, the da:ec:ad value 
~ col'lSiderec:fto bit .a I"IOI'IC!MQCf and is ~ as sud't_ 

69364 ~ WotS dete<::ed it: OM s.ample atloYe tn. EOt... a.cws..:!'i$ 
(twO sam;llcn) a.naJyte is not eJ:l)eded to boa \:IC'es.nt as a resutt of sit. ~ ..nd It 

is a common laboratory contaminant,. tM dfltlCt.cl v.a.ru. is c:onsideftCI 
to De a I'IOnd.:oc:t and IS u:sa&bie as St.Id't. 

i'1436 ketone and bis('2<hIot'oisop~t:l'lerW81'e d~.c: in thelatlor.atclY 
(SIX samples) blank tor six sample$.. ~Ie conc::entrations...,. less than 1 ox. the 

blank vaJue for acetone and less than 5X tne t::IlatIk value tOf' bis(.2. 
chloroisopropyl)ether. 'T'ne va.hJes.ata not ~ and are UMCI as 
nond.ted$. in tn. SC'MnttIO: asseumtl1"lt du. to ~ ~lftaticn. 

70446 2-Sutanone. and bis(2~ro;ryijethOr in all sarl'l'PJ.es. and 
(aignt samples) ae.ton. in SIX samples. same- as aboYI. $amI)Ie c:cnc:am:ra!ions an. 

less than 1 OX tM blank value for .eaton. and 2-tx.1anone. and \ess 
than 5X the blank val1oMl1or bis('2-chIorol:sop~I)CI1her. "I'h4t valIJes ate 
not qualified and ar. ufMld .as nond.teas in me $CTMfling assasstn4tnt 

duo to blank contarninatlO". 

70369 Acetone, 2·bL:tMIOM, and bi$('2-d'1lorotsopl'Opyl)etl'l« in beth satI'Il'lft 
(tWO samples) same as above. Sam;lle concentrations are I.-s.$ tI'Ian 10X tM blank 

value tor acetone and 2·butanone, and. less than 5X 1M blank Yakl. tor 
bis(2-chlol'Oisopropyl)tther. The values are net c:ua1tfi'ad and at. U'SGC 

as nondeteas in tn. ser .. ning asseument dlJ4i'to t;ob\1'Ik 
cofltaminariol'1. 

, Number in I:)aronth.sis 1$ tn. total numbor of umples in aacn batcl'l. 
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TABLE 8-" 
DATA QUALITY EVALUAnON FOR TA-1S SAMPLES 

(Continued) 

SUITE BATCH COMMENTS 
NUMSER 

vee 70S09 Bromoform. 4omethyl.2-pentanone, 1,2 •• , .3".' .4odicl'lloroben:enes, 
(:hr. samples)' bis(2-<:htoroilopropyl,eU'ler. ethylbenzene, m.rh)ll."e chloride, and 

tcluene jl't all samples were detected in thelabor.!tory blank. Sampl. 
conc:antrations are less than 10X the blank values far mefhylene 
c:tdoricl. and toluene. and leas ':han 5X the blank values for the other 
contaminants. The vl.'llues are not Qualified and are used as nondeteds 
in thtt lICrMning aslS4SStf'lettt due to blanK ccntamination. 

'NS99 MecnyIemt cnloncse in boU'I samples same a$ atIoW. Sample 
r.wo samples) CDtTC8nrr.ancns are less than 1 OX tne blank value. The values are not 

QUalified. anc: are used as ncndotects in the scrHning assessment duo 
to bJatlk o:Intaminatlc". 

70563 2.auta."IOne in all sampt.s same as.abCVe. $ample values are 'esa than 
(jfjght ~Ift) 1aX 11» blank value. Th. values are net Qualified and ate used as 

tIOf"Id.1IC'lS in the sc:re.nil'lfJ assw.ssment due to blank COl'tfamin8tion. 

69364- Ac;:etcne. in one saml'le and bis(2<hloroiSOQrapyl)'ther in both samples 
(two :s:amphts) same as.aboVe. SampJe conCtllUr.lfions are less than 10X tne blank 

value lor ac-lOno and less !han 5X tho blank value for bis(2. 
cr.loraisoprcpyl)oU'Ier. Tho values are net QUalified and are used as 
noncl"fIC!S in the screening ~ettt due to blank contamination. 

68411 AcIICDne in on9 ~ple wasdetClCted In th91aboratoty blank. SamJ)le 
(tWo samples) ~n is :ess tharl10X Ute bl.ank value. The value is nat Qualified 

0Jnd is used _ a nondetec: in tho SCtMning a=essmltnt due to blank 
contamination. 

'N436 All VOCs in one sample and 1M all vee Iabor=ry duplicmes in another 
(six'samples) sample are~lified UJ or J because the 14.daV holding time was 

.lICHdtId by 8 day:: ancI one day. ntspc:ively. The sample resu1t:5 are 
USGb'- because the samJ)les were properly stored at 4"'C. preserved at 
a pH at 2. and tn. holding time was not grossly eX'Ce«!ed (moro than 2X 
the holding timet 

7CoS46 All VCCs in tn,.. samples ar8 C;ualitled UJ or J ba<:aUlO the 14-day 
(eight samples) holding time was. ell'CNded by 3 days. The sample resuns are 

consideracl useable because the holdin; time was not grossly exceeded 
(mo,. ttlan 2X the holdlno timet 

7C8C9 .All VOCs in en. sample had surrogate recovene" of 0%. Oata were 
(three samples) originarty c:;ualified as UJ or J. but should be qualified as R4 and the cwta 

nor wed in the screening UM'SSlTlent. The R4 Qualifier indicates that 
t8C0wries wo,.. a11ec:t1ld by matrix interference and the results e.3nnot 
be aceutatelv cUlilIntified. 

70563 All VOC5 in two samples had surrogato r8COVetles outside the 
(eight samples) established Hmits. Oata are useable because the reaul:s are biased 

higtt. 

70446 All VOOs. in one sample had sunogate roeov.ries outside me 
(eight :samples) established limits. Oata are useable because the relSuns are biued 

hiClt'!. 

69364 All VOCs in two samples had surrogate rec:overies outside tne 
(two AmPles) established limits. Data are useable becauSft the resultS are biased 

hieh. 

~ Number in parentheSiS is the tot:aI numb., of samples in each batch. 
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TABL.E B·, 
DATA QUAL.ITY eVAI...UATION FOR TA·1S SAMPL.ES 

(Continued) 

SUITE BATCH COMMENTS 
NUMBER 

vee 693&4 All VOCs in ono sampl.had matrix Sj:)ik. reeov.ries. outside the 
[two semple!)' .statlllsl'lffd limits and are incoNeetly qualified as UJ orJ. Data ar. 

useable because tna matrix spike roco".rir.; are within the Iai.xJratory 
ostablished control limits and snould not btl Qualified. 

HE 7,,'6 2·Amlno-4.6-dlnitrotcluene in one sample is J qualrtied bOcaU$8 If was 
(three :samples) celcw the MeL. The sample rellUIts hav. G higt'l dQ{;rM of ul'lCertail'rty 

because the values cannot be accurately distinguishad fro", instrument 
"noise- I.vels. Ali a result. the data ate us~at::I. as ntimatsd values. 
but :hculd bo used with caution in the setaaning assassment bac:auS8 
tl'l8Y CIIrtnOT be :1CCurafolyquantitiad. 

71042 4oAmino-2,6-dinrtrotcluene, 2.6-dinitrotoluene, m-dinitroben:onll, "",0· 
(tnr .. samples) .pon~rQtQluenQs. sym·trinitroban::ene, TeTRYL. Rex. and nitroben:.n. 

in all sam!)las had racoveries in ttle laboratory control sample outside 
th. established limits and afe qualified as UJ. Oata are useable 
because recoveries wel'tl >50<75%, so tha analyt •• would be detladlld 
nnd ouantifiGd it !)fOsont. 

Aachonuelide 70390 T/'Iorium·230 in all sam;'llas was dettCtlld in ttle laboratory blank. 
(four samples) Sample values ate greater than 5X the blank values and .va c:cnsidered 

valid. Oata are not Qualified and are usoabla as doteetod values, 

7'44' Thonum·230 in the sample was d.t.aed in ttle laboratory blank. 
iono sam"la) Sample vl%/ue is less tnan 5X tho blank value. Th. value is !'lOt qu.ajified 

and is used as a nol'ldltKt in tho set"nlng assossment due to blank 
contamination. 

7'0,77 The 'ttt:lCrtl<l co~ntration of thorium·230 in one sample is 14fSS tl'lan 3 
(t/'lirt •• n a and is considered to be a nondeteet. Oatum is useable as a 
samclosl nondetect in the set .. ni~ as'SHsmGnt. 

70390 Thorium·230 in one sample; sam. as above. 
(four samol"' 

, Number In oar.MhlJ!sl$ IS the tot.11 number of sample$ In each batCh. 

au ,0861=!F1 ~ 
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APPENDIX C 

METHODOL.OGIES FOR DEVELOPING SITE· 
SPECIFIC PRELIMINARY REMEDIATION GOALS 

ApproaCh to PRG Dl\lalopment 

PreUminary remediation goals. (pRG) were calculated for several atI3lytes from the PASs inveStigated for 
this report to determine it these analytes posed an unacceptable :isk 10 t1uman' hearth. FUsk·baSed 
Cleanup levels were calculated forthOse Chemicals tl'1at failed the screening assessment as documented 
in this RA Report. 

C..2 PRG' EquatIons 

Slte.specific PRGs have been calculated using the modified U,S. Envi:'cnmentar ~eeticn Agency 
(EPA) equations and Los, Alamos National t...abcratory (laboratory) site-spedfic input parameters 
presemed in this appendix. 'These are baSed on a nealthy wcrklng adult under a continued I:3bOratory , 
operation$land.use scenario. 

Under the InduStrialland-use scenario, Ii:sk resulting from exposure to d'Ie1nic:::als in soil is assumed to 
result from direct Ingestion. inhalation cf particulates frOm soil. and dermal contact (tor intnJsive work. only). 
The EPA default parameta~ are based on the type at IndUStrial expcsyre ac:Mties expected after Cleanup 
and the pnysical properties Of the COPCs. One set at dl'CUfTlSt3nc8S includes parameteTS suCl'l as 
exposure frequency and duration, which are adjusted 10 ref1ect 3 maintenance wctker vs. a construction 

,worker (or surface 'IS. subSurface contamination scenarios), depending on the type of c.ontinued 
laboratory oper.rtlons adlvity expec:ed O.e •• imrusive or nonintrustve. respec:tlve;Y). For the PASs in this 
report for which PRGs have tleen calculated. intrusiVe work ( i.e., digging to plaCe/replace sewer lines or to 
construct buildings) is the exposure scenario Of concem because the COPCs were detec:ted at 1a.24 in.: 
therefore, the nonintruslve scenario is not appropriate fortnese sl1es. . 

Calculation of PRGs are consistent with Risk Assessment Guidance 10r Superfund (RAGS) Part B (EPA 
,991a, 0302) and also considers updates to the RAGS Part e equation$ (EPA 1991. '994). The PRGs 
were developed using the most current sources of EPA-approved toxicity cnteria. SUCh as the Integrated 
Risk Information System ~RIS). tMe Health Effects .Assessment SUmmary T~ (HEA$T), and tMe 
Environmental Cmena and Assessment Office (ECAO). 

Equations 1 and 2 wore used to calculate a spreadSheet Of PAGs (fOr carclnogenic and nonearcinogeni.: 
chemicals. respectively) under the intrusive industrial exposure scenario (ingestion. inhalation. and 
derma!). 'The equatiOns for each class at cnemieals are similar but use different site-spedfic input 
parameters. 'The methOdOicgies calculate a soli concentration for cal"Clnogens from a target cancer risk of 
10.6 (I.e., , in 1.000.000). PRGs for noncarcinogenic chemicals are calculated for a construction worker 
from .a target ha:ard quotient Of ,. The equations 10r soil combine across all pathways tor direct exposure. 

C .. 3 AOe C-1S-00S and AOC C-,S-010 

C.3.' L.ancl Usa 

The amlcipatect future use Of bO!h AOC c.1S.o0S and AOC C-1S.o10 is indus:tlallcommercJal under 
continued laboratory operations. 

ou '1085 !=IFI Report 
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. ' c..3..2 Cleanup of Aoe C-1500OS 

One COPC--manganese-f3iled the screening assessment at AOC C.1 s.oOS and was carried fOrNard for 
1u:1tIerevaJuatiOn. catculation of1he site-spedfic PRG was based on the Laboratory's eX'j)ected land use. 
The reference doSeS presemed in Table C.1 were used to caJcuJate the cleanup concentration. whiCh is 
su.mmarized in Table C.2. 

c..3..2 ... 1 Manganese 

Underth& Intrusive industrial eXJ)Csure scenario. an adult worker is the reasonable maximJm eX'j)osed 
inc.tivCuaI. 

The PRG ferrnanganese in soil was calculated using the eQuaticn for direct exposures to noncarcinogenic 
cons:ituents in industtiaJ soQ (Equation 1). The intrusive PRG was. caJeulated to be 2030 mglkg 10r 
manganese. 

c..3.3 CJeanup of AOC 0.'50010 

, Four organics (pAHs) .. benzo(a)anthracene. benzo(a)'j)yrene. benzo(b}tluoranthene. and indeno(t.2.3·. 
Cd)pyrene .. failed the- saeening assessment fer AOC C.,S-Q10 and were carried'forward for further 
evaluation. caJculation ot site-speciftc: PRGs was. based on the Laboratory's, eX'j)ected' land use. The 
c:ancer' Slope 'tadors. 10r carcinogens. presented in Table C.1 were used to calculate the cleanup 

, ' concentrations.. wt'.ich are summanzed In Table C2. 

. ' ' 

. " 

C.3..3 ... 1 ' Organics 

Under1he intrusive inctustrial eX'j)Osure scenario. an adult worker is the reasonable maximJm eX'j)Osed 
indMdual.. ' 

The PRGs fer the PAHs In soil were c:atc:urated using the eQUation, ror direct eX'j)Osures to carcinogenic ' 
constituents in induS1riaJ soil (EQuation 2).. ihe Intrusive PRGs were calculated 10 be 5 mglkg 101" 
benzo(a)pyrene and 50 mglkg for benzo(a)anthraeene.. benzo(b)1Iuoranthene. and indeno(' .2.3-
cd)pytene~ . 

'C.4 , " ,MultJpl.chemtcai PRG, Analysis' 

When two or more COPes are 'j)resent at a site at ccneentratJons at or below their respective PRGs. a 
multipl&d'IemieaJ PRG riskanatysis is c:ondudecr10reardnogenie risk and noncarcinogenic health hazard. 

, ,The nlJtlfple-ehemical PRG risk anatysis. is estimated by adding together tt1e fractional contributions (i.e .. 
site-5J)8dfieconcentration , PRG) of each etlemical. For cardnogenic: cancer risk estimates. the fractional 

" contribution ,of each is added'together and multiplied by" 0-6 target cancer risk: 

MuItipIePRG Risk - [(COf1Cx I PRGx)" (COl7Cy / PRGy ) .;. (COf1Cz /' PRGz )] x 1(16 

If the multiple eI'Iemical PRG risk Is at or below the target value of '0-6. a site is,considered to not 'j)resent a 
carcinogenic risk. 

For noncarcinogenic nazard estimates. the fractional contribution of each wi be added together and 
compared with a target hazard index of , : 

PRG Hazard Index;" {(CCf1Cx / PRGx)'" (coney / PRGy ) .,. (cot'ICz / PRGz)J 

OU'085RFl~ 
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If the PAG ha:atd index is at or below the 1arget ha:an:f index 01 1. a 'Gite is considerea to not pose a 
ha:ard. 

Equation 1: Direct Exposures to Noncarcinogenic Constituents in Industrial SoU 

C(mglkg)= THOxBW .. xEDo x365d1y 

E'!'!' !'!'o [, IRSe '1 SA. xAF.xABS , (fRA. IRAa)l 
r, x;;;;;. -x +-x +-x -ot'-

() /) RfD() ,06mglkg RfDd 106 mQJ'kg FifO; VFs PEF ... 

Where: 

C(mgJkg) • Preliminary remediaJ goaI1cr soU baSed en exposure to noncarcinogenic constituent:: 
(mglkg) 

THO - Target ha:ard quotiem (unitless) 
Considered to be 1 

BW,. - Body weignt. adult (kg) 
Considered to be 70 kg (EPA 1991b) 

EO. - Exposure duration ... occ:upationaJ (years) 
Consk2ert:K1 to be 25 yeal'$ (EPA '991b) 

EF. - Exposure Frequency .. ocarpationaJ (dIy) 
Considered to be 250 dJy (EPA 19913) 

RfD. - Reference dOs9-Oral (mgIkg-d) (lRlS. HEAST. or ECAO) 

IRS. - Son ingestion -occ:upationaJ (mglday) 
Considered to be 480 mcJC1ay (EPA 1991 b) , 

RfD. • Reference Ocse. dermal (mgIkg-<:f) (1RtS. HE AST. or ECAO) 

SA. • Surface Area. adult (arr, 
Considered to be 3200 (c:rrr) (L.ANL 1993) 

AF • Adherence Factor (rnglcm') 
Considered to be 0.2 mglem2 (EPA 1992) 

ASS • Skin AbsOrption 
Considerec1to be 0.' fororg:anic$andO.01 f01"i~ (EPA 1994) 

RfDI • Reference dO-"..e inhalation (mg/kg.-d) (IRIS. HEAST. or ECAO) 

rRA. - Inhalation rate ... adulr (mgJday) 
Considered to be 20 rrrld.ay (EPA 1991b) 

VF. .. Vola:tW:ationfadOrtorsoil (mgI'kg) 

OU1085RFI~ 
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Considered to be zero for cnemicalS Witn MW> 200 gtmole atId Her:ry's 
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PEF • PartIculate emission 1adOr(mgIkg) 
ConsiOeredto be 1.32x1~(mlfI\9) (1.ANL 1993) 

Equation 2: Oirect Exposures. to Can:inogenic COnstituents in Industrial Soil 

.C(m9lk9) _ Tf(>e BW., x AT .. x 365 dly 

. . EF:. x ED [IRS ... xCSF(I> "'" SAa xCSFd x AFx ASS .,.IRA. x CSF: x (-.L"",-1....)] 
. If' If' 106 mglkg lO"'mglkg I I VF~ PEP 

Where: 

C (mgIkg) - PreUminary remedial goal for SOil baSed on exposure to carcinogenic constituents (mglkg) 

TR ' .. Target cancernsk (unitJess) 
Consldered to De 1 x 10'" 

BW •. ' • Body weight. adult (kg) 

. EF. 

AF' 

Considered 10 be 70 kg (EPA 1991b) 

- Averaging Time-cancer (years) 
Considered to be 70 years (EPA 1991b) 

- E.x;Iosure FreQ.lency - occupational (dIy) 
COnSidered to be 90 dJy {EPA 1991 a) 

- Exposure cturatl'on -occupational (years) 
ConsiOered to be ,. year (EPA. 1991b) 

- Soil ingestion -occupatjonaJ (mg/day) 
Ccnsideredto be 480 mglctay(EPA 1991b) 

- cancersJopefador~ermal(mgIl<g-d)" (IRIS. HEAST. orECAO) 

• SuI1ace Area. acillt (c,nil) 
, ConsiC2ered to be 3200 (crtr) (LANL. 1993) 

- cancerSJope Fac:ror;. dermal (rngkg-d) (IRIS. HEAST. or ECAO) 

- . Adherence Fader (mg/CI1'T) 
Considered to be 0.2. (mgIc:nT) (EPA.1992) 

ASS - Skin AbsorptiOn 
Considered to be 0.1' for organics and 0.011or inotganics (EPA 1994) 

IRA. - Jnnataticn rate -aQJJt (mglday) 
Considered to be 20 rfiJ/¢ly(EPA 1991 b) 

CSF. ". CancerSlope factcr-innaJation (mgIkg-cl)" ORIS. HEAST. or ECAO). 

VF. - VolatiliZaUon 1adot'10C"soir (mgtkg) 
Considerec1 to be %81'0 forChemicals.wit:h MW>200 gfmole and Henry's. 
Law Constant <1 x <tao atrn-m'/mcJe 

, '". 
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?EF • Particulate emission taC'lor (mglkg) 
Considered to be 1.32)( , O..li (m)lkg) (LANL 1993) 

Chemical 

TABLE C-' 
SPREADSHEET FOR CALCULATING PRGS 

FOR INTRUSIVE INDUSTRIAL SOIL EXPOSURE 

I Manr.II'1nolSO I 5E·Q3 
, " , .. : ... :-.:,',." . . '~:"''''' '.;, . : .1'" .~ ... ,' ... ,', .. ' .~"'.' " "" .. .. '",".,' ...... " ... : . . ""', 

Chemlc,)1 Oral Slope Inhalation Slope Dermal 

'~, ,,,'" .,' 

SlOpe Factor 
Factor Factor (mglkg/day) 

(maIka/day) (mg/kg/dav) 
" ' 

',' , " ' ' " , " '" .~ .,. or ',' 

eenzof,a\antl'lraeaMet 7,3E.0' N/A 7..3E·O' 
eenzo(a\ovrone 7.3E.oO NlA 7.2E...oo 

Benzofb '1luofMThene 7,31:.0' N/A 7.3E-o, 
Ind9noL1.2.3-edJpyr.no 7.3e.01 N/A 7..3E.o, 

N/A • not nVBllaDle 

IABLE C·2 
PRG SUMMARY TABLE 

Intrualv. Induatrlal Soli Scenario 
(m~ /ka} 

Chern/cal Noneaneer PRC Clneor PRC 

Man~3I'I8S8 2030 N/A 
Benzofalantl'lraceMG NJA 50 

Senzola\ovrena NJA 5 
BanzolblfluoranTI'IC.,lQ N:A 50 

Indenof1.2.3-edJJ'vf.ne NlA 50 
N/A - not 4vallat)le 

c·s 
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APPENDIX C 

FIELD SCREENING AND CORRELATION BETWEEN FIELD AND LABORATORY 
METHODS FOR LEAD. URANIUM, AND BERYLLIUM 

Field screeni~ methOdS were used during the field sampling program to help determine which 
samples would be sent to the laboratory tor analyses: tnis process is. alsO referred to as biased 
sampling. Samples from the field were processed in a portal:lle trailer using X-ray fluorescence 
(XRF) techniQues to detect lead and uranium. Selected samples were proceSSed at the 
Laboratory using a Laser-Induced Breakdown Spectrcscopy (I.IB$) to detect whenever berytUum 
was a suspected cope. Lias was used l:Iecause XRF cannot detect beryllium. As described in 
the OU ,08S RFl Work Plan (!.ANI. 1993. 108n. the intent ~ to bias the fixed lab analyses 
toward high concentrations. Samples with high tield screening values were sent for fixed lab 
analyses. 

The screening analyses performed by XRF and I.IBS are surface techniques that measure the 
elements of interest in only the outermost few mm Of the soil grains. The fixed IatIol'3!Ory analysis 
methods, in contrast. utUi:e a strong acid leacning procedure followed I:Iy either atomic 
absorption/emission or inductively coupled plasma emission. The fixed laboratory analySls 
measuros What may be described as more of a bulk concentr.ltion Of an analyte trlan do the 
screening metnods. The comparison I:)etween the two analytical techniques are- presented here 
to demonstrate thE' utility ot the portable methods tor qualitative field screening. The use of field 
instruments are justified as a cost savings teChnique and because they yield reaJ.time resultS. In 
addition. when the supplementary field screening measurements correlate weD wttI'I ttle fixed Lab 
analyses, the field information from samples not submitted to ttle lab can be used in a qualitative 
manner to Characten:e the extent of contamination over a Site. 

The attached scatter plOtS Of the Field screening measurements relative to the anaJytic:aI lab 
results shOw the correlations l:Ierween the two measurement methOdS. The plOts. shOw the resultS 
of positive (non-:ero or negative) instrument readings. A single plot is shown for all the combine<:1 
resultS from all me ~otential Release Sites (PASs) tor lead.. uranium. al'Id beryllium (FIQUreS 0.'.0-
2. and 0.3. respectively). The values used to produce the plOtS are presented in Table ().1. 

For lead. one extremely nigh value ot 132,000 ppm meast..'red by the labOratory and 2314 ppm 
measured by XR F has beef'! eliminated frOm tne data set at an outlier. For uranium,. me ~ 1$ 

true 10rthe value of 45,000 ppm (laboratory) and 734 ppm (XRF). 

The results. show a positive correlation between the measurement tech~ Tnere is a large 
amount of scatter about tne points.. due to the di11erences in tne nature of the ana/ytICaI 
techniques, mattDc effects. inhOmogeneties in the sar.!pIes. etc:. However. these results give 
COnfidence :nat the higher concentra:ions of metals in ~ picked tor fbeed Lab .analysis were 
confirmed. This. result. in tum. lends credence to the use of field screentng fOr b.asing the 
samples sem10rfbced lab analySis. 

In addition to the correlations between Fteld and FIXed LaCorato1y Analysis. illustrated in me 
figures. a performance evaluation (FE) sample of certified reference matenal was af13l'y:ed 
repeatedly during the field sampling season to detet'l'nfne me accuracy of me tield a.naJys$. 
equipment. Table 0-2 presentS tM resultS. For lead. 2S measurements at ttIe USGS soil 
reference rnatel"l3l yielded a mean of 592 Pllm and a standard deviation of 30 ppm. The certified 
value was 690 ppm. standard deviation 60 ppm. For uranium.. 2S me~rements. yielded a mean 
Of '7.3 ppm. ~.andard deviation '7.2 ppm. while tne certified value was 2.9 ~ s:andard deviation 
0.06 ppm. 
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From these results. the XRF measurements for lead appear to be precise (Relative Standard 
Oeviation 5.1%) but low by appraxlmately 100 ppm. A statistical T·test using the certified 
reference value as. the "ac:ceptect value'" reveals that there is a determinate (low) error with the XRF 
for lead. 

For lead. Figure 0-1 Shews. a gOOd correlation (r. 0.83. n • 55) between field and labor:ltory 
results- suggesting that the XR F is apprapn3te for field screening Of Pb in soil. 

Referenee to me uranium carrelation figure (Figure 0-2) Shows. a good carrelaOOn above 10 ppm 
uranium. suggesting that the XAF is appropriate for field screening Of uranium in SOil. For uranium. 
the negative values torsome PE sample analyses suggest U'lat the PE sample concentration was 
at the lower limit ot the useful analytjcal range of the XRF instrument, and no quantitative 
condusions. <:an be drawn. 

Forberylflum, accuracy relative to two different soil reference standards appeal'S to be quite gOOd 
(Table 0-3). 

ihe eorrelation between the field and labOratory measurements of bulk soil (Figure 0-1) shows 
scamel" on the linear plot. which is undOubtedly related to the dit1erences in the analyrical 
methodS. The correlation between field and fixed lab methods. was 0.73 for 60 measurements, 
whiCh is still good. As was the case fortne XRF. the results Jend credence to the use ot uas tor 
beryllium screening in the field • 
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PRSor AOO 

'5010{al_ 
i 

15010(al 
C·15010 
C-15 0.0 
'5006(t) . 

.150t4m 
15014fil 
1601410 
15014ID 
.5014{i) 
16011te) 
150111c)_ 
150llltJ 
15011(e} 
15014{a} 
15 Ot4la~ 
15014(a] 
150t4(al 

. IS014(a) 
15014{a) 
150141a) 
150141b} 
15014(b} 
150t4{b) 
150141b) 
150141bl 
15 GUill) 

00 1006 nn Rti«t 
()')O).¥.) Of I 

Sample , 

0215·950131 
0215 os o IlL 
021595 0137 
0215950.38 
02'5950139 
02.5950141 
02.5·950142 
02.5·950143 . 
021595 0145 
0215950146 
0215950147 
0215950148 
0215950 ... 9 
0215950lSO 
021~ 95 0159 
0215950160 
0215950161 
0215950162 
0215950163 
0215950164 
0215-950165 
0215950167 
0215950168 
0215950169 
0215950110 
0215950111 

, 0215950112 

.. 

I ,. 

lADLE 0-1 

Stret.nlng and Analy,,~.1 O.U. JOI TA-15 

"RF Data lias Ludlum 
De th' 2210R .... 

(Intl::" Pb(ppm) U(ppm) 8. (ppm) Dala'(Cpm) 

83-01- 59 U.5 NA 2697 
81 • 81 ·20_ 19 tJA 2174 . -
18·24 13 39 NA 2413 
18 ·2. -24 &8 NA 2504 -
0-6 t8 11 NA 2436 
0·6 1.0 4L- NA _no7 

16·20 -38 . 44 NA 1718 
0-' 144 16 NA 2114 
0·6 -17 43 NA n&l -

30 -36 -24 22 NA 2411 
0-6 ·29 45 NA 3378 

30-36 ·25 36 NA 3214 . 
0-6 ·41 24 NA 2509 

18 - 24 ·62 25 NA 2516 
0-6 ·11 39 NA 2375 

26·32 -21 <44 NA 2491 
0-6 -28 23 NA ~92 

20 ·26 ·45 19.t NA n79 
0-6 -15 36 NA 2002 
6·10 ·40 35 NA 2065 
0-6 ·26 24 NA 2467 
0-6 ·14 ~~'6 NA 2164 

30·36 ·35 21 NA ZlO4 
0·6 ·47 32 tjA 2123 

30 ·36 ·41 27 tlA ro!>3 
0-4 ·4G 21 NA 2079 
9 15 44 19 NA 2358 

D~ 

-' '. , , 

~nar,llul D.lta 

Pb(ppm) U (ppm} Be (ppm) 
13300 • 0.565 
6330 • 0664 
23.40 2,61 Q.411 
501 441 0.'61 
60.1 2 1.' 

~1L- 2.61 0.064 
13.00 2.15 0.803 

101.00 3.44 0.365 
1860 2.39 0.363 
1.71 2' 0.403 
684 1.03 0,400 
6.69 1.62 0383 
1530 5.6' 0.183 
1060 0.66 0.876 
3.41 • 0241 
6.10 , 

0264 
BAG t 0214 
4.10 • 0207 
1.56 • oro. -
366 • 0255 
10.70 , 

0284 
1260 , 

0.783 
12.60 , 

OB78 
!l51 ~ 0328 
988 , 

1.0!lO 
3(.1). t 0830 
300' t 0607 

t..bt20 1:YJ6" 



;--' 

PAS Of AOO --150, .. ,bL 
15014lbL_ 
150'4{b} 
'SO ... ,b} 
1S0t .. ,bJ 
15014lb} 
150051bl 
15005{b) 
IS 005t'lL 
.5 OO~b} 

- 15005(e) 
'500S(C} 
15014{h) 
15014lhl 

_ 150141!L 
15014l"L 
150S .. ,h} 
1501 4ih) 
15 ()'~lhl._ 
1601 .. ,,,) 
15010{b) 
15010l~ 

....J§ OIOib} 

~~ 
15 092 
15002 
I~OO2 

UJ 1 <t% ff I Rr100 
rl')(.) t.) nIl 

-

sample' 
021!t 95 0173 
0215950174 
0215·950175 
0215950176 
0215950111 
0215950118 
0215950179 
0215950180 
021595010. 
0215950102 
0215950183 
02159501a-4 
0215950191 
0215950.92 
0215950193 
0215950104 
0215950195 
02'5950196 
fl21S 95 0191 
0215950198 
Ol15950201 
0215950202 
02.5950201 
0215950205 
0215950206 
0215950207 
0215950208 

IABLE P-l 

Screening and Anal~Ucal Data for TA.15 
(conllnued) 

XRFOata lias Ludlum 
Oepth 22'0 Rad 

(Inches) Pb{ppm) U(ppm) Bejppm) Da'iI(tpm) 
0-6 -18 19 t~A 20'0 

30-36 ·4S 19 UA 2051 
0-5 ·48 15 NA 2152 

10-J.L -39 33 NA 2076 
0-6 -56 18 UA 2319 

22·25 ·68 35 NA 2401 
0-6 -n 28 nA 2856 

18 - 24 -33 ro UA 2165 
0-& ·40 27 tlA 2749 

18- 24 -S4 2'2 NA 2506 
18·2'4 ·21 3t NA 2563 
18·24 ·41 29 NA 2119 
0-6 ·93 13 NA 2480 

30- 36 ·32 25.4 NA 2291 -
0-6 16 13 NA 2453 

18·24 ·20 12 NA 2542 
0-6 31 20 t~A 2930 

30 ·36 ·29 31 NA 2543 
0·6 ·H 15 NA 2560 

~.1L -25 39 UA 2565 
0·6 2.0 27 NA 2291 

20-24 ·.8 19 NA 2519 
0·& ·50 28 tlA 2882 
0·6 ·21 20 tlA 2661 

18·24 25 _....29_ UA 24Bl 

~- ·7.9 29 NA 2399 
18 24 ·18 17 t/A 2665 

01 

AnaJrUcal Data 

Pb (ppm) U{ppm) Be (ppm) 
13.90 • 0.619 
13.40 • 0893 
11.50 • 0.587 
1600 " __ 1.~. 
7.99 • 0318 ,-
4.49 • OJI4 
1280 467 0.742 
9.53 2.59 0.645 ---, 
1220 3.65 0.113 
1 '.90 3 51 1030 
10.80 ~1L- 0987 
10.10 3.71 0689 

- Not SubmiUed lor Anafysis 
Not S~bmittL>d 'ilf Ana'ls.is 
Not Submittad 10, An.l~sis 
Not Subrnittcd lor Anatysis 

31.20 • 0.435 
8.12 • 0,958 
16.60 • 0657 
9.07 • 0.58' 

Not SlIbminod fOf Ana~sis 
tlol Submitlrd 10f An.l'lsis 
Not Subtn;lh:'<i 10, Anal)'sis 

1420 ~4_ 0049 

I '2.90 315 0656 
22.10 591 OWl 
J2AO 3.'8 0638 

t.b/20. "fJ& 

;- ~"'}' ... ~ j .. t ~,; .'~ ',' ~ l,J 1.\ r(t 



TABLE 0·1 

Screening .nd Analyllcal Data for TA-15 
(co.ntlnued)· . '. 

XRF Oal .. lIBS Ludlum AnalyUcal Data 
~eplh 2210 Rad 

PAS or AOO Sample' (Inches) Pb (ppm) U (ppm) Be {ppm) Data (cpm) Pb (ppm) U (ppm) Be (ppm) 

15007(al 0215950209 0-6 -~8 13 NA 2426 Nol Submitted lor An.1Iysi'i 

'5007~ 0215950210 18. 24 -44 82 NA 2292 No' Submittoo for An.:.d:;sis 
15007(a} 0215·950211 40·46 ·30 35 NA 2401 9.19 1.78 0.947 

I 16oo7(a) 02159502'2 0-6 ·36 25 NA 2480 " .40 2.6' 0.386 -
15OO7{al 0215950213 '8·24 -52 28 NA 2261 '2.70 2.06 0.913 
15OO7{a} 0215950214 SO· 56 ·39 '9.4 NA 24'g No' Submitlod 'Of Anafysis 
16oo7(a) 02159502'5 0·6 1.7 28 NA 2308 25.80 332 0.742 
15OO7(a) 0215950216 18·24 0.4 26 NA 2378 3320 2.77 0.6.2 

---1§ oo7l&- 0215950217 33· 39 410 22.3 NA 2406 106.00 1.9 0.634 

'5001{a) 0215950218 0·6 62 22 NA 254' 14.40 2.79 0.711 
15007{a} 0215·950219 18 - 24 -16 18 NA 2358 Nol Submitled for Amfysis 

15OO7(aL 0215·950220 26-32 -49 21.4 NA 2263 Nol Submitted for Am!i:sis 

15OO7l&- 021595022' 0-6 -28 0.6 NA 2060 Nol SubmiHed 'or Amfysis 

'5OO7(al 0215950222 18·24 -26 35 NA 2048 1320 5.84 0.578 

15OO71a} 0215·950223 29 - 3S ·1.0 21.9 NA 2110 2600 2.96 0.705 
15OO7(a) 0215950224 0-6 -~ 28 NA 2424 198.00 2.73 0.622 
15007la) 0215·950225 ,8 - 24 -38 26 NA 2350 Nol Submitted 'or Analysis 
'5oo1(a) 0215950226 48 - 54 -34 196 NA 2375 Nol Submitted lor Ana!:isis 
15OO7fa) 0215950227 0-6 -15 14 NA 2221 Not Submitted for Analysis 

150071al 0215950228 18·24 9.5 29 NA 2271 ".SO 2.09 0.709 
15001{a) 0215950229 30·36 -33 26 NA 2593 15.00 1.85 0.686 

C·'5OO5 0215950230 0-6 -18 18 NA 2088 28.40 136 0328 
C-15 005 0215950231 18 - 24 ·28 13 NA 2041 1520 2.9 0920 
C·1S 005 02'5950232 0-6 -34 16 NA 2020 NOI Submi1ILod 1m Am'ysis 
C·15005 0215950233 18 - 24 -16 19 NA 2296- 29.50 1.29 0.795 
C·IS 006 0215950234 0·6 -10 23 NA 2183 13.90 281 0.670 
C·15OO6 0215950235 18 - 2-1 -3. ·06a UA 2133 Nol SlJbmill~'lIlo, An.1tysis 

08 



I 

PRSorAOC 
C·15 011 
C-t5011 

1500t 
1500t 
15001 

15004{Q) 
15 004 (g) 
1500.f(g} 
15004(g) 
IS 004{g} 
15004Cg] 
15 00 4 (g) 
15004(Q} 

'5004{g} 
15004{g} 
15OO4(g) 
'5004{g} 
15 004 (g) 
15OO4(g} 
15OO4m} 
15004{g} 
15004(£1) 
IS oo4(g) 
15004(9) 
1500.1(9) 
1500.flllL-
150().1191 

0(1 t CIf'-.6 J1f H1.1iU1 
, .... J{()..l() fl.f' 

sample, 
0215950245 
0215950246 
0215950241 
0215·950248 
0215·950249 
0215·950250 
021595025, 
0215950252 
0215950253 
0215950254 
0215950255 
02.5950256 
0215950257 
0215950258 
0215950259 
0215950260 
0215950261 
0215950262 
02'5950263 
0215950264 
0215950265 
0215950266 
0215950267 
02'5950268 
0215 95 (1269 
0215950210 
021595 (l2l1 

. 

IADLE 0-1 

ScreenIng and Anarytlcal Data fOI TA-'S 
(contfnued) 

-XRF Dala LIDS Ludlum 
Deplh 2ll0Rad 

(Indies) Pb(ppm) U (ppm) BeJpFm) Dala (cpm) 
12·18 -32 12.8 tlA 2288 

120-126 NA UA UA 2381 
0-3 ·13 12 IIA 1162 
0-6 ·18 12 tlA 1631 
0-4 ·54 19.9 UA 1927 -
0-6 ·55 11 NA 2743 

18·24 ·31 34 NA 2163 -
0-6 ·20 23 NA ~~ 

18 - 24 -32 9.0 NA 2108 
0-6 ·14 51 NA 2620 
0-6 ·31 42 UA 2671 -

18·24 ·38 3t UA 2366 . 
~E- -15 28 NA 2406 

18- 24 ·28 96 UA 2311 
0-6 13 160 NA 2448 
0-6 ·59 65 UA 2516 

18· 20 -'4 374 NA 3050 . 
0-6 ·40 44 NA 1929 
0-6 ·8.4 20 UA 2003 

18· 24 ·38 21 UA 191Q._ 
O-S ·49 11 NA 2~61 

18« 24 ·39 20 IIA 2401 

~L. 21 11 . NA 242' 
O·G ·24 43 UA 2328 -
O,S ·32 35 UA ro62 . 

16· 24 ·23 21 " " 215!> - -
o·s 31 9.4 UA 1017 

09 

Ana'1l1tal Data 

Pb(pp.m~ U (ppmJ Po(p~m) 

1'101 S\Jbmillt'IJ for Anatysls • 
tlol Submitted fOI AI~~_ 

620 468 OAn 
60. 631 0216 
4.71 326 0411 --
to.90 6.52 O.UO 
920 2.9" 06M 

tlot Submit led 'or Ar~sis 
1} 48 I 2.1!.l I 1.010 J 

Nol SubrnitWd fo. Arl.lltsis 
13.50 I 61 6 F o.ns 
to.90 2.32 0.929 

tlot Submitted ro. AfI,l'rsls 
tlot Submitted lor At'tSis 

21.GO I 296 _ 0 Slot J 
Not Submitted tor An'''isis 

15AO C 631 L 030' I 
Not SubrniUod tOf An.llJsis 
Not Submilll'd 'or An.lltslS 

----1Jot Submitted lv, An.l~Si$ 
UOf Subcn~lod for Af\.lltSi~ 
Uot Sut}(niUoti 'Of AI~ ... l~ 

13.10 ( 383 I ·0 OM) 
- Uot Subrnilhd !or An.l'i1is 

UOI Submilltxi lor AII.,ljSiCJ -
tlot Sut~l\lltt'd '0' An.1.'l!>i .. _ 
Uo1 Subrllilli~d Ii)( An.,'yS~ 

"''' ;Q, 1\1.(, 

.. "'~: ~ -.!.1. '\'~.'\'." ',i't" ~ . " ~ 



PRSorAOC sample' 
15004(g) 0215·950272 
15OO8{c}. 0215950213 

~008{c) 02.5·950274 
C-15001 0215-950275 
C'15001 0215·95 0276 
15004(11) 0215·950271 
15004(h) 0215950218 
'5 004 (h) 0215950219 
15·004{h) 0215950280 
15·004(11) 0215·950281 
(5 GO"{h) 0215950282 

_15G04l!L... 0215·950283 
15OO4(h) 0215950284 
1500"{h) 0215950285 

1500"i"} 0215950286 
15 D04l"} 0215·950281 
15OO4Lhl 0215·950288 
'5004,h} 0215950289 
15OO41h} 0215 9502'90 
15004(h) 0215·950291 
15004,h) 0215950292 
15OO4lhl . 0215950293 
IS oo'-lh) 0215950294 
15OO4lh) 0215950295 
15OO4lll) 02t5950296 -

. 15OO4lhl 02159502'97 
15 00 4th} 0215950298 

TABLE 0·1 

Screening 8"(1 Analytical Data for TA·15 
(~onUnu'd) . 

~RFData uas l,udfum 
Depth 2210 ftad 

(Inches) Pb (ppm) U (ppm) Befppm) Data Ccpm) 
18 - 24 -28 19 NA 1729 
0-6 1.8 922 NA 3449 -
0-5 ·32 744 NA 3557 . 
0-3 ·43 46 NA 2675 
0-6 . 39 NA 2314 
0-6 ·10 29 NA 2819 

18·24 -31 22 NA 2 .. 69 
0-6 -16 17.8 NA 2357 

18 - 24 -1.9 2~5 NA 2144 
0-2 ·42 54 NA 2616 
0-6 ·23 30 • NA 2219 

18· 24 ·25 26 NA 2445 
0·6 -13 26.7 NA 2336 

18·24 ·21 25 NA 2380 
0·5 ·45 25 NA 2783 

18- 24 ·25 19 NA 2518 
0-6 ·6' 34.2 NA 2868 
0-6 93 253 NA 2116 

18·24 139 46 t~A 2513 
0-4 ·50 23.1 NA 1863 

12·16 -34 ·05 NA 1942 
0-6 -20 10 NA 2730 

18·22 ·25 24 NA 2681 
0-6 ·22 22 UA 2941 

18·24 ·38 23 tlA 2911 
0-6 -35 22 t.A 2861 

18·24 23 16·, UA 2935 

010 

Analytical Opla 

Pb (ppm) U(ppml Be (ppm) 
Nol SubmillCl110f An.i'tsiS 

46.4L 2100 33.400 
43.90 1620 260000 
2320 65 0625 
20.00 142 0.884 
191.10 33 0673 - -6.08 2.8 0627 
11.40 507 0615 
7.83 ~- 0.116 
21.40 29.9 . 0.457 
1580 24.7 t.OGO 
7.85 4.51 0.108 
12.80 33 0.358 
1320 324 0881 
7.50 4.12 0319 
884 389 -i!1L-
9." 22.9 0238 
82.10 510 0.350 

--1:12.00 131 0253 
Nol Submitted Ivr An.l~!is 
Not Submitloo for Anafts.is 
NOI SubmiUcd fur An.l!tsis 
Nol Submillod lot' An.lltsk. 
Nol SubmiUo:J fo. A'l.l!):sis 
NOI SllLfniUl>d lor An.1lysillO 
Not Submitted ro. An,ltjsis 
Nol Subminod 10. Analysis 



PRS orAOO 
1500.,h} 
15004l!L 

'5004'''1 
'500"U.!l 
15oo-tM_ 
.5OO4i") 
15004111) 
15oo .. ,h) 
15004(11) 

~tmL 
15005{bL 
15007(al 
15014,h} 
1500ge) 
15ooge) 
15006{tl 
1500§{c) _ 
15 006(c~ 

'5 OO~e) 
15ooge) 
1500§{cl 
'6006(L 
15006(cL 

_1~OOo{tl_ 
. ...J!..QQ2{~L_ 
_J5 00Glg_ 

I!J GOG(c) 

ou t c& I1f 1ft. r"~\ 
(1r",(() to ftl , 

samp'e, 
021S 95 om 
0215950300 
0215950301 
0215 9S 0302 
0215950303 
0215950304 
0215950305 
0215950308 
0215950309 
0215950312 
021595031. 
0215950316 
0215 9S 0310 
021505 ()400 
(\215950403 
0215 !IS 0406 
0215050401 
021S 950409 
02159504f2 
021595 aU) 
0215950415 
0215950U6 
0215950418 
('1215950419 

~~950420 
...J!£.t!J 950-1;'>2 

0115950 .. 23 

lADLE 0·1 

ScreenIng and Analytical Dahl 10' TA-15 
(continued) 

XAFData LIDS Ludlum 
De-plh 2210 Rad 

.. (lnthu) Pb(ppm) U (ppm) Be (ppm) Dala (cpm) 
0-4 39 55 rlA 2432 
0-6 · .... 5 29 riA 2672 
0·4 ·4.' 13 tM. 2856 
0·6 ·~a 33.4 UA 2102 

18·24 ·47 10 tlA 2982 
0-0 ·to 63 UA 2306 

13·19 ·28 3S NA 2414 -
0-0 2. I 16 --"~- 2941 

18·24 -204 15 tlA 2911 -
06 ·1 .. .2(; UA 2167 
0·6 ·22 28 rJA 2&56 - -
0-6 02 22 UA 2541 -
0-6 ·93 13 UA 2460 
O.:.L -~- 49 <f 3100 
0·8 ·37 41 <, 29B!) .. 
0·6 1.0 67 <, 3046 - -

13· '9 ·40 ~9 <1 3065 
0·6 43 61 <, 2B58 -
0·5 78 120 NA 5024 
5·9 ·32 --'Q?- UA ~~ 
0·5 261 256 UA 3!!GO 
1· 1:) -3.' 5t UA 3100 
0-6 ---.MO_ 8G6 _..l!A __ 3346 
0·6 886 852 ~- 33·16 

~.JL.. 120 303 tM 3341 
0·& 390 282 3666 32(;.0 --- -

12· to 06 In <1 32?0 -
')11 

AnalyUcal Dala 

Pb (Pfrnl U (ppm) Dc (ppm) 

36.90 I 3SJ OM) 
Not Subtnittoo 10. An.l!¥sis 
tlol 5ubmiltoo fOI All.a'tsis 

391 I 11.1 I 0701 I 
flat SuLmittoo 10' An.llysis 

13.90 759 1.100 
691 619 0.626 

Nol Subcnitt(od ,1,)' An.a1tsis. 
tlol Subrrl~IOO fer An.llysis 

-~~ 0818 
12.90 4.5 0.630 
15.70 432 O.~ 

Uul Submittoo for ArultSd 
Uol SubmiU£'d 'or Am1i'sis 
Not SULf1l~tL~ to, An""tsis 
Nol Submitkd for An.llrsis 
"01 Submitted fOf Arl.l~SiS 

tlOl SubmiUt.'(j 'Of ArC 
U8 I 140 _ _4_1 

flol Suixnillod lor AI~sls 
160 I 110 I 36 J 

No' Suooulh.d '0' An.llisis 
902 _140 __ 22 fi 

~_1_ _ 6'.)0 __ .. 156 
_9LL_ 310 12 

3·" r60 38 

M rr Xl 111.-5 

it .:) ( ... j.'. 1\::r·:I .. -. :.nt ~ .:. 



IABLE._D.:J 

Screening and Analytical I;).,a lor , A-16 
(~onllnu'd) 

)CAF Dila lias LUdlum Analytic", Data 
Depth 2210 Aad 

PAS or AOO Sample. (Ind ... ) Pb (ppm) U (ppm) 8e (ppm) Data ((pm) Pb (ppm) U (ppm) Be (ppm) I 

.~~~L 0215950425 0·6 324 178 61.2 3303 '28 I 260 55 
15006«(1 021!HiS 0426 12·18 98 86 <I 2057 Not Submilled for An.\I¥=si.=.-'i __ 

, 15OO6ltl- 0215950428 _0-6 763 111 4653 3676 630 __ I~ 22 
15006~ 0215950 .. 29 18.24 54 009 _ 24.63 3901 164 1100 4.1 
15OO6(c) 0215950430 26 - 32 13 ~~ :) 2 3561 2!J.l 1500 36 
tSOO9(C) 021~950431 0-6 231 12ll-. 16845 4051 281 1700 27.1 
ISOO§(c) 0215950432 18.2~ H7 134 43.18 3541 47.1 45000 4 
15006(e) ogls 950433 24·30 t9 317 6.4G 3543 92 230 3.3 
15 OO§(fl 0215 9S 0434 0 - 6 -1.9 _ 184 <1 3691 Nol Subm(lod .or Ana~.:;.:;sis=--_ 
1500§{tl- 0215950435 12· 18 ·13 _ 130 <. 3510 Not Submitted for Afl.11tsis 
15006(c} 0215950437 0-6 _ 74 117 <I ~60 Not Submittedfof An.1ltsis 
15 OO§{~L 0215950438 6 - .2 ·6.1 64 <1 2842 t~ot Subm~lod fOfl\fl.lll'.;:;.:sis=--_ 
15 OOfHtl- 021595 0440 0 • 6 22 55 <, 3 105 Nol Submitted roo.fl.1!v ..... sis-"--_ 
15G06{e) 0215950441 0-6 19 19 <1 3105 NOI Submittodfor An.11v=sis,,--_ 
15006(tl- 0215950442 6 - 12 ·24 65 <I 30!L Nol Submitted for An.l!ysis 
15 OOme) 0215 95 0 .. 44 0 • 6 148 116 0.11 2842 Not Submit led for Am~sis 
15006{e) 0215950445 8 - 14 32 52 <1 2754 Not Submitled 'or M1!ysis 
15 OO~ 0215950441 0 - 6 -25 21 <1 2669 Not Submitted for An.ll~sis 
15006(e) 0215950448 15 - 21 -2'9 25 <I 2685 Not Submitted for Aml),sis 
1500§(e) 0215950450 0 ·6 ·23 92 0.14 2113 84.2 I 64 I 33 
1500§{9- 0215950451 12·18 -1.3 44 <1 2681 Not Submitlild 'Of Amtysis 
15 OO~L 0215950453 0·6 295 725 1852 3235 356 910 133 
15 OO~L 0215950454 15· 2L 11 411 21.45 3130 79.1 420 3.1 
15006(e) 0215950456 0 • 6 950 343 47.S7 ~~ 553 260 18 
15006(c) 0215950457 1 ~ 13 89 64 026 2776 Not SubmiUoo lor AJu)l=sis=--_ 
~OO~_ 0215950459 0 - 6 126 324 31.5 2971 281 I 620 L 10.1 

15oo6(t) __ 0215950460 6·12 273 145 869 2971 UotSullfnilfoolorAII:")'~~ ___ ~~ 

OU 1036 nFl Ilrloo 
lY.J.OO-tO nr I 

012 1.\£1 20 1~j6 



PRSor AOe 
tSOO~tL 
15 OO~cl 
15006{L 
15006"1 
1500~'L 
.5006{c) 
1500~y-

~OO6(cL 
15006(el 
IS 006(c) 

IS OO~cl 

- 15006(e} 
15006le) 
1500§{~ 

15 OO~e) 
15006(e) 
1500ge} 
'5006(t} 
IS OO~c! 

~OO~cl 
15 OO~(I 
'5006«() 
1500~ 

~OO6L9_ 
15006~ 

- 1500G(tL 
&500Gt!) 

OU H.et.llf 1f\.1.rJl1 
I JI)f ill') 1\11 

Samplo' 
02'59504&2 
0215 9S 0463 
0215950464 
0215950·'66 
0215 9S 0467 
0215950-'69 
02'5950470 
0215·95 0411 
0215950472 
0215950413 
0215950415 
02.5950476 
0215950411 
02'5950478 
0215950419 
0215950481 
0215950462 
0215950484 
021595 04B5 
0215950468 
0215950491 
0215950492 
0215950494 
0215950495 
0215 95 0407 
0215950498 
0215 95 0491) 

TABLE 0-1 

Screenlng and Analyttcal Data lor TA·15 
(continued) 

-
XAf Oa'a lias Ludlum 

Depth 2210 Rad 
[Ioches} Pb(ppmJ U(ppm) Befppm) Oala(tpm) 

O:L 191 311 298 2939 
0-6 133 234 24.2 2939 

16 -22 ·42 82 202 2947 

0·6 -26 31 <02 2506 
8-14 ·11 43 <02 2922 
0-6 -33 9.5 <02 2584 

18·24 -2.9 38 <1 2581 
34 - 40 ·11 39 <02 2505 
0-6 ·16 11 <02 2539 

15·21 ·49 27 <02 ~!L.. 
0-6 95 292 20.9 4441 

.8 - 24 309 274 <02 4032 
26 ·32 43 189 2.13 4145 
0-6 4' 708 62 3988 
9· 15 ·2.3 86 <02 4196 
Q·6 ·39 133 0.60 3617 
6·12 -31 218 <0.2 3654 
0-6 181 602 31.3 3685 
0-6 175 615 33.0 3665 
0·6 189 178 13.1 304 
0-6 HIO 346 t2.3 3303 
6 ·12 17 92 201 3516 
0-6 3.4 67 029 35!)8 

9·15 41 3] <02 3111 
0·6 -39 56 U8 3155 

0-6 ·38 66 29.71 3262-
0·6 3. 46 2236 32W 

on 

Analytical Oala 

Pb(ppm) U Ippm) Be (ppln) 

NOI Submitted 'Of Ana'~siS. 
Not Submitted lo( An.l!ysis 
Nol Submiffed 'or AnaflSis 
Not Submiltl>d fOf An .. l!J'sis 
Not SubmiUcd for Analysis 
Nol Submitted (or An.lltsis 
Uot SubmiUod lor An.l!l'sis. 
tlot Submi1led fa. AlJ.l1i:siS 
Uot Submittod lor An .. l~si!; 
flol SubrniU('(j for Analfsk 
1101 SubmittLd fOf Ana'i'sis 

2341170 IE 
17.1 110 2 

Not SubmiU{.'(j 101 An.lItsis 

tlo' Submiltcd 'or Ana'rsiS. 
Not Submitted 'Of An.llysis 

18.1 120 '2 I 132 670 132 
180 5tO 24.' 

1101 Subrnilled to, An .. ll}5is 
1101 Subrnittl'd '0' An:tl~sis 
Uol Submilloo 'Of AII .. l'tsis 
tlol Submitled 'Of An;tlrsis 
tlol SlIlHl1;UtotS lor An.l'1siS 
flot Submilll <I fOJ AIl!!.!tSiS 

87 I "I I 12 J 
No. SllblllJtf.d for AII.tltSI'; 

'.1 ;. Ii.·'· . d .:, I . 



TABLE 0·1 

Scr,.nlng and Anal~lI<:al Data for TA-16 
.' (continued) 

XRF Dala UBS Ludlum Analytical Dala 
Oeplh 2210 Rad 

PRS or AOO Samp1e , (Inches) Pb (ppm) U (ppm) Be (ppm) Dala (epm) Pb (ppm, U (ppm) Be (ppm) 
15 006{c:) 0215950500 0-3 -59 34 0.96 3127 Not SubmiUoo 10' Anafysis 
\5006{t)_ 02'5950501 O· 6 1_--=-2:.:5~_t __ .::.34-=---t_-=0:.;.:8:::8~_I_--=3;:.;2\:.:6~'I __ -=N~o::;:.t..:;::S.::.:ubm=il:.::tod::::..:;Io::.:(..!.At::.;\;::,:.::d.L:)'s:.:.:is:..... __ 
15oo&(c) 0215950502 0·6 ·50 54 ..,5 3122 Nol Submillod lor Matysis 
15OO~ 0215950503 0·3 ·51 57 _...:.i:.::.2.::..5_1_-=3==3~20::...-_I_--'1..:.:7.:.:.7_ 11 I 16.4 ] 

1_~t5~OO==6{~c~}_~_0~2~I~S~95~0=5O~4~~0_·=2 __ f ___ ·~II~_t __ ~9~1 ___ t_~2=.1=1 __ .t_-=34=5~5 __ ~2~1.~~ __ h-~11~0~~I~ __ ~1..::.8 __ 
15 oo~ 021595 0505 -2...:LI---.-;:-3::..::1~_. __ ..;::.31=--__ ._-=0;.:.;:.88~=---f_..;::.3..:..:493;;.;;;..._ •. _---oN.:.;:0I=SuTbm=il:.;.:l()(:;.;:;:tc..;.;fQ{:;.:...:.;A:rn,:.:..:~tyL:!s:.:.:is=----.. 

--='..:::5...:::oo.::.:6(::.\:·':.£.) _.--=02;:.;1:.;::5:...:;.9.::.5..:;::0.::.:506:.::-_1_....:0::...-=6=---1----=-1.:.,.1 _.t--_.::1..:.;10::-.-t __ 5;:,;.:..:.12::-._t_--=3;;:;.;28::.;1_-t_--=-49::.:..5=-- 130 1.6 
15006(c) 0215950507 0-6 218 t--_..::..64..:..:1'--_t __ .,;..;"o.;...4 ____ I_.......;3~1.;;;..69"---_1 280 3.3 33 
15006{t) 0215,950508 O· 6 11~ 514 10.63 3169 167 1.1 45 
15 006{t) 02 I 595 0509 0 • 6 1--..::.:65:.;:5=---_. __ 1:.:;0:.:::.0 __ 1_--=2;:.:.:.8::..: .. :.-_1_--=66.::;.:3::..::2:.-.-1_....;.58..:..0"--_ .. __ ..;;.8...;:. 5 __ 1 __ 1;,.:;..5:::..-_ 
15oo6{c) 0215950510 0-6 ·11 65 1.58 3018 18." 23 1.2 
15006(L 0215950511 0 - 6 ·12 58 1.19 3053 Nol Submitted lor Ana!y=sis:::--_ 
15006(c} 02159505.2 0·6 __ ·;:,;38=---I __ -=56:..:....._I _-..:..:1..:;07=---_r--.-;:3::..::3..:;;92=__ Nol Submilled 10, An .. llj'sis 
15oo6{cl 0215950513 0·6 __ ·=21'--_t._....;7..;:;9 __ ,._..:.:I.=89"'--_I_---.;3=0-"-80-"--_1 10.9 49 i§.1 
15006(cJ 0215·950514 _1_-=0_-..;::.6_1 0.4 _....:1...:..13=--_I._...:.l~.4=9_.t_-=36;..::5=2_ 188 96 ,_ 12 
15oo6{c) 0215950515 0-6 -56 63 1.24 3026 6.8 4,8 1.1 

-....:,:.:::.5-=OO.=6{~c) __ il--=0~2..:.:15~9~5~0=5=16=--t--=0_·=6_11 __ ~·5=6 _____ 4..:.:5~_t __ ...:.I=.2=6 __ .t_~31~1..:..7 __ .I ___ ...:.N~O...:..IS~u~bm~~=lod==lo~r~A~~a~~~s=is __ __ 
15006(c) 0215·950517 0-6 -38 __ 3;;;;..;1'---t __ <...:...=---_I. __ =35;;..;:t~7_1 ___ ...:..N:.;::ot:...;:S=-111i=bm=iU:.=:OO=-=fo::...;f A~nrJ::..I'y:.:::.sis=----_. 
15 006{cl --=02:.:1~5·...:::9:::...5 .:.;05::..:.1.::.8_f _-...:::0_-.:.. .. _1_.....:-3::.;:0~ 47 < I 4027 9.5 I 39 I 1 J 
15 OO~_ 0215950519 0·6 ·35 _=22=.=6_ .. ___ <~I'--_t-_3=2;..;;:9.;...7_1 __ ..::.t~=ot=S~u=bm=jlt=ed='Q{;;..:..:.;A.;.=1.1:..:.1Ji'~:;:s;.;:.is __ 
1500Ei(C) 0215950520 0 ·6 ·13 43 <02 2815 Not Subrnitroo fO( Aru1ysis 
15006{c} 0215950522 0·6 219 12 <02 2833 Nol Subm;Uoo 10f Anatysis 
'5oo6{c) 0215950525 0·1 -15 _....;;1...:.1=.2_ .• __ <.;;;;.0.;;,;.2 __ =32"-,'",,,2_ Hoi SubmiUcd to. Alla!t-'"-'sis-,--_ 
15 006{t) 0215950526 0 • 6 9.4 93 .:02 2158 Not Subm;Uoo lor Analysis. 
15 oo~ 0215950521 0- 6 30 1_--=88-=-_I,_.....:<:..;:;0.=2_f_-=2;.:..;758=-___ ..;;.t.;;.;;;loI:.:..=SubfI='.;.;.;it=tL"=· ..;;.;lo:.;.f.;;..:A;.;;;na=ly,.;s;.::;:is:.-._ 
IS oo2{£L 02'5950528 14·20 ·41 35 <02 2912 1101 Submitted for AI~sis ") 
'5006(cl 0215950529 0 4 370 214 02 3022 4-l6 250 56 

ro ,QSG nt IIl.iU1 
('OO).~nfl 

014 



PElS or AOe Sample • 

15 (I06fc) 0215 950~1 
15006{c) 0215950532 
15006((:) 0215950513 
15006{c) 0215950535 
15oo6(c) 0215 9S 05.36 
.5 (I06{t) 0215·950~7 

15 COG(c) 0215·9505.39 
15 (IO~cl 0215950S4t 

1500~cl 0215950542 
'5006{d) 0215-950543 
15006{d) 02.5·950544 

1500~L 02'5950545 
15 OO~d) 0215-9505-46 

15 oo~dl 0215·950547 
15006{d) 02.5950549 
15006{d} 0215950550 

'S006(d) 0215-950551 
15 QC\6{dJ 02159505~ 

15006{d) 0215·950554 
15006(d) 0215-950555 . 
IS oo6(d! 0215950S!.6 
15006(d) 0215950551 -
'500~ 0215950Ssa 
15006{dj 0215950559 

15 oa&(dJ 0215950560 
15006{d) 0215950561 
IS 006idl 0215950562 

TABLE 0·1 

Screening and Anal~Ucal Dala for TA.I5 
(continued) 

XRF Data LIDS Ludlum 
Deplh 2210 Had 

(Inches) Pb (ppm) U(ppm) Be (pl'm) Data (epm) 

0-6 442 '9' 12.3 3005 
1· 13 355 136 5.13 2861 

0·' 346 84 t.04 2124 .. 
0·6 2314 143 4.49 2764 
6 ·12 159 71 <02 2800 
0-3 293 2H 18.9 2769 
0·6 314 105 123 2626 - -
0·6 310 64 665 2"" 
6·12 0.3 56 1.37 2229 
0·6 ·22 25 084 2606 

18·2 .. ·36 42 1.60 2351 
88·94 ·5~ 39 1.57 2350 
Q-6 ·2-4 4.:t._ 1.2-4 232L 
0·6 ·19 .6.4 094 2328 

18·24 -37 51 1.65 n~5 -0-6 ·45 10.0 1.04 2408 
9·15 .~ 41 1.82 nOI 
0-6 -34 10 1.24 1811 

18·24 ·50 23 122 116" 
35-4' ·40 29 t.IO 1810 

----.C!.~ 25 25 0.75 1745 
.8·24 <)5 30 OO~ e60A 
41 ·47 ·4.1 19 UA 1140 -
0-6 -38 II 086 .122 

18·24 ·20 41 000 ~_I-
30·44 ·7. 17 _.l1L- _1!!.'1L-
o G ·32 ~8 1.00 ~258 

Analyllcal Dala 

Pb (ppm] U (ppm) lJoJppm) 
251 I 140 &2 
26& 14q 35 

tlol Su .... nillCd lor An<lll$i$ 
132000 100 39 

229 31 1.5 -
267 200 7.9 
422 110 23 
IGO 300 46 

:lEU 30 33 
Not Submillw fo, Arutl's.1s 
Not SIJLmiliod 101 Af'I.l!x!.is 

6.1 I 2.6 1_1_.5:=] 
Nol Sutxnittf.d lor ArU'J'!.i$ __ 

- tlol Submiltod 10, A, .. 1.!tsls 
7.1 I 2.4 r 1.1 ) 

tlot $utxlliUod '0' AII.1IJ'$1$ 
Hoi SuLminod l), An.l'tSIs 
Nol SuLmillod '0' An.llysls 
1101 SuOOl~lod 101 j\lly'b 

88 ~ 12-1 
11 54 _ t 

flol SuLwitu,., 'ot All,l't!k 
Uot Subrniltod 10, An.\fl'~_ 
1101 SULlIlilh,.,llol AII.!ttSi\~_ 
Hot SutJlllill""'of AI\.'tt~_ 
tlel ~titxIlIU(Jt1 lor An:"J'~1s --- r :J 



PRSorAOO 

'500~~ 
'5006(d) 
IS 006(d} 
1500§(d} 
15006{d) 
15006(d) 
15 OO~d) 
15006(d) 
IS 006(d) 
15006{d) 
15006(d)_ 
1500~ 
15OO§(d) 
1500§(d) 
15006(d) 

'500~ 
15OO61d) 
15006(d) 
15oo6(d) 
15oo6(d) 
15006(d) 
15 006(~ 
15006(d) 
15 OO§!~ 
1500~ 
15006(d) 
15 ()()6{~ 

00 ,00011f.F\fUI 
00f.0. to nr I 

Samplt. 
0215·950S6l 
0215·950564 
0215·95 0565 
0215950566 
0215·950567 
0215·950568 
0215·9505t9 
02'5·950570 
0215·950572 
0215950573 
0215950574 
0215·950515 
0215·950576 
0215·950578 
0215·950579 
0215·95 Osal 
0215·950sa2 
0215·95 o sa .. 
0215·950585 
0215·950sa7 
02'5950588 
0215950589 
0215·950590 
02159505'31 
0215950592 
021595059-1 
0215 9505~5 

TABLE 141 

screenIng and AnalyU~al Qat. r~r TA"S 
(continued) 

XRfO.'a lies Ludlum 
Deplh ~2'ORad 

(Inthes) Pb (ppm) U(ppm) 8t(ppm) Dala (cpm) 
18·24 ·1.2 " 1.16 2304 
51·51 ·42 16 0.76 2112 -0-6 ·48 34 001 2569--
18·24 ·20 13 0.18 2312 
33·39 ·39 29 1.16 2400 
0-6 ·30 26 0.91 2340 
0-6 ·30 35 0.91 2340 
8·14 ·38 24 0.98 2573 
0-6 ·28 46 1.19 2340 

18·2" ·23 20 0.94 ~81 

30· .. 0 ·16 27 062 2330 . 
0-6 -71 40 .. 40 2655 

15 - 21 ·41 49 1.51 2869 
0-6 -38 24 1.21 2398 

11 ·17 ·19 42 1.03 2615 
0-6 -17 22 0.7' 2149 

8· 14 ·46 43 '-33 2100 
0-6 ·411 51 1.14 2206 
8·14 ·83 41 1.50 2414 
0-6 -11 42 1.00 2382 

18·2" -1.7 2. 1.35 2100 
30-36 ·47 32 1.0' 2643 
0-6 -3' 31 0.91 2-186 
0·6 ·65 2. 098 2486 

12 ·18 -31 31 1.11 2496 - -0-6 ·43 I~ 1.06 2669 
10·16 ·23 26 0.70 2-111 

016 

. , 

~nalyU(aI Data 

Pb(ppm) U (ppm) Be (PPI1}) 
Not Submitted '01 An.l'isis 
Nol SubOliUed '01 An.llts-is 

14 I 17 I 12 J 
Not Submittod tOl An.l~sls 

0.1. 1- '.8 ,- I.t I 
Nol Submillod for An.l~sis 
Not SubmiUod 101 An.l!i'sis 
No. Submittod for Arut:wsls 

98 I 4.6 I 1.1 I 
I~OIS"~~ 
~8 51 12 
6.6 2.4 12 
8.8 7.2 U 

Not Suhrnittoo for ~~~sis 
Noe Submitted lor An.l!i'sis 

7.3 I 26 I 1.2 : I 14 t1 1.2 
Not Submitted lor An.t!tsis 

13 I 29 I : u I 

-
Not Submitlod lor AflJ:Sis 

12 I 2.7 I 1.1 , 
Not Submittoo lor An.t!ysis 
No' SubmiUctilor An.1!ySi'i 
Not Submitted lor Ana'vsis 
tlol Submillod fOf An.l!ysis 
Uot Suhmittcd lor.An.lltsk 

M'W'C:O I'm 



PRSor AOe 
15006(d) 

~OOG'dJ_ 
15006(d) 
15006(d) 
15006td) 
ISOO6(<jJ_ 
15 D06'~ 
15D06{dL 
1500£{d} 
1500~dl 
1S OO&{d~ 
IS OO~(g 
'S OO§{!fL 
15006(1.1. 
15006(d} 
1500G,I.I) 
15D06~_ 

- IS 006{m_ 
15 OOG'~_ 

_15006{l}L. 
15006{<!J ___ 
1500gclJ_ 
15 DOB(!}} 

(~1 H';I<~ n. In. r'>ll 
(rJl:.oI-Jr d • 

Sample' 
0215 !)S OS?7 
0215950598 
0215950GOO 
0215950601 
02'5950002 
02'5950603 
021S 950604 
02159S060& 
0215950601 
02'5950609 
02.5950G10 
0215950612 
0215 OS 0613 
02.5!)506 ... 
0215950616 
02159506t1 
0215950618 
02'5950S'!l 
0215950620 
()215 95 OG21 
0215950G22 
0215950&23 
0215950&24 

!ABLE p.1' 

Screening and Analytical Oala .or TA·15 
(conllnued) 

XRF oat a lIBS Ludlum 
Oeplh 2210 Rad 

_(Inches) Pbfppm) U (ppm) 0., (ppm) Dala(cpm) 

0·6 -42 33 0.85 2524 
6 ·10 -21 29 1.4' 2473 
0-6 -2(} 25 1.60 2376 -

18 -24 ·46 9.9 0.90 2629 
28-34 -24 26 0.19 2540 
0·6 ·36 31 092 2616 
6 - 12 ·39 39 031 2120 
0-& -21 23 1 2' 24 .. 0 

11 • 11 -35 36 0.15 2418 
0-6 OS 26 1.19 ~L 

12.18 ·49 50 1.60 2132 
0-6 ·21 39 UA 2248 

0-6 ·2.-4 24 085 2248 
~ 

14·20 ·28 49 1.94 209~ -
~.:..L ·45 28 1.26 2484 

0·6 ·25 33 083 roeo 
0-4 ·28 33 1.44 2660 

~_6_ ·23 25 1.02 23'1 
0·6 40 3!J 0.93 21~O 

0·6 ·52 50 .. 41 2912 
- 0:6 -... , _--..-19_ 0.94 252' 
_Q..:.L __,'_6_ 28 182 269" ----

0·6 ·32 00·' 095 2062 

C1Il 

Analyllcal Dala 

Pb(ppm) U (ppm) Be (ppm) 

Uot Submitted 'Of An<iftsis 
Uol &.Jbmittcd fo, Analysis 
tlol Submittl'd tor Alla'~sis 
Uol SUbfl1itlro 'or Arl.llt-sis 
flo. SubmiULrl 'or A fll'fsis 
Uol Submittl..\J '0' AfI,l!1Sts 
Uot Submitted '0' Anafrsis 
Not SubmiUt.:<d 'Of An.l1rsis 
tlol Submi1tro ro, Analysis ._ 

44.1 4.7 U 
56 35 12 
22 25 1.1 
13 8.4 , I 

7.9 3.1 1.2 
Not SubrniltDd 'or An.j'~$iS 
Not Submitted lor An,ltysi'i 

88 !l2 U 
3t 8.4 1.1 
!l.1 14 1.1 

Uol Submitted tot AnalySis 
,.. I 18 r 1"'-) 

Un1 SulAn iUt:d 'Of An."1 si .. 
33 088 1- 1 ] 

. . , 
• ~" .. ' I 

, I ~ 



IABLE P-2 

Accuracy Determination for Field XRF, 1995 TA 1S 

Cate ot Analysis Pb (ppm) U (ppm) 

__ .. _~.~.z.!~~ .. ____ 652 13.4 .... - -.. . 
6J2iiS5 620 17 _._--
6/27/95 588 14-.. - .. -
6/28/95 , 559 , -8 ~ 

6/30/95 594 , -0.5 I · • 
7/12/95 569 ·2.3 t 

7/13/95 , 568 '4 - -----
il20/95 5':'6 6.0 
7/21195 t 6'9 · 13 ; 
7/24/95 635 8.S , , -7/25/95 I 5i7 · 6.7 I 
7/26/95 596 6.2 i 
7/26/95 620 14.6 I 

7127/95 
, 

573 5.8 
, , I I 

7/27/95 585 • 4.6 I 

'-. 8/2195 609 14 

8/4/95 586 '7 : 

81il95 j 521 , 17 I 

8/8/95 . 639 I 13 I . t 

8/9/95 619 13.3 
8/9/95 i 600 I 2.3 , 

8110/95 
, 593 7.0 : , 

8118/95 I 599 I 
. 4.5 I 

8/21/95 : 597 I 4.8 : 

8/25195 : 609 0.8 I 

8/25/95 ; 572 I -2.2 : 
8/29/95 I 54S ; ·7.5 I 

8/29/95 I 588 I 8.6 ! , 

E:q:)erimemal Mean ; ~92 I 7.3 . 
f ExJlertmental Standard Devatlon I 30 , 7.2 I 

CertJfJed Valu .... I 690 2.9 : 
Certiffecl Standard DeviatJon 60 0.06 ; . . I . , 

... USGS Reference Material Gxt1·2. Soil. Park City. Utan 



~: .' 

TAaLE 0-3 

• Be Replicate- AnalysiS Of Cenlfled samples 

Sample Number 

GXR ·3 (USGS) 
SV-2 (CCRMF>~ 

• n-10 

OU 1086 RFI Report 
iM04O.RFI 

F>roposea Value WBS Average Value 
(J)pm) (ClClm) . 

26 33.3 ~ 5.2 ('5.6%)-
:2 '7.9 '!' 0.8 (4.3-",-'. 

--.• 
" 
'~ 

.. 
"'. 



", 
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APPENDIX E 

GRAPHS FOR STATISTICAL BACKGROUND COMPARISON 
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APPENDIX E 

GRAPHS FOR STATISTICAL BACKGROUND COMPARISON 

This appendix Includes graphical representations at the distributions of data for each analyte that has an 
exceedence Of Its L.aboratory background upper tolerance limit (UTL.). by PAS. The four dtsplays on each 
page are: 

• In the upper lett comer-the histogram of the I.aboratory baCkground data is or&"'..ented for 
the analyte being considered. The horizontal axis gives the observed concentrations in 
mgJkg. while the vertical axis gives the nurmer of observations In each concentration dass. 

• In the lower left comer - the histogram of the site data tor the anaJyte being considered. The 
axes are the same as forthe Laboratory background data histogram. 

,. In the upper right eomer-densltyfundlons 01 both the Laboratory background data and the 
site data for1he analyte being considered. The den"'...ity functions are smoothed, normaliZed 
"histograms-where the horiZontal axis Is again concentrations In mgIkg. The vertical axis is 
essentially equivalent to the probability Of observing any paniaJlar concentration. Because 
these are continuous distributions. the probabilities are actually the areas undMthe curve 
within some Imerval of concentrations. 

• In the lower right comer- box plo!s of both the Laboratory background data and the sit& data 
for the analyle being considered.. The white line in the middle of each plOt snows the median 
of the data set. The dark areas of these plots are the regions between the 25"" percentiles 
and the 75"" percentlles. The square brackets give an interval outside of which dati may be 
considereo to be significantly dltferent from the rest of the data Mt. The vertical axis is 
concentratJons of the obServed data in mg/kg. 
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APPENDIX G 

PROCEDURES AND METHOOS USED FOR SAMPLES 

The following ER Project procedures were used at the sa~lin; site: 
• LANL.·ER-SOP-OS.09. Spade and Scoop MO'thod of Collection at Soil Samples 
• LANI..-ER-SOP-06.10. Hand Auger and Thin-Wan Tube Sampler 
• l.ANI..·ER-SOP-10.0S. High explOSives Field Spot Test 
.; L.A.~I..·ER~OP.10.07. Reid Monitoring forSurface and Volume Radioactivity !..evels 

The following anaJytic:al methods were U$ed tor analyzing the samples accordlng 10 EPA requirements 
(EPA, 1222)~ 

• EPASW-846 Method 6010.1ormetals 
.. EPA SW..a.46 Method 8260. 10r VOCs 
• EPA SW-846 MethOd 8270. 10r SVOCs 
• EPA SW-846 Method 8081. for PCBs 
• EPA SW-846 Method 8330. for !-IE 
• EPA SW-846 Method 9018. ior cyanide 

The fOllowing rndloanatyses were conducted: 
• KPA ASTM 22907. for uranium 
• DOe HASI.. 300. 10rgamma spectroscopy 
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GEOPHYSICAllNVEST1GA"ON OF MATERIAl... DISPOSAl. AREA. N (MOA--Nl 
SWMU 1s.D07(a). TECHNICALAR~ 1S tTA-1S} 

LOSALAMOS·NATlONAl. LABORATORY 

1.0 INTRODUCTION 

This report presents the results of an electromagnetic induction (EM)· and time--domain metal 

'detection investigation f,')8rformed by ICF Kaiser Engineers at Material Oisposal Area N (MOA-N) 

within Technical Area t S CTA .. 1S) at the Los Alamos Nl.ltionlJl LI.Iboratory (LANW# L.os Alamcs1 New 

Mexico. The field survey was performed during the period May 2 through 4# 1995. 

, • , Background 

Solid Waste Management Unit 15·007(a) (SWMU 15-o07(a)) was used as a material 

disposal area (MOA-N}. Remnants of several structures from R-Site which had been exposed to 

", explosives or chemiClJI contamination were disJ)osed of there. 

1.2 Objectives 

The objectiv~ of the geophysical investigation at MO,A-N was to identify and assess the 

location of geophvsiClJt anomalies that are caused by buried meullic and non-metallic objects.. This 

information may indicate the location and lateral extent of buried ,:Iits or trenches at SWMU 15-

L 007(a). The anomalous areas will be investigated with subseQuent soil sampling or trenching. The 

electromagnetic induction (EM) and time-domain metal detection methods were used to meet the 

objective • 
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2.0 METHODOL.OGY AND rNSTRU'MENi'A'TlON 

-, " . .. 
-~. 

The electromagnetic induction (EM) methOd consists of a system of two COtls.. One of theSe 
coils transmits a time-varying fixed frequency electromagnetic signal {J)rimafy magnetic field} which 

induces the flow of elec:tl'ical CUlTent in subsurface materials.. This current flow I)t'oduces a 

secondary magnetic fteld (l.en:('s Law' whiCh is detected by t:he second coil (receiver coin. The 

signal received by the second coil provides an estimate of electrical conductivity of the subsuttace 

material it permeates. 

The conductivity measured ·by to,e instrument is a resultsnt conductivity .. re181Ted. to as 

"terrain conductivity-. It represents the overall conduetivity of material that the electromagnetic: 

field I?8rmeates below the instrument. In other words. the volume of the material sampled by the 

electromagnetic field may include a number of different materials .. with different conductivity 

values, all of which contritr.Jte to the resultant conductivity value (terrain conductivity). 

Terrain conductivity values are effected by differences in moisture content. the 

compositionllitho!ogic character of subsurface materials. the physical characteristics of subsurlaC8 

materials. and the presence of buried metallic and no"..metallicdebris., Terrain conductivit'( 

measurements are commonly used in areas where rapid data acquisition is reQuired. These 

measurements can·:,e used to delineate treMch fill material. determine the presence of buried 

objects. map contaminant plumes and other applications. 

The instrumentation used for this investigation is a Geonics EM31·DI... ground conductivity 

meter and an Omnidat8 data logger. The data logger stores the EM data 8S well as hori%ontal grid 

control data and field notes. These data are then downloaded to a computer for further 

proceSSing. The EM·31 system has 8 fixed coil separation of j 2 feet, which results in a depth of 

investigation of approximately '8 feet under oPtimum conditions. The actual investigation depth is 
. , 

dependent upon the conductivity of shallow subsurface materials. For example. the presence of a 

highly conductive clay layer can reduce the depth of investigation. 
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The Geonic:s EM6't (EM6't) is an extremely sensitive high resolution time-domain metal 

detector that is used to detect both ferrous and non-ferrous buried metal objects. The EM61 is a 

, state-Of-the-art ;nstrumem due to its sensitivity .. comprehensive detection. depth of investigation. 

, and speed of surveying. The EM61 eonsistS of a powerful generator that transmits, a pulsed, 

primary magnetic field which induces eddy currents in nearby subsurface metallic objects. The 

, -decay of 'these c.arrents is measured by two receiver coils mounted' together on a coil assembly. 

The decay responses. are recordec ... in milliVolts. (mVl .. and displayed by an integrated data logger as, " 

two channel infonnauon. The data are downloaded to a PC for further processing .. 

The .eMS1 can detect a single 55-gaJlon drum at a depth of 1 0 feet. beneath the instrument. 
~ 

The instrument is reJatjvely insensitive to surface interferences from nearby suttace metal. The 

measurement. is obtained a relatively long time after termination, of the primary pulse: therefore, the ' 

"response is practically independent 0; the electrical conductivity Of the ground. 

Due to itscoilarrangemenr.. the ,response curve is a single.< well-defined ,?ositive peale. ' 

Therefore .. 1:Itrgets. can be iocated accurately and their depth can sometimes be estimated from the, 

, ., ,< .' width of the response and/or from relative response of each of the two receiver coils. The 
1 : 

operator can carry the eoils. on a hamess or can pull the coils mounted to e smell cart. 

, i. ',-

-( ,', . ' 

~ " . 

. " .. 
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3.0 DATA ACQUISITION 

·. -

.' ..... 

A grid system was established within the field aren J)rior to obtaining geoJ)hysical data. The ~ 

grid markers cOr".sisted of woOden lath and flagging. The markers were used to locate each 

traverse and locate mearsurement stations along each traverse. 

The field area is !pproximately 150 by 400 feet which is bordered by 8 met3! safety fence 

on its eastem side and by aceess roads. on its northem and westem sides.. Building 23 is located 

within the grid area in the westem section.. Geophysical measurements (EM3i and EM6il were 

obtained at 5 foot intervals from north-south traverses spaced 5 feet apart (5 fOOt by 5 foot <!ata 

grid). Cata were downloaded from each data logger at the end of each field day 'for furthe1" 

processing. 

At the end of the geol)hysical surveys the locations of surface SttI..lCtU.'"'8S. surface fea:ures. 

surface objects and debris were noted. mapped and referenced to the grid system. These maps 

were used in conjunction with the geophysical Gata for lntefl)retation. 
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4.0, DATA ANALYSIS· 

At the conclu!:ion of the geo~hysical surveys, the data were collated and computer 

-processed using 8 contouring package (SURFER IV, Golden Software). The software first 

, computes a uniform grid from the data. The values at the grid nodes. were then compLo'ter 

,'contoured producing geophysical contour IT'.aps. 

A terrain conductivity contour map was generated from thl! EMS' d.ata (mS/m). and a EM6i 

:secondary field response map (mV) was generated from the EMS' d.ata. These maps were used :0' 

'. assess and locate target anomalies that are typical of buried pitsltrenches and meUlllic debris.. 

'They are characterized by localized zones of high magnitude terrain conductivity andior secondary 

field response contours. They may occur as an accumulation of smalf anemaries with closed 

,contours or can occur as large anomalous areas enclosed with contours.. ' 

Surface struCtUres/debris can generate similar anomalies as those caused by buried objects 

or debris. Therefore. the loca:ions of all anomalies were correlated with the map indicating the 

locations of surface cultural features. structures and debris. Careful i~on and comparison 

f ' between t."Ie geophysical mapS and maps showing surface features· indicates which anomalies are 

~ associated with surface features.. In general. the only surface structure'S or objects located within 

, the grid system are Building 23, the metal safety fence and 8 metal stake located at , SSe.. 20N.. 

l Geophysical anomalies that were not 8ssociate~ with the location of known surlace items 

may be target anomalies. The shape and lateral extent ef these anomafies or anomarous zones is a 

practical assessment of the 18teral extont of the buried trenches andior pits.. However .. due to 

instrument sensitivity the area covered by the geophysical anomalies issiightly greater than the 

area where· buried debris exists. In addition# geophysical anomalies not associated. with surface 

. structures may be caused by subsurface utilities or str.Jc:tures. These tYPically have a different 

signature and can usually be identified. 
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S.O RESUlTS 
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The results of the geophysical svrveys. are presented on Figure 1 which contains both of the:' 
geophysical contour maps. These maps are discussec$ separately in the fonowin; paragraphs. 

Background values on the terrain conductivity contour map range tletween ,. 0 and 20 

mS/m.. Numerous anomalies occur on the map. Some of the anomalies' are caused by known . 

surface'structures. The linear anomaly trending east-west located alo~ the southern border (ON) 

. is caused by the metal safetY fence. The linear anomaly which trends thro1Jgh the center of the 

field area and malees a tum toward the northwest in front of Building 23 is tYPical of a subsurface 

utility or pi !)eline (interpreteci utility). The utility is likely constructed of metal due to its relatively 

high magnitude response. The utility occupies the location where Materiar Oisposal Area N (MOA· 

N) is indicatec$ on I.ANL site maps. However. no other anomalies typical of buried debris occur in 

that panicular area. 

A smalt closed contour anomaly occurs directly south of Building 23 at ,. SOe. 90N. This 

anomaly is likely caused by a buried object. The size. character. location and magnitude of that 

" ..... 
":' --.... . 

r ' anomaly is similar to that of a small underground storage unk or simiiar structure (sePtic tank). It 

is centered directly in tront of Building 23 epproximately 15 feet to the south. 

-
A dense accumulation of ancmalies is located between 300£ and 400£ from 70N to 

approximately , 40N. These anomalies occur directly adjacent to the interpreted piQsline on its,. 

northern side. The anomalies are typical of buried debris and objects and likely re;:>resent MOA-N.,. 

No anomalies occur south of the interpreted utility in that vicinity. 

The EMS' contour maQ is very similar to the terrain conductivity contour map. The 

interpreted utility anomaly and small closed contour anomal'( located south of Building 23 (possible 

UST or septic tank) are also Qresent on the EMS' contour map. A small anomaly centered at 

185E, 20N which is not indicated on the terrain conductivity contour map is likely caused by a 

metal stake located there. 

Anomalies typical of buried metallic debrjs and Objects cccur on the EMS' contour map 

from 270E to 400E and from 70N to , 4ON. They occupy the same general area that similar 
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terms;n conductivity anomalies OCCU;JY (interpreted MCA-N). This suggests that most ot theterr40" . 

Condu~tv anomalies are caused by buried metal objects and debris. However. resolution of the " 

anoma:;u is better on '£he EM6' contour map. 

Numerous small closed contour anomalies occur on the EM6'. contour map that do not 

. occur on the terrain conductivity centaur map. Most of these ar. sparsely located jn. areas south, " . 

.of the interpreted pipeline. The anomalies are likely caused by small isolated buried metallic objects 

that. are- to small to be detected with the EM31. 

", The EM6'1 contour map indicates an anomalous zone which occurs· from :OOE to 250,E 
.' 

along the northem, boundary •. These anomalies are also not: resolved on the te"ain conductivity " 

, contour map •. They are likely caused' by buried metallic: objects. Their magnitude is generally low., ' 

.suggesting that they are caused by an accumulation of small objects. 

, .'" 
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6.0 DISCUSSlON 

-I 
MCA-N is located approximately 50 ftMt soutn of BuiJding:23 on t.ANL site maps. ~. -..• .. the interpreted utility detected in tne geophysical data OCCJpies that!oc:ation.. 1'he date of --. 

construCtion for the utilitY is not known. If the· utility was constn.tcted after MOA-N .. debris may < •• i 

have been removed durin; its construCtion. If the utility aJr88dy existed c:1ut'in; c:tis;1osaJ aperaticns .. 

the. debris may hive been buried adjacent to the oipeline. MOA·N may be represented by the 

anomalies located in the northeast section of the field area (adjacent to pipe).. 'The anomalies 

. wh.ich ocCtJpy that location are tYJ)icaJ of Duried metallic debris.. 

Ground penetrating radar (GPR) surveys. Conducted in certain .areas would ecm"'ement the 

information that has already been collected. GPR data would confirm and define the presence of 

utilities and buried objects. as well as give a much better estimate of the size and del)th of the 

buried sources.. Asmall effort in conducting some GPR'tI"aYef'S8S based on the data from this 

report would greatly increase the definition in the anomalous areas and may answer some of 'the 

QUestions left unanswered • 
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