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1.0 INTRODUCTION

This section is intendad 1o be 2 brigf overview of the report. Detailed discussions of sach of the FRSs
follows in Ghapter 5.

1.1 Gpferal e Hisiory

BisceT %

OU 1182 is a diversely situated site consisting of masas and numerous canyons (Ancho, Water and indio)
which §oth ¢iesest and define the area (Figure 1.1-1). The ane active technical area {TAY TA-39 is
shuated nh fork of Anche Canyan (Figurs 1.1-2). Originally established in 1953 as a site for
cper-air testing of high explosives (HE), this site was salectad for its remgote location and has remained

sontinuously scoupied singes that time,

Adthaugh radioruchicies are regulated by the DOE and are not raguiated under RCRA, # is more efficient
and cost effective to investigaie all types of potential contamination during a single sits characterization.
Therefons, radicchemicai concerns are addressed in this report.

1.2 Overview

The overall objectives of fiek investigations at OU 1132, as stated in the Work Plan (LANL 1823, 1089),
were to propese a methodology for determining the nature and sxtent of releases of hazardous andéor
radloactive constituents trom PRSs and to ascentain whether cormective measuras studies are needed. B
-theas-alatas [l al 3w arerteirrdied-yitithes SrAteTy TeTRIT ETTETo s et partain-
to-Gu-HE2-contadped-imtANE T PETRIT 10 SpeTate ey RO Rt

,/T,h/i;;;)ﬁﬂ presents the results of the Phase | sampling activities at the fiing sites at OU 11;2.5’Dther
repGris (LANL 1993, 1089; LANL 1997, XXXX) preserted the resullg of the 1693 fiekd investigations for
;, _ storage areas, septic systems and seepage pits and the 199471996 Material Disposal Area investigations.
[ The firing sites (PRSs 39-004 a,b,¢,d, and e and 39-008) ereTecommended for defer-ed action because
| they hawve not been siated for decommissioning by the ope. ting group {i.e.Mfthe sites are still active).

WHELE
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1.3  Field Activities e Moo iliwt e Caan s, d

L . L d: & Yy
Stream Channel Sediment Sampling P*i’-EW et o bliced, (997

Two sarmnpling efforts were conducted in August and Septermber 1984 in order 1o chaacteriza the
distribution of materials in the stream channels and canyon bottom sediments. First, the stream channe
between the firing sites and the TA-39 site boundary was surveyed, and second. based on the sUrvey
results, samplses of stream channel sediment and bank deposits wers collacted for RCRA constituent
' Qﬁggalysis. During the screening effort, a geomorphalogic evaluation was conducted in ordsr to evaluate
iﬂfi he potential for sontaminant iaden sediment to erode, deposit, and migrate within and out of the GArYH .
" Channel sediments were collected from the surface (0-6 in
i, oy} ard the bank sadiments were sampled as deep as 27 in. The channel sadiments represent recant
it deposition from the upstream areas, while the bank sediments represert a historical zccumulation of
matertals removed from upstream locations (firing sites) and deposited inthe carnyon boftorn. The
sampled sedimenis were soreensd by x-ray fluorescence (XBF} for metal element concentrations and for
radioactivity io indicate areas for biased sampling for characterization. Based prirnarly or the
geomorphiciogy, samples of the channei and bank sediments were callected and submitted for metal,

organic, and radonuciiie anayses, | Y : - .
’ tn%lﬂ«. 7Tl 1o {'Hi{xf R.r‘t:’,t.ﬂ"} t-f,;,;,-_{f& t{"'j”a RO W7 I s 50:{

Firina Sites Bamph

Sampling efforts were conducted at and around the TA-39 firing sites to characterize the distribution of
matarials daposited on the firing pads, surrounding hillsides, mesa tops, and in the gsciacent stream

x1
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channeis. Field investigations commenced in August a}"l%ség firing site PRSs and continued into

Qctober 1988, Bscauss of the compiextty of investigatin tential contaminant dispersion and migration

trom an explosives site, these investigations cansistgd of thres-parfs; firing pad areas, adjacent stream

charmals, and transects from tha firing pads alang adjacent Hill and mesa top.. e ;gttiei

sampling invoived the collection of samples tromavithin the physical boundary of the firlng pads

(approximatety within a 100-f diameter circle). Al firing pads were gridded in 50-ft by 50-f increments {see

Chapter § tor PRS-specific configurations), using traditional fand survey techniques and then futher

gridded in 10- by 10- increments by the figli team using measuring tape and siting to the 50-% grid

markers. A radigtion surv nducted by scanning the area arsund sach 15-8 grid nade and

ighest measurernent, “The XRF measuremerts were aiso obtained at randomly selected

. _ﬁb 10-#t grid nodes. Approximate -20% af the grid nodes on the firing pads have associatad XRF

1 measurements. Sample locatiol S Tor fiting pads were biased using, where possibie, the two highest

ey, "1\3 radiation measurements anxd the two highest XRF measursments obtained during these surveys. Any

'*-d{ deviations from this approach are detailed in the specific PRS discussion in Chapter 5, L b e L

‘”ti To characterize the extent of contaminant dispersion beyond the tiring pads, three albktraﬁ£3r~drawn4’ “f?f f%; “; . _rj :
fransects, using the firing pad as the hub, extended radially outward from the 100-#t diameter cirgle Kebn® STy 54 s
encompassing the firing pad to a distance of appraximately 800 . The iransscts ware survayed using ”’“‘"‘ T Leevfl
traditional survey tachniques. Radiation measurements were made continuously along the transects. f'}f 1

¥ - recording th

RN WRIVEYY, -
» . The highest readings and readings at avery 150 ft along the transect were recorded and XRF ~Thesd mj‘b’“
1L measurements were taken where the unusually high radiation measurements wers recorded, Sample et
pody  locations {approximately 8 samples per ransect} were then collected using this biased information.-. F
i 5ty ST e Tros e + >
. |

w2t The third component of the sampling and characterization of the firing sites wa:éﬁ assess the extant of A

cormaminant migration (if any) due o surtace water runoff into the stream chanpél segments agjacemtde— * 7
each of the tiring sites. Each adjacent stream channel segment was surveyed furr%{iéatiag,ﬁﬁmd high -
sediment deposition. Samples were oollected fram sediment accumulation areas Wilhin the SteaM—— <. JTog el
channel segments at {ocations approximately 50 ft apart starting 150 # upstream to about 150 W‘.} sec s i -
downsiream from the firing peint. The radiation surveys aidagjn selecting the sampling poirts, ‘ ¢

Wow |

All applicable LANL ER SOPs (LANL, 0875) were followed. unless otherwise noted in Chapter 5.




2.0 ENVIRONMENTAL SETTING

The environmental setting of the Laboratory is described in Section 2.4 of tha installation Work Plan {(1WE)
tor Envirenmentat Restaration {LANL 1995, 1275). A detailed discussion of the envirermental setting far
TA-39, inciuding climate, geology, hydrology, and a concepiual hydrogesiogic mode! for the ares and it
surroungings, is preserted in the BF| YWork Plan far OU 1132 {LANL, 1893, 1089), A summary is
presented in the fellowing sactions.

2.1 Ciimate

Los Alamos County has a sermiarid, temperate, mountain climata. Summers are genstally sunmy with
mederate, warm days and cool nights, High altitude, light winds, clear skies, and dry atmaosphere allow
Summar iemperatures o range from 80°F to 87°F. During the winter, temperaturas typically range from
15°F to 5°F. The average annuaf rainfall in the area of Anchio Canyon is astimated to range from 0.5 in. to
2.8in. Ofthis totai, approximately 40% ocowrs as brief intense thunderstorms during July and August,
Stream flow In the canyons can ocour s a result of hese storms., Bpring snowmelt runoff may &lso induse
streamflow in the area canyons. ‘

2.2  Geology

A detailed discussion of the geology of the entire Los Alamos area can ba found in Section 2.5 1 of the
WP (LANL 1985, 1275). A summary of that material, emphasizing conditions expectad near Ancho
Canyen, is preserted palow.

2.2.1 Geolaglc Setting

At TA-39, the Bandelier Tuif ranges in thickness from several feet (along the northeast margin of the site)
ta 804 ft { in Borehole DTS, located just weast of TA-39) Purtyman 1984, 0196} (Figure 2-1 1. Theze
significant variations in lateral thickness are relsted fo pre-Bandalier Tuff paleotopography. Befors
eruptions that laid down the Bandelier Tuff, the area of TA-29 was in a valley befwsen the southwestern
flank of a basaltic shield vokano (now undedying the town of Wiite Aock) and a scoria cone (now exposed
within TA-32, to the south of TA-39). Depth to the main aquifer trom the TA-38 Canyon bottom is
estimated {0 be at feast 300 feet.

2.2.2 Solis

Surface soils within the TA-39 study area include thosa associzted with mesa tops, canyon walls, and the
canyon bottom. Allthree soii settings in the areas of the finng sites have received materials dispersed a5 a
rasult of axplosives testing or from arosion and sedimentation. Those eroded sediments flow away from
the firing sites and deposit along the stream banks during flooding evemnts (n the canyon bottom, The
tandfills are in the area of historic sedimert deposition. The mesa 10p’soils are represented by the Hackroy
and Nyjac series and range from 10 cm thick near the mesa edges to 2averal ft thick near the center of the
mesas. Canyon walls adfacent to the firing sites may be very steep with no soil ascumulation or less stee o
with colluyivim, undeveloped soil material dsposits interspersad trappad) among large blocks of Bandalier
Tuff siuffed from the caryon walls, Those accurnuiations of soil may trap debiis trom the firing site tests,
Canyon bottom solls are poorly developed and are typical of the deep well-drained Totavi series having a
gravelly-loamy-sand or sandy-loam texture. B e e

whichs o Ao ctosse ol w. Te 2R Reperl o T besnd by ( REFREE )
The canyon and tribitaries contain alluvivm of varying thickness. Some subsurface data on the ong-term
history of the canyon bottom sgdiments was obtained from sxamining cores sbtained from ;Wiy o
areas defing-this-FF-and tiscussedHrriis Teport- These data, discussed in Seotion 2.2.2. a it te ine
presence of very oid sediments buried baneath part of the longterm stability
of much of the canyon bott BrG-ia. 1 e g slatrrety TR -
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This tendency for sedimertt deposition and relatively fittle channai migration suggests that engineering
warks designed to stabilize the channel in the areas of the landfils rmay ke & viable strategy to assure long-

term stabilization of the canyon bottomss.
2.2.2.1 Geomorphology of the Canyon Bottom ai TA-39

Geomorphic charaderization of the major oparations areas in TA-39 (canyon bottoms, hillsiopes, and
landfills) was conducted in 1993 and 1984. Investigatiori of stream charnel arvd bank sediments, and the
avaluation of underground materials from drill cores obtainad during the RFl samgling, provides a history
ot sediment erosion and deposition. Together with the geomorphic mappitg and dating of sediments
exposed in stream banks, a relativiey Tong-term stability of much of the canyor: botlorn is suggesied, with
perhaps atendancy for net deposition: of sadiment and relatively jiltia potential for deep scour and
significant channe! migration over short {10s to 100s of years) time pericds. More detail on the
geornoiphic evaluation is presented in Appendix E.

2.3 Hydrology

The hydrelogy af the Pajarito Platesu is summarized in Section 2.5.2 of the (WE {LANL 1995, 12751, Sie-
specitic cordiions are summarized below. _

2.3.1 Surface Water

TA-38 Is drained by a numbar of intermittent streams, which are tibutaries of the main stream channel that
nins through Anche Canyon (North Fork), and eventually jeins Ancho Canyon bevand the boundary of
TA-32, and joins the Ris Grande in White Rock Canyon (Figure 2-2). At TA-389, alf stream channels canry
intermitient flow. Runoff, when it does occur in these alluvial channels, is produced by imtense summer
thunderstonms as demonstrated in the summer of 1991, when roads and buiidings at TA-39 wers flooded,
, associated with these intense storms are apisedes of erpsion of sediments and possinly
contaminants from the fing pads and adjacent canyon watis into the local stream channels. «Other than
thase intermittently active strearm channels, there are no other sutface water soLurcss or aﬁ;mulmims at

TA-38.
3 il f?‘—

2.3.2 Ground Water Susl coc wirEnge ciniee

conbrzfied b wf»*i?-u*] beal
The vadose zone of the Pajarito Plateau is very thick and consists mostly of Bandelier Tuff. The vadoss ol fioLhes
zons of most interest is the unsaturated alluvium of the canyon bottams since all TA-39 PRSs impact this ﬁﬁmﬁ, ) o
zopm, Six exploratory holes ranging in depths of 25 to 126 ft were drlied inthe araas of the two landfills, f
ﬁ?@—éﬁ’i {a} arel {b). To date, there has been ne formation water recorded in the menitoring wells 5‘13“"“”_
i ad in these exploratory holes. This suggests that no parched aliuvial resenvoir has pean shaarved in mo{? . ?ﬁa
the landfill areas of Ancho Canyon. The main agquiter has been varously stated to be at a depth of at least L itk
300 to 600 #t below the canyon botiom.  However, duting the drilling of ASC-18, -18, and -18 underneathn <* 7, 5"
the waste burial area at PRS 39-001{b}, saturated conditions were abserved at 70 1o 80 ft into the angle A oLLX
hole (estimated depth of 50 to 60 #). Logging informatian from two of the borings suggests a buried e (LW —
stream channsl sand deposit that could be a perched afluvial ressrvoir bensath the burige waste. Nona of
the other angle hales diilled to similar depths indicated saturated conditions so that the prasumed aliuvial
reservoir is not widespread,

2.4 Bipicglcal Surveys
Bivlogical resource field surveys have been conducted in the area of Ancho Canyon for compliance with
the Federal Endangered Species Act of 1673 the New Mexico Wildife Conservation Act: the New Meaxico

Endangersd Species Act; Executive Order 11930, "Protection of Wetlands", Executive
Grder11888, Floodplain Management™; 10 CFR 1022 Compliance with Fioodp|ain'Wetlands

v




Erwironmenta! Review Requiremants (DOE 1979, 0633); and DOE Order 5400.1, Gensral Envitonmental
Proiection Program (DOE 1988, 0475} )

The resulls of these surveys and the habitat description for TA-38 d seribed in this report will be included
in the ecologicai RF! Report prepared by the Decision Suppon Copinset Ecalogicat Risk Assessmernt
Team for the acological exposure unit in which TA-3% is located. { ¢4l

2.5 Cuitural Resources

A cultural resource survey has aisa been conducted in the area of Anchio Canyen as reguired by the
Mational Historic Praservation Act {amendad). The survey, conducted in 1992, identified twenty-nine
archeoicgical sites located within TA-39. Because of thair research potartial, twenty-seven of ihesa are
efigibie far inclusion an the National Register of Historic Places under Criterion D, For more detail
regarding cufturai resources at TA-38 refer to the RF) Workplan for OU 1132 {LANL 1293, 1 08a),

¥




3.9

APPROACH TO SAMPLE ANALYSES AND DATA AGSESSMENT

The approach 10 data assesement used by the ER Project is desoribed in the paolicy document Risk-
Based Corrgctive Action Process {Dorries 1988, 1 287). The approach includes

3
-
‘.

H

T T b 0 Y

sampling and snalysis design,
fiekd investigation and collection of fisld and DA samples,

chemical and radiochemical analyses of sarmples and reporting of analytical data,
baseline verification and validation of analytical data,

organization of field ard analytical data into PRS-speciic data set(s),
exploratory data analysis,

tocused validation when necessary o further assess questiongble data,
corniparison of validated analvtical results with LANL background data,
comparison of validated analytical results with SALs,

evaiuation of sufficiency of data set(s) to support the ste decisions, ang
assassment of human haalth rigk.

The following subsections ;ﬂ;\;ﬂg‘pvawiem of the: rmathods used to complete the stzps listed above for
the PRBs discussed in this report.

=i




P

: K4 ) M@kﬁf

! ' — : _ o o “ .. . [
N | . et . Yokt A e /ﬂuf 5‘3—‘ A,
L . l.,-f l, P »

. ll. . ~ .
Nt s TR ) B

3.1 Sample Analyszes
Samples were collected in accordance with the sampling design specified in the RF1 Workplan for OU el ( ;*;
1132 (LANL 1993, 1089). All samples requiring cherical and radiochemical analyses and chain-of- = 5 FC

custody documentation were submitted to the sample management office {SMO),chrer = ) a0
i « Mobils radiclogical analysis laboratary {MBAL}nd to an on-site e 2% b
[ e

> A A £i :fi

-

mobiie chemical van for analyses.

4

3.1.1 Anaiyticat Methods N _{_wm’ P

1 £ .
The following anaiytical suites were used for the sampie analyses inthis -R-Ff/ repor: ircrganic chemicals,
VOCs, BVOCs, PCBs, cyanids. HE, totat uranium, Isatopic vranium, total tharium, isotopic thorium, and
gamma specioscopy. A list of target anabytes for which analyses were pertormed for the purpose of this

repon can be found in Appandix A, e R ds 7 oot are ,fa.rf"

ods specilied in ER SMO analytical (&Xe i %y
EPA SW-846 and Contract Ate Thiels
nt for inorganic shemicals, YOCs, SVOCe, PCBs, cyanice. o
HE, tota! uranium, isotopic uranium, fot um, isotop; sHumn, and gamma spectroscopy. Prior o ¥ e
analysis for inomanic chamicals, solid samples were digeste according to the technclogies idemtifiad in e a Sel s
the subcontract {s.9., americiun A spectro ¥, tritium by liquid scintiiation, or rmutiiple WO di‘;'wpggq .
isotopas by gamma spectroscopy). Analytical method sslection is described in Appandix IV of the ER e :
Froject Quiality Assurance Project Plan Reguirements for Sampling and Analysls (QAPPHLANL 1998, f-"""" o "“
1292). For each analyte, quantitation or detection firits are specified as contract-raquired estimated .wz»ux&? 2
quantitation Hlmits {EQLs} for organic chemicals and radionuctides and estimated detection fimits (EDLs) for f'
inprganic chemicals. These Jimits are included in Appendix ||| of the ER Project QAPP along with the M‘T -
target analytes tor sach analytical suite. -f? on wsj ,

me Tl

All samplas were analyzed by contract anaiytical lahgratories using
subcortracts (LANL 1235, 1278). The allowad
Laboratory Program (CLP) methods or squiv

3.1.2 Data Validation

Data verification and baseline validation procedures were used to determine whather data packages
received from the analytical laboratory were generated acoard ing to specifications ang contzin the
infermation necessary to dstermine data sufticiancy for dacision-making. Fer analytical data used for
decisions disicussed in this RFf'féport, baseline data validation under the ER pritocol was parformed as
described in the QAPP {LANL 1£96, 1292).

This process produced validation raperts, with data guzlifiers designating potential deficiencies far
affacted results. Each data qualtier is accornpanied by a reason code that provides irdormation about the
deficiency which led to qualification of the data. The validation repons were used in the decision-making
process and to direct the fecusad validations required to evaiuate the usability of the data for this report.

Date were gualified (i.e., 2 marker wes atachad to the data resulis) for a variety of reasons during the
baseline validation process. The baseline validation procedures used for routing analytical services
provides information about the reason the qualifier was-applied and its potenttal impact on the afected
data. The purpose is not 1o reject data but rather i ensure that the relativa quality of the data is
understood so that the data may be used appropliately. ‘;54. St

. . o

Data qualifiers used in the LANL ER Froject baseline validalian process are

» A The data required for data review and evaluation sre nat avaiiable.

» U The analyte was not positively identitied in the sample, and the associated value is the sample-
specitic EQL/ED]

* J The analyte was positivaly identified, and the associzied numerical value is estirnated 1o be more
uncertain than would mrma!fy be expected for that analysis.
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J+ The analyte was positively identified, and the result is likely to be biased high.

+ The analyte was positively identified, and the result is likely to b biased jow.

W The analyte was not positively identdied in the sampe, and the associated value is an astimate of

the sample-specific EQL/EDL.

»  FRPM Without further review of the raw data, the sample results are unusable due to serious

deficiencies in thes ability to analiyze the sampie and meet Quaiity cowiro!f criteria. Fresence or absence
cannotbe verified. NOTE: Any resuits qualfied as RPM miust b%é‘;ﬁ'aTuateﬂ for relevance to data use: L-':'{L'f""f )

P Professional judgment sheuld be applied 1o using the data in decision-making. "~ — ~ o
FM Professional judgment should be appiied to using the data Indecision-making. A manusl review S/ A "“[ .

of raw data is recommendad 1o determing if the dsfed-*ir@w data use for decision-making. Co -
4 -2, ¥pts Le
<. ; -~
Afocused data validation may be required as a follow : seline validation. Tre pumose of & A
focused validation is to determine the technical adeguacy of measuremant data when - _46, -
LK
I

+ the data are qualified as deficient or as refjuiring professional judgment during the
verfication/oaseline validation process. For example, whan holding times are exceaded or
irtetferences are present, a focused validation may be required to assist in determining data
adequacy for the intendsd uss,

+ the data guality assessment process ragquiras additionai information about the

- vanabiiity or uncertainty of the reported data or
- data quality prior to rmaking a data use decision because of anomalies detected in & data set.

Detaiis of quality assurance/quality cortrot activities are prasented in Chapter 4 of this RF report,

Cualitiers resulting frorm baseline and focused validation are shown in the analytical results lables included

in Chapter 5 of this report. Sumimaries of data Quality evaluations and facused validation of anaktical datg

relevant to this report are given in Appendix 8. The BPM, F arkd PM quaiifiers do not gppear in Chapter 5 .
data tables, nerin Appendix B, bacause they are replaced during focused validation according 1o the data ity

uSE. .-T’E/:;TJ"E. vt Lkt (7).
3.2 Process for the ldentification of COPCs
3.2.1 Inorganic Chemlcals

Detected inorganic chemicals are compared with naturat background distributions to ceterming # they
should be retained as COPCs or efiminated from further consideration. The inorganic background data
used inthis RFI report are fram the following source:

* Soll and sediment samples collected throughout Los Alamos County for which chemical analyses
were performed for certain inorganic {metal) chemicals {Longmire et al. 1995, 1142: 1995, 12661 The
all-soi-harizon background data set was used because the soil mastar horizon was not identitied
during the sampling at the firing sites. ' : , ”

9 ,Ln‘f%g:' s e?‘z"; of Wﬁ'#&en w}pé’ L '@f'?fw.}é i J?ﬂtﬁ?mcflm . P{m;.t L;,:‘«};ﬂ{;i&u—; wﬁ.&.
Comparisons befween site datg and background data are initially performed by comparing each observedt . T bl €
concemrdtion daturh with a chemical-specific background screening value that is the upper tolerance imit 7 -

(JUTL), or the mBximum rapoited concentration: of the deteciion limit o a nondetectsd chemical, The (72 4 “u
Crground streering Valies are gstived fom LANL-wide §ail Background data, and details on the E
caleulation of these values ars prasented in Langmire st al. . 1266}, Centaln inorganic chenmicals ir? st X v
certain media have no LANL-wide background data. For thesa excaptions, PRS sample-specific SR fel
detection limits are used as nominal background scresning values. Inthis report, inorgaric chemicale that s &
lack background data include cyanide and silver. { fot Gy €t

Further statistical comparisons are periormed for the anaiytes that exceed their UTLS o determine £4¢)
whether statistically significant differences exist between the observed site and background datasets.

The Gehan'Wilcoxon Rank Sum test, the Quantiie test, and the Slippage test are usad for thesae

evaluations (Gilbert 1987). The Gehan modification of the Wilcoxen Rank Sum tast is best suited for
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assessing compiate shifts in distribution, whereas the Quantile test is bettsr suited for assessing partial
shifts. The Slippage test determmines the probability of the abserved number of site concamrations baing
gredter than the maxinum background concentration, given that the site data originates from the same
digtribution as the backaround data. Among the three tests, most types of differences betwesn
distributions can be detarmined. Chservad significance levels (p-values) are reporied for the tests. The o-
vakig is the probability of observing data at feast as different from the typical background data as the actual,
obisarved site data; if the site concentration distribution is the same as background. ! a p-vaiue is lees than
0.05, then there is reason 1o suspect that there is a difference between the backgreurd and site
distributions. otherwise, no difference is indicated and the site concertrations are hot statistically differant
than background. These tests are only parformed for PRSs that have at (sast four samples, and only for
the analytes that have adequates backgrourw datasets. For example, mercury data is not subjected to
thess tasts because the background dataset is aimost entire ly composed of non-detected data. The p-
values for any analytes that are shown not to be statistically different from baclgraund are inclugded in
chapter 5 where comparisons to background are discussed, Histograrns, smoothed da sty images. and
box plots for all analytes subjectedto these analyses are presentad in Appendix D.

3.2.2 Radinnuclides

Comparing reperted radicnuclide results with minimum detectable activities and backgreund gata is
necessary to determine the presence of radionuclides and to distinguish concentrations of radionucides
associated with Laboratory operations from those attributable to glebazl tallout andior 1o natiurally
aceuring radionuclides.,

Y il “
The LANL ER Proect requires that radinchemw reported by a laboratary on the hasis of a
detection test. Thersfore, as pan of the data v lﬁaﬂfd ta assessment, raponard rasulfs must be
evaluatadta that only those results thit refsresght detectio ‘b used to classify a radivnuclide as
a COPC. This is typically dons by mmpa:ing the repdnted valus ith tha associated minimum detectable
activity if one Is reported. ¥When minum detettabis activity is nof avigla r does not meet the data quality
needs of the ER Project, the reported value will be tested againehe imated minimun detectable
activity. The estimated value is based on instrurment tounting error. The counting amor is typically
reported as the anaticai uncertainty at,a value of 1«-sigm§{i,3e., one standard ciev;:ati_cn}. and the estimated

rainimum detactable activity is Semputad &8s 3-sigma. 2 e Tl eoniizi Vel v (e The A
$Hrovica | [_,.,Lr’ -ﬁﬁtw'ﬁl‘.’:}fmm Ateof, Aok 13 ﬂm-'?% M{_f-tuf (z;f“f&.;.f' L 5 cFrem o ;:,21 = tf‘f:’
Defected radionuclides are retained as GOPCs or elimingted from frther consideration based of & £ Walsha=rld
comparison wﬁgawral or anthropoegenic background distributions. The radicnuclide background data o E
used in this. report are from the following sources: 4{%&;;" Feeo

»  Soil and sediment sarmples collected throughout Los Alamos County forwhich chemical analysas wid"?"{m“""ﬁ
wene performed for certain naturally accurring radinactive chemicals (Longmire et al. 1895, 1142; 1995,
1266). The soil backgrownd data set was used throughout the background comparison because the soil
master forizon was not identified during sampling at the firing sites, and-the lapdiill consisted ot distured ™ ——
- The backgound data sets from the geologic strata were not used becauss the geologic
formiation was not cleatly definad in the grilling log. The use of the soil background data et is generally
more conservative ang shouict"ﬁép;gﬁgwnajmﬁy of the chemicals analyzed -
Ntltoesn wies L had dots Tlon P{",utﬂ.‘;x L
» Backgrournct concertrations of radioactive chemicals associated with gkobal faliout from atmospheric
testing (e.g., plutonium, cesium, strontium, and tritiumn} reported in LANL Environmental Survelllance
Reports (Purtymun et al. 1887 £5G 1588, 0408; ESG 1989, 0308; Environmentsl Protection Group
1890, 0497, Environmental Protection Group 1992, 0740).

~omparisons between site data and backgreund data are intally performed by comparing each observed
soncentration datum with a radionuclide-specific packground screening value that is either the UTL or the
naximum teported activity. These background screening vaiuas are derived from LANL-wide soil
sackground data. Details on the calculation of these values are presented in Longmire et al. {1995,
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1268). Certain radionuciides in certain media have no LANL-wide tackgrournd data. For these
excaptions, PRS sampie-specific minimum detectable activities are used as nominal background
screening values. In this report, radionuclides that lack background gata includs thorium-227 and thorium-

234,
3.2.3 Organic Chemlicals

Eackground data are not available for organic chemicals, Organic chemicals positvely identified in one or
more sampies have been camied forward in the scresning assessment process for the PRS(s]} in this H-PT""”:*""
report. Chemicals not detected in any sample have been removad trom further congideration.

3.2.4 Risk-Based Screening Assessment

Inorganic chemicals and radionuclides that exceed backgraund and org chemicals positively identifisg
in gne or more samples require further evaluation if they also excesd 3 Lsy SALs for nonradioactive
chermicals are based on £F A Raegion 9 preliminary remediation goals (P r residential soil and tap
water. Whare appropriate, certain EPA Region 9 water PRGS are replaced by Mative American Puzhio,
siate, or federal water quality standards. Soii and water madia have separste SALs for gach chemical. The
decision to identify a chemical as a COPC when a SAL is not available is made on a case-by-case basis,
taking into account the availability of process knowledge and toxicological information.

It more than one COFPC is present at the site, a multiple chemical evaiuation {MCE)} is performed ta
getermine if the potentially additive effect of chemicals detectsd below SALs warrants additional
investigation. The methad for performing an MCE is summarized in the pelicy document Risk-Based
Carrective Action Process {Dormies 1986, 1287). These compansons ara the tast quantifative steps in the
screening assessment process for human haaith concams. ¥ COPCs remain after this step, then further
evaluation is required. If no COPCs ramain after this step and the data set is sufficient to support the
decision, a no further action {NFA) recommendation may be propaesed based on human health concerns.

.
s
t COPGCs rernain after the screening assessment, several options exist for the PRSs, A further she- -
specific evaluation may lead to eliminating a COPE without going inte a formal rigk ass e&mem@_wﬁ/

may be proposad for further sampling to more completely characterize the site or for éﬁadicaﬁun_‘jf ftis

cost effectiva to proceed without a risk assessment. A risk assessment may be conductéd o determine #

the remaining COPCs present an unaccaptabie human health risk. Mff_

. £ 5
Risk is assoctated with expasure to inorganic chemicals naturally occurring in soli. Caleulation of MM#Mgi‘:wﬂm
background risks using the same methoduiggy as site risk estimates proviges s frame of reference for risk

levels calculated at a site. This informatieri pravides 3 basis for determining risk-based remediation goals,
which in some circumstances may be & 21tamget tisks comparabie to background rether than default

ta
i Py
values, i.e., a cancer risk of 10 % ora fdex of 1. Background risks can also affect decisions at sites
that have chemicais for which there is a toxicity threshold. For some inorganic chemicais, background
intakes may be near a toxicity threshoid such that incremental intakes associated with contamination meay

be unacceptable.

Background risk estimaies pravided in Table 3.3.1-1 were palculated using the same exposure
assurmptions by which SALs are caloufited.) SALs are bassd on haalth-protective assumptions for a
residential scenzrio (EPA 1995, 1347). forsoil exposure, the pathways include incidental soil ingastion,
inhaiation of rasuspended dust, an | contact with soil. The background soil data used for these
caloulations wete-caliy rorm several soil horizong at geographicaily diverse locations. Background
risks are astipiated fzdtwo statistics. /Qﬁ‘e“a‘a'ﬁsﬁ&ig the mediarn, which represents the midpoint in the
concentratign range ftechnically, thasmedium is the Sancentration value that divides the rasults into two
squal groups or whete hatt of the gita afe atiove and half are below this valuga). The second statistic

iX
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rapresents the upper r%ﬁﬁe’mmnﬁd concentiation vaiuss., and is either a Galoulated UTL or a _
maimum concentratio y dzé' Mé""‘l T 73&; Uty K2 _Aj/ i 0 4;';3.. A LTE 7Z¢JT R eradiad et éef <
The background risks based on the LANL SAL residential exposure model arg provided in Table 3.3.-1. Q,» = i’f ‘;nf"_:
Risks due to background concentration are presented for both nencarcinogenic and carcinogeanic ik, e :
qutcomes. The potential for adverse noncarcinagenic health sffects is gstimated by a hazard quotient. A '
chamical infake leading to a hazard quotient of up to 1 is nut assaciated with adverse health effacts. None
ot the median or UTL background concentrations result in hazard quotients greater than 1.

Three of the background inorganic chermicais provided in Table 3.5.1-1 ara also?c;’r;:inogans. Applying
the defdull exposure assumptions used for SALs, the i#etime cancer risks due to residertial soil axposure
to background soncentrations {UTL colummn) are estimated at approximately 1 excess case of cancer in
100.000 peapie for berylium, 2 i 100,000 for arsenic. and 2 in 1,000,600,000 for cadmium {carcinogenic
oniy by inhalation). £PA uses a range of 1 excess case of cancer in 10,000 people te 1 i1 1,000,000 as a
guidance for an acteptable range of cancer risk {EPA 1990, 055g),

These background risk estimates provide a frame of raferance for risk-based screening assessment and
site decisions. If a site-specific risk assessmen is nacessary to further evaluate nisks, background risks
can aiso be caloulated using sitarscenario-specific assurmptions o assist in any rernsdial action decisions
tor the site.

3.3.2 RIsk Assessment

The human health risk asssssments{s) presented in Sections 5.1.8 and 5.2.9 followds) the process
outlined in the policy document Risk-Based Corrective Action Process {Dorries 1996, 1297) and consists

of the fellowing steps:

identification of COPC concentrations,

*  EXpDSsUre assassmant,
= toxicity assessment, and
= rigk characterization.
TABLE 3.3.1-1
RISK DUE TO BACKGROUND CONCENTRATIONS OF INOBGANIC CHEMICALS
IN_SOIL_ASSUMING A RESIDENTIAL SCENARIO®
Background
Insrganic Soil Concentration®
Chemical mg/kg Hazard Quoatlent Litetime Cancer Risk
Medlan utL Median LUTL Madian UTL

Aluminum 10 000 as 700 o1 0.5 NS NC
Antimony - 0.6 ¢ .02 G.03 NC NC
Arsenic 4 7.82 0.2 0.4 1x1075 _2xi ﬁ-s
Barium 139 315 .03 0.06 NC NC
Bearyllium 0.8495 1.85 £.003 $.088 Sx 0-8 1:(“&{#'5
Caamium® 02 | 2 0006 0.07 2x1p71¢ 2x1072
Chromium! 8.8 19.3 0.00009 0.0002 NC NG
Cobatt 6 19.2 0.001 0.004 NC NC
Copper 575 15.5 0.002 0.01 NC NG
Lead? 12 23.3 0.03 0.08 NC NC

xxd




Mangansse 320 714 g.1 ce NC NG
Mercury 0.05 0.19 0.002 0.004 NC NC
Nickei T 15,2 0.005 £.01 NC NG
Selanium 0.3 1 ?d 0.8008 0.005 NG NC
Thallium 0.2 ,d - 0.03 0.2 NC NC
Uraniuen 3.9 1. 87 0,004 0,008 NC NC
Vanadium 21 41.9 $.04 .08 NC NG
Zinc 30.7 56:.8 0.001 g.002 KC . NG

a.  Risk estimates are basaed on reference doses, slope tactors, and EPA Region § default axposurs
assumptions effective April 1496,

Background concentrations taken from the Longmire et ai. alf soil herizons set {1995, 1142).

NC = noncarcinogen.

aximum detected background valuer

Cancer risks- 45 cadmium are based stiely on inhalation of resuspended dust. S
Naturally occupring chromiim is assurned 10 exist in atrivalsntl ad s Thae . . gmmw‘@}“&; 4 r’z-,}‘"g(
Hazard quotient-based on biokinetic uptake model.

Croopo

3.4 Ecotb Assessment

In cooperation with the New Mexico Environmental Dapariment and EPA Region &, the Laborgtory ER
Project is developing an approach for atological risk assessmanmt. Furher discussion of ecological risk
assessment methodoleogy will be deferred untit the gcological exposure ynit methodoksgy being
developed has been approved.

Referenca:
Dunbam, Daniel A. "Bislogical and Floodplain’'Wstland Assessment for Environmental Bestoration

Pregram, Qperabla Unit 1132, TA-39", LA-UR-95-204, Reissug November 1995,




i .0 RESULTS OF QUALITY ASSURAKCE/QUALITY CONTROL ACTIVITIES

Sarmiples were coliacted, processed, and analyzed in accordance with the Environmental
Restoration Quality Assurance/Quatity Contral {QA/QC) pregram documentsd in the Site-Bpecific
Chaaiity Assurance Project Plan (QAPP), Annex Il of the RFt Wark Plan for QU 3132 (LANL 1983,
1088}, and the ER Project QAFP (LANL 1G98, 1292). The QA abjectives (precision. acouracy,
et} for measured data were based on the ER Froiect QAPP (LANL 1686, 1292}

A wariety of QAMQC samples are used 1o determine the quality and usabilty of the data generated..
froaT the varous analyses. Thesg samples include laboraiory duplicatés; jipternal standards;
labyaratory, fickd, and rinsate bla ks; 'blind QC, anabtical, and matrix éﬁlﬁ;urmgaﬁ(éﬂé/
lalboratory control samples. A reted of ine technical quaiity of the data eline vatigsion
reecyusires that the data be compared to numerical acceptance criteria established efther by the
aradytical laboratory or EPA for the QA samples mentioned above. The data that do not maeet
the se crieria are quaiiiied to indicate to the data user fhose sample resuits that have potential
cdeficiencies assodiated with sampls handling and analysis.

The data wers validated through the Sampie Management Offjce {SMO)} uf the Laboratory using a
modification of the USEFA Functional Gusidelinss to pertorm baseline validation. The assessment
of the QA/QC samples and the potential effect thase results may have on data usability were
evalirated for all samples presanted in this report

The QAQC data associated with this investigation inciicated that of the o

dafensible. The firing siles and the assosiated areas, including the-adiacant strearm channst

segments (PRSs 38-004{a.d), (b), {&), and (e}, and 38-008] had approximaiely 11,000 sampie s frims

results for 39-004(a.d), B300 sample resulis for 38-004(p}, 10,200 sarmple resuits for 39-004(g),
10, OO0 sample results for 38-004(g), and 52060 Sample resultstor 38-008 of which 99.1%, 100%,
99 . 8%, 99.6%, and 59.8%, raspectively, are acceptable afid defensibie, 6., 0% to §.9% of the
tdata =aare unusable. The sfream channst deta from 1 S94"(approximately 3,000 sarmple resufis) were
appro>ximately 89% acceptablie and defensibie. e of the radiochemistry data are considered
unusszbe; however, data that are iess than 3 sigma (o) are considered usable a5 nondetecis only.
Siretlarly, less than 1% of the data are affected because of blank contamination problems; these
uata =are usable as nondetects. Overal, approximately 5% of the data for the firing sites and the
associatad areas are qualified as estimatad undetacted {Ud) or estimated {J). The unusabie dats
and thwe: qualification of the data because of QA/QC probiems did not affect the sufficiency of the
data for decision-mzking purposes bscause the vast majorty ware accepiable and defensible.
The QA/QC mecharsms were effective in ensuring the rellabfy of measured data within
expectad limits of sampling and analvticat eror,

This < hapter summarnizes the results of the data quality evaluation performed on the sampls
resuits associated with firing sites. The QAT problems for the firing pads (Tables B-1, B-3, B-5.
and B-7}, tha trangects for the firing sitas (Tables B-2, B4, B-6, and B-8), the gas gun site {Table
B-S3, =nd the associated stream channel segments adjacent to the firing sites and from the firing
sites 10 past State Rd, 4 (Tables B-10, B-11. B-1 2, B-13, and B-14}, are prasented in Appendix B
acco rcling to anaiylical suite and request/batch nitMbar, respsctively,

Mi% ..-r' . ':;-L&L *f[lﬂ‘ﬁw B
45,000 sample drF et _;

resieits data collected at and around the firing sites, approximately 99% are acceptapie and -f’"ﬂ
H IIM




4.1 Analyzes for PRSs 39-004(a) and 38-004{ch)
4.1.1 inorganics
4.1.1.1 Firing Pads

Twelve samples wers collected and submitted for Inorganic and cyaniig analyses arourd the ?/ 3 —

firng pads at these PRSs, SN wiheld s IS0 T letee freend S 3F f
-~ T, whay wae. §82 AT e 4 “F wobiem F}

All twslve samples from tour request numibers had problems associdted with the pre-digestion 9

spike samples that resulted in several analyteseing qualified as Ud, J- or Ju. The anaiyies

included antimony and selen - TManganese, vanadium, and zinc (8 samples), and

cadmivem, chromiuen, and siiver {8 samples?, The data are usable because the recoveriss for all the

andlyies, except antimany in:sam 85 and silver andg zine in four samplss, were between 35%,

and 75% (the gstablished jfwer limit), which were sufficient to detect and quantify thess analytes
f they were presant, d concentrations ot cadmium, chromium, mangansse, and
vanadurn were one-sixth to one-half the background UTLs, while detected zine coneantrations
for two samples were either well below the background UTL or slightly abova the UTL but orders
of magnitude below the SAL. Therstore, the biases resulting from the spike recoveries did not
affect the data comparisons for thess analytes. The data for siver and zire in four samples were
usable because the results were biased high. Antimony data for two sampies were qualified as
R.PM because recovery inthe Spike sample was <30%. Further review of the data indicate the R
qualifier should be retained and the data not used in the screening assessment. Despite the
unusabie data, the site is adequately characterized for ardimory.

. Al twelve samples from four request numbers had QA problems associated with the refative
‘o4 X percent ditferences {RPDs3) of the laboratory duplicates for sevan amalytes. Lead {10 samples),

g Jf'i‘ akiminum, iron, and zine (8 samples}, calcium and copper (& samples), and manganese {2
oo ~--sarnples) were gualified as P indicating that professional jurigment was neaded to datermins # the
L data sheuld be qualified because the REDs wera ahbove the established imtt of 200%. Further
review of the data found that the resuits for lead and zinG i s samples, and aluminum, iron, and
Manpaness in mpies should not be qualified because the REDs meat EPA's sontrol imits for

SOl (+35%. 2X DL), Aluminum, copper, and lead dats for six samples should be qualified as

Ul or J and aré{’s;ﬂd because the RPDs reflect soil reterogeneity and do not affsct method
pracision. The caldium andg iron REDs for six samples are unacceptabie and the data should be

quaiified as R and not used in the screening assessment.

All twelve samples trom four request numbers had several analytes detectad in the iaboratory
bianks associated with these requests at concentrations below o equivalent to the method
detection limits (MDLs). The sampie congentrations that were less than 5X the blark values are
gualified as U and are usabie as nondstects in the scrasning assessment, The sample values that
ware greater than 5X the blank values are not qualified and are usable as reponteg.

Al ether inorganic and cyanide data araund the firing pad areas are considered 1o be usable a3
reportad,

4112 Transects

Seventeen samples. including one figid dupiicate, were collectsd and submitted for inorganic ang
Cyanide anzlyses along the transects from these firing pads.

Six samples from one reguest number had GA problems associated with the pre-digestion spike
samgies that resultad in several analytes being qualified as W, b, or J+. The analytes included
antimony, cadmium, chromium, manganese, selenium, silver, vanadium, and zinc. The data are




usabie bacause the recoverias for antimony, cadmium, chromium. manganese, sslenium, and
vanadium were between 35% and 75% (ihe esizblished lower limit), which were sufficient to
detect and quantify thess anaiyles i they were present. The detected concentrations of
cadmiurm, chromium, and manganese were one-sixth to one-half the background UTls and,
therefore, the biases resulting from ihe spike recoveMes did not affect the datg compansans tor

o -
thess analytes. The data for silver and zing ware usable becauss the results were biased high, sk s ’
¢ Lyl L i e

Fleven sampigs from two request numbers had QA problems associated with the matrix spike
recoveries that resulted in seven analytes being qualified as J. The anaies included antimony,
coppar, lsad, and thalliurn (8 samplss}, arsenic and mangsnese {3 samples), and selanium {11
samples). The data are usabls because the recoveries for al the analytes, excent lead ~were
betwean 50% and 75% (the established lowar imit), and al the detectsd saz%e‘vmu r

Bs were-

o Thean 2

i - "ii‘-"“'j.:( :;L‘E .

below the respective background UTLs or SALs. As a result. the biases resulting from the matrix qr il
spikes did not affect the datg mmpar'moqs for these anaiytes. The. data for lead are usable o< N

(B

o

because the results are biassd high, A
i big WLM%“?

Fourteen samples from twe reguest numbers t"bhf'afT:! A problems asspoiated with the BFPDs of the
laboratory dupficates for six analytes, aluminum, calcium, copper, iron, lead, and zinc. These data
were guaiitied as F indicating that profeszional judgment was needed to determine # the data
should ipe nualified becauss the APDs were above the established Smit of 20%. Further review of
the data found that the results for aluminum in eight sarmples and zine in six samples should not be
qualifiect because the RPDs met CPAs control limiés for soil (235%., 2% CROL).  Alurmisum,
copper, and kead data in six samples should be qualified as UJ or J and are usable because ths
RPDs retisct soil heterogensity and do not affect mathod precision. The calciurn and iron BPDs
are unacceplable and the data should be qualliled as R and not used in the screening
assessmant. '

Seventeen samples from three request numbers had several analytes detected in the faboratory
blanks associated with the requests at concentrations below or equivalent to the MDis. The
sampla concentrations that were less than $X the blark values are qualified as U and are usable as
nondetacts |n the screening assessment. The sample values that wera graatar than SX the blark
values are not qualiied and are usable as reported.

Altother inorganic and cyanide data along the ransects ars considered to be usable as raported.

4,1.1.3 Stream Channel

. Ningteen sampies, including ong field duplicate, were collested and submitted for inorgaric and
Cyanide analyses along the intermittent stream channel segment that runs adjacent io the firing
pads at these PRSs. P

Four samples from one request number had QA problems associated with the pre-gigestion spike
samples that resulted in several analytes being gqualified as U, J-, or J+. The analytes included
antimony, cadmium, chromium, manganese, selenium, silver, vanadiurm, and zine. The data ame
usable Dacause the recovenes antimony, cadmium, chromium, manganase, selerdum, and
vanadium were between 35% and 75% (the established lower Gmifh, which wars sufficient to
detect and quantity these ansiyies it they were present. The detected concentrations of
cadmium, chremium, and manganese were one-sixth to one-half the background UTLs and,
thereforg, the biases resulting from the spike recoveries did not affect the data comparigons for
these analytes. The data for silver and zinc were usable bacause the results were biased high.

Four samples from one request number had OA problems associated with the RPDs of the
laberatory duplicates for six analytes, aluminum, calcium, copper, iron, lead, and zinc. These data
were qualified as P indicating that professional judgment was nesded o determing if the data

H i + - Fofte aen LD . -
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should be qualified because the RPDs were above the established imit of 20%. Further review ot
the data found that the results for zinc should not ke gualfied becausa the RPD met EPA's
cortrol fimits for soil (£35%, £2X CRDL). Auminum, copper. and lead data should be qualified as
W or J and ame usabie because the BPDs reflsct sol heterogeneity and do nat affect method
precision. The calcium and iron RPDs are unacceptabie and the data shaukd be qualified as R and
nat used in the screening assessment

Faur samples from ane request number had several analyies detected in the laboratory biank
associated with this request at concentrations bslow or equivalent 10 the MDLs, The sample
concenfrations that were kess than 5X the blank values were qualified as U and are usshie as

nandetects in the screening assessmeart. The sample vaiues that were greaier than 5X the blank
values are not qualified andd are usable as reporiad.

All sther inorganic and cyanide data from the intermittent stream channgl segment are ¢onsidsred
0 be usabis as reporned.

41.2 Organics
41.2.1 Firing Pads
SVOCe

Twelve sampies were collected and submitad for SYOC analyses around the firing pads at these
PRSs. All 8VOC data are considered io be usabie as reported.

VT
VOCs were not analyzed for around the firing pads at these PHSs.

HE

Twelve samples were collected and submitted for ME analyses around the firing pads a these
PR35S,

Eight samples from tive request numbers kad the data qualified as PM because the spikes in the
labaratory control sampie {LCS) ware anly for seven of the fourtean analytes. These data should
not be gualified because the spikes should accurately predict the recovery of the miss ing analytes
and provide sufficient information on the accuracy of the method and the laboratory performance.

Six samples from two request numbers had a OA problem associated with the LCS that resulted in
2 4-dinftrotoluens being qualified as UJ. The data are usable because the results are biased Figh.

All other HE data around the firing pads are considered to be usable as reported.

FLEs/Pesticides

e

%

re collectad and suhmm&gesticide/z@ag around the fifing pads ,
gl the | PCB/Pesticide cata gré considered o, be ussbie as reparted, y




4.1.22 Trarisests

SYQOCs

Seventeen samples, including one fiski duplicate, were collected and submilted for SVOC
analysis along the transects from these firing pads.

Three sampies from one request number had A problems associated with the arsa counts for
two internal standards that resulted in the target sompounds for these standards being qualitied
as UJ. The data for the target compounds associated with the nternal standardz are usable
because recoveries were sufficient ot dstect and guantify the analytes, the sensitivity and
responsivenass of the instrument were not compromised, and the soil matrx may have been the
cause of the iow courts. I addition, the recoveries for the other QC samples weare within
established fimits for the target compounds.

One sample from one requaest number had QA problems associated with the recoveries of the
surrsgate compounds that resulted in all of the SVOC data bsing qualtied as RPM. The
recoveries for both the acid exiractable and basa/neutral surrogates were below 10% for sample
0239-95-0135. Further review of the data indicated that the R qualifier should be retained ang
the data not used in the screening assessment. Despite the unusable data, there is sufficient
SVQC data to characterize the sites.

All other SYOC data along the transects are considered to be usable as reported.

VOGs

Sewven samples wers coillscted and submitted for VOO analysis along the transects from these
FREs. AllVCC data are considered to be usabie as reportad.

HE

Seventeen samples, including one fisld duplicate, were collected and submitted for HE analysis
along the transects from these PRSs.

Six samples from ane request number had the data gualfied as PM because the spikes in the
LCSs ware only tor seven of the fourteen analytes. These data should not be qualified because
the spikes should accurately predict the racovary of the missing analytes and provide sufficien
intarmation on the accuracy of the method and the laboratory perfiormance.

S sampies from one request number had & QA prablem associated with the LCS that resulied in
2.4-dinitrotoluene being qualifiad as UJ. The data are usable because the results are biased high.

Al other HE data along the transects are considerad ic be usable as reported.

PCBs/Pesticides _

—_ //
Severteen samplas, including one fielg Auplicate, were lect and  submitted y
PCBiPugticide analysis aiong the tm/ns;eg fiom These PBSS. Al F’gBiEeeri‘d?‘aata- dre
congidend to be us reportaci,

AN




4.1.3.2 Transacts

Seventeen samples, Including one fisld duplicate, wers collected and submitted ‘or ragionuclide
analyses along ths transects trom thase firing pacds.

All data from the seventeen samplas from threa request numbers were qualified as PM becauss
only thorium-230 was spiked inic the LCSs rather than all thres thorium isotopes, The data
should pe requalfied as J and are usable bacause the chermistry of thorium-230 is similar to
thorium-228 and thorium-232 and should therefore pradict the recoveries of these e isotopes,

Founsen samples trom two request rumbers had thodum-230 detecied in the laboratory blanks
al concentrations below or aquivalent to the MDLs. The sampie concentrations for sik samples
were less than 5X the blank values. The data are qualified as U and are usabis as nondetacts due
tv blank coramination. The sampie concertrations for aighl samples were greater than 5X the

blank values. The data are not qualified and are usable as reporiad,

Three samplas trom one request number had a QA problem asscciated with the matrix spike
sample that resulted in the total uranium data being qualified as J. The data are usable because

the results are biased high.

All ather radionuclide data along the transects are considered 1 be usable as reported.

4135 Stream Channel

Ninateen samples, including one field duplicate, were collected and submitted for radiconuclide
analyses along the imtermittent stream channel segmemnt that runs adjacant to the firing pads at

these PRSs,

All nineteen samples from wo request numbers wers qualtied as PM because only thorium-240
was spikked into the LCSs rather than 2l three thotium isotopes. The data should be re-gualified
asJand are usable because the chemistry of thorium-230 is similar to thorium-228 and thorium-
232 and should therstore predict the recoveries of these two isotopes.

Fifteen samples from one request number had thorum-230 ang thorlum-232 detecied in the
laboratory blank and four samplies fom one request number had thorum-230 detectad in the
laberatory biank at concentrations bslow or equivalsnt to the MDLs, The sample concentrations
were less than 5X the blank values. The deta are qualified as U and are usable as nondetects duse

1o blank oontamination.

All other radionuclide data from the intermittert stream channe! segment are consilered to he
usable as reported.

4.2 Anatyses for PRS 39-004(b}
4.2.1 Inorganics
4.212 Firing Pad

Seven samples were collected and submitted for inorganic and cyanide analyses around the firing
pad at this PRS.

All seven sampies from one requeast number had QA probiems associated with the matrix spike
recoveries for antimeny and manganese that resufted In thess analytes being qualified as J. Data
4re usable because antimony recovery was >50% and MaEnganese recovery was greater than the




upper firmit. Al detected data are below their respective background UTLs or SALs 50 the biases
did not affect the data comparisons,

All seven samples had QA problems associated with the RPDs of the labaratory duplicaies for four
analytes. Calcium, copper, lead, and manganase ware qualffied as P indicating that professional
judgrent was needed to determing if the data should be qualified because the BPDs were above
the estabiished fimit of 20%. Further review of the data found that the resufts for calkcium, lsad,
and manganese should not be qualified because the RPDs met EPA's control fimits for ooil
{135%, +2X CRDL). Copperdata did not meet the EPA limits and should be qualified a5 ). The
data are usable because the RPD was not overly sxcessive and reflacts the soil heterogeneity so
the method pracision was aczeptable.

All seven samples had a problem with the holding time for cyanide analysiz, The 14-day holding
time for gyanide was exceeded and the datz for all samplas ware gualified as PM. The holding
time was not grossly exceadsd, i.e., more than twice the holding time, so the sample results
should be ré-gualified as UJ. Tha data are usable becausa the samples were properly stored and
were stable enough te prevent marked degradatian within 28 days,

All sevan sampies had saveral analytes detected in the laboratory blarnk associated =
cancenfrations below or equivalent 1o the MDLs. The sarnple concentrations were less than 5X
the blank values. The datg are qualified as U and are usable a= nandetects in the soraening
assessment due to blank contamination.

All other inorganic and cyanide data around the fiing pad are considered to be usable as
reported,

4.2.1.2 Transecs

Twelve sampiss, including one field duplicate, were collectad and submitted for incrganic and
cyanide analyses along the transects from the firing pad.

Five samples from ane request numbaer kad QA problems associated with the pra-digestion spiks
sample that resutted in two analytes, artimany andg seleniurm, being qualified as UJ. The data are
vsable because the recoveries were betwean 400 and 75% {the established fower i), which
were sufficient ta detect and quantity these analytes f they were present. Thersfore, the bias
resulting from the spike recoveries did not affect the data comparisens for these analyles,

Seven samples from one request number had QA problems associated with the matrix Spika
recoverigs that resulted in three anabies, arsenic, manganese, and selenium, bsing gualitied as
J. The data are usable because the recoveries for aii the analytes were between 50% and 75%
and ail the detected] sample values were below the respective background UTLs or SALs. As a
result, the bias resulting from the matrix spikes did not affect the data comparisans for these

analyies,

All twelve samples from two requast numbers had several analytes detected in the laburatory
blanks associgted with the requests at concemratinns below of equivalert to the MDLs. The
sample concentrations that were less than 5X ihe blank values are cuialified ag U and are usable as
nondstacts in the screening assessment. The sample vaiues that were greater than 5X the blank
values ars not quaiified and are usable as reported,

All other intrganic and cyanide data along the transects are considered o be usabie as reportad.




4.21.3 Etream Channeld

Fifteen samples, including one field duplicate, were collectad and submitted for inorganic and
cyanide analyses along the intermittert siream channel segment that runs adjacent to the firing
pad at this FRS.

All fifteen sampies trom ene request nurmber had QA problems associated with the pre-digestion
spike recoveries for manganese, rmarcury, and selenium that resufted in these analytes being
gualified as J. The data are usable because the recoveriss for manganese and rmercury were
between 50% and 75% (the established lowar Emit), which were sufficient to detect and quantify
these analytes if they were presamt. The detected concentrations of al the analyies were below
the respective background UTLs and BAls and, tharefors, the bias resufting from the spike
recoveries did not affect the data comparisons for these anaiytes. The data for selenium ware
usable because the results were biased high.

All tiftesn sampies had QA problems associated with the RPDs of the laboratory duplicates for
three analytes. Aluminum, iron, and manganese were gualified as P indicating that professional
judgment was needer to determine if the data should be qualified because the RPDs weare gbove
the established §mit of 20%. Further review of the data found that the results for iron ang
manganese shouid not be qualifisd because the RPDs met EPA’s control fimits for soil {:35%.
+2X CRDL). Alumimam data did not meet the EPA limits and should be qualified as J. The data are
usabie because the RPD was not overly excessive and reflects the soll haterogeneity so the
method precision was acceptable.

Alfiftzen samples had a problem with the helding time for cyanide analysis. The 14-day holding
time for cyanide was exceeded by 26 days and the data for al samples ware gqualified as PM. The
holding time was not grossly exceeded, Lg., more than wice ths holding time, so the sample
results should be re-qualified as UJ, The data are usable because the samples were properly
stored and were stable enough to prevent marked degradation within 28 days.

All other ingrganic and cyanide data from the infermittent stream channet segment are consigerad
1o be usable as reported.

4.2 Organics
4221  Firing Pad
8vOCs

Seven samples were collacted and submitted for SVOD analyses arund the fiing pad a this
PRE. All SVOC data are considered to be usable as reponted.

VOis
VOCs were not analyzed for aroind the firing pad at this PRS.

HE

Seven sampies were collactad and submitted for HE analyses around the tiring pad at this PRS.
Al HE data are considered t¢ be usable as reported.




PLBs/Pasticides s .

&n sanples ware collected and submitted &LPM& ¢ analyses ;:mﬁﬁnd the firing pacl“m“-
this RRS, Aii/E;BfPe'éﬂcﬁda dita are considarad to be usable adyepored.

42220 Transecis

EY0QCs

Tweive samples, including one field duplicate, were collected and submitted for SVYOC analysis
along the transects from the finng pad. All SVOC data at these sites are considered 1o be usable

as reported.

VYoCs

Three samples were coliected and submitted for VOO analysis along the transects from the firing
pad. All VOC data at these sites ara considered fo be usable as reported,

HE

Twelve samples, including one field duplicate, were collected and submitted for HE along the
fransects from the firing pad. Al HE datg at these sites are considered to be usabls as reportad.

PLCBe/Pasticides
Twelve samples. including one tield duplicats, were collectad and submiltsd for PCB/Pesticide
ana??@(:loﬁ angects from the fin ; CBiFesticide daiaﬁajjhes&»s&eyazé ’
conside i be usable W?/W\K—ww—“’

4223 Strgam Channel

SVOCs

Fifteen samples, including one field duplicate, were collectsd and submitted for SVOC analyses
along the intermittent stream channel sagment that runs adjacent to the firing pad at this PRS,

One sample, 0239-85-0022 wae diluted n order 1o accuratsly quantitate the concentration of
his(2-ethythexyfiphthalate. As a result, the second, diluted andlysis should be used in the
scrasning assessment,

All SVOC data from the intermittart stream channe! segmemn are considered to be usable as
reparied,

YOCs

Seven samples were oollested and submitted for VOC analyses slong the intermittert stream
channel segment that runs adjacent to the firing pad at this PRS. Al VOO data at thig site are
considered to be usable as reporied.

HE

Fitieen samples, including one fieid duplicate, were collected and submitted for HE along the
mermittent stream channe! segment that runs adiscent to the firing pad at this #RS. All HE data at
this site are considered fo be usable as reported.




PCBs/Peastisidys .
.-«f“"'.q“"\.‘

'-,_‘_\ - .
28R, 3ampies, inciuding one fiski duspticgta, wers mtlected,m&@uhmiﬁed }qr PCBiFesticide -
nalysasalong th

3 Mtermittent stream channiel.ssgment thairiing adjacent to the Yiring pad at-this

PRS, AlKE esticide data at this site are considered 1o be usabie as reported. .
4 2.3 HMadionuelides

4231 Firing Fad

Seven samples wers coffected and submitted for radionuclide analyses around the firing pad a
thiz PRS.

All serven sampies are qualified as PM becsuse thorium-230 and plutonium-238 were spiked into
the LCS rather than all three thorum isotopes ang both plutonium isotopes. The data should be
re-Gualified as J and ame usable because the chemistties of thorium-230 and plutonium.236 are
similar to thorium-228 and thorium-232 and plutonium-238, respectively, and shouid therefore
predict the recoveries of the isotapes.

All seven samples had. thorium-230 detected in the laboratory blank associated with these
requests & concentrations below or equivalent to the MDLs. The sample concentrations were
less than SX the blank values. The data are Qualified as U and are usable as nondetects in the

screening assessment due to blank cortamingtion.

All other radionuclide data amund the firing pad are considared to be usable as reported,

42.3.2 Trangects

Twelve samples, including one fisid duplicate, were cofiected and submitted for radionuctide
analysis along the transects from the firing pad.

Seven samples from one request number were quailfied as PM because only thorium-230 was

- spikerd into the LCS rathar than al three thorium isotopes. The data should be re-ualified ag J
and are usable because the chemistry of thotium-230 & simiar 1o thorism-2228 and thorium-232
and should theretore predict the recoveries of these two isgtopes.

Seven samples from one request number had 2 QA problem associated with the mafix spike
sampile that resulied in the total uranium data beirg gualified as J. The data are usabie becauss
the results are biased high. _

All other radionuclide daig aleng the transects are considered to be usable as reporied.

4233 Stream Charmel

Fifteen samples, including ane field duplicate, were collected andt submitted for radicnuchide
analyses along the intermittert stream channe) segment that mins adjacent to the tiring pad athis

PRS.

All fifteen samples trom ore reasest namber were gualified as PM bezsuse only thorium-230 wae
epiked into the LCSs rathar than all three thofium isolopes. The data should be re-qualified a5 J
and are usable becsuse the charmistry of thodum-230 Is similar o thorium-228 and thorium-232
and should therefore predict the recoveries of these two isotopes.




Fifteen samples from one request number had thorium-230 detected in the izboratory blank at a
concentration bekow or equivaient to the MDLs, The samipls concentrations waore tass than 5X the
blank valugs. The data are qualified as U and are uzable as nondeteets due 1o blank

comamination.

The thorium-230 duplicate for al fiitesn samples was outside of quality contrel! limits and is
qualified as J. The sample data were previously qualified as U due to blank contamination, but
should be gualitied as Ud because of the duplicate problem. The data are usabie as nondetacts in

the screening 8556ssment,

Al cther radionuciive data from the intermittent stream channe! segment are congidered to be
dsable as reponted,

4.3 Analyses for PRS 39-004(a]
4.3.1 Inorganics

4331 Firing Pad

Five samgres weare collected and submitted for inorganic and cyanide analyses around the firing
pad at this PRS.

All five samples from ons request number had QA problems associated with the matric spike
recoveries for antimony and manganase that resulted in these analytes being qualified as J. Data
are usable because antimony recovery was »50% and manganese recovery was above the upper
fimit. All detected data are begiow their raspective background LITLs or 8ALs 50 the biases did not
affect the data cornparisons.

All five samples had QA problems associated with the RPDs of the iaboratory duplicates for four
analytes, Calciurm, copper, isad, and manganese were qualified as P indicating that prefessional
judgment was neaded o datermine i the data should be gualified becauss the RFPDs were above
the established lirmk of 20%. Further review of the data found that the results for calcium, lgad,
and mangansse should not be gualified becsuse the RAPDs met EPA's control limits for soil
{=35%, 22X GRDL). Copperdata did not mest the EFA limits and should be gualitied as J. The
data are usable because the RPD was not overly excessive and reflects the soil heterogeneity so

the method precizion was acceptable,

All five samples had a problern with the holding time tor cyanide analysis. The 14-day holding tirme
for cyanide was excestled and the data for all sampies were qualified az PM. The hoiding time was
not grossly excesded, i.e., more than twice the holding time, 50 the sample rasults should be re-
gualified as (). The data are usable because the samples ware properly stored and were stable
anough to prevent marked degradation within 28 days.

All five sampies had several analytes detected in the laboratory blank associated at concentrations
pelow or equivalent {o the MDLs. The sampie concentrations were less than %X the blank vaiues.
The data are gquaiified as U and are usable as nondetects in the screening assessment cue to

blank contamination,

All other inorganic and cyanide daw around the fiing pad am comsidered to be usabie as
reported.



4312 Transects

Twenty-six samples, including one field duplicats, ware collected and submitted tor inorganic and
cyanide analyses atang the transects from the tiring pad.

All twenty-six samples from four request numbers had QA probiems associated with the matrix
spike recovarias thar resulted in several snalvtes being gqualified as J. The anaktss included
amtimeny {7 samples}, arsenic and selenium (3 samples), cadmium and chromium (10 sampiss),
copper (17 samplas), lead (22 samples), manganese (9 samplas}, silver {6 samples), and thallium
{17 samples). The data are usable because the recoverlas for antimony in ssven samples, copper
i ten samples, lead in six samples, manganese in three S8Mpies, arsenic, cadmium, chromiym.
selsnium, sitver, and thallum were betwsen 50% and 75% fthe astablished lower limit), &nd all the
detected sampie values were below the respective background UTLs or SALS. The recoveries for
manganese in six samples, kad i seventssn sampias, and capper in ten sampies were greater
than 125% (the established upper limit) and wers usable becauss the resubs were biased high.
As a result, the biases resulting from the matrix spies did not affect the data comparisons tor

these analytes.

Siaeen samples from two reguest numbers bad QA problems associated with the matix spike
Fecovetias that resutted intwo analytes, antimony and zing, Deing quakifind a8 B. The recoveries
for antimony in ten samples and znc in six samples were below 10%, which is the lowest
acceptabie limit, and therefore these data are not ussed in the sCreening assessment.

Twenty-thres samples from three request numbers had QA problems assacigted with the RPDs of
the laboratory duplicates for seven analytes, aluminum, copper, cyanide. iead, manganese, siiver,
- amd zing. These data were qualified zs P indicating that professional judgment was readed to
determing if the data should be qualified because the RPDs ware above the established fmit of
20%. Further review of the data found that the resuits for aluminum, tead, manganese, and siver
should not be qualitied because the RPDs met EPA's control firits for soil (135%, +2X CRDL).
Copper and cyanide data did not mest the EPA's mits and should be gqualified as J and U,
respectively. The data are usable bacause the BPDs reflect soil heterogeneity and do not aftect
method precision.  Zing also dii nat meet the EPA limits but are already unusable because of the
extremely low matrix spike recovery. |

All twranty-six samples from four request numbers hag several analytes detected in the iaboratory
blanks associated with the requests &t concentrations below or equivalant 1 the MDLs. The
sample concentrations that were less than 5X the blank values are gualified as U and are usable as
nondetects in the screening assessment. The sampile values that were greatar than 5X the biank
vaiues are nat qualified and are usabie as reporied,

All other inorganic and cyanids tata giong the transects are considered to be usable as reported.
4.31.3 Straam Channel

Eleven samples, incluting one fiald duplicate, were collected and submitted for inorganic and
cyanide anadlysas along the intermnittent stream channel segment that runs adjacent 10 the firing

pad at this PRS.

All elsven samples from cne request numbsr had OA problems associated with the matrix spike
sample that resulted in three anaiytes {manganese, isad, and siiver) being gualified as J. and one
Bnalyte (zinc] being qualifiad as . The data Yor lead and silver are usable because the recoveries
were between S0% and 75% (the established lower imity, which were sufficient to detect and
quantify the analyles if they are present. All detects are beiow their respective background UTLs
or SALs so the biases did not affect the data comparisons. The data for manganess are usable




because the results are biased high, The zine recovery was <10%, which is the lowest acceptable
limi, so the data are unusable and are not used in the BCraaning a:38essment.

All eleven sampies had QA problems associated with the RPDe of the laboratory dupiicates for
four analytes, Aluminum, manganess, siver, and zinc were qualified as P indicating that
professional judgment was needsd to determine if the data shouid be gualified because the
RPDs were above the established limit of 20%. Further review of the data found that the results
for aluminum, manganese. and silver (£35%, +2X CRDL), Zinc did not meet the EPA iimits, but
are alrgady Unusable because of the sxtremely Iow matrix gpike recavery.

All other inorganic and cyanide daia from the intermittent stream Channel segment are considered
to be usable as reported.

432 Orgarics
4321 Firing Pad
8VQCs

Five sampies were colfected and submitted for SVOC analyses arcund the fiing pad & this PRS.
All SVOC data are considered to be usable as reported,

WOC=

VOCs were nat analyzed tor around the firi ng pad at this PRS.

HE

Five samples were collected and submitted tor HE analyses amund the firing pad at this PRS. Al
HE data are considersd to be usable as repontad,

PCBs/Pesticides.

Five samples were collected and of POE/Pasticide analyses around-the ¥ring pad at .. -
this PRS. AP e ia are considered io be rted. —

4322 Transects

BYQCs

Twenty-six samples, including one field duplicate, wera collected and submitted for SVOC
analysis aiong the transects from the firing pad,

Di-n-butyl phthalate in one sample from one request number s qualified as J bacause it was
detected below the estimated quantitation dmi {EQL). The sample rasutt has a high degree of
uncerainty because the value cannot be accurately distinguished trom the instrumant *noise”
levels. As a result, the datum is usable as an estimated value, but shoulkl be used with cautien in
the screaning assesment bacause it cannot be accurately quantified

Two samples from one ragquest number had QA problems assoeiated with the area counts for two
imternal standards that resuited in the target compounds for these standards being gualified as
U, The data for the target sompounds associated with the imamal standards are usabie because
recoveries were sufticient to detect ang quantify the analytes, the sensitivity and responsiveness
of the instrument were not compromised, and the soil matrix may have been the cause of the Iow




counts, In addition, the recoveries for ofher QG samples were within established limits for the
target compounds.

Al ather SVOC data collected aiong the transacts ars considered i be usable as reported,

WG

Eleven samples were collected and submitted for VOO along the transects from the firing pad. Al
VOC data at these sites are considered 10 be usable as reported.

HE

Tweanty-six samples, including two fisld duplicates, were collected and submitted for HE analysis
along the transects from the fiting pad. All HE data at these sites are considered 1o be usable as

raparted,
PCBs/Pesticidas

Tweantysix sampies, includin
PCB/Pesticide ';&lqa's along e trans
sitas ars considered ble as repo

,
4.2.23 Stream Channel

T
field  duplicates, collected  and"; submittés\mr

CB/Pasticide data at theze
Y
.

h

SYQCs

Eleven sarmples. including one field dupficate, were collected and submitted for SVOO analyses
along the intermittant stream channel segment that runs adjacent to the firing pad at this PRS.

Ci-ni-butyl phthalats in three sarmples from one request number are qualified as J because it was
detected below the EQL. These semple results have a high degres of uncenainty because the
values cannot be accurately distinguished from the instrument ‘noise” levels. As aresult, the data
are usable as estimated values, but should be used with caution in the screening assesment
because they cannot be accurately quantitied

Ali other SVOC data from the intermittent stream channel segment are gconsidered to be usabie s
reparted.

VOCs

Five samples were collected and submitted for VOO analyses along the intermittent stream
shannel that runs adjacent to the firing pad 2t this PRS. Al VOC data atthis site are considered to

be usable as reportad,

HE

Eleven samples, including onae fisid dupficata, weare collected and submitted for HE analyses
along the intermittent stream channel that runs adjacent to the firing pad at this PRS. Ali HE data
at this site are considered to be usable as reported.




o "(w“-—_‘-""mw
Elevgn samplag, including one field du‘phbmg&ﬂm;era collected apd submitted or PCB/Pesticide
angfyses along e intermitient-Siream charnalthat runs ad}a;srﬁ to the firing pad &t this PRS. Al

PCB/Pesticide data at thi 8 ata considersd io b\%sable'ﬁs reparied, .

4.3.3 Radionugiides

4.3.3.1 Firing Pag

Five samples were callected and submitted for radionuciice aralyses around the firing pad at this
FPRE.

Al tive samiples ware qualified as PM because thorium-230 and platoniuin-2288 ware spiked into
the LCS rather than alt three thorum isolopes and both piutonium isotopes. The data shouid be
re-qualitied as Jand are usabis because the chemistiies of thorium-230 ard plitonium-239 ae
shilar 10 thorium-228 and thorium-232 and piutonium-238, respactively, and should therefsre
pradict the recoveries of the isctopes.

All five samples had thorium-230 detocted in the laboratory bianks associsted with these requests
ar cancentrations below or squivalent fo the MDLs, The sample concentrations were less than 5%
the biank values. The data are qualified as U and are uséble a3 nondetects in the screening

assessment due 1o Bank cortamingtion.

All other radionuclide data around the firing pad are considered 1o be usable as reported.

4.32.3.2 Transects

Twenty-six samples. including twe field duphcatas, were collected and submitted for radionuciide
analyses afong the transects from tha firing pad.

Seven sampiss from ons raguest numbar were yualified as PM because only thorium-230 was
spiked inte the LCSs rather than all three tharium isotopes. The data should be re-qualffied as J
and are usable because the chemistry of thorium-230 i similar 0 thorium-228 and thorium-232
and shouid tharefore pradict the recoveries of thess twa isotopas.

Seven samplas from one request number had thorium-230 detectad in the faboratory blard at
concentrations below or equivalent to the MDLs. The sample concentrations were greater than
38X the blark values. The data are not qualfied and are usable as reported.

All other radionuclide data along the transects are considered to be usabie ag reported.

4.3.3.3 Stream Channe)

Eleven samples, incluging one flaid duplicate. ware collected and submitted for radio nuclide
analyses along the intermittent stream channe! segment that runs adjacent 1o the firing pad at this
PRS. Al radionuciide data at this site are considered to be usable as reporied.




4.4 Analyses for PRS 89-004(c)
4.4.1 Inorganics
4411 Firing Pad

Five sampies were coliected and submitted for inorganic and cyanide analyses around the firing
pad at this PRS.

Al five samples from ong request number had QA problems associated with the matrix spike
recoveries for antimony and manganese that resuhed in these analytes being qualified as J. Data
arz usable because antimony recovery was >50% and manganase recovery was high, Al
detectad data are below thair respeciive background UTLs or SALs o the Liases did not affect
the data comparisons,

Allfive samples had QA problems associated with the RPDe of the labarstory duplicates for four
anafytas, Calcium, copper, lead, and manganese were qualffied as P indicating that professional
judgrert was needed to determing if the data should be qualifisd because the RPDs were above
the astablished limit of 20%. Funther review of the data found that the results for calcium, fead,
and manganese should not be quafified because the RPDs met EPA's wontrol limits for soll
(+35%. z2X CROL). Copper data did not meet the EPA iimits and should be gualified as J. The
data are usable becausa the RPD was not overly excassive and retlects the safl hate rogensity so
the method precision was acceptable.

All five samples had a problem with the heiding time for cyanide analysis. The 14-day holding time
tor cyanide was exceeded and the data for all samples were qualified as PM. The holding time was
nat grossly exceaded, i.e., more than twice the holding time, $o the sample results should be re-
qualified as L. The data are usable because the sampies were proparly stored and were stable
Brough to prevart marked degradation within 28 days,

All five samples had several analyvies detected in the laboratory blank associated at concentrations
below or equivaient to the MDLs . Tie sampis concentrations wers less than 5X the blank vaiues.
The data are qualitisd as U and are usable as nondetects in the scregning assessment due to

blank centamination,

All other inorganic and cyanide data around the fiing pad are considered to be usable as
reporied,

441.2 Transects

Ningieen samples, including two tield duplicates, were collected and submitted for inorganic and
Cyanide analyses aleng the transects trom the firing pad.

Eleven samples from one request number had QA problems associated with the mairix Spike
recoveries that resulted in three anaiytes, arsenic, manganese, and selenium, being qualified as
J. Thedata are usable because the recoveries for af the analytes were between 50% and 75%,
{the established lower limt), and al the detecisd sample values were below the respeciive
background UTLs or SALS, As a resuli, the bigses resulting from the matrix spikes did rot affect
the data cormparisons for these analytes.

Eleven sampiles from one request number had several analytes detected in the laboratory blanks
Associated with the requests a concentrations below or equivalent to the MDLs. The sample
concentrations that were less than 5X the blank values are qualified a3 U and are usabie as




nondetects in the screening assessment. The sample values that were greater than 5X the blank
values are not qualified and are usable as repored.

All other inorganic and cyanide data aleng the transects are considared o be usable as reponsd,

4.4.1.3 Stream Channe!

Twenty-one samples, inciuding one field duplicats, were collected and submitted for inorganic
and cyanide analysas along the imtermittent stream channs! segment that runs adjacent io the
firing pag at this PRS.

All twenty-one samples from one raquest number had OA probiems associated with the pre-
digestion spike sample that resulted in four analytes, marganese, setenium, vanadium, and zing,
being qualified as either UJd or J-. The data are usable because the recoveries were between 50%
and 75% (the established Iower lirit), which were sufticient to deteet and quandify the analyiss if
they are presert. The detecisd valuss of manganese and vanadium wsre more than one-hakf the
background UTi.s, while zinc values were either wai below the background UTL or slightly above
the background UTL but orders of magnitude below the SAL. Therefore, the biases resulting
from the spike sampie recoveries did not affect the data COmparsnns,

All twenty-aone samples from one request number had g OA problem associated with the pre-
digestion spike sample that resulted in antimony being qualfied as B,PM. The recovery for

antimony was <30%, which is the lowest acceptabls limit. Further review of the tats indicated that
the R qualifier should be retained znd the data not used inthe screening assgssment.

All twenty-one sampies had several analyles detected in the laboratory tlank agsociated with this
request at concentrations below or equivaient to the MDLs. The sampls concentrations that were
less than 5X the blank values are qualified as U and are usable as nondetects in the screening
assessment. The sampls valuss that were greater than 5X the blank values are not qualtied and
are usable as reported,

Alt other inorganic and cyanide data from the intermittent siraam channal sagment are considered
to be usabis as reported.

442 Qrganics
4.4.2.1 Firing Pad
BVOCs

Five samples were collected and submitied for SVOC analyses around the firing pad at this PRS.
Al SYOQ data are considered to be usable as reparted.

YOCs
VOCs were not analyzed for arpund the firing pad at this PRS,
HE

Five sampies were collected and submitted for HE anzalyses around the firing pad &t this PRS. Al
HE data are considersd to be usabls a5 reported.




PLBs/Festicides
wesamgiesér; collacted He i e fiting nad ot

—\%NWH POB/Pesticide data are

4. 422 Transects

EV0OCs

Ninetean samples, including two fieid duplicates, were collested and submitted for SYOS aralysis
along the transects from the firing pad.

One sampie, 0239-95-0188, had the area counts for al imernal standards below the established
limits, which resulted in 8l the analytes being gualified as UJPM. Further review of the vata

indicated that all other QC samples, inchidiag the surrogates, were within established limits 2o tihat
the daia should be qualified as UJ and are usable as nondeatects,

All olher SVOU data along the transects are considered to be usable as reported.

VOLCs

Seven samplas were coflected and submitted for VOO analysis along the transects from the firing
pad. AllVOUC data atthase sites are considerad to be usahle as reported,

HE

Ninetean sampies, including twa tiald duplicates, were collected and submited for HE anakysis
along the transects from the firing pad. All HE data at these gites are considered to be usabie as

raportad.

P Bs/Pesticides

N
ied for PCR/P icide
& thi_ag/sites ae
Mg o

RNinetean sample field duplicates, w@p@ected and su'
i he transects the firing page” Al PCR/Pasticide

considered 10 be usabie as reponted.
44273 Stream Channel

Sv{Cs

Twenty-one samples, including one field duplizate, were coliected and submitted for BVO0
analyses along the intermittert stream channel that runs adjacent o the firing pad at this PRS. Al
BVOC data at this site are considered to be usable as reported,

¥OCs

Ter samples were collected and submitted for VOO analyses along the intermittent stream
channe) that runs adjacent 1o the fiing pad at this PRS. Al VOO data at this site are considered to

be usable as reporied.




HE

Twenty-one samples, including one field duplicate, were collestad and submittsd for HE analysas
along the intermittent stream channel that runs adiacent to the firing pad at this FRS. Al HE data
at this site are considerad o be usable as reported. .

P(BsiPesticides ,//“ BN

- P \
Twenty>one samples, incuding. one field duplicate, were~collected and™ submitted for
P{’;B;’Pssh e analysesabng the infermittent sirearn Bhanne! that runs adjacent toMhe firing pad
gt this PRS. A Pesticide data at this site are censidered 1o be usabie as repnrteﬂ.\

4.4.3 Radionuclides
4.4.831 Firing Pad

Five samples were collected and submitied for radicnucide analyses around the firing pad at this
PRS.

All tive samples were qualified as PM because thorium-230 and plutonium-23¢ were spked into
the LCE rather than all three thorium isotopes and both plutanium isotupes. The date should be
re-qualified as J and are usable because the chemistiies of thorium-230 and plutonium-239 are
similar to thorium-228 and thorium-232 and plutcnium-238, respectively, and shoutd theretare
predict the recovaries of the isctopes.

Al five samplas had thorum-220 detected in the laboraiory blank associated with these ranuests
at concentrations bielow or equivalent to the MDLs. The zample concentrations were less than 5%
ne Plank values. The daia are qualified as U and are usable as nondetects in the screening
assessment due to biank cordamination.

All other radionuciide data areund the firing pad are considered to be usabile as reported.
4432 Transects

Nineteen samples, including two fiakd duplicatgs, were coliected and submitted for radionuclide
analyses along the transects irom the firing pad.

Nineteen samples from two request numbers were gualified as PM because only thotium-230 was
spiked into the LGSs ratherthan all three thorium isotopes. The data should be re-gualfied as J
and are usable because the chemistry of thorum-230¢ is simiar o thorlum-228 and thorium-232
and should therefore predict the resoveries of these wo Boopes.

Eleven samples frotn one request number had a QA problem associated with the matrix spike
sample that resultad n the total urardum data being qualified as | The data are usable because
the resulis are biased high. :

Eignt samples from one request number had thorum-230 detected in the laboratory blank at
concenirations below or squivalent io the MDLs. The sample concentrations were greater than
S5Xthe blank values. The data are not Quatitied and are usable as reponted.

All other radionuclide- data aiong the tranzeds are considered fo be ugabie as reported.




4.4.3.8 Stream Channel

Twenty-one samples, including one tigid duplicate, were collected and submitted for radionuclide
analyses along the intermitterst stream channe! segment that rens adjacent to the firing pad at this

FRES,

All twenty-one samples from one request number wera qualified as PM because only thorium-230
was spiked inta the LCS rather than ail three thorium isotopes. The data should be re-qualified as
J and are usable bacauss the chemistry of thorium-230 s similar to therum-228 and tharium-232
and should therefore predict the recoveries of these two isotopes.

Alttwenty-one samples had thorium-230 datectad in the iaboratory blank at a concentration balow
or equivaient to the MDLs. The sampie concentrations were less thap 5X the blark valugs. The
data are qualfied as L) and are usable as nondetects due to blank contarmnation,

All twerdy-one samples had e total vranium data incerrectly quaiified as J because the duplicate
recovery was outside of the 3-sigma enor. The duplicate results did have a 3-sigma agreement
using Sigma Overiap Excel Macro and should not be qualified. The data are usable as reporied.

All other radionuciide daiz from the intermitient stream channe! segment are considered to be
usable as reported.

4.5 Analyses for PES 39-008

451 Inorganics

Twenty-four saenples, including one field duplicate, were collected and submitted for inorganic
and gyanide analyses gt this PRS,

Thirteen samples from two request numbere had QA problams associated with the matrix spike
recovenes that resulted in three analytes (antimory, manganese, and silver) being guaiified as J.
The data are usable because the recoveries for artimony and silver were between 50% and 75%
{the established iower fmity and sl the detected sample values were below the respective
background UTLs or SALs. The recoveries for manganese were greater than 125% (the
estabiished upper limit} and were usable because the results were biased high. As aresult, the
biases resulting trom the matrix spikes did not affact the data comparisons for these analytes.

Eleven samplas friorn ene request number had QA prebiems associated with the mairix spike
recovaties that resulted in selenium being qualified 8s B. The recoveries for selanium were zerp
and therefore the data are not used inthe sCresning gssessment.

Al twenty-four samplas from foyr request numbers had (A problems assosiated with the 8FDs of
the laboratory duplicates for nine analytes, aluminum, calcium, chromium, capper, iron, iead,
manganese, silver, and zinc. These date were qualfied as P indicating that professional
jucgrnent was needad to determine if the data shouid be qualified because the RPDs were above
the established Bmit of 20%. Further review of the data found that the resuits for ai of the
analytes, except for copper, should not be qualified bacause the RPDs met EPA’s comtrol limits
tor soil {£35%. £2X CRDL). Copper data did not meet the EPA's imits and shouldd be qualifled as
J. The data are usable because the RPDs reflect soil heterogensity and do not affect method

presision,

All twanty-four samples had several anaivtes detected in the aboratory blanks associated with the
requests at concentrations beiow or squivalent to the MDLs. The sampie concentrations that
were less than SX the blank values are qualified s U and are usable as nondetects in the




screening assessment. The sample values that wers greater than 5X the bk values are not
qualitied and are usabie as reporied. '

All other inciganic and cyanide data at this site sre considered o be usable ag reponed.
452 Organics

8VQOCs

Twenty-four samples, including one field duplicate, were collacted and submitted for SVOC
analysis gt this PRS.

Une sampie, 0235-95-0206, had eight of ten surrogate recoveries below 10%, which is the
iowest acceptable imit, and all results are Qualitied as A.PM. The sample was re-extracted and had
acceplable surrogate recoveries. However, the sampie re-extraction accurred outsicde of the
holding time resuiting in the data being qualfisd as PM. Baecause the holding time was ot grossly
exceeded, the resulls of the re-extraction should be re-qualifisd = UJ and used as the sample
results in the screaning assessment.

Another sampie, 0230-95-0213, had ten of ten surrogate recoveries helow the established limis
but greater than 10% and al resuits are qualified as UJ. The sample was re-exiracted and had
accepiable surrogate recoveries. However, the sample re-extraction cccured outside of the
holding fime resulting in the data being gqualified as PM. Because the holding tirme was not grossly
exceeded, the results of the re-extraction should be qualified as ) and used ac the sample
resufts in the screening assessment,

Eight samples from ons request number {0239-25-0215, -0216, -0223. 0225, 0227, -0228, -
0230, ami -0231) nad sevan analytes, benzo{a)pyrens, benzo{bjfiucranthene,
berzo{g.h.ijperylens, benzo{kiflucrarthene, dibenzo{a.Marthracene, di-n-putyl phthalate, and
indeno(1.2 3-cdipyrene, incorrectly qualified as UJ bacause of internal standard problems.
Further review of the data indicated that the imemal stangards for these anaivtes were within
establishad limits and should not be gualified. The data for these eight samples are usable ac
reparted, while the other three samples in this requast number are correctly qualified.

Bis(2-athylhaxyhphthalaie n four samples from one reguest number i qualified as J because i
was datactad below the EQL. These sampls resufte have a high degree of uncesinty bacauss
the values cannct be accurately distinguished from the instrument "noise” levels. As a result. the
data are usable as estimated valugs, but should be used with caution in the sGTeening

assessment because they cannot be accuraiely quantiied
All other SVOC data collectad at this site are considerad to be usable as reperted.
VOUs

Ten samples were collactad and subitted for VOO analysis atthis PRS. All VOO data at this site
are congiderad to be usable as reported.

HE

Twenty-four samples. including two field duplicates. were collected and submitted for HE analysis
atthis FRB. All HE data at this site are considared to be usable as reported.
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Radienuclides

Twenty-four samples, ‘including two field duplicates, were collscted and submittad for
radianuciice anaiyses atthis PRS.

Twelve samples from two request numbers are qualified as PM because thorium-230 and
plutonium-239 were spiked ino the LCSs rather than ab three thorium isotopes and both
piutonium isotopes. The data shouid be re-qualified as J and are usable because the chamistries
of therlum-230 and plutonium-238 ame similar to thorlum-228 and thorium-232, and phatenium-
238, respectively, and should therefore predict the ractiverias of the isotopes.

Twelve samples from two raquest numbers were qualified as PM because o1y thorium-230 was
spked into the LCSs rather than ail three thorium isaotopes. The data should be re-gualified as
and are usable because the chemistry of thodum-230 & simitar io thorum-228 and thorium-232

and should therefore pradict the recoveries of these two isotopes.

Thirteen samples from thres request number had thorium-230 detected in the labo ratory blanks at
concentrations balow or squivalent to the MDLs, The sample concentrations were greater than
5X the blank vaiues. The data are not qualified and are vsable as reportad,

Ali other radionuciide data at this site are considared to be usable as reported,

4.6 Analyses for the Intarmittert Stream Channal 1954 (Firing Sites 1o State Ry, 4)

4.6.1 inorganics

Eighteen samples, including one field duplicate, were collested and submitted for ingrganic and
cyanide analyses along the intermitte nt strearn charmnel.

Thirteen samples from one request number had QA problerns associated with the blind QC
sample that resulted in three analytes, aluminum, chromium, and vanadium, being qualified as UJ
orJ. The data ara usable because the recoveries wera between 85% and 75% (the established
lower limt), which were sufficiem 0 dstect and gunatify the analytes # they are present. In
addition, the detected analytas ware more than a factor of two below their background UTLs so
the biases did not affect the data comparisons.

Thirteen samples from one request number had a problem with holding fimes for mercury and
cyanide anatyses. The holding time for mercury (28 days} was not grossly exceeded. ie.. less
than twice the holding tve, and the data are gualified a3 either WJ or J. The data are usable gs
estimated values bacause the samples were preserved and proparly stored so that degradation of
rmaterial was minimized. The haiding time for cyanide {14 days) was grossly axcesdsd, i.e., more
than two times the holding $me, in al of thase samples and data are qualified as R {3l sampis
resufts are <DL). The usability of the cyanide values & compromised because it is impossible to
dgterming the concentrations present when the samples were coliecied versus the analytical
resufts afier more than 28 days. Despite the large amount of unusable data for cyanide, the
remaining dats are sufficient to determine whethar these analytes are COPCs because usable
Geta indicate that cyanide, when detected, & present at concertrations of 0.16 mekg or less,
which is four orders of magnituds beiow its SAL. The cyanide data are preserted in Section 5.8.5

of this repart.




All other inprgarde and cyanide data along the intermittent straam channe! are considered 1o be
usabile as reported.

£.62 Organics

SV0QGs

Eiphteen samples, inciuding one field duplicate, were collected -and submitted for SVOC
analyses along the imtermittent stream channsl. Al SYOC data are considered to e usable as

repornted,
VoCs

VOCs were not analyzed in the intermittent stream channal.

HE

Sevemeen sampies, inciuding one figld dupiicate, were collacted and submitted for HE analyses
alang the imsrmittent stream charmal,

Thirteen sampies from one request number had QA problems associated wih the Bind OC
sampie that resulted in two anaiytes, nitrobenzsne and 1,3.5-trichlorobenzene, being gualified as
UJ. The data are usable because the recoveries were betwsen 20% and 50% (the established
lower limit}, which were sufficient to detect and quantify the analytes if they are prasent.

Four samples from one request numbar had a problern with the hoiding times for HE analysis. The
recommended 14 day extrastion holding fme and the 40 day analytical holding time ware
exceeded by 49 days and 108 days, respactively, which resuited in the anaiytes being gualifiag
as . However, because the soll samples ware kept frozen before extraction, the extraction
helding time can be extended up 1o 8 weeks {and probably longer). Following extraction, the
sampies are preserved and stored at 4°C {o inhibit bacterial growth and prevent photodegradation
of the analyles. This process appears to stop decomposition of material for a least 71 days (or
lengar). Thearafore, thess data can be usad with cautian despite the extreme excaedance of the
holding times and are sufficient to adeguately characterize the site for HE.

One sample from one request number had problems with the nolding times for MHE analysis as wall
as sulrogate recoveries. The recommended 14 day extraction holding time and the 40 day
analytical holding time were exceedad by 48 days and 109 days, respactively, and surrogate
recovery was below ihe establishad limit (50%). As a result of the multiple QA problems the data
- are quaiied as R and are not used in the screening assessment. Despite the unusable data, the
site is adequately characterized for HE.

All gther HE data from the intermittant stream channel are considered to be usable as reported.

PCBs/Pesticides

e

Eighteen samples, inciuding qnié fi}eid duplicate, ware collectad and submitted for PCB/Pestielde

analyses along the intermittenit stream channel, SN

; R
One sa;ﬁple from one reguast number had a CA préblem with\l{}e quantitation value jor p.p'wmt;"

that resulled in the daturmybeing qualified as J. The quantitation Malue differed by »25% between
e two columns indicating a false posttive. However, the datum is le because DDT and DDE

were detected in the safnple indisatinﬂ..,;hf\t}a'presence of DDD is fkely,
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5.0 SPECIFIC RESULTS, CONCLUSIONS, AND RECOMMENDATIONS

The objective of the sampling described in this report was to provide data of sufficient quality for
detsrmining the level of risk associated with cantaminants found as outlined in Chapter 3.0 of this
data summary report. Analytical results from samples collectad from firing sités PRSs 39-004{z-¢),
single-stage gas gun site PRS 39-008, and stream channa! sediments were used in this
evaluation. None of the firing sites is considered for NFA because the sites are giilt active. Further
svaliation and the dstermination of status will be defarred unti! gecommissioning.

5.1 PRSs 39-004{a,d) - Firing Sites

PR3 39-004(a,d) {Figure 5.1-1) are firing sites located along the northern tributary of the upper
reach of Ancha Canyan (North Fork}. The firing pads are lecated in the canyon bottormn between 3
divested ephemaral stream and the canyon wall. The two PRSs are being evaluated together
because of the close proximity of one 1o the other ang the overfap in the depositicn of materials
dispersed by expiosive avents. PRE 39-004{a) is associated with building TA-38-7 {an

glectronics and camera facility). Thiz PRS is within the falf zone of a high ciiff that srdes whan
explosive experiments are conducted at the site; the site is cumantly on stand-by status. Also,
this site has not been recommended for decommissioning because it is within the influence of the
active firing site PRS 39-004¢d). PRS 38-004(d) is an sctive firing site associated with buiiding Ta-
38-57 {aiso an electronics and camera tacility}. Berylllum, cadmium, cobalt, copper, lead. nigkel,
RDX, thorium-228B, thorium-230, thorium-232, and uranium wers retained ss che micals of
potential concem (COPCs) in sampies coliscted an the firing pads. Copper and uraniam were
retained as COPC along the hillslope transects. A risk assessment found that there is not an
unacceptable risk io human health under a continued Laboratary use {l.e., industrial) scenario.
The PRSs will be re-gvaluated at the time the firing sites are decommissioned.

5.1.1 Hlstory

The PRS 38-004(a} firing site was constructed in 1953 and is currently on stard-by atatus. The
FRE 39-004(d) firing site was established in 1858 and is currentiy active. Experiments at the sites
include detonation of ME te support research in equation-of-state and shock wave phenomena
and development of explosively produced pulses of electrical power and high magnetic fislds.
Typical expariments use 10t 100 pounds of HE. Debris fram the expiosions is gensrally
cleposited within about 200 1t of the firing pad, but some debris has been deposited at greater
distances on the adjacent hill slopes and mesa tops. Materials used in significant quantities over
the years includs beryllium, mercury, natural and depleted urantum, iead, aiuminum, copper,
brass, stainless steel, thaHium, cadmium, chromium, thorium-2132 {natrah, dieiectmj oil, and
wirious types of HE {(RDX, HMX, Baratol, PETN, TATB, TNT, Corposttion B, and cyclotol). Uss of
some of the more toxic materials (2.9, lead, uranium, mercury, PCB-containing dieleetric oil} was
discontinued betwaen 1878 and 1981 (parsonal communication, J. King, May 21, 1997}, The
expeniments are conducted so that there is complete bum up of the HE. If a shot fails. so that not
ak of the HE is spant, an effort is mads o pick Up an destroy the unexploded HE.

Cecasionally, construction and experimernt debris le# on the firing pad & removed aiong with a
layer of the disturbed suface material and is replaced with a layer of fresh crushed tulf (sand). This
activity effectively reduces the ievel of cortaminants on the tiring pad as protection for site
workars. Hawaver, outside this cisaned area no major effort has been made to police or

decontaminate the facility.

These PRSs are discussed in further detail in Section 5.2 of the BF| werk plan for OLF 1132 (LANL
1993, 1089). .




5.1.2 Description

Beyond that discussed in Chapter 2 no additional geology, hydrology, soiis, or wildife habitat
information is available. However, 2 geomerahic evaluation of the canyon bottom and associated
rurioff areas is prasented in Appendix E.

5.1.3 Previous Investigations

Four soil sampling efforls were conducted between 1987 and 1983 on the firing pads at PRS3s
39-004{a) or 39-004(d}. The first was conducted in April 1987 and reporied in 2 memo to Hansen
irom Drypolcher (MSE-87-473, April 15, 1987). The second was conducted in March 1983 ang
reported in & merno to Grieggs from Fresquez (ESH-8:94-0002, January 6, 1994}, The third was
aonducted in Oetober 1995 and reported in a memo to Tom Alexander from Becher {EES-3:84-
213, June 23, 1984). During the 1993 RF| investigation at TA-39, sampling o/ soil asseciated with
a waste sworage area [PRS 30-002{d)] adjacent to the firing pad at PRS 004{d: reprasents the
tourth sampling event and is reported in the RFi report {(LANL 1985, L A-UR-95-1069, April 1885},

The initial sampling was conducted on the firing pad at PRS 38-004(c) specifically 10 determine
the barium concentration in the pad sands. Five iocations on the pad wers cored {depth not
given} and the cored matedal cornposited to give one sample for analysis of tolal barium,
Reperted results show the total barium concentration in the sand to be 24 mal with a
comasponding background of <4 mgA total barium (the information documented is specific that
the analysis raperted is “total barium” and not the “EP Toxicity" or "Extraction” procadura,
therefore the actual concentration in the sail is Uniknowr).

The second sampiig effort invohved the coliection of 21 surface sof (0-3 inchas) samples from
four transects radiating (NSEW) from the firing point at PRS 38-004iaj} to 2 distance of
approximately 160 ft. Two suface sediment samples were coilected in the adjacent stream
channel sagment down-gradient fram the tiring point and one daleis rinsate sample was created
by washing scafterad surfzace debris (e.q.. glass, plastic, metal, wood) with distilled water. Soif,
sadiment, and debris rinsate samples were analyzed for Toxiclly Charateristic Leaching Procedure
(TCLF} metals {arsenic, barium, cagdmium, chromium, mercury. Iead, selenium, and siver); total
berylium, mercury. and lgad; SYOCs, YOCs, PCBs, HE, and total uranium. Samples were
maintained under chair-of-custody documenation and analyses were supported with laboratory
blanks, surrogates, and mabix spike samples, as appropriate. The maximum concentrations of
analytes detected in the soil, sediment, or debris rinsate samples are surmmarized in Table 5.1.3-
1,

No PCBs were detected in any of the samples. Di-n-butylphthaiate was detectad in the majority of
the soit and sediment samples; however, it was also detectad in the laboratory blank in
concentrations comparabie 1o those raporied for the samples. Similady, acetone and methylene
chioride were found in iaboratory bianks in concsntration cormparable to those repoarted for the
samples. Ne SVYOCs were detected in tha debris rinsate samples. Little or no HE rasidues were
detected bsyond 80 ft from the detonation area nor in stream sediment or debris rinsate samples.

it shouid also be noled that the distribution of most analytes along the transects appears as a
‘donut,” ie., low concentrations at the datonation point (confluence of the four ransects),
increasing to a maximum at about 50 # and then decreasing further along the transsct. This
observation Is consistent with the operation of occasionally removing and replacing soll materigls

at the firing point.




TABLE 5.1.3-1
SUMMARY OF ANALYTICAL RESULTS FOR SOIL, SERIMENT,
AND DEBRIS RINSATE SAMPLES PRS 38-004{a}

Maximum Congentrations

Analysls/Analyte
 TCLP Metals {ng/me3
Arsenic 0,008
Barum 14
Carmium 0.6
Chromum 0.05
kMaroury 0.001
Lead 4.4
Selenium 0.008
Sikver 1.0
Lirapium 0.03
Total Metals {po/g}
Berdlium 71
Mercury tUUrgd T
iead o g7
Urarium 1150
PLBs {ugig}
Total PCBs <1.0
vocC {nafgy
Acelone 0.04
Mathylane chionds 0.008
Bromotorm 0.00%
2-Bromoform 0,04
| VOC Rinsate? {ug/mL}
Acgtone 0.025
Chiorodibrormomethang 0.005
Bromaform 0.005
sSvodl {ug/g)
Di-n-bitylphthaiate’ 28
Disthylphthalate 0.4
Bis-2-gthyihexyiphthalate 0.8
2.4-Dinitrotolugne 5.7
n-Nirosodichenyiamine 0.8
HE {14:4}
HAX 17.7
REX 8.3

# Dobris rinsate,

' Detected i labnratory bianks, possible taboratary contamination,

w BEG

<~ SAE

p Sﬁﬂf‘_{_




The third sampling etiort involved the collection and analysis of one surface soff sample (depth not
given} from the area of the detonation point: the sample was analyzed for a suite of 14 HE
compounds. The only HE detected was HMX at & concentration of 2.8 fiTe o]

The fourth sampling event ocourred in 1893 as part of the RF irvastigation at a waste slorage area
{PRS 39-002{d)}. The waste storage area was located adjiacent to the srirance door to
blockhouse 39-57 and was within approximately 20 ft of the firing point at PRS 38-004{d).
Samples collected from the area identified uranium, beryllium, and dicenzofuran as COFCs.

5.1.4 Fleld InvesHoatian

The oblective of the investigation at PRSs 39-004(a,d) was 1o detormine COPCs are prasent in
the soils around the firing pacds, along the summounding hillsides, and en the mesa iops. The
canceptual moded for the site deals primarily with the prassnce and redistribution of surface
cortamination that has been deposited as 3 resuit of dispersal of experimental materials by
explosive destruction. Matsrigls from the axplosions ars scattered across the fining sites ang
adjacent araas, and debids has been found as far away as 1 mile. Comtaminated soil is potertially
subject to transpont by surface water andior wind action.while some contaminzints may be
absorbed, inhaled, or ingested by exposed receptors.

—
Field sarmpling efforts at PRSs 28-004(a,d) were compieted in September 1995 and consisted of
establishing transects and sampling grids by iand survey methods; conducting a radiation survey
of the firing pad areas and the adjacent stream channe) {conducted in 1993); conducting spacific
radiation and XRF surveys of the firing pads, stream channal segments, and transects; sampling
surface soils from the firing pads, transects, and adjacent stream channel segment (discussed in
Section 5.6); and determining by land survey samgpling point logation coordinetes and slevations
relative to a local benchmark,

5.1.4.1 Surveys

A radiation survey was conguctad over the firing pads in 1993 based on a 20- by 20-# survey grid,
In 1995, an area of approximately 250-ft {E-Wjby 350-ft {N-B}, which included the two firing padis
and the 1993 survey area, was extended by tand survey into a 50-ft by 50-ft grid and then further
gridded into a 10-ft by 10-t grid by measuring tape znd sighting between survey stakes. Just
prior to sampling, an additional radiation survey was conducted an this 10 by 10-f gric to
Update. refine. and expand the previous survey. in these Suhveys, the entire area within 5 ft along
a grid ling wag surveyed to locate the highest radiation level; that location besame a biased
candidate for sampling. The radiation surveys were conducted with a FIDLER probe and a
beta/gamma pancake probe 1o map the radiation lavels at the solil surace.

A radiation survey similar to that conducted on the firing pads was conducted in 1993 in the
adjacent stream channe! segment where readings were taken about every 10 # starting at 180 #
upstream continuing o 270 # downatream from the firing point.

From a point central 1o the two firing pads, a series of th rae transecls were kand surveysd at 150-4
intarvals extending to approximately 500 ¥ from the firmg areas. Transect 1 was 12 degrees from
N and terminated at approximately 530 f on the mesa top. Transect 2 was 140 degrees fram N
along the base of the cliff approximately paratiel to the stream channe! and farrrinated at
approximately 530 #. Transect 3 was 240 degrees from N and was terminated at approximately
<50 ft on a banch above the face of a cliff. A radiation survey sirillar 1o that conducted on the firing
Rads was conducted along the accessibie portians of the transects. Generally, termination of the
transests coresponded with the disappearance of elevatad radicactivity levels.

An XRF (Energy Dispersive X-Ray Fluorescence by Spectrace 9000 X-Ray Spactormete r} survay
was also conducted at the fiing pads and transscts, Signials tor key analytes were evaluated as an
ait in selecting biased sampling points, The analytes includs: aranium, therum, lead, cadmium,
chromium, copper, arsenic, titanium, zine, barium, siiver, and strontiurn. The area Sncompassing
the firing pad &t PRS 39-004(a) was gindided into 308 paints {(resulting in 10- by 15-1 squares)
trom which 25 were selected using & random number generator. Twenly of these locations were

@




samplec from thi: acceasible part of this area for XBF analysis. The area encompassing PRS-35-

D04(d) was similarly gridded into 526 points from which 25 were randomly selected. Twenty of

these locations were sampled fram the accessible part of this area for XRF analysis. Eight samples

werg coliected from Transect 2 in selected iocations of elevatad radioactivity {one sample was

collected from transect 1 and none were collectad from transedt 3). Forthe X8F measurements, a

small amount of the surface material (0-1 in.} was collected, thoroughly mixed, dried under a heat

lamp, and placed in the XAF sample cel for assay.

Fresults of the XRF and radiation measurements are summarized in two memos 1o the TA-33 Fil{-:-sh"\;h

from Essingion (EES15-96-204, July 2, 1996; EES15-96-XXX {in preparation), June XX, A
L

1997}, AL LT B 0] g?!bﬁﬂl}ﬁ"““
5.1.4.2 Sampling

Surface soil sampiles (0-6 in} were collacted from six locations in the vicinity of the PRS 39-004(a)
fiing pad {(Fugure 5.1.4-1}. Sampling iocations based on slevated XRF readings are 39-1238
{arsenic, cadmium, and thotium) and 39-1254 (lead, uranium, cadmiur, copper, and thorium;; and
sampling locations based o vated radiation readings are 88-123¢ and 39-1240. Two
sampling tocations int ies at the base of the ciiff on the wast side of the Hiring pad wera
alse sampled (39- -1258). Thesa two sampling bocations were 1o be sampiad ot
depth, b mpling efforts were discontinued as discussed in Section 5.1 A.4, Deviations. Six
615 were sampled in the vicinity of the PRS 36-004(d) firing pad (Figure 5.1.4-1), Sampiing
cations based an slevated XRF reagings are 38-1237 {chromium and cadmiam) and 381253
(cadmiumy; and sarmpling locations based on elevated radiation readings are $9-1255 and 39-
1256. Both sampiling locations 39-1255 and 39-1256 are located north of PRS 38-004(d), closer
1o PRS 38-004{a), but are still within the faid of rfiuence of PRS 39-004(d) as determined by the
Tiald team. Two sampling locations in the talus pila at the base of the ciitf on the west side of the
firing pad were atso sampled (35-1241 and 38-1242). These two sampling lecations were to be
sampled at depth but sampiing efforts were also discontinued (see Settion 5.1.4.4),

Sampling along the three transects included collection of su Mace (0-6 in) and subsurace (6-10 in)
sull samples where sufficient material was available {Figure 5.1.4-1). In several cases, the soil fayer
was 100 thin to allow collection of the deeper sampla, while in other cages, the terrain was too
steep to allow safe accass for sampling. Four sampling locations wers sampiad on Transect 1 (38-
1294 through 38-1287), three an the steep hillse and one on the rmesa top. Four sampling
locations wers samplad on Transect 2 {39-1296 through 33-1301}, and only one sampie location
Was sampied on Transect 3 {35-1302). Transect 3 is in common with Transeci 5 assoniated with
PRS 04{b) and is aiso intersected by Transect 7 originating from PRS O04{e},

tn order tc determine if the soil radioactivity detected at the firing pads, in the siream channel, or
along the transects wag due 10 contaminated shrapnel or pieces of depleted uranium, ar to
general soil contamination, the field team traversed the area searching for elevated radicactivity
{beta/gamma). Upon finding an alevated radiation signal within 5 to 10 #t on either side of the
defined measurement point the value was recorded {First Reading; and a search was made to
determine if that radicactivity was due to general soil contamination or 1o a definitive pigce of
contaminated material. ¥ a definitive piece of material wag present, it was removed and the poinit
was resurveyed to obtain a radiation reading of the soil {Second Reading). In several cases,
removal of the contaminated pisces resulted in considerab| y reduced radicactivity from the
urderlying soil and, in sorme cases, a reduction to background was observed. The Second
Reading is expacted {0 be more representative of radioactivity in the soil. The wo readings ars
compared to radicactivity measured on the coilected mixed sofl sampte obtained for shipping
purpnses {Tabig 5.1.4-1).
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TABLE 5.1.4-1

DISCRIMINATION BETWEEN RADIOACTIVE SHRAPNEL AND
RADIOACTIVE SOfL AT PRSs 39-004(a.d)

Locatlon | Loeation First Sscond Sampls” Comment
] ) Typao Raading Reading
joim} {e/m) {c/m}
38-1253 Fad-XRF 300 350
39-1254 Pad-XRF 850 400
39-1255 Pad- Rad 11000 -+ 540 DU present, ot
remaoved
39-1258 Pad-FRad 10000 “ 1200 DU present, not
removed
3IB-1257 TP-0 600
391258 TP 325
39-1237 Pad-XRF a890
38.1238 Pad-XRF 400
38.123% FPad-Rag 2000
Ap.1240 Pad-Rad 1059
39-1241 TP-O 375
38-1242 TP- 251
30-1263 SC-0 404 275
35-1263 SC-6 200
39-1264 S0C-0 350 300
35-1264 8C-8 250
39-1285 SC-0 27009 275 30
39-1285 SC-8 30
38-1266 S5C-0 400 200
39-1268 SC-6 350
38-1287 B8C-0 20000 275
39-1267 SC-6 340
39-1288 SC-0 105000 apon 400
28-1268 5C-5 7OU
35-1266 8L-0 130000 300 250
38-1269 5C-6 300
39-1270 BC-0 600 + 300 DU presant, not
remeved
39-1270 8C-8 350
3g-1271 5C-0 40000 ’ 1560 D present, not
removed
39-1271 8C-& 350
38-1284 T1-12-0 4540 400
38-1294 T1-12-8 1500
38-1295 T1-12-0 30000 3408
39-1285 T1-12-6 NS
38-1286 T1-12-0 350
39-1286 Ti-12-6 350
38-1287 Ti-12-0 22000 12000 8000 Buried DU, 280000
o/m
38-1207 T1-12-6 N5
39-1298 12-133-8 74000 S00 400
39-1208 72-133-6 350




TABLE 5.1.4.9
DISCRIMINATION BETWEEN RADIOACTIVE SHRAPNEL AND
RADIOACTIVE SOIL AT PHSs 39-004(a,d)

Continued
Location | Location Flrst Second Sample Camment
1D TYpe Beading Reading
fe/m} {c/m) ie/m}

391288 T2-133-0 500
381209 TZ-133-6 aon
38-1380 T2-133-0 350
48-1300 T2-132-8 ann
39-1301 T8-133-0 200
35-1301 T2-133-6 - 200
38-1302 T3-253-0 11000 £000 400
28-1302 T3-253-6 444

Pag-Rag Sample based cn sievated Radioactivity

Pad-XAE Sample based on slevated mets! by XRF

Pad-& L ovel area between gun and cfiff, &8 in sample

XRF Energy Dispersive X-Ray Fluorescencs

R D=0y = Debris Mound, 05 in

TP TP-0 w Talus Pile at base of ciiff, 0-6 in

5C 500 = Stream Channel, 0-6in

WS No Sample cofientad

+ Vary emall pieces of depleted urantum presant

T T1-12-0 = Transect #1, 12 dag N, 6-8in

{eim) Beta/gamma readings with 44- pancake dstectar

First Reading Elevated radivactivity, vndisturbed

Second Reading
Sampiv

Radivactivity after removs! of ofiending rastacial
Radinactivty of callected mixed soil sanpHa

Ali s0il samples from the firing pads were analyzed for SVOCs, metals, cyanide, HE, isotopic

thori, and totsl uranium.

Cinly those samples from the sievated radiation points wers analyzad

by gamma spectrometry. Alt transsct samples wers analyzed for SYOCs, metals. cyanica, ME,

isotopic thorium, total uranium, and by gamma spactrometry. Table 5.1 4.2

presents a summary of

the samples collected and analyses requested for thesa PRSs, while sampie locations are
presented in Figure 5.1 4.1, :

5.1.4.3

Field Bcreening

Each sampling point was further screanead for HE using the "Modified Griess Reagent Spot Test

for Explosives” fiekd kit, and selected sampling points were
Tach” figld kit. No PCBs or ME were detected by the field

5.1.4.4

screened for PCBs using the “D-
sScraemng.

Doviations from the RFI Work Plan Sampling Strategjies

Diebris Mounds (Section 5.2.4.1.3.1 of the BF! work plan): According to the wark plan, samples

from within the debris mounds

{talus pile) accumuiating at the base of the clifis adjacent 1o firing

points {8) and (d} were 10 be collectad so that the distibution of possible contaminants within the
mounds could be evaluated. The sampling sffort successfully obtained surface sampies 0-8in.}
from ait of the specified ocations, but was unsuccesstul in obtaining sarnples at depth wsing a
hand auger. Use of a drill rig and co ring 100l or back hoe were desmed inappropiaie bacause of
poor accessibiiity and iooseness of the material. The nesd for such samplas was re-svaluated and
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discussed in Memo to Project Files, TA-39, FUZ from Essington, EES15-85-353, dated October
10, 1895, The field team recommended deleting such sampiing from the work affort hagause,

» the amount of material included in the falus is small,

» the nature of centaminanis in the talus would not differ from that an and around the firing

pads,
* access Dy a drill rig or back hoe was not feasibie, and
the additionai information obtained by such sampling would not dentity a new axposure
patiway nor change the severity of the estimated risk associated with the site.
The decision was reviewed and agreed o by the human health and envirenmental risk SSeS50rS
azsigned to the TA-38 project (Memo: "Risk-Based Sampling Decisions," From V. Smith, October

4, 1995).

Metals surveys {Section £.3.4.1.3.1, RFT Work Plan): The work plan implies that XFAF su rveys will
be conducted along the transects. Some XRF measurements were made alorng several of the
transects but were giscontinued due to lack of elevated metals signaizs gnd the fact that such
information would not be used to bias sampling locations. The fiale! team dseided that slevated
radiation would provide sufficient evidence as to the presence of contaminants for the pu rpose of

locating sampling points.

Adjacent Hilislopes and Adjacent Mesa Tops {(Section 5.3 4.1 3.1, BF Work Plan}: The work plan
indicated sampling every 150 ft aiong the transect on the hil! siopes and on the mesa tops with
collection of additional samples at two of the highest radiation areas along the transect. in general,
this was done only at the =ampling lcations tha! were at the highest radiation areas close to the
150-it markers. Along many of the transacts, hill siops sampling was not comolated because of
steepness and inaccessibility or because of rock outcrops. In general, transect samples wera
collected from sediment acocumulations on the hill slopes. The fransects were to b terminated
when radiation readings were no tonger positive Tfor a distance of 50 f. This was gesomplished but

such rgadings were not documented.

Section 5.3.4, Phase ! investigations, RFI Work Plan, spacifies analyzing samples for total
petioleurn hydrocarbons. This analysis was nof conducted on soils at PRSs £8-004(a.d) because
site personnel indicated littls or no use of petroleum-based oils at thase firing sites and hacause
the total petroleum hydrocarbon procedure would not quantify the compounds of concsr. The
alternative was to rely on SVOC analysis of suface sarngdes to identity and quantify signiticant
hazardous compounds attributable to the pstroleum-based oll. This is su pported by the
information containgd in "Policy for the Evaluation and Cleanup of Total Petroleurn Hydrocarbons

{TPH3) In Soil" (EM/ER86-PCT-008, March 28, 19826).

Selection of higsed sampling points at the highest radiation area may not always have besn
accomplished. Qne reason for this deviation was that some higti radiation poinis are dug to the
presence of contaminated shrapnal. When the shrapnel was removed the soil radiation readings
often drop considerably, even o a local background level. Anather reason was that some high
radiation points oceur in areas of little avaitable s6il for sampling, for exampie. on the ecge of
asphalt paving or in rock outorops. Inthose cases, alternative locations were chosen that stit

represent areas of elavated radivactivity.




5.1.5 Evaluation of Inorganic Chemicals

it B

Twelvs surface sall samples were coliectsd from the arga around the firing pacs at PRSs 73-
C04ia d} and anglyzed for inorganics. Barium, barylium, cadmium, cobait, copper, lead, marcary,
nickel, uranium, and zinc were detsctsd at concenirations greater than their respective
background UTLs (Table 5.1.5-1). Barium, beryllium, cadmium, coba#t, and nickel were detactad
above their UTLs in one to two sampies, while copper, fead, mercury. and zine were detected
above their UTLs in three to seven samples, and urarium was present above Ks UTL in all twalve
samples. Statistical comparisons of site data o background distributions indicated that the site
data sets tor barium, berdlium, cadmium, cobalt, coppar, lead, nickel, and zine wers co nsistant
with background concentrations. Similar comparisons for mercury could not be conducted
because of the high number of nondatects in the mercury background data set. The p-values for
the statistica! tests used in the comparisons are presented in Table 5.1 5.2, Because of the
Amited sample size and high detectod concentrations of the inorganics in one or two samples, all
of the inorgarics were carried forward to the SAL comparison stage. Al other inorganics that were
undstected or detected below their background UTLs were eliminated from further evaluation.

The location of samples with analyte values exceeding background UTLs are presented in Figure
51.5-1.

TABLE 5.1.5-2
P-VALUES" FROM STATISTICAL TESTS FOR COMPARISONS OF FIRING PAD
DATA TO BACKGROUND FOR PRSs 39-004(a.d’

Anaiytes Gehan Test Ouantlle Test Silppage Test
Barium 1.0 3.9 0.0
Berylium 1.0 UR:] .08
Cadmium 1.0 0.2 .0
Cobalt 1.0 0.8 0.08
Copper 0.2 0.06 0.0
Lead G .07 0.o
Nickel 1.0 0.9 .08
Uranium 0.0 0.0 8.0
Zine Q.7 H507 .0

¥ See Section 3.2.1 of this report for an explanation of the p-vaiues.

Transects

Severdeen soil sampies [ten surace (0-6 in.) and sevan subsurfacs {10 in.}] ware collected along
the transects from the firing pads at PRSs 39-004{a.d} and analyzed for inorgarics. Berydiism,
copper, lead, mercury, uranivm, and zinc were dstected at concentrations greater than their
respective background UTLs in surface and subsurtace goll samples and silver, which has no
background UTL., was detected in one surfacs sail sample along the transects from the fi nrg pads
{Tabie 5.1.5-1). Beryllium and zinc wers sach catactad above background in anly ane soif
sample. while copper and lead were each detected in two soil samples ghove background UTLs.
Mercury was detected in nine soil samples and uranium was detected in fifteen soil samples above
their background UTLs. Statisticat comparisons of the sie data to background distributions for
beryliium, lead. and zinc indicates that the sampie values were not statistically difierent from
Dackground, while copper and uraniurs were statistically differant from background. Simiar
comparisans for mercury and shiver could not be conducted because of the high number of

Y,
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nondetacts in the mercury background data set and the lack of backgrouad data for silver, The -
values for the statistical tests usad in the comparisons are presented in Table 5.1.8-3. As 3 result
of the background comparison, baryllium, isad, and zinc were siiminated from further evaluation,

while coppsr, mercury, silver. and uranium were carried forward to the SAL comparison stage. Al
inorganics that were undetected or detected below thelr background UTLs were sliminated from

further svaliastion.

The location of sampies with analyte values exceeading background UTLs are presantad in Fi%qre[ = - -
- G

5.1.5-2.
;/uk g5y

TABLE 5.1.5-3
P-YALUES® FROM STATISTICAL TESTS FOR COMPARISONS OF THANSECT
DATA TO BACKGAOUND FOR PRSs 38-004(a,d)

Analytas Gehan Test Guantlle Test Slippage Test
Benyilium 1.0 1.0 1.0
Copper g.01 D.002 .08
Lead 1.0 0.8 2.0
Liranium 2.0 U0 0.4
2ing 0.3 0.1 g0

® See Section 2.2.1 of this report for an explanaton of the p.walves.

5.1.6 Evaluation of Radlonuclides

Elring Pads

Twelve surface soff samples were collected from the area around the firing pads at PRSs 39-
004(=,d} and analyzed for uranium and isotepic thorium, and by gamma spestroscopy. Thorum-
228, thorium-230, thorium-232, uranium-235, and uranium wers detected at concentrations
greater than their respective background UTLs in the surface soil samples {Table 5.1 8-1). The
background UTL for thorfium-228 is the same as for thorium-232 because thes2 radianuelides are
in secular eguilitriven In the envirorment. Sirdlardy, the background UTL for thorum-230 is the
same as the UTL for uranium-234. The background UTLs for the thorium isotopas wara
calculated by convsrting the tota! thorium results to its isotopic components. As a result, statistical
comparisons of the site data to the background data are not appropriate because of the diference
in analytical methods used 1o derive the two data sets. The backgmund comparisan indicates that
the site data for thorum-228, thorium-230, and thorium-232 were greater than the background
UTLs for several samples (Table 5.1.6-1). Therefore, thorium-228, thoriurn-230, thorium-232,
wranium-233, and uranium ware caniad forward to the SAL comparison stage. Because the
uranitnm-235 data were obtained from the gamma spectrostopy analysis, uranium-238, which
riges nat emit gamma rays, and uranium-234, which amits very weak gamma rays, were not
reported at this site. All other radionuciides were either undatecied or detectac at ievels normally
tound in the environment and were elirminated from further evaluation.

In addition, thorium-234 was detectad in six of the twelve soil samples but does not have a
background UTL or SAL {Table 5.1.6-1}. The detection of thorium-234 genarally corresponded
te high concentrations of uranium because thorium-234 s the first daughter product in the
radicactive decay series for uranium-238. As a result, it Is included in the SAL calculation for
uranium and is not considered a8 a separate contaminant from the detected uranitarm.

The iocation of samples with radionuclides gxceeding background UTLs are presented in Figure
85.1.5-1.
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lansects

Seventeen soil samples [ten surface {0-6 in.} and seven subsuriace {10 in.}] were coliacted akng
the trangests from the firing fads at PRSs 39-004(a,d) and analyzed for uranium and msotopic
thorium, and by gamma Spactroscopy. Thoriun-228, thorium-230, thonium-232, uran 235,
and uranium were detected af concentrations greater than their respective baskground UTLs in
the surface and subsurface soll samples {Table §.1.6-1}. The background UTL. for thorium-228 is
the same as for tharium-232 because these radionuciides are in secular equilibrium in the :
environment. Similarly, the background UTL for thorium-250 is the sams as tha UTL tor uranium-
234, The background UTLs for the thorum isotopes wers calouiated by converting the total
tharium results to its isotopic components. Asa result, statistical comparisons of the site data to
the background data are not apprepriate because of the diterence in analytical methods used to
derive the two data sets. The background comparison indicates that the sits data for thorium-228.
thodum-230. and thorium-232 wers greater than the background UTLS for sevaral samples (Tabis
5.1.6-1). Therefore, thorium-228, thorium-Z30, thorium-232, uranium-235, and uanium wate
carried forward to the SAL comparison stage. Because the uranium-235 data ‘were obtained from
the gamma spectroscopy analysis, uranium-238, which doss nat emit famma rays, and wanium-
234, which emits very weak gamma rays, were not reperted af this site. Al other radionuciides
were either undetectad or detected at aglivity tevels normally measured in the svironment and
were shiminated from further evaluatian.

i addition, thorium-234 was detected in eight of the fiteen soif sampies but does not have a
background UTL or SAL (Tabie 5. 8-1). The detection of thorium-234 gsnarally corresponded
to high concenirations of urantum because thorium-234 is the first daughter produet in the
radivactive decay series far uranium-238. As g result, i is included in the SAL caleulation for
uranium and is not corsidered as a separate contaminant from the detectad uranium,

The location of samples with radicnuclides exceeding background UTLs are presented in Figure
5152

3.1.7 Evaluation of Organtc Chemicals
Firing Pade

Tweive surface soil sarmples were collected from the aréa around the firing pads &t PRSs 35-
004{a.cl) and analyzed far BYOCs and HE. HMX and RDX were detected in one surface soil
sampie around the firing pads (Table 5.1 -7-1} and were carded forward 1o the SAL COMpPAarison
stage. No other organics wers detected in the samples collscted arcund the firing pags. The
ungetected organics were efiminated from further evalugtion,

The location of sarmples with datected Qrganics ars presented in Figure 5.1.5-".
Trangets

Seventeen sojl samples [ten surface {0-6 in.) and seven subsuriace {1C In.})] were collected along
the transects from the firing pads at PRSs 29-004{a.d} and analyzed for SVOCs and HE. HMX was
detected in one surface soll sampls {Table 5.1.7-1) and was carried forward to fhe SAL
comparison stage. No other organics were getected in the samples collected along the transects
from the firing pads. The undetected arganics were eliminated from further evaluation

The location of samples with detectad oIQanics are presentad in Figure 5,1.5-2,

1%




TABLE 5.1.7-1
DETECTED ORGANIC CHEMICALS FOR PRS:3 39.004{a,d}

Sampie ID Location ID| Depth HMX RDX
{in) {mg/kg} {my/ka]

SAL N/AR N/AR 3300 4.0

EQL NIAZ MNiAR 0.1 0.17

J49-1237

39-1296

Cualifiers uzed in tabie aro defined it Section 3.1.2.
Yajues in cells with bold borders are detacted concantrations; vaiuas in shaded cells are »SAL.

® N/A = not applicabile

Metes:

5.1.8 Risk-Based Sereening Assessmont
Fiting Fads

Beryifium and copper ware each detected in one surface soil sample at a concentration that
exceeded its BAL, while uranium was detected in three surface soil samples & concantrations
that exceeded s systemic SAL (Table 5.1.8-1). Thess inorganics were retained as COFGs. The
ather inorganics that were detected above their background UTLs, but below their SALs, were
submitted to an MCE (Table 5.1 B-3).

Because isotopic uranium analysis was not conducted on sampies collacted trom the firing sites, it
was not possible to determine whether the uraniem detected was depleted or natural uranium. i
is assumed, bassd upon historical knowledge, that the uranium prasent in the samples was
depleted uranium (BU) and the sample values were theretore compared to the SAL for deplsted
Uranium {130 mgikg) for the screening assesment. The results of this comparison found uranium
to be present at concentrations greater than the DU SAL in four surface soil samples (Table 5.1.8-
2}, In addition, uranium-235 was detected at concerntrations above the background UTL. in four
surface soil sampies, but below its SAL {Table 5.1.6-1). 1t was not submitted to an MCE becausa it
is included in the totaf uranium sample vaioes because it is 7 constituent of vranium. Thersfore.
only depleted uranium was retained as a COPC.

I addition, thorium-228, thorium-230, and thorium-232 were detected abave their background
UTLs. Becausa the background UTLs ware greater than the SALs for these redionuctides, the
thorium isotopes were retained as COPCs (Table 5.1.8-2).

TABLE 5.1.8-1
PRSs 39-004ia,d} INORGANICS WITH CONCENTRATIONS iN SCIL FROM THE
FIRING PADS THAT EXCEED SALg

Sample 1D Location 1D Depth Beryiiium Coppar Uranium
{in.} (myg/km) (maikg} {mg/kg}
SAL N/A® /A" 1.495" 2800 230

0239-95-0101 30-1239 0-8 0.7{(L0 54 551
0238-95-0103 A9-1246 0-8 0.63 38 1586
0239-85-0090 45-1254 0-8 1.1 C3500 . 26443
6239-95-0002 39-1258 0-8 T o0

Notes: Qualifisrs used in tehle are definsd 1 Saction a.1.2,

Values in shaded ceils are »841
TN/A = not applicable
® The SAL for beryilum is less than the Laboratory backgroumd UTL, which iz uzed in the dats comparisan,

ig




TABLE 5.1.8-2
PRSs 39-004(a,d) RADIONUCLIDES WITH CONCENTRATIONS IN S0IL FROM
THE FIRING PADS THAT EXCEED SAlLs

Sample D Location | Depth | Thorlum- | Thorium- | Thorium- | Uraniom
ID fin.) 228 23¢ 232
{(pCi/g) {pClia} (BClid) {mp/ka}
SAL N/AR N/AT 1.7 0.18 G.77 130
0239-85-0100 | 39-1238 g-8 5.6
0238-96-0101 | 35-12349 0-6
0¥39-36-0103 | 39-1240 0-8 1.75J 3 &6y
0239-95-0104 | 39-1241 -8 5.8
0239-95-0107 | 39-1242 (-5 8.3
0238-05-0350 d8-1254 0-8 >
0232-85.00492 38-1256 0-8
1239-95-409% J6-1257 -8 y 8.4
0239-95-0096 | A8-1258 -5 73.3

MNotes: Qualifiors used ir tably 2re defined in Section 3.1 2.
Walues in shaded celis arp »54/

2 N/A = et applicable

Twe High explosive organics, HMX and BDX, were detected i one surface soil sample. HMX was
detected below its SAL of 3300 my/ky and was submitted 10 the MCE for noncarcinogens. ADX
was detected above its SAL of 4.0 mg/kg and was retained as a COPC {Tabie 5.1.7-1), No cther
organics were detected anund the firing pads at PRSs 39-0044a.d}.

Multipie Chemical Evaiuatien

The MCE included eight analytes in the noncarcinagsnic effects category {Table 5.1.8-3), The
sum of the maximum normalized concentrations was 1.7, which ic above the target vaiye of 1.0,
Because the sarnples were located approximats ly B0 fest or more from each other, it is unliicely
that an individual would be exposed to more than one sample at a time, the maximum normalized
sum was calculated for each sample. Sample # 0239-95-0090 hiad the maximum sum pf1.3,
which is above the target value of 1.0 (Table 5.1 .8-3). The analytas in this sampie that confributes
0.1 or more to the narmalized sum were cadmium, lead. and nickel. which were retained as
COPCs. The other analytes, cobalt. HMX, mercury, and zinc were not retained as COPCs,

TABLE 5.1.8-3
MULTIPLE CHEMICAL EVALUATION FOR SOIL SAMPLES FROM THE
FIRING PADS AT PRSs 39-004(z,d)

Chemical | Location | Sample (D Maximum Soil Normalized Values
ic Sample SAL?
Values
Monearcinogenic Effacts {mg/kg)
All Sampias || #0239-95-0090
. Barium 38-1256 1 0238-95.0092 340 =300 .14 (.03
Cadmium 38-1254 | 0239-85-0080 7.6 38 g.20
Cabalt 39-1254 ; 0239-95-0090 440 4800 g.10 0
MK 38-1237 | 0238-35-0699 25.1 3300 .01 . 0.2
Lead 28-1254 | 0239-85-.00480 320 408 080 0
Mercury 38-1286 | 0239-85-0062 | B5.& 23 0.30 0.02
Nicke! 359-1254 1 0239-85-0090 270 1500 0.18 0
ZinG 39-1256 | 0239-95-0092 £30 23000 {.03 0.0
Total®: . 1.7 1.3
7 8AL = screening action Javs!. ® Total may not eiual sum of normalized values due o reinding,
20




Iransects

Copper was defected in one surface soll sampie at a concentration that exceeded its SAL, while
uranium was detacted in another surface soll sample at a concentration greater than its systemic
SAL (Table 5.1.8-4). These inorganics were retained as COPCs, The other inorganics that were
detected above their backgreund UTLs, but below their SALs wers submitted to an MCE {Tabie

5.1.8-6).

Becauss isotopic uranium analysis was not conducted on samples collectad alorgg the fransects
from the firing pads, # was not possibie to determine whethar the uranium detected was denpletsd
or naturai uranium. i was assumed, based upon historical knowledge, that the uraniom prasent in
the samples was depleted uranium (DU) and the sample values were therefore campared i the
SAL for depleted uranium {130 movkg} for the screaning assessmant. Tha results of this
comparison feund uranium fo be present at concantrations greater than the DIJ SAL intwo
surtace soil samples {Table 5.1.8-8). In addifion, urankm-236 was detected in ona surface soil
sample at 4 concentration greater than fis SAL (Table 5.1.6-1). Because uranium-235 is included
in the total uranium valua, which is aiso greater than its SAL, vranium-235is nat a separate
confarminant. Therefore, only depleted uranium was retained as a COPC.

In additions, thorium-228, thorium-230, and thorium-232 were detected above their vackground
UTLs. Becauss the background UTLs were greater than the SALs for these radionuclides, the
thorium isotopes were retained as CORCs [Table 5.1.8-5).

TABLE 5.1.8-4
PRSs 39.004(a,d) INORGANICS WITH CONCENTRATIONS IN SOIL ALONG THE
TRANSECTS THAT EXCEED SALs

Sample 1D Locatian D Depih Copper Uranluam
(in.} img/kg) (mgiky

SAL MN/AZ N/AR 2800 230
£239-95-0135 36-1287 0-8 11
| 0238-05-0137 39-1258 g-& G 29

Notas: Qualifiers uzed in table = dellned in Seclion 2.1.2.
Vahies in shaded cells are »8AL,

*N/A = not applicabla

TABLE 5.1.B-5
PRSs 33-004(a,d) RADIONUCLIDES WITH CONCENTRATIONS IN SOIL ALONG
THE TRANSECTS THAT EXCEED SALs

Sample 1B Location | Depth | Thortum. | Thorium. | Thorium- | Uranlum
¥ {in.) 228 230 232
(pCi/g} {pCi/g) {pCi/g) muy/k

SAL N/AZR N/A? 1.7 0.18 0.77 130
0239-86.0135 | 38-1287 0-8 1.30J G
§239-85.0137 | 38-1298 05 20
0236-85-0138 10 18.5
0234-26-0140 | 38-1239 10
0239-86-0145 | 38-1302 08 61.80)+
0235-45-0146 -6 100{Jd+
0239-85-0147 10 10303+

Noten: Qualifiers used In table are dedined in Section 3.1.2,
Vales in shadud calls are »SAL.

* N/A = not applicable
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HMMX was datected in one suriace soil sample balow its SAL of 3300 mgkg (Tablg §.1.7-1) and
was submitied to the MCE for noncarcinogens. Ne other organics wera detected along the

fransects from the firing pads.
Muttiple Chemical Evaluation

The MCE included three anslytes in the nencarcinogenic effects category {Table 5.1.8-8). The
surn of the maximum rormaiized concentraticns is 0.04, which i& below the target value of 1.0, Ag

a rasult, these analytas were not retained as COPQs.

TABLE 5.1.8-6
MULTIPLE CHEMICAL EVALUATIONFOR SOIL SAMPLES ALONG THE
TRANSECTS AT PRSs 39-004{a,d}

Chemical | Locatlon | Sampie D Maximum Boll SAL® Normaiized
18 Sample Values Valugs
Noncarcinogenic Efects (maik
HAMX 39-1296 | 0239-65-0133 2.3 3200 0.0
Mercury 39-1302 | 0239-55-0146 0.78 23 0.03
Bilver 39-1297 1 0239-95.0135 2.7 380 n.
Tatal: .04

® SAL = scroening action fevel.

5.1.9 Human Health Risk Assessment

A hurnan heafth risk assessmant was performed on FRS A6-004{a.d) because several COPCy
were refained as a rasult of the screening assessment and require further evajuation,
MNoncarcinogenic hazard and carcinogenic risk were syalugted using Laboraiory site-specific
exposure parameters and the guldance set forth in the Risk Assessment Guidance for Superfund
{RAGE), Part A (EPA 1988}, The hazard and risk calculations were based on the current land use,
Le., continued Laboratory operstions, The radionucide risk was caloulated using the Residual
Radioactive (RESRAD) computer code version 9.61. which also incorporated l.aboratory site-
specific pararneters and was based on the cument land use. Risk calcutations were perforned to
determine If the hazard index was greater than 1.0, the cancer risk was outside the target rangs of
10710 10 and the radionuelide dose was greater than the recommended dase limit of 30

mram/yr,
5.1.9.1 Review of COPCs and Exient of Contamination

Berylliurn, cadmium, cobalt, copper, lead, nickel, RDX, therium-228, thorium-230, thorium-232,
and uranium werg retainec as COPCs for the area armund the fiing pads at PRSs 39-004{a.d} and
Copper and uranium were retained as COPCs for the iransects from the firing pads.

The extent of contamination was defined for the firing sites at PRSs 39-004(acl). The area close
to the firing pads as well as several hundred feet distant from the firing pads was sampled to
determine whether contamination was present and wiiat the extent of any comarnination may be.
As a rasult of the extensive sampling, eleven COPCs wers retained. The highsst detacted valyes
for five COPCa were from samples collected within 50 to 150 # of the firing pads (Figure 5.1.4-2).
The highest detected values for copper andd uranium were from samples collected 800 # and 280
ft, respectively. from the firing pads (Figurs 5.1 4-3). The thorium radisisotopes were detected
above background within 50 150 ft of the firing pads as weli a5 along the transects as iar as 250
ft from the firing pads (Figures 5 1.4-2 and 5.1 A-31,

5.1.8.2 Exposure Assessmant

The petsntial pathways by which individuals may be exposed to the COPCs must be identified
and the exposures quantified in erder to determine the potential risk at a given site. An exposure
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pathway describes the course a chemical takes from the source to the exposedd individual, and is
defined by four elements: {1} a source and mechanism of chemicar release to the anvironmant; {2)
&n environmental transport mediurn for the released chemical, {3} & point of potenfial contact with
the cortaminated medium {i.e., an axposure point); and (4) an expasura route 2t the contact
point. An exposurs pathway is considerad compiete when all four alsments are present: only
COMpiats exposurs pattways are quantitatively evaluated in the risk assessment,

The contaminant sources ars the firing pads, the cantaminated mediim is the strface soll, and the
exposire routes include incidental ingestion, inhalation, and dennal contact Lnder a nen-infrusive
industrial scenario. The exposure area {approximately 77,000 m®) includes the firing pads, the
transects, and adjacent stream channel segments (stream channeks are presented in Secilun
5.8),

7The exposure point concentrations were the reasonable maximum axposures [RME) and wsre
derived based on the 95% upper confidence {imit (UCL} of the arithmetic mean (Table 5.1.9-1).
excapt for ROX. The exposure point concentration for RDX was the maximum detacted
concentration because of the high rumber of nondetects in the data set. The data set used to
Calcuiate the 95% UCLs consisted of all samples collected fram within the ¢xwsure area and
included firing pad areas, transects, and stream channal samplas. The distributions of the CORD
concantrations at the site are not consistent with either narmal or lognormal distributions, the
mathematical distributions commoniy associated with environmental soil cuntamination. The
Kelmogorov-Smimov Test, a nonparametric goodnass of it test was used to compare the
distributions of the COPC concentrations at the site and found that the concantrations are not
consistent with either of the distributions,

Because the COPC concentrations are not consistant with commonly used disfributions, a
statistic {i.e., 95% LICLs) based on these distributions wouk! not be valid. Thergtare, the §5%
UCLs are calculated using a resampiing technique known as bootstrapping (Efron and Tisshirani
1888} Bootstrapping is & nonparametric, computer-based technique that makes use of a Monte
Carlo algorithm applied to the chserved data set. Resampling from the ohginal data set i used to
generate an appraximate distribution for the sarmple mean, from which an appraximate 85% UCL
may be computed. Inthe cases of the COPC congentrations at this site, this stafistic is more
useful than a parametric or semi-parametric one becavse distribitiongl assumptions abotst the
data are not necessary.

TABLE 5.1.9-1
EXPOSURE POINT CONCENTRATIONS USED TO CALCULATE THE
ESTIMATED INTAKES FOR EACH COPC

Analytie industrigi Lz;m$-Term Workar
{ma/kp) {pClig)

Beryllium 1.1 N/AR
Cadmium 0.8 NfA
Cobait 28.4 N/A
Copper 5030 NIA
Lagd a5 NiA
Micke! 18.8 K/ A
ROX 8.2 N/A
Thnﬁum-gga NS A 1.7
Thorium-230 NZ& 1.5
Tharitim-232 NiA 1.8

Urgnium 273 1082

N = not applicable

To estimate dose, exposure point concentrations for each COPC are combined with information
describing the extertt, frequency, and duration of exposure 1or each potential receptor of
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concem. The approachas used to quantiy exposure are consistent with guildance provided by
USEPRA {1885 1891, 18923.b.

The quantification of exposure for ingestion, inhakation, and dermal exposure pathways imvoives
the estimation of an average daily dose, axpressed as mg chemicalikg body weight par day
(mg/kg-day). Dose can be defined @s an exposure rate to a chemical determined over an
exposure period per unit body weight, and is caleulated simflarly for ingestion and dermal
absorpiion pathways. Depending on whether the chemical is a noncarcinogsn or 4 carainogen,
average daily doses ars estimated differently becauss diffsrent toudcity criteria are available for
these categones of chemicals. Average daily doses for noncarcinagens are averaged over the
duration of exposure, and following USEPA {18822} guidance, are given the acronym ADD for
average daily doses. Average daily doses for carcinogens are averaged over 1 ifetime, and are
given the acronyrn LADD for iffetime average daily doses. The ADDs and LADDs are estimated
using axposure point concentrations along with exposure parametars that specifically describe
the exposure pathway. The ADDs and LADDs for sach pathway were derived by cembining the
selected gxposure point concentrations of sach chemical with exposure parametars that are
quantitative estimates of the frequency, duration, an magnituds of axposure 1o various media
(USEPA 1289, 1992a). The exposure parameters are either EPA defaull values or Laboratory
site-specific default values for the exgosure pattweay of concarn and are considered to be
extremely conservaiive in natura, Because the firing pad areas are not utilized every day for 8
hours/day, the exposure time and exposyre frequency are estimated based on conversations
with current site persannel. Ths expasuire time is estimated to be no more than 2 hrs/day and the
exposurs fraquency is estimated fo be 22 days/vear.

The pathway-speciic and radiological-specific doses from exposure to radionudides ars
estimated by RESRAD 5.61, The sxposure pattways include external gamma imadiation, soi!
mgestion, inhalation of dust, and inhalation of radon gas. The RESRAD code estimates the dose
contributions of the exposure madia by mathematical modeling of the sof data. RESRAD
calculates the annuai dose estimates far individua! radionuslides using site-spscific exposure
paint concentrations and exposure assumptions (Appendix E). The dose co tributions of
daughtsr products are inciudad in the doss estimates for the primary radioruciides. The annual
dose estimates derived from RESRAD, expressed in mremiyr, are then compared to the radiation
dose limits for the appropriate exposure scenario, The recommender dose limit, a5 proposed in
EFPA’s Radiation Site Cleanup Reguiation, 40 CFR 196 (EPA 1993, 06-0118), is 30 mremiyr for
the current industrial scenaric. In addition, Department of Enargy Order 5400.5 stipulates a target
dose limit of 100 mrarnfyr for iruiustrial scenarios.

The intake aguations and the exposure parameters used to calculate the ADDOs and LADDs for
the COPCs ara prasented in Tables C-1, C-2, and C-3 of Appendix C. The calculated ADDs tor
moncarsinegenic effects and LADDs for carcinogenic effscts tor gach exposure pathway are
presentad in Tables 5.1.9-2, 5.1.8-3, and 5.1.94. The RESRAD summary output files tor the
radionuclides of concern for each exposure scenario arg provided in Appendix E.

5.1.9.3 Toxicity Assezsment

The methodology used for classifying health effects from sxposure 1o chemicals is recommended
by USEPA (18864 b, 1980, 1985, 1996}, The heaith effects analysis considers chroric
exposures with chronic toxicity criteria being obtained from USEPA's Imegrated Risk [nformation
System (IRIS} (USEPA 1996) and Health Effects Assessment Summary (HEAST) (USEPA 1885).
These saurces list the most recent toxicity values recommended by USEPA for use in human
health risk assessments. Appendix C, Table C-4, presants a summary of the toxicity criteria
{cancer siope factors and RiDs) used to calkculate the risk estimatas for the COPCs at this site as
well as summaries of the toxicological profiles for sach COPC, Because foxicity criteria have not
been specifically developed for the derrmal route of exposurs, oral toxichy criteria have hean
adjusted to assess this pathway. Oral toxichty criteria, which typically represant potential or
administered doses, are modifiad to represent internal or absarbed doses {i.e.. dermal dose
sstimates;. The method for modifying toxicity critena involves the determination of an absolute
aral absorption factor for each chamical, which is then used to increasa the chemicals cancer
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slope or to decrease the RFD. Absolute oral absomtion factors were oblained from the Agency
for Texic Gubstances and Dissase Registry (ATSDR} Toxicelogical Profias or, for those chemicals
for which sufficient data are lacking. & defaul valie of 1.0 was used {i.e., the oral foxicity criteria
were not adjusted). Toxicolagical profites for the COFCs retained by the seresning assessment

arg presanted in Appendix C,

Separate toxicity criteria are developed for chemicals depending on whether expasure may be
associated with carcinogenic or noncarcinogenic efiects. For carcinogens. it is assumed that a
smalt number of molecular everts can evoke changes in a single cell, or a smalt number of cells.
that can lead to uncortroiled cellular profifaration, La., tumor formation. This hypothetical
rschanism is referred to as nonthrashold, because there is essentially no tevel of exposure to a
carcinogen that will nat result in sorme finite possibitity of developing céncer, i.e., no dose is
thought te be risk-free. On the other hand for many noncarsinogens, organisms are belisved to
have protective mechanisms that must be overcome by soms critical concentration (threshoig)
brefore an adverse effectis manifested. For example, ff a large number of cells are parfoming the
same or similar function, the celt papulation must be significanty depleted or impaired betore an
effect can be seen. Thergfore, the threshold concept holds that a range of exposures from st
above zero 1o some finite value can be tolerated by an organism without an appreciable risk of

adverse stfects.

The toxicity value caiculated to quantitatively define the dose-response ralationship for potential
carcinogens is the slope factor. Cancer slope tactors are exprassed in tarms o° reciprocal dose,
{myg chemicalkg body weight-day) ', which dascribes the upperbourd increasa in an individual's
risk of developing cancar over a 70-year fitfetime per unit of exposure. These values are derived
trom the resuits of human epidemialogical stuties or chronic animal data. Because humans are
expected 1o be exposed to iower doses than those used in the animal studies, the potential
cancer risks are estimated using mathematical models. The animal data are typically fitted to a
Itnearized muttistage model to obtain a dose-response relationship from which the 95% upper
confidence limit of the slope at low doses is calculated. This upper-bound fimit is subjected ta
various adjustments and an interspecies scaling factor is applied to derive the slope factor for
humans. Dose-response data derived from hyman epidemiolpgical studies are #tted to dosae-
trng-response curves and provide rough, but plausible, estimates of the upper limits on Hatime
risk. The slope factors derived by these methods are unlikely to underestimate the risks for a
given level of exposure (EPA 1986).

In addition to the siope factors, USEPA (EPA 1989) has assigned weight-ot-evidence
clagsfications to potential carginogens. Chemicals are classified as either Group A, Group B1,
Giroup 82, Graup C, Group D, or Group E. These categories represent an assessment of the
amount and quality of data which support the finding that specific chemicals and elements can
Gause cancer inhumans. Group A inciudes those substances for which high-quality stuties have
demoenstrated 2 relationship betwaen exposurs to the substancs and the develapmeant of cancer
in human populations. Groups B, B2, and C represent chemicals with limited (BT} or insuficient
(B2} human evidence of carcihogenichy and sufficient {B1, B2) or insufficient (C) animal data.
Group D substances are those for which thers is insufficient or no evidence of carcinogamcity in
humans or animals, while Group E substances are those for which no evidence of carcinogenicity
is availsbie in adequate human or animal studigs. The weight-of-evidence classification should
always accompany the slope factor in order to indicate the strength of evidence that the chemical

i & human carcinogen,

The toxicity valse used to evaiuate chemicals exhibiting noncarcinogenic effects is the reference
dose (RfD), which is expressed in units of dose (mg chemicalikg body weight-day), and is derived
from efther human or antmal studies. These values are estimates of the daily exposure of the
hurnan popuiation that s likely 1o be without an appreciable risk of deleterious effects du ring a
fetime. Chronic RfDs are used to characterize the potential for the cccurrence of
noncarcinogenic effacts associated with expostire duratians greater than seven yaars and are tha

toxicity values used in this risk assessment.
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The RIDs are derived using uncertainty factors that reflact scientific judgment regarding the
various types of data used to estimate this value. The RiDs are typically astimated from no-
observed-adverse-effect-levels (NDAELS) or lowest-obsearvad-adverse-effect-levels (LOAELs) in
human or animal studies. The NOAELs or LOAELs are divided by one ar mare unicertainty
factors, as appropriats, as well as modifying factors in some sases 1o take into account other
uncertainties in the toxicity database. The uncertainty factars, generally 10-icld {actors, are

intended 10 account for:

The variation In sensitivity amang members of the human papuiation;

the uncertainty in extrapolating animal data 1o humans:

the uncertainty i extrapofating data obtained in a study that is iess-than-lifetime exposure
the uncsrtzinty in using LOAEL daia rather than NOAEL data: and

the inability of any singie study to adeguately address all possible adverse eftects in humans.

* " 4 & =

The net result is that RiDs are generally considered fo be conservative estimates of the likelihood
of agdverse NoNCarcinogenic efects.

For radionuclides, the ratio of expasure to dose is expressed as a dose conversion factor {DCF).
The DCFs used are default values providied in the RESRAD code and are listed in the summary
output files in Appendix E. The output files contaln DCEFs for the radionuclides retained as
COPCs as well as DCFs for imponant progeny of the parent radionuclide. Additional information
regarding DCFs is provided in the Manual for implementing Residuai Radigactive Material
Guidelings Using RESRAD (Yu et al. 1993, 1177). The annual doss imit for the COPCs for each
exposute scenario are calculated by RESRAD 5.81 using scenario-specific parameters {See
Appendix E). These parameters ware selected to result in a reasonabie maxirium exposure for an
individuial for sach exposure scenario. The annual dose limits 2re compared 1o the recommended
target cose limit of 30 mremdyr for commercialindustrial exposure scenarios (EPA 1583, 08-
0119). This target dose limit satisfies the “as low as reasonably achievable® (ALARA) principia 1o
ensure that raciation exposure is minimized. The Department of Energy Order 5400.5 stiputates
& target cose hmit of 100 mramyyr for industrial sites,

5.1.9. 4 Hisk and Dose Characterization

Nonradioiogical Ri

The potential human health risks associated with the selected human exposunz pathways are
assessed by combining the caloulated doses with the toxicity criteria. USEPA has devaloped
guidelines for assessing the potential risks to individuals from esgosure to carcinogenic and
noncarcinogenic chemicals, and uses separate methodologies.for sstimating the risks from these
two classes of cormmpounds,

For patential carcinogens, the individual upper-bound excess liftime cancer fisk was calculatec by
multiplying the estimated LADD by the upper-bound cancer slope factor, Uppsr-bound is a term

" used by USEPA 10 describe cancer slope factors and indicates that the actual risks are unli kely o
be higher than the risks predicted using the upper-bound cancer slope factors. Using this
approach, a risk level of 1x10€ for example, represents an upper-bound increase in the lifetime
prabability of one inone million that an individual could contract cancer as a reguit of exposure. In
arder to assess the upper-bound individual excess lifetime cancer risks associated with
simultaneous exposure to all COPCs, the rigks derived from the irdiividual chemicals were
summed within each pathway.

The potertial risks for noncarcinogens were calculated tw means of 8 hazand index tech riqUe as
recommended by USEPA (1983), The ratio of the ADD to the reference dose "FD) was derived
for each chemical. Valugs of these ratios, called hazard quotients, that are greater than one are
indicative of potential adverse health effects. The effects from simutianeous exposures to all
COPCs were computed by summing the individual hazard quotients within each expesure
pathway. This sum, termed the hazard index, serves the same function for the mixture as the
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hazard auotient does for the indivitdual compound. Le., Razard indices greaterthan one are
indiieative of potential adverse heakh effects.

The upper-bound lifetime excess cancer risks derived in this risk assessmernt can he comparad to
USEPA's targst risk range for health protectiveness of 1x10%1e 1x10° {EPA 1980). In addition,
USEPA’s Office of Soiid Waste and Emergency Respanss {EPA 1981} has ssusd a directive
clarfiying the roie ot risk assessment. The directive siates that, where the cumulative carcinogenic
site rizk to an individual based on reasonable maximuem exposure for poth surrent and future land
use is less than 1x10™*, and the noncarcinogenic hazard index is less than 1, action generaliy is
ot warranted unless there could be adverse envinonmemal oftests.

For current land use conditions, potential risks associated with ncidertal ingestion, dermal
contact, amd inhaiation of fugltive dust by on-site workers were guantified for the entire firing stie
area. The potertial risk aszsociated with the inhalation exposure patheeay was quantified for the
carcinogens only becausa the noncarcinogens do not havs inhalation RiDs. Beryllium and RDX
were the COPCs for which the upper-bound excess lifetime cancer risks were calcuiated.
Cadmium, cobalt, copper, nickel, lead, and uranium were the COPCs for which hazard indicas
wers calculated. Inthe case of lead, EPA has not derived reference doses for evaluating lead
toxicity. EPA Region VI has indlcatad that an industrial preliminary remaediation goal {PRG) of 1000
mgkg wouid result in the protection of a pregnant fernale worker. The exposure point
concerration for lead {35 my/kg) is below the industrial PRG and thersfore is not considered to
present & hazard to the on-site workers. The mode! usad by EPA Region V! indicates that the
fetal blond lead levet due to this soil lead concentration would be 2 4 ngidh., which is well below
the 10 pgddl biood lead level of concern. The eguations and assumptions ussd to arrive at this
ievil are preserted in Appendix C.  In onder io provide an estimate of the total cumulative risk at
the firing site, lead has been incorporated inte the calculstions by dividing the exposure point
concentration by the PRG {1000 mg'kg)l. The guantitative risk estimates associated with the
COPCs are presented in Tables 5.1.9-2, §.1.9-3, and 5.1.9-4. The total upper-bound excess
Itetirne cancar risks angd hazard indices for the various exposure pathways associgted with the
current land-use are presented in Table 5.1.8-5.

individuals may bs exposed 1¢ a combination of pathways at any given tirms and tharsfors the
combined pathway risks for piausible muliiple pathway exposures were calculated and are
presented in Table 5.1.9-5. The hazard index for the current land use scenario was 0.1, which i
below the target value of 1.0, and indicates that hazard from the noncarcinogenic COPCs at this
site is uniikely. The potential curnulative cancer risk for long-term workers is Sx10° for the entire
firirg site area sampled in 1985. The risk is in the lower and of USEPA's target risk rang of 10% 1o

107 for health pratectiveness for the ertire firing site area.
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TABLE 5.1.9-2
EXPOSURES AND RISKS ASSOCIATED WITH INCIDENTAL INGESTION

OF S0IL BY LONG-TERM WORKERS FOR THE WHOLE FIRING SITE
AREA UNDER CURBENT LAND USE CONDITIONS

Caretnogen Expoeure Lifatime Slope Faotér Waeighi-ol- Excass
Point Average Daily Evidenca Litetime
Concentration Dose Classifisation | Cancer Risk
im/ke) {my/ky-day) ima/kg-day)”’
Organics RME AME RME
HOX g2 2.8E-07 .11 % 3E-08
Inerganpics
Bengiium 1.1 3.4E-08 4.3 82 2E-07
Total _ 2E-07
MNon- Exposure Average Dally RFD Target Organ ADD:R{D
carzinogen Faint Dosa o Critical Ratio
Concantraticn {mg/kg-day} Effect
{maikyg) {mgrkg-day)

Inorpanics AME BME RME
Barelium 1.1 §5E.08 5E-03 Skin 2E-08
Canmivm® .8 6.9E-08 5E-04 Kidney 1E-04

Cobalt 284 2.4E-06 gE-02 Lungs AE-05
Coppar 5035 4. 3E-14 A {Gastroints ating! 1E-02
1 ead as NEAB 1E + 03¢ Cantral Neryous AEpod
_Syaytem
Nicke! 18.8 1.6E-06 ZE-02 Body Weight BE-15
HDX 8.2 ?.8E-07 SE-03 Feogtats JE-D4
Uranium 273 2 4E415 3E-03 Kidney 8E-0a
Haxard 008
Indax

* Cadmiumn is & B carcinegen via the inhalation sxposure pathway only.

& N/A = not applicabls
® BFPA has not derived RfDs for lead. The value prosentsd is the industrial PRG for lead obiained from EPA
Hagion VI, which uses a pregnant femals worker 83 the expasetd individual,
" The ratio for [ead 1s derived by dividing the exposure point concentration by the industdal PRG,
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TABLE 5.1.8-3
EXPOSURES AND RISKS ASSOCIATED WITH DERMAL CONTACT OF
SOIL BY LONG-TERM WORKERS FOR THE WHOLE FiRING SITE AREA
UNDER CURRENT LAND USE CONDITIONS

Caroinogen ﬁxpusure Lifetime Adjustad Weight-of- "Excess
Point Average Daily | Slope Faclot Evidencs Lifetime
Cancentration Ceose Classificatioh | Cancer Risk
(maikg} {mg/kg-day)
(mglkg-day)’
Crganics AME RME RME
M 8.2 D 1E-07 011 i 1E-417
inorganics
Barylium 1.1 1.1E-(8 43802 BZ -0
Tetal BE.[HE
Non- Exposurs Average Daity ] Adjusted BFD | Targst Organ ADD:RiD
careinogean Point Dese or Criteal Ratlo
Concentration (mp/kg-day) Effect
{mglkg} (mg/ikg-day)

Inerganics RME RME RME
Berylium 1.1 3E-08 SE-05 Skin BE-U4
Cadmioer™ 0.8 2.2F-08 3,5EQ5 Kidney BE-04

Copatt 28.4 7.BE-07 GE-02 Lungs 1E08
Copper 5039 14E-04 3.7E-02 Gaglrointestinal 4E-03
Lead 35 MiAR 1EHE° Ceniral Nervous 4E.g
Syzytam
Mickai 18.8 &.2E-07 ZEL3 Body Waight JE-G4
REX 8.2 Z.5E.06 3E-03 Prostate BE.04
Uranium 273 75808 3E-03 Kidney 3E.03
Hazar«d 0.05
Index

* Cadmium iz 2 B carcinogen viz the inhalation axposure pathway only.
® WA = not applicable
" EPA has not derived BfDs for lead. The value presented is the industrial PRG for lead cbtained trom EPA
Fegion V|, which uses a pregnant female worker as the exposed individual.
¢ The ratia for laad is derived by diviging the axposure point concentratian by the industrial PREG.

TABLE 5.1.8-4
EXPOSUREE AND RISKS ASSOCIATED WITH INHALATION OF FUGITIVE

DUST OF SDIL BY LONG-TERM WORKERS FCOR THE WHOLE
FIRING SITE AREA UNDER CURHENY LAND USE COONDITIONS

Carcinegen® Exposure Litetime Slope Fector Waight-of- Excess
Point Avarage Daily Evidence Lifetime
Concentration Dose Classification | Cancer Risk
{markg} (mg’kg-day) | (mg/kg-dayy’
Organies RME RME AME
RbX 8.2 8.7E-10 AP C NAT
Inorganics -

Berylliam 1.3 1E-10 2.4E+00 B2 HE-10
Cadmium® B 7 SE-11 6.3E+00 B1 5%25]
Total 1E-08

? Noncarcinngenic hazard indioss are not calellated becauss inhalation RfDs ars not available,
" NA = inhaistion cancer siops factor is ot avaifable,
® Cadmium is 2 BY carginogen via the inhalation exposure pathway orly.
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TABLE 5.1.9-5
SUMMARY OF ESTIMATED RISKS ASSOCIATED WITH EXPOSURES
AY PRSs 39-004{a,d)

Receptor/Pathway Excess Lifstime Noncancer
Cancer Risk |__iHazard index
CURRENT LAND-USE CONDITIONS
RME RME

LONG-TERM WORKER (Whole Atea)
incidental Ingestion of Soil _2E-07 .06
Dermal Comtact with Soil SE-06 0.05
inhalation of Fugitive Dust 1E-08 NAAE
Cumuigtive Risk ' S5E-06 0.1

2 N/A = not applicable because there are no inhalation R,

Badinlogical Doge

The potential doss from the radionuclides associated with the selected human SXROSLITE
pathways are assessed for sach exposure scenario using RESRAD 5.61. Dose contribution by
daughter products are included in the dose estimates for depleted uranium. The long-term
worker scenario exposurs pathways include sxternal gamma irrackation, soil injgestion, inhalation
of dust, and inhalation of radon gas. The RESRAD input parameters for each BXposUre sCenaro
are provided in Appendiz £ and the exposure peint consantrations are presentad in Table 5.1.9-
1. The RESRAD oulput in Appendix E is tor exposure to 1.0 pCi‘g of each radionuclide COPC
and is not based on the exposuns point concentrations.

The annuat total dose contributions for individual radionuciicdes and pathways 1ar the current lang-
use scenaric are presentad in Table 5.1.9-6. The estimated annual dose of 4.7 mrsmyyr for the
long-term waorker is balow the recommended dose imit of 30 mrermnd/yr. The estimated dose limit is
drivan by the external irradiation pathway, which accounts for 63% of the total astimated dose.

Uncentainties In the Human Health Risk Assessmant

All risk assessments involve the use of assumptions, judgments, and incomplele data to warying
degrees that contributes te the uncertainty of the final estimates of risk, Uncartainties result both
from the use of assumptions or models in fieu of actual datz and fram the ermy nhersnt in the
estimation of risk-related parameters, and may cause the risk to be overestimated or
underastimated. Therefors, the results of the risk easessment should not be considsred as an
abschie estimate of the risk to the individuals potential ly exposed to the chemicals.

Consideration of the uncertairtias related fo the varinus aspects of the risk assessment allows for
a hetier interpretation of the resulis and an understanding of the potertial adversa affects on
human health. In generai, the primary sources of uniertairdy are associated wih site conditions
{e.g.. tand use assumptions) ; toxicological daia ( 8.g.. toxicity criteria), and sxposure assessmert
{e.9.. exposure pathways and parameters).




TABLE 5.1.9-6
ANNUAL DOSE CONTRIBUTION FOR INDIVIDUAL RADIONUCLIDES FOR THE
CURRENT LAND-USE SCENARIO

Exposure Thorium- Thorium- Uranium Total by Percent
Pathway 228/232 230 Pathway | Contribution
{mrem/yr) {mrem/yr} | (mrem/yr} | (mrem/yt} | by Pathway
External 1.8 0.07 0.8 2.6 63%
iradiation
Inhatation of 0.3 0.04 1.1 1.4 33.9%
dust
Inhzalation of .03 0.0005 0.0 0.03 0.7%
radon gas
Ingestion of g.02 0.04 D.07 0.1 ‘ 2.4%
soil
Total 2.0 ¢.1 2.0 Long-term worker scenario total:
4.1 mrem/yr
Percent 48.8% 2.4% 48.8%
Gontribution
by
Radionuclide

The likelihood is high that the site conditions used to estimate the axposure and risk under the
inclustrial exposure scenaria will remain the same. The firing sites at TA-39 ars still active and there
are no immediata plans to decommission them. As a result, the sntire area will remain under
Laboratory contro! for now and the foreseeable fuiure, Because no additional construction or
excavation is planned for TA-38, the ikefthood that the landfill area will be disturbed is minimal.
Therefors, potential for exposure to the COFPCs at this site by either long-term workers or
construction workers is minimal.

Exposure Assessment

There is inherent uncertainty in tha estimation of exposure. The estimation of exposure and risk
is deterministic and is based on the assumption that a receptor will be exposed and, once
exposed estimates the haalth hazard and/or risk. The probability of exposure s not accounted for
in this approach. The primary areas of uncertainty involve the assumptions regarding exposure
pathways, estimation of exposure points, and the exposure parameters.

The expasure pathways selected for evaluation in the risk assessment were based on potential
and worst case exposures. For example, it was assumed that mdividuals would engags in regular
activities under current land-use activities that wouid result in exposures to the COPCs. This
assumption is conservative because # is more likely that the activity resulting in exposure would
nat ocour.

In calculating the exposurs point concentrations for the RME from sampling data, one-half of the
reported detaction limit was used for nondetects. Any approach dealing with nondetects is
associated with some uncertainty because chemicals that were not detected af. the specified
detection limit may be absant from the medium or may be prasent at any concentration below the
detection limit. The uncertainty of the exposure point concentration will increase as the number
of nondetects in a data set increases, since the actual result is not available for the samples.
Additional uncertainty is assaciated with high detection limits because ths use of these ejevated
values may bias the sxpasurs point concentration upward.

The parameters used to describe the extent, frequency, and duration of expos.ire are associated
with some degree of uncertainty. Actual risks for centain individuals within an exposad population
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may vary from those predicted depending upon their actual intake ratas, nutritional status. or body
weights. The exposure assumptions were selected to produce an upper-bound estimate of
8xposure in accordance with USEPA guidslines regarding potential expesures at a site. As &
result. exposures and estimaied potential risks for the majority of the evaluatecl receptors ars likely
to be overestimated. :

Uncertainties associated with characterizing the frequency, duration, and activity-refated variablas
for exposure of a hurnan population to soil contaminants are simitar for both radionuclides and
nonradionuclides. However, model uncertainty for a complex code such as RESRAD, which has
numerous submodsis, is difficult to evatuate without smpirical validation. Uncertainty is also
associated with choice of exposure frequency ang exposure area. Uncertainty is also involved in
the calcuiation of the expasure point concentration as discussad previously for nonradiclogical
contamination.

Toxicological Dat

There is inherent uncenainty in the derivation of the toxicity criteria. The assessment of risks
reliect on toxichy criteria designed to protect sensitive subpopulations and are therefors
conservative in nature and based on concepts and assumptions that bias an evaluation in the
direction of overestimation of the associated risks. As noted in USEPA's Guidelines for
Carcinoganic Risk Assessment {EPA 1988}

There are major uncerainties in extrapolating both from animals to humans and from
high {o low doses. There are important spacies diffsrences in uptake, matabolism, and
crgan distribution of carcinogens, as well 45 species and strain differences in target site
susceptibility. Human poputations are variable with respect to genetic constitution, diet.
occupational and home environment, activily pattems, and other culturat factors.

These uncenainties are compensated for by using upper-bound €5% upper confidence limits for

cancer siope factors, and safety factors for reference doses. The assumptions used here provide
a rough but plausible estimate of the upper limit of risk, i.g., it is not likely that tha true risk would be
much more than the estimated risk, but it could be considerably lower.

The absence of dermal toxicity criteria necessitated the adjustment of aral toxicity values in order
to evaluate the dermal exposure pathway. As previously mentioned, absolute oral absorption
factors were used to modify the oral toxicity criteria. For those chernicals for which sufficient
information is lacking, a default oral absorption factor of 1.0 was used. The risk sstimatas for the
dermal pathway may therefore be over or underestimated depending on how closely these values
refiect the difference between oral and dermal routes.

The inhalation cancer slope factors forthe PAHs are either provisional developed by EPA -ECAD
{Environmental Criteria and Assassment Office} or, in the case of benzo(a)pyrene, withdrawn from
IRIS {Integrated Risk Information System). These values are used in order to provide an estimate
of the potential risk trom the inhalation pathway. However, because of the uncertainty associated
with these values, the risk astimates far ths inhalation exposure pathways may be aither over or
underestimated.

The likelihood is moderate that the risk is not greater than that calculated as a result of the
exclusion of some chemicals in the risk assessmeni. Several noncarcinogens, mercury, silvar,
HMX, and zinc, were aliminated from the risk assessiment basad on their contributions to the
noncarcinegenic MCE analysis. The concentrations of these chamicats, which are well below
SALs (all were 1/3 or more of the SAL) would not significantly alter the noncarcinogenic hazard
estimate. Simiiarty, thorium-228, thorium-230, and thorium-232 were eliminated from the risk
assessment based on comparisons to the background ranges. The concentrations of thess
radinuclides would rot significantly alter the radionuclide risk estimate.

The DCFs usad in the evaluation of radionuclide doses are associated with assumptions that
conribute to uncertainty in dose estimates. Separate DCFs exist for internal and external
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expsoure to radiation and do not evaluate the effects of radiation an children. Akhough externat
DCFs are applicable to both men and women, internal DCFs are based on radiafion eftects for an
adult mals. Gender differences that contribute to the uncertainty when applying internal DCFs 1o
women include potential differences in sensitivity of reproductive organs and effects related to
pregnancy and lactation.

5.1.10 Prellminary Ecolagleal Assessment

In coaperation with the New Mexico Environment Department and EPA Regicn VI, the Laboratory
ER Project is developing an approach to ecological risk assassment. Further ccological risk
assessment at this site will be deferred untii the site can be assessed as parnt of the ecolegicat
exposure unit methodoiogy currently being develapaed.

5.1.11 Conclusions and Recommendations

Because the firing sites at PRSs 39-004(a,d) are sfill active and no unacceptable risk to the site
personnel currentily exists at the sités, no further action based on human health concems is
recommended until they are decommissioned. However, surface water concems do exist that will
require the implementation of best management practices {(BMPs) at the firing site to addrass
storm water runoff.
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5.2 PRS 39-004(b) - Firing She

PRS 30-004(b) (Figure 5.2-1) is a firing site located in the western tributary of the upper reach of
Ancho Canyon {North Fork), The firing pad is located in the canyon bottom between an
ephemeral stream and the northem canyon wall. Although this PRS may receive materials fofted
- from explosions at PRSs 39-004{a,d, and e), it is being evaluated separately because of its
location In a different tributary than PRS 30-004(a,d) and has been used for a different spectrm
ot expertments than PR3 29-004(e). RS 38-004(b) is assaciated with building TA-39-8 an
etectronics and camera facifty. This PRS is within the fall zone at a high cliff that erodes when
explosive experiments are conducted at the site; the site is currently not in use because of the
dangsr of debiis falling on the facilitiss. Mercury, thorium-228, thorium-230, thorium-232, and
uranium were retained as COPCs in samiples collected at the fiing pad. Thorium-228, tharium-
230, thorium-232, and uranium were retained as COPCs along the transacts. A risk assessment
found that there is not an unacceptable risk to human health under the continued Laboratory use
{l.e., industrial) scenario. The PRS will be re-evaluated when the firing site is decommissioned.

5.2.1 History

This firing site has been in operation from 1953 to 1980 and Is currently inactive. Experiments at
the site included detonation of HE to support research in equation-of-state and shock wave
phenomena and development of explosively produced pulsss of electrical power and high
magnetic fields. Typical experiments used 10 o 100 pounds of HE. Debris from the explasions
was generally deposited within about 200 ft of the firing pad but some debris was deposited at
preater distances on the adjacent hill slopes and mesa tops. Materials used in significant
quartities over the years included beryllium, mercury, natural and depleted uranium, tead,
aluminum, copper, brass, stainiess steel, thallium, cadmium, chromium, thorium-232 (natural),
dielactric oil, and various types of HE (RDX, HMX, Baratol. PETN, TATB, TNT, Composition B, and
tyclotol). Use of same of the more toxic materials (e.g., lead, uranium, mercury, PCB-containing
dislectric oil} was discontinued between 1978 and 1981 {personal communication, J. King, May
21, 1997}, The experiments wers conducted so that there was complete burn up of the HE. Ifa
shot failed, so that not all of the HE was spent, an effort was made 1o pick up and destroy the
urexpioded HE.

Occasionally, construction and experiment debris left on the firing pad was removed along with a
layer of the disturbed surface material and was replaced with a layer of fresh sand. This activity
eftectively reduced the leve| of contaminants on the firing pad as protection for sita workers,

- However, outside this cleaned area no major effort has been made to police or decontaminate the

tacility.

This PRS is discussed in further detail in Section 5.3 of the RF| work plan for QU 1132 {LANL
1983, 1088).

5.2.2 Description

Beyond that discussed in Chapter 2 no additional geology, hydrelogy, soils, or wildlite habitat
information is available. However, a geomarphic evaluation of the canyon bottom and associated
runoff areas is presented in Appendix E.

S5.2.3 Previous Investigations

No previous investigations were conducted at this site that would provide pertinent information on
thesite characterization or contaminant dispersal.

5.2.4 Flald investigation

The chiective of the investigation at PAS 38-004 (b} was to determine f COPCs are present in the
scils around the firing pad, on surrounding hill slopes, and on the masa tops. The conceptual
model for the site deals primarily with the presence and redistribution of surface contamination
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that has been deposifed as a result of dispaersal of experimental materials by explosive
destruction. Materials from the explosians are scattered across the firing sites and adjacent areas.
and debris has basn found as far away as 1 mile. Cortaminated soif is subject to transport by
surface water and wind action, while some contaminants can be absarbed, inhaled. or ingested by

exposed receptors.

Field sampling efforts at PRS 38-004(b) were completed in August 1995 and consisted of
establishing transects and sampling grids by land survey methods; conducting a radiation survey
ot the firing pad area and adjacent stream channel (conductad in 1983); conducting specffic
raciation and XRF surveys of the firing pad, stream channel, and transects; sampling surface soils
trom the firing pad. transects, and adjacent stream channel segment {¢fiscussed in Section 5.6);
and determining by land survey sampling point location coardinates and eievations relative fo a
local benchmark.

5.2.4.1 Surveys

A radistion survey was conducted on 20-it centers over tha firing pad in 1893 within a 200- by
200-#t survey grid. In 1895, this same grid was augmented by adding radiation survey locations
offset by 10 ft. Results of both surveys were used to help select potential biased sampling
locations. In these surveys, the entire area within 5 ft of & grii paint was surveyed to locate the
highest radiation level; that location became a biased candidate for sampling. The radiation
surveys were conducted with a FIDLER probe and a beta/gamma pancake probe to map the
radiation levels at the soil surface.

A radiation survey similar to that conducted on the firing pad was conducted in 1993 in the
adjacent stream channel where readings were taken about every 10 ft starting approximately 15¢ -
ft upstream and continuing to more than 100 # downstrearm from the firing point.

From a point thought t0 be central to the firing pad, a series of three transects were land surveyed
at 150-#t intervals and extending to approximately 600 ft. Transect 4 is 335 degrees from N and
terminates at approximately 480 ft on the mesa top. Transea 5 is 75 degrees from N aver the cfiff
toward PRS 38-004{d) and terminates at approximately 530 f. This transect is common with
Transect 3 from PRS 39-004(d) and intersects with Transect 7 from FRS 39-004(a). Transect 6 is
190 degrees from N and terminates at approximately 500 ft on the mesa tap. A radiation survey
similar to that conducted on the firing pad was conducted along the accessible portions of the
transects. Generally, termination of the transects correspanded with the disappearance of
elevated radioactivity.

An XRF survey was also conducted at the firing pad, stream channel segment, and along the
transects. Signals for key analytes were evaluated as an aid in selecting biased sampling points.
The analytes include: uranium, thorium, iead, cadmium, chromium, copper, arsenic, titanium, zine,
bariumn, siiver, and strortium. A set of 25 random grid points encompassing the firing pad at PRS
39-004(b) were selected using a random number generator. Twenty of thase lacations were
sampled from the accessible part of this area for XRF analysis. Six samples were callacted from
Transect 4 in selected locations of elevated radioactivity (no XRF samples were ccllected from
Transects § or 6). Far the XRF measurements, a smail amount of the surface material {0-1 in) was
coliscted, thoroughly mixed, dried under a heat lamp, and placed in the XRF sample cell for assay.

Results ot the XRBF and radiation mseasurements are summatized in two memos to the TA~IS Files
from Essington (EES15-86-204, July 2, 1986; EES15-96-XXX (in preparation], June XX, 1997).

5.2.4.2 Sampling

Surface soil samples (0-6 in} were collected from € locations in the vicinity of PRS 39-004(b)} firing
pad (Figure 3.2.4-1). Sampling locations based on elevated XRF readings are 38-1243 {copper,
lead, titanium, uranium, and zinc) and 39-1244 (copper, lead, titanium, uranium, and zinc}; and
sampling locations based on elevated radiation readings are 39-1248 and 39-1246. Two
sampling locations in the talus pile at the hase of the cliff on the north side of the firing pad were
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alsa sarmpled {39-1247 and 39-1248). These two sampling locations were to be sampled at depth
but sampling effents were discontinued as discussed in Section 5.2.4.4, Deviations.

Sampling along the three transacts included coliestion of surface {0-6 in} and subsurface {6-10 in)
soil sampies where sufficient material was available (Figure 5.2.4-1). In several cases, the soil layer
was tao thin to allow collection of the deeper sample and in other cases the terrain was oo steep
to allow safe access for sampling. Threse locations were sampled on Transect 4 {39-1303 through
39-130S}; two on the steep hillside and one on the mesa top. One location was sampled on
Transect 5 (38-1307} because most of the transect is along a steep cliff, and four locations were
sampled on Transect 6 (39-1308 through 39-1311), Transect 5 is in comman with Transect 3
associated with PRSs 39-004(a,d) and is also intersacted by Transect 7 originating from PRS 38-
004(e}.

To determine if the soil radioactivity detected at the firing pad, in the stream channel segment, or
along the {ransects was due to contaminated shrapnal or pisces of depleted uranium or general
soil contamination, the tield team traversed the area searching for elevated radioactivity
{beta‘/gamma). Upon finding an elevated radiation signal within 5 to 10 ft on sither side of the
defined measurement point, the value was recorded (First Reading) and a search was made to
determine if that radioactivity was due to general soil contamination or to a definitive piece of
contaminated material. If a definitive piece of material was present, it was removed and the point
was resurveyed to obtain a radiation reading of the soil (Second Reading). In several cases,
ramaval of the contaminated piece(s) resulted in considerably reduced radioactivity trom the
underlying soil and, in some cases, a reduction to background was observed. The Second
Reading is expected to be more representative of radicactivity in the soil. The two readings are
compared 1o radioactivity measured on the coliected mixed soil sampie cbtained for shipping
purposes (Tabile 5.2.4-1).

' TABLE 5.2.8-1
DISCRIMINATION BETWEEN RADIOACTIVE SHRAPNEL AND
RADIOACTIVE SOIL AT PRS 39-004(b)

Location |} Location First Second | Sampie ( Comment
Type Reading | Reading
{c/m) {c/m) {c/m)

38-1243 Pad-XRF 2000
309-1244 Pad-XRF 2500
38-1245 Pad-Rad 1500
39-1248 Pad-Rad 1500
39-1247 TP-Q 275
38-1248 TP-0 325
38-1277 SC-0 275 225
39-1277 SC-8 275
39-1278 SC-0 250 225
39-1278 SC-6 200
38-1279 8C-0 14000 240
38-1279 8C-6 275
39-1280 SC-0 3000 400
39-1280 SC-6 400
J39-1281 SC-0 350 300
J39-1281 SC-6 325
359-1282 SC-0 300 300
39-1282 SC-6 325




TABLE 5.2.441
DISCRIMINATION BETWEEN RADIOACTIVE SHAAPNEL AND
RADIOACTIVE SOIL AT PRS 39-004(b}

Contipued
Location | Location First Second | Sampie | Comment
Type Reading | Reading
{c/m) (¢/m) {c/m)

39-1283 SC-0 350 600
39-1283 SC-6 1000
39-1303 T4-312-0 350
39-1303 T4-312-8 350
38-1304 T4-312-0 asg
39-1304 T4-312-6 Rain/no rad readings
38-1305 T3-312-0 230000 2900 300
39-1305 T4-312-6 NS
30-1306 T4-312-0 NS
39-13086 T4-312-6 NS
39-1307 T5-72-0 2000 500
39-1307 T5-72-6 450
39-1308 T6-192-0 40000 + 15000 DU present, not removed
38-1308 T6-192-6 NS
38-1309 TE-192-0 10000 8000
39-1209 T6-192-6 NS
30-1310 T6-192-0 10000 2500
39-1310 T8-192-6 NS
39-1311 T6-192-0 10000 400 aso
39-1311 T6-192-6 NS

fPad-Rad Sampie bassd on elevared Radioactivity

Pad-XRF Sampie based on elavated metal by XRF

Pad-0 Levsl area belwesn gln and cliff, 0-6 in sample

XRF Enangy Disparsive X-Hay Fluorescence

DM DM-0 = Dabriz Mound, 0-6 in

TP TP-0 = Talus Pile &t base of cliff, 0-8in

8C SC-0 = Stream Channel, 0-6 in

NS No Sample ¢ollected

+ Vory small pieces of deplsted uranium prasent

T T1-12-0 = Transect #1, 12 deg N, 0-6 in

{efm) Beta/gamma readings with 44-0 pancake dstector

First Reading Elevated radioactivity, undisturbed

Sacand Reading Radipactivity after removal of offonding material

Sample Radicactivity of colleeted mixed soif sample

All soil sampies from the firing pads were analyzed for SYOCs, metals, cyanide, HE, isotopic

thorium, and total uranium, Only those samples from the efevated radiation and talus pile points
were analyzed by gamma spectrometry. All transect samples were analyzed for SYOCs, metals,
cyanide, HE, isotopic thorium, total uranium, and by gamma spectrometry. The samples coliected
and the analyses requested for PRS 39-004(b) are summarized in Table 5.2.4-2, while sample

iacations are presented in Figure 5.2.4-1.
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5.2.4.3 Fiald Screening

Surface material at each sampling point was screened for HE using the "Modified Griess Reagsnt
Spot Test for Explosives” field kit, and salacted sampling points were screened for PCBs using
the "D-Tech” field kit. No PCBs or HE was detected in the screening efforts.

5.2.4.4 Deviations from ha‘rEFl Wotrk Plan Sampling Strategies
[
Debris Mounds [Section 5.3.4 1731 o‘.;,the RFlwork plan). According to the work plan, sampias
from within the debris moung{talus pile) accumuiating at the base cf the cliff adjacent to the firing
point at PRS 38-004(b) was to be collected so that the distribution of possible contaminants within
the mound could be evaluatad. The sampling effort successfully obtained surface 0-6 in. samples
trom tha two spscified locations but was unsuccessful in obtaining samples at depth using a hand
auger. Use of a drill ig and coring tool or back hoe was deemed! inappropriate because of poor
accessibility and looseness of the material. The need for such samples was re-evaluated and
discussed in Memo to Project Files, TA-39, FU2 from Essington, EES15-85-353, dated October
10, 1985. The field team recommended deleting such sampling from the work effort because,
s the amount of material included in the tailus is small,
» the nature of contaminants in the talus would not differ from that on and around the firing
pads,
» access by a dill rig or back hoe was not feasible, and
= the additional intormation obtained by such sampling wouki not identify a new exposure
pathway nor change the severity of the estimated risk associated with the site.
The decision was reviewed and agreed to by the human health and environmenial risk assessors
assigned to the TA-39 projest (Memo: "Risk-Based Sampling Decisions,” From V. Smith, October
4, 1995).

Metals surveys {Section 5.3.4.1.3.1, AFI Work Plan): The work plan imphes that XRF surveys will
be conducted along the transects. Some XRF measurements were made along one of the
transects but were discontinued due 1o lack of etevated metals signals and the fact that such
information would not he used to bias sampling locations. The field team decided that elevated
radiation would provide sufficient evidance as to the presence of contaminants for the purpose of
locating biased sampling points.

Adjacent Hillsiopes and Adjacent Mesa Tops (Section 5.3.4.1.3.1, RFI Work Plan): The work plan
indicates sampling every 150 ft along the tranisect on the hill slopes and on the mesa tops with
collection of additional samples at two of the highest radiation areas along the transect. In general,
this was done only at the sampling locations that were at the highest radiation areas close fo the
150-#t markers. Onmany of the transects hlll slops, sampling was not completed because of
steapness and inaccesshility or because of rock outcrops. In general, transact samples ware
collected from sediment accumulations on the hill siopes. The transects were to be terminated on
the mesa tops when radiation readings were no longer positive for a distance of 50 ft. This was
accomplished but such readings were not documenied.

Section 5.3.4, Phase | Investigations, RFI Work Plan, specifies analyzing samples for petroleum
hydrocarbons. This analysis was not conducted on soils at PRS 39-004(b) because siie
persennel indicated little or no use of petroleum-based ofls at this firing site and because the total
petraleumn hydrocarbon procedure would not guantify the compounds of concern. The
altemative was to rely on SVOC analysis of surtace samples to ldentify ang quantify significant
hazardotts compounds attributabie to the petroleum-based oil. This is supported by the
information contained in "Folicy for the Evaluation and Cleanup of Total Petroleum Hydrocarbons
{TPHSs) in Soil" (EM/ER86-PCT-008, March 29, 1886}

Selection of biased sampling points at the highest radiation area may not aiways have been
accomplished. One reason was that some high radiation points were dus to the presences of
caontaminated shrapnel. When the shrapne! was removed the soil radiation readings often drop
considerably: even to a local background level. Another reason was that some high radiation
points occur In areas of litie available soil for sampling, as on the edge of asphalt paving or in rack
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outcrops. In thosa cases, alternative locations were chosen that represent areas of elevated
radioactivity.

§.2.5 Evaluation of Inorganic Chemicals
Firing Pad

Seven surface soil samples were collected from the area around the firing pad at PRS 398-004(b)
and analyzed for inorganics. Copper, lead. mercury, uranium, and zing were detected at
concentrations greater than their respective background UTLs (Table 5.2.5-1). Zinc was detected
above its UTL in two samples, copper, lead, and mercury were detected above their UTLs in five
samples, and uranium was present above its UTL in all seven sampies. Statistical comparisons of
site data to background distributions indicated that the site data sets for all the inorganics were
greater than background. Similar comparisons for mercury could not be conducted because of
the high number of nondletects in the mercury background data set. The p-values for the
statistical tests for each inorganic are presented in Table §.2.5-2. As a result of the background
comparisans, all five inorganics were carried forward to the SAL comparison stage. All other
inorganics that were undetected or detected below their background UTLs were eliminated from
further evaluation.

TABLE 5.2.5-2
P-VALUES® FROM STATISTICAL TESTS FOR COMPARISONS OF FIRING PAD
DATA TO BACKGROUND FOR PRS 39-004(b)

Analytes Gehan Test Quantiie Test Slippage Test
Copper 0.03 0.04 0.0
Lead 0.03 0.04 0.0
Uranium 0.0 0.0 8.0
Zing (.04 0.04 0.0

? See Section 3.2.1 of this report for an explanation of the p-valuas.

The location ot samples with analyte values exceeding background UTLs are presented in Figure
5.2.5-1.

JTransects

Twelve soil samples [nine surface (0-6 in.) and three subsurface {10 in.}] were collected along the
transects from firlng pad and analyzed for inorganics. Copper, mercury, and uranium were
detected at concentrations greater than their respective background UTLs in the surface and
subsurtace soil sampies (Tabia 5.2.5-1), Copper was detected in four soll sampies, mercury was
detected in nine soil samples, and uranium was detected in all twelve soil samples above their
background UTLs. Statistical comparisons of the site data sets to the background distributions for
these inorganics indicate that the sample vaiues were statistically greater than background
(copper - Gehan p-value: 0.007, Quantile p-value: 0.0, Slippage p-value: £.002; uranium - Gehan
p-vaiue: 0.0, Quantile p-value: 0.0, Slippage p-value: 0.0). Similar comparisons for mercury could
not be conducted because of the high number of nendetects in the mercury background data
set. As a result of the background comparisons, copper, mereury, and uranium were carried
forward 1o the SAL comparison stage. All other inorganics that were undetscted or detected
below their background UTLs wars sliminated from further avaluation,

The iocation of samples with analyte values excesding background UTLs are presented in Figure
5.2.5-2.
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5.2.6 Evaluation of Radlonuclides
Firing Eg;j_

Seven surface soil samplas were collected from the ares around the firing pad at PRS 39-004(b)
and analyzed for uranium and isotopic thorium, and by gamma spectroscopy. Thorium-230 and
uranium were detected at concentrations greater than their respective background UTLs in the
surface soil samples (Table 5.2.6-1). Thorium-230 was detected in only one surface soil sampie
above its UTL, while uranium was detected in all seven surface soil samples above the
background UTL. The background UTL for thorium-230 is the same as the UTL for uranium-234
because these radionuclides are in secular equilibrium in the environment. The background UTL
for thorium-230 was calculated by converting the total thorium results to its isotopic components.
As a result, statistical comparisons of the site data to the background data are not appropriate
bacause of the difference in analytical methods used to derive the two data sets. The
background comparison indicates that the site data for thorium-228, thorium-230, and thorium-
232 ware greatar than the background UTLs for several samples (Table 5.2.6-1}. Theretore,
thorium-228, thorium-230, thorium-232, and uranium were carried forward to the SAL comparison
stage. All other radionuclides were either undetected or detected at lavels normally found in the
environment and wers eliminated from further evaluation.

The location of samples with radionuclides exceeding background UTLs are prasented in Figure
52.5-1.

Transects

Twelve soil sampiles [nine surface (0-6 in.) and three subsurtace (10 in.)] were coliected along the
iransects from firing pad and analyzed for uranium and isotopic thorium, and by gamma
spectroscopy. Tharium-228, thorium-230, uranium-235, and uranium were detected at
concentrations greater than their respective background UTLs in the surface and subsurface soil
samples (Table 5.2.6-1). The background UTL for thorium-228 is the same as for thorium-232
because these radionuclides are in secular equilibrium in the environment. Similarly, the
hackground UTL for thorium-230 is the same as the UTL for uranium-234. The backgroung UTLs
for the thorium-228 and thorium-230 were calculated by converting the total thorium results to its
isotopic components. As a result, statistical comparisons of the site data to the background data
are not appropriate because of the difference in analytical methods used to derive the two data
sets. The background comparison indicates that the site data for thorium-228, thorium-230. and
thorium-232 were greater than the background UTLs for several sampies (Table 5.1.6-1),
Therefore, thorium-228, thorium-230, thorium-232, uranium-235, and uranium were carried
forward to the SAL comparisen stage. Because the uranium-235 data were obtained from the
gamima spectroscopy analysis, uranum-238, which does not emit gamma rays, and uranium-234,
which emits very weak gamma rays, wers not reported at this site. All other radionuclides were
either undetected or detected at activity levels normally measured in the enviranment and were
eliminated from further evaluation.

In addition, thorium-234 was detected in four of the twelve soil samples but does not have a
background UTL or SAL {Table 5.2.6-1). In general, the detection of thorium-234 comesponded
1o high concentrations of uranium because thorium-234 is 1he first daughter product in the
radioactive decay series for uranium-238. As a result, # is included in the SAL calculation for
uranium and is not considered as a saparate contaminant from the detected uranium.

The location of samples with radionuclides exceeding background UTLs are presanted in Figure
5.2.5-2.
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5.2.7 Evaluation of Organic Chemicals
Fiting Pad

Seven surfacs soil samples were collected from the area around the firing pad at PRS 38-004{b}
ard analyzed for SYQCs and HE. No organics were detected in the samples collected around the
fiing pad at PRS 39-004(b). The undetacted organics were sliminated from further aevaluation.

Transacts

!

Twelve soil samples [nine surface (0-6 in.) and three subsurface (10 in.}] were collected along the
transects from firing pad and analyzed for SVYOCs and HE. Bis(2-ethythexyl)phthalate was
detected in one subsurface soil sarmple andg di-n-butyl phthatate was detected in ons surface soff
sample (Table 5.2.7-1}. Aithough thase analytes are common jaboratory contaminants, they were
carried forward to the scregning assessment because they were not detscted in any of the blanks
and may have bean generated as a result of the explosives testing at this site. No other organics
were detected in the samples ¢ollected along the transects from the firing pads. The undetected
organics were eliminated from further evaluation.

The location of samples with detected organics are presented in Figure 5.2.5-2.

TABLE 5.2.7-1
PETECTED ORGANIC CHEMICALS FOR PRS 39-004(b)

Sampie D Location | Pepth Bis{2- Di-n-butyl phthalate
ID {In) ethylhexyl)phthalate {mg/kg)
{myg/kg)
SAL N/A2 N/A2 a2 1300
EQL N/A® N/A2 0.33 ' 0.33
0239-95-0074 | 39-1304 10 0.2 0.2¢{U}
0239-95-0083 | 39-1309 0-6 0.4{U) 0.04(.1)

Notes: {Qdualitiars used in table are defined in Section 3.1.2.
Values in cells with bold bordars are detattad concentrations.

N/A = not applicable

5.2.8 Risk-Based Screening Assessment
Fiting Pad

Mesrcury was detected in two surface soil samples at concentrations that exceeded its SAL, whiie
uranium was detected in four surface soil samples at concentrations that exceeded its systemic

SAL (Table 5.2.8-1). These inorganics were retained as COPCs. The other inorganics that were
detectad above their background UTLs, but below their SALs, were submitted to an MCE (Tabie

5.2.8-3).

Becalise isotopic uranium analysis was not conducted on samples collacted from the firing site, it
was not pessible to determine whether the uranium detected was depleted or natural uranium. 1t
was assumed, based upon histotical knowledgs. that the uranium present in the samples was
depleted uranium (DU and., therefore, the sample values were compared o the SAL for depieted
uranium {130 mg/kg) for the screening assesment, The resuits of this comparison found uranium
to be present at concentrations greater than the DU SAL in five surface soil sampies {Table 5.2.8-
2) and it was retained as a COPC.



In addition, thoriurn-228, thorium-230, and thorium-232 were detected above their background
UTLs. Because the background UTLs were greater than the SALs for these radionuclides. the
thorium isotopes were retained as COPCs (Table 5.2.8-2}.

TABLE 5.2.8-1
PRS 39-004(b} INORGANICS WITH CONCENTRATIONS IN SOIL FROM THE
FIRING PAD THAT EXCEED SAlLs

Sample (D Location 1D Depth Mercury Uranium
{in.) {ma/kp) (my/kg)
SAL N/A2 N/A® 23 230
0239-95-0048 a8-1238 -6
0238-95-0049 38-1240 Q-6 157
(235-85-0050 39-1254 g-6 3.6
0239-85-0051 38-1256 0-6 3.5 3
0238-85-0052 38-1246 0-8 13.8

MNotes; Values in shaded cells are =SAL.
2N/A = not applicabla

TABLE 5.2.8-2
PRSs 39-004(b] RADIONUCLIDES WITH CONCENTRATIONS IN SOIL FROM THE
FIRING PAD THAT EXCEED SALs

Sample ID Location | Depth | Thotium- | Thorium- | Thorium- | Uranium
D (in.} 228 230 232

(pCiig) (pCi/g) (pCLY)

SAL N/A® N/A® ¢.18 0.77

0239-96-0048 | 38-1243 0-6

0238-86-0049 | 38-1244 0-8

0239-896-0050 | 39-1245 g-6

P2 s

0239-96-0051 0-6

0238-96-0052 | 39-1246 0-6

IS

0239-96-0066 | 39-1248 g-6

Nates: Qualifiars ussed in table are dafinad in Sec:tio 3.1.2.
Values in shaded cells are >SAL.

2 N/A = not applicable

No organics were detected around the firing pad at PRS 39-004(b}.

Multiple Chemical Evaluation

The MCE inciuded three analytes in the noncarcinogenic effecis category (Tabte 5.2.8-3}. The

sum of the maximum normalized concentrations is 0.8, which is below the target vaiue of 1.0. Asa
result, these analytes ware not retained as COPCs.
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MULTIPLE CHEMICAL EVALUATION FOR SOIL SAMPLES FROM THE FiRING
PAD AT PRS 39-004(b)

Chemical | Locatlon | Sample ID MaxIimum Soil SAL* | Normalized
ID Sample Values Values
Nongarcinogenic Effects (ma/kg
Copper 39-1243 | 0238-85-0048 1290(J} 2800 0.46
Lead 39-1245 | 0239-85-0050 102 400 0.26
Zing 39-1243 | 0239-95-0048 587 230400 0.03
Total": 0.8

2 BAL = screening action level.
® Total may not equal sum of normalized values dus to rounding.

Transects

Uranium was detacted in three surface soil sampies at concentrations that sxcesded its systemic
SAL of 230 mg/kg (Table 5.2.8-4) and was retained as a COPC. The ather inorganics that were
detected above their background UTLs, but below their SALs, were submitted to an MCE (Table
5.2.85).

Because isotopic uranium analysis was not conducted on samples coilected along the transects
from the firing pads, it was not possible to determine whethsr the uranium detected was depieted
or natural uranium. {t was assumed, based upon historical knowledge, that the uranium present in
the samples was depieted uranium (DU} and, therefore, the sample values were compared to the
SAL for depleted uranium (130 mgtkg) for the screening assesmant. The results of this
comparison found uranium to be present at concentrations greater than the DU SAL in three
surface soil samples (Table 5.2.8-4). In addition, uranium-235 was detected in two surface soil
sampies at concentrations greater than its SAL (Table 5.2.6-1). Bscause uranium-235 is included
in the total uranium values, which are also greater than its SAL, uranium-235 is not a separate
contaminant, Therefore, only depleted uranium was retained as a COPC.

In addition, thorium-228, thorium-230, and thorium-232 were detected above their background
UTLs. Because the background UTLs are graater than the SALs for these radionuclides, the
thorium isotopes were retained as COPCs (Table 5.2.9-4).

: TABLE 5.2.8B-4
PRS 39-004(b) INORGANICS/RADIONUCLIDES WITH CONCENTRATIONS IN
SOIL ALONG THE TRANSECTS THAT EXCEED SALs

Sample IO | Location | Dapth | Thorium- | Thorium- { Thorlum- | Uranium
ID (In.) 228 230 232

(pCiig) | (pCl/y) | (markn)

SAL N/A2 N/A® 0.18 0.77 230/130°

-]

0239-96-0070 | 39-1303 0-6

0239-96-0071

Py 1o
4

0235-96-0072

0238-96-0073 | 39-1304

0239-96-0074

0239-96-0075 | 39-1305

gm0 o>

0239-96-0081 | 39-1308 1260(J+) -

o

0239-86-0083 | 35-1309 - 282000+

—L—«.Ar\‘,m.r.j

0239-96-0085 { 33-1310 5651 14)

o

Notes: Qualifiers used in tabls ara dafined in Sectmn 3.1.2
Values in shaded cslls are >SAL,

a
N/A = not applicable
©SAL of 230 mp/ikg based on systemic sffects; DU SAL of 130 mg/kg is based on radiation dose,
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Bis{2-ethylhexyl)phthalate was detected in one subsurface soil sample below its SAL of 32 mg/'kg
and di-n-butyl phthalate was detected in one surface soil sampis balow its SAL of 1300 mgkg
(Table §.2.7-1). Di-n-butyl phthalate was submitted tc the MCE for nencarcinogens. Bis{2-
sthythexyijphthalate was not submitted to an MCE because it was the onily carcinogen detectad
and was sliminated from funther evaluation. No other organics were detected along the transects

from the firing pad.
Multiple Chemlical Evaluation

The MCE includad three analytes in the noncarcinagenic effects category (Table 5.2.8-5). The
sum of the maximum normalized congentrations is 0.06. which is below the target vaiue ot 1.0, As
a result, these analytes were not retained as COPCs.

TABLE 5.2.8-5
MULTIPLE CHEMICAL EVALUATION FOR SOIL SAMPLES FROM THE
TRANSECTS AT PRS 39-004({b)

Chemical | Locafton | Sample ID Maximum Soll SAL® | Normalized
1D Sample Valuas Values
Noncarcinogenic Effacts {ma/kg)

Copper 38-1303 | 0238-95-0070 75 2800 0.03

Di-n-butyl | 39-1309 | 0239-95-0083 0.04{H 1300 0.0¢

phthalate

Mencury 39-1309 | 0239-95-0083 0.72 23 (.03
Total®: | ~ 0.06

9 SAL = screening action lavel.
§.2.9 Human Heaith Risk Assessment

A human health risk assessment was perfomed on PRS 39-004{b) because five COPCs that
require further evaluation were retaingd as a result of the screening assessment.
Noncarcinogenic hazard was evaluated using Laboratory site-specific exposure parameters and
the guidance set forth in the Risk Assessment Guidance for Superfund (RAGS), Part A (EFA
1889). The hazard calculations were based on the current land use, i.e., continued Laboratory
operations. The radicnuclide risk was calculated using RESRAD 5 61, which also incorporaied
Laboratory site-spacific parameters and was based on the current land use. Risk calculations were
performed to determine if the hazard index was greater than 1.0 or the radionuclide dose was
above the recommendad dose limit of 30 mrem/yr.

5.2.9.1 Review of COPCs and Extent of Contamination

Mercury, thorum-228. thorium-230, thorium-232, and uranium were retained as COPCs for the
area around the firing pad at PRS 39-004(b) and thorium-228, thorium-230, tharium-232, and
uranium were retained as COPCs for the transects,

The exten of cortamination was defined tor the firing site at PRS 39-004(b). The area within
approximately a hundred-foot radius of the firing pad as well as several hundred feet from the firing
pad were sampled for this investigation to determine whether contamination was present and the
extent of any contamination criginating from the firing pad. As a result of the extensive sampting,
five COPCs were retained. The highest detected values of mercury and the four highest
detected vaiues of uranium around the firing pad area were from samples coliected within 100 ft
and to the south and southwast of the firing pad (Figure 5.2.4-2). The highest detactsd vaiues of
uranium from the transects were from surfage samples coliected at approximately 175 ft, 300 fi,
and 400 #t south of the firing pad (Figure 5.2.4-3}. The thorium radioisotopes were detected
above background within 50 ta75 ft of the firing pads as well as along the fransests as far as 500 ft
trom the firing pads (Figures 5.2.4-2 and 5.2.4-3).
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5.2.9.2 Exposurge Assessment

The contaminant source is the firing pad, the contaminated medium is the suface soll, and the
exposure routss include incidental ingestion, inhatation, and dermal comact under a non-intrusive
industrial scenario. The exposure area (approximately 75,000 m?} includes the firing pad, the
transects, and adjacent stream channgl segment {stream channel is presented in Section 5.6).

The pathway-specific and radiologicak-specific doses from exposure to radionudlides are
astimated by RESRAD version 5.61. The exposure pathways include external gamma irradiation,
s0il ingestion, inkalation of dust, and inhalation ot radon gas. The RESRAD code estimates the
doss contributions of the exposure media by mathematical modeling of the soil data. RESRAD
calculates the annual dose estimates for individual radionuclides using site-specific exposurs
point concentrations and exposure. assumptions (Appendix E). The dose contribution of
daughter products is inciuded in the dose sstimates for the primary radionuclides. The annual
dose estimates derived from RESRAD, expressed in mrem/yr, are then compared to the radiation
dose limits for the appropriate exposure scenario. The recommanded dose fimit, as proposed in
EPA’'s Radiation Site Cleanup Reguiation, 40 CFR 196 {(EPA 1993, 06-0119), is 30 mrem/yr for
the current industriaf scenario. Department of Energy Order 5400.5 stipuiates a dose limit of 100
mrenvyr for industrial sites.

The exposure point concentrations were the RMEs and were derived based on the $5% upper
confidence limit {UCL) of the arithmetic mean {Table 5.2.8-1). The data set used to calculate the
85% UCLs consisted of all samples collected from within the exposure area and included firing
pad area, transects, and stream channel samples. The distributions of the COPGC concentrations
at the site are not consistent with either normal or lognormal distributions, the mathematical
distributions commonly associated with envircnmental $oil contamination. The Kolmogorov-
Smimov Test, a nonparametric goodness of fit test was used to compare the distritutions of the
COPC concdantrations at the site and found that the concentrations are not consistent with either
of the distributions.,

Because the COPC concentrations are not consistent with commonly used distributions, a
statistic (i.e.. 85% UCLs) based on these distributions would not be valid. Therefore, the 85%
UCLs are calculated using a resampling technique known as bootstrapping (Efron and Tibshirani
1888). Bootstrapping /5 a nonparametric, computer-based technique that makes use of a Monte
Cario algorithm applied to the observed data set. Resampling from the original data set is used to
generate an approximate distribution for the sample mean, from which an approximate 85% UGL
may be computed. In the cases of the COPC concentrations at this sits, this statistic is more
usefu! than a parametric or semi-parametric one because distributional assumptions about the
data are not necessary.

TABLE 5.2.3-1
EXPOSURE POINT CONCENTRATIONS USED TO CALCULATE THE
ESTIMATED INTAKES FOR EACH COPC

Analyte Industrial Long-Term Worker
(mg/kg) {pCi/g}
Mercury 6.8 N/AR
Thorium-228 N/A 1.7
Tharium-230 NiA 1.6
Thorium-232 NfA 1.7
Uranium 655 262
® N/A = not appiicable

The pathway-specific and radiological-spscific doses from exposure to radionuclides are

astimated by the Residual Radloactive (RESRAD) computer cods version 5.61. The sxposure

pathways include externat gamma irradiation, soil ingastion, inhalation of dust, ang inhalation of

radon gas. The RESRAD code estimates the dose contributions of the exposure media by
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mathematical modeling of the soil data. RESRAD calculates the annual dose estimates for
individual radignuclides using site-specific expostire point concentrations and exposure
assumptions {Appendix E). The dose contribution of daughter products is incliuded in the dose
estimates for the primary radionuciides. The annuzl dose estimates derived from RESRAD,
expressed in mrem{yr, are then compared to the radiation dose limits for the appropriate exposure
scenario. The recommended dose [imit, as proposed in EPA’s Radiation Site Cleanup
Regulation, 40 CFR 196 (EPA 1983, 06-0119), is 30 mremvyr for the current industrial scenario.
In addition, Department of Energy Order 5400.5 stipulates a target dose limit of 100 mremvyr for
industrial scenarios.

Because the fiing pad area is not utilized every day for 8 hours/day, the exposture time and
exposure frequency are estimated basad on conversations with current site personnel. The
exposure time is estimated t0 ba no more than 2 hrs/day and the axposurs frequency is sstimated
fo be 22 days/year. The intake equations and the exposure parameters used to calculate the
ADDs for the COPCs are presentad in Tables C-1, C-2, and C-3 of Appendix €. The calcuiated
ADDs for noncarcinogenic effects for each expasure pathway are presented in Tables 5.2.8-2,
5.2.8-3, and 5.2.2-4. The RESRAD summary output files for the radionuciides of concern are

provided in Appendix E.

Please refer to Section 5.1.9.2 of PRS 39-004{ad) for a comprehensive presentation of the
exposurg assessment.

5.2.9.3 Toxicity Assessmaent

The toxicity assessment for the firing site at PRS 39-004{b}) is the same as presented in Section
5.1.8.3 for the firing sitas at PRSs 39-004(a.d). The toxicological profiles and toxicity criteria
(Table C-4) for the COPCs are presented in Appendix C.

£.2.9.4 Risk angd Dose Charactsrization

Norrsdiclogical Risi

The potential human health risks associated with the selected human exposure pathways are
assessed by combining the cakulated doses with the toxiclty criteria. USEPA has developed
guidelines for assessing the petential risks to individuals from sxposure to carcinogenic and
noncarcinogenic chemicals, and uses separate methodologies for estimating the risks trom thess
two classes of compounds. The risk and dose characterization discussion for the fiing site at PRS
39-004(b) is the same as presented in Section §.1.9.4 for the firing sitas at PRSs 38-004(a d).

For current land use conditions, potential risks assaciated with incidental ingestion, dermat
contact, and inhalation of fugitive dust by on-site workers were quantified for the entire firing site
area. No carcinogenic COPCs, for which an upper-bound excess iifetime cancer risk was
calculated, ware retained at this site. Mercury and uranium were the COPCs for which hazard
indices were calculated. The guantitative risk estimates associatad with the COPCs are presented
in Tables 5.2.8-2, 5.2.9-3, and 5.2.9-4. The total hazand indices for the various exposure
pathways associated with the cumrent land-use are presented in Table 5.2.9-5.

Ingividuals may be exposed to a combination of pathways at any given time and therefcre the
combined pathway risks for plausible multiple pathway exposures were calculated and presented
in Table 5.2 9-5. The hazard index for the current iand use scenaric was 0.03, which is beiow the
targst value of 1.0, and indicatas that hazard from the noncarcinogenic COPCs at this site is

unlikely.
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TABLE 5.2.9-2
EXPOSURES AND RISKS ASSOCIATED WITH INCIDENTAL INGESTION

OF SOIL BY LONG-TERM WORKERS FOR THE WHOLE FIRING SITE
AREA UNDER CURRENT LAND USE CONDITIONS

Non- Exposure Average Daily RFD Target Organ ADD:RID
carcinogen Paint Dase or Critical Ratioc
Cenecentration {mg/kKg-day} Effact
{mg/kg) {my/kg-day}
Inorganies AME RME RME
Mareury 6.8 5.BE-07 3E-04 Gentral Nervous 2E-03
Systemn
Uranium 655 5.6E-05 3E-03 Kidney 2E-02
Hazard 0.02
Index

TABLE 5.2.9-3
EXPOSURES AND RISKS ASSOCIATED WITH DERMAL CONTACT OF
SOIL BY LONG-TERM WORKERS fOR THE WHOLE FIRING SITE AREA
UNDER CURRENT LAND USE CONDITIONS

Nan- Exposure Average Dally | Adjusted RFD | Target Organ ADD:RfD
carcinogen Point Doss ot Critieal Ratia
Concentration {mg/kg-day) Efect

(mgrkg) {mg/kg-day)
inorganics RME RME RME
Mercury 5.8 1.8E07 3&E-05 Cantral Nervous 8E-03
System
Liranium 655 1.8E.08 3E-03 Kidnéy 6E-03
Hazard 0.01
Iindex

DUST OF SOIL BY LONG-TERM WORKERS FOR THE WHOLE
FIRING SITE AREA UNDER CURRENT LAND USE CONDITIONS

TABLE 5.2.9-4
EXPOSURES AND RISKS ASSOCIATED WITH INHALATION OF FUGITIVE

Non- Exposure Average Daily RFD '-I'-aryet Crgan ADD:RfD
carcinogen Point Dose or Critical Raile
Congentration (my/ky-day) Effect
(my/kg) {mg/kg-day)
inorganics RME AME ' RME
Mercury 6.8 1.8E-08 B.4E-05 Ceontral Nervous 2E-05
System
Uranium 655 NA® NA® Kidney NA?
Hazard 2E-05
Index

® NA = not availabig; &n inhalation RED far uranium is not availakle.
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5.3 PRAS 39-004(¢) - Firing Sie

PRS 39-004{e} {Figure 5.3-1) is a firing site located in the westem tributary of the upper reach of
Ancho Canyon {North Fork) on the same trdbutary as PRS 38-004{b}. The firing pad is kocatsd in
the canyon bottom between an ephemeral siream and the sauthem hillslope. This PRS is within
the deposition area of PRSs 39-004(a.d, andl b); howevar, i is being evajuated separately
because the experiments conducted there may represent a different spactrumn of potantial
contaminarts. PRS 39-004{e) is associated with blockhouse TA-39-88 (an electronics and
camera facility) and support structures 39-95, 39-96, and 39-87. Chromium, copper, lead, and
zinc were retained as COPCs in samples coliscted around the firing pad. Thorium-228, thorium-
230, thorium-232, and total uranium were retained as COPCs along the transects which may be
mare rapresentative of the deposition of debris from PRSs 39-004{a,d. and b). A risk assessment
found that there was not an unacceptable risk to human health under the ¢continued Laboratory
use (i.e., industrial) scenaric. The PRS will be re-evaluated when the site is decommissioned.

5.3.1 History

This firing site has been in operation since 1978 and is currently active. Experiments at the site
include detonation of HE to support research in equation-of-state and shock wave phenomena
and development of explosively produced pulses of electrical power and high magnetic fields.
Typical experiments use 10 to 100 pounds of HE but the site is rated for greater than 1006
pounds. Debris trom the explosions is generally deposited within about 200 1t of the {iring pad
but some is deposited at greater distances on the adjacent hill slopes and mesa tops. Maternials
used in significant quantities over the years include beryllium, mercury, natural and depieted
uranium, lead, aluminum, copper, brass, stainless steel, thaliium, cadmium, chromium, thorium-
232 {natural), dislactric oil, and various types of HE (RDX, HMX, Baratol, PETN, TATB, TNT,
Composition B, and cyclotol). Use of some of the more taxic materials {e.g.. lead, uranium,
mercury, PCB-containing dielectric oil) was discomtinued between 1978 and 1981 (personal
communication, J. King, May 21, 19897}. However, remnants of those materials may still be
cbserved at the sites The experiments are conducted so that there is completa bum up of the
HE. If a shot fails, so that not all of the HE is spent, an effort is made to pick up and destroy the
unexploded HE.

Occasionally, construction and experiment debris left on the firing pad is removed along with a
layer of the disturbed surface material and is replaced with a layer of fresh sand. This activity
effectively reduces the level of contaminants on the firing pad as protection for site workers.
However, outsides this cleaned area no major effort has heen made to police or decontaminate the

facility.

This PRS is discussed in further detail in Section 5.3 of the RFI work pJ_an for O 1132 {LANL
1893, 1089).

5.3.2 Dascription

Beyond that discussed in Chapter 2 no additional geology, hydrology, soils, or wildtie habitat
information is available. Howevar, a geomorphic evaluation of the canyon bottom and associated
runoif areas is presented in Appendix E.

5.3.3 Previous Investigations

Sampling was conducted at PRS 39-004(e) in April 1887 to determine the level of barium in firing
pad sands; results are reported in a memo to Hansen from Drypoicher (HSE-87-473, April 15,
1987). Five sampling locations on the pad were cored {depth not givert) and the cored material
composited to give ane sample for analysis of total barium. Reported results show the total barium
concentration in the sand to be <4 mg/L with a site "background” of <4 mg/L total barium (the
information documented is specific that the analysis reported is "otal barium” and not the *EP
Toxicity" or "Extraction™ procedure, therefore the actual concentration in the solf is unknown).
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A second sampiing event occurred in 1993 as part of the RF) of waste storage areas (RFi LA-UR-
95-1068, April 1995}. A waste storage area [PRS 38-002(f)] located adjacent to the entrance
door to blockhouse 38-88 was 20 ft of the firing point. Sampies collected trom that area retained
copper as a COPC.

5.3.4 Field Investigation

The objective of the investigation at PRS 39-004(¢) is to determine if COPCs are present in the
soils ot the firing pad and surrounding hill slopes and mesa tops. The concepiual madel for the
site deals primarily with the presence and redistribution of surface ¢contamination that has been
deposited as a result of dispersal of experimental materials by explosive destruction. Materials
from the explosions are scattered across the firing sites and adjacent areas, and debris has been
found as far away as 1 mile. Contaminated soil is subject to transport by sutface water and wind
action, while some contaminants may be absorbed, inhaled, or ingested by exposed raceptors.

Field sampling efforts at PRS 39-004({e) were completed in August 1995 and consisted of
establishing transects and sampling grids by land survey methods; conducting a radiation survey
of the firing pad area and adjacent stream channsl (conducted in 1983); conducting specific
radiation and XRF surveys of the firing pads, stream channel, and transects; sampling surface soils
trom the fiting pads, transects, and adjacent stream channel {discussed in Section 5.6): and
determining by land survey sampling point location coardinates and slevations relative to a local
benchmark.

5.3.4.1 Surveys

A radiation survey was conducted on 20-k centers over the firing pad in 1993 within a 200- by
200-#t survey grid. in 1895, this same grid was augmented adding radiation survey locafions
offset by 10 . Results of both surveys were used to halp select potential biased sampling
locations. In these surveys, the entire area within 5 ft along a grid line was surveyed to locate the
highest radiation level; that locafion became a biased candidate for sampling. The radiation
surveys were cunducted with a FIDLER probe and a beta/gamma pancake probe to map the
radiation levels at the soil surface.

A radiation survey similar to that conducted on the firing pad was conducted in 1993 in the
adjacent stream channel where readings were taken about every 10 ft starting at the end of the
survey associated with PRS 39-004(b} just upstream from the culvert under the site access road
to approximately 680 #t downstream.

From a point thought to be a central to the firing pad, a serias of three transects ware hand
surveyed at 150-#t intervals out to approximatsly 600 ft. Transect 7 is 340 degrees from N and
terminated at approximately 570 ft on the mesa top. This transect intarsacts Transect 3 from PRS
004(d) and Transect 5 from PRS 39-004(b). Transect 8 is 115 degrees from N along the base of
the hill slope roughly parallel 1o the stream channel and terminated at approximately 530 .
Transect 8 is 230 degrees from N and terminated at approximately 530 ft on the mesa top to the
southwest. A radiation survey similar to that conducted on the firing pad was conducted along the
accessible portions of the transects. Generally, termination of the transacts corresponded to the
disappearance of elevated radioactivity.

An XRF survey was also conducted at the firing pad, stream channel, and transacts, Signais for
key analyles were evaluated as an aid in selecting biased sampling points. The analytes include:
uranium, thorium, lead, cadmium, chromium, copper, arsenic, fitanium, zine, barium, silver, and
strontium. A set of 25 random grid peints encompassing the firing pad at PRS 39-004{e) were
selected in locations of elevated radioactivity, where possible, using a random number generator.
Twenty of these locations were sampled from the accessible part of the pad area for XRF analysis.
Eight samples were coliacted from Transect 7, 16 samples were caliected from Transect 8, and 10
samples were collected from Transect 9. For the XRF measurements, a small amount of the
surface material {0-1 In} was collected, thoroughly mixed. dried under a heat lamp, and placed in
the XRF sample cell tor assay.
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Rasults of the XRF and radiation measurements are summarizsd in two memos to TA-3% Files from
Essington (EEST15-86-204, July 2, 1996, EES15-96-XXX {in preparation}, June XX, 1987).
5.3.4.2 Sampling

Surface soil samples {0-6 in} were collected from four locations in the vicinity of the PRS 39-004(e)
firing pad (Figure 5.3.4-1}. Sarmpling locaticns basad on elevated XRF readings are 39-1261
(chromium, copper. and zinc) and 38-1262 {chromium and coppatr); sampling locations based an
elevated radiation readings ara 39-1259 and 39-1260.

Sampling along the three transects included coliection of surface (0-6 In) and subsurtace (6-10 in)
soil samples, where sufficient material was available (Figure 5.3.4-1). In several cases, the soil
layer was toa thin 0 allow collection of the deeper sample and, in other ¢ases, the temrain was too
steep to allow safe access for sampling. Four sampling locations were sampled on Transect 7 (39-
1312 through 39-1315); three near the base of the cliffs and one on the mesa tap. Sample
location 39-1307, associated with Transect 5 of PRS 39-004(b}, is also located near Transect 7.
Six sampling locations were sampled on Transect 8 (33-1316 through 39-1319, 39-1382 and 39-
1383}. Four sampling locations were sampled on Transect 9 (39-1320 through 39-1323),

To determing it the soil radioactivity detected at the firing pad, in the stream channel, or along the
transects was due to contaminated shrapnei or pieces of deplsted uranium, or to general soil
contamination, the field team traversed the area searching for elevated radioactivity (beta/gamma).
Upon finding an alevataed radiation signal within § to 10 ft on either side of the defined
measurement point, the value was recorded (First Reading) and a search was made tc determine it
that radicactivity was due to general soil contamination or to a definitive piece of conmtaminated
matenial. If a definitive piece of material was present, it was removed and the point was resurveyed
to obtain a radiation reading of the soil {Second Reading). In several cases, removal of the
contaminated pieces resulted in considerably reduced radioactivity from the undariying soil and in
some cases a reduction to background was observed. The Second Reading is expected to be
more representative of radioactivity in the seil. The two readings are compared to radioactivity
measured on the collected mixed soil sample that was obtained for shipping pumpases (Table
5.3.4-1).

TABLE 5.3.4-1
DISCRIMINATION BETWEEN RADIQOACTIVE SHRAPNEL AND
RADIOACTIVE SOIL AT PRS 39-004{e)

1

Location | Locatlon First Second | Sample Comment
Type Reading | Reading
{¢/m) {c/m} (c/m}
39-1259. 1 Pad-Rad 275
38-1260 - | Pad-Rad 225
38-1261 Pad-XRF 150
3D-1262 Pad-XRF 150
39-1272 SC-0 250 300
39-1272 SC-6 . 275
39-1273 SC-0 3500 1200
39-1273 SC-6 ' aot
39-1274 SC-0 250 1200
38-1274 SGC-6 375
38-1275 SC-0 300 300
38-1275 SC-6 275
39-1276 SC-0 250 350
38-1276 5C-6 ago
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TABLE 5.3.41
DISCRIMINATION BETWEEN RADIOACTIVE SHRAPNEL AND
RADIDACTIVE SOIL AT PRS 39-004(¢}

Locationh | Location First Second | Sample Camment
Type Reading | Reading
fc/m) | (c/m) {c/m)

39-1312 T7-350-0 400
39-1312 T7-350-6 400
39-1313 T7-350-0 38000
39-1313 T7-350-6 400
39-1314 T7-350-0 375
39-1314 T7-350-6 400
38-1315 T7-350-0 85000 500 300
39-1315 T7-350-6 NS
39-1316 T8-119-0 8000
38-1316 T8-119-6 350
30-1317 T8-118-0 1200
39-1317 TB-119-§ 1200
36-1318 T8-119-0 350
36-1318 TB-119-6 325
39-13189 T8-118-0 300
39-1319 T8-118-6 275
239-1382 T8-119-0 2500
38-1383 T8-118-0 300
39-1320 T9-23D-0 360000 15000 600
39-1320 T9-230-6 350
39-1321 T9-230-0 200 300
39-1321 19-230-8 S50
39-1322 T8-230-0 25600 4300
39-1322 . | T9-230-6 ] 600
39-1323 T9-230-0 300 400
38-1323 T9-230-6 apo

Pad-Had Bample based on elevated Radioactivity

Pad-XRF Sampls based on slevated metal by XRF

Pad-0 Laysl area between gun and cliff, 0-6 in sample

XRF Energy Dispersive X-Ray Fluorescence

D DOM-0 = Debris Mound, 0-6 in

TP TP-0 = Talus Pile at base of clfff, 0-6 in

SC SC-0 = Straam Channel, 0-8 in

NS No Sample collectad

+ Very small pieces of deplstsd uranium prasent

T T1-120 = Transact #1, 12 deg ¥, 66 in

{c/m} Beta/gamma raadings with 44-9 pancake detector

First Reariing Elevated radivactivity, undisturbed

Ssoond Reading

Sample

Radicactivity after removal of ofiending material

Aadioactivity of collectad mixed soit sampie

Ali soil samples from the firing pad were analyzed for SVOCs, metals, cyanide, HE, isotopic
thorium, and totat uranium. Only those samples from the elevated radiation points were analyzed
by gamma spectromatry. All transect samples were analyzed for SVOCs, mstals, cyanide, HE,
isotopic thorium, tofal uranium, and by gamma spectrometry. The samples collected and the
analyses requasted for PRS 39-004(e) are summarized in Table 5.3.4-2, while sample locations
ars presented in Figure 5.3.4-1.
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5.3.4.3 Fleild Screening

Surtace material at sach sampling peint was screanad for HE using the "Maoditied Griess Reagent
Spot Test for Explosives™ field kit, and selacted sampling points were screened for PCBs using
the "D-Tech" field kit. No PCBs or HE were detected by the screening efforts.

5.3.4.3 Deviations from the 8Fl Work Plan Sampling Strategies

Metals surveys (Saction 5.3.4.1.3.1, RFI Work Pian): The work plan implies that XRF surveys wil
be sonducted along the transects. The XRF measurements were made along the transects but
were discontinued due to lack of eievated metals signais and because such information would not
be used ta bias sampling locations. The field team decided that elevated radiation would provide
sufficient evidence as to the presence of comtaminants for the purpose of locating sampling

points.

Adjacent Hillslopes and Adjacent Mesa Tops (Section 5.3.4.1.3.1, RFI Work Plan): The work plan
indicates sampling every 150 ft along the transect on the hill slopes and on tha mesa tops with
coliection of additional samples at two of the highest radiation areas along the transedt. In general,
this was done only at the sampling locations that were at the highest radiation arsas close io the
150-ft markers. On many of the transacts, hill slope sampling was not completed because of
steepness and inaccessibility or because of rock outcrops. In general, transect samples were
collected from sediment accumulations on the hill slopes. The transects were o be terminated
when radiation readings were no longar positive for a distance of S0 #. This was accompiished but
such readings ware not documanted.

Section 5.3 .4, Phase [ Investigations, RFl Work Plan, specifies analyzing samples for total
pstroleurm hydrocarbons. This analysis was not conducted on soils at PRS 38-004(e} bacause
site personngl indicated litle or no use of petroleum-based oils at this firing site and because the
{otal pstroieum hydrocarbon procedure would not quantify the compounds of concern. The
altarnative was to rely on SVOC analysis of surface samples to icentify and gquantify significant
hazardous compounds attributable to the petroleum-based oil. This is supported by the
information contained in "Policy for the Evaluation and Cleanup of Total Petraleum Hydrocarbons
(TPHs) in Sofl" (EM/ER:96-PCT-008, March 29. 1896).

Seiection of biased sampiing points at the highest radiation area may not always have been
accompiished. One reason was that some high radiation points were due to the presence of
contaminated shrapnel. When the shrapnel was removed the soil radiation readings often drop
considerably and even 0 & local background level. Ancther reason was that some high radiation
points occur in areas of iittle availabie soil for sampling, as on the edge of asphalt paving or in rock
outcrops. In those cases, alternative kcations were chosen that represented areas of slevated

radioactivity.
5.3.5 Evatuation of Inorganic Chemicais
Firing Pad

Five surface soil samples were collected from the area around the firing pad at PRS 39-004{e) and
analyzed for inorganics. Antimony, chromium, copper, lead, nickel, uranium, and zinc were
detected at concentrations greater than their respective background UTLs in the surface soil
samples and siiver, which has no background UTL, was detected in four surface soil sampies
{Table 5.3.5-1). Antimony, uranium, and zinc were each detected above their UTLs in one
sample, nicke! was datected above its UTL in two samples, and chromium, copper, and iead were
detectad above their UTLs in three to five samplas, Statistical comparisens of the site data sets {o
the background distributions indicated that the site data for nickel, uranium, and zinc were not
statistically greater than background. However, because of the limited sample size and ths
presance of high concentrations of uranium and zinc in the data sets, these inorganics were not
eliminated. while nickel was aliminated from further evaluation. Similar comparisons for antimony
and silver could not be conducted because of the high number of nondetects in the antimony
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backgrourw data set and the lack of background data for silver. The p-vaiues for the statistical
tests for the inorganics detected above background UTLs, except for antimony and silver, are
presented in Table 5.3.5-2. As a result of the background comparisons, seven inorganics
{antimony, chromium, copper, laad, silver, uranium, and zinc) were ¢aried forwand to the SAL
compariscn stage. All other inorganics that were undetected or detectad balow their background
UTLs were eliminated from further svalvation.

TABLE 5.3.5-2
P-VALUES® FROM STATISTICAL TESTS FOR COMPARISONS OF FIRING PAD

DATA TO BACKGROUND FOR PRS 39-004(e)

Analytes Gehan_ Test QGuantlle Test Slippage Test
Chromium 0.02 0.06 0.0
Copper 0.001 0.003 0.0
Lead 0.03 0.05 0.0
Nicke! 0.1 0.06 1.0
Uranium 0.3 0.3 0.0
Zine 0.07 0.05 0.0

2 Sea Saction 3.2.1 of this repert for an explanation of the p-valuas.

The lacation of samples with analyte values exceeding background UTLs are presented in Figure
5.3.5-1.

Transects

Twenty-seven soil samples {fifteen surface (0-6 in.) and twelve subsurface (10 in.)] were collected
along the transects from the firing pad at PRS 39-004(e) and analyzed for inorganics. Antimony,
copper, mercury, uranium, and 2inc were detectad at concantrations greater than their respective
background UTLs in surface and subsurtace soil samples and silver, which has no background
UTL, was detected in two surface soil samples (Table 5.3.5-1). Zinc was detected in one soil
sample, antimony was detected in two soil samplas, copper was detacted in five soil samplas,
mercury was detected in seven soil samples, and uranium was detected in all tweriy-two sail
sampies above thelr background UTLs. Statistical comparisons of the site data to background

. distributions for thess inorganics indicated that the sample values for zinc were not statistically
greater than background and this inerganic was eliminated from further evaluation. Similar
compatisons tor antimony, mercury, and siver could not be conducted because of the high
number of nondetects in the antimony and mercury background data sats and the lack of
background data for silver. The p-values for the statistical tests used in the comparisons are
presanted in Table 5.3.5-3. As a result, five inorganics (antimony, copper, mercusy, silver, and
uranium) were carried forward to the SAL comparison stage. All other inorganics that were
undetected or detected below their background UTLs were eliminated from further evaiuation.

TABLE 5-3-5'3
P-VALUES® FROM STATISTICAL TESTS FOR COMPARISONS OF TRANSECT
DATA TO BACKGROUND FOR PRS 39-D04{e}

. Analytes (3ehan Test Quantiia Test Siippage Test
Copper 0.0 0.01 0.0
Uranium 0.0 0.0 0.0

Zinc 0.4 (.04 0.0

% Ses Section 3.2.1 of this report for an sxplanstion of the p-valuas.

The location of samples with analyte values exceeding background UTLs are presented in Figure

5.3.5-2.
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5.3.6 Evaluation of Radionuclides
Firing Pad

Five surface soil samples were collected from the area around the firing pad at PRS 39-004(e) and
analyzed for uranium and isctopic thorium, and by gamma spectroscopy. Uranium was the oniy
radionuclide detected at a concentration greater than its background UTL in the surtace sail
samples (Table 5.3.6-1}. Uranium was detected in only one of five surtace soil samples above its
UTL and was carried forward fo the SAL comparison stage. Al other radionuclides were either
undetected or detected at levels normally found in the environment and were eliminated from
further evaluation.

The location of samples with radionuclides exceeding background UTLs are presented in Figure
5.3.6-1.

Iransects

Twenty-seven soil samples [fifteen surface (0-6 in.) and twelve subsurface (10 in.}] were collected
along the transects from the firing pad at PRS 33-004(¢) and analyzed for uranium and isafopic
thorium, and by gamma spectroscopy. Thorium-228, tharium-230, thorium-232, and uraniurn
were detected at concentrations greater than their respective background UTLs in the surface
and subsurface soil samples (Table 5.3.6-1}. The background UTL for thorium-228 is the same as
for thorium-232 because these radionuclides are in secular equilibrium in the environment.
Sirnilarly, the background UTL for thorium-230 is the same as the UTL for uranium-234. The
background UTLs for the thorium isotopes were calculated by converting the total thorium results
to its isotopic components. As a rasult, statistical comparisons of the site data 1o the background
data are not appropriate because of the difterence in analytical methods used to derive the two
data sets. The background compatison indicatas that the site data for thorium-228, thorium-239,
and thorium-232 were greater than the background UTLs for several samples (Table 5.3.6-1).
Therefore, thorium-228, thorium-230, thorium-232, and uranium were carried forward to the SAL
comparison stage. All other radionuclides were either undetected or detected at levels normaliy
found in the envirenment and were sliminated from further evaluation.

The location of samples with radionuclides exceeding background UTLs are presented in Figure
5.3.5-2.

5.8.7 Evaluation of Organic Chemicals
Eiting Pad

Five surtace soil samples were collected from the area around the firing pad at PRS 39-004{(e) and
analyzed for SYOCs and HE. Bis{2-ethylhexyl}phthalate and di-n-butyl phthalate were detected
in four surface soi samples (Table 5.3.7-1), Although these analytes are common laboratory
contaminants, they were carried forward to the screening assessment because they were not
detected in any of the bianks and may have bsen generated as a result of the explosives testing
at this sfte. The undetected organics were eliminated from further evaiuation.

The location of samples with detected organics are presented in Figure 5.3.5-1.
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TABLE 5.3.6-1
RADIONUCLIDES WITH CONCENTRATIONS AT OR ABOVE BACKGROUND
SCREENING VALUES FOR PRS 38-004(e)

Sample ID | Location | Depth | Thorlum- | Thorlum- | Thorium- | Uramium
ID {in.) 228 230 232 {mgyg/kg)
{pCi/g) {pClig) {pCl/g)
SAL N/A® N/A® 1.7 0.18 0.77 130
soif UTL® N/A® N/A® 2.47° 1.94° 2.47" 5.45
SRR % syger hirngs
0239-85-0003 | 39-1259 0-8 1.8(J 1.7 1.8(J 120
% T FER SRS
02358-85-0023 | 38-1312 0-6 2.0( 1.7 1.7(J) 77
0239-85-0024 10 2.0{J 1.8(J 6.4
0239-85-0025 | 39-1313 0-6 24460
0239-85-0028& 10 2.4{J
0239-95-0027 | 38-1314 0-6 7.6
0239-95-0028 10 7.7
0239-95-0029 ( 38-1315 g-6 23J) 1.8 2.0(0) 5.5(J+
0239-95-0031 | 39-131¢€ 0-6 1.9(J) 1.7 1.9}
0239-85-0032 10 2.0 1.7 2.2{J)
0238-85-0033 | 38-1317 0-6 1.9(J} 1.4 1.8{J)
(1239-95-0034 10 1.8{J) 1:4 1.7(J} 53
0238-85-0035 | 39-1318 0-8 1.7(J) 1.4 1.6(J) 12.1
0239-85-0202 | 39-1382 0-6 1.8(J)) 1.3 1.64J) 8
0238-95-0203 | 39-1383 0-6 1.6{J) 1.3 1.7(J}
0238-85-0039 | 39-1320 D-6 1.8(J)y 1.4 1.8{J}
0239-95-0040 0-6 1.9()) 1.5 1.8(J} 10.4
0235-85-0041 10 2.0{J) 1.6 2.0(J} 10.1
0239-95-0042 } 38-1321 0-8 1.900 1.6 1.7(J} 7.3
0238-95-0044 | 38-1322 10 1.9(J) 1.3 1.7{J} 10.4
0239-95-0045 | 0-6 1.5(J) 1.3 1.6(J) 3
0239-95-0048 | 36-1323 0-6 2.0{J) 1.8 1.9(J) 5.5{J+}
0239-95-0047 10 2.2(J) 1.6 2.00)) 50 .4(J+)

Notes:

CQualifiers used in table are defined in Section 3.1.2.

Values in csils with bold bordare are graater than background: values in shaded cells are >SAL or
for tha tharium isotopes > hackground and SAL.
2 Upper tolsrance limit af LANL-wide soil hackground data from A, B, and C harizons.
“N/A = not applicable.
° Radionuctides are in secular aquilibrium with thorium-232 and uranium-234, respectively; the background

screening values are therefora the same.
d Background screening values are converted from asiemental concentrations reported in the LANL

bazkground report.
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Tansects

Twenty-seven $oil samples [fifteen surface (0-6 in.) and twelve subsurtace {10 in.)} were collected
along the transects from the firing pad at PRS 39-004{e) and analyzed for SVOCs and HE.
Berzoic acid was detecied in ona subsurface soil sampls and di-n-butyl phthalate was dstectsd in
one surface soil sample (Table 5.3.7-1). Atthough di-n-butyl phthalate is @ commen laboratory
contaminant, it was carried farward to the screening assessment because it was not detected in
any of the blanks ang may have been generated as a result of the explosives testing at this site.
The undetectad organics wers eliminated from further evaluation.

The location of samples with detacted organics are presented in Figure 5.3.5-2.

TABLE 5.3.7-1
DETECTED ORGANIC CHEMICALS FOR PRS 38-O04(e)

Sampie ID | Location | Depth Bis(2- Beonzatc | Di-n-butyl
1D (In) ethylhexyl)phthalate Acld phthalate
(mg/kg) (mg/kg) | (mgikg)
SAL N/A® N/A® az 130000 6500
N/A®

39-1260 | 0

0239. 95 0004 |

0239-95-0005 | 39-1261
0235-95-0006 | 39-1262 0.6
0239-95-0007 0.8

B A e S Y L AT
W'x‘v_"v“A RPN o A P SO FEECECAEONIINI0rIOIOONARALIR S LA SIisInt it Hop S PRAd s (i OO TR S5
Lo DR R S ) ~{~ :.\ oy v'ﬂvww oowW IN TN SR e 0N SN LE AU 112 1F A VAR MR
LN U AN b THE T MEEMEP IR SEAPANL AP

SNTLT VTN S s OO /)-A"O )

0230-95-0023 | 39-1312 | 0.6 | o4 | 1.9u; 0.06(J)
0039-95-0044 | 39-1322 | 10 0.4(U). 0.2(J) 0.4(U)

Noles: Quafifiers used in table are defined in Section 2.1.2.
Values in cells with boldad horders are detected consentrations.

® N/A = not applicabie

5.3.8 Risk-BHased Screaning Assessment
Fiting Pag

Copper was detected in one surface soil sampte at a cancentration that exceeded its SAL (Table
5.3.5-1) and was retained as a COPC. The ather inorganics that were detected above their
background UTLs, but below their SALs, were submitted to an MCE (Table 5.3.8-1). .

Because isotopic uranium analysis was not conducted on samples collected from the firing sites, it
was not possible to determine whether the uranium detected was depleted or natural uranium. it
was assumed, based upon historical knowledge, that the uranium present in the samples was
depleted uranium {DU) and the sample valugs were therefore compared to the SAL for depleted
uranium {130 mg/kg) for the scresning assesment. The results of this comparisan found uranium
to be present at concentrations less than the DU SAL in all five surtace soil samples (Table 5.3.6-
1). Because uranium was the only radionuclide detectad above background, an MCE for
radionuclides was not conducted. Therefore, uranium was not retained as a radionuclide COPC.

Bis{2-ethylhexyljphthalate and di-n-butyl phthalate were detected in four surface soil samples
below their respective SALs of 32 mg/kg and1300 mg/kg (Table 5.3.7-1}. Di-n-butyt phthalate
was submitted to the MCE for noncarcincgens {Table 5.3.8-1). Bis(2-ethythexyl)phthalate was
not submitted to an MCE because it was the only carcinggen detected and was aliminated from
further evaluation. No other organics ware detected in the area around the firing pad.

64



Multiple Chemlical Evaluation

The MCE included seven analytes in the noncarcinogenic effects category (Table 5.3.8-1). The
sum of the maximum normalized cancentrations is 2.1, which is above the target value of 1.0.
Because the sampies are more than 50 fi apart. an individual would be exposed to mare than one

TABLE 5.3.8-1
MULTIPLE CHEMICAL EVALUATION FOR SOll. SAMPLES FROM THE
FIRING PAD AT PRS 39-004(e)

Chemical | Locatlon | Sample ID Maximum Soil Normalized Values
D Sample SAL"
VYalues
Noncarcinogenic Effects {ma/kg)
All Samples [| #0239-95-0005
Antimony 39-1261 | 0238-95-0005 1.5(J-) 21 0.05
Chromium | _38-1260 | 06233-95-0004 86.8 210 .41
Di-n-butyl | 39-1261 | 0238-95-0005 1.0 1300 0.00
phthalate
Lead 39-1261 | 0238-95-0005 355 400 0.89
Silver 39-1262 | 0235-95-0007 4.2 380 0.01
Uranium 39-1259 | 0233-95-0003 120 230 0.52 0.01
Zinc 39-1261 | 0235-95-0005 4020 23000 0.18 )
Total’: 241 1.3

9 SAL = scraening action level.
? Total may not equal sum of normalized values due to rounding.

sample at a time. Tharefore, the maximum normalized sum was calculated for each sampie. As a
resull. sample # 0239-85-0005 had the maximum sum of 1.3, which is sightly above the target
value of 1.0 {Table 5.3.8-1). The analytes in this sample that contribute 0.1 or more fo the
normnalized sum are chremium, lead. and zine. These analytes were retained as COPCs, while the
other analytes. antimony, di-n-butyl phthalate, sitver, and uranium, were not retained as COPCs.

JTragsects

Uranium was detected in five surface and two subsurface soil sampias at concemntrations that
exceeded its systemic SAL of 230 mg/kg {Table 5.3.5-1) and was retained as a COPC. The other
inorganics that wers detected above their background UTLs, but below their SALs were
submitted to an MCE (Table 5.3.8-2).

Because isotopic uranium analysis was not conducted on samples colizcled along the transects
from the firing pads, it was not possible to determine whether the uranium detected was depleted
or natural uranium. It was assumed, based upon historical knowledge, that the uranium present in
the samples was depleted uranium {DU) and, therefore, the sample values wers comparad to the
SAL tor depleted uranium {130 mgrkg} for the screening assessment. The results of this
camparison found uranium to be present at concentrations greater than tha DU SAL in six surlace
and two subsurface soil samples (Table 5.3.6-1) and was retained as a8 COPC.

in addition.thorium-228, thorium-230, and thorium-232 were detected ahove thair background

UTLs. Because the background UTLs were greater than the SALs for these radlonuclldes the
thorium isotopes were retained as COPCs (Table 5.3.8-2).
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TABLE 65.3.8-2
PRS 39-004{¢} RADIONUCLIDES WITH CONCENTRATIONS IN SOIL ALONG THE
TRANSECTS THAT EXCEED SALs

Sample ID Location | Depth | Thorlum- | Thorlum- | Thorium- | Uranium
10 {in.) 228 230 232
{pClig} {(pCilig) (pCi/g) {mg/kg

SAL N/ AR N/AZ 1.7 .18 Q.77
0239-96-0025 | 38-1313 0-6 2.4(0) 2.6 C2.5(D
0235-96-0026 10 2.4 2.4 2514
0239-96-0027 | 39-1314 0-6 250} 2.8 2500
0239-96-0028 10 2 3id) 2.5 '
0235-96-0031 | 29-1316 0-6 1900} 17
(1239-96-0032 10 1.008) 1.7
(238-96-0033 | 39-1317 0-6 2 0(hy 1.4
0239-66-0203 | 39-1383 | 0-B K
0239-86-0038 | 39-1320 0-6 [N =T ) TDURSEE W
0238-96-0045 | 39-1322 0-6 1.5()) 1.3

Notes: Qualifiars Used in table are defined in Section 3.1.2.
Values in cefis with bolded borders are greatsr than background; vafues in shaded cells are >SAL.

“N/A = not applicatle

No organics were detected at concentrations that exceeded their SALs in any of the samples
collected along ths transects from the firing pad. Benzoic acid was detected in one subsurface
sail sample and di-n-butyl phthalate was detectad in one surface soil sample below their
respective SALs of 100,000 mg/ky and 1300 mgrkg (Table 5.3.7-1}. Both organics were
submitted to the MCE for nancarcinogens {Table 5.3.8-3).

Muitiple Chemical Evaluation

The MCE included six analytes in the noncarcinogenic eftects category (Table £.3.8-3). The sum
of the maximum normalized concantrations is 0.5, which is below the farget value of 1.0. As a4
result, these analytes were not retained as COPCs.

TABLE 5.3.8-3
MULTIPLE CHEMICAL EVALUATION FOR SOIL SAMPLES ALONG THE
TRANSECTS AT PRS 39-004(e)

Chemical | Location|{ Sample ID - Maximum Soll SAL' | Normalized
1D Sample Vaiues Values
Nencarcinogenic Effects (mgrkg
Antimony 38-1312 ! 0239-95-0023 12.8 31 0.41
Benzoic 39-1322 | 0239-85-0044 0.18(J) 100000 0.0
Acid
Copper 38-1316 | 0239-35-0031 198(J+) 2800 0.07
Di-n-butyl | 38-1312 { 0239-95-0023 0.06{.)) 1300 0.0
phthalate )
Mercury 39-1317 { 0239-85-0033 0.32 23 0.01
Silver 38-1316 | 0239-85-0031 4.8 380 0.01
Total™: 0.5

% SAY = screening action levsl,
£ Totai may not squai sum of normalized values due to rounding.
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5.3.%2 Human Health Risk Assessment

A human heaith risk assessment was conducted on PRS 39-004(g) because savaral COPCs that
require further evaluation were reiained as a result of the screening assessment.
Noncarcinogenic hazard were evaluated tusing Laboratory site-specific exposurs parameters and
the guidance set forth in the Risk Assessment Guidance tor Superfund (RAGS), Part A (EPA
1988). The hazard calculations were based on the current land use, i.e., continued Laboratory
operations. The radionuclide dose was calcuiated using RESRAD 5.81, which also incorporater
Laboratory site-specific parameters and was based on ths current land use. Risk calculations were
performed to determines if the hazard index was greater than 1.0 or the radionuclide dose was
greater than the recommended dose limit of 30 mrem/yr.

5.2.9.1 Review of COPCs and Extent of Contamlination

Chremium, copper, lead, and zinc were retained as COPCs for the area around the firing pad at
PRS 39-004(s) and thorium-228. tharium-230, thorium-232, and uranium were retained as
COPCs for the transects fram the firing pad.

The extent of contamination was defined for the firing site at PRS 39-004(e). The area close to
the firing pad and approximately hundred feet west and southeast from the firing pad as well as
approximatsly 600 tt from the firing pad in several directions were sampled for this investigation to
determine whether contamination was present and the extent of any contamination. As a resuit of
the sxtensive sampling, eight COPCs around the firing pad and four COPCs along the transects
were retained. The highest datected values for chromium, copper, lsad, and zing were from
samples collected approximately 20 ft and 100 ft southeast of the firing pad (Figure 5.3.4-2). The
high concentrations of uranium were detected in samples collected approximately 200 ft north,
appraximately 200 to 250 it and 450 ft southeast, and approximatsly 350 to 400 ft southwest of
the firing pad (Figure 5.3.4-3). The thorium radioisotopes were not detected above background
around the firing pad, but were detected zlong all three transects from 300 to 450 # from the firing
pad (Figure 5.3.4-3}.

5.3.9.2 Exposure Assessment

The contaminant source is the firing pad, the contaminsted medium is the surface sail, and the
exposure rautes include incidental ingestion, inhalation, and dermal contact under a non-intrusive
industrial scenaric. The exposure area (approximately 63,000 m?) includes the firing pad, the
transects, and adjacent stream channel segment (stream channel is presentad in Section 5.6).

The exposure point concantrations were the RMEs and were derived based on the 95% upper
confidence [imit {UCL) of the arithmetic mean (Table §.3.9-1). The data set used to calculate the
95% UCLs consisted of all samples coliscted from within the exposure area and included firing
pad area, transects, and stream channel samples, The distributions of the COPC concentrations
at the site are not consistent with either normal or iognormal distributions, the mathsmatical
distributions commonly agsociated with environmentaf soil contamination. The Kolmogorov-
Smimov Tesl, a nonparamettic goodness of fit test was used to compare the distributions of the
COPC concentrations at the site and found that the cancentrations are not consistent with either
cf the distributions.

Because the COPC concentrations are net consistent with commonly used distributions, a
statistic {i.e., 95% UCLs) based an these distributions would not be vaiid. Therefore, the 95%
UCLs are calcuiated using a rasampiing technique known as bootstrapping {Efron and Tibshirani
1288}. Bootstrapping is a nonparamaetric, computer-based technique that makes use of a Monte
Carlo aigorithm applied to the observed data set. Resampling from the original data set is used to
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generate an approximats distribution for the sample mean, from which an approximate 85% UCL
may be computed. In the cases of the COPC concentrations at this site, this statistic is maore
useful than a parametric or semi-parametric ane because distributional assumptions about the
data are not necessary.

TABLE §5.3.9-1
EXPOSURE PQINT CONCENTHATIONS USED TO CALCULATE THE
ESTIMATED INTAKES FOR EACH COPC :

Anaiyte Industrial_Long-Term Worker
{mg/kd) {pCl/a)

Chromium 121 N/AY
Copper 728 N/A
lead 35.6 NiA
Thorum-228 N/A 1.7
Thorium-230 N/A 1.5
Thorium-232 N/A 1.7

Uranium 553 221.2
Zinc 327 N/A

£ N/A = not epplicable

The pathway-specific and radiological-specific doses from exposure to radionuclides are
estimated by RESRAD version 5.61. The exposure pathways include extermal gamma irradiation,
soil ingestion, inhalation of dust, and inhalation of radon gas. The RESRBAD code estimates the
dose contributions of the exposure media by mathematical modeling of the soil data. RESRAD
calculates the annual dose estimates for individual radionuclides using site-spacific exposure
point concentrations and axposure assumptions (Appendix E}. The dose contribution of
daughter products is included in the dose estimates for the primary radionuclides. The annual
dose estimates derived from RESRAD, expressed in mrem/yr, are then compared to the radiation
dose limits for the appropriate exposure scenario. The dose limit, as proposed in EPA’s Radiation
Site Cleanup Regulation, 40 CFR 196 (EPA 1993, 06-0119), is 30 mram/yr for the current
industrial scenario. In addition, Department of Energy Ordar 5400.5 stipulates a target dose limit
of 100 mremfyr for industrial scenarios.

Because the firing pad area is not utiized every day for 8 hours/day, the exposure time and
axposure frequency are estimated based on conversations with current site personnel. The
exposure time s estimated to be no more than 2 hrs/day and the exposure frequency is estimated
to be 22 days/year. The intake equations and the exposure parameters used to calcutate the
ADDs for the COPCs are presented in Tables C-1, C-2, and C-3 of Appendix C. Ths calculated
ADDs for noncarcinogenic effects for each exposure pathway are presented in Tables 5.3.8-2,
5.3.9-3, and 5.3.8-4. The RESRAD summary output files for the radienuclides of concern are
provided in Appendix E.

Plaase refer to Section 5.1.9.2 of PRS 39-004(a,d) for a2 comprehensive presentation of the
exposure assessment.

5.3.9.3 Toxiclly Assesament
The foxicity assessment for the firing site at PRS 39-004(e) is the same as presented in Section

5.1.9.3 for the firing sites at PRSs 39-004(a,d). The toxicological profiles and toxicity criteria
(Table C-4) for the COPCs are presented in Appendix C.
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5.3.9.4 Risk and Dose Characterization

Nonradiclonical Rist

The potential human health risks associated with the selected human exposure pathways are
assessed by combining the caiculated doses with the toxicity criteria. USEPA has developed
puidelines tor assessing the potential risks to individuais from exposure to carcinegenic and
noncarcinogenic chamicals, and uses separate methodologies for estimating the risks from these
two classes of compounds. The risk and dose characterization discussion for the firing site at PRS
38-004(e) is the same as presented in Section 5.1.9.4 for the firing sites at PRSs 39-004(a.d).

For cumrent land use conditions, potential risks associated with incidental ingestion and dermal
contact by on-site workers were quantified for the entire firing site area. The potential risk
assoclated with the inhalation exposurs pathway was not quantified because the noncarcinogens
do not have inhalation RfDs. No carcinogenic COPCs, for which an upper-bound sxcess lifetime
cancer risk was calculated, were retained at this site. Chramium, copper, lead,uranium, and zine
were the COPCs for which hazard indices wera calcutated. Inthe case of lead, EPA has not
derived referance doses for evaluating lead toxicity, EPA Ragion VI has indicated that an
industrial preliminary remediation goal (PRG) of 1000 my/kg would result in the protection of a
pregant female worker. The exposura point concertration for isad {35.6 mg/kg) is below the
industrial PRG and therefore is not considersd to present a hazard to the on-site workers. The
mode| used by EPA Region V! indicates that the fetal blood lead leve! due to this soil iead
concentration would be 2.4 pg/dL.. which is well below the 10 pg/dL blsod fead level of concern.
The equations and assumptions used to arrive at this level are presented in Appendix C. Inorder
to provide an estimate of the total cumulative risk at the firlng site, lead has been icorporated into
the calcuiations by dividing the axposure point concentration by the PAG. The quantitative risk
estimates associated with the COPCs are presented in Tables 5.3.9-2 and 5.3.9-3. The total
hazard indices for the various exposure pathways associated with the current land-use are
presentad in Table 5.3.9-4.

Individuals may be exposed to a corbination of pathways at any given time and, therefore, the
combined pathway risks for plausible multiple pathway exposures were catculated and presented
in Table 5.3.9-4. The hazard index for the current land use scenario was 0.1, which is below the
target value of 1.0, and indicates that hazard from the nencarcinogenic COPCs at this site is
unlikely. '

TABLE 5.3.9-2
EXPOSURES AND RISKS ASSOCIATED WITH INCIDENTAL INGESTION
OF SOIL BY LONG-TERM WORKERS FOR THE WHOLE FIRING SITE
AREA UNDER CURRENT LAND USE CONDITIONS

Non- Exposure Avarage Daily RFD Target Organ ADD:AfD
carcinogen Paint Dase or Critical Ratic
Cancentration {imgrkg-day) Effect

{mg/kg) {mg/kg-day)

Inorganics AME RME . AME
Chromium 12.1 1E-06 1E+0D Liver 1E-06
Copper 728 6.3E-05 4E-02 Gastrointastinal 2E-03

Lead 35.6 N/AR 1E+03" Central Nervous 4E-02°
' System
Uranium 553 4.BE-05 3E-063 Kidney 2E-02
Zinc 327 2.8E-05 IE-01 9E-05
Hazard 0.06
. tndex

“ N/A » not applicabie
¥ EPA has nat derived RfDs for lead. Tha vaive presented is the industrial PRG for laad obtained from EPA
Region VI, which uses a pregnant female worker as the exposed individual,
¢ The ratio far lead is derived by dividing the exposurs point concentration by the industrial PRG.
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TABLE 5.3.9-3
EXPOSURES AND RISKS ASSOCIATED WITH DERMAL CONTACT OF
SOIL BY LONG-TERM WORKERS FOR THE WHOLE FIRING SITE AREA
UNDER CURRENT LAND USE CONDITIONS

Non- Expasure Average Dally | Adjusted RFD | Targat Organ ADD:RID
carcinagen Point Dose or Critical Ratio
Concentration | [mgrkg-day) Effect

(mg/kg] {mg/kg-day)

Inorgahics RME RME RME
Chromium 12.1 3.3E-07 4E-03 Liver 8£-05
Copper 728 2E-05 4E£-02 Gastrointestinal S5E-04

Lead 35.6 N/A® 1E+03° Central Nervous 4E-02°
System
Urantium &53 1.5E-06 3E-02 Kidney S5E-03
Zinc 327 9E-06 2E-01 4E-05
Hazard 0.05
Index

? NfA = not applicable

b EPA has not derived AifDs for fead. The valus presented is the industrial PRG for lead obtained from EPA
Repion Vi, which uses a pregnant female worker as the exposed individual.

“The ralio for lead is derived by dividing the exposure paint concentration by the industrial PRG.

TABLE 5.3.9-4
SUMMARY OF ESTIMATED RISKS ASSOCIATED WITH EXPOSURES
AT PRS 339-DD4(e)

Receptor/Pathway T Noncancer Hazard [ndex
CURRENT LAND-USE CONDITIONS
BME
LONG-TERM WORKER (Whole Area)
Incidental Ingestion of Soil 0.06
Dermal Contact with Soil 0.05
Inhalation of Fugitiva Dust N/A?
Cumuilative Risk D.1

2 N/A = not applicable because thers are no inhalation RfDs for the COPCs.
Radiglogical D

The potential dose of the radionuclides associated with the seiected human exposure pathways
are assessed for each exposure scenario using RESRAD 5.61. Dose contribution by daughter
products are included in thie dose estimates for depleted uranium. The long-term worksr scensario
exposure pathways include external gamma irradiafion, sail ingestion, inhalation of dust, and
inhalation of raden gas. The RESRAD input parameters for each exposure scenario are provided
in Appendix E and the exposure point concentraticns are presented in Table 5.3.9-1. The
RESRAD auiput in Appendix E is for exposure to 1.0 pCi/g of each radionuciide COPC and is not
based on the exposurs point concantrations.

The annual total dose contributions for individual radionuclides and pathways for the current land-
use scenario are presented in Table 5.3.9-5. The estimated annual dose of 6.2 mrem/yr for the
{ong-term worker is below the recommended dose limit of 30 mremdyr. The estimated dose limit is
driven by the external irradiation and inhalation pathways, which accounts for 96 3% of the total
estimated dose.

70




TABLE 5.3.9-5
ANNUAL DOSE CONTRIBUTION FOR INDIWIDUAL RADIONUCLIDES FOR THE
CURRENT LAND-USE SCENARIO

Exposure | Thorium- | Thorlum- Uranlum | Total by Percent
Pathway 228/232 230 Pathway | Contribution by
(mrem/yr} | {mrem/yr) | (mrem/yr) | (mremiyr) Pathway
External 1.6 0.07 1.8 3.5 56.2%
irradiation
Inhalation of 0.3 0.04 2.2 25 40.1%
dust
Inhalation of 0.03 0.0004 0.0 0.03 0.8%
radon gas
Ingestion of 0.02 0.04 0.14 0.2 3.2%
sail
Total 2.0 0.1 4.1 Long-term worker scenario total:
6.2 mremfyr
Percent 32.3% 1.6% 66.1%
Contribution
by
Radionuclide

Uncertainties in the Human Health Risk Assessment

All risk assessments invoive the use of assumptions, judgments, and incomplete data fo varying
degrees that contributes to the uncertainty of the final estimates of risk. Uncentainties result both
from the use of assumptions or models in lisu of actual data and fromthe amoar inherent in the
estimation ot risk-related parametars, and may cause the risk 1o be overestimated or
underestimated. Therefore, the results of the risk assessment should not be considered as an
absolute estimate of the risk to the individuals potentiaily sxposed to the chemicals.

Gonsideration of the uncenainties related to the various aspects of the risk assessment allows for
a bettar interpretation of the results and an understanding of the potential adverse effacis on
human heaith. in general, the primary sources of uncertainty are associated with site conditions
{a.9., land use assumptions}; toxicological data (8.g., toxicity criteria); and exposure assessment
{e.g., exposurs pathways and parameters). :

The uncentainties associated with the risk assessment for the firing site at PRS 39-004(e) are the
same as prasented in Seclion 5.1.9.4 for the firing sites at PRSs 38-004{a.d).

5.3.10 Praliminary Ecoiogical Assessment

In cooperation with the New Mexico Environment Department and EPA Region VI, the Laboratory
ER Project is developing an approach to ecological fisk assessment. Further ecological risk
assessment at this site wifl be deferred until the site can be assessed as pan of the ecological
expasure unit methodology currently being developed.

5.3.11 Conclusions and Recommendations
Because the firing site at PRSs 38-004(g) Is still active and no unacceptable risk to the site
personnel currently exists at the site, no further action based on humanhsalth concems is

recommended until it is decommissioned. However, surface water concerns do exist that will
require the implementation of BMPs at the flring site to address storm water runoff.
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5.4 PRS 39-004(c) - Flring Slte

PRS 39-004(c) {Firgure 5.4-1} is a firing site located in the southem-most western tributary of
Ancho Canvon {North Fork). The firing pad is located in the canyon bottom between an
ephemeral stream anad a steep hill slope to the north and a stesp hill slops to the south. PRS 38-
004(c) is associated with buildings 39-6 {an electronics and camera facility). 39-67 (a support
facility), and 39-138 (a radioactive materials storage vault). Copper, lead, thorium-i230, and
uranium were retained as COPCs in samples collected on the tiring pad. Tharium-228, thorium-
230, and thorium-232 were redained as COPCs along the transects from the firing yad. A risk
assessment found that there was not an unasceptable risk to human health basec on the
continued Laboratory use (i.e., Industrial} scenario. The PRS will be re-evaiuaied when the firing
site is decommissioned. -

5.4.1 History

The firing site has been in operation since 1953 and is cumrently active. Experiments at the site
include detonation of HE to support research in equation-of-state and shock wave phenomena
and developmeant of explosively produced pulses of electrical power and high maJnefic fields.
Typical experiments use 10 to 100 pounds of HE. Debris from the explosions is generally
deposited within approximately 200 t of the firing pad but some debris is deposited at greater
distances on the adjacent hill slopes and mesa tops. Materials used in significart quartities over
the years inciude beryllium, mercury, natural and daplsted uranium, lead, aluminum, copper,
brass, stainless steel, thallium, cadmium, chromium, thorium-282 (natural), dielectric oil, and
various types of HE {RDX, HMX, Baratol, PETN, TATB, TNT, Composition B, and cyclotol). Use of
some of the more toxic materials (e.g., lead, uranium, mercury, PCE-comtaining dielactric oif) was -
discontinued between 1978 and 1981 (parsohal communication, J. King, May 21,
1997). The expariments are conducted so that there is complete burn up of the HE. If a shot
fails, so that not all ot the HE is spent, an effort is made to pick up and destroy the unexploded HE.

Occasionally, construction and experiment debris left on the firtng pad is removed along with a
layer of the disturbed surface material and is replaced with a layer of fresh sand. This activity
effectively reduces the level of contaminants on the firing pad as protection for site workers,
Howsever, outside this cleaned area no serious #tfort has besn made to police or decontaminate.

This PRS is discussed in further detail in Section 5.3 of the RFI work plan for OU 1132 (LANL
1983, 1089).
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5.4.2 Description

Beyond that discussed in Chapter 2 no additional geciogy, hydrology, solls, or wildiife habitat
ifformation is available. However, a geomorphic evaluation of the canyon bottom and associated

nunoff araas is presented in Appandix E.
5.4.3 Previous lnvestigations

Sampling was conducted at PRE 32-004(¢) in April 1987 1o deteming the level of barium in firing
pad sands; results are reported In a meme to Hansen from Drypolcher (HSE-87-473, April 15,
1987). Five sampling locations on the pad were cored (depth not given) and the cored material
composited to give ona sample for analysis of total barium. Reported results indicated that the
total barium concentration in the sand was 6 mg/L with a corresponding background of <4 mg/L
{the information documentad is spacilic that the analysis reported is “total barium™ and not the "EP
Toxicity" or "Extraction” procedure, therefore the actual concentration in the soil Is unknown).

A second sampling was coniucted in March 1993 on the firing pad al PRS 004(¢) and reported in
a memo to Grieggs from Fresquez (ESH-8/EF5:84-00047, February 25, 1894). Sampling
included collection of 20 surface soil samples {0-3 in) from four transects radiating (NSEW) from
the tiring point and axtending to approximataiy 160 #f. Two surface sediment samples were
coliected downgradient in the adjacent stream channel segment and one debris rinsate sample
was created by washing scattered surtace debris (€.3., glass, plastic, metal, wood) with distilled
water. Soil, sediment, and debris rinsate samples wera analyzed for TCLP metals (arsenic, batium,
cadmium, chromium, masrcury, lead, selenium, and silver); total berdlium, mercury, and lead;
SVOCs, VOCs, PCBs, HE, and total uranium. Samples were maintained under chain-of-custody
documentation and analyses were supportad with laboratory blanks, surrogates, and matrix spike
samples, as appropriate. Maximum concentrations of analytes detected in the soi, sediment, or
debris rinsate samples are summarized in Table 5.4.3-1.

TABLE 5.4.3-1
SUMMARY OF ANALYTICAL HESULTS FOR SOIL, SEDIMENT,
AND DEBRIS RINSATE SAMPLES, PRS 39-004(c)

Analysis/Analyte Maximum Concentrations
TCLP Metals (ug/mi)
Arsenic 0.008
Barum 7.5
Cadmium 0.02
Chromium <0.008
Mersury 0.06
Lead 16
Selenium <0.002
Silver <1.0
Uranum' $.05
Total Matals (na’/g)
Berylium 0.8
Mercury 3.8
Lead 870
Uraniuum 72

73



TABLE 5.4.3-1

SUMMARY OF ANALYTICAL RESULTS FOR SOIL, SEDIMENT,
AND DEBRIS RINSATE SAMPLES, PRS 38-D04(c)

Continuad
Analysis/Analyte Maximum Conceatrations
PCBS fug/g}
Total FCBs 1.1
VOC {ng/g)
Acatone <{.05
Methylene chioride <{3.02
1,1,1-Trichloroethane 0.03
2-Butanone 0.02
p-lsopropyitoluene 0.01
SVQOC {ug/g)
Di-n-octylphthalate 0.8
Butylbenzylphihalate 28.6
Bis-2-ethylhexyiphthalate 0.5
Di-n-bytyiphthalate 3.6
Pheno!' 0.02

! Dahbris rinsata.

No HE residues were detected in any of the soil, sediment, or debris rinsate samples. PCEs were
detected in only one soil sample approximately 80 ft east of the detonation point. Liranium was
detected in all soil, sediment and debris rinsate samples.

It should also be noted that the distribution of most analytes along the transects appears as a
"donut.” i.e.. low concentrations at the detonation point (confivence of the four transects),
increasing 10 a maximum at approximately S0 ft and then decreasing further along the transect.
This obsarvation is consistent with the operation of periodically removing and replacing soil
materials at the fiing poir.

A third sampling event occurred in 1983 as part of the RFI characterization of waste storage areas
{RF1 LA-UR-85-1069, April 1995). A waste storage area [PRS 39-002(b)] iocated adjacent to the
entrance door to blockhouse 38-6 was within 20 &t of ths firing point. Samples collectad from the
PRS retained PCBs and copper as COPCs.

5.4.4 Fleld Investigation

The objective of the investigation at PRS 38-004{¢c) was to determine if COPCs are present in the
soits at and arourd the fiting pad as wall as on surrounding hiil slopas, and on the masatops. The
conceptual mode! for the site deais primarily with the presence and redistribution of surface
contamination that has been deposited as a result of dispersal of experimental materials by
explosive destruction. Materials from the explosions are scattared across the firing site and
adjacent areas, and debris has been found as far away as 1 mile. Confaminated soi! is subject to
transport by surface water and wind action and may be absorbed, inhaled, or ingested by exposed
receptors.

Field sampling efforts at PRS-004(c) were compileted in August 1885 and consistad of
establishing transects and sampling grids by land survey methods; conducting a radiation survey
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of the firing pad area and adjacent stream channsl {conducted in 1993); conducting specitic
radiation and XRF surveys of the firing pad, stream channal segment, and transec!s; sampling
surtace soils from the firing pad, transects, and the adjacent stream channe! segment {discussed
in Section 5.6); and datarmining by land survey sampling point location coordinates and
alevations relative to a local benchmark.

5.4.4.1 Surveys

A radiation survey was conducted on 20t centers aver the firing pad in 1993 within a 200- by
200-ft survay grid. In 1985, this same grid was augmentad by adding radiation suivey lacations
offset by 10 §. Results of both surveys ware used 10 help select potential biased sampling
locations. In these surveys, the entire area within 5 1t of a grid point was surveyed to locate the
highest radiation level; that location became a biased candidate for sampling. The radiation
surveys were conducted with a FIDLER probe and a beta/gamma pancake probe to map the
radiation ievels at the soil surface.

A radiation survey of that portion of the adjacent stream ¢channel within the griddec area was
conducted in 1993. That data were nat recorded separately as stream channel survey data
except for the statemsnt that "no detectable readings” were observed.

From a point central to the firing pad, a series of threa transects were land surveyed at 150-t
intervals extending to approximately 600 #t. Transect 10 was 30 degrees from N and terminated
at approximately 500 ft on the mesa top. Transect 11 was 140 dagrees from N and terminated at
approximately 500 ft. Transect 12 was 265 degrees from N and terminated at approximately 580 f
on the mesa top. A radiation survey similar to that conducted on the firing pad was conducted
along the accessible portions of the transects. Generally, termination of the transacts
corresponded with the disappearance of elevatad radioactivity.

An XRF survey was also conducted at the firing pad, along the stream channel, and along the
transects. Signals for key analytes were evaluated as an aid in selecting biased sampiing points,
The analytes inciuge: uranium, thorium, lead, cadmium, chromium, copper, arsenic, titanium, zinc,
barium, silver. and strontium. A set of 25 random grid points encompassing the firing pad at PRS
38-004{c) were setecied using a random number generator. Twanty of these locations were
sampled from the accessible part of this area for XRAF analysis. The screening samples were
coliected, where possiblas, at locations of elevated radioactivity. one XRF sample was collected
from Transect 10; seven sampies were collected from Transect 11; and seven samples were
collected from Transect 12. For the XRF measurements, a small amount of the suiface material (0-
1 in) was collected, thoroughly mixed, dried under a heat lamp, and placed in the XRF sample cell

for assay.

Eesults of the XRF and radiation measuraments are surnmarized in two memos to TA-39 Files
from Essington (EES15-86-204, July 2, 1996; EES15-96-XXX (in preparation), June XX, 1187).

5.4.4.2 Sampling

Surface soil samples (0-6 in) were collected fram 4 locations in the vicinity of the PRS 38-004(c}
firing pad (Figure 5.4.4-1). Sampling locations based on elevated XRF readings are 38-1251 (lead
and copper) and 39-1252 {lead and copper); and sampling locations based on eisvated radiation
readings are 29-1249 and 38-1250. There was no talus pile associated with this firing site.

Sampiing aleng the three transects included the collection of surtace {0-6 in) and subsurface {6
10 in) soil samples, where sufficient material was availabie {Figure 5.4.4-1}. In several cases, the
soil layer was too thin to allow collection of the deeper sampis and in other cases the temain was
too sieep to allow safe access for sampling. Two sampling locations were sampled on Transect 10
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{39- 1324 and 35-1327); the former was cffset to the east from the transect line approximatsly 80
ft and the latler was on the mesa top. Four sampling locations were sampled on Transect 11 (39-
1328 through 38-1331) all on the steep slope to the south, and four sampling kcations were
sampled on Transect 12 (38-1332 through 39-1335) with three on the steep slop: to the wast
and one on the mesa top.

To determine it the soil radivactivity detected at the firing pad, in the stream channei, or along the
transects was due to contaminated shrapnel or pieces of depleted uranium or general soil
comamination, the field team traversed the area searching tor elevated radicactivity {beta/gamma}.
Upon Hinding an slavated radiation signal within S to 10 ft on aither side of the defined
measurement point, the value was recorded (First Reading} and a search was macle to determine if
that radioactivity was due to general soil contamination or to a definitive piece of contaminatad
material. K a definltive piece of material was present, it was removed and the point was resurveyed
to obtain a radiation reading of the soll (Second Reading). In several cases, removal of the
contarninated piece(s) resulted in considerably reduced radicactivity from the undsrlying soil and
in socme cases a reduction to background was observed. The Second Reading is expected to be
mare representative of radioactivity in the soil. The twe readings are compared to radioactivity
meaasured on the callected mied soil sample that was obtained for shipping purpases {Table
5.44-1).

TABLE 5.4.4.1
DISCRIMINATION BETWEEN RADIOACTIVE SHRAPNEL AND
RADIOACTIVE SQIl. AT PRS 39-D04(c)

Location | Location First Second | Sample Comment

Type Reading | Reading

{cim) {c/m) {c/m)

38-12498 Pad-Rad 1000
A8-1250 Pad-Rad 300000 30000
38-1251 Pad-XRF 325 .
39-1262 Pad-XRF 250
39-1284 3C-o 325 400
35-1284 SC-6 300
39-1285 SC-0 250 350
39-1285 SC-6 300
39-1286 | 8C-0 450 a50
39-1286 SC-b 10
39-1287 SC-0 300 200
39-1287 SC-6 330
39-1288 SC-0 420 420
38-1288 SC-6 350
39-1289 SC-0 250 350
39-1289 SC-6 170
38-1290 8C-0 250 200
38-1290 SC-6 250
39-1291 8C-0 325 310
38-1291 SC-6 170
38-1292 SC-0 5000 200
39-1292 SC-8 250
39-1283 SC-0 500
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TABLE 5-4-"1
DISCRIMINATION BETWEEN RADIOACTIVE SHRAPNEL AND
RADIOACTIVE SOIL AT PRS 39-004(c)

Continued
Location | Location Flrst Second | Sample Comment
Type Reading | Reading
(/) [(c/m} (c/m]
39-1293 5C-6 350
39-1324 T10-25-0 500 500
39-1324 T70-25-6 450
38-1325 T10-25-0 NS
a8-1325 T10-25-6 NS
Jg-1326 T10-25-0 NS
39-1326 T10-25-6 NS
a9-1327 T10-25-0 275 300
38-1327 T10-25-6 NS
a9-1328 T11-145-0 11500 450 300
38-1328 T11-145-6 300
38-1329 T11-145-0 100000 350 350
38-1329 T11-145-6 350
38-1330 T11-145-0 4000 300 250
38-1330 T11-145-6 275
39-1331 T11-145-0 350 350
a8-1331 T11-145-6 300
38-18332 T12-265-0 350 300
38-1332 T12-265-6 NS
30-1333 T12-265-0 400 375
30-1333 T12-265-6 375
38-1334 T12-265-0 350
39-1334 T12-265-6 350
38-1335 T12-265-0 230
39-1335 T12-265-6 NS
Fad-Rad Sawmple based on elevaled Radioactivity
Pad-XRF Sample based an elovated metal by XAF
Pad-¢ Level area betwaen gin and ciffi, 0-6 in sample
XRF Energy Dispaersive X-Ray Fluorsscence
D DOM-0 = Debris Mound, 0-6 in
TP TP-0 = Talus Pile at base of cliff, 0-in
sc SC-0 = Strsam Channel, 06-6 in
NS Ne Sample callectsd
+ Very small piecas of depleted uranium present
T T1-12-0 = Transect #1, 12 deg N, 0-6 in
{cim} Beta/gamma readings with 44-9 pancake dstector
First Reading Flevated radioactivity, undisturbed
Second Heading Radioactivity after removal of offending material
Sample Hadioactivity of collected mixed soil sample

All soil samples from the firing pads were analyzad for SYOCs, metals, cyanide, HE, isotopic
thorium, and total uranium. Only those samptes from the elevated radiation points were anaiyzed
by gamma spactrometry. All transect samples were analyzed for SVOCs, metals, cyanide, HE,

T



tsotopic thorium, fotaf uranium, and by gamma spectrometry. The sampies collected and the
analyses requested for PRS 39-004(¢) are summarized in Table 5.4.4-2, while sample locations
ars presentsd in Figure 5.4.4-1.

5.4,4.3 Field Screening

Each sampling point was further screened for HE using the “Modified Griess Reagent Spot Test
for Explosives® fieid kit, and selected sampling points were screened for PCBs using the “D-
Tech" field kit. No PCBs or HE was detected in the screening efforts.

5.4.4.4 Deviations from the RFI Work Plan Sampling Strategies

Metais surveys (Seciion 5.3.4.1.3.1, AFI Work Plan}: The work plan implies that XIF surveys will
be conducted along the transects. The XRF measurements were made on samples collacted
along the transects but only elevated metals signals were recorded leaving comparisons and
assessment difficult. The information on these measurements was not used to bias sampling
jocations. The field team decided that elevated radiation would provide sufficient evidence as to
the presence of contaminants for the purpose of iocating biased sampling points.

Adjacent Hillslopes and Adjacent Mesa Tops {Section 5.3.4.1.3.1, RFl Work Plan): The work plan
indicates sampling every 150 f along the transect on the hill slopes and on the mesa tops with
ooflection of additional samples at two of the highest radiation areas along the transect. In general,
this was done only at the sampling locations that were at the highest radiation areas close to the
1504t markers. On many of the fransects hillslopes, sampling was nof completed because of
steepness and inaccessibility or because of rock outcrops. In general, transect samples were
collected from sediment accumulations on the hillsiopes. The transects were to be terminated
when radiation readings were ne longer positive for a distance of 50 . This was accomplished but
stich readings were not documented.

Section 5.3.4, Phase I Investigations, RF| Work Plan, specifies analyzing samples for fotal
petroleum hydrocarbons. This analysis was not conducted on soils at PRS 39-004(c) even
though site personnel indicated congidsrable use ¢t petroleum-based oils at this firing site
{personal communication, J. King, May 21, 1997). The total petroleum hydrocarbon procedurs
would not quantity the compounds of concemn; however, the attemative was to rely on SVOC
analysis of surface samples to identify and quantity significant hazardous compounds attributable
to the petroleum-based oil. This is supported by the information cortained in "Palicy for the
Evaluation and Cleanup of Total Petroleurn Hydrocarbons (TPHs) in Soil” (EM/EF;:96-PCT-008,
March 29, 1996).

Selection of biased sampling points at the highest radiation area may not always have been
accomplished. One reason was that some high radiation points were due 1o the presence of
contaminated shrapnel. When the shrapnel was removed, the soil radiation readings often drop
considerably and even to a local background level. Another reason was that some high radiation
points occurred in areas of Iittle available soil for sampling, as on the edge of asphalt paving or in
rock cutcrops. In those cases, alternative locations were chosen that representect areas of
slevated radiovactivity.
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5.4.5 Evaluation of Inorganic Chemicals

Fiting Pad

Five surtace soil sampiles were collected from the area around the firing pad at PRS 39-004(c) and
analyzed torinorganics. Chromium, copper, lead, mercury, uranium, and zinc were detected at
concéntrations greater than thelr respactive background UTLs in the surface soil samplas and
stiver, which has no background UTL, was detected in two surface soil samples (Table £.4.5-1).
Chromium and mercury wera each detected above their UTLs in one sample. and capper, lead,
uranium, and zinc were detected above their UTLs in all five samples. Statistical comparisons of
the site data sets to the background distribution indicated that the site data for chromium were not
statistically greater than background. However, because of a high chromium concentration in one
sample, chromium was not eilminated from further evaluation. Similar comparisons for mercury
and silver could not be conducted because of the high number of nondetects in the mercury
background data set and the lack of background data for siiver. The p-values for the statistical
tests for the inorganics detected above background UTLs, sxcept for mercury and siiver, are
presented in Table 5.4.5-2. As a result of the background comparisons, seven inorganics were
carried forward 10 the SAL compartson stage. All ather inorganics that were undetected or
detected below their backgmound UTLs were sliminated from further evaluation.

TABLE 5.4.5-2
P-VALUES® FROM STATISTICAL TESTS FOR COMPARISONS OF FIRING PAD
DATA TO BACKGROUND FOR PHS 39-004(c)

Analytes Gehan Test Quantile Test Slippape Tast
Chromium 0.8 0.7 0.0
Coppet §.001 0.003 0.0
Lead 0.001 0.002 0.0
Uranium 0.001 0.002 0.0
Zinc 0.001 0.002 0.0

? See Section 3.2.1 of this repert for an explanation of the p-values.

The location of samples with analyte values exceeding backgreund UTLs are presented in Figure
5.4.5-1.

Jransects

Nineteen soill samples [twelve surfacs (0-6 in,.) and seven subsurface (10 in.)] were collected
along the transects from the firing pad at PRS 39-004{c) and anaiyzed for inorganics. Copper,
cyanide, lead, uranium, and zinc were detected at concentrations greater than their respective
background UTLs in surface and subsurface soil samples (Table 5.4.5-1). Cyanide and zinc were
each detected in one subsurface soil sample, copper and lead were each detected in two soil
samples, and uranium was detected in thiteen of the nineteen soil samples trom the transects
above their background UTLs. Statistical comparisons of the site data sets %o “he background
clistributions for these inorganics indicate that the sample valuas for leaad and zinc were not
statistically greater than background and therefore these inorganics were eliminated from further
evaluation. A similar comparison for cyanide could not be conducted because of the lack of
background data for this analyte. The p-values for the statistical tests for the inorganics datected
above background UTLs, except for cyanide, are presented in Table 5.4.5-3. As a resuit of the
background comparisons, copper, cyanide, and uranium were sarried forward 1o the SAL
comparison stage. All other inorganics that were undetected or detected below their background
UTLs were eiiminated from funther evajuation.

The location of sampies with analyte values exceeding background UTLs are pressnted in Figure
5452
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TABLE 5.4-5'3
P-VALUES® FROM STATISTICAL TESTS FOR COMPARISONS OF TRANSECT
DATA TO BACKGROUND FOR PRS 38-004(c)

Analytes Gehan Test Quantile Test Slippage Test
Copper 0.001 0.0 0.09
Lead 0,02 0.05 0.0
Uranium 0.0 0.0 0.0
Zinc 0.4 0.06 0.0

% Saes Section 3.2.1 of this report for an explanation of the p-vaiues,

5.4.6 Evaluation of Radlonuclides
Firing Pad

Five surtace soll samplas were collected from the area around the firing pad at PRS 39-004(c) and
analyzed for uranium and isotopic thorium, and by gamma spectroscopy. Thorium-230 end
uranium were detected at concentrations greater than their respsctive background UTLs in the
surface soil samples (Table 5.4.6-1). Thorium-230 was detected in one surface soil sample above
its UTL, while uranium was detected in all five surface scil samplas abave its background UTL.
The background UTL for tharium-230 is the same as the UTL far uranium-234 because these
radionuclides are in secular equilibrium in the environmaent. The background UTL for tharium-230
was calculated by converting the total thorium results to its isotopic components. As a rasult,
statistical comparisons of the site data to the background data are not appropnate because of the
difference in analytical methods used to derive the two data sets. The background comparison
indicates that the site data for thorium-230 were greater than the background UTLs for several
samples (Table 5.4.8-1). Theretore, thorium-230 and uranium were carried forward ta the SAL
comparison stage. All other radionuclides wers either undetacted or detactad at [evels normaliy
found in the environment and were eliminated from further evaluation.

The location of samples with radionuclides exceeding background UTLs are presented in Figure
5451

Imnsects

Nineteen soil samples {tweive surface (0-6 in,.) and seven subsurface (10 in.)] were coliected
along the transects from the firing pad at PRS 39-004(¢) and analyzed for uranium and isotopic
thorium, and by gamma spaectroscopy. Thotium-228, thorium-230, thorium-23.2, and uranium
wers detected at concentrations graater than their respective background UTLs in the surface
and subsurface soil samples (Table 5.4.6-1). The background UTL for thorium-228 is the s5ame ag
for thorium-232 bhecause these radionuclides are in secular equilibrium in the environmeant.
Similarly, the background UTL for tharium-230 is the same as the UTL for uranium-234. The
background UTLs for the thorium isotopes were calculated by converting the total thorium results
1o its isotopic components. As a résult, statistical comparisons of the site data to the background
data are not appropriate because of the difference in analytical methods used o derive the two
data sets. The background cornparison indicates that the site data for thorium-228, thorium-230,
and thorium-232 were greater than the background UTLs for sevearal samplas {Table 5.4.6-1).
Therefore, thorium-228, thorium-230, thorium-232, and uranium were carrigd forward to the SAL
comparison stage. All other radionuclides were gither undetested or detected at activity levels
normally measured in the snvironmeant and awss eliminated from further evaluation.

In addition. thorium-234 was detacted in four of the nineteen soit samples but (does not have a
background UTL or SAL (Table 5.4.6-1). In general, the detection of tharium-234 corresponded
to high concentrations of uranium because thorium-234 is the first daughter product in the
radicactive decay serigs for uranium-238. As a result, itis included in the SAL calculation for
uranium and is not considerad as a separate contaminant from the detactad uranium.
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The location ot samples with radionuclides exceeding background UTLs are presented in Figure
54.5-2.

§.4.7 Evaluation of Qrganic Chemicals
Firing B,

Five surface soil samples were collected from the area around the firing pad at PRS 38-C04({c} and
analyzed for SVOGCs and HE. Bis(2-sthylhexyljphthalate and di-n-butyl phthalite were each
detected in four of the five surtace soll samples, and butylbenzyt phthalate was detected in one
surface scil sample (Table 5.4.7-1). Afthough these analytes are common laboratory
contaminants, they were carried forward to the screening assessment because they were not
detected in any of the blanks and may have been generatad as a result of the explosives testing
at this site. No other organics were detected in the samples collected from the area around the
firing pad. The undetected organics weare eliminated from further evaluation.

The location of samples with detected organics are prasented in Figure 5.4.5-1.
Tiansects

Nineteen soil samples [twelve surface (0-6 in,.) and seven subsurface {10 in.)] wers coliected
along the transects from the firing pad at PRS 39-004(c) and analyzed for SYCCs and HE.
Benzoic acid, 2-amino-4,6-dinitrotoluens, and ortho-nitrotoluene were each ¢letected in one
surtace soil sample and di-n-butyl phthalate was detecied in three of the ninet2en soil samples
{Table 5.4.7-1). These four organics were camied forward 10 SAL comparison stage. ARhough di-
n-butyl prihatate is a common laboratory contaminant, it was carried forward because it was not
detected in any of the blanks and may have been generated as a result of the axplosives testing
at this site. No other organics were detectad in the samples collected along the transecis from the
firing pads. The undetected organics were eliminated from further evaluation.

The Ipcation of samples with detectad organics are presented in Figure 5.4.5-2.

5.4.8 Risk-Based Screening Assessment
Firing Pad

Lead was detected in four surface soil samples at concentrations that exceedad its SAL, while
uranium was detected in one surface soil sample at a concentration that exce«ded the SAL based
on systemic effects (Table 5.4.8-1). These inorganics were retained as COPCs. The other
inorganics that were detacted above their background UTLs, but below their SALS, weare
submitted to an MCE (Table 5.4.8-3).

Because isotopic uranium enalysis was not conducted on samples collacted fram the fiting site, it
was not possible to determine whether the uranium detected was depleted or natural uranium. it
was assumed, based upon historical knowledgs, that the uranium pregsent in the samples was
depleted uranium (DU} and the sample values were therefore compared to the SAL for depleted
uranium {130 mgrkg) for the screening assesment. The resuits of this comparison found uranium
to be present at concentrations greater than the DU SAL in two surface soil samples {Table 5.4 8-
2} and it was retained as a COPC.
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TABLE &5.4.8-1

PRS 39.-004(c) INDRGANICS WITH CONCENTRATIONS IN SOIL FROM THE
FIRING PAD THAT EXCEED SAlLs

Sample 1D Location 1B Depth Lead Uranfum
{tn.} {mg/kg) {mg/kg)

SAL NAZ N/A® 400 230
0239-05-0149 39-1250 0-6 m
0239-95-0150 391251 0-6 88
0239-95-0151 39-1252 0-8 a1
0239-95-0162 : 0-6 53 1

Notes: Values in shaded cells are >SALs.

& N/A = not applicabie

TABLE 5.4.8-2

PRS 38-004{¢c) RADIONUCLIDES WITH CONCENTRATIONS IN SQIL FROM THE
FIRING PAD THAT EXCEED SALs

Sample ID Location 1D Depth Thorlum-230 Uranium
{in.) {(pCi/g) {mg/kg)
SAL N/A® N/AY 0.18 130
0230-96-0148 39-1249 0-6 0.8 : 145

Qualifiers used in table are defined in Section 3.1.2.
Values in shaded cells are »SALs,

& N/A = not applicable

Notes:

{n addition, thorium-230 was detected above its background UTLs. Because the background
UTL is greater than the SAL for this radionuclide. the thoriurn-230 was retained as a COPC (Table
5.4.8-2).

Butylbenzyl phthalate was detected in one surface soil sample below its SAL of 13000 mg/kg,
while bis(2-ethylhexyl)phthalate and di-n-butyl phthalate were each detected in four surtace soil
sample below below their SALs of 32 mg/kg and1300 mg/kg, respectively (Takle 5.4.7-1). .
Butyibenzyi phthalate and di-n-butyl phihalate were submitted to the MCE for noncarcinogens.
Bis(2-ethylhexyl)phthalate was not submitted to an MCE because it was the on y carcinogen
detected and was aliminated from further evaluation. No other organics were cletected along the
transects from the firing pad.

Multiple Chemical Evaluation

The MCE included seven analytes in ths nencarcinogenic effects category {Taole 5.4.8-3). The
sum of the maximum normalized concentrations is 2.0, which is above the target value of 1.0
Because the samples are more than 50 ft apart, an individual would not be expoased to more than
one sample at a time. Therefore, the maximum normalized sum was cakulated “or each sample.
As a result, sample # 0235-95-0150 had the maximum sum of 0.99, which was slightly below the
targat value of 1.0 (Table 5.4.8-3). The only analyte in this sampie that significantly contributed to
the normaiized sum was copper, which has a normalized concentration of 0.94. As a resut,
copper was retained as a COPC and the other analytes (butylbenzy! phthatate. chromium, di-n-
buty! phthalate, mercury, silver, and zinc) were eliminated from furthar svatuation.
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TABLE 5.4.8-3
MULTIPLE CHEMICAL EVALUATION FOR SQIL SAMPLES FROM THE
FIRING PAD AT PRS 39-004(c)

Chemical | Locatlon | Sample ID | Maximum SoHl . Normalized Values )
ID Sampie SAL"
Values ]
Nancarcinegenic Effects (mgfkg)
All Eamples J} #0239-25-0150
Butyibenzyl | 39-1250 | 0239-95-0148 0.22({J) 13000 2.0 0.0
phthalate
Chromium 38-1250 | 0238-25-0148 104 210 (.50 0.02
Copper 39-1251 | 0229-85-0150 2640 2800 {.94 094 .
Di-n-butyl 89-1251 | 0238-95-0150 0.72 6500 2.0 0.0
phthalate -
Mercury 39-1249 | 06239-95-0148 8.5 23 (.37 0.01
Silver 38-1250 | 0238-85-014% 55.1 380 (.15 0.01
Zinc 38-1249 | 0239-85-0148 183 23000 .01 0.01
Total’: 2.0 0.99

2 SAL = screening action level.
Y Total may not equat sum of normalized values dus to munding.

Transects

No inorganics were detected at concentrations greater than their SALs in any of the sampies
collected along the transects trom the firing pad at PRS 38-004{c). Cyanide and copper were
sach detected in only one subsurface soit sample at concentrations below their SALs of 1300
mg/kg and 2800 mg/kyg, respectively, while uranium was detected in thinean of the nineteen
surface and subsurface soil samples at concentrations below its systemic SAL of 230 mg/iqg
(Tabie 5.4.5-1). Ali of these inorganics were submitted to an MCE (T able 5.4.8-5).

Thorium-228, thorium-230, and thorium-232 were detected above their background UTLs,
Because the background UTLs were greater than the SALs for these radionuclides, the thorium
isotopes were retained as COPCs {Table 5.4.8-4). '

TABLE 5.4.8-4
PRS 39-004{c) RADIONUCLIDES WITH CONCENTRATIONS IN SOIL ALONG THE
TRANSECTS THAT EXCEED SALs

Sample 1D Location | Dapth | Thorlum-228 | Thorium-230 | Thotium-232
1D (In.) {pCi/a} {pCi/g) {pCiiq)
SAL N/A® N/A® 1.7 0.18 0.77

0239-86-0174 | 39-1324 0-6

0239-96-0175 0-6

0239-96-0176 10

0239-86-0192 | 39-1332 0-6 1.7

0239-86-0194 | 38-1333 g-6

0232-86-01885 10

Notes:

Values in shaded cells are »SALs.
“N/A = not applicable

Clualifiars used in table are defined in Section 3.1.2.

Because isotopks uranium analysis was net conducted on sampies collected along the transects

from the firing pads, it was not possible to determine whether the uranium detected was depleted
or natural uranium. it was assumed, based upon historical knowledge, that the uranium present in
the samples was depieted uranium (DU} and, therefore, the sample values were compared to the
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SAL for depleted uranium {130 mgrkg) for the screening assesment. The results of this
comparison found uranium to be present at concentrations less than the DU SAL in thirteen
sirface soil samples (Table 5.4.6-1). Uranium was not submitted to an MCE for radionuclides
because it was the only radionuclide, beskies the thorium radioisotopes, that was above
background. Therefore, uranium was not retained as a radionuclide COPC.

No omganics ware detected at concentrations greatar than their SALs in any of the samples
collected along the transects from the firing pad at PRS 39-004{c). Benzoic acid was detected in
one surface soil sampls below its SAL of 100,000 mg/kg and di-n-butyi phthaliate was detected in
two surtace seil samples and one subsurface soil sample at concentrations below its SAL ot 1300
mg/kg {Table 5.4.7-1). 2-Amino-4,6-dinitrotoluene and ortho-nitroteluens were each detected in
one subsurface soll sample at concantrations slightly above the detection limits. Benzoic acid, 2-
amino-4,6-dinitrotoluene, ortho-nitrotoluens, and di-n-butyl phthalate were submitted to the MGE
for norwarcinogens (Table 5.4.8-5). No other organics were detected along the transects from
the firing pad.

Multipte Chemical Evaluation

The MCE included seven analytes in the noncarcinogenic eftects category (Tabile 5.4.8-5). The
sum of the maximum normalized concentrations is 0.1, which is below the tanget value of 1.0. Asa
result, these analytes were not retained as COPCs.

TABLE 5.4.8-5
MULTIPLE CHEMICAL EVALUATION FOR SOIL SAMPLES ALONG THE
TRANSECTS AT PRS 39-004(c)

Chemical Location |- Sample ID Maximum Soit Normalized
ID Sample Values | saAL” Values
Noncarcinogenic Etfects (mg/kg)
2-Amino-4,6- 38-1329 0239-85-0186 0.8 €5 0.01
dinitrotciuang
Benzoic Acid 39-1334 | 0239-85-0196 0.05(5 160000 0.0
Coppar 39-1332 0239-05-0190 48.3 2800 0.02
Cyanide 39-1331 | 0239-95-0190 1.6 1300 0.00
Pi=n-butyt 39-1331 0239-95-0190 0.46 1300 0.00
phthalate
ontho- 39-1334 | 0239-95-0197 0.6 650 0.00
Nitrotoluensa
Uranium 38-13340 0239-95-0188 22.6 230 0.10
Total’: 0.1

® SAL = scresning action level.
5 Total may not equal sum of normalized values due to rounding.

5.4.9 Human Health Risk Assessment

A human health risk assessment was perfomed on PRS 39-004(c) because saveral COPCs that
require further evaluation were retained as a result of the screening assessmant.
Noncarcinogenic hazard were evaluated using Laboratory site-specitic exposure parametars and
the guidance set forth in the Risk Assessment Guidance for Superfund (RAGES), Part A (EPA
1989). The hazard calculations were based an the current land use, i.e., cont nued Labaratory
operations. The radionuclide dose was calculated using RESRAD 5.61, which aiso tncorporated
Laboratary site-specific parameters and was based on the current land use. Risk calculations were
perfarmed to determine it the hazard index was greater than 1.0 or the radionuclide dose was
greater than the recommended dose limit of 30 mrem/yr,
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5,4.9.1 Review of COPCs and Extent of Contamination

Copper, lead, thorium-230, and uranium were ratained as COPCs for the area around the firing
pad at PRS 39-004{c), white thorium-228, thorium-230, and thorium-232 were retained as COPCs
for the transects.

The extent of contamination was defined for the firing site at PRS 39-004{c). The area close to
the firing pads and approximately hundred fest wast and southwest from the firing pads as well as
several hundred feet irom the firing pad in several directions were sampied for this investigation to
detsrmine whether contamination was present and the extent of any contamination. As a result ot
the extensive sampling, six COPCs were retained. The highest detected values for copper and
lead were fram a sample collacted approximatety 100 ft west of the firing pad (Figure 5.4.4-2). The
highest detected value of uranium was from a sample collected approximatsly 100 #! southwest of
the firing pad (Figure 5.4.4-2). The thorlum radicisotopes were detected above background in
one sample collected within 100 fi of the firing pad as well as along the transects as far as 300
west of the firing pad (Figures 5.3.4-2 and 5.3.4-3}.

5.4.9.2 Exposure Assessment

The contaminant source is the firtlng pad, the contaminated medium is the surfacs soil, and the
axposure routes in¢lude incidental ingestion, inhalation, and dermal contact under a norrintrusive
industrial scenario. The axposure area (approximately 128,000 m ) includes the firing pad. the
transects, and adjacent stream channel segment (stream channel is prasented in Section 5.6).

The exposurs point concentrations were the AMEs and were derived based ¢n the 85% upper
confidence limit (UCL) otthe arithmetic mean (Table 5.4.9-1). The data set usad to calculate the
95% UCLs consisted of all samples collected from within the exposure area and included firing
pad area, transects, and stream channel samples. The distributions of the COPG conceantrations
at the site are not consistent with either normal or lognormat distributions, the rathematical
distributions commonly associated with environmental soil contamination. The Kolmogorov-
Smimov Test, @ nonparametric goocdness of tit tast was used to compare the distributions of the
COPC concentrations at ihe site and tound that the concentrations are not consistent with either
of the distributions.

Because the COPC concantrations are not consistent with commonly used distributions, a
statistic {i.e., 95% UCLs) based on these distributions would not be valid. Thorefore, the 95%
UCLs are calculated using a resampling technique known as bootstrapping (E‘ron and Tibishirani
1988). Bootstrapping is a nonparamatric, computer-based tachnique that makes use of a Monte
Carlo algorithm applied to the observed data set. Resampiing from the original data sef is used to
generate an approximate distribution for the sample meanr, from which an approxlmate 85% UCL
may be computed. In the cases of the COPC concantrations at this sité, this statistic is rmare
useful than a parametric or semi-parametric one because distributional assumjtions about the
data are not necessary.
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TABLE 5.4.9-1
EXPOSURE POINT CONCENTRATIONS USED TO CALCULATE THE
ESTIMATED INTAKES FOR EACH COPC

Analyte industrial Long-Term Worker
(mg/kg) (pClig} .
Copper 327 N/AB
Lead 125 N/ &
Thorium-228 N/A 1.5
Thorium-230 N/A 1.4
Thorium-232 N/A 1.5
Uranium 2322 8288

4 N/A = not applicable

The pathway-specific and radiological-specific doses from exposure to radionuclides are
estimated by RESRAD version 5.61. The sxposurs pathways inciude external gamma irradiation,
soil ingestion, inhalation of dust, and inhalation of ragon gas. The RESRAD code estimates the
dose contrinitions of the exposure media by mathematical modeling of the soi:data. RESRAD
calculates the annual dose estimates for individuat radionuclides using site-spacific exposure
point concentrations and gxposure assumptions (Appendix E). The dose cortribution of
daughter products is included in the dose estimates for the primary radicnuclides. The annual
dose estimates derived from RESRAD, expressed in mram/tyr, are then compared to the radiation
dose limits for the appropriate exposure sgenaric. The dose limit, as proposed in EPA's Radiation
Site Cleanup Regulation, 40 CFR 196 (EPA 1893, 06-0119), is 30 mrenvyr for the current
industrial scenario. In addition, Department of Energy Crder 5400.5 stipulates a target dose limit
of 100 mrem/yr tor industrial scenarics.

Becauss the firing pad area is not utilized avery day for 8 hours/day, the exposure time and
exposure frequency are estimated basad on conversations with current site persannel. The
exposure time is astimated to bs no more than 2 hrs/day and the exposure frejuency is estimated
to be 22 days/year. The intake equations and the exposure parameters used 10 calculate the
ADDs for the COPCs are presented in Tables C-1, C-2, and C-3 of Appendix C. The calculated
ADUs for noncarcinogenic effects for each exposurs pathway are presented in Tables §.4.9-2,
5.4.9-3, and 5.4.8-4. The RESRAD summary output files for the radionuclides of concen ara
provided in Appendix E.

Pleasa refer to Section 5.1.9.2 of PRS 33-004(a.d) for a comprehensive prasentation of the
exposure assessment.

5.4.9.3 Toxicity Assessment

The toxicity assessmeant for the firing site at PRS 39-004(c) is the same as presented in Section
5.1.9.3 for the firing sites at PRSs 39-004(a,d). The toxicological profiles and toxicity crilenia
{Table C-4) for the COPCs are presemted in Appendix C.

5.4.9.4 Risk and Dose Characterization

Nonratiological Ris)

The poiential human heatth risks associated with the selected human exposurs pathways are
assessed by combining the cakeulated doses with the toxicity criteria. USEPA has developed
guidsiines for assessing the potential risks to individuals from exposure to carinbgenic and
noncarcinogenic chemicals, and uses separate methodologies far estimating the risks frorm these
two classes of compounds. The risk and dose characterization discussion for the firing site at PRS
38-004(c) is the same as presemted in Section 5.1.9.4 for the firing sites at PRSs 38-004(a,d).
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For cument land use conditions, potential risks associated with incidental ingestion and dermal
contact by on-site workers were guantified for the entire firing site area. The potertiat risk
associaled with the inhalation exposure pathway was not quantitied bscause the noncarcinogens
do not have inhalation RfDs. No carcinogenic COPCs. for which an upper-bound excess lifetime
cancer gk was calculated, were retained at this site. Copper, lead, and uranium were the COPCs
for which hazard indices were calculated. Inthe case of lead, EPA has not derived reference
doses for evaluating lead toxicity. EPA Region VI has indicated that an industrial preliminary
remediation goal (PRG) of 1000 mg/kg would result in the protection of a pregnant femaie worker.
The exposure point concentration for lead {125 mgrkg) is below the industrial PRG and therefore
is not considared to present a hazard to the on-site workers. The model used by EFA Region Vi
indicates that the fetal blood lead level due to this soil lead congentration woulid be 4.8 pg/dt.,
which is well bslow the 10 pgidL bload lead level of concern. The equations and assumptions
used to amive at this level are presented in Appendix C. In order 1o provide an estimate of the totat
cumulative risk at the firing site, lead has been incorporated into the calculations by dividing the
exposure peint concentration by the PRG. The quantitative risk estimates associated with the
COPCs are presented in Tables 5.4.8-2 and 5.4.9-3. The total hazard indices for the various
exposure pathways associated with the current iand-use are presented in Table 5.4.9-4.

Individuals may be exposed to a combination of pattways at any given time and therefore the
combined pathway risks for plausible multiple pathway axposures were calculated and presented
in Table 5.4.9-4. The hazard index for the current land use scenario was 0.3, which is below the
target value of 1.0, and indicates that hazard from the noncarcinogenic GOPCs: at this site is
unifikely.

TABLE 5.4.8-2
EXPOSURES AND RISKS ASSQCIATED WITH INCIDENTAL INGESTION
OF SOIL BY LONG-TERM WORKERS FOR THE WHOLE FIRING SITE
AREA UNDER CURRENT LAND USE CONDITIONS

Nan- . EXxposurs Average Daily RFD Taryget Organ ADD:RID
carcjnogen Point Dose of Critical Ratic
Concentration {mg/kg-day} Effect

(malkg) {mg/kg-day)

Inerganice RME RME RME
Copper 327 2.8E-05 4E-02 Gastrointastinal 7E-04
Lead 125 N/AS 1E+D3° Central Nervous TE-Q1°

Systam
Lranium 2322 2E-04 3E-03 Kiiney 7E-0z
Hazard 0.2
index

8 N/A » nct applicabla
5 EPA has not derivad RfDs for lead, The value presented is the industrial PRG for isad obtained from EPA
Region ¥l. which usas a pregnant female worker as the exposed individual.
“'The ratio for lead is derived by dividing the expasure point concentration by the industrial PRG,
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TABLE 5.4.9-3
EXPOSURES AND RISKS ASSOCIATED WITH DERMAL CONTACT OF
SOIL 8Y LONG-TERM WORKERS FOR THE WHOLE FIRING SITE AREA
UNDER CURRENT LAND USE CONDITIONS

Noh- Exposure Average Daily | Adjusted RFD | Targat Organ ADD:RfD
carcinogen Point Deoag or Critieal Ratio
Cencantration {my/kg-day} Effect

(mo/kg) ' {mgrkg-day)

Inorganics RME AME RME
Coppear 327 SE-08 3.7E-02 Gast-ointestinal 2E.04
Lead 125 N/A® 1E403° Contral Nervous 1E-Q1°

System
Uranium 2322 8.4E-05 3E-03 Kidney 2E-02
Hazard 0.1
IndeXx

2 N/A = not applicable

b EPA has not derived RfDs for lead. The value prasented is the industrial PRG for laad obtained from EPA
Region VI, which uses & pragnant lemale worker as the exposad individual.

® The ratio for lead is darivad by dividing the exposure paint concentration by the indusirial PRG.

TABLE 5.4.9-4
SUMMARY OF ESTIMATED RISKS ASSQCIATED WITH EXPOSURES
AT PRS 39-004(c)

Receptor/Pathway | Noncancer Hazard Index
CURRENT LAND-USE CONDITIONRS

RME

LONG-TERM WORKER (Whole Area)
| Incidental ingestion of Soil 0.2
Dermal Contact with Seil 0.
Inhalation of Fugitive Dust N/A&
Cumuliative Risk 0.3

AN/A = nat applicable because there ars no inbalstion AiDs.
Radiol

The potential dose of the radionuclides associatad with the selected human exposure pathways
ars assessed for each exposure scenario using RESRAD 5.61. Dose contribution by daughter
products are included in the dose estimates for depleted uranium. The long-term workar scenario
exposure pathways include extemal gamma irradiation. soil ingestion, inhalation of dust, and
inhalation of radon gas. The RESRAD input parameters for aach exposure scenario are provided
in Appendix E and the exposure point concentrations are presented In Table 5.4.8-1. The
RESRAD output in Appendix E is far exposure to 1.0 pCi/g of each radionuclide COPC and is nol
hased on the expasure point cancentrations.

The annual total dose contributions for individual radgionuclides and pathways for the current land-
use scenario are presented in Table 5.4.8-5. The estimated annual dose of 1€.1 mrem/yr for the
long-term worker is below the recommended dose limit of 30 mremsyr. The estimated dose limit is
driven by the external irradiation and inhaiation pathways, which accounts for €6.9% of the total
estimated dose.
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TABLE 5.4.9-5
ANNUAL DOSE CONTRIBUTION FOR INDIVIDUAL RADIONUCLIDES FCR THE
CURRENT LAND-USE SCENARIO

Exposuls Thorium- | Thorium- | Uranium Tatal by Percent
Pathway 2287232 230 Pathway Contribution
{mrem/yr} | (mrem/yr) | {(mrem/yr) | {mrem/yr} by Pathway
External 1.4 0.06 7.6 8.2 48.1%
imradiation
Inhalation of 0.2 0.04 2.1 8.3 48 5%
dust
inhatation of c.03 0.0008 0.0 0.03 0.2%
ragen gas
Ingestion of G.02 0.03 0.6 0.6 3.1%
soil
Total 1.7 0.1 173 Long-tern worksr scenario total:
19,1 mramsyr
Percent 8.9% 0.5% 890.6%
Contribution
by
Radionuclide

Unceartainties in the Human Health Risk Assessment

All risk assassmants involve the use of assumptions, judgmants, and incompléte data & varying
degrees that contributes to the uncertainty of the final estimates of risk. LUincarainties result both
from the use of assumptions or modals in lieu of actual data and frem the emor inhersnt in the
estimation of risk-reiated parametars, and may cause the risk to be overestimatad or
underestimated. Tharsfors, the results of the risk assessment should not be considered as an
absolute estimate of the risk to the individuals potentially exposed to the chemicals.

Consideration of the uncentainties related to the various aspecis of the risk assessment allows for
a better intarpretation of the results and an understanding of the potential adverse effects on
human health. In general, the primary sources of uncertainty are associated with site conditions
{e.g., land use assumptions) ; toxicological data {e.g., toxicity criteria); and exposure assessment
{e.g., exposure pathways and parameters),

The uncertainties associated with the risk assessment for the fiting site at PRE: 39-004{c¢) are the
same as presented in Section 5.1.9.4 for the firing sites at PRSs 38-004(a.d).

5.4.10 Preliminary Ecological Assessment’

In cooperation with the New Mexico Environment Department and EPA Region V|, the Laboratory
ER Project is developing an approach to acological risk assessment. Further ¢cological risk
assessment at this site will be defemed untif the site can be assessed as part of the acological
exposure unit methadology currently being developed.

5.4.11 Conclusions and Recommendatiohs
Because the firing site at PRSs 39-004(c) is still active and no unacceptable risk to the stte
parsonnel currently exists at the site, no turther action based on human haalth concems is

recommended until it is decommissioned. However, surface water concams clo exist that will
reguire the implementation of BMPs at the firing site to address storm water ninoff.
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5.5 PRS 39-0D8 - Gas Guh She

PRS 39-008 (Figure 5.5-1) is a gas gun firing site located in the uppaer reach of Ancho Canyon
{North Fork). The gas gun site is located in the canyon bottom between the rmain ephemeral
stream channel and the cliff face target area 1o the wast. This PRS is directly west and across the
maln access road from the landfill area at PRS 39-001{b). This PRS is being evaluated separately
from the firing sites because the nature of the experiments conducted represent a diffarent
spectrum of potential contaminants {primarily depleted uranium projectiles) and a different made
of dispersal. The single-stage gas gun is. housed in building 39-137 which is adjacent to
blockhouse 89-56. A siorage shed, 38-64, is iocated just south of these structures. Lead,
thorium-228. tharium-230, thorium-232, and total uranium were retained as COPCs in the area
between the gas gun building and the cliff face. A debris mound locatad just south of this area
had thorium-228, tharium-230 and thorium-232 retained as COPCs, A risk assessment found that
there was not an unacceptable risk to human health under the continuad Laboratory use (i.e.,
industriai) scenario. Hewever, RESRAD calculated a dose of 36 mremvyr, which is above the DOE
speciication of 30 mrem/yr acceptable dose for this scenario but below the DOE 5400 .5
spacification of 100 mrem/yr. The PRS will be rs-evaluated when the gas gun site is
decommissionsd.

5.5.1 History

Operations at this site began in 1960, were suspended from1975 to 1387, and then resumed in
1288. Currently, no axparniments arg bieing conducted at this site. Experiments at the site involve
the firing of projectiles, primarity uranium, at targefs attached to the end of the gun. In the past,
the area betweean the gun building and the cliff was used far outdoor gas-gun experments. Most
of the debris from these outdoor firings is scattered ovar the area between buikding 39-56 and the
cliff face, with fragments probabiy imbedded in the cliff face. The debris mound on the south side
of the test area was created when surface materials excavated from the area betweaen the gun and

the cliff face were cached.

A few feet narth of the gas gun enclosure {Buikding 39-137) is a buried dry concrete-iined tank or
- cistern that once housed a gas gun used to fire plutonium projectiles. ' Apparently, the gun,
target, and projectile stop were completely cortained so that no plutonium could leak to the
outside of the apparatus. In addition, the apparatus was mounted vertically and aimed downward
into this cistem.

Potential contaminants at-this site inciude berytlium, depleted uranium. and iead. No piutonium
was released during the firing of piutonium projectiles and monitoring found no plutonium in the
area; however, no official documentation is available supporting the monitoring resuits.
Therefore, plutonium is considered a potential contaminant in the area.

This PRS is discussed in further detail in Section 5.3 of the RFI work plan for ClU 1132 (LANL
1993, 1089}

5.5.2 Description
Beyond that discussed in Chapter 2 no additional geology, hydrology, soils, or wildlife habitat

information is available. However, a geomorphic evaluation of the canvon bottom and associated
runoff areas is presented in Appandix E.
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5.5.3 Previous investigations

Sampling was conducted at PRS 39-008 in April 1887 to detarmine the level of barium in soils
near the gas gun facility; results are reported in a memo to Hansen from Drypolther (HSE-87-473,
April 15, 1987). Five Iocations in the area were cored {depth not given) and the cored material
composited to give ane sampie for analysis of total barium. Reponed results show the total barium
concentrafion in the soil to be <4 mg/L with a site "background” of <4 mg/L total barium (the
infarmation documentad is specific that the analysis reported is "total barium™ and not the "EP
Toxicity™ or "Extraction” procedure, therefore the actual cancentration in the soil is unknown).

A second sampling event occurred in 1993 as part of the RFI of waste storage areas (RFi LA-UR-
§5-1069, April 1995). A waste storage area [PRS 39-002(c)] located at the southeast cornsr of
blockhouse 39-56 was approximately 50 ft beyond the radiation control boundary. Samples
eollected from that area identified PCBs, lead, and uranium as COPCs. In August 1995, that area
was remsdiated as part of a voluntary comrective action (VCA) reported in "VCA Completion Report
for PRS 39-002(c),” LA-UR-06-447, January 1996

5.5.4 Figld Investigation

The objective of the investigation at PRS 39-008 is to determine if COPCs are present in the soils
betwean the gas gun and the ciiff backstop, the debris mound, and the local drainage. The
conceptual model for the site deals primarily with the presence and redistribution of sutface
contamination that have been depositad as a result of dispersal of exparimental materials by
operation of the gun. Contaminated soil is subject to transport by surface water and wind action.
while some contaminants may be absotbed, inhaled, or ingestad by exposed receptors.

Fieid sampling efforts at PRS-008 were completed in Octeber 1895 and began with establishing a
sampling grid by land survey methods. A radiation survey of the grid area and adjacent drainage
was conducted in 1993, Sampiing surface soifs from the levelled area and adjacent drainage and
sampling surface and subsurtace regions of the debrs mound were then completed. Finally, a
land survey of the actual sampling points was compieted to determine their location coordinates
and elevations relative to a local benchmark.

8.56.4.1 Surveys

In 1893. a 200- by 200-1t grid was instalied on 50-ft centers by land survsy between the main road
and the ¢liff face encompassing the site buildings and the posted radiation control area. A
radiation survey was conducted on 10-ft centers within the grid area. In this survey, the entire area
within 5 ft along & grid line was surveyed to locate the highast radiation Isvel; that location bacame
a biased candidate for sampfing. The radiation surveys were conducted with a FIDLER probe and
a bsta/gamma pancake probe to map the radigtion levels at the soit surface. No addmonal radiation
or XRF measurements ware conducted in 1995.

5.5.4.2 Sampling

Surtace {0-6 in) and near-surface {6-10 in) soil samples were coliscted from six Iocations between
the gun building {39-137) and the cliff face (Figure 5.5.4-1). Sampling locations based on
elevated radiation readings are 39-1349 and 38-1352. Theremaining sampling locations, 39-
1347, 39-1348, 38-1350, and 38-1351, were evenly spaced between the gun building and the
cliff face. Four sampling locatians 39-1255 thraugh 39-1358 were established on the debris
mound, where surtace {0-6 in) samples and samples at various depths were collected. At 39-
1355, the hand augered hois was refused at a depth of & ft, the soil wuff interface, where a sample
was collected. At 38-1358, the hand augerad hale was similarly refused at a depth of 7 #t, where a
sample was coliected. At 38-1357, the interface sample was collected at a depth of 3.5 ft and, at
39-1358, the deepest penetration was 5 ft, where a sample was coliected. The highest radiation
location in the drainage channel was sampied at the surface (0-3 in} at sampiling iocation 39-1358.

Figure §.5.4-1 shows sampling igcations 39-1351 and 38-1352 on the steep part of the terrain.
The cliff face has besn considerably undercut probably due to projectile impact and these
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sampling locations are actually on the same plane as the level area; projecting under the cliff
overhang.

To determine if the soil radicactivity detacted at the site was due to contaminated shrapnel or
pieces of depleted uranium, or to generai soil contamination, the field team treversed the area
searching for elevated radioactivity (beta/gamma). The fieid team measured radicactivity of a piece
of shrapnel at 39-1348 (First Reading). removed the offending piece and re-measured the soil
surface (Second Reading). inihis case, removal of the comtaminated piece resutted in reducing
the radioactivity from 2,000,000 10 100,000 ¢/m suggesting that the contamination was more
widely spread than only on the surface of the piece of shrapnsi.

All soil samples from this site were analyzed for SVOCs, metals, cyanide, total uranium. isotopic
thorium (thorium-228, -230, and -232), isotopic plutonium (plutonium-239 and -239+240), and by
gamma spectrometry. Only samples from sampling locations 39-1349, the high radiation location.
and 39-1352, one of the debris mound locations, were aralyzed for HE because HE was not
expected to be present at this site. The samples coliected and the analyses requested far PRS
39-004{c} are summarized in Table 5.5.4-1, while sample locations are presented in Figure 5.5.4-
1.

5,5.4.3 Field Scraentng

Surface material at each sampling point was screened for HE using the "Modil ied Grisss Reagent
Spot Test for Explosives” field kit, and selected sampling pofints were screaned for PCBs using
the "D-Tech" field kift. No PCBs or HE was detected in the scraening efforis.

5.5.4.4 Deviations from the RFl Work Plan Sampling Stratagies

Section 5.3.4.1.3.2, Gas-Gun Site, of the RF| Work Plan indicated that two locations on the cliff
face ware to be sampied. A possible cave-in under the cliff ovarhang while attempting to hammer
out sufficient twuff material for 2 sample and the height necassary to access the most likely spot for
sarnpling wete serious safety concems and the fleld team was advised not to attempt the
sampling. The cliff face was obviously a targst for the projectiles representing the same material -
found in the levsi area, therefare. characterization of the cliff face would be adequatsiy
accomplished by inference to the results from the level area.

Sertion 5.3.4.1.3.2, Gas-Gun Site, of the AFI Work Plan indicated that three samples were to be
collected from the debris mound, at the surface, at the intertace betwean the mound and the
original land surface, and from the center or elevated radiation location aleng the ¢ore. Bacause
of the shallowness of the borings (maximum 7 ft) and the problem of cuttings falling out cf the
hand auger tool anly the surfacs and interface samples were collected. This limitation on the
number of samples from the bore hole was judged not to detract from the characterization of the
debris mound.

Section 5.3.4.1.3.2, Gas-Gun Site, of the AFI Wark Plan indicated that two sampling locations
were to bs based on the 1993 radiation survay, the two highest radiation locations. Gne of the
highest radiation locations was sampled (39-1352) but the fiekd team found a location of
considerably higher radiation than that found in the 1993 survey (39-1348). A decision was made
to sample the location with the considerably higher reading irstead.

Section 5.3.4, Phase | investigations, RFl Work Plan, specified analyzing samples for total
petroleum hydrocarbons. This analysis was not conducted on soils at PRS 33-008 because site
personnel indicated little or no use of petroleum-based gils at this site and because the total
petroteum hydmocarbon procedurs would not quantify the compounds of concerm. The
alternative was to rely on SVOC analysis of surface samples to identity and guantify significant
hazardous compounds attributable to the petroleum-based oil. This is suppcrted by the
information contained in “Policy tor the Evaluation and Cleanup of Total Petroleum Hydracarbons
{TPHSs) in Soil" {(EM/ER:26-PCT-008, March 29, 1886).
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5.5.5 Evaluation of Inorganic Chemicals

Twenty-two soil samples [twelve surface (0-6 in.) and ten subsurface (six 10 in. and four 7 ftor 15
)] were collacted at the gas gun site, PRS 38-008, and analyzed for inorganics. Chramiumn, lead,
and uranium were detected at concentrations greater than their respective background UTLS in
the surface and subsurface scil samptes (Table 5.5.5-1). In addition, cyanide and silver, which
have no background UTLs, ware detected in eight and three surface and subsurface soil
sarmples, respectively (Table 5.5.5-1). Chromium was detected above its UTL in one sample, lead
was defectad above its UTL in six samples, and uranium was detected above is UTL in all twenty-
two samples collected at this PRS. Statistical comparisons of the site data sats to the background
distributions indicated that the site data for chromium and l¢ad waere not statistically greater than
background, while uraniurn was statistically greater than background. However, becauss of the
presence of a high concentration ot chromium in one sample and two concenirations of lead
above the SAL, these inorganics were not eliminated from further evaluation. Similar comparisons
for cyanide and silver could net be conducted because of the lack of background data. The p-
valuss for the statistical tests for the inorganics detected above background UITLs, except for
cyanide and silver, are presented in Table 5.5.5-2. As a result of the background camparisons,
five inorganics (chromiurn, cyanide, lead, sitver, and uranium) were camied forward to the SAL
comparison staga. All other inorganics that ware undetected or detected below their background
UTLs were siiminated from further evaluation.

TABLE 4.5.5-2
P-VALUES® FROM STATISTICAL TESTS FOR COMPARISONS OF DATA TO
BACKGROUND FOR PRS 39-008

Analytes Gehan Test Gurantile Test Slippage Test
Chromium 1.0 1.0 0.0

Lead 0.2 0.3 C.0
Uranium 0.0 0.0 0.0

2 See Section 3.2.1 of this report for an explanation af the p-values.

The location of sampiss with analyte values exceeding background UTLs are presented in Figure
5.5.5-1.

5.5.6 Evaluation of Radiontcitdes

»- . . .
Twenty-twa soil samples [twelve surface {0-6 in.} and ten subsurface (six 10 ir. and four 7ft or 15
ft)] were collected at the gas gun site, PRS 38-008. and analyzed for uranium and isatopic
thorium, and by gamma spectroscopy. Thorium-228, therium-230, thorium-232, uranium-235,
and uranium were detected at ¢concentrations greater than their respective background UTLs in
the suriace and subsurface soil samples (Table 5.5.6-1). The background UTL tor thorium-228 is
the same as for thorium-232 because these radionuclides are in secular equilibrium in the
environment. Similarly, the background UTL for thorium-230 is the same as the UTL for uranium-
234. The background LITLs for the thorium isotopes were calculated by canverting the total
thorium resuits to its isotopic components. As a rasult, statistical comparisons of the site data to
the background data are not appropriate because of the difference in analytical methods used o
derive the fwo data sets. The background comparison indicates that the site data for thorium-228,
thorium-230, and thorium-232 were greater than the background UTLs for several sampies {Table
5.4.6-1). Therefore. thorium-228, thorium-230, thorium-232, uranium-235, and uranium were
carried forward to the SAL compariscn stage. Because the uranium-235 data were obtained from
the gamma spectroscopy analysis. uranium-238, which does not emit gamma ‘ays, and uranium-
234 which amits very weak gamma rays, ware not reported at this site. All other radionuclides
were either undetectad or detected at levels nomally found in the environment and wera
eliminated from further evaluation.
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in addition, thorium-234 was detected in most of the soil samples but does not have a background
UTL or SAL (Table 5.5.8-1). In general, the detection of thorium-234 corresponded to high
concentrations of uranium because thorium-234 is the first daughter product in the radioactive
decay series for uranium-238. As a result, it is included In the SAL calculation far uranium and is
not considered as a separate contaminant from the detected uranium.

The location of samples with radionuclides exceeding background UTLs are presented in Figure
5.5.5-1.

5.5.7 Evaluation of Organic Chemicals

Twenty-two soil samples [twelve surface (0-6 in.) and ten subsurface (six 10 in. and four 7# or 15
ft}] were collacted at the gas gun site, PAS 38-008, and analyzed for SYOCs and HE. 8is{2-
sthyihexyl)phthalaie was detected in three surface and two subsurface soil sampiles and di-n-butyl
phthatate was detected in one surface and one subsurface soil sample {Table 5.5.7-1}. Atthough
these analytes are common taboratory contaminants, they wers carried forward to the screening
assessment because they were not detected in any of the blanks and may have been generated
as a result of the explosives testing at this site. No other organics were detacted in the samples
collected trom ths area around the gas gun, The undetected organics were eliminated trom
further evaluation.

Ths locations of samples with detected organics are presented in Figure 5.5.5-1.

TABLE 5.517.1
DETECTED ORGANIC CHEMICALS FOR PRS 39-008

Sample ID Location | Depth Bis(2- Di-n-butyl
1D (In) ethylhexyl)phthalate | phthalate
(mg/kg) (mg/kg)..
SAL N7A® N/A® 32 6500

'WO'M“ ’ 6 ledeiertedineieiel

DRSPS D Eh s
0239-95-0222
0239-95-0225 38-1357 0-8 C.05{J) 0.4(U)
0239-85-0227 180 0.06{J} 0.4(L)
0239-55-0228 39-1358 0-& 0.04(J 04U

0239-895-0231 39-1359 | ©-2 0.05{J} I 0.4{U) I

Notes: Qualfifiers used in table are defined in Saction 3.1.2.
Values in cells with bold borders are detected concentrations.,

= N/A = nct applicable '

5.5.8 Risk-Based Screening Assessment

Lead was detected in two subsurface soil samples and uranium was detected in thres surface and
two subsurface soil samples from the leveled area at concentrations that exceeded their
raspective SALs {Table 5.5.8-1) and were retained as COPCs. The other inorjanics that ware
detected above background UTLs, but betow SALs, were submitted to an MCE {Table 5.5.8-3).
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TABLE 5.5.8-1
PRS 39-008 INORGANICS WITH CONCENTRATIONS THAT EXCEED SALs

Sample 1D Location ID Depth Lead Uranium

{In.) (mg/kg)

SAL N/AR N/A® 400
£238-95-0208 38-1348 0-6 ] 138
0238-85-0208 0-6 11.6
0239-95-0210 10 10.8
0239-85-0214 39-1351 0-6
0239-95-0215 39-1352 0-6 13.1
0238-95-0216 10 ¥

Notes:; Values in shaded cells are »SAL.
% N/A = nat applicable

Because isotopic uranium analysis was not conducted on samples collected from the gas gun
site, it was not possible to determine whether the uranium detected was deplajed or natural
uranium, it was assumed, based upon historical knowledge, that the uranium present in the
samples was depleted uranium {DU) and, therefore, the sampla values wars compared to the SAL
for depleted uranium (130 mg/kg) for the screening assesment. The results of this comparison
found uranium to be present at concentrations greater than the DU SAL in sk soil samples from
the leveled area {Table 5.5.8-2}. In addition, uranium-235 was detactad at concentrations above
the background UTL in five of the soil samples wheare uranium was detected atove SAL. Inthres
of these samples, uranium-235 was also detected above s SAL (Table 5.5.6-1). However,
because uranium-235 is included in the tetal uranium value, which is also greatar than its SAL,
uranium-235 is not a separate contaminant. Therefore, only depleted uranium was retained as a
COPC.

In addition. thorium-228, thorium-230, and thorium-232 were detected above their background
UTLs. Because the background UTLs were graater than the SALs for these radionuclides, the
thotium isotopes were retained as COPCs (Table 5.5.8-2).

ThBLE 5.5-8'2
PRS 338-008 RADIONUCLIDES WITH CONCENTRATIONS THAT EXCEED SALs

Sample ID Lacation | Depth | Thorium- | Thorlum- | Thortum- | Uranium
[2] (in) 228 230 232
(pCi/m) (pClig} (pCi:g}

SAL N/A? N/A® 1.7 0.18 0.77
0239-96-0208 | 39-134% 0-6 1.7(J
$239-96-0209 0-8
0238-96-0210 10 1.7
0238-96-0211 | 35-1350 0-8 1.2 0

0232-96-0213 | 39-1361 0-6

02358-96-0214 10
0230-96-0215 | 39-1352 0-6 1.7
0239-96-0216 10
0239-86-0221 39-1385 180
0239-96-0223 | 39-1356 84 0

0239-96-0227 | 38-1357 180

0239-96-0230 | 39-1358 180

Notes: Qualifiers ussd in table are defined in Section 3.1.2.
Values in shaded cells are >SAL.

2 N/A = not applicable
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No organics were detected at concentrations greater than their respective SALs in any of the
sampies collected at PRS 38-008. Bis{2-ethylhexyl)phthalate was detected in three surtace soil
samples and two subsurface soll samples and di-n-butyl phthalate was detected ir: one surface
soil sample and one subsurtace $oil sample below their respective SALs of 32 mg/kg and 1300
mg/kg (Tabls 5.5.7-1). Di-n-butyl phthalate was submitted to the MCE for norncarcincgens (Table
5.3.8-3). Bis{2-ethylhexyl)phthalate was not submitted to an MCE because it was the only
carcinogen detected and was eliminated from further evaluation. No other organics were
detected at the gas gun site.

Muitiple Chemlcal Evaluation

‘The MCE included four analytes in the noncarcinogenic effects category {Table 5.5.8-3}. The
sum of the maximum nomalized concentrations is 0.8, which is below the target value of 1.0.
Therefore. these analytes were not retained as COPCs.

TABLE 65.5.8-3
MULTIPLE CHEMICAL EVALUATION FOR SOIL SAMPLES FROM THE GAS GUN
SITE AT PRS 38-008

Chemical | Location | Sample ID Maximum Soi§ SAL" | Normalized
B Sample Values Values
Noncarcinogenic Eftects (mg/kg
Chromium | 38-1349 | 0239-95-0208 111 210 0.53
Cyanide 39-1356 | 0239-95-0223 (.59 1300 0.05
Di-n-butyl 39-1347 | (0239-95-0205 2.6 1300 0.0
phthalate

Silvar 39-1349 | 02358-95-0208 100 380 0.26
Total™: 0.8

% SAL = screening action leval,
" Total may not equal sum of normalized values due to rounding.

5.5.9 Human Health Risk Assessment

A human health risk assessment was conducied on PRS 38-008 because several SOPCs that
require further evaluation were retained as a result of the screening assessment,
Noncarcinagenic hazards wera evaluated using Laboratory site-specific exposure parameters and
the guidance set forth in the Risk Assessment Guidance for Superfund {(RAGS}, Part A (EPA
1983). The hazard calculations were based on the current land use, i.e., continued Laboratory
operations, The radionuclide dose was calculated using RESRAD 5.61, which alsn incorporated
Laboratory site-specific parameters and was based on the current land uge. Risk calculations were
performed to datermine it the hazard index was greater than 1.0 or the radicnuclide dose was
greater than the recommended dose limit of 30 mram/yr.

5.6.9.1 Review of COPCs and Extent of Contamination

Lead, thorium-228, thorium-230, thorium-232, and uranium were retained as COPCs for the gas
guh site, PRS 39-008,

The area associated with the gas gun {PRS 35-008) including the debris mound and the drainage
channel was adequately sampled to determine the extent of any contamination originating fram
this site. The highest concentrations of uranium were cortined to the surface and subsurtacs soit
samples at two sample locations, 39-1348 and 39-1352 (Figure 5.5.4-1 and Tabie 5.5.5-3).
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Sample location 38-1352 is under the overhang of the dlitf into which projectiles were fired from
the single stage gas gun, while sampls iocation 39-1348 is approximately 75 #t in front ot the
overhang and approximately 15 to 20 it north of the debris mound {Fingurs 5.5.4-1). Uranium was
also detected at a concentration slightly above the DU SAL in a surface soil sampl: collected from
sample location 38-1350, which is approximately 50 ft north of sample location 39-1349 (Figure
5.5.4-1). Both sample locations 39-1348 and 39-1350 are within the area of influence of The olift
into which projectiles are fired. The high concantrations of lead were detected in two subsurace
soil sampies (10 in. depth} collected from sample locations 39-1351 and 39-1352 {Figure 5.5.4-
13, which are under the overhang of the cliff into which projactiles were tired. The high lead
concentrations in the subsurtace laysr are probably dus to the burial ot the projectiies by debris
from the cliff following detonation. The thorium radicisctopes were detacted above background
along the cliff face and approximately 40 to 60 ft in front of the cliff. Thorium radioistopes were
also detectad above background in the debris mound. The debris mound and the drainage
channel both had uranium concentrations greater than ackground but below the DU SAL (Tabie
5.5.5-3).

5§.5.8.2 Exposure Assessment

The contaminant scurce is the area of impact from the gas gun, the contaminated media are the
surface and subsurface soils, and the exposure routes Include incidsental ingestion, inhalation,
and dermal contact under a non-intrusive industrial scenario. The exposure area (approximately

6500 m°) includes the leveled area and the debris mound.

The exposure point concentrations were RMEs and were derivad based on the 95% upper
confidence limit (UCL) of the arithmetic mean (Table 5.5.9-1). The data set used t> cakculate the
95% UCLs consisted of all samples collected from within the exposure area. The distributions of
the COPC concentrations at the site are not consistent with either normal or lognarmal
distributions, the mathematical distributions commenly associated with environmental soil
contamination. The Kolmogorov-Smimov Test, a nonparametric goodness of fit test was used to
compare the distributions of the COPC concenirations at the site and found that the
concentrations are not consistent with aither of the distributions.

Because the COPC concentrations are not consisteni with commenly used distributions, a
statistic (i.e., B5% UCLs) based on these distributions would not be valid. Therefors, the 85%
UCLs are calculated using a resampling technique known as bootstrapping (Efron and Tibshirani
1988). Bootstrapping is a nonparametric. computer-eased technigue that makes use of a Monte
Carlo algorithm applied to the observed data set. Resampling from the original data set is used to
generate an approximate distrioution for the sample mean, from which an approximate 95% UCL
may be computed. Inthe cases of the COPC concentrations &t this site, this statistic is more
useful than a parametric or semi-parametric one because distributional assumptio s about the
data are nat necessary.

TABLE 5.5.9-1
EXPOSURE FPOINT CONCENTRATIONS USED TO CALCULATE THE
ESTIMATED INTAKES FOR EACH COPC

Analyte industrial Long-Term Worker
{ma’kg) (pClig)
Lead 312 N/A®
Thorium-228 - NiA 2.0
Thorium-230 N/A . 1.9
Thorium-232 N/A 2.0
Uranium 4759 1803.6

® N/A w not applicable
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The pathway-speciiic and radiolagical-specific doses from exposure to radicnuclides are
estimated by RESRAD version 5.61. The expasurs pathways include external gamma irradiation,
soil ingestion, inhalation of dust, and inhalation of radon gas. The RESRAD code astimates the
dose contributions of the exposure media by mathematical modaling of the soil data. RESRAD
calculates the annual dose estimates for individual radionuclides using site-specifi> exposure
point concentrations and axposurs assumptions (Appendix E). The dose contribution of
daughter products is included in the dose estimates for the primary radionuclides. The annual
dose estimates derived from RESRAD. exprassed in mrem/yr, are then compared lo the radiation
dose limits for the appropriate axposure scenario. The dose limit, as proposed in EPA's Radiation
Site Cleanup Regulation, 40 CFR 196 (EPA 1893, 06-0119), is 30 mrenvyr for the current
industrial scenario. in addition, Department of Energy Order 5400.5 stipulates a target dose limit
of 100 mrem/yr for industrial scanarios.

Because the area is not utilized every day for 8 hours/day, the exposurs time and axposure
frequency are estimated based on conversations with current site personnel. The exposurs time
is estimated to be no more than 2 hrs/day and the expasure frequency is estimate to be 22
dayssyear. The intake equations and the exposure parametsrs used to calculate the ADDs tor the
COPCs are presented in Tables C-1, C-2, and C-3 of Appendix C. The calculated ADDs for
noncarcinogenic effects for each expasure pathway are presented in Tables 5.5.9-2, 5.5.9-3, and
55.9-4. The RESRAD summary output files for the radionuclides of concern are provided in
Appendix E. ’

Please refer to Section 5.1.9.2 of PRS 39-004{a d) for a comprehensive presentation of the
exposuie assessment.

5.5.9.3 Toxicity Assessment

The toxicity assessment for PRS 385-008 is the sams as presented in Section 5.1.9.3 for the firing
sites at PRSs 38-004(a.d). The toxicoiogical profiles and toxicity criteria (Table C-4) for the COPCs
are pressented in Appendix C.

5.5.9.4 Risk- and Dose Characterization
inlogi igk

The potential human health risks associated with the selectad human exposure pathways are
assessed by combining the calculated doses with the toxicity criteria. USEPA has developed
guidelines for assessing the potential risks to individuals from exposure to carcinogenic and
noncarcinogsnic chemicats, and uses separate mathodologies for estimating the risks from these
two classes ot compounds. The risk and dose characterization discussion for PRE 39-008 is the
same as presented in Section 5.1.8.4 for the firing sites at PASs 38-004(a,d}.

For cument land use conditions, potsntial risks associated with incidantal ingestion and dermal
cantact by on-site workers were guantified for the entire firing site arsa. The potential risk
associated with the inhalation exposure pathway was not quantified be¢ause the noncarcinogens
do not have inhalation RfDs. No carcinogenic COPCs, far which an upper-bound axcess lifetime
cancer risk was calculated, were retained at this site. Lead and uranium were the COPCs for which
hazard indices wers calculated. In the case of lead, EPA has not derived reference doses for
evaluating lead toxicity. EPA Region V1 nas indicated that an industrial preliminary remediation
goal (PRG) of 1000 mg/kg would result in the protection of a pregnant female worker. The
exposure point concentration for lead (312 mg/kg) is below the industrial PRG andl therefore is nat
considered to present a hazard 1o the on-site workers. The model used by EPA Region Vi
indicates that the tetal blood lead level due to this soil iead concentration would be 6.6 pg/dt.,
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which is below the 10 ug/dL blood {ead level of concern. The equations and assumptions used to
arrive at this blood lead level are presented in Appendix C. In ortder to provide an estimate of the
total cumulative risk at the firing site, lead has been incorporated into the calculatisns by dividing
the exposure point concentration by the PRG (see below). The guantitative risk estimates
associated with the COPCs are presented in Tabies 5.5.9-2 and 5.5.9-3. The total hazard indices
for the various exposure pathways associated with the current land-use are prasented in Table

5.4.9-4,

individuais may be exposed to a combination of pathways at any given time and therefore the
combined pathway risks for plausible multiple pathway exposures were calculated and presanted
in Table 5.5.9-4. The hazard index for the current land use scenaric was 0.7, which is beiow the
target value of 1.0, and indicates that hazand from the noncarcinogenic COPCs at this site is

unlikely.
Badiclngical Dose

The potantial dose of the radionuclides associated with the sglected human exposure pathways
are assessed for each exposure scenario using RESRAD 5.61. Dose contribution by daughter
products are included in the dose estimates for depleted uranium. The long-term worker scenario
exposure pathways include extemal gamma irradiation, soil ingestion, inhalation of dust, and
inhatation of radon gas. The RESRAD input parameters for each exposure scenario are provided
in Appendix E and the exposure point congentrations are presented in Table §.2.8-1. The
RESRAD output in Appendix £ Is for exposure to 1.0 pCifg of each radionuclide COPC and is not
based on the exposure point concentrations.

TABLE 5.5.9-2
EXPOSURES AND RISKS ASSOCIATED WITH INCIDENTAL INGESTION
OF SOIL BY LONG-TERM WORKERS FOR THE WHOLE FIRING SITE
AREA UNDER CURRENT LAND USE CONDITIONS

Nop- Exposure Average Daily RFD Target Crgan ADD:RfD
carcinogen Peoint Doss or Critical Ratio
Cancantration {mg/kg-day) Effect
{my/ky) (mg/kg-day}
Inorganics RME fME RME
Lead 312 N/A? 1E+D3° Central Nervous 3E-01°
Systam
Uranium 4758 4.1E-04 JE-03 Kidnsy 1E-01
Hazard 0.4
Index

2 N/A = not applicable _
P EPA has not derived RfDs for lead, The vaiue presented is the industrial PRG for lead obtained from EPA
Region VI, which uses a pragnant female worker as the exposed individual.
* The ratio for lead is derived by dividing the axposure paint concentration by the industrial PRG.
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TABLE 5.5.8-3
EXPOSURES AND RISKS ASSOCIATED WITH DEAMAL CCNTACT OF
SOIL BY LONG-TERM WORKERS FOR THE WHOLE FIRING SITE AREA
UNDER CURRENT LAND USE CONDITIONS

Non- Exposure Average Daily ; Adjusted HFD | Target Organ ADD:RiD
carcinogen Foint Dose or Critical Aatio
Cencentration | (mg/kg-day) Effect
{ma’kg} (mg/kg-day)
inarganics RME RME RAME
Lead 312 N/A? 1E+03° Central Nervous JE§1¢
System
Uranium 4759 1.3E-04 SE-03 Kidn sy AE-02
Hazard 0.3
Index

2 N/A == not applicable

& EPA has not derived RiDs for lead. The vaius presantad is the industrial PRG for lead obtained from EPA
Region Vi, which uses a pregnant famala worker as the exposed individuai.

®Tha ratio for laad is denived by dividing the sxposure puint cancsntration by the industrial PRG.

TABLE 5.5.9-4
SUMMARY OF ESTIMATED RISKS ASSOCIATED WITH EXPCOSURES
AT PRS 835.008

Receptar/Pathway ' | Noncancer Hazard Index
CURAENT LAND-USE CONDITIONS
RME
LONG-TERM WORKER (Whole Area)
incidental ingestion of Soii 0.4
Dermal Contast with Soil 0.3
Inhalation of Fugitive Dust N/A®
Lumulative Risk 0.7

= N/A = not applicable because thers are no inhalation RfDs.

The annual total dose cortributions for individual radionuclides and pathways for the current lang-
use scenario are presented in Table 5.5.9-5. The estimaied annual dose of 36.7 rremyr for the
long-term warker is slightly above the recommended dose limit of 30 mrenvyr, but below the 100
mremvyr dose limit required by DOE Order 5400.5. The estimated dose limit is driven by the
external irradiation and inhalation pathways, which accounts for 96.7% of the total estimated dose.

TABLE 5.5.9-5 -
ANNUAL DOSE CONTRIBUTION FOR INDIVIDUAL RADIONUCLIDES FOR THE
CURRENT LAND-USE SCENARIO

Exposure Thorjum- | Thorium- | Uranium | Total by Percent
Pathway 2287232 230 Pathway | Contribution
(mrem/yr) { {(mrem/yr) | {mrem/yr) | {mrem/yr) | by Pathway
External irradiation 1.6 0.08 15 17 46.3%
Inhalation of dust 0.3 0.05 18.2 18.5 50.4%
Inhalation radon gas 0.08 0.000086 2.8E-09 0.06 0.02%
Ingestion of soil 0.02 .05 1.2 1.2 2.9%
Total 2.2 0.1 34.4 Long-tarm worker scenario
total: 36.7 mremvyr
Percent 6% ¢.3% 93.7%
Cantribution by
Radionuclide
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Uncartairties in the Human Health Risk Assassment

All ngk assessments involve the use of assumptions, judgments, and incomplete Jata to varying
degrees that contributes to the uncertainty of the jinal estimates of risk. Uncertainties resuft both
from the use of assumptions or models in Hiew of actual data and from the eérmor inherent in the
estimation of risk-related parameters, and may cause the risk {o be overaestimatsd or
underestimated. Therefore, the results of the risk assessment should not be consiiered as an
absolute estimate of the risk to the individuals potentially exposed to the chemicals.

Consideration of the uncertainties related 1o the various aspects ¢f the risk assessment allows for
a batter interpretation of the rasults and an understanding of the potential adverse sffects an
human heakh. ingeneral, the primary spurces of uncertainty are associated with site conditions
(e.g.. land use assumptions} ; toxicological data (e.g., iaxicity criteria); and exposure assessment
{e.g., exposure pathways and parameters}.

The uncertainties associated with the sigk assessment for PRS 39-008 are the same as presented
in Section 5.1.9.4 for the firing sites at PRSs 39-004(a.d).

5.5.10 Preliminary Ecological Assessment

In cooparation with the New Mexico Environment Department and EPA Region V|, the Laboratory
ER Project is developing an approach to ecological risk assessment. Further ecological risk
assessment af this site will be deferred until the site can be assessed as pant of the ecaological
expeosure unit methodology currently baing developed.

§.5.11 Conclusions and Recommendations

The nonradiological hazard was found to be less than the target vaiue of 1.0, indicating that there
is no unacceptable hazard to site personnel from these COPCs. Although the total estimated
dose for the radiclogical COPCs was slightly greater than 30 mremvyr, the estimated dose of 36.7
mrem/yr was well below the 100 mremvyr stipulated in DOE Order 5400.5. In addition, the site
personnel partake in the Laboratory monitoring program for exposurs to radiation as well as
routing medicat monitoring. Based on conversations with current site personnel, there has not
been any serious exposura to radiation or medical problems repornted for the individuals that work
at the site. Therefore, because the gas gun site, PRS 38-008, is still active. and no unacceptabie
risk is present, no further action is recommended at the gas gun site untit it is decommissioned.
However, surface water concems do exist that will require the implementation of BMPs at the firing
site to address storm water runoff.
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5.6 Intermittent Stream Channels

This section describes the efforts and results of sampling the intermittent stream channel
segments associated with the firing sites and the main Ancho Canyon (Nonth Fork) channel area
that runs from ihe firing areas 1o the boundary of TA-39 (State Rd. 4). Stream channel
characterization was conducted as pan of the firing site evaluations. The study area of the main
intermittent streaam channel is presented in Figure 5.6-1. The firing sites [PRSs 29-004(a.b.c.d,
and e} ail have stream channe! drainages that run adjacent to the firing areas; all of which drain into
the main Ancho Canyon channel, Uranium was retained as a COPC in the upper reach of the
canyon adjacent to the firing sites, but was not detected downstream at concentrations of
congarn. Arisk assessment found that there was not an unacceptable risk to human health from
the level of uranium detected under the continued Laboratory use (i.e., industrial} scenzrio. The
stream channel will be re-evaluated whan the firing sites are decormmissioned.

5.6.1 History

Operations aftecting the stream channel segments are those associated with the firing sites and
are discussed in Sections 5.1 through 5.4 of this report. Operations began in 1953 and are still
active; however, use of hazardous materials (a.g., depieted uranium, mercury) was discontinued
between 1578 and 1981 {personai communication, J. King, May 21, 19897).

Materials used in significant quantities over the years and that may have entsrad the stream
channel system include barium, beryliium, natural and depleted uranium, mercury, lead,
aluminum, copper, brass, stainless steel, thallium cadmium, chromium, thorium-232 (natural),
dielectric oil, PCBs, and various types of HE (RDX, HMX, Baratol, PETN, TATB, TNT, Composition-
B, and cyclotal).

The stream channel system is discussed in further detai in Section 5.3 of the AF1 work plan for GU
1132 (LANL 1993, 1089).

5.5.2 Description

Beyond that discussed in Chapter 2 no additional gedlogy, hydrology., soils, or wildlife habitat
information is available. However, a geomorphic evaluation of the canyon bottom and associated
runoff areas is presented in Appendix E.

5.6.3 Previous Iinvestigations

Ne previous investigations weare conducted on the intermittent stream channel that provides
perinent information on the assessment of contaminant distribution, redistribution, or human
health risk. However, two sediment samples at PARSs 39-004(a.d} and two at PRS 38-004(c) were
collected in the stream channel adjacent to the firing pads. Discussion of these samples and the
associated analyticai results are included in Sections 5.1 and 5.3, nespectively.

5.6.4 Fileld Investigation

The objective of the investigation of the stream channel is to determine  COPCs are present in
the channel or bank sediments. The conceptual model tor the canyon bottomn deals primarily with
the erosion and redistribution of surface contaminants that have been deposited on the firing
pads, hill slopes, mesa tops, and in stream channels traversing ihe firing sites as a resut; of
dispersal by explosiva sxperiments, Contaminated soil is subjact to transport to and within the
stream channel by surface water and wind action, while some contaminants may te absorbed,
inhaled, or ingested by exposed receptors.
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Field surveys and sampling efforts in the stream channels wers started in 1993 and were
completed in September 1995. These efforts included: 1) a radiation survey of segments of the
stream channeg! adjacent to each firing site in 1993; 2) a radiation and XRF survey based on a
geomorphic evaluation of likely contaminant accumuiation points along the entire main channel in
1994; 3} a radiation survey of portions of the old main channel that remained after engineering a
diversion around the "soil dump” area in 1985; 4) sample collection in the main channe! based on
the information obtained in the radiation and XRF surveys in 1894, §) sample collection in the
stream channels adjacent lo each of the firing sites in 1985; and 6) a land survey ciths actual
sampling points after sample collection to detarmine their location coordinates and elevations
relative to a local benchmark.

5.6.4.1 Surveys
5.6.4,1.1 19893 Radiation Survey

The 1993 radiation survey was conducted in each stream channel sepment adjaczmt to its flring
pad to map the radiation levals in the channg! sediments documenting the radlation readings at
10-ftintervals. The radiation surveys were conducted with a FIDLER probe and a beta/gamma
pancake probe. The area was further scanned about 5 ft either side of the traversie between the
10-ft intervals with the pancake detector for elevated radioactivity. Upon finding an elevated
reading, a search was made for the highest reading inthe area and the reading and location were
racorded along with a FIDLER reading at the same point. The radialion survey information and
summary is contained in a meme to the TA-30 files from Essington, (In preparation).

At PRSs 39-004(a,d), the stream channeg! was surveyed trom approximately 190 ft upstream to
approximately 270 downstream ot the firing peint reference. Radioactivity ranged from
background to 168,000 o/m beta/gamma at a paint 150 ft downstream of the reference point.
Most of the highly elevated readings were associated with contaminated shrapnel in the stream
channel or bank sediments.

At PRS 239-004(b), the stream channel was surveyed from approximately 80 ft upsiream to
approximately 100 fi downstream of the firing point reference, but the survey continued
downsiream another 180 tt to a culvert adjacent to PRS 38-004(e) and then for another 390 ft
further downstream beyond the culvert. The highest beta/gamma raading adjacent to PRS 39-
BO4(b) was 86,000 ¢/m; however & highsr reading {115,000 ¢/m) was observed at the mouth of
the culvert between PRSs 39-004(b and ¢}." Eighty feet downstream from the culvert, which is
aiso approximately 80 # downstrearn from PRS 39-004(e) reference point, the highest
beta/gamma reading was 22,000 o/m. At 220 ft further downstream the reading was 7100 c/m
relative to a site background ranging from 90 to 170 o/m.

At PRS 38-004(c), the stream channel was surveyed as part of the 200 #t by 200 f1 grid at the firing
pad; however, specific readings attributed to the stream channe! were not separztely recorded.
Radlation survey notes state that, "A smalt dry stream bed went through the grid with no
detectable readings in t." As a result, the stream channel survey was not extended bayond this

point.
5.6.4.1.2 1994 Radlation and XRBRF Surveys

During August 1854, the stream channels in tributaries adjacent to PRSs 38-004/b and e), PRSs
39-004{a,d}, and PRS 32-004(c}, as well as the main channel to a point beyond the site boundary
just east of State Road 4, were surveyed for inorganics using XRF and radiation. Basedona
geomorphic avaluation, 13 surtace locatians in the strzam channels where sediments had
accurmulated were surveyed (beta/gamma) and a small amount of material was collected and
analyzed by XRF. Similar surveying and sampling were conducted on and in the adjacent bank
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deposits to collect material from various strata representing the most ikely historical deposits of
materials from upstream, i.e., the firing sites. For the XRF measurements, a small amount of
matetial was colleciad from the stream channel sediment accumuiations (0-3 in), and submitted to
CST-8 under chain of custody control for XRF assay.

Results of the survey are reported in a memo to the TA3® Files fram Essington, Dated July 1997
(In preparation). The survey indicated elevated radioactivity in the stream channel and bank
sediments close to the firing sites and no elevated readings throughout the main channel excepl
for one piece of radioactive shrapnel between State Road 4 and the TA-38 boundary. This piece
of shrapnsl was flat (about 3 mm thick) and about 3 in. dlameter, which was apparently composed
of beryllium,with signs of oxidized uranium imbedded in the surface. The XRF results did not
raveal elevated metals concentrations downstream from the firing sites but did indicate a
difierence between the stream channel sediments and the bank deposits. Athouagh the
differences were small, there was a significantly (85% confidence level) higher average leve! of
barium and fitanium in the bank deposhs4han in the stream channel sediments. The relative
levels of zinc were reversed.

in 1995, a walkover radiation survey was condutted on the parfion of stream charinet immediately
downstream from the last 1995 stream sampling point af the firing sites. The survey was
congucted with a beta/gamma detector recording the major alevated readings. Nine radiation
readings were obtained in the channel downstream from PRS 39-004{¢) extending 300 ft trorn
sampling locatlon 39-1276 to the confiuence with the main channel from PRE 39-004(a, d).
Actual distancss for the readings were not recorded and most of the elevated readings were
associated with small pieces ot uranium or shrapnel (the highest was 50,000 ¢/m at about the
confluenca}. Seven additional readings were obtained in the main channel below the confiuence
1o a distance of approximatsly 510 f. Elevated readings (the highest was 30,000 ¢/m ciose to the
confluence) were associated with small pieces of uranium or shrapnel. Eight reacings were
recarded for radiation measuremants made in the stream channel from PRS 39-004(c) starting at
the last sampling location (38-1283) to the confiuance ot the tributary with the main canyon stream
channgl. The highest reading was 25,000 c/m just upstreamn fror the main mad culvert. Most of
the elevated readings were associated with small piecas of uranium or shrapnel.

The main channel that flows adjacent to-the sail dump was diverted in 1993 to provide erosion
protection for materials In the soil dump. Remnants of the ald main channel still exist as an upper
and a lower "old channel"; these were survayed as part of the effort described above. The
highest reading of 10,000 c/m was observed about 130 ft upstream from the confluence of the
old upper and main channels. Similarly, the highest reading of 35,000 ¢/m in the old lower
channel occurred approximately 186 ft upstream from the confluence; this iatter r2ading was
noted to be associated with a small pisce of uranium or shrapnal.

5.6.4.2 Sampling

Geomorphic, radiation, and XRF survey efforts in 1894 aided in selecting eight sempling locations
in the main stream channel and in the tributaries. Surface samples {0-6 in) wers collected from
deposition areas in the stream channel and from the adjacent stream bank. Sampling locations
79-1124 and 38-1125 were midway betwesn PRSs 39-004(b and s} (Figure 5.6.4-1}. Sampiing
locations 39-1126 and 39-1127 were apponimately midway between PRS 38-004(a) and the
confluence with the main channel (Figure 5.6.4-1). Sampling locations 38-1128 and 39-1129
were within the first major deposition zone about midway between PRS 38-004(cl) and the
confluence (Figure 5.8.4-1). Sampling lccations 38-1130 and 38-1131 were a short distance
downstream trom that confluence. Sampling iocations 39-1136 and 39-1137 were midway
between PRS 38-004(c) and the confluence of that tributary with the main channe! (Figure 5.6.4-
2}. Sampling locations 39-1138 and 39-1139 were a short distance downstream from that
contiuence. Sampling locations 39-1140 and 39-1154 were in the main channel opposite the
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langfill at PRS 39-001{a} and sampling locations 39-1155 and 39-1156 were in the main channel
between State Road 4 and confluence of the main Ancho Canyon channal with the Ancho
Canyon {North Fark) channel {ses Section 5.6.4.4 tor deviations to the sampling plan) {Figure
5.6.4-3). A reference surface (0-6 in) sample was collected batween the Ancho Canyon main
channel and the base of the hill slope to the south in TA-33. This sampie was to provide an
indication of whether contaminants from the TA-33 testing areas had impacted the eastermn region
of TA-38. These samples were analyzed for SVOCs, metals, cyanide, HE, total uranium. total
thorium, isotopic uranium and thorium, and by gamma spectromeétry.

A series of nine sampling locations werse idenfified in tha stream channsti adjacent to PRSs 39-
004({a,d) from approximately 450-ft upstream to 370 it downstream from the firing point referance
at roughly 150-ft intervals or at high radiation areas (Figure 5.6.4-1). After screening, the samples
for radioactivity, surface material (0-6 in) and shallow subsurface material (6-10 in) were coliected
from sampling locations 39-1263 through 1271. At PRS 39-004{b), sampling lociations 38-1272
through 39-1276 were simitarly screened and sampled {Figure 5.6.4-1). Sampling began
approximately 450 ft upstream and ended approximately 250 downstream from the firing point;
however, this stream channet! continues adjacent to PRS 38-004(e) and sampling continued
downstream. Sampie locations assigned to the latter PRS are 38-1277 through 39-1283 ending
at approximately 600 ft downstream from the firing point (Figure 5.6.4-1). At PRS 39-004(c},
locations 39-1284 through 39-1293 were similarly sampled starting approximately 800 ft upstream
from the firing point and ending approximately 600 ft downstream (Figure 5.6.4-2). All samples
were analyzed for SVOCs, metals, cyanide, isotopic thorium, and total uranium; selectad samples
were analyzed for HE and by gamma spactrometry.

Two samples of surface soil (0-3 In) representing the area background were collected from
between the base of the steep hill and the main road on the south side of the aceess road
opposite the explosives bunkers and processing laboratory (Buildings 394 and 39-5). These
sampling locations {(39-1360 and 39-1361}) were thought to be well away from the direct influence
of the closest firing site PRS 39-004(c). These samplgs were analyzad for SYOCs, metais,
cyanide, total uranium, and HE; isotopes of uranium and thorium; and by gamma spectrometry.

The samples coliected and the analyses requested tor the stream channel segments are
summarized in Tables 5.6.4-1 and 5.6.4-2.

5.6.4.3 Field Screening

Surface material at each sampling point was screened for HE using the "Modified Griess Reagent
Spot Tast for Explosives” No HE was detected in the scraening efforts.

5.6.4.4 Devlations from the RFlI Work Plan Sampling Strategies

Bection 5.3.4.1.3.1, Firing Sites, {(Downstream Canyon Bottorn) of the RF| Work Plan indicated
that the canyon bottom woulkd be sampled along thrae transscts located more or 258
perpendicular to the stream channel to intercept major zones of contaminant depasition. The
field team ovaluated the trenching and sampling procedures and proposed an alternative
sampling strategy. The new stratagy was to conduct a geomorphic survey directed at locating
areas of sedimentation. At thoge locations and strata deemed to represent histarical
accumulations of potential cortamination from the firing sites, radiation surveys for detaction of
uranium and XRF analyses for potential metal cantaminams were proposad. Based on the
screening rasults, sampling of the stream channel and bank sediments was to be conducted at
eight or more locations {instead of three) starting in the stream channels near firing points and
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ranging down stream to the boundary of TA-39. Sampiing at discrete locations along the stream
channel to include areas of deposition and the associated stream bank deposits was thought to
provide a better biased sampling strategy, with better site coverags, and a mare direct opportunity
for locating erpded site contaminants.

Section 5.3.4, Phase | investigations, RFl Work Plan, speacified analyzing samples for total
petroteum hydrocarbons. This analysis was not conducted an stream channel samples because
tne likelihood of total petroleum hydrocarbons accumulating in the stream channel sediments or
bank deposits at a distance away fram the firing point sources was thought ta be unlikely. In
addition, the total petroleum hydrocarbon procadure would rot guantify the compaunds of
concern. Thae atternative was to rely on SVOC analysis of surlace sediments o identity anc
quantify significant hazardous compounds attributabie to the petroleum-based oil. This is
supported by the information contained In "Policy for the Evaluation and Cleanup of Total
Petroleum Hydrocarbons {TPHs) in Soil" (EM/ER:86-PCT-008, March 29, 1836).

5.6.5 Evaluation of Inorganic Chamicals

In 1994, the intarmittent stream channel was sarmpled from below the firing sites at PRSs 39-
004(a,b.c.d, and e} in the northern part of TA-38 fo just past State Rd. 4 at the southern end of
TA-38 (Figure 5.6.4-1). The samples collected during this field season jound copper, iead,
mercury, and uranium at concentrations greater than their respective backgro and UTLs as well as
cyanide and silver, which have no background UTLs, detected in the bank and/or channel
samples {Table 5.8.5-1). Uranium was also reported as undstected in four sampies, but had
detection limits above background {84.7 to 86.9 mg/kg). Lead was detected in three samples at
concentrations abova the background UTL, while mercury, copper, and uranium were detected
above background UTLs in six, saven, and seven of the sighteen samples, raspectively, Cyanide
and silver were also detected in one sample each.

In addition, stream channs! samples were coliected in 1995 as part of the extansive sampling
strategy for the firing sites (Figures 5.6.4-1, 5.6.4-2, 5.6.4-3). This sampiing effort found several
ingrganics (parium, cobalt, copper, lead, mercury, uranium, and zinc} at concentrations greater
than their background UTLs in samples collected from the upper stream channel segments
adjacent to PRSs 39-004(ad). 39-004(b), and 39-004(e) {Tables 5.6.5-2, 5.5.5-3, 5.6.5-4).
Silver, which has no background $JTL, was also detected in one sample in the stream channel
adjacent to PRS 38-004(e} (Table §.6.5-4). Copper. lead, and uranium were detected above
background UTLs in the middie stream channel segment adjacent to PRS 3€-004(c) (Table 5.6.5-
5). The highest concentrations for afl of the inorganics detected above background UTLs were in
samples collacted in the upper stream channel segments above the confluence of the stream
channels that run adjacent to the firing sites at PRSs 39-004(a,d), 39-004{b}, and 35-004(e)
{Figure 5.6.5-1).

r Adj -

Nineteen sediment samples [ten surface {0-6 in.) and nine subsurface (10 in.}} were collected
from the intermittent stream channe! segment that runs adjacent to the firing sites at PRSs 39-
004{a,d) and were analyzed for inorganics. Copper and uranium were detected at concentrations
greater than their respective background UTLs in surface and subsurface sediment sarmples trom
the imemittent stream c¢hanne! segment that runs adjacent to the firing pads (Tabls 5.6.5-2).
Copper was detected In one of ten surface sedimsnt samples above its background UTL, while
uranium was detected in four of ten surface and four of nine subsurface samples. Statistical
comparisons of the site data to the background distributions indicated that the sample values for
copper were not statistically different from background, while uranium data were different from
background (copper: Gehan p-value = 1.0, Quantile p-value = 1.0, Slippage p-value =
0.1;uraniurn; Gehan p-vaiue = 0.005, Quantile p-value = 0.0, Slippage p-value = 0.0). Copper
was, therefare, eliminated from further evajuation and uranium was carried forward to the SAL
comparison stage. All other inorganics that were undetected or detected below their background
UTLs were siiminated from further evaluation.
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The location of sampies with analyte values exceeding background UTLs are presented in Figure
5.6.6-1.

Eleven sediment samples [six surface (0-6 in.) and five subsurface (10 in.)] were collected from
the imermittent stream channel segment that runs adjacent 10 the firing sites at PRS 39-004{h)
and were analyzed for inorganics. Barium, cobalt, copper, laad, mercury, uranium, and zine were
detected at concentrations greater than their respective background UTLs in surface and
subsurface sediment samples from the intermittent strearn ¢hannel segment that runs adjacent to
the tiring pad (Table 5.6.5-3}. Cobalt and lead were detacted in three of sighl surface samples,
copper was detected in four of eight surtace and three of seven subsurface samples, mercury was
detacted in four of eight surface and two of seven subsurface soil samples, uranium was dstected
in five of eight surtace and four of seven subsurface soil samples, and barium and zinc were
detected in two samples (one surface and one subsuriace) above their UTLs. Statistical
comparisons of the site data sets to the backgroind distributions indicated that the sample values
for iead and zinc were not statistically greater than background. Lead and zinc were, therefore,
eliminated from further evaluation. Similar comparisons for mercuty coukl hot be conducted
because of the high number of nandetects in the backgrounc data set. The p-values tor the
statistical tests far each Inorganics are presented in Table 5.6.5-6. As a result of the background
comparisons, copper, mercury, and uranium were caried forward fo the SAL comparison stags.
All other inorganics that were undetected or detected below their backgrour! UTLs were
efiminated from further evaluation.

The location of samples with analyte values exceeding background UTLs are presented in Figure
5.86.5-1.

TABLE 5.6.5-8
P-VALUES® FROM STATISTICAL TESTS FOR COMPARISONS3 QF STREAM
CHANNEL DATA YO BACKGROUND FOR PRS 39-tt04(b}

Analytes Gehan Test Quantlle Test Slippage Tast
Copper 0.08 0.005 0.0
Lead 1.0 0.8 0.0
Uranium 0.09 0.04 0.0
Zing 0.9 0.3 0.0
9 See Section 3.2.1 of this repart for an explanation of the p-values.
Stream Channel Adjacent to PRS 30-004{e)

Filteen sediment samples [eight surface (0-8 in.} and seven subsurface (10 in.)] were collected
from the intermittent stream ¢hannel segment that runs adjacent 1o the firing cites at PRSs 39-
004(e) and were analyzed for inorganics. Copper, mercury, uranium, and zine were detected at
concentrations greater than their respective background UTLs in surface and subsurface
sediment samplas and siiver, which has no background UTL, was detected in one surtace sample
in the intermittent stream channel segment that runs adjacent to the firing patl (Takie 5.6.5-4).
Copper was detected in five of six surface and three of five subsurface samples, uranium was
detected in five of six surtace and three of five subsurface samples, and mercury and zinc were
detected in two soll samples {one surface and one subsurtace) above their UTls. Sliverwas
detecied in one suriace sample. Statistical comparisons of the site data to the background
distributions indicated that the sample values for zinc were not statistically greater than
background. Zinc was, therefore, eliminated from further gvaluation. Simitar comparisans tor
mercury and silver could not be conducted bacausa of the high number of nondetscts in the
mercury background data set and the lack of background data for silver. The p-vaiues far the
statistical tests used in the camparisons are presented in Table 5.6.5-7. As a result, four
inorganics (copper, mercury, silver, and uranium}) were carried forward to the SAL comparison
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stage. All other inorganics that were undetected or detected below their background UTLs wers
eliminated from further evaiuation.

The location of samples with analyte values excesding background UTLs are preserted in Figure
5.6.5-1.

TABLE 5.6.5-7
P-VALUES® FROM STATISTICAL TESTS FOR COMPARISONS OF STREAM
CHANNEL DATA TO BACKGROUND FOR PRS 33-004(e)

Analytes Gehan Test Quantle Test Slippage Test
Copper 0.0 0.0 0.0
Uranium 0.0 0.0 ¢.0

Zinc 0.6 0.4 0.0

& See Section 3.2.1 of this report for an axplanation of the p-values.
- H P |

Twenty-one sediment samples [eleven surlace {0-6 in.} and ten subsurtace {10 in.)) were
collected from the intermittent stream channel segment that runs adjacent to the firing sites at
PRSs 38-004(c} and were analyzed for inorganics. Copper, lead, and uraniur were detected at
concentrations greater than their respective background UTLs in surface and subsurface
sediment samples collected from the stream channel segment that runs adjacent ot the firing pad
(Table 5.6.5-8). Copper was detected in five of eleven surface and four of ten subsurface
samplas, uranium was detected in three of eleven surtace and three of ten subsurtace sampies,
and lead was detected in three samples {one surface and two subsurface} above their UTLs.
Statistical comparisons of the the site data sets to the background distributior s indicated that the
sample values for lead and zinc were not statistically graater than backaround. Lead and zinc
were, therefore, eliminated from further evaluation. The p-valusas for the statictical tests for the
inorganics detected above background UTLs are presented in Table 5.6.5-8. As a rasult of the
background comparisons, copper and uranium were carried forward to the SAL comparison stage.
All other inorganics that were undetected or detecied below thsir backgrounc UTLs were
aliminated from furthar evaluation,

The location of samples with analyte values exceeding background UTLs are presented in Figure
§.6.5-2.

TABLE 5.6.5-8
P-VALUES® FROM STATISTICAL TESTS FOR COMPARISONS OF STREAM
CHANNEL DATA TO BACKGROUND FOR PRS 38-004(c)

Anhalytes Gehan Test Quantlle Test Slippage Test
Copper 0.02 0.001 D.001
Lead 1.0 1.0 0.0
{Uranium 0.1 0.004 8.0
Zing 1.0 0.4 0.0

? See Section 3.2.1 of this report for an sxplanation af the p-values.

5.6.6 Evaluation of Radionuciides

The samples collected in 1394 found uranium-235 and uranivm detacted at concantrations
greater than their background UTLs in the bank and channel samples coliected from the upper
and middle intermittent stream channel segments (Table 5.6.6-1). Uranium was also reported as
undetected in tour samples, but had detection limits above background {84.7 to 86.9 mg/kg).
Uranium-235 and uranium were defected in four and seven of the eighteen samplss,
respectively, collected from the stream channel. In addition, thorium-227 anc thorium-234 were
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detected in several 1984 samples, but do not have background UTLs or SALs (Table 5.6.6-1). In
general, the detection of thorium-227 and thorium-234 corresponded to high concentrations of
urarium-235 and uranium because tharium-227 is the tourth daughter product in the radioactive
decay series for uranium-235 and thorium-234 is the first daughter product in the radioactive
decay series for uranium-238. As a result, these radionuclides are included ir the SAL
calculations for uranium-235 and uranium and, therefore, are not considered &5 separate
contaminants. All oiher radionuclides were either undetected or detected at activity levels
norrmally measured in the environmant and were eliminated from further evaluation. No
radionuclides were datacted above background in the lower stream channel segment.

The 1895 sampling effort also found uranium detected above background in the upper and
middie stream channel segments (Tabts 5.6.6-2; Figures 5.6.5-1 and 5.6.5-2). As with the
inorganics, the highest concentrations of uranium were detected in the samples coliected above
the confluence of the upper stream channel segmems that run adjacent to the firing sites at FRSs
39-004(a.d), 39-004(b), and 38-004(e) (Figure 5.6.5-1).

The locations of samples with radionuclides that exceeded background UTLs are presented in
Figures 5.6.5-1, 5.6.5-2, and 5.6.5-3.

Stream Channel Adiacent to PRSs 39-004(a.d)

Nineteen sediment samples [ten surface (C-6 in.) and nine subsurface (10 in.|] were collected
from the intermittent stream channet segment that runs adjacent to the firing sites at PRSs 39-
004(a,d). Al of the samples were analyzed for uranium and isctopic thorium, and eleven samples
were analyzed by gamma spectroscopy. Uranium was detected at concentrations greater than its
background UTL in the surface and subsutface sadiment samples in the intermittent stream
charnel segment that runs adjacent to the firing pads (Table 5.6.6-2}. Uraniun was detected
abiove background in four of ten surface and four of nine subsurface sampltes and was carried
forward to the SAL comparison stage. All other radionuclides were either undetected or detected
at activity levels ncrmally measured in the environment and ware eliminated from fucther
evaluation.

in addition, thorium-234 was detected in eight of the nineteen sediment sampies but does not
have a background UTL or SAL. In general, the detection of thorium-234 corresponded to high
concentrations of uranium because thorum-234 is the first daughter praduct in the radicactive
decay setigs for uranium-238. As a result. it is included in the SAL calculation for uranium and is
not considered as a separate contaminant from the detected uranium.

The location of samples with radionuclides exceeding background UTLs are presented in Figure
5.6.6-1.

nngl Agdi -

Eleven sediment! samples [six surface (0-6 in.) and five subsuriace (10 in.)] were c¢ollected from
the intermittent straam channel segment that runs adjacent to the firing sites at PRS 39-004(b).
All of the samples were analyzed for uranium and isotopic thorium, and seven sampies were
analyzed by gamma spectroscopy. Uranium was detectad at concentrations greater than its
background UTL in the surface and subsurface sediment saniples collected in the imermitient
stream channel segment that runs adjacent ot the firing pad {Table 5.6.6-2). Uranium was
detected above background in six of eight surface and three of seven subsurface sampies and
was carried forward to the SAL comparison stage. All other radionuclides were either undetected
or detected at activity levels normally measured in the environment and were eliminated from
further evaluation.

Thae location of samples with radionuclides exceeding background UTLs are presented in Figure
5.6.5-1.
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Stream Channel Adjacent to PRS 39-004(e)

Fifteen sedimant sampias [eight surface (0-6 in.) and seven subsurface {10 in.)] were collected
from the intsrmittent stream channel segment that runs adjacent to the firing sites at PRSs 39-
004(p). Al of the samples were analyzed for uranium and isotopic thorium, and six samples were
analyzed by gamma spectroscopy. Uranium was detected at concantrations graater than its
background UTL in the surface and subsurface sediment samples collected from the intermittent
stream channel segment that runs adjacent to the firing pad (Table 5.6.6-2). Jranium was
detected above background in five of six surface and two of five subsurface sampies and was
carriad forward to the SAL comparison stage. All other radionuclides were geither undstected or
detected at levels normally found in the environment and were aliminatad from further evaluation.

The location of samples with radionuclides excsading background UTLs are presented in Figure
5.6.5-1.

regm nngel Adi -

Twenty-one sedimant samplas [eleven surface (0-6 in.} and ten subsurface {10 in.)] were
collected from the intermittent siream channel segment that runs adjacent to the firing sites at
PRSs 38-004(c). Al of the samples were analyzed for uranium and isotopic thorium, and eight
samples were analyzed by gamma spectroscopy. Uranium was detacted at concantrations greater
than its background UTL in the surface and subsurface sediment samples ccllected in the
intermittent stream channel segment that nuns adjacent ot the: firing pad (Tab ¢ §.6.6-2). Uranium
was detected above background in six of eleven surface and none of the subsurface samples and
was carried forward to the SAL comparison stage. All other radionuclides were either undetected
or detected at activity lsvels normally measured in the environment and were eliminated from
further evaluation.

In addition, thorium-234 was detected in five of the twenty-one sediment sarnples but does not
have a background UTL or SAL. In general, the detection of thorium-234 corresponded to high
concentrations of uranium because thorium-234 is the first daughter produst in the radioactive
decay series for uranium-238. As a result, it is inciuded in the SAL calculation for uranium and is
not considered as a separate contaminant from the detacted uranium.

The location of samples with radionuciides exceeding background UTLs are presented in Figure
5.6.5-2.

6.6.7 Evaiuation of Organic Chemicals

No crganics were detected in the stream bank and stream channel samples collected in 1994 from
the intermitiant stream that runs the length of TA-38. Bls(2-ethylhexyl)phthalate and/or di-n-outyl
phthalate were detected in the stream channel sagments associated with the firing sites at PRSs
39-004(b and e) in 1985. No organics were detested in the samples collected in the intermittent
stream channel segments that run adjacent to the firing pads at PRSs 39-004(a.d) and 39-004{(c).
The undetected organics ware eliminated trom furiher evaluation,
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TABLE 5.6.5-2
INORGANIC CHEMICALS WITH CONCENTRATIONS AT DR ABOVE
BACKGROUND SCREENING VALUES FOR 1985 SAMPLES FRDM THE STREAM
CHANNEL SEGMENT ADJACENT TO PRSs 129-004{a.d}

Sample ID Locatien ID Dapth Coppsr Uranlum

{In.) (mg/kg) (mg/kg)
SAL N/A® N/A® 2800 230
sediment UTL N/A® N/A® 9.85 7.6
0239-95-0117 39-1266 0-6 31 7.2
0238-95-0120 39-1267 10 1.1{U} 9.6
0239-95-0121 38-1268 0-6 3.2 32.1
0239-95-0122 10 3.2 54.9
0239-85-0123 39-1269 0-6 4.3 16.4
0239-05-0124 10 5.3 23.4
0239-95-0125 39-1270 0-8 21 29.8
0239-95.-0126 10 2.1 21.2
0239-95-0127 30-1271 0-6 2.1 21.6

Notes: Qualifiars used in table are defined in Section 3.1.2.
Values in cells with bold bardars ara greater than background.

% N/A = nat applicable
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TABLE 5.6.5-5
INORGANIC CHEMICALS WITH CONCENTRATIONS AT OR ABOVE
BACKGROUND SCREENING VALUES FOR 1995 SAMPLES FROM THE STREAM

CHANNEL SEGMENT ADJACENT TO PRS 39-004(c)

Sampte 1D Location | Depth Copper Lead Uranium

)] {in.) (mg/kg) {mg/kg) (mg/kg)
SAL N/A® N/AZ 2800 400 230
sediment UTL N/A® N/A® 9.85 132.8 7.6
0239-95-0160 39-1287 10 11 25 2.4
0239-95-0161 39-1288 0-8 16 g5 5.8
0239-95-0162 -6 23 7.3 4.4
0239-95-0164 39-1289 0-6 13 L_’Q 12.7
0230-95-0165 10 21 15 1.7
0239-95-0166 39-1290 0-6 23 10 23.4
0239-85-0167 10 16 8.5 3.9
0239-85-0171 10 6.3 3.4 12.4
0239-85-0172 A9-1293 0-6 53 8.9 33.1
0239-95-0173 10 9.2 6.7 26.4

Notes:

Qualitiers used in table are defined in Saction 3.1.2.

Values in cells with bold borders are greatar than background,
® N7A = not applicable

TABLE 5.6.6-1
RADIONUCLIDES WITH CONCENTRATIONS AT OR ABOVE BACKGRQUND
SCREENING VALUES FOR THE 1984 SAMPLES FROM THE STREAM CHANNEL
FROM THE FIRING SITES TO STATE ROAD 4

Sample ID Location Depth [ Thorlum- | Thorium- Uranium- { Uranium |,
ID/Stake No. | (in.) 227 234 235 (mg/kg)
{(pCi/g) (pClig} (pCi/g)

SAL NYAS N/A® No SAL No SAL 10 130
sediment NiA® N/A® | Not Available” Not 0.12° 7.6

UTL Available®
AABOS88 | 39-1124/SCB-A Q-8 3.2 9.2 2.09{U) 85(U)
AABO58Y 0-6 Not Reponed 7.6 Mot Raported 24.5
AABOS91 | 38-1126/5CB-G 0-8 Not Reported | Not Aeported | Mot Reported 17.1
AABOS92 | 39-1127/SCB-D 0-6 Nat Reported | NotReportad | Mot Reportad 8.3
AAB0593 | 38-1128/SCB-E 0-6 1.0 14.1 0.3 113
AABO5S4 | 39-1125/3CB-F 0-6 Not Reported 9.8 Mot Rsponed 5
AABOSS5 | 39-1130/SCB-G 0-6 0.9 3.9 0.1 85.2(U)
AABOGB8 | 38-1131/5CB-H 0-6 i.4 1.1 0.09 84.7{U)
AABDSS7 | 39-1136/8CE- 0-6 Not Raported 4.0 Mot Reported 12
AABOSES | 39-1137/SCB-J 0-6 3.1 5.3 g.2 86.9(U)
AABD599 | 39-1138/SCB-K 0-6 Not Reported 3.9 Mot Reporterd 14.8

Notes: CQualifiars used in tahle are definad in Section 3.1.2.

Values in cells with bold barders are greater than background; value in shaced call is >SAL.

& N/A = not applicable
® Background data not available; sample-spacific minimum detactable aclivities are usad as screening

criteria.

® Background screening vaiues are converted from elsmentat concentrations reported in the LANL

background raport.
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TABLE 5.6.6-2
RADIONUCLIDES WITH CONCENTRATIONS AT OR ABOVE BACKGROUND
SCREENING VALUES FOR THE 1985 SAMPLES FROM THE STREAM CHANNEL
SEGMENTS ADJACENT TO THE FIRING SITES

Sample ID Location 1D Depth Urantum
(in.) {ma/ky}
SAL N/A® N/A? 130
sedimen UTL N/A® N/A? 7.6
0238-95-0120 3p-1267 10 9.6
0239-95-0121 39-1268 0-6 32.1
0238-95-0122 10 54.9
0238-95-0123 39-1269 0-6 16.4
0239-95-0124 10 23.4
(238-95-0125 39-1270 0-86 29.8
0235-85-0126 10
0238-85-0127 30-1271 0-6
0238-95-0014 39-1280 10
0239-95-0015 0-6
0239-95-0016 39-1281 10
0239-85-0017 0-6
0239-95-0018 39-1282 0-6
0239-95-0019 10
0239-95-0020 0-6
0239-95-0021 39-1283 0-6
0239-95-0022 0-6
- 0239-95-0059 39-1272 0-5 14.2
0239-95-0061 39-1273 0-6 17.1
0239-95-0083 39-1274 0-6 8.3
0239-85-0066 390-1275 0-6 45.2
0239-95-0067 10 20.8
0239-95-0068 38-127¢ 0-6 51.6
0239-95-0069 10 44.9

Notes: Qualifiers used in table are defined in Section 3.1.2.
Values in cells with bold borders ara graater than background,

2N/A = not applicable
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TABLE 5.6.6-2

RADIONUCLIDES WITH CONCENTRATIONS AT OR ABOVE HACKGROUND
SCREENING VALUES FOR THE 1995 SAMPLES FROM THE STREAM CHANNEL

SEGMENTS ADJACENT TO THE FIRING SITES

Conttnued
Sample ID Location 1D Depth Uranium
(in.} (mg/ky)
SAL N/A® N/A? 130
N/AZ N/A® 7.6
39-128% 0-6 12.7
0238-95-0165 0-6 11.7
0238-95-0166 399-1290 0-6 23.4
(¢239-95-0171 0-6 12.4
0239-95-0172 39-1293 -6 33.1
0239-85-0173 0-6 26.4

Notes:

Qualifiers used in table are defined in Section 3.1.2,

Valuss in cells with boki borders are greatar than background.

% N/A = not applicable

Stream Channel Adjacent ot PR 30-004(b}

Eleven sediment sampies [six surface (0-6 in.) and five subsuriace {10 in.)j were coilected from
the intermitient stream channel segment that runs adjacent to the firing sites at PRS 33-004(b).
All of the samplas were analyzed for SYOCs and seven samples were analyzed for HE. Bis(2-
ethylhexyliphthalate was detected in one of seven subsurface samples and gi-n-buty| phthalate
was detected in one of eight surface samptes collected from the intermittent stream channel
segment that runs adjacent to the firing pad (Table 5.6.7-1). Although these analytes are
cornmon laboratory contaminants, they were carried forward to the screening assessmennt
because they were not detected in any of the blanks and may have been generated as a result of
the explosives testing at this site. No other organics were detected in the samples collected from
this stream channel segment. The undetected organics were eliminated from further evaluation.

The iocation of samptes with detected organics are presanted in Figure 5.6.5-1.

TABLE 5.6.7-1

DETECTED ORGANIC CHEMICALS FROM THE STREAM CHANNNEL SEGMENT
ADJACENT TO PRS 239-004{b)

Sample 1D Location | Depth Bis(2- Di-n-butyl
D {In) athylhexyl)phthalate phthailate
(mg/kg} {mg/kg)
SAL NAY N/AE 3z 1300
EQL N/A® N/A2 0.33 0.33
0239-95-0021 38-1283 0-6 0.3{U) 0.2{J}
0239-95-0022 10 28 0.4()

Notes; Qualifiers used in table are dafined in Seation 3.1.2.
Valuas in celis with bold bordars are detected concentrations.

2 N/A = not applicabis

hannel Ad)

4

Fifteen sediment samples [eight surface (0-6 in.) and seven subsurface (10 in.)] were collectad
from the intermittent stream channel segment that runs adjacent o the firing site at PRS 38-
004(c). All of the sampes were analyzed for 8¥OCs, and six sampies were analyzed for HE. Din-
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butyl phthaiate was detected in two of Six surface and ane of five subsurtace samples collected

fram the intermittent stream channel segment that runs adjacent to the firing pad (Table 5.6.7-2).
Although this analyte is a common laboratery cortaminant, it was carried forwérd to the scraening
assessment because it was not detected in any of the blanks and may have baen generated as a
result of the explosives testing at this site. The undgtected organics were eliminated trom further

evaluation.
The location of samples with detected organics are presented in Figure 5.6.5-1.
TABLE 5.6.7-2

DETECTED ORGANIC CHEMICALS FROM THE STREAM CHANNNEL SEGMENT
ADJACENT TO PRS 39-004{e}

Sample ID Location ID Depth Di-n-butyl phthaiate
{in) {mg¢/kg)
SAL N/A® N/AZ 1300
EQL N/A? NiA? 0.33
0239-95-0063 39-1274 0-86 0.04{J)
0239-85-0064 0-8 0.05{J)
0239-95-0065 10 0.04(J)

Notes: Qualifiars used in table are defined in Section 3.1.2.
Valuss in calis with bald borders arg datected concentrations.

% N/A = not applicable
5.6.8 Risk-Based Screenhing Assessment

Uranium was consistently detected at concantrations greater than the background UTL in the
stream channs! segments adjacent to and downstreamn from the firing sites. It is not possible to
determine whether the uranium is the result of site runoff or due to depesition following
detonations at the firing pads. Uranium was detected at a concentration (316 mg/kg) greater than
its systemic SAL of 230 mg/qg in one surtace sediment sample collected in 1294 (sample location
38-1129) approximately 500 {t downstream from PRS 39-004(a,d) (Table 5.6.5-1). Except for
uranium. no other inorganics were detected above background or SAL in the stream channel
segment adjacent fo PRSs 39-004(a d). The inorganics that were detected at concentrations
above their background UTLs but below their SALs in the other stream chanrniel segments were
submitted to an MCE (Table 5.6.8-1). The inorganics included barium, cobalt, copper, mercury,
uranium, and zinc tor PRS 39-004(b), copper, mercury, silver, uranium, and zinc torPRS 3¢-
004(e}, and copper, lead, and uranium for PRS 38-004(c}.

Because isotopic uranium analysis was not conducted on sampies collected irom the intermittant
stream channel, It is not possible to determine whether the uranium detected is depleted or
natural uranium. It is assumed, based upon historical knowledga, that the uranium present in the
samples criginated from the firing sites and, therefore. is depletad uranium {DU). As a result, the
sample values are compared 1o the SAL for deplsted uranium {130 mg/kg) for the screening
assessment. The results of this comparison tound uranium to be prasent at & concentration
groater than the DU SAL in a channet sample collected in 1994 at sample location 39-1129, which
is approximately 500 ft downstream from PRSs 39-004(a,d) {Table 5.6.6-1 and Figure 5.6.5-1}.
Uranium-235 was detected at concentrations below its SAL (Table 5.6.6-1), Eut was not
submitted to an MCE because # is the only other radionuciide datected abovi2 background and is
included in the total uranium daia values. Uranium at PRSs 39-004(b.e, and ¢) was detected
below the depisted uranium SAL and was not submitted to an MCE because it was the only
radionuciide detected above background. Therefore, deplated uranium in the stream channe!
segment adjacent to PRS 39-004{a.d) ts the only radionuciide retained as a COPC.

No organics were detected in the imtermittent streamn channel in 1284. The organics detected in
the 1895 samples at PRSs 38-004(b and e} were balow their SALs and were submitied to an MCE
{Table 5.6.8.1).
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Multiple Chemlical Evaluation

The MCE for the noncarcinogenic effects category included four analytes at PRS 39-004(b}, five
analytes for PRS 39-004{e), and two analytes for PRS 39-004(c) {Table 5.6.8-1). The sample
values were the maximum detected concentrations from the combined 1994 and 1995 data sets
where applicabie. The sums of the maximum normalized concentrations were 0.7, 0.3, and 0.2,
respectively. These vaiues are below the targst valus of 1.0 and, therefore, 1the analytes are
eliminated from tfurther evaluation. The MCEs for radionuclide effects or carcinogenic eftects
wera not parformed for straam channels.

TABLE 6.6.8-1
MULTIPLE CHEMICAL EVALUATION FOR THE STREAM CHAMNEL SEGMENTS
ADJACENT TO THE FIRING SITES

Cheinical Loecation s:lmple D Maximum Sall Normalized
ID Sample values | SAL® Values
_MNoncarcino L Eh‘cts mg
Copper 30-1283 0239-95-{1022 152 28¢0 0.05
Di-n-butyl 39-1283 0239-85-0021 0.23(\ é5Co 0.q0
phthalale
Mercury 38-1280 0239-95-0015 7.4(J-) 28 0.32
Uranium 36-1280 0238-85-0015 86 231 0.37
Total: 0.7
Copper a8-127§ 0239-85-0068 149 2860 0.05
Di-n-buty| 38-1274 0239-95-0084 0.05(J} 6500 D.00
phthalate
Mercury 38-1276 0238-95-0068 0.21 23 4.01
Silver 39-1276 0239-85-0068 0.58(.J-) 381) .00
Uranium 39-1276 0239-85-0068 B1.6 231} 0.22
TotalP; 0.3
: SSE L) sy
Copper 38-1282 0239-850172 55 2800 .02
Uranium | 381202 1 0239-95-0172 33.1 230 0.14
Total: 0.2

Note: Qualifiers used in table are defingd in Saction 3.1.2.
® SAL = screaning action [evel, :
® Total may not equal sum ot normalized values dua to rounding.

5.5.9 Human Health Risk Assessment

A human heatth risk assessmem was performed because uranium was detectad above SAL in the
stream channs| and was, therefore, retained as a3 COPC.

5.6.9.1 Raview of COPCs and Extent of Contamination

Based on the Phase | sampling results and the RFI human health screening essassment for the
stream channei, ene COPC, uranium, has been retained. Uranium was retained as a resuit of the
1994 stream channel sampling, while no COPCs were retained as a result of the 1995 sampling.
A noncarcinogenic hazard index was calculated using Labaratory site-specific exposure
parameters and the guidancae set forth in the Risk Assessment Guidance for Superfund (RAGS),
Part A (EPA 1989} The hazard calculations wera based on the most realistic assumptlons of the
current land use, Le., non-intrusive industrial. The radionuclide dose was caisulated using
RESRAD 5.61, which also incorporated Laboratory site-specific parameters and current land use
scenario.




5.6.8.2 Exposure Assassgsment

Ths potential pathways by which individuals may be exposed ta the COPCs rmust be identified
and the exposures quantified in order 1o determine the potential risk at a given site. An exposure
pathway describas the course a chemical takes from the source to the exposed individual. and is
defined by four elements: (1) a source and mechanism of chemical release 10 the environment; (2}
an environmental transport medium for the relsased chemical; (3) a point of pitential contact with
the contaminated medium {i.e., an exposurs poirt); and (4) an exposure route at the contact
point. An exposure pathway is considered complete when all four elements are present; only
complete exposure pathways are quantitatively evaluated in the risk assessment.

The contaminant source are the firing pads, the contaminated medium is the surface soil within
the stream channel, and the exposure routes include incidenial ingestion and dermal contact of
soil under a non-intrusive industrial scenario. Tha inhatation exposure pathway is not evaluated
bacause an inhalation reference dose tor uranium is not available. Two exposure areas were
gvaluated by RESRAD: one includes the adjacent stream channel immediately surrounding the
sample location (approximately t m?), the other encompasses a largar total area {approximately
500 m?). Becauss the firing pad and the surround ing area are not utilized every day for 8
hours/day, the exposure time ard exposure frequency are estimated based ¢n conversations
with current site parsonnal. The exposure time is astimated to be no more thian 2 hrs/day and the
exposure frequency is estimated to be 22 days/year.

The exposure point concentration is the maximum detected concentration of uranium (316
my/kg) in the stream channet. This concentration is the most conservative exposure and
rapresents the worst case scenario.

To estimate dose. exposure point concentration of the COPC is combined with information
describing tha extent, fraquency, and duration of axposure for each potential receptor of
concern. The approaches used to quantify exposure are consistent with gukiance provided by

USEPA (1883, 1891, 1982a,b).

The quantification of exposure for the ingestion and dermal exposure pathways involves the
estimation of an average daily dose, expressed as mg chemical/kg body weight per day {mg/kg-
day). Dose can bs defined as an exposure rate 10 a chemical determined over an expostira pariod
per unit body weight, and is calculated similarly for ingestion and dermal abso ption pathways.
The average daily dose for a noncarcinogen is averaged over the duration of exposure, and
fallowing USEPA (1882a) guidance, is givan the acronym ADID for average dzily dosa. The ADD
is estimated using the exposure point concentration along with exposura parameters that
specihically describe the exposure pathway. The ADDs for each pathway wers derived by
combining the selected exposure point concentration with exposure parameters that are
quantitative estimates of the frequency, duration, and magnitude of exposure 1o various madia
(USEPA 1988, 1992a). The exposure parameters are either EPA default valuas or Laboratory
site-specific default values tar the exposure pathway of concemn and are considerad to be
extremely conservative in nature.

The pathway-specific and radivloglcal-specific doses from exposure to radionuciides are
estimated by the Residual Radloactive (RESRAD) computer code version 5.61. The exposure
pathways include external gamma iradiation, soil ingestion, inhalation of dust, and inhalation of
raden gas. The RESRAD cods estimates the dose contributions of the exposure media by
mathematical modeling of the soil data. RESRAD calculates the annual dose estimates for
individual radionuclidas using site-specitic exposure point concentrations anid exposure
assumptions {Appendix £). The dose contribution of daughter products is inciuded in the dose
estimates for the primary radionuciides. The annual dose estimates derived from RESRAD,
expressed in mremyr, are then compared to the radiation dose limits for the appropriate axpasure
scenario. The dose fimit, as proposed in EPA's Radiation Site Cleanup Regulation, 40 CFR 196
(EPA 1993, D6-0119), is 30 mremvyr for the current industrial scenario.

The intake equations and the exposure parameters used to calculate the ADDIs for uranium are
presented in Tables C-1, C-2 ,and C-3 of Appendix C. The calculated ADDs for noncarcinogenic
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affedts for each exposure pathway are presented in Tables §.6.9-1 and §.6.8-2, The RESRAD
surnmary output files for uranium for the exposure scenario are provided in Appendix £.

5.6.8.3 Toxicity Assessment

The methodology used for classifying health effects trom exposure to chemicals is recommended
by USEPA (1986a,b, 1989, 1995, 1586). The health effects analysis considers chronic
exposures with chronic toxicity criteria being obtamed from USEPA's Integrated Risk Information
System (IRIS) (USEPA 1896) and Health Effects Assessment Summary {HEAST) (USEPA 1995).
Thase sources list the most recent toxicity valuas recommended by USEPA for use in human
bealth risk assessmants. Appendix C, Table C-4, presents a summary of the toxicity criteria (RfDs)
used to calculate the risk estimates for uranium at this site as well as summaries of the toxicotogical
profile for the COPC. Because toxicity criteria have not been specifically developed for the demmal
route of exposure, oral taxicity criteria have been adjusted to assess this pathvsay. Oral toxicity
criteria, which typically represent potential or administered doses, are modified to represent
internal or absorbed doses (i.e., dermal dose estimates). The method for moclifying toxicity eriteria
involves the determination of an absoluts oral absorption factor ior aach chemical, which is then
used to to decrease the RFD. Absolute oral absorption factors were obtained from the Agency for
Toxic Substances and Dissase Registry (ATSDR) Toxicological Profilas or, for those chemicais far
which sufficient data are lacking, a default value of 1.0 was used (i.e., the oral toxicity ctiteria were
not adjusted). The toxicological profile for uranium is presented in Appendix <.

The toxicity value used to evaluate chemicals exhibiting noncarcinogenic effects is the reterence
dose (RfD), which is expressed in units of dose (mg chemical’ky body weighi-day), and is derived
from sither human or animal studies. These vaiues are estimates of the daily exposure of the
human population that is likely to be without an appreciable risk of deletarious effects during a
iifetime. Chronic RfDs are used characterize the potential for the occumrence of noncarcinogenic
effects associated with exposure durations greater than seven years and are 1he toxicity values
used in this risk assessment.

The RfDs are derived using uncertainty factors that refiect scientific judgment regarding the
various types of data used to estimate this value. The RfDs ars typically estimated from no-
absgrved-adverse-effact-lovels (NOAELSs) or lowest-observed-adverse-effect-levels (LOAELs} in
human or animal studies. The NOAELs or LOAELs are divided by ane or more uncertainty
tactors, as approphiate, as well as modifying factors in some cases fo take into account other
incertaintias in the toxicity database. The uncertainty factors, generally 10-foki factors, are
intended to account for:

The variation in sensitivity amang members cof the human population;

the uncertairity in extrapolating animal data to humans;

the uncenainty in axtrapolatlng data obtained in a study that is iess-than- Ilfetlme exposure
the uncertainty in using LOAEL data rather than NOAEL data; and

the inability of any single study to adequately address all possible adverse affem in humans.

¢ & 0 8

The net result is that RfDs are generally considered o be conservative estimates of the likellhood
of adverse noncarcinogenic effects,

For radionuctides, the ratio of exposure to dose is expressed as 3 dose conversion factor (DCF).
The DCFs used are default values provided in the RESRAD code and are listed in the summary
output fites in Appendix E. Ths output files contain DCFs for uranium as well as DCFs for
important progeny. Additional imtorrnation regarding DCFs is provided in the Manual for
Impiementing Residual Radivactive Material Guidelines Using RESRAD (Yu e: al. 1993, 1177).
The annual dose limits for uranium for the exposure scenario are calculated by RESRAD 5.61
using scenario-spsectic parameters (See Appendix E). These parameters were selected to result
in a reasonable maximum exposure for an individual. The annual dose fimits are compared to the
recormmended target dose fimit of 30 mrem/yr for 8 commercialindustrial exposure scenario (EPA
1983, 06-0118}. The target dose limit satisties the “as low as reasonably achiavable” {ALARA)
principle to ensure that radiation exposure is minimized.
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5.6.9.4

Risk and Dose Characterization

enradinlogical Bis

The potential human health risks associated with the selected human exposure pathways are
assessed by combining the calculated doses with the toxicity criteria. USEPA has developed

guidelines for assessing the potential risks to individuals from exposure to carcinogenic and
noncarcinogenic chemicals, and uses separate methodologies for estimating the risks from these
two classaes of compounds.

The potential risks for noncarcinogens were calculated by maans of a hazard indsx technigue as
recommended by USEPA (1889}. The ratio of the ADD to the reference dose (RfD) was derived
for each chemical. Values of these ratios, called hazard quotients, that are greater than one are

indicative of potential adverse health effects. The effects from simultanaous sxposures to all

COPCs ware computed by summing the individual hazard quatients within each exposure

pathway. This sum, termed the hazard index, serves the same function for the mixture as the

hazard quotient does for the individual compound, i.e., hazard indices greate- than one are
indicative of potantial adverse health cffects.

For current land uss conditions, potential risks associated with incidental ingestion, dermal

contact, and inhalation of fugitive dust by on-site workers wers quantified. Uranium was the
COPC for which hazard indices were calculated. The quantitative risk estimatas asscciated with
the COPC are presented in Tables 5.6.9-1 and 5.6.9-2. The hazard quotients for the exposure
pathways associated with the cumant land-use are presentad in Table 5.6.5-&.

individuals may be exposed to a combination of pathways at any given time and therefore the

combined pathway risks for plausible multiple pathway exposures were calculated and presented
in Table 5.6.9-3. The hazard index for the current land use scenario was 0.3, which is less than
the target limit of 1.0.

OF SOIL BY LONG-TERM WORKERS FOR THE STREAM CHANNEL

TABLE 5.6.9-1
EXPOSURES AND RISKS ASSOCIATED WITH INCIDENTAL INGESTION

UNDER CURRENT LAND USE CONDITIONS

Nan- Exposure Average Daily RFD Target Organ ADD:RID
carcinsgan Paint Dose ar Critical Ratio
Concentration {mg/kKyg-day) Effact
(mg’kqg) (mg/kg-day)

Inorganics RME RME RME
Uranium 316 2.7E-08 2E-03 Kidney 9E-03
Hazard SE-02
Indax

SOIL BY LONG-TERM WORKERS FOR THE STREAM CHANNEL

TABLE 5.6.9.2
EXPOSURES AND RISKS ASSOCIATED WITH DERMAL CONTACT OF

UNDER CURRENT LAND USE CONDITIONS

Non- Exposurs Average Daily BFD Target Organ ADD:RID
zarcinagen Point Dose ar Critical Ralle
Conceniration {mg/kg-day) Effect

(markg} {mg/kg-day)
inorganics RME AME RME
_Uranium 316 8.7E-06 3E-05 Kidney 0.3
Hazard 03
Index
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TABLE §5.6.9.3
SUMMARY OF ESTIMATED RISKS ASSOCIATED WITH EXPOSURES
FROM THE STREAM CHANNEL

Receptor/Pathway | Nongancer Hazard Index
CURRENT LAND-USE CONDITIONS
LONG-TERM WORKER
Incidental Ingastion of Soil 0.009
Dermal Contact with Soil 0.3
Cumuiative Risk 0.3

4 N/A = not applicable because there are na inhalation RtDs,
Radiological D

The potential dose of the radionuclides associated with the selected human exposure pathways
are assessed for each exposure scanario using RESRAD 5.61. Doase cantribations by daughter
products are inchuded in the dose estimates for dapleted uranium. The long-tarm worker scenario
exposure pathways include external gamma irradiation, soil ingestion, inhalation of dust, and
inhalation of radon gas. The RESRAD input paramsters are provided in Appendix E. The
exposure point concentration for both exposure areas is the maximum detecied concentration of
uranium in the stream channel converted from mg/kg to pCi‘g by multiplying the ¢concentration
{316 mg/kg) by 0.4 to yield an axposure paint ot 128.4 pCitg. The RESRAD outputs in Appendix
E are for exposure to 1.0 pCiig of deplated uranium and are not based on the exposure point
concantration,

The annual total dose contributions for Individual radionuclides and pathways for the curent land-
use scenario are presented in Tabie 5.6.9-4. The estimated annual dose range of 0.4 mrem/yr to
4.9 mrem/yr for the long-term worker is balow the dose limit of 30 mremvyr. The estimated dose
limit ts driven by the inhalation pathway for the 1 m? exposure area, which accounts for 75% of the
total estimated dose, and by the extemal ircadiation and inhalation pathways for the 500 m?
exposure ares, which accounts tar 55.1% and 42.2% of the total estimated dosa, respectively.

TABLE 5.8.9-4
ANNUAL DOSE CONTRIBUTION FOR INDIVIDUAL RADIONUCLIDES FOR THE
CURRENT LAND-USE SCENARIO

Exposure Pathway Uranium Parcent Contribution by
. {mrem/yr} Pathway
1.0 m® 500 m’ 1.0 m® 500 m*
External irradiation 0.1 2.7 25% 55.1%
Inhalation of dust 0.3 2.1 75% 42.9%
Inhalation of radon gas ¢.0 C.0 0.0% 0.0%
ingestion of soil 0.00008 0.1 0.0% 2.0%
Total 0.4 4.9 Construction worker scenario total:
0.4 mremdyr to 4.8 mreméwr

Uncertainties in the Human Hsalth Risk Assessment

All risk assessments involve the use ot assumptions, judgments, and incomplete data to varying
degrees that confributes to the uncentainty of the final estimates of risk. Uncertainties result both
from the use of assumptions or models in lieu of actual data and from the error thhereni in the
estimation of risk-related parameters, and may cause the risk to be overastimeted or
underestimated. Therefore, the results of the risk assessment should not be considered as an
absolute estimate of the risk to the individuals potentially exposed to the chernicals.

Cansideration of the uncertainties related to the various aspects of the risk assessment aflows for
a better interpretation of the resulis and an understanding of the potential adrerse effects on
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human health. In general, the primary sources of uncentalinty are associated with site conditions
{e.g., land use assumptions) ; toxicological data (e.g.. toxicity criteria); and exposure assessment
{e.g., exposure pathways and parameters).

Site Condit

The likelihcod is high that the site conditions used to estimate the exposure and risk under the
industrial exposure seenario will remain the same. The flring sites at TA-39 are stilt active and there
are na immediate plans for their being decommissionad. As a result, the sntire area will remain
under Laboratery cortrol for now and the foreseeable future, Bscause no additional construction
or excavation is plannsd for TA-29, the likelihood that the area will be disturbed is minimal.
Thereiore, potential for exposure to the COPCs at this site by the long-term workers is minimal.

Exposure Assessment

There is inharent uncertainty in the estimation of exposurs. Tha estimation of exposure and risk
is deterministic and is based on the assumption that a receptor will be exposed and, once
exposed estimates the health hazard and/or risk. The probability of sxposure is not accounted for
inthis approach. The primary araas of uncertainty involve the assumptions regarding exposure
pathways, estimation of exposure points, and the exposure parameters.

The exposure pathways selected for evaluation in the risk assessment were based on potential
and worst case exposures. For example, it was assumed that individuals would engage in regular
activities under current land-use activities that would result in exposures to uranium. This
assumption is conservative because it is more likely that the activity resulting in exposure would
not occur,

The parametars used to describe the extent, frequency, and duration of exposure are associated
with some degree of uncertainty. Actual risks for certain individuals within an exposed population
may vary from those predicted depending upon their actual intake rates, nutritional status, or body
weights. The expostre assumptions were selacted 1o produce an upper-bound estimate of
exposure in accordance with USEPA guidelines regarding potential exposuras at a site. As a
result, exposures and estimated potential risks for the majority of the evaluated receptors are likely
to be overestimaied.

Uncentainies assaciated with characterizing the frequency, duration, and activity-ralated variables
for exposure of a human population to soil comtaminarits are similar for both radionuclides and
nonradionuclides. However, modsl uncertainty for a compiex code such as RESRAD, which has
numerous submodels, is difficult to evaluate without empirical validation. Uncertainty is also
associated with choice of exposure frequency and expasure area.

Toxicolowlcal T

There is inherent uncertainty in the denivation of the toxicity criteria. The assessment of risks
refied on texicity criteria designed to protect sensttive subpopulations and are therefore
conservative in nature and based on concepts and assumptions that béas an evaluation in the
direction of ovarestimation of the associated risks. As noted in USEPA's Guidalines for
Carcinogenic Risk Assessment (EPA 1986):

There are major uncertainties in extrapolating bath from animais t0 humans and frorn
high to low doses. There are important species differences in uptaike, metabolism, and
organ distribution of carcinogens, as well as species and strain ditferences in target site
susceptibility. Human populations are variabie with respect to genetic constitution, diet,
occupational and home environment, activity patterns, and other cultural factors.

These uncertainties are compensated for by using uppsr-bound 85% upper confidence limits for

cancer siope factors, and safety factors for reference doses. The assumptions used hers provide
a rough but plausible estimate of the upper limit of risk, i.e., it is not likely that the true risk wouid be
much more than the estimated risk, but it could be considerably lower, even appreaching zero.
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The absence of dermal toxicity criteria necessitated the adjustment of oral toxicity values in orger
to evaluate the demmal exposure pathway. As previcusly mentioned, absolute oral absorption
factors were used to modify the oral toxicity criteria. For thoss chemicals for which sufficient
information is lacking, a default oral absorption factor of 1.0 was used. The risk estimates for the
dermal pathway may therefare be over or underestimated depending on how closely these vaiues
reflect the difference between oral and dermal rautes.

The likelihood is maderate that the risk is not greater than that calculated as a result of the
exclusion of soma chemicals in the risk assessment. Saveral noncarcinogens, copper, cyanide,
mercury, and sitlver,were eliminated fromn the risk assessment based on their contributions to the
noncarcinagenic MCE analysis. The concentrations of these chemicals, which are well below
SALs (all were 1/3 or mere of the SAL) would not signficantly alter the noncarcinogenic
hazardestimate. Similarly, thorium-228, thorium-230, and thorium-232 were eliminated from the
risk assessment bassed on comparisons fo the background ranges. The concentrations of these
radinuclides would not significantly aiter the radionuclide risk estimate.

The DCFs used in the evaluation of radionuclide doses are associated with assumptions that
contribute to uncertainty in dose estimates. Separate DCFg exist for intemal and external
expsours to radiation and do not evaluate the effects of radiation on children. Although external
DCFs are applicable to both men and women, internal DCFs are based on radiation eftects for an
adult male. Gender differences that contribute to the uncertainty when applying intamal DCFs to
women inciude petertial differancas in sensktivity of reproductive organs and effects related to
pregnancy and lactation. '

5.6.10 Preliminary Ecological Assessment

tn cooperation with the New Mexico Environment Department and EPA Reglon VI, the Laboratory
ER Project is developing an approach to ecological risk assessment. Further ecological risk
assessment at this site will be deferred until the site can be assessed as part of the ecological
exposure unit methodology currently being developed.

5.6.11 Conclusglons and Recommendations
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TABLE 8-1

DATA QUALITY EVALUATION FOR TA-38 SAMPLES

[Firing Pads at PRSs 29-004{a) and 38-004{d)]

Raquest
Number

Sampie [#]

Suite

NE——

Comments (I

1146

0239-85-0089,
-£080, -0081,
-0092

1166

0239-96-0104,
0107

1170

1145

0239-85-0083,

-00886, -0089,

-01040, -0101,
-0103

0239-805-0089,
-0090, -0081,
-0082

1166

0239-85-0104,
-o7

1170

0235-95-0093,
-Q0gE, -D088,
0100, -0101,

0103

Inorganic

Ingrganic

AR
Antirmony, and selanium in &ll sampies had percent recoveries in the
spike sample outside of establishad limits (75%-125%). Data are
lezs than the astimated guantitation kmit (EQL}, are qualified as UJ,
and are usable bacause tha percem recoverias were >40% and the
laboratary contral sample (LCS) recoveriss were acceptable so the
analytes would be datected and quantitied if prasent.

Antimony, manganesse, selenium, vanadium, and zinc in all samples
had percant racoverias in the spike sample outside of establishad
imits (75%-125%). Data <EQL ara quslified as UJ; data >ECGL are
qualified as J-. The data are usable bacause the percant racoveries
for manganese, salanium, vanadium, and zinc were >50%% and the
LCS recoveries were acceptable so the analytes woukd be detacted
and quantified if prasent. The detected valuaes of manganese ang
vanadium were less than one-half *he background UTLs, while
detected zinc values were eithar well below the background UTL ot
slightly above the UTL but orders o’ magnitude below the SAL,
Tharefore, the bias resulting from thse spike recoveries did nat affect
the data comparisons, Tha antimony data are qualified as R,PM
because recovery was <30%. Further review of the data indicate
that the A qualifier should ba retained and the data nat used in the
screening assessmant.
Antimony, cadmium, chromium, manganese, selenium, silver,
vanadium, and zine in all samples had percent recoveries in the
spike sample outside of astablished fimits (75%-125%). Data <EQL
are qualified as UJ; data »EQL are qualified as aither J- or J+. Th{
data aro usahls because the percent recoveries for antimony,
cadmium, chromium, manganese, selenum, and vanadium wers
>35% and the LCS recoveries wem accoptable so the analytes
wauld be detected and quantified # prasent. The detected values of
cadmium, chromium, ang manganese were ane-sixth to cne-hall the
background UTLs so the bias did not affect the data camparisons.
The data for silver and zinc are usable because the results are
biased high.

Lead is qualified as P in all samples due fo the duplicate relative
percent difference (RPD). Further review of the data indicates the
analyte met EPA'z control limits for £0il [Z85% RPD, £2X Contract
Reguired Cuantitiation Limit {CRDLY] and shauld not be qualified.

Aluminum, iron, isafl, manganese, and zinc are qualified as P in all
samples due to the duplicate RPDs  Further review of the data
indicates the analytes met EPA's control limits for soil (£35% RFD,
42X CRDL) and shauld not be gualilied.

Aluminum, calcium, coppar, iron, fead and zinc are qualified as P in
all samples due to the duplicate RPDs. Further reviaw of the data
indicatas that zinc met EPA's control limits far soil (£35% RPD, +2X
CRDL} and should nat be qualitied, while the atuminum, copper, and
lead data should be qualified as UJ or J. The data are usable
because the APDs reflect soil heterogeneity and do not affact
method pracisian. The calcium and iron RPDs are unacceptable and
{hase data for these samples should bis qualified as R and not used

in the screening assessment. {

1



TABLE B-1

DATA QUALITY EVALUATION FOR TA-39 SAMPLES
[Firing Pads at PRSs 39-004{a) and 39-004{¢)]

Continued

Reqguest
Number

Suite

Commants
Cadmium, nickel, end potassium were getected in the laboratary

0239-45-DD89, | inprganic
-(080, 0081, blank. Sample results >EQL bit <5X the blank value are
-0092 qualified as U and are usabls as ncndetecis.
1166 0239-95-0104, Cobah, nickel, and potassivm we-e dstecied in the aboratory
0107 blank. Sampie resuits >ECL but <5X the blank value are
qualified as U and are usable as nondatects due o biank
contamination.
1170 0238-85-0083, Cobalt, nickel, potassium, and vanadium were datected in the
-0Q886, -0089, laboratary blank. Sample resulis >EQL but <5X the blank value
-0104, -0101, are qualified as U and are vsable as nondatacts dua to btank
0103 ] cont;a:minatiun. -
1171 0238-95-0083, HE Tha LCS spikes ware run with seven analytas not the entire suite
-0096, -0098, and resufts wera qualified as PM. The spikes inciude analytes
-0100, -0101, that accurately predict the recovery of those analytes that are
0108 missing. Therefore, the data should nat be qualified and are
usabie in the scregning assessmant.
2.4-Dintrotoluene had percent recovery in the LCS above the
astablishad upper Imit {»>120%) and are qualified as U.J. Tha
— data are usable because the results are biased high.
niAMES A _
1147 0239-p5-0089, | Radionuclide | Thorium-228 and thorium-232 were not spiked into the LCS and
-0080, -0081, are qualified as PM. Thorium-230 was spiked into the LGS and
-0092 the spike should predict the thorium-228 and therium-232
recoveries because the chemistry is similar for the respective
isotopes. Tharofara, the data should be re-qualified as | and are
usabls.
1168 0233-85-0104, Therium-228 and thorium-232 were not spiked into the LGS and
-0147 are qualified as PM. Thorium-230 was spiked into the 1.CS and
the spike should predict the thorium-228 and thorium-232
recaveries bacause the chemistry is similar for the respective
isotopes. Therefore, the data should be re-qualified as J ano ate
usabls,
1172 0239-95-0083, Thorium-228 and thorium-232 were not spiked into the LGS and
-Dp96, -008Y, are qualfied as PM. Thorium-230 was spiked into the LCS and
-0100, -0101, the spike should predict the thorium-22& and thorium-232
0108 recoveries hecauss the chemistry is similar for the respective
isotopes. Therefore, the data should be re-qualified as . and are
ugable.
1168 0239-85-0104, | Radionuclide | The detected total uranium data sre incorrectly qualiiied as J
D107 aecause of the duplicate recovery being outside the 3-sigma
error. The dupticaie resuits did have a 3-sigma agreement using
Sigma Overlap Excel Macro and ana usable as regcned.
1147 0239-95-0089, | Radicnuclide | The RPD for the umnium duplicate was »>20 percent and,
-0090, -00B1, therafora, samples are quaiffied as J. The lack of precision was
-0082 probably due to the soil matrix, so the samples are usable as
A-
1168 0239-95-0104, | Radionuclide | Thorium-230 was detected in the mathod bliank. Sample
-0107 " | concentrations are <5X 1he blavk veluss. The values are
nualflied as U and are usable as nondetects in the screening
assessmem due 10 biank contamination.
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TABLE B-2

DATA QUALITY EVALUATION FOR TA-3¢ SAMPLES
[Tranascts at PRSs 39-D04(a)and 39-004(d)]

Reguest
Numbar

Sample D

Sulite

Commants

1172

0238-05-0093,
-0096, -0088,
-0100, -0101,

1170

1086

-0150, -0131,
-0133, -0134,
-0138

D239-§5-0137,
-0138, -0139,
-0140, -0141,
0142, 0143,

0144

-0103
—ed
RN
0238-95-0128,

Radionuclide

Thorium-230 was detected in the methad blank. Sample
concentrations are <5X the blank values., The values ars
qualified as U ang are u=ahle a5 nondstects dus to blank
contaminatian.

inorganic

inorganic

1188

10886

P E—

0235-85-0145,
-0146, 0147

D232-55-0137,
-0138, -0138,
-0140, -0141,
-0142, -0143,
0144

Inorganic

1170

1088

0238-95-0129,
-013Q, 0131,
-0133, -0134,

-0136

0239-85-0137,
0138, 0139,
0140, -0141,
D142, 0143,

D144

tnerganic

comparisen.

Antimony, cadmium, chromium, manganese, salenium. silver.
vanadium, and zine in all samples had percent recovaries in the
spike sample cutside of astablished limits {75%-125%). Data
<EQL. are qualifisd as UJ; data »EQL are qualfied as either J- or
J+. The data are usable because the percant reooverios for
antimony, cadmium, chromium, mangensse, sslanium, and
vanadium were »35% and the LCS racoveries were acceprable
s the analyles would be detectzd and quantified if present.
‘The detected values of cadmium, chromium, and manganesze
ware one-sixth ta ore-half the background UTLs so tha bias did
not affect the data comparisans. The data for silver and zinc

are usahble becausa ths results are biased high.

Antimony, selenium, copper, lead, and thallium had percent
recovarias in the matrix spike below the established lower fmit
{<75%) and are qualified as . [Jata are usable because the
recoveries for antimony, coppser, selenium, and thallium were
>E0%<75%. Al the detected values are baelow their respactive
SAL or UTL s0 the bias does not affect the dats comparison.
The lead recovery was >200% sa the data are usable because

the results ars biased high

Arsanic, manganess, and selenium had percent recaveries in
the matrix spike below the established lower limit {<75%) and
are qualtiad as J. Data ars usable because the recoveries wera
»60P<75%. All ths detected concentrations ars below their
respactive SAL or UTL and the bias does not sfiect the data

]
Aluminum is gualified as P in all samples due to the dupiicato
RPC. Howaver, after a detalled reviow of the data, the analyte
met EPA's control limits for spil (£35% RPD, £2X GRDL) and,
therefore, should not be qualified.

Aluminum, calcium, copper, iron, laad, and zinc are qualified as
P in all samples due to the dupiicate APDs. Funther review of
the data indicates that zine met EPA's control limits for soil
(x35% RPD, =2X CRDL} and should not be gualified, while the
aluminum, copper, and Isad data shouid be qualiiied as UJ or J.
The data are usable because the RPDs reflegt =oil
heterogeneity and do not affact method pregision, The calcium
and iron RPDs are unacceptable and should be qualified as R
and ngt usad in the screaning aseessment.

Arsanic, beryllium, cadmium, cheemium, cabalt, copper, nicked,
potassium, sodium, and silver were detected in the laboratory
blank at or below the method detection limits (MOLs). Sample
concentrations are <5X the blank valuss. The values are
qualified as U and ara usatle as nondetscts in the screening

assassment due to blank contaminaticn.
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TABLE B-2

DAYA QUALITY EVALUATION FOR TA.-38 SAWMPLES
[Transects at PASs 39-004{a)and 39-DO4(d)]

. therefore, data usability is unaffected.
1169 0238-55-0135 SvOoC Surrogate recoveries for both the acid extractable and

Continued
Request
Number Sample ID Suite Comments
1170 0239-85-0129, Inorganic | Cobalt, nickel, potassium, and vanadium were detested in the
-0130, 0131, laboratary blank. Sample results >EQL but <5X the blank value
-0133, -0134, are qualified as U and zra usable as nondetects.
-0135
1188 0239-85-0145, Arsenic, cadmium, pobalt, copper, potassium, and sodium were
-0145, -0147 tistected in the laboratory blank a: or below the MDLs. Sample
concentrations are<5X the blank valuas. The values are qualified
as U and are usable as nondstects in the screening assessment
due to biank contamination. -
1085 0239-85-0187, svol Two intemal standards were outsids accaptable limits for five
-0138, -0138, ' samples. Al samples wers re-analyzed and one intarnal

standard was outside accepiable limits. Therefore, the re-
analysis is used in the data validation. Pyrene, butylbenzyl
phthalate, 3 3'-dichlarobanzidine, benzo(ajanthracene,
benzo(b)flucranthens, benzolkMiuoranthene, benzo(a)pyrene,
chrysane, bis{2-ethylhexyiiphthalate, di-n-butyl phthaiats,
indeno(1,2,3-cd)pyrene, dibe.azofa, hjanthracane, and
benzof{p,h,ijperylane are gualfiec as LlJ in sample (238-95-
0138, Benzo{b)fiuoranthsens, benzo{a)pyrens,
benzo{kjfluoranthene, benzo{g,h.ijperyiena,
dibenzo(a, hjanthracense, di-n-buty phthalate, and indenof1,2.3-
cd)pyrene are qualified as UJ in samples 0238-85-0137RE, an(
0239-95-0138AE. In general, the intemal standard may b
slightly out af contral due to the soil matrix but the sensitivity and
regponsiveness of the instrumoem were not compromised,

base/neutral fractions were below 10% in sample 0238-95-0135,
Data are gualified as R,PM. Further review of the data indicated
that the H qualifier should be retained and the data not used in
the screening assessment.

-0138, -0139,

0140, -0141,

-0142, -0143,
0144

— e ———— s

M A
1171 0238-95-0128, HE The LCS apikes were run with seven analytes and not the entira
-0130, 0131, suite and, theraefors, the reviswer qualified all results as PM. The
-0133, -0134, spikes include analytes that should accurately predict the
0135 racovary of those analytes that are missing. Therefore, the data
should not be qualified and ae usable in the screening

assessment.
2.4-Dinitrotoluene had percent recovary in the LCS outside of
astahlished limits and ars qualfied as L. The data are usable
— beca:si the results ars biased high. -

1088 0239-85-0137, | Radionuciide | Thorium-228 and thorium-232 were not spiked into the LGS and

are qualified as PM. Thorium-230 was spiked into the LCS and
the spike shauld predict the thorium-228 snd thorium-232
recoveries because the chemistry is similar for the respective
isctopes. Tharsfara, the data should be re-qualifiad as J and are

usabla.
\



TABLE B-2

DATA QUALITY EVALUATION FOR TA-39 SAMPLES
[Transectz at PRSs 39-GG4{ajand 39.004(d)]

Continued
Request
NHumber Sampla ID Suite Comments
1172 0239-85-0129, | Radionuclide ] Thorium-228 and tharium-232 were not spiked into tha LCS and
-0130, -0131, ara qualdied as PM. Thorium-230 was spiked into the LCS and
-0133, -0134, the spike should predict the thotium-228 and thorium-232
-0135 recoveries becasua the chemistry is similar for the respective
ismopes. Therefore, the data should be re-qualified as J and are
usabla,
11e1 0239-95-0145, Thorium-228 and thorium-232 wera not spiked into the LCS and
01486, -0147 are qualified as PM. Thorium-230 was spiked into the LGS and
the spiks should predict the tharium-228 and thorum-232
tecoveries boecause the chemistry is similar for the respactive
izotopes. Tharetors, 1he data should be ra-qualified as J and are
usable.
1088 0239-95-0137, | Radionuclide | Tharium-230 was detected in the rsthod blank. Sampls values
-0138, 0138, are >8X the blank valvas, are not qualified. and are usabie as
-0140, -0141, datected values.
-0142, 0143,
0144
1172 0239-05-01249, Thorium-230 was dstected in the method blank. Sampie
-D130, -0131, concentrations are «5X the blank values, values ara qualified as
-0133, -0134, 1) and are usable as nondetects due to blank costamination.
0135
1191 Q238-85-0145, | Radionuciide | Total uranium had percent recovary in the matrix spike outside of
-0146, -0147 acceptable limits and is qualified as J. The data are usable

because the results ars biased higq.




TABLE B-3

DATA QUALITY EVALUATION FOR TA.39 SAMPLES
[Fiting Pad at PRS 308-004(b}]

d

Request -\
Number Sample ID Suite — Comments
— — N
827 0239-95-0048, Inorganic | The 14-day hoiding time for cyanide was exceeded for all
-0049, -0050, samples and the data originally valiilated with 2 PM qualifie:. The
-0051, 0052, holding time was not grossly exceeded (more than twice the
-0053, -0056 holding time) so the results are re-cualified as U, The data are
usabla bscause thea samples ware refriperated and stable
enough to provent marked degradatian within 28 dags.
927 0238-95-0048, Inorganic | Antimony and manganese had matrix spike recoveries outside of
-0043, -0050, acosptable #mits and are qualified @s J. Data are usable
-0051, -0052, because the recovery for antimeny was »50%. Theé manganesa
0053, -0056 dala are usesable because the resuits ars hiased high. Al
detected antimony and manganesa results are below thelr
respective SALs or UTLs so the bias doss nat affect the data
cumgarisun.
827 0239-95-0048, inorganis Caitium, coppar, load and manganese ara qualified as ® in all
-0048, 0050, samples due to duplicate APDs. After a detailad raview of the
-Q05t, 0052, data, calcium, lead, and manganese met EPA's contral limits for
-0053, -0056 soli (35% RPD, 12X CRDL) and should not be qualified. Copper
did not meat EPA's control limits aind should be qualified as J,
The copper data are Leable becalse the RPD was nat overly
excassive so tha method precision was reasonabie.
827 0239-95-0048, Incrganic Beryllium, cadmium, cabak, copper, silver, and nickel were
-0048, -0080, detacted in the laboratory blank a) or belew the MDLs. Sample
-0051, -0052, concantrations are <5X the .blank values, The values arg
-0053, 0056 qualified az U and are usable as nondetects in the screening
assessment dug to hlank contamination. —
929 0239-85-0048, | Radionuclide | Thorium-228, thorium-232, and plitonium-238 were nat spiked
-0048, 0050, imo the LCS and are qualified as PM. Thorium-230 -and
-0051, Q052, plianium-239 were spiked into the LCS and these spikes shauld
-0053, -0056 predict the thorium-228, thorium-232, and piutonium-238
recoveries because the chemistry is similar for the respective
isatopes. Therefore, the data should be re—qualified as J and are
usable, -
82¢ 0239-95-0048, | Radionuctide | Thorium-230 was detected in the method biank. Sample values
-0048, -0050, ars >5X the blank values, am not qualified, and are usable as
-0081, -0052, detacted values,
-153, -0056




TABLE B-4

DATA QUALITY EVALUATION FOR TA-38 SAMPLES
[Transects at FRS 38-004(h)]

Request
Number Sample ID Suits Comments
i
1145 0239-85-0070, Inarganic Antimony and selenium in all sampies had petcent recoveries in
-0071, 0072, the spika sample outside of astablished limis (75%-125%).
00783, -0074 Data <EQL are gualified as UJ and are usanle betause the

1188

1145

0239-85-0075,
-0079, -0080,

-0081, -0083,
-0085, D087

0238-95-0070,
-0071, -0072,
-0073, -0074

Inorganic

guafffiad.
|
1145 0239-95-0070, Inorganic Cadmium, nickel, and potassium ware detected in the laboratory

%m
Inorganic Lead is qualified as P in all samples due to the duplicate APD.

percant recoverias were »40% ard the LCS recoveriez were
acceptable 50 the analytes would be dsetected and quantified i
rasant.

Arsenic, manganese, and solenium had percent recoverias in

the matrix spike below the sstabiist ed lower limit {<75%) and are
qualified as J. Data are usable because the recoveries were
>E(96<75%. All the detected coscentrations are below their
respective SAL or UTL and the bias doas not affsn! the data

Further review of the data indiciates the analyte me! EPA's
contral fimits for soil {£35% RPD, £2X CRDL) and should not ba

-0071, -0072, blank. Sample results >ECQL bhut <56X the bltank value are
-0Q73, -0074 qualified as U and ara usable as nondetects.
1188 0239-85-0075, Arsenic, cadmium, cobalt, copper, potassium, and sodium were
-D079, -0080, datacted in the laboratory blank al ar below the MDLs, Sample
-0081, -0083, concentrations are <5X the blank values. The values are
-008s, -0087 qualified as U and are usabie as nondstects in the screening
- assessment duse to blank eontamination,
—
1181 0239-85-0075, | Radionuclide | Thorium-222 and thorium-232 were not spiked into tha LGS and
~0079, -0080, aro quallfied as PM. Thorium-230 was zpiked into the LCS and
-0081, -0083, the spike should pradict the thorium-228 and thorium-232

1191

-0085, -No87

-0079, 0080,
-0081, -0083,
-0085, -00B7

11239-05-0081,
-0083, 0085,

usahle
1191 02438.a5-.0075, | Radionuclide | Total uranium had percent recovery in the matrix spike outside of

Radionuclide

recoveries bacauso the chemistry is similar for tha respsctive
isotopas. Tharefore, the data shou d be re-qualified as J and are

astablisted limits and is qualifie as J. The data are usable
because the results are biasad high.

The MDA americium-241 was less than the ECL in three samples
and are qualified as U. - All results are usable as nandstecis.

-] =]



TABLE B-5

DATA QUALITY EVALUATION FOR TA-d9 SAMPLES
[Firing Pad at PRS 39-004(e)]]

827

-0004, 0005,
-Q008, ~0607

-0004, ~00D5,
-00086, -0007

0234-85-0043,
-0004, -0005,
-0008, -0007

0238-85-0003,
-0004, <0005,
-0006, -0007

enough to prevem marked degradation within 28 days.
827 0238-95-0003, Inarganic Antimony and manganase had matiix spike recoveriae bejow the

inorganic

Inorganic

SALs or UTLa so ths hias doss not aftect tha data cnmgarison.

s

Requast {
Numhbar Sample ID Suite Comme hits

a27 0239-95-0003, Inorganic The 14-day hoiding time for cyanide was oxceeded for all

samples and the data originally validated with a PM qualifier. The
halding time was not grossly exceeded (more than twice the
holding time) so the results are regualified as Ud. The data are
usablo bocause tha samples were refrigersted and stable

e

established limit and are qualified as J. Data are usabie bscause
the recovary for antimony was >50%. The manganese data ara
usabie because the results are biased high. All datected
antimany and manganeso rasults are below their respactive

Calcium, copper, lead ant mangar sse are qualiied as P in all
samples dus ta duplicate RPDs. Alter a detaiied review of the
data, calcium, lead, and manganesi mst EPA's controt limits for
soil (=35% RPD, 22X CRDL) and should not be qualiiisd. Copper
did not maet EPA's control limite and should be gualified as J.
The copper data ara usable bacause the RPD was not overly
excessive 8o the method precision was reasonable,

Beryilium, cadmium, cobalt, copper, silver, and nickel wara
detected in the laboratory blank at or below the MDLs. Sampls
concaentrations arm <5X the blank values. The values are
nualified as U and are usable as nondetacts in the screening(
assessment dus {g blank conmtamination.

§29

0239-95-0003,
-0004, -0005,
-0006, -0no7

Radionuclide

1043 0299-95-0023, Thorium-228 and thorium-232were nat spiked into the |CS and
-0024, -0025, are nualified as PM. Tharium-230 was spiked into the LTS and
-Q026, -0027, should predict the thorium-228 and thorium-232 recoveries
0028 because the chemistry is similar far the respactive isciopes.
Tharefora, the data ghould be re-gualitied as J and are veable.
929 0238-85-0003, | Radionuclida | Thorium-230 was detscted in the method blank. Sample values
-0004, -0005, ara preater than 5X the blank valuas, are not guaiified, and are
-0008, -0007 usable as datecied valuas.
1043 0238-95-0023, Uranium was detactad in the method blank. Sampie values are
-0024, 0025, 5% the hiank values, are not cualified, and are usable as
-0028, D027, detacted values.
-0028

Thortum-228, tharium-232, and plutonium-238 wete not spiked
into the LCS and are gualified as PM. Thorium-230 and
plutonium-238 were spiked into the LCS and these spikes shouk
predict the thorium-228, thorium-232, and plutonium-238
Tecoveries hacause the chemistry is similar for the respective
isatopes. Therefore, the data should be re<gualified as J and are
usable.

@*x 00



TABLE BR-6

DATA QUALITY EVALUATION FOR Ta-39 SAMPLES
[Transects at PRS 39-004(2)]

-

Request
Number Sample 1D Sulte Comments
1045 0238-95-0023, | Inarganic | Manganess, lead, silver, and zinc hiad percent recoveries in the
-0024, 0025, matrix spike below the established lower limit (<75%) for al
-0026 samples and are gualified as J. Data are usable hecause the
racoverias for lead and silver were »50%<75%. The manganese
data are usable because the rasults are biased high, All detects
are below their respective SAL or UTL =0 the bias does not affect
the data comparisan. The zinc recovery was <10% so the data
are gualified as R and are not used i1 the screening assessment.
1063 0235-85-0031, Antimony, cadmium, chromium, coppar, Isad, and thallium
-0032, 0033, percent recoveries in the matrix spike below the established limit
-0034, -0035, {«75%) and ars gualified as J. Data are usable because the
-0036, 0037, recoveries for cadmium, chromium, and thaliim were >50%<75%,
-DQ38, -0202, All detected apalytes ars below their respective SAL or UTL so
-0203 the bias does nct affect the data comparisan. Lead and copper
recovaries were »>125% and »>200%, respectively, and aro usable
because the results are biased high The antimany racovery was
<10%, data are qualifisd as |, and not used in the screening
assessmant.
1086 0239-95-0039, Antimony, selenium, copper, iead and thallum had percent
-0049, -0041, recovariss in the matrix spike outside of established limits and
-0042, -D043, are qualified as J. Data ara usable because the recoveries for
044, -0045 antimony, coppaer, selenium, and thalium were »50%<75%. All
the detectad values are below their raspective SAL or UTL so the
bias does not affect tha data conparison. Lead recovery was
»>200% and data are usable because tha rasults ara biased high.
1188 0239-55-0028, Arsenic, manganass, and selenium had percent recoveries in the
-0045, -0047 matrix spike below the established lowar limit (<76%) and are
qualified ag J. Data ara usable because the recoveries were
s50%<75%. All detected concentrations are below the SALs or
UTis and the bias does not affact the data camparison.
1045 0238-95-0023, | inorganic | Aluminum, manganese, silvar and rinc are qualified as P in alf
-0024, -0025, samples dus to the duplicate APC. However, after a detailed
0026 review of the data, aluminum, manganese and silvar met EPA's
control limits for soif (*35% RPO, £2X CRDL) and, therstore,
should not be qualified. Zinc did not meet EPA's contral limits
and, therefore, should be gualified =z J. However, the zinc data
are already unusable due 10 the low matrix spike racovery.
1065 0235-95-0031, Cyanide, coppar, lead and silver are qualified as P in all samples
-0032, -0033, dus 1o the duplicate RPD. However, after a detailed review of the
-0034, -0035, data, lead and silver mat EPA's contro! limits for sofl (+35% BPD,
-0036, -0037, +2X CROL} and, therefore, should not be qualified. Cyanids and
-0034, 0202, ocopper did not mest EPA's contral [imits and, therefore, should be
-0203 qualified a& UJ and J, raspectively. The cyanide and copper data
are usable bacause the RPDs were not ovorly axcessive so the
method precision was reasonable,
10856 0238-85-0033, Aluminum is qualified as P in al samplas due to the duplicate
-00489, -0041, APD. Howevear, aftar a detailed revisw of the data, the analyte
-0042, 0043, met EPA's cantral fimits for soil (£35% RPD, £2X CRDLY and,
0044, -0045 thereiare, should not be qualified.




TABLE B-6

DATA QUALITY EVALUATION FOR TA-38 SAMPLES
[Transects st PRS 39-D04(s)]

Continued

Request
Number

01238-95-0023,

{norganic

Comments

Arsenic, chromium, nickel, potassium, and selsnium were

-0024, 0025, detacted in the laboratory blank at or below the MDLs. Sampls
0028 eoncentrations are «5X the blank values. The vaives are
qualified as Ut and are usable as nondetacts in the screening

assessment dua to blank contamination.

1063 0239-85-0031, Arsanic was detected in the labcratory blank at or bekw tha

-D032, -0033, MOLe. Sample concentrations ars <5X the blank values. The

-0034, -00385, vaiues are qualified as U and are usable as nondetects in the

008§, -0037, screening asssssmant dus 1o blank contamination.

-0038, -0202,

-0203 f
1088 0238-85-0038, Arsenic, baryllium, cadmium, chromium, cabalt, copper, nicksl,

-0048, -0041, potassium, sodium, and silver wera detected in the labaratory

-0042, 0043, bfank a1 or below the MDLs. Bamp e concantrations are <5X the

<0044, -0045 biank values, The valuesz are qualified as U and are usable as
nondetects in the screening assassment due fto Dlank
contamination.

1188 0233-95-0028, Arsenic, cadmium, cobatlt, copper, potassium, and sodium were

-0048, -0047 datected in the laboratory blank at or below the MDLs. Sample
concentrations are <5X the blank values, are qualified as U, and
are ussable as nondetects in the screening assessment due to
blank contamination.

1044 D239-85-0023 SvoC Di-n-butyl phthalate was detected in one sampie at less than the
EQL. The sample result has a high degree of uncertainty
becauge the value cannot be accurately distinguished trom
instrument "noise” levels, As a result, the datum is usable as an
estimated valus, but should be usad with caution in the
scroening assessment because it cannot be accurately

vantified.
_ 1085 0239-85-0039, svoe Two intemal standards were outside aoceptable limis for five

-Q044, -0041, samples. All samples weare re-analyzed =snd ane internal

-0042, -0043, standard was oulside acceptabls limits. Therefore, the re-

-0044, -0045 analysizs is used in tha data validation, Pyrane,
butylbenzylphthalate, 3,3'-dichiprobenzidine,
benzo{ajanthracane, benzo(b)}luoranthene,
banzolk}flusranthene, benzo(aipyrene, chrysene, bis{2-

ethylhexyliphthalats, di-n-butylphthalata, indeno{1,2,3-
cdipyrens, dibenzo(a,hjanthracens, and benzo(g,h,ijperylens
are qualified as UdJ n  sample  0238-85-D40,
Benzo{b)fluoranthene, banzo(a)pyrene, benZoikfluoranthene,
benzo(g.h.ijperylans, dibenza(a,h}anhracene, di-p-butyl
phthalate, and indeno{1,2,3-cd)pyrene are quafitied as UdJ in
sample 0239-B5-0042RE. In general, the internal standard may
be slightly aut of controb due to the soil matrix but the sensitivity
and responsiveness of the instriment were not compromised;
data usability is unaffaciad.

N




TABLE B-6

DATA QUALITY EVALUATION FOR TA-39 SAMPLES
[Transects at PRS 30.004{e)}

Continued f'
Reguest
Number Sampte ID Sulte — —— Commants
D _ S

1065 0239-85-0031, | Radionuciide | Thorium-228 and therium-232 were nat spiked into the LCS and
-0032, -0033, are qualified as PM. Thorium-230 was spiked into the LGS and
-0034, -0035, the spike should predict the thorium-228 and tnorium-232
-0036, -0037, recoveries because the chemistry is simllar for the respectiva
-anag, 0202, isotopes. Theretore, the data should be re-qualifisd as J and are

(203 usable.

1088 0239-95-0033, Thotium-228 and thorium-232 were not spiked into the LCS and
-G048, 0041, are gualified as PM. Thorum-230 was spiked inte the LCS and
-0042, -0D43, the spike should predict the thorium-228 and thorum-232
-0044, -0045 recoverios becavse the chemistry is similar far the respective

isotopes. Therefors, the data should ba re-qualified as J and are
usable,

1065 0239-95-0031, | Radienuclide | Uranium was datected in the method biank. Sample valuss ara
-0032, -0033, »6X the blank values and are considerad vatid. Data are qualified
~-0034, -0035, as U and are usable as detected values,

-0038, -0037,
-0AQ38, -0202,
T 0203
Thorium-230 was detacted in the method blank, Sampla values
are >5X the blanit valees and are considered valid. Data are
au=liad a8 U and are usable as detected values.

1088 0239-85-0039, Thorium-230 was detected in the method blank. Sample valuey
-0049, -0041, are »5¥% the blank valuas and are considered valig., Data are
-0042, 0043, qualified as U and ara usable as detectad values.

-Q044, -0045

11



TABLE B-7

DATA QUALITY EVALUATION FOR TA-39 SAMPLES
[Firing Pad at PRS 239-004{c)}

-0184, -0185,
-0186, -0187,
~-0188, -0189,

-0148, -0150,
-01561, -0182

-0180
927 0239-85-0148, inerganic

Raguest
Number Sample 1D Suite Comments
e L _‘.:
827 0238-950748, inorganic The t4-day holding time for cyanide was axceeded for afl
-0148, -0180, samples and the data originadly validated with a PM qualifier. The
-0151, -01562 helding tima was not grassly exceeded (more than twice the
holding time) so the resuits are re-jualified as UJ. The data are
usable because the sampies were rafrigarated and stabla
snpugh to prevent marked dagradation within 28 days.
927 0239-85-0148, Inarganic Antimony and manganese had marix spike recoveries below tihe
-0148, -0150, established limits (75-126%) and are qualified as J. Data are
-0154, 0162 - usabls because the recovery for antimony was »50%. The
manganese data are usable because the resulls are biased high.
Al dotectad antimony and manganese resufts ars below their
respectiva SALs or UTLs 8o the bias does not affect the data
comparisan.
1105 0236-95-0183, Antimony, chromium, selenium, vanadium, and zinc had matrix

spike recoveries balow the established Jimits (75-125%) and are
qualified as UJ or J. Data are usable because the recoveries
were »50% and the results are balow their respectiva SAls or
UTLs =D the bias toes nat affect the data comparison.

Caleium, copper, lead and manganese are qualified as P in ali
samples due to duplicate APDs. After a detailed review of the
dats, calcium, lead, and manyanesa met EPA's contral limits for
soil {(£35% APD, +2X CADL} and should not be aualiied. Copper
did not meat EPA's control Emits and should be qualified as J.
The copper data are usable because the APD was not overly
axceskive sa the methad precision was re=sonable.

Beryllium, cadmium, cobalt, copper, silver, and nickel were
detected in the laboratory blank at or helow the MOLs, Sample

concentrations are <6X the blank valuas. The values are
gualilisd as U and are usable as nondetects in lthe screening

Thorium-228, thorium-232, and plutenium-238 were not spiked
into the LCS and are qualified as PM. Thorium-230 and
phitonium-239 were spiked into tha LCS and thesa spikes shouid
and plutanium-238
recoveries because the chemistry is simitar for the respective
isctopss, Tharefyrs, the data shoLld be re-qualified as J and are

-0181, -0152

Thorium-230 was detected in the riethod blank. Sample values
ars >5X the blank values, ame not qualified, and are usable as

827 0239-85-0148, inorganic
~0149, -Q150,
-0151, -0162
assassment due to blank contamination,
e ——— —
929 0238-95-0148, | Hadionuclids
-01449, -0150,
0151, -0182
pradict the tharium-228, thorium-232,
usabls.
8929 0239-05-014B, | Radionuclide
~-0149, 0140,

dstected values.

12




TABLE B-8

DATA QUALITY EVALUATION FOR TA.38 SAMPLES
[Transscts at PRS 38-004(c)]

1107

~0175, -0176,
-0181, -0191,
0182, -0124,
-G135, -01986,

-0184, -0185,
~0186, -0187,
-0188, -0189,-0190

1107

0239-95-0183

-0184, 0185,
-0186, -0187,
-0188, -0189,-0180

11N

0238.95-0174,
-0175, 0178,
-0181, 0181,
0192, -0194,
-0185, 01496,

-0197, -0188

-0167, 0198 gualfiod as J and are usabie.
02339-95-0183, Radionuclide | Thorium-230 was dotacted in the method blank. Sample

Radionuclide

|
1107 0239-95-0183, Radinnuclide | Total uranium matrix spike was not of the sampla dalivary

Regquest ]
Number Sample ID Suite - Comments (
_= AR —=_ ——}
1188 02358-95-3174, Inorganic | Arsenic, manganess, and selanium had percent recaveries in
0175, -0176, the matrix spike below the established lower fimit (<75%) and
-0181, -0187, are qualified as J. Data are usable because the recoveries
-0192, -01%4, were »50%<75%. All the detected concentrations are below
-0185, -0196, thair respective SAL or UTL and the bias aoes ner affect the
-0197, -0198 data comparisan.
1188 0238-95-0174, inorganic | Arsenic, cadmium, coball, copper, potassium, and sodium
-0175, -0178, ware detected in the laboratery blank at or below the MDLs.
-0181, <0181, Sample concentrations are <5X the blank valuas. The values
~01982, -0154, are gualitiod as U and ame usable as nondetects in the
-0185, -0196, streening assessment due 10 blank contamination.
-0187, -0188 -
—
1104 0238-95-0188 SVOC All the intemal standards for sample 0238-85-01B8 ware
below establishad limits and all analytes are qualified as
UJ,PM. The surrogates were within quality cantrel criteria
and, after a detailed raeview of the data, the data should be
qualified as U.J and are usable as estimated nondetects.
1107 0238-95-0183, Radionuclide { Thariym~-228 and thorium-232 wene not spiked into the LGS
-0184, -D185, and are qualified as PM. Thorium-230 was spikad inte the
-D1886, -0187, LCS and the spke should prediet the thorium-228 and
-0188, -0188, tharium-232 racuvery bacause "he chemistry is similar for the
~0190 respective isctopes. Therefore, the data should be re-
vaiified as J and are usable. _
1191 0238-98-0174, Thanum-228 and thenum-232 were not spiked o the Lcf

and are qualified as PM. Thonum-230 was spiked into the
LCE and the =pike should jpredict the thorium-228 and
tharium-232 recoveries because the chemistry is similar for
the respective isctopes. Therafora, the data should be re-

values are >5X the blank values, are not qualified, and are
usable as detected valuss.

The gamma spac sampie 0230-85-0183 was reanalyzed and
the results changed due to background; therefore, the results
of the reanalyeis should be used in the scresning
assesament.

group and the batch matrix spike was not included in the data

packape and wers quaffied PM. Deta are qualitied as J and

are usable because the matrix spike from the other SDG was
acceptable and all other QC samples wars acraptable.

Total uranum had percent recovery in the matrix spike

autside of astablished limits and is qualtied as J+. The data

are usabje because the results are biased high.

C
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TABLE B-9

DATA QUALITY EVALUATION FOR TA-39 SAMPLES
{Gas Gun Siie PRS 239-008)]

Request
Numbaer Sample ID Coamments
119 0238-95-0174, | Radionuclide | The MDA americium-241 was less than the EQL in ten sampies
-0175, -D178, and are qualified as IJ. All results are usable as nondatects.
-0181, -0181,
-0192
827 0239-85-0200, | Inorganic | Antimony and mangansse had matric spike recoveries outsida of
-0201 establishad limits and are qualified as J. Data are usable because
the recovery for antimony was »50%. The manganese data are
usable becauss the results are biasad high. All detected antimony
and mangansse resulls are below their respective SALs ar UTLs
50 the bias does net affect the data comparison.
1266 0235-85-02185, Antimony, manganess, sslenium, and silver had percent
0218, -0219, recovaries in the matrix spike outsids of established limits and are
-0221, 0222, qualified as J. Data are usable because the recoveries for
0223, -0228, antimony and silver were >50%<74%. All detected values are
0227, -0228, below their respective SAL or UTL s¢ the bias doas not aflect the
-0230, -0231 data comparison. The manganesa racovery was greater than the
control fimit ard the dala asre usable because the resulls are
biased high. The selenium recovery was 0% and gualified as
RPM. Further roview of the deta indicated that the R qualifier
should be ratained and the selenium results are not used in the
screening assessment,
827 0239-85-0200, Inorganic | Calcium, copper, izad and mangarese are qualified as P in all
-0201 ‘ samples due o duplicate RPDs. Atter a detailed review of the
data, calcium, lead, and manganssis met EPA's cantral limits for
soil (£35% RPD, +2X CRDL) and should not be qualified. Copper
did not meet EPA's control limits and should be qualitied as J. The
copper data are usable becausa the RPD was not ovarly
e8xcesgive so the mathod precision was reasonable.
1246 0239-85-0204, Aluminum is qualifiad as P in all samjles due {0 the duplicate APD,
-0205, -D20§, However, after & detallsd review af the data, the analyte met
-0207, -0209, EPA's control fimits for soil &35% RPD, +2X CAOL) and,
-0210, -0211, therafors, shauld not be gualified.
-0212, <0213,
-0214
1249 0235-95-0208 Aluminum is qualified as P in all sarmles dus to the duplicate RPD.
Howaver, after a detalled review of the data. the analyte met
EPA's control limits for soil 35% RAPD, #2X CRDL) and,
therefora, should not be gualified. :
1266 0238-85-0215, Chromium, iran, silver and zinc are qualified as P in all samples
0216, -0219, dua to tha duplicate RPD. Howavar, atter a detailed ravisw of the
-0221, -0222, data, the analytes met EPA's cont-ol limits for soil (35% APD,
-0223, -0225, =2X CRDL} and, therefore, should not be qualified.
0227, <0228,
-0230, -0231 _
927 0239-95-0200, inorganic | The 14-day holding time for cyanide ‘was exceeded for all samples
-0201 and the data criginally validated with a PM quaiifiar. The holding
time was not grossly sxceedsd {mors than twice the holding tima)
so the rasults are requalfied as UJ. The data are usable
because the samples wene refrigerated and stable enough to
prevent marked degradation within £8 days.
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TABLE B-9

DATA QUALITY EVALUATION FOR TA-3% SAMPLES
[Gas Gun Site PRS 38-008]

how—re————rer———
v orrer——

827

-0201

1246

{0239-95-0204,
0208, -0206,
-0207, -0208,
0210, -0211,
0212, -0213,

-0214

1248

0238-86-0208

1266

0239-95-0215,
-0216, ~0218,
-0221, -0222,
-0223, -0225,
-0227, -0228,
-0230, 0231

——a.

refrigoratod and stable enough to prevent marked degradation
Withiﬂ 28 davs- %
0238-95-0200, Inorganic Beryllium, cadmium, cobalt, copper, silver, and nickel were

due 1o blank contamination.

Continued (
Raquest
Numbar Sample ID Sulte Comments
1246 0239-95-0204, Inorganic | The 14-day halding time for eyanide was exceeded by nine days
-0205, -0208, tor all samples and the data originally validated with a PM
-0207, -0209, gualifier. The holding time was nol grossly axceeded (more than
0210, -0211, twics tha holding tims) so the results are re-qualified as UJ. The
0212, 0213, data ane usable as non-detects because the samples were
-0234 refrigerated and stabtle enough to prevent marked degradation
within 28 days.
1248 0239-35-0208 The 14~day holding time for cyanide was excesdsd by aight days

for all samples and tha data originally validated with a PM
qualifier, The holding time was not grossly exceedad {more than
twice the haiding time) so the results are re-qualified as UJ. The
data are usable as nan-dstects because the samples were

detected in the laboratory hlank at ar betow the MDLs. Sampie
concentrations are<5X the blank values. The values ara qualified
as U and are usabls as nondetects n the screening assessmant

Beryllium, chvomium, cabalt, coppsr, nickel, silver, sedium and
vanadium were detected in the laboratory blank at or beiow the
MDLs. Sampls concantrations are <5X the blank values. The
values are qualitied as U and are Jsablc as nondetects in the
screening assessment dua ta blank contamination.

Antimony and sodium were detected in the iaboratory blank at or
below the MDLs. Samplke concertrations ars <5X the blank
values. The valuss ars qualified as U and are usable as
nondstects in the sereening assessmant.

Chromium, oohalt, copper, and nicksi were detected in the
laboratory blank at or below the MDLs. Sampls concentrations
are <5X the blank valuss., The values are qualified as U and are
usable as nondetects in the streening assessment due to blank
cantamination,

=

1245

0239-95-0206

0238-86-0213

SVOL

PV

Sample 0239-85-0206 had eight oul of ten surrogates below 10
percant recavery and all data are quaiifisd as R,PM. The re-
extraction had goed surrogate recovery but the sample was re-
extracted altside holding times and the data are qualifiad as FM,
The holding times ware not grossly excesded so the resuits for
the re-exiractod analysis should be re-gualified as UJ and are
usabie as nondetacts,

Sample 0239-85-0213 had ten out of 1en surrogataes less than the
established limits but greator than ten percent and all results are
qualffied as Ul. The sampie was re-extracted outside holding
timas with goad surropate recovery and results are qualified as
Fi. The rasults of the re-exiracted analysis should ba re-
qualitied as UJ and ars usable because the holding times wersl
not grossly exceeded. |
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TABLE B-9

DATA QUALITY EVALUATION FOR TA-39 SAMPLES
[Gas Gun Site PR3 39-008]

Continued
Reguest
Numbar Sample ID Suita Commants
1264 0239-85-0215, SvOC Di-n-butyl phthalate, benzo{bjtlucranthans,
-0216, -0219 benzolk)fluaranthens, benzo(alpyrene, indenc(1,2,3-cd}pyrene,
0221, -0222, dibenzof{a,hjanthracene, and  benzo(gh,)peryiene  are
6223, -0225, incorrectly qualified as L) in samples 0238-85-0215, 0238-0216,
0227, -0228, 0239-95-0223, 0239-95-0225, D239-85-0227, -239.95-0228,
0230, -D231 0239-850230, and 0239-95-0231 tecause tha internal standard

recoveries were within established limits. These analytes are
correctly qualified as U in samples 0230-85-0219 and -0219RE,

0239-95-0221 and -0221 RE, and 0239-856-0222 and -0222RE.
e ——————— |
1264 0239-85-0225, SvoC Bis(2-ethylhexyljphthalate was detected below the MDL in

-0227, -D228, samples 0239-95-0225, 0239-95-0227, 0238-95-0228, and 0230-
-0231 850231 and is qualified as U and data are usable as non-

detects.
1265 0238-85-0215,, HE The LCS spikes wera run with seven analytes and not the antire
-0218, -0219, sulte ang, thorefore, tha reviewer q.alified all results as PM. The
D221, -0222, spikas include analies that should accurately predict the
-0223, -0225, racovery of those analytes that are missing. Therefore, the data
-0227, -0228, should not ba nualified amd arz usable in tha screening

L’ 0230, 0231 asg@ssment.
e —— :

929 0238-65-0200, | Aadionuclide | Thorium-228, thortum-232, and plianium-238 were not spiked
0201 inta the LCS and are qualified as PM. Thorium-23¢ &nd
plutonium-299 ware spiked into the LCS and these spikes should
predict the thorium-228, thorium-232, and plutonium-238
racoverias because the chemistry is similar for the raspective
isotapes. Therefore, the data should be re-qualitied as J and are

usable.
1247 0238-95-0204, Thorium-228 , tharium-232 and plitonium-238 werm ot spiked
-0205, -02086, intc the L.CS and ars qualified as PM. Thorium-230 and
0207, -0208, pheonium-238 were spiked into the LCS and the spike should
-0210, -0211, predict the thorium-228, thorium-232 amd plutonium-238
-0212, -1R13, recoveries because the chemistry is similar tor the respective
-0214 isatopes. Therefore, the data should be re-qualified as J and are

usable,
1250 0239-85-0208 Thorium-228 and thorium-232 were not spiked inte the LCS and

are qualified as PM. Thorium-230 was spiked into the LCS and
the spike should predict the thorum-228 and thorlum-232
recoveries hacause tha chemistry is similar for the respective
isotapas. Therefore, the data should be re-qualified as J and are
usable.

16
16
16
16
16
1
16
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TABLE B-8

DATA QUALITY EVALUATION FOR TA-38 SAMPLES
[Gas Gun Sitse PRS 39-008]

Ceontinuad
Reqguast
Number Samptie ID Suite Comments
1267 0238.85-0215, | Hadionuclide | Thonum-228 and thorum-232 were not spiked into the LCS and
-0216, -0218, arg qualifisd as PM. Tharium-230 was spiked into the LCS and
-p221, -0222, the spike should predict the thorium-228 and therium-232
0223, 0228, recoveries becauss the chamistry is similar for the raspective
0227, -0228, isptapas, Tharefora, the data should be re-qualified as J and are
~3230, 0231 usable.
029 0238-95-0200, Radionuciide | Thorium-230 was detectad in tha rsthod biank. Sampie values
0201 ara »5% tha blank valures and are considered valid. Data are
qualified as U and are usahle as detected values.
1247 D239-95-0204, | Radionuctide | Thorium-230 was dstected in the rmethod blank, Sample values
-0205, -0208, are »5X the blank values and are considered valid. Data are
-0207, -0208, qualilied as U and are usable as detected values.
-0210, -0211,
0212, <0213,
-0214
1250 0235-95-0208 Thorium-230 was detected in the method blank, Sample value is
»5X the blank value and is consitdered valid. Datum is naot
gualiﬁad and is ussble as a detected value.
T 0238-95-0208 | Radionuclids | The gamma spec duplicats was not analyzed so all associated
resuits were qualified as PM. Sample was associated with the
QC batch for SDG 1247 which hud a gamma spec duplicate.
Therefore, there is no need to qualify the data as PM; data
should not be qualified. . |
1267 0238-95-0215 | Radienuclide | The MDA was not reportad for sample 0239-95-0215 and.
therefore, gamma spec rasults are jualified as PM. The MDA for
all sampies was other samples with this batch are acceptabls.
Data are ussabis as reportad.
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TARLE B-10

DATA QUALITY EVALUATION FOA TA-39 1994 SAMPLES
[Straam Channel from Below Firing Sites to Stata Rd. 4]

18345

0581,0882,0594,

0597,0589,0600,

0E01,0602,0603,
0604,0605

ﬂw
o

AAB0588,0503,
0586,0588

Reqguest /
Bateh
Number Sampla ID Suite Comments —
- — —— P
18665 AABQOSAS,0590, Incrganic | Aluminum, chromium, and vanadium in ait soil samples had
0591,0592,0584, percant recoveries in the blind QC sampia balow the
0597.0599,0600, eslablishad lower limit (<75%) and are qualified as Ut or J.
Q601,06802,0603, Data are usable because the recoverics are >85% 5o the
06D4,0606 analytss would be detscted and guantified if present.
. Detected values are mora than a tactor of two below the
| ba&ruund UTLs,
18666 AABOS89,0530, Inorganic | Mercirry in all 20l semples excaeded holding time. Results

<DL ars qualified as UJ (eight samples), results »DL qualified
as J {five samples}. Data are usable because samples were
prassarved and properly stored, degradation of material was

minimized, and the holding time was not grossly exceeded.

Total cyanids in all soit sampies grssly axceaded holding
timo. Al results were <DL and were qualified as R, Data are
not used in the sergening assessmant.

The recommended 14-day exiraction holding time was
aexcesdod by 49 days and the 40-day anzlytical holding time
for four soil samples was axceedad by 109 days. Alfdata
<EQL and qualified as UJ. Bacause the soil samples were
kept frazen hafare extraction, the extraction holding time can
be extended up to 8 wesks {and probabiy longer). Following
oxtraction, the analytes are preserved and stored at 4°C 1o
stop bacterial gsowth and preven: photodegradation. This
process appears to stop decompuosition of material for up to at
least 71 days (or longer). Therafors, the usability of the data
is probably not compromised because proper storage
prevented degradation of material daspite the extrame
exceedanca of the extraction and analytical holding timas.
However, the data should be used with caution in the
screening assessment,

AABDS85

18369

AAB(0588 0550,
0581,0682,0554,
0597,0598,0800,
0601,0602,0603,

0504,0605

HE

The recommended 14-day extraction hokling time was
exceadad by 49 days and the 40-day analytical halding time
for one soll sample was exceaded by 109 days and surrogate
recovery was <50%. All of the data for this sample are <EGL
and quafifiad a2 A bacause of the multipla QC problems. Data
are net used in the screening assessment.

Nitrobanzene and 1,3,5-trinitrobenzens in all =qil samples had
percant recoveries in tha hlind QC betow the established lower
limit («50%). Data are qualified as LlJ and are usable because
the recoveries were >20%«<50% so the analytes wouid be
datectad and quantifiad i presamnt,




TABLE B-11

DATA QUALITY EVALUATION FOR TA-38 1995 SAMPLES
[Straam Channel Segments Adjacent to PRSs 39-004(a) and 38-004(d)]

Raqusest 1
Number Sample ID Suite Commonts
16368 AABOSB8,0590, PCBs/ The quantitation value for p,p™-DDL in one scil sample irom tha
0591,0592,0564, | Pesticides | analyticat eolumns diffared by »25%. Since the %D {percen:
0587,0589,0600, diffarence} between tha two guantitatian columns was >25%
0601,0602,0603, indicating a false positive, the sample data for the detected
0604,0605 target compotmd are qualified as J. Data are usable because
DOT and DDE were detected in the sampla mndicating that
prasence of DDD is fkely.
1127 0239-95-0110, Inorganic { Antimony, lead, and vanadium in all samplas had percent
0111, 0112, recoveries in thematrix spike sampie below the established lmit
-0113, -0114, [75-125%). Lead and vanadium dala are qualified as J- becauss
-D11§, -0118, recovaties wers between 30% anc 7§%, and the antimony data
0117, -0118, are qualified as R,PM because rectvery was «30%. The lead and
-0118, -0120, vanadium data ara usable becauss the analytes were detestsd
-121, -0122, an order of magnituds balow the SALs so the bias does not affect
-0123, -0124 the data comparison. Antimony dela are not usabie because 1hs
analyte cannat ba quantified. |
1170 0238-96-0125, Inorganic | Antimony, cadmium, chromium, manganesse, selenium, silver,
-0126, -0127, vanadium, and zinc in all samples had percent recoveries in the
0128 spike sampla outside of established limits {75%-125%). Data <
EQl are qualffied as L); data > ECIL are qualified as either - or
J+. The data are usable becausa tha parcent recoveries for
amimeny, cadmium, chromium, manganese, seienium, and
vanadium wera »35% and tha LCS recoveries were acceptable so
the analytes wouild be detected ard quantified if present. Thy
detected values of cadmium, chromium, and manganese wers
ona-gixth to one-half the background UTLs so the bias did not
afiacl the data comparisons. The data for silver and zine are
usable because the resylts are biased high.
1127 0238.85-0110, Inorganic [ Aluminum, lead, and manganese arc qualified as P in zlf samples
-0111, 0112, dua o the duplicate RPDs. Furthar review of the data indicates
-0113, -0114, that PRDs did not meet EPA's conrrol limits for sofl (£35% RAPD,
-0115, 01186, 32X GRDL). The data should be cualified as J and are usabls
0117, 0118, because the RPDs reflect soil hetarageneity and do not afisct
-0118, -0120, method pragision.
-0121, -0122,
-0123, -0124
1170 0238-95-0125, inorganic | Aluminum, calcium, copper, irar, lsad, and zinc are gualified as P
0126, -0127, in all samples due to the duplicate APDs. Further review of the
Q128 data indicates that zinc met EPA's control limits for soil (z35%
RPD, +2X CRDL) and should not be qualified, whils the aluminum,
copper, and lead data should be qualified as \J or J, The data
are usable because the APDs reflect soil heterogensity and do
not affect method precision. The ealctum and iron RPDs are
unacceptable and these data for thess samples should be
ualtied as R and not used In the ssneening assessmsnt.
1170 0239-95-0125, inorganic | Cobel, nickel, potassium, and vanedium were detected in the
-0128, -Q127, laboratory blank. Sampie rosults >EQL bul «5X the blank value
0128 are nualified as L and are usable 5% nondetects.
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TABLE B-11

DATA QUALITY EVALUATION FOR TA-38 1895 SAMPLES
[Stream Channel Segments Adjacent to PRSs 39-004{a) and 38-004(d)]

Continued
Rsguast
Number Sample ID - Suite - Commentis
1130 0238-95-0110, | Radionuclide | Tharium-228 and thorium-232 wera not spiked into the LCS and
-0111, -0112, are qualfiad as PM. Therium-230 was spiied into tha LCS and
<0113, 0114, the =pike should predict the thorium-228 and thotium-232
-0115, -D1186, recoveries because the chemistry is similar for the respective
-0117, -0118, isotopes. Therefore, the data shauld be re-qualified as J and
-0118, 0120, are usable.
-0121, -0122,
-0123, -0124
1172 0239-65-0125, Thorium-228 and thonum-232 were not spiked inta the LCS and
~-01286, -0127, ara qualifisd as PM. Thorium-230 was spikaed into the LCS and
-0128 the spike should pradici the thodum-228 and thorium-232
racoveries because the chemistry is similar for the respective
isvtopes. Therefore, the data stould be re-qualitied as J and
are usable,
1130 0249-95-0110, { Radionuciide | Thorium-230 and thorium-232 were detected in tha method
-0111, 0112, blank. Sample concentrations are <56X the biank values. The
-0113, -0114, values are qualified as U and are uzable as nondetects in the
-0115, -0118§, scraaning azzessment due to blank contamination.
-0117, 0118,
0118, -0124,
-0121, -0122,
0123, -(1124 ;
1172 0239-95-0125, Thorium-230 was detected in the method blank. Samplk
-0126, -0127, concentrations are «5X the blkink values. The values are
0128 gualified as U and are usable as nondetects dua to hlank
contamination.
20
20
20
20
20
20
20
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TABLE B-12

DATA QUALITY EVALUATION FQF TA-39 1985 SAMPLES
[Stream Channel Segment Adjacent tc PRS 39-004(b)]

Request
Number Sampla ID Suite Comments
ave 0235-85-0008, Inorganic Samples 0239-95-008, 0239-85-009, and 0233-85-010 wera
-0q08, -0MQ, originally not validated in this request, These samples have
subseguently besn validated in-house based on curent
876 0239-96-0D08, Inorganic The t4-day holding time for cyanide was exceeded tor all
-0008, -0010, samples by 26 days and data wers originally qualified as P,PM.
-0011, 0012, The holding time was not grassly axceeded so the data are re-
-0D13, -D014, qualified as L. The data are ussble as estimated nandetects
-0015, -0018, becauss the samples ware refrigarated and stable enough to
-Q017, -0018B, prevent marked degradation within 28 days.
-0019, -0020,
-0021, -0022
876 0239-95-0008, Inorganic Manganese, mercury, and eelenium had percent racoverias in
-0008, -0010, the spike sample below the established lower limit (<75%} tor all
-0011, -0012, samples. The results are qualifiecl as J and are usable because
-0013, 0014, the recoveties tor manganase and mercury were >50%<75%.
-D01S, -00186, The =slenium data are usable because the results are biased
-0017, <0018, high. Alldetacts are below their respective SAL or UTL sp the
-0318, 0020, bias does not atfect the data comoarisen, :
-0021, -0022
976 0239-85-0008, inorganic Aluminum. iron, and manganase wers qualified P in all samples
-00D8, -0010, due to the duplicate RPDs. However, after a detailed review of
-0011, 0012, the data, iron and manganese met EPA's control limits for soil
-0013, -0014, {435% RPD, =2X CRDL) and, therafore, should not be qualified.
-0018, -0018, Aluminum did not meet EPA's contral limits and, thareforg,
-0017, -0018, should be gualified as J. The aluminum data are usable
-0019, -0020, because the RPD was nat averly excessive so the method
_ 0021, -0022 precision was reasonable. —
P N
875 0239-55-0022 SvQC - Sample 0239-85-0022 was diluled in order to sccurately
quantitate the concantration af bis{2-athylhexyl)phthalate and,
therelore, the second analysis should be used in the screaning
assessment.
— — e ——
874 0238-95-0008, | Radionuelide | Thorium-228 and thorium-232 were not splked into the LCS and
-0008, -Do1 0, are gualfied as PM. Thorium-230 was spiked into the LCS and
-0011, -0012, the spike shaould predict thorivm-228 and thorium-232
-0013, -0 4, recoveries because the chemistry is similar for the raspective
-5, -00 B, isotopes. Therefore, the data-should be re-qualified as J and
-0017, 0018, are usahle.
-0018, 0020,
-0021, -0022
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TABLE B-13

DATA QUALITY EVALUATION FOR TA-3% 1895 SAMPLES
[Stream Channel Ssgment Adjacent to PRS 39-004(e)]

Requast
Number Sample ID Suite Commenis
974 0239-95-0008, | Radionuclide | Thorium-230 was detected in 1he methad hlank. Sample
0009, 0010, concentrations are less than 5X the blank vaiues. The vaiuas ara
001, -0012, qualffied as U and are usable as nondetscts in the screening
0013, -0014, assessment dus to blank contamination. The thorium-230
-0015, -0018, duplicate was outside quaiity cantral iimits and is qualiled as J.
-0017, -0018, The sample data were previously gualiied as U due to biank
-0019, -0020, contamination but should be quaified as LUJ and usable as
-0021, -D022 patimated nondetects.
e
1045 0239-35-0058, Inarganic Manganese, lead, silver, and zinc had percent recoveries in the
-0060, -0081, malrix spika beiow the established lower limit {<75%) for ail
-0062, -0063, samples and are qualified as J ar R, Data are usable becausa tha
-0C84, -0085, recoveries for lead and silver were »50%<75%. The manganese
-DOGE, -0087, data are usable hecauss the rasults are biased high. Al detects
-006B, -0068 are balaw their respective SAL or UTL so the bias does not afiect
the data comparison, The zine recovery was <t0% so the data
are qualified as R and are not wsed n the screening assessment.
1045 0239-85-0058, Inarganic Aluminum, manganese, silver and zine are qualified as 2 in all
-006a, -0061, sampies dus {o the duplicate APL. However, aftor a detailed
-0Q62, -U063, review of the data, aluminum, manganesa and silver met EPA's
-0064, -0085, contral limits for soil (£35% RPD, £2X CADL) and, therefore,
-0066, -0067, should nat ba qualifisd. Zinc did not meet EPA's control limits
-D0BB, -0060 and, theretore, shotld be qualified a5 J. However, the zine data
are airegdy vnusable dus to the low matrix spike recovery,
1045 02349-95-0059, Inorganic Argenic, chromium, ricksl, potassiwm, and sefenium Wsre(
-D0BG, 0061, detectad in the laboratory blank at or bekaw the MDLs. Sample
-0082, -0083, eoncentrations are <5X the blank values. The valuas a2re qualified
-0064, -00D85, as U and are usahle as nondetects in the screening assassment
-D06B6, 0067, dus to blank contamination.
068, -0069
1044 0239-96-0064, SVoC Di-n-butyl phthalate was detected in thrae sampies at iess than
00864, -D0E5 the EQL. The sampie results have a high degree of uncertainty
because the values cannot be accurataly distinguished from
instrument “noise” lovaels, As a result, the data are usable as
estimated values, but should be used with cawion in the
screaning assessment because thoy canngt be accurately
— inﬁfisd. —
1043 0238-85-0058, | Radionuclide | Thorium-230 was detacted in the mathod blank. Sample values
0050, -0061, are <5X the blank valuss and ara qualified as U, Data are usable
-0062, -0063, as nondelacts,
-D064, -0065,
-0066, -0067,
-Q068, -00698
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TABLE B-14
DATA QUALITY EVALUATION FOR TA-39 10895 SAMPLES
[Stream Channel Ssgment Adjacent to PRS 39-004(c)]

Raguest
Number Sample ID Suite Comments

1043 0238-85-0059, | Radionuclide | Uranitm was detacted in the methad blank. Sample values are
-0060, -0061, »5X the blank values and are considered valid. Data are
-0062, -0063, qualified as U and are usable as detactad values.
-0064, -0065,
410886, -DOAT,
-D068, 0080 I _

A -

1166 0299-85-0153, Inarganic Antimony, manganese, selenium, vanadium, and zinc in alf
0154, -0156, samples had percent recoveries in the spke sample ouside of
0188, 0157, established limits (75%-125%). Data <EQL are gualifiad as UJ;
0158, -0159, data >EGQL are qualified as J-. The data ara usable becauvse the
-0160, -Q161, percent recoveries for manganese, selenium, vanadium, and
-0162, -0163, zinc: wore »50% and the LCS recovaries wers acceptable so the
-0164, 0165, analyles would be detectad and quantified if present. The
-0188, -0167, detected values of manganese and vanadium were more than
-0168, -01868, one-half the backgraund UTLs, while detected zinc valuss were
-0170, -0171, either well balow the background UTL or slightly above the UTL
0172, 0173 but orders of magnituds below the SAL. Therefore, the bias

resuiting from the spke recoveries did not affect the data
comparigons. The antimeony data are qualfied as A,PM because
recovery was <30%. Further raview of the dats indicate that the
R qualifier shouk! be retained and the data not used in the
screening assessment.

0239-95-0158, inorganic Alurninum, iron, lsad, manganese, and zinc are qualified as P in
-0154, -0155, . all sampies dus to the duplicate RFDa. Furthor review of the data
0158, -0157, indicates the analytes met EPA's control limits for soil (435%
-0158, -0158, RPD, 42X CADL) and should not be qualified.

-01860, -0161,
-0162, -0163,
-0164, -0165,
-0166, 0167,
-0188, -0169,
-0170, -0171,

-0172,-0173
m e |
1166 0238-85-0153, inorganic Cobalt, nickel, and potassium were (etectad in the |aboratory

-0154, -0155, blank, Sample results >EQL but <5X the blank value are
-01588, -0157, qualifisd as U and are useble as nondetacts,

07158, 0154,
-01840, 0161,
-0162, -01863,
-0164, -Q165,
-0186, -0167,
188, -0169,
0170, 0171,
0172, -0173

23



TABLE B-14

DATA QUALITY EVALUATION FOR TA-3% 1895 SAMPLES
[Stream Channel Segment Adjacent tc PRS 39-004(c})

-0154, 0155,
-0156, -0157,
-0158, -0159,
0160, 0161,
0162, -0163,
-0164, -0155,
0166, 0167,
-0168, 0188,
I 70, 0171,

-0162, -0163, incorrectly qualified as J because of the duplicate recovery being
-0164, -0168, outside the 3-sigma error. The duplicats results did have a 3-
-0165, -0167, sigma agresment using Sigma Overlap Excel Macro and are
-0168, -0168, usable as reported.

-01706, -0171,

-0172, -0173

-0172, -0179
1168 023¢-96-0161, | Hadionuclide | The detacied total uranium data for thiteen samples are | |

Continued
Requast | -
Number Sampie 1D SUItg_ — Commentis —
PR :—_“._ T Mt
1168 0239-85-0153, | Radionuclide | Tharum-228 and thorium-232 were not spikad into the LCS and are
0154, -0155, qualitied as PM. Thorium-230 was spiked into the LCS and tne
-0158, 0157, spike should predict the thorium-228 and thorium-232 recoveries
-0188, -0159, because the chamistry is stmilar focr the respectiva isotopas.
-0160, 0161, Tharefore, the data should be re-gualilied as J and are usable.
0162, 0163,
-0164, 01885,
-0166, 0167,
168, -0169,
0170, 0171, -
-H72, 0173
1168 0238-35-0153, | Radionuclide | Thorium-230 was detected in the method hiank. Sampla

concentrations are <5X the blarik values. The values are qualified
as U and are usable as nondetects in the screening assessment
due to blank cantamination.
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C.1 Toxicological Proflles for Firing Sites

Berylliym

Beryllium Is not readily absorbaed by any route of exposure. Less than one percant beryliium is
absorbed through the gastrointestinal tract in laboratory animals (ATSDR 1881). Occupaticnal
exposure to berylium resuits in bone, liver, and kidney depositions (EPA 1988). The most
common ciinical symptom caused by chronic beryllium exposure is granulomatous lung
inflammation {{ARC 1980, EPA 1986). Chronic skin lesions sometimes appear after a long latent
periad in conjunction with the pulmonary efiects, Systemic effects from beryllium exposure may
include right heart enlargement with accompanying cardiag failure, liver and spleen enlargement,
cyanosis. digital clubbing, and kidney stone deveiopmeant (EPA 1886, Schroeder and Mitchner
1975). Beryllium has been shoewn to be carcinogenic in experimenital animals resulting primarily in
iung and/or bone tumors when given by injection, intratracheal administration. or inhalation (EPA
1986). Following litetime exposure in drinking water, slight increases in the incidence ot gross
tumors of all sites combined were observed in rats {Schroeder and Mitchner 975). Saveral
epidemiological studies have suggested that occupational exposure to beryllium may resuit in an
increased lung cancer risk although the data are inconclusive (EPA 1986, Wagoner et al. 1980).

EPA {1996} classified beryllium in Group B2 (Probable Human Carcinogen) based on increased
incidences of lung cancer and asteosarcomas in animals. EPA {1996) calculated an inhalation
cancer unit risk of 2.4x10° (ug/m®}” based on the relative risk for lung cancer. estimated from an
apidemiological study by Wagoner et al. (1980). EPA (1996} established an oral cancer slope
fagtor of 4.3 (mg/kg/day) " based on the induction of gross tumors (all sites combined} in rats
chronically administerad beryliium suifate in their drinking water {Schroeder and Mitchner 1975).
EPA (1996} also developed an oral reference dose for beryllium of 5x10° muykg/day based on a
study by Schroeder and Mitchner {1975) in which rats exposed to 0.54 mgkg/day beryllium
sulfate ({the highest dose tested) in drinking water for a lifetime did not exhibit adverse effects. An
uncertainty factor of 100 was used to davelop the RID.

Cadmiyrmn

Gastroirtestinal absorption of cadmium in humans ranges from 5-6% (EPA 1€85a). Based ona
comprehensive mode! for inhaied cadmium, the deposition rate of particulate airborne cadmium is
5-50% {i.e., 5% of patticies greater than 10 microns and up to 50% of particles less than 0.1
micron), and 50 -100% of the cadmium deposited was absorbed (Nordbearg ef al. 1985). Cadmium
bicaccumulates in humans, particularly in the kidney and tiver (EPA 1985a, b). Chronic oral or
inhalation exposure of humans to cadmium has been associated with renal dysfunction, itai-tai
disease (bone damage), hypenension, anemia, endocrine alterations, and irnmunosuppression.
Renal toxicity occurs in humans chronically exposed fo cadmium in food as Icwest-cbserved-
adverse-effect-level (LOAEL) of 0.0075 mg/kg/day (Shiwen et al. 1990). In laboratory animals,
chronic oral axposure to cadmium resuits in increased blood pressure, hematalogical, and renal
effects at LOAELs of 0.014 to 57 mgrkg/day (ATSDR 1991). Teratogenic and reproductive
effects were reported in laboratory animals subchronically exposed to cadmium in drinking water at
LOAELs between 0.04 and 40 mg/kg/day (ATSDR 1981). Epidemiclogical studies have

gmonstrated a strong association between inhalation exposure to cadmium and cancers of the
lung, kidney, and prostate (EPA 1885b, Thun et al. 1885). In experimental animais, cadmium
induces injection-site sarcomas and testicular tumors. When administered by inhalation, cadmium
chloride is a potant pulmonary carcinogen in rats.

EPA (1996) classified cadmium as a Group B1 agent (Probable Human Carcinogen) by inhalation.
This classification applies to agents for which there is imited evidence of carcinogenicity in
humans from epilemiological studies. EPA {1998) derivaed an inhalation unit risk of 1.8x10™
fug/m°)" for cadmium based on spidemiological studies in which respiratory tract tumors were
observed (Thun et al, 1885, EPA 1985b}. Using renal toxicity as an endpoint, and a safety factor
of 10, EPA {1998} derived two separate oral reference doses. The RfD associated with oral
exposure to drinking water is 5x10™ mg/kg/day, and is based upon the LOAEL ot 0.005 mg/kg in



humans (EPA 1885b, Fribarg et al. 1874). The RiD associated with exposure: to cadmium in food
is 1x10™ mg/kg/day.

Chromium

Chromium exists in two states, as chromium (i) and as chromium (V). Following exposurs,
absorption of chromium (1i1) has been reported to be 0.4%. while absorption of chromium {V1} has
been observed to be as high as 10% (ATSDR 1991). However, chromium (Vi} is rapidly reduced
to chromium {lll} after penetration of biological membranes and in the gastric envionment (ATSDR
1991). Chromium is an essential micronutrient and is not toxic in trace quantities (EPA 1880b).
Alterations in liver enzyme activities wers noted in rats administered an aral dose of 13.5mg
chramium (Viykg/day for 20 days {Kurnar et al. 18B5). Rats subchronically administered higher
concentrations of chromium (V1) (98 mg/kg/day) have exhibited adverse effacts on renal function
{Diaz-Mayans et al. 1686). No significant changas, however, wers detacted in the livers or
kidneys of rats exposed to 2.7 mg/kg/day or 3.5 mg/kg/day chromium (ll} or chrorium (V1
respectively, in the drinking water for one year {MacKenzie et al. 1958, ATSDR 1991}. Central
nervous system effects including hypoactivity have bean reported in rats exposed o subchronic
levals of 98 mgikg/day chromium {VI} in drinking water (Diaz-Mayans et al. 1936). Furthermore,
epidemiological studies of worker populations have clearly established that inhaled chromium (V1)
iz a human carcinogen; the respiratory passages and the lungs are the tanget organs (Mancuso
1975, EPA 1984). Inhalation of chromium {Ill) or ingestion of chromium {Il) or {VI} has not been
assaciated with carcinogenicity in human or experimental animals {(EPA 1984). Oral exposure of
pregnant mice {gestational days 1 to 19) to 57 mg chromium (VI)/kg/day resu ted in embryoiethal
sffects. reduced ossification and gross anomaties (Trivedt et al. 1888). Chromijum (lll) does not
appear to causs fetotoxic or teratogenic effects in rats (ATSDH 1891}

EPA (1996) classHfied inhaled chromium (V1) in Group A (Human Carcinogan) by the inhalation
route. Inhaled chromium {lll) and ingested chromium {1il) and (V1) have not been classified with
respect to carcinogenicity (EPA 1988). EPA derived a chronic oral reference dose of 5x1 0!
mg/kg/day for chromium (V|) based on a study by MacKenzie et al. {1958} in which no adverse
effects were observed in rats exposed 10 2.4 mg chromium (VI)/kg/day in drirking water for one
year. A safety factor of 500 was used to derive the RiD. EPA (1986} developed an oral RfD of 1
mg/kg/day for chromium (I} based on a stydy in which rats were exposed to chromic oxide baked
bread. No effects due to chromic oxide treatment were observed at any dose level (ivankovic and
Preussman 1975); however. hepatotoxicity was the effect of concem. An uncertainty factor of
1000 was used to calculate the RfD. For this assessment, total chromium was assumed to be
chromium (!} based on historical information.

Cobalt

Cobal is an essential trace element in human nutrition and is ganerally well absorbed following
ingestion, Acuie ingestion of large doses by humans produces gastrointestinal disurbances
{(vomiting and diarrhea) and a sensation of warmth. Signs of acute poisoning in animals fed cobalt
salts consist of diarrhea, loss of appetite, paralysis of hind legs, cutaneous vasodilation, and
reduced body tempearature prior to death. Large doses produced anurta, while smaller doses
resulted in albuminuria (Stokinger 1981). In animals, subchronic oral exposures result in
disturbed conditioned reflexes and aiterations in hematopaiesis {NRC 1877). In humans, chronic
oral exposure to cobalt in high doses can cause goiter, detreased thyroid function, increased
heart and respiratory rates, and blood lipid changes {Hammond and Beliles 1880). Chronic
axposure to cobalt dust has been reported to produce respiratory disease in workers (Stokinger
1981). Cobalt salts included in a beer formulation at concentrations of 1.2 to 1.5 mg/liter were
reported to be responsible for a8 number of deaths due to congestive heart failure (NRC 1977),
Cobatt administered to labroatory rodents produced acdverse teratogenic effacts including
craniofacial developmental abriormalities in mice (Leonard et al. 1984) and decreased body
weight in rats {Shepand 1986). Cobat has been repried to cause sarcomas it the site of injection
in rats {Gilman 1962, Heath 1960); however, the results of carcinogenesis siudies performed by
other routes of expsure have been negative.



EPA has not classified cobalt on the basis of carcinogenicity. A provisional oral RID of 8x107
mg/kg/day was derived by EPA’s Environmental Criteria and Assessmenti Office.

coppar

Copper is an essential elemert. A daily copper Intake ot 2 mg is considered to be adequate tor
normal health and nutrition: the minimum daily requirement is 10 mg/kg (EPA 1985). |n humans,
absorption of copper (as copper acetate) following oral exposure is approximately 60% (15 to 97%
range} and is influenced by competition with other metals and the (evel of dietary protein and
ascorbic acid in both humans ardd animals (EPA 1984). Adverse effects in humans rasulting from
acute oral exposure to copper at concentrations of 0.07 to 1.421 mg/kg/day as copper {Il) include
salivation, gastreintestinal irftation, nausea, vomiting, hemorrhaglc gastritis. and diarmea (ACGIH
1986, ATSDR 1891). Dermal or ocular exposure of humans o copper saits ¢an produce irritation
{ACGIH 19886). Acute inhalation of dusts or mists of coppar salts in humans may produce
irdtation of the mucous membranes and pharynx, uiceration of the nasal saptum, and metal fume
fever (Gleason 1968). Limited data are available on the chronic toxicity of copper; however,
chronic overexposure to copper in humans has been associated with anemia (ACGir 1986) and
local gastrointestinal irritation (EPA 1887). Humans ingesting capper in drinking water at 0.056
rg/kgrday for a year and a half reported abdominatl pain and vomiting (Spitalny et al. 1984).
Results of several animal bicassays suggest that copper compounds are not carcinogenic by oral
administration; however, some copper compounds ¢an induce injection-site ‘meors in mice (EFA
1985).

EPA (1295) reponied the drinking water standard of 1.3 my/liter as an oral reference dose for both
chronic and subchronic exposure based on local gastrointastinal irritation (EIPA 1987). Assurning
a 70-kg aduli ingests 2 fiters of water per day, this concentration is equivalent to a dose of 3.7x10 ¢
mg/kg/day. However, EPA (1987) concluded toxicity data were inadequate fixr the calculation ot a
RED for copper.

Lead

Absorption of lead from the gastreintestinal tract of adult humans is estimatecl at 6% to 45%. The
extent and rate of gastrointestinal absorption area aftected by fasting and the soiubiity of a
particular lead salt in gastric acid (ATSDR 1891). In children, absorption from non-pairt sources
ranges from 30% to 50% (Hammond and Beliles 1980, EPA 1886). There are other
intarpretations of the data (Duggan 1883) that suggest this may be as high as 70%. For adult
humans, the deposition rate of particutate airbome lead is 30% to 50%, and essentially ali of the
lead deposited is absarbed (EPA 1986, Morrow et al. 1980). Lead is stored in the body in the
kidney. liver. and bone (EPA 1984}). The major adverse effects in humans caused by lead include
alterations in the hematopoietic and nervous systems. The toxic effects are generally related to
the concentration of this metal in the blood. Blood concentration levels of ovar 80 mg/dL
{decaliter or 10 liters} in children and over 100 mg/dL in sensitive adults can cause severe,
irreversible brain damage, encephalopathy, and possible death. The Centers for Disease Control
{CDC 1985) have used the value of 25 mg/dL as an acceptable level of bicod lead. Recent
intormation (EPA. 1988), however, indicates that physiclogical and/or biochemical eftects can
occur even at lower levels. These include enzyme inhibition {16 mg/dL), elevated erythrocyte
protoporphyrin (15 mg/dL), interference with Vitamin D metabolism, cognitive dysfunction in
infants {10 to 15 mg/dL.}), electrophysiological dysfunction (6 mg/dL), and reduced childheod
growth (4 mgidL). Decreased fertility, fetotoxic effects. and skeletal malformations have been
observed in experimental animals exposed to lead (EPA 1984}, Chranic oral ingestion ¢f certain
lead salts (lead acetate, lead phosphate, and lead subacetate) has bsen assaciated in
experimental animals with increased renal tumors. Doses of lead that induced kidney tumors were
high and were beyond the lethal dose in humans {EPA 1985},

EPA (1996) classified certain iead salts in Group B2 (Probabls Human Carcinegen), aithough no
cancer slope factor was established. This category applies to those agents far which there is
sufficient evidence of carcinogenicity in animals and inadequate evidence of carcinogenicity in
humans. EPA {1996) considered it inappropriate to develop a reference dose for inorganic lead
and lead compounds, since many of the heatth effects associated with lead intake (particularty



changes in the leveis of certain blood enzymes and in aspects ot children's neurcbehavioral
development) occur essentially without a threshold.

Mercury

in humang, inorganic mercury is absorbed following inhalation and oral exposure, however only
7% to 15% of adminisiered inarganic mercury is ahsorbad following oral exposure (EPA 1984,
Rahola et al. 1971, Task Group on Metal Accumulation 1973, ATSDR 1889). Organic mercury is
almost completely absorbed from the gastrointestinal tract and is assumed to b2 well absorbed via
inhalation in humans {EPA 1984). A primary target organ for inorganic mercury is the kidney.
Acute and chronic exposures of humans to inorganic mercury compounds have bean associated
with anuria, polyuria, proteinuria, and renal lesions (Hammond and Beliles 1880). Chronic
occupational exposure of workers to elsmental mercury vapors (0.026 to 6.2 mg/m>) has been
associated with mental disturbances, tremors, and gingivitis (EPA 1984, ATSDR 1989). Rats
chronically adiministered inorganic mercury (as mercuric acetate) in their diet for two years
exhibited a dose-related increase in glomerular nephritis at concentrations as low as 1.27
mg/kg/day (Fitzhugh et al. 1950). The central nervous system is a major target for organic mercury
compounds. Adverss eifects in iumans, resulting from subchrenic and chronic oral expasures to
organic mercury compounds, have included destruction of cortical cerebral neurons, damage to
Purkinje cells, and lesions of the carsbellum. Clinical symptoms following expasure to organic
mercury compounds have included paresthesia, loss of sensation in extremities, ataxia, and
hearing and visual impgimment (WHO 1976, ATSDR 1889}, Adversa kidney efiects are also
prominent in animals following chronic ingestion of organic mercury (0.5 mg/kg pheny! mercuric
acetate or 0.015 myg Hg/kg/day) (Fitzhugh et al. 1950). Embryotoxic and teratogenic effects,
including maiformations of the skeletal and genitourinary systems hava been abserved in animals
sxposed orally to arganic mercury (EPA 1984). Both organic and inorganic ccmpounds are
reparted to be genotoxic in eukaryotic systems (Leonard et al. 1984). There is evidence to
suggest methyimercury chiloritie induces renal tumors, mostly adenocarcinomas, in two strains of
male mice (ICR and BEC3F1) {Hirano at al. 1986, Mitsumori et al. 1981, 1980). Howsver,
monkeys, cats, and rats chronically administered methyl mercury in the diet did not deveiop an
elevated tumor incidence (lkeda et al. 1973, Charbonneau et al. 1976, Vershuuren et al. 1976).
Furthermore, glevated cancer incidence has not been reported in humans who ingested
methylmercury-contaminatad fish in the Minamata area of Japan (Katsuna 1968), or in humans
who ingested methylmercury fungicide-treated grain in traq and were followed for 13 years
{Greenwood 18885).

EPA (1995) reported an oral reference dose for hoth chronic and subchronic exposures of 3x10™
mg/kg/day for inorganic mearcury based on several oral and parenteral studies in the Brown Norway
rat, which observed kidney eifects (Andres 1884, Druet et al. 1978, Bemaudin st al. 1881). An
uncertainty tactor of 1000 was used to derive the RID. EPA (1995) also derived an inhalation
reference concentration for inorganic mercury of 3x10™ mg/m® for both chronic and subchronic
exposures based on several human occupational studies in which neurotoxicity was observed
{Fawer et al. 1983, Piikivi and Tolonen 1989, Piikivi and Hanninen 1989, Piikivi 1989). An
uncertainty factar of 30 was used to detive the inhalation reference concentration. The RID/RIC
Workgraup verified both vaiues and input into the iRIS database is pending. An oral RID of 3x10™
mg/kg-day for methyl mercury (organic) has been reported by EPA {1895) based on several
studies reporting human poisenings {Clarkson et al. 1976, Nordberg and Strangert 1976, WHO
1976}. Anuncertainty factor ot 10 was used to derive the RfD for methy! mercury.

Nigkel

Nickel compounds can be absorbed following inhalation, ingestion, or dermal exposure. The
amourt absorbed depends on the dose administered and the chemisal and physical form of the
particular nickel compound (EPA 1886). The oral absorption of diatary nicksl ranges trom <1%to
4.3% in humans, which is much less than nickel suliate given in the drinking water {27%) (ATSDR
1881}, Studies in rats and dogs indicate that 1-10% of nickel (nickel, nickel sulfate hexahydrate,
or nickel chioride) in the diet or by gavage is absorbed {ATSDR 1281). In humans, about 35% of
inhaled nickel is absorbed into the blood from the respiratory tract, and the soluble compounds



(i.8., nickel chiorite, nickal sulfate) are more readily absorbed in humans than the insoluble
compounds (nickel oxide, nickel subsulfide) (ATSDR 1981). Several studies in humans indicate
that nickel can penetrate the skin (55-77%); however, it could nat be determined if the nickel had
been absorbed into the bioodstream {Nosgaard 1955). Dermal exposure of humans to nickel
produces aliergic contact dermatitis (EPA 1886). Subchronic exposure to air concentrations as
low as 0.025 mg/m:’ have produced mild immunological responses in rats (Spiegelbarg et al.
1984). Chronic and subchronic orat exposure of experimental animals to nickel has been
associated with reduced weight gain, dsgenerative lesions of the male reproductive tract, asthma,
nasal septal perorations, pneumonitis, rhinitis, sinusttis, hyperglycemia, decreased prolactin
levels, decreased iodine uptake, and vascconstriction of the coronary vessels at concentrations
as low as 0.7 mg/kg/day (ATSDR 1991). However, rats chronically exposed to nickel sultate did
not experience adverse effects to doses of 5 mg/kg/day in tood {Ambrose et al. 1976).
Teratogenic and fetatoxic effects have been observed in the oftspring of exposed animals (EPA
1986}. Inhatation exposure of rats 1o nickel subsufide (0.7 mg/m" ) induced pulmonary tumors
{Ottolenghi et al. $974). Several nickel salts ¢cause localized tumors when administered by
subcutangous injection or implartation. Epidemiciogical evidence indicates that inhalation of
nickel refinery dust and nickel subsulfide is associated with cancers of the nasal cavity, lung,
larynx, kidney, and prostaie (EPA 1986).

Nickel refinery dust and nickel subsulfide are both categorized in Group A (Human Carcinogens)
by inhalation (EPA 1986). This classification is based on an increased incidece ot lung and nasal
tumors observed in workers occupationally exposed to rickel refinery dust (EPA 158€). Thereis
inadequate evidence for carcinogenicity of nicke! refinery dust and nickel subsulfide by the oral
route. These materials hava inhalation cancer unit risks of 2.4x10 and 4.8x10™ {ug/m® ™,
raspectively {EPA 1996). EPA derived an oral reterence dose for nickel soluble salts of 2x1 0%
mg/kgiday for both chronic (EPA 1996) and subchronic (EPA 1995) exposures based on a study
by Ambrose et al. (1976) in which rats administared § mg/kg/day nickel {as nicke| sulfate) in the
diet for 2 years did not experience decreased weight gain which was observed in animals
administered 50 mg/kg/day. A safety factor of 300 was used to calculate the oral RfDs.



RRX

RDX {hexahydro-1,3,5-rinftro-1,3,5-triazina: ¢cyclonite) is completely absorbec! following oral
exposure {EPA 1988). No data are available regarding dermal absorption. Workers exposed to
RDX via inhalation and gastrointestinal routes suffered cantral nervous system effacts, including
hearaches, nausea, vomiting, amnesia, clonic/tonic convulsions, and unconsciousness
(Gosslein et al. 1984; Kaplan 1965). These symptoms paralleled those previously reported in
animat studies {Sunderman et al. 1944 ; Von Qettingen et al. 1949). However, a cross-sectional
epidemiological study in a munifions plant did not identity any abnormalities in empioyees
attributable to RDX exposure {Hathaway 1977). In subchronic feeding studies, mice experienced
increased liver weights. Anemia was seen in male mice and rats, and female rats experienced
increased liver weights (EFPA 1988). Chronic oral exposure to RDX in rats and mice produced
central nervous system effects, increased mortality, weight loss, anemia, hepatoxicity, renal
toxicity, testicular degensration, and infiammation of the prostate (Levine et a. 1983; EPA 1988).
Decreased tertility, developmental effacts, and embyrotoxicity were observed in rats that were fed
RADX. In rabbits, RDX caused matemal toxicity and there was suggestive evidence for teratogenic
affects {(EPA 1988). No conclusive evidence of carcinogenicity has been shawn for RDX, RDX
was not found to be carcinogenic in Fishar 344 rats (Levine et al. 1883) or Sprague-Dawley rats
{Hart 1977) exposed to RDX in the diet for 2 years. However, Lish et al. (1984) reported a
statistically significant increase in combined incidence of hepatocellular carcinemas and
adesnomas in female B6C3F1 mice fed RDX in the diet for 2 years.

EPA {1986} has classified RDX in Group C {Possible Human Carcinegen) and has deveioped an
oral cancer siope factor of 0.11 {mg/kg/day)’. The potency factor is based on the increased
incidence of combined hepatocefiuiar carcinomas and adenomas in famale mice recsmng RDX in
the diet for 2 years (Lish et al. 1984). EPA (1986) has derived a reference dase of axio™
my/kgiday based on a chronic study in which rats receiving RDX in the diet for 24 months at
varying dosages experienced inflammation of the prostate (Levine et al. 1983). ALOAEL of 1.5
mg/kg/day was identified and an uncertainty factor of 100 was usad to derive the RID.

Thot

No toxic effect ot exposure to thorium have been documented, and the EPA has not developad
an RiD for thorium. Thereforg, the health hazard for thorium is associated with its potential
radiocarcinogenic effects.

Natural thorium is present in the sarth’s crust as a primordiaf element and has been historically
used as a medical imaging agent known as Thorotrast (25% colloidal solution 5f thorium digxide).
Thorotrast has bean used extensively as an intravascuiar contrast agent that has resulted in the
deposition of thorium in tissues and organs in the body. Once deposited, alpha particle
emissions irradiate the tissues for long periods of time at low-rate doses. The data on human
health effects of thorium exposure are base primarily on epidemiological studies of Thorotrast
patients. A German study (van Kaick at al. 1978a and b, 1983, 1984, 1886} lcaked at patients that
underwent intravascular injections of Thorotrast to enhance the imaging of cerebral and fimb
angiography. The resuits of the follow-up analysis indicated an excess of malignant cancers, most
notably liver cancers and levkemias, among the patients relative to the controls, A Portuguese
study {Abbatt 1973; da Motta et al. 1979; Horta et al. 1978), with a follow-up period of about 30
years, showex a significant excess of malignant cancer deaths (paricularly liver malignancies)
among patients compared to the centrol group. A Japanese study (Kato et al. 1979: Mori et al.
1978a and b, 1983, 1986} and a Danish study {Faber 1873, 1877, 1578, 1979, 1883, 1986)
showed similar excess malignancies and deaths compared to the corntrol groups. The excess liver
cancers and leuksmias were most notable in both studies. The American stucly (Falk et al. 1979}
is 2 preliminary assessment of Thorotrast patierts that indicates a liver cancer incidence that is
reportedly increasing; further follow-up of these individuals is needed. Animal exparimetnal
evidence indicatas that Thorocast induces cancers as a result of the radiation does delivergd by
the solution. Rabbits injected with Th-230 enriched Thorotrast revealed a shartened latancy
period associated with higher specific activity solutions (Fabsr 1873). A studyv of dose response
and possible foreign body effects in rats (Wesch et al. 1973, 1983) demonstrated that the
frequency of cancers tollows a lingar dependence with doss rate, but that varying the volume of



Thortrast administered did not comrelate with the frequency of induction. Howevar, the latent
period was shoriened by the increased volume of Thorotrast. n additional studies of rats injected
with Zirconotrast (zirconium dioxide solution} enriched with Th-228, the numbier of induced
cancets increased and the induced cancers were similar to those induced in humans by
Therotrast (Wesch 1986). The frequency of cancer induction in this study was dose-tale
dependent and the Zirconotrast without Th-228 did not induce excess cancers.

The dose estimates for the thorium isotopas, thorium-228, thorium-230, and thorium-232, were
derived using RESRAD 5.61. The dose sstimates were based on the exposure scenarios,
Laboratory parameters, and a dose limits of 15 mreméyr and 30 mremvyr.

Uranium

In general, uranium compounds are not easily absorbed across the human gastrointestinal tract,
Soluble uranium compounds demonstrate the best absorption. Recent uranium metabolic
models astimated absorption from the gastrointestinal tract to the blood to be 0.6% (Wrenn et al.
1887). Although human data concerning absorption by dermal exposure are sparse, water-
soluble uranium compounds were not absorbed in significant quantities acrocs the skin (Yuile
1973) and are not believed to pose a significant risk to humans by this exposure route.
Approximately 70% of an intake of uranium has been estimated to be excreted by the kidneys
within 24 hours of imtake {Berlin and Rudell 1878). Uranium that is not excreted is store in the
kidneys and bones. Exposure to uranium, a chemical toxicant, isads to neptiritis of the kidneys.
in an extensive chronic feeding study performed on laboratory animals (i.e., rats, rabbits, and
dogs}, renal damage was the observed effact (Maynard and Hodge 1848}. Based on this study,
the EPA has establishad ths lowest uranium dose of 2.8 mg/kg/day as the lowest observed
adverse effect level (LOAEL} (EPA 1991). This LOAEL was used to establish the RfD for uranium
in lisu of a no obsserved advarse effect lavel (NOAEL). The RfD of 3 ug/kg/day has an uncertainty
factor of 1000 because of intraspecies and interspecies variabiity in toxicological responses and
for the use of the LOAEL rather than the NOAEL.

Uranium can induce cancer as a result ¢f intake into the hody through inhalation and ingestion
pathways. The induction of cancer results from when organs and tissues are exposed to alpha
paricles emitted from decaying uranium atoms. Alpha paricles are not an exiemal hazard
because they da not penetrate sensitive tissues from outside the body. The outer layers of skin
stop the alpha paniicies before they can penetrate and damage inner-layerad tissue. The type of
uranium {i.e.. natural, depleted, ar enriched} under consideration is important because ditterent
types ot uranium have diffarent amounts of radioactivity per unit mass. The value of the specific
activity of the uranium reflects the number of alpha particles emitted per unit mass, which has a
direct impact on the magnitude of the radiological dose delivered aftsr the uranium enters the
body. However, convincing epidemiclogical evidence of uranium-induced radiocarcinogenic
sffects in humans is difficuit to obtain. Availabie epidemiological evidence has come from studies
involving workers in uranium mintng and milling operations. However, past epidemialogical
studies have falled to conclusively demonstrate health effects from chronic exposure fo uranium
dust by uranium mine and mill workers. The most probable radiogenic etfect is an increase in bane
sarcomas. The likefihood of sarcomas from naturaily occurring uranium is considered low and
demonstrabie only if a inear dosa-responsa relationship is assumed (Mays ef al. 1085); ifa
quadratic relationship exists there is vinually no effect expected.



In this assessment, the annual dose estimales for uranium tor radiocarsinogenic risk were datived
using RESRAD 5.61. The dose estimates weare based on the exposure scenarios and Laboratory
parameters, and compared to recommendad gose limits of 15 mremvyr and 30 mrem/yr.

<ing

Zinc is absorbed in humans following oral exposure (approximately 20-30%) (ATSDR 1992);
however, insutticient data are available to evaluate absorption following inhalation exposure (EPA
1884). Zinc is an assential trace element that is necessary for normal haatth and metabolism and
therefore is nontoxic in trace quantifies (Hammond and Beliles 1880). The National Research
Council (NRC 1889) recommends a dietary allowance of 10-15 mg/day for adalts. Exposure to
zinc at cancentrations that exceed racommended Ievels, however, has bean associated with a
variety at adverse efiects. In humans, acute inhalation exposure to relatively high levels of zinc
has been asscciated with gastrointastinal disturbancss, dermatitis, and metal fume fever (ATSDR
1992). Eighteen healthy women given supplements of zinc gluconate (1 mg/kg/day) for 10
weeks developed slight atterations in biood chemistry {decreased enzyms levels) (Yadrick et al.
1989}. Chranic oral exposure of humans to zinc (2 mg/kg/day) may cause decreased red blaod
cell counts (Hale et al. 1988). Experimental animals administered zing in the diet (68-1110
mgykgiday) for durations up to one year manifested blood, liver, renal, and reproductive effects
(ATSDR 1982). An increased incidence of tetal resorption was noted in pregnant rats
administered 200 mg/kgrday zinc (Schlicker and Cox 1868). In addition, increased pre-
implantation loss was observed in rats fed the same concentration for 18 days (Pal and Pal 1987),
There is no evidence that 2ing is carcinogenic (ATSDR 1992).

EPA. {1996} derived an oral reference dose of 3x10"' mg/kg/day based on a human diet
supplement study in which decreased blaod enzyme activity (47% decrease in erythrocyte
supseroxide dismutase) was obsearved in adult females after 10 wesks of zinc exposure of 1 my/kg-
day (59.72 mg/day) {Yadrick et al. 1989). An uncertainty factor ot 3 was appfied to the LOAEL to
derive the RfD.



C.2 Intake Equations and Exposure Parameters

TABLE C-1
EXPOSURE PARAMETERS FOR INHALATICN OF VDCS OR FUGITIVE DUST
INDUSTRIAL AND CONSTRUCTION WORKER SCENARIOS

Intake (mg/kg-day) = Assumptions
(CA x IR x ET x EF x ED){BW x AT) Industrial Cunstruction Worken
Paramaters MLE AME MLE RME
GA = Chermical Concentration in Ambiant Alr (m ims} Chemical- | Chemical-| Chemigal- | Chemical-
= Chemica ion a e
0 specific® | specific® sgecificb specitich
IR = Inhalation Rata {m/haur} 0.83° 1.7° 1.3° 22!
ET = Exposure Tima (hours/day) 79 o9 8h éh
EF = Exposure Frequency (days/year) o5 25l on 250]
ED = Expusura Duration (ysars) 9I ogM {n 4N
BW = Body Waight (kg) 20° 707 709 700
AT = Averaging Time (period over which exposure is
averaged - days}
- Non-carcinogenic effects 3285 P g125P 365P 165P
- Garginoganic afiacts 255507 | 255509 | 2sms09 | 258809

Concentrations in fugitive dust calculated from chemical concentrations in soil and particulate

concentration in aif of 0.08 mg/m= (EPG 1980, 0487).
Concentrations in fugitive dust calculated from chemical concentrations in soil and best proisssionai

judgment of particulate concentrations i air of 1 mgafm3 for MLE and 5 mg!m3 for RME.
Cefault value bassd on 20 ma.*daa.].r {EPA 1891, 07486),

d. Outdoor inhalation rate of 1.7 m3hr sgual to 0.5 exposure time at light activity + 0.5 expasure time at

—

fav05g

maoderate activity, aduit mals inhalation rate (inhalation rates at activity levels given in EPA 1988, 0304).
Racommended default valiies for outdoor workers {EPA 1885, 1304,

Outdoor inhalation rate of 1.7 mS/hr equal 1o 0.5 exposure time at light activity + 0.25 exposure time at
modarate activity + 0.25 expasura time at heavy activity, adult mals inhalation rate {inhalation rates at
arctivity levele given in EPA 1988, 0304).

Site-spesific for the firing sitas, approximately 2 hrs per day is spent at the site preparing and
conducting tests based on convarsations with site persannal.

Default valus (EPA 1981, 0746).

Site-specific value, default is best professional judgment agsurning 1/10 of 250 working days will be
outdoors.

For the firing sites, approximataly 22 days per year are spent at tha site preparing and canducting
tests based on conversations with site persannel.

Assumes 80 dayss/year for average construction job,

Assumes individual would change job with the same frequency as relocating to new area (e.g., every &
yoars; EPA 1989, 0304).

. Standard defauit value {EPA 1991, D748).

Assumes construction worker is working on site for one yaar,
Standard dafault value {EPA 1881, 0746).

ED x 365 days/year.

70 years x 365 days/fyaar,



TABLE C-2
EXPOSURE PARAMETERS FOR INGESTION OF SOIL
INDUSTRIAL AND CONSTRUCTION WORKER SCENAFIOS

Intake [mg/kg-day) = Assumptions
{CS x IR x CF x FI x EF x ED) / {BW x AT} Industrial Construction Worke
Parameaters MLE AME MLE RME
C$ = Chamical Concentratian in Soil {mgkg) Chemlcal- |  Cnemical- | Chemical- | Chamical-
spacific® specific® specific® specific®
IR = Ingsstion Aate {mg sall/day) 50" 100° 480° 4B0°
CF = Conversion Factor (kg/mg) 1E-06 1E-06 1£-06 1E-06
Fl = Fraction Ingestad trom Contaminated Source 0.5° 1 1¢ 1
{unitiess}
EF = Exposure Freguancy (daysiyear) 25° 22' gg¢ 2s0°
ED « Exposure Duration {years) " 25' 1l e
BW = Body Waight (kg) 70" 70* 70" 70"
AT = Averaging Time {period over which exposure is
averaged - days) '
- Non-carcinogenic effects 3288 9125 365 365’
- Carcinogenic effects 25550™ 25550™ 25550™ 2E550™

o

Mean and 851h UCL of mean concentrations used for MLE and RME caleulations respactivaly.
Defaul values (EPA 1991, 0746).

¢. Dafault value (EPA 1991, 0746). For evaluation of exposure to areas of surface and subsurface contam-
ination as appropriate. Evaluation limited to contaminants in soils at depths of 12 ft or less. Rate of 480
mp/d tor the construction worker basad on EPA guidance {EPA 1881,0746), io account for substantial
soil cantact and potenttal ingestion of inhaled material that is not retained in the hungs.

d. Best professional judgmant of soil consumption fractions from contaminated source.

e. Site-specific valua, default is bast professional judgment assuming 1/10 of 280 working daye will be outdoars.

1. For the firing sitas, approximately 22 days per year are spent at the site prepziing and conducting
tests based on conversatiang with site personnal,

g. Assumes 90 daysiyear for average censtruction job,

h. Assumas individual would change job with the same frequency as ralacaling to new area (a.g., svary 9
years; EPA 1989, N304),

i, Defaull value (EPA 1991, 07486).

j. Assumes canstruction worker is working onsite for one year. Standard defautt valua (EPA 1981, 0746).

. ED x 365 daysiyear.

m. 70 years x 365 days/ysar.



TABLE C-3
EXPOSURE PARAMETERS FOR DERMAL CONTACT WITH SOIL
INDUSTRIAL AND CONSTRUCTION WORKER SCENARIQOS

Absorbed Dose (mg/kg-day)} = Assumptions
Parametsrs MLE RME MLE RNME
CS$ = Chemical Concontration in Soil {mg/&g) Chemical-| Chemical-| Chemical-| Chemical-
specific® | specific? specific® speciiic®
CF = Canversion Factor (kg/mg) 1E-06 1E-08 1E-D& 1E-06
SA = 5kin Surface Area Available for Gontact (cm?/event) 2000" 3200° 2000° 3200°
AF = Soil to Skin Adherencs Factor (mg/cm?) 0.2° 1.0° 0.2° 1.0¢
specific® | specilic® snocific® spacific”
EF = Exposure Frequency (daysiear) 28 228 90" 250°
ED = Exposure Duration (years) o 25l 1 1k
BW = Body Weight (kg) 70’ 70 70' 70

AT = Avaraging Time {period aver which exposure is
averaged - days)

- Non-carcinogenic efiscts 3285" g128™ 365" 365"

- Carcinogenic etfects 25650" 25550" 25850" 25550"

a. Mean and 85th UCL of mean roncentrations used for MLE and RME calculations, respactively.
b. Assumes individual wears long sieeve shirt, pants, and shoes. Tha uxposad skin surface area is limied
to the head and hangs {EPA 1982, 1012},
o. Assumes individual wears short sleeve shint, pants, ard shoas. The exposed skin surlace area is |imited
1o the head, forearms, and hands {SA for these body parts from EPA 1882, 1012).
d. Recommended default valuss (EPA 1992,1012).
e. Default values of 0.01 for inorganic chemicals and 0.1 for organic chemicals are racommended when
chemical-specific values are unavailable (EPA 1985, 1307).
. Site-specific value, default is best professional judgmaent assuming 1/10 of 250 working days will be cutdoors,
g. Forthe firing sites, appraximately 22 days per year are spent at the site preparing and conducting
tests based on conversations with site personnel,
h. Assumes 80 daysiysar for average construction jobi.
Assumes individual would change job with the same frequency as relocating to new area (s.g., every 8
years; EPA 1989, D304).
Dafault value {EPA 1891, 0746).
Assumes oonstruction worker is working onsile for ons year.
Standard default value {EPA 1831, G745).
. ED x 365 daysa/year.
70 years x 365 days/vear.
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C-3. Lead Equations and Assumptions’

The equations presented below are the basic equations obtained fromn EPA Region € for the
calculation of adult lead cleanup levels for protection of the fatus in a pregnant female worker.
The assumptions are the defaull parameters provided by EFA with the model and may be
moditied i site-specific information is available.

PbBgmiarget = PbBo + (BKSF) [(IAs x EFs x AFs x C8) + (Ksd x fRd X EFs X AFs
X Cd)]

PhBasinmaternal = PbBamtarget x GSDIM**
PbBssthietal = PbBasthmaternal x R

PbBcoMtarget = geometric mean blood lead leval,

PhBgsintetal = 95th percentile blood lead in fetus; recommended PbBa5th fetat is 10 pg/dl
PbBashmatarnal = 95th percentile matsrnali blood lead ievel;

R = maan ratio of fetal 1o matemal biood lead level, recommended value is 0.9;
G8Di « individual geometric standard deviation; a “typical” GSDiis 1.8;

PbBo = baseline blood lead value; detault is 1.9;

BKSF = biokinstic slope tactor; recommended is 0.4 pug/dL per ug/day;

IRs = soil ingestion rate; recommended is 0.025 g/day;

IRd = dust ingestion rate; recommended is 0.025 g/day;

Ksd = ratio of concentration in dust to that in soil; “typical” value is 0.7;

EFs = so0il exposure frequency; default for industrial setting is 250 days/year;
EFd = dust exposure frequency; datault for industrial setting is 250 days/year.
AFs = absolute absorption fraction of lead in soil: recommended value is 0.1;
AFd = absalute absorption fraction of lead dust; recommended valus is 0.1;
Cs = concantration in sail;

Cd = concentration in dust.
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