RRCuved ny BH-MPE

FEB O 14
s =

RFI Report for
Potential Release Sites
at

TA-16

11-012(a.b)
13-003(a)

16-006(c.d)
16-010(a)
16-021(a)

16-026(c.d,v)
16-028(a)
16-030(q)

Field Unit 3

Environmental
Restoration
Project

September 1997

A Department of Encrgy
Environmental Cleanup Program

Los Alamos

NATIONAL LABORATORY

LAUR-S7 W07

H oo WIATIIGN » RS



RFI Report

EXECUTIVE SUMMARY

This Rosource Conservation and Recovery Act (RCRA) facility Invostigation (RFI) report
discussos Phaso | investigations, rosults, and recommondations for 12 potgntial reloase sltas
(PRSs) within Tochnical Area 16 (TA.18}, which is located in the southwoestern quadrant of
Los Alamos National Laboratory (LANL). This site has beon used from 1944 to tho present,
Past and present activitles at this site have centered around the developmaent, procaessing,
tabrication, and tosting of oxplosivo componants used in the Unitad States' nucloar weapons
program,

Ot the 12 PRSs, 5 are outfalls from sumps or other drainage systems, Throe PRSs are
components of septic systems. The remaining PRSs include high explosives (ME) magazinaes
and an HE burn pad.

Phase | sampling at this site was conducted primarlly in 1995, Surface and/or subsurface
sampies were collected at gach PRS, All samples were seil and/or tull samples: no water
sampling was conductod. Samples wore analyzed for a combination of HE, motals, volatile
organic compounds (VOCS), semivelatile organic compounds (SVOCs), total uranium, and
other radionuclides. Appendix B lists the dotails of the data analysls, including any probloms
that arose during analysis. Many of the motals analysos wero qualitied, thorotoro requiring
manual examination, due to poor duplicate recovery during analysis, In gonaeral, this problem
did not aftect the decislons made at those sites, Somo data missed holding times by a tow days
and are qualifiod as estimated values: howover, very fow data ware rejected for serious
problems. Data that were rejected were not used, The overall data quality is assessed to be
good,

The primary objective of Phase | investigation at these sitos was to detarmine, using blased
sampling, It a release had occurred within a PRS, At many PRSs, Phase | data also was

dosigned to support a preliminary risk assessment and to bound the extont of cantamination.
Analytica! results would deotermine it a releaso had caused contamination at lovels abovo

screaning action ltevels (SALS) and/or background upper tolerance limits (UTLs). Phase |
investigation results would thon lead to further decisions and actions, such as a Phase Il
invostigation to obtain more data, accelerated cleanup leading to the final remody for the site,
or a rocommondation for no further action (NFA) as a final remedy tor the site. il ¢contamination
did occur, another Phaso | investigation objective was to identily chemicals of potential
concern (CORCs),
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The decisions mado lor oach PRS are summarized below and shown in Tablo ES-1, This table
niso idontifies tho saction of this ropert in which each PRS is discussead In datall. All decisions

assuma a continuod Industrial scanario tor this area.

* PRSs 11-012(a,b) aro two former HE magazinos located near TA-16-370, a motal ferming
bullding. No contamination was present atlovals above SALs. Thesa sites are recommendad

for human-heaith NFA,

* PRSs 13-003(a), Is asaeptic systom locatod near TA-16-340, an HE processing building, The
PRS could not bo positively lecatod during sampling and is belleved to have been romoved.
Further sampling in the area Is not possibla, The sito {s rocommended for human-health

NFA.

+ PHRS16-006(c)Is a soptic systom associated with TA-16-370. Itis racommanded for human-
health NFA bocause all constituents prasent above SALs ware bounded during the
Phase | invastigation and contaminants ware not prasent at levels that represent a
signlficant risk to humans unger an industrial scenario,

« PRS 16-006(d) is a saptic systom assoclated with TA-16-380, an HE Inspaction bullding. it
Is recommonded for human-heaith NFA becauso no constituents wero prosont at levels

above SALs,

« PRS 16-010(a) Is an HE burn pad located at the TA-16 Burning Ground. This PRS partially
ovorlaps PRS 16-016(c). Barlum is present at lavels above SALs, The locations containing
barium contamination will be considered in PRS 16-016(¢), a former barium nitrate pile and

potential sourcoe of barium ¢contamination, which will boe recommendod for cleanup in a
soparato roport, PRS 16.010(a) is recommaendad for human-health NFA bocause ho other

constiluents are present at lavels above SALs.

« PRS 16-021(n) is tho cutfall from fioor drains in TA-16-450, a non-HE processing bullding.
This PRS is recommonded {or human-heaith NFA bocause no constituonts wera prasent at

levels above SALs. Arsenic, which was present at levels greater than UTLs, s only slightly

above the UTL value,

= PRS 16-026(c) Is tho outfall from two sumps assoclated with TA-16-305, an HE storage
bullding. It is recommendad for human-healith NFA. Polynuclear aromatic hydrocarbons
(PAHMs) ware the only constituents found at levels graater than SALs. PAHSs above SALs at
this site are dug to runoff from asphalt pavemaent.
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PRS 18-026(d) Is the outfall from two sumps associated with TA-16-303, an HE storage
building. It is recommandod for human-health NFA, PAHs wero the only constituents found
at lovels greater than SALs, PAKs above SALs at this site are dua to runoff from asphalt
pavement.

PR 16-026(v) Is the outfall from TA-16-460, an analytical chemistry laboratory. it s
recommandaed for human-health NFA because all constituents present abova SALs wera
not prosant at levels that ropresaent a significant risk to human health under an industrial
scanario, PAMs above SALs at this site are due to runoff from asphalt paving.

PRS 16-028(a) is the south drainage from the TA-16 Burning Ground, HEs were presant
above SALs in ono sample, but the axtent of contamination was boundod during tho Phasae |
Invastigation. This PRS Is recommended for human-hoalth NFA begause the constituonts
at this site do not pose a signiticant risk to human health,

PRS-16-030(qg) iz the outfall from a sump associated with TA-16-380, an HE powder
inspection bullding, PAHs and lead ware present abovo SALs, PAMs abova SALs at this site
are duo {o runofl from asphalt pavoment. The lead lovel did not pose a risk to human health
under an industrial scenarie, Therelforo, this PRS is recommended for human-health NFA,

TABLE ES-
SUMMARY QF PRSs
PRS HSWA | NFA CRITERIA RATIONALE SECTION

11-012(a) No 5 Conslituonis bolow SALs, 5.1
11-012(b) No 5 Constituonts bolow SALs, 5.1
13-003(a) Yos 1 PRS not locatod by sampling. 5.2
16-0086(c) Yos 5 No significant nsk t¢ human hoalth, 53
16-006(4) Yos 5 Constituents bolow SALs, 5.4
16-010{n) Yos 5 Contaminants transforrod to PRS 5.5

16-016(¢), All other censtituents are bolow

SALs,
18-021(a) Yos 5 Constituonts below SALs, 5.6
16-026(¢) Yos 5 No signiticant risk t¢ human haalth, 5.7
16.026(cl) Yes 5 No significant risk to human hoalth, 5.8
16-026{v) Yasu 5 No significant risk t6 human hoalth, 59
16.028(n} Yoo 5 No significant risk to buman hoalth, 5.10
46-030(g) Ne 5 Na signiticant rick to human health, 5.11
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1.0 INTRODUCTION

1.1 Genoral Site History

Tachnleal area 16 (TA-16) and associated TAs (11, 13, 24, 25, 28, 29, 37) aro located in tho
southwestarn corner of the Laboratory (Flg. 1.1-1 and Fig. 1.1-2), TA-16 contains 2 410 acres
or 3.8 squaro miles. The land is a portion of that which was acquired by the Departmant of Army
for the Manhattan Project in 1943, It was used prohistorically by the ancestral Indians of the
Pajarito Plateau, and prior 1o World War 11, for farming and a sawmill operation, TA-16 [s
bordered by Bandelier Natlonal Monument along New Mexico (NM) State Highway 4 to the
south and the Santa Fe Natlonal Forost along NM State Highway 501 to the west {Fig. 1.1-3).
To tho north and east, it is bordored by TAs 8, 9, 14, 15, and 49, TA-16 s {encod and postad
along NM State Highway 4, Water Canyon, a 200-{t-deep ravine with steop walls, separatos
State Highway 4 from activo sites at TA-1G, Cafion de Valla torms tha northern bordor ol TA-16.
Security fonces surround the ME production facilities,

TA-16 was established (o davalop explosive formulations, to cast and machine explosivo
charges, andto assemblo andtost oxplosive componants forthe US nuclear weapons program.
Almost all of the work was conductad in support of tho devolopment, testing, and production
of axplosive charges far the implosion mothod, Present-day use of this sito is essentlally
unchangod, although facilities have been upgraded and expandod as explosive and
manutacturing tachnologios have advanced,

Many of the PRSs includod in this report are outtalls from HE sumps. Sumps separate insoluble
piacos of HE from tho liquid they aro suspendced in by taking advantage of tho difforence in
density between HE and wator, HE floats to the surface whare it is removed and disposed of;
the water boenoath the HE flows from the outfall, carrying potential contamination from
dissolved ME into tho dralnage. Further discussion of HE sumps can bo found in Subsaection
5.2.1 of the Oporable Unit (OU) 1082 work plan (LANL 1993, 1094), Other cutfalls included In
this roport, such as scptic systems, have potontial contaminants based on tho speclfic
activitios conducted In thoir associated buildings. Contamination in a septic systom could be
due to a range of activitias within a building or within the area surrounding a bullding, Other
PRSs in this roport wero firing sites and incineration sites, Centaminants at theso sites Include
metals as woll as HE and burn products fram tha combustion of HE,

A compraehonsive table of the potential contaminants that were expected at this site prior to
beginning tioldwork is containod in Chapler 4 ot tho second addendum to tho Resource
Consorvation and Recovery Act (RCRA) facilily investigation (RFI) Weork Plan for QU 1082

TA«16 RF! Roport 1 September 25, 1997
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(LANL 1995, 1342). This table includes a wide range of HE used at LANL ovar tho yoars, as 5
T

well as standard Industrial solvents, metals, and o few radionuclides. i
2

”

1.2 RFI Overview :’
The sampling plans for the PRSs discussed in this documant are contained in the RFI Work j}
[

Plan for QU 1082 (LANL 1993, 1094). This work plan was submlitted to Environmental
Protoction Agoney (EPA) Rogion 6 In July 1993, A notico of doficiency (NOD) was rocelved in
July 1994, LANL's rasponso was submitied 1o the Los Alamos Area Office of the Departmant

.0l Enorgy (DOE) in August 1984, EPA's approval of the work plan, with medifications, was
roceivad during Decembor 1994 (Taylor 1995, 1357).

The technical approach of this plan included phased sampling o locate the sources of
contamination associated with LANL activities. Contaminants detected during Phase |
reconnalssance sampling may be subject to subsequont sampling to ensure that contamination
is investigated in compliance with the Hazardous & Solid Waste Amendments (HSWA)
Modulo VI of the LANL RCRA Facility Permit (EPA 1990, 0306),

The conceptual modol for this site is refarenced in Subsaction 4,3 ol the RFI Work Plan tor
OU 1082 (LANL 1993, 1094), Tho primary exposure routes fer continuod industrial operations
Include Ingostion, inhalation, dermal contact, and oxtornal radiatlon, HE datonation is als¢ a
concarn under an Industrial scenario,

1.3 Fleld Activities

The fleldwork tor the PRSs in this roport began In April 1985 and ondod in Qctobor 1995,
Additional sampiaes at PRS 16-006(d) during 1896 and at PRS 16-028(a) during 1897. All
fieldwork was conducted by ICF Kalser Engineers. Alf applicable LANL Environmental
Resteration (ER) SOPs (LANL 0875) waro followad, unloss othorwise notad in Chaptar 5 of this
documant.

Laboratory analysis samples woro screened for radicactivity, HE, and tho prosonco of erganic
vapors, Radioactive scregning was conductod with a 2x2 Nal2 dotactor. Scraening for organic
vapors was conducted with a photoionization detactor (PID) with an 11.7 eV lamp,
HE screening was conducted using a spot test kit, Tho spot test has a nominal detection timit
¢! 100 ppm, above which tho test rosults are considered positive and below which the tast
rosults aro considered nagative. The tast changes ¢color to indicato tho presence of HE above
or below that llmit (see Appondix C).

TA-<16 RF! Report 5 September 29, 1997
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Sampling at these PRSs Involved surtace and subsurtace sampling, A few PRSs required only
surface sampling because of the nature of the presumed contamination, Surface samples were
collocted with a spade and a scoop. Because many of the PRSs In this RF! report are outfalls,
thay have very similar sampling plans, Two boreholes were drilled near the outtall tor surface
and subsutface sampling. Surlace samples wero collocted turther down the drainage. Whare
possible, subsuriace samples waro collected with a hand auger. Ganerally, the hand augerwas
used to coliect samples down to the soli-tult intarface. Degper borehole samplos were
collocted with a split spoon using a drill rig, Borohole depths reachod 9 ft below the soll surtace.

The purpose of flald scraening was to blas samples to locations with the highest contamination
and to aid in bounding the axtont of contamination, Séreoning was also needed to ansure
compllance with shipping requiremants for explosive materials. HE spot test results ware
frequently relied upon for biasing laboratory sampling locations.

All sampling data wore loaded into a tield 4.D database that was later uploaded to tho Facility
for Information Management, Analysis, and Display (FIMAD),

Land surveys ware conductad batwoaen January and March 1995 and finished in June 1996, All
surface samples woro taken to an approximate depth of 6 in, within a diameter ot 6t0 81in, VOC
samplos wore taken from a depth of greater than 6 in.

Fleld quality assessmant (QA) samples, in the form of collocated and perfermance avaluation
(PE) samples, were collocted as spacified and defined In the site-spocilic quality assurance/
quality control (QA/QC) plan tor the tiscal year (FY) 95 TA-16 fleld campalign (ICF Kalser 1995,
15-16-628). Collocatad surfaca samplas, designated as field duplicates in tho RFI work plan,
wara established less than 1 1t north of thair raspactive RFl.mandated sampla locations, Spiit
subsurface samplos ward colioctod from 1- 10 2=t intervals of core.

The PE samplos ware coliactod for these roasons:

= to chack tor contamination that may have been intreducod from ambient conditions or
impropor handling procedures,

e 1o avaluate matrix offocts on analytical laboratory rocovery of inorganics and radloactive
constituents, and

+ 1o gvaluate the ovarall process of sample handling and analysls.

September 29, 1997 6 TA=16 RFI Report
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2.0 ENVIRONMENTAL SETTING

The anvironmental sotting of the Laboratory Is described in Subsection 2.4 of the Installation
Work Plan (IWP) for Environmental Restoration (LANL 19985, 1164). A discussion of the
onvironmantal setting, Including climate, geology, hydrology, and a conceptual hydrogeotogle
maodeltorthe area and surroundings, is prosented in Chapter 3 of the RFl work plan for OU 1082
(LANL 1893, 1094). A summary of that and new data collacted since 1993 Is presentod In the
fellowing soctions.

2.1 Climate

Los Alamos County has a samiarid, tomperate, mountain climate. Summers aro generally
sunny with moderate, warm ¢ays and cool nights. High altitudo, light winds, ¢lear skies, and
dey atmosphere allow mean summar temparatures (o range irom 60°F to 68°F at TA-16, Winter
mean temperaturos typically range from 30°F 10 37°F. The average annual rainfall in the area
o! TA-161s estimatod te range from 1810 20 in, (Bowen 1990, 0333), O this total, approximataly
40% occurs as brief, intense thunderstorms during July and August.

2.2 Geology

221  Geologic Setting

A detalled discussion of the gooiogy of the antire Leos Alames area can be found In Subsection
2.5.1 of the WP (LANL 1895, 1164), The geology of TA-16 is dascribed in Subsection 3.4 of
the RFI work plan (LANL 1993, 1094), However, signiticant additional information about the

gaology of TA-16 has become available during tho last 3 years, Those new data are deseribed
below,

The operations arca at TA-16 is boundod on the south by Water Canyon and on the north by
Cafion de Valle, Cafon de Valle is a tributary of Waler Canyon; they join at the east ond &f
TA-16. Water Canyen drains into the Rio Grands approximately 7 milos east of the casternmest
boundary of TA.16,

Oparatlonal aroas at TA-16 are located onthe mesa tops, which are composed of Unit 4 (Cbt4)
of the Tshirago Member of the Bandetlor Tuft, Unit 3 (Qbt3) of the Tshirage Mombar of the
Bangelior Tulf crops outonthe mesa tops attho east end of TA-16 and in the bottoms and walls
of Cafon de Valle and Water Canyon, Corrglation of racent mapping at Material Disposal
Arca P (MDA-P) with tho recantly released bodraock goolegic map ot Rogers (Rogars 1995, 1353)

TA-16 RF!t Report 7 September 29, 1997
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suggests that mesa top portions of TA-18 are undarlain by approximately 80-110 ft of Unit 4 of
tho Tshirege Member of the Bandelier Tutt,

AtMDA-P, Qb4 is a lithologically complex unit consisting of the following material in ascending
order: (1) a poorly indurated, white to light gray, nonwelded Ignimbrite; (2) an indurated, light
tan, nonwolded, cliff-forming tutf ovariain by a broad baench; (3) a varicolored, nonwolded, clitf-
forming tuff with devitrifiod base and a 10-ftsthick glassy upper part; (¢) a ¢rystal=rich surge bed
up to 1 ft thick; and (5) a hard, donsely walded tuff that forms tha caprock for tha mesa (Broxton
otal, 1996, 1305). The latter subunit corralates with Unit Qbtf and the tirst 3 units correlate with
Unit Qbte of Rogoers (Rogers 1995,.1353). The crystal-rich surge bed was mapped by Rogers
as tho boundary between her Units Qbto and Qbtf. This high-permeability sandy parting may
roprasent a possiblo perched zone - provided It also overlios a low-permeability zone.
Examination of this contact in the walls of Cafion de Valle suggests that the surge bed Is
discontinuous. Tha Rogers subunit Qbte contains a unit charactarized by horizontal fractures
that also may roprosent a possible porched-flow pathway,

The Qbt3 in Cafen do Valle that Is adjacent to MDA-P consists of two hard, pinkish-brown,
partially to modarately woeldod, cliff-forming ignimbritos that are separated by a soft, pinkish-
grange, nonwelded, slope-terming tutl, The uppermost subunit within Unit 3 contains significant

horizontal fractures.

Detalled information about the mineralogy, modes, whole-rock chemistry, and outerop
characteristics of Unit 3 and Unit4 at TA-16 are provided In Broxton ot al. (Broxton et al. 1996,
15-16-1305),

A largo, noar-vortical fault, tho Frijoles sogment of the Pajarito fault zone, has heen mapped
to the wost of OU 1082, This fault is the largost sogmant of the Pajarlto fauit systom in tho Los
Alamos aroa, with down-to-the-east displacement ranging up to 400 {t during the last 1,1 million

yoars, Fault zonos may previde pathways for water fiow.
222  Solls

A dotailed discussion of solls in the Los Alamos area can be found in Subsection 2,5.1.3 ¢of the
IWP (LANL 1995, 1164). Soil at TA-16 Is described in Subsoction 3.4.3.2 of the RFl work plan

(LANL 1993, 1094).
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A rocont study of background seils on the north and south slopes of Cafion de Valle near the

H

~
TA-16 burning ground suggests that (1) soll horlzons rangad from 40 to 237 cm in dapth; .:’,:
(2) colls are poorly devoloped and consist of A-R, A-Bw-R, or A-Bw-C soll protiles; and (3) solls @
aro classified as Lithic Ustorthants, Typic Haplumbroedt, Cumulic Haplumbrodt, Typie Ustoghrapt, 9
and Udic Paleoustalf (McDonald et al, 1996, 1354), .
o
?S{i
2.3 Hydrology
The hydrology of the Pajarito Plateau is summarlzed in Subsection 2.5.2 of the IWP
(LANL 1995, 1164), Site-spocific conditions are summarized befow.,

The shailowast depth to groundwater at TA-16 Is unknown. Shallow perched agullors at
TA-16 ara likely to bo quite hetorogencous, Several moderate-dapth (up to 200 ft) boreholes
drilled at tho TA-16 burning ground near MDA-P did not encountara saturated zone, The dapth
1o tho regional aquiter at TA-16 is ostimatad to be groater than 1 000 ft,

Four deop groundwater walls to the rogional aquifer are schoduled in and around TA-16 as part
of sltewide hydrogeclogic studias schoduled for FYS8 to FY0S, Thease four wolls will be drilled
in the following locations: (1) in Cafion de Valie near MDA-P, (2) at the contluence of Cafion
de Valle ang Wator Canyon, (3) at NM State Highway 501 and Cahon de Valle, and (4) at
NM State Highway 501 and Water Canyon,

2,31 Surface Water

Surfaco water issues al TA-16 are described in Subsection 3.5.1 ¢f the RF| work plan
(LANL 1893, 1094), Additional information about surface water that was collected since 1983,
Is summarized below, Figure 2.3,71-1 shows the locations of surfaco water roachoes, possible
wetlands, springs and seeps, and other teatures relevant to surface water investigations
at TA-186.

Parannial and intermittent surface water oxists at many lo¢ations at TA-16, due to bath natural
and anthropoganle sources, Cafion de Valle contalins what appears to be a perennial reach: tho
surface water between the TA-16-260 outfall and a location heyond MDA-P has tlowad
continuously since initial invastigations in 1992, Several small saturated areas are present in
small tributary dralnages te Cahon de Valle and Water Canyon, Many of those zones are due
10 the discharge of process waters from TA-16 operations. Process water discharges at most
of the TA-16 NPDES outfalls, including that at TA-16-260 outfall, ware shut off during 1996
and 1997.
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Surface watar in many of thase locations has been analyzed as part of Framowork Studies
surface watercharacterization activitlos, sampling was pertormad by Now Mexico Environment
Department (NMED) Agroement in Principle (AIP) personnel as part of thelr survelllance
activitles, and as part of non-RF! hydrogeologic sampling at TA-16. These data are provided
In Appondix C of the RFI report for PRSs 16-003‘(k) and 16-021(¢c), which was submitted In
September 1996 (Environmental Resteration Projact, 1996, 1419). information on ¢onstituants
above background in surface waters Is summarized bealow,

Cartaln surface waters In Cafton de Vallo are contaminated with several constituents at lavals
above drinking water standards and abovo background lgvals, Barlum in Cafon de Valle
rangos from 2te 3 ppm, which is above the Now Mexico drinking water maximum concentration
loval (MCL) of 1 ppm. Tha high explosive RDX Is also consistently found at lovels above
100 ppb, which is groater than tha New Maxico drinking water MCL for that constituont. Several
othar constituents in Cafon de Vallo are at levels above reglonal spring background, Including
HMX, chlorine, sodium, and manganaeso.

Othor surtaco watars at TA-16 that have anomalously high levels of constituents include the
pond behind the 90s-Line, which contains barlum at levels above the MCL, and a surface water
zone at K«Site, which contains barlum and boron above background lavels.

2.3.2 Groundwater

Groundwater issuos at TA-16 aro doscribod in Subsection 3.5.2 of tho RFI Work Pion {(LANL
1993, 1094), Additional information about groundwatar that was ¢ollocted or reintarprated

since 1993, Is summarized bolow,

Boreholo SHB-3 (near tha tritium facillty on Fig. 1.1-3){(Fig. 2.3.1-1), which was drilled In
November 1991, oncounterad perchod groundwater that was hypothesizod 1o have beon
derivod from a dopth of 750-350 ft. (Gardner et al, 1993, 0848), This watar may reprasent a
perched zone or it could rapresant the raglonal aquifer. Water samples weore taken from SHB-
3during the summerof 1993, These data show speradically elovated valuas of lead, phosphate,
rubldium, and ammonium relative to background spring data (Blake ot al. 1895, 1355). Static
water dapth In SHB-3 was roughly 664 ft during 1992 (Environmental Protaction Group

1994, 1179),

Septomber 29, 1957 10 TA-16 RF! Repott



J0doy |44 9Lyl

Ll

2661 '62 Joquaydag

TR L
Pezer Seep - :

i SN i SWSCime SirRg . oL
MG =1 N K ___‘.-”/—,',-_-;—.—-.:..,'\\\_

ne > O o Buniiy Groard ’?0/;
&} B " on, »- Spring . \\\’,_00 £

. Wl }\ TA-16-260 )"M \ %

—_ AN T C T o T

N » \r - i'o—,_rul_'.:.{!_._fa X

D‘é%"" D S S

> A s~
RO

'

05.5L

Qy Spargorsezplocaton x ol
sy Posstie metiand assaciatsd wih ofal _ag_ o
745 Perennial reach of steam - . S PSSiAl Waler. P

Posstde meZands. o 12990 2000 3000R T
== Py ket it des v s bosenld / R Op
| & saa ATy by A K 9133
PSS1A: Patustrine, shrub-scnb, broaseal decidoous, temporasify Looded
FUSCh: Palastrire, urconsolhdiled shore, seascnally ficoded, dhed'eTpounded

Fig. 2.3.1-1. Topography, springs, seeps, National Wetlands Inventory, and LANL-defined wetlands associated

with National Pollution Discharge Elimination System (NPDES) HE outfalls {active and Inactive} at TA-16.

Lodayr 11y

(SH I ICSIENTE 11 R{AI X S X I



REI Report

Soveral springs and soeps havo boon Idaentitied at TA-16 during the past four yoars, SWSC Line
and the Burning Ground spring discharge from within the uppermost, platy, subunit of Tshirege
Unit 3. Martin spring apparently discharges from the lower portion of Tshirege Unlit 4 (Figure
2.3.1-1). All the springs and soeps are contaminated with gonstituonts (o0.g., barium, boron,
HE, solvants) at lavels above background. All these springs are also contaminated at levels
above drinking water criteria for RDX, Martin spring appears to be the most highly contaminated.
The prosence of theso springs suggasts the existence of ona or moro perched zones at a
shallow level benoath TA-16,

24 Blologlcal Surveys
Blological survays were performed at TA-16 prior to sampling.

Appendix B to the RFI work plan for OU 1082 (LANL 1983, 1094) and Raymer
(1986, 15-16-621) dese¢ribe thao rosults of field survays for throatened, endangeroed, and
sansitive species. Tan plant and animal species of concarn waro identifled in those surveys:
Jomez Mountain salamander, nerthern goshawk, paregrine falcon, Mexican spotted owl, broad
bilied hummingblird, pino martan, meadow jumping mousoe, spotted bat, checker lily, and wood
llly. Appropriate notifications and mitigation measuras for each specios ware also |dentifled in
Appondix B to the RFI work plan. Ono of these spacies is known to reside In Cafion de Valle

(Dunham 1986, 15-16-622; Raymer 1996, 15-16-621)

25 Cultural Survey

The mothods and techniquas usod for this survay conform to those specified in the Secratary
of the interlor's Standards and Guidalines for Archaaology and Historic Preservation (Natlonat
Park Sorvice 1983, 0632). A cultural resource survoy was also conductad In the area of the
PRSs in this RFI roport, as requirad by tho National Historle Prosarvation Act (amended), in
1992,

Appendix A to the RFI work plan (LANL 1993, 1094) identitios 33 cuitural sites that are cligible
for Inclusion on the National Registar of Histerle Places under Critarlon D within OU 1082,
Howavar, that Appondix also notos that the attributes that make thaso sites eligibie for
Inclusion on tha Natlonal Ragistar will not be affected by ER project sampling activities.
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3.0 APPROACH TO DATA ASSESSMENT AND ANALYSES

Tho approach 1o data assossmont usod by the ER Projest is described in the *Technlecal
Approach 1o Data Assaessment for ER Project Site Charactarization Docisions” (Knudsen et al,
1896, 1299). The approach includas

Froo OUNTI0N ¢ 3. Efa

oo

» sampling and analysls design,

& lield investigation and collection of tield and QA samples,

¢ chemical and radiological analyses of samples and reperting of analytical data,
s routine Verification and valldation of analytical data,

« organization of fleld and analytical data into PRS-spociic data packages,

s oxploratory data analysis,

» focusod vatidation when necossary 1o further assess quastionable data,

s comparison of validatod analytical resulls with LANL background data,

s comparison of validated analytical rasults with SALs,

= assossmont of human hoalth risk, and

s formulation of docisions,

Tho following subsoctions provide ovorviaews of the mothods used to completo thase staps for
tho PRSs discussed in this RF| roport,

3.1 Sample Analyses

Samples were collacted in accordance with the sampling design specified inthe RFI Work Plan
for OU 1082 (LANL 1983, 1084), During the sampling activities, fiold data ware ¢collected for
each sample, This data includes unique sample identification numbar, location number, time
and date of collaction, soll typo, sampling anomalles, ete. Field screening analyses were
complated using volalile organic methods (photoionization detocter[PID]), metals methods
{X-ray flugrescence [XRF] and laser Induced breakdown spoctrometry [LIBS]), the
HE spot tast for axplosives, and gamma racgicactivity dotection (sodlum lodide detector), All
samplos requiring chemical and ragiochemical analyses and chain-of-gustody documontation
warg submitted to the sample managomeont oHtico {SMQ) for analyses,
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311 Analytical Methods
Tho tlold scraoning mothods aro described in Appondix €,

All laboratory samploes ware analyzed by contract analytical laboratories using methods
specitiad In ER SMQ analytical subcontracts (LANL 1885, 1278). Tho allowed maothods are
current EPA SW-846 and Contract Laboratory Program (CLP) methods or equivalent.

All solid samples for Inorganic and organic analyses weare digestod using EPA's 3050 digastion
procedure (EPA 1992, 1207). The subcontracts speclly LANL-approved methods for
radiochaemical analyses according to the tochnolegios identiflod In the subcontract (0.9..
amerlcium«241 by alpha spectroscopy, tritlum by ligquid seintillation, or multiple Isotopes by
gamma spectroscopy). Samples for uranium analysis were prepared by a total digestion
procedure comparable to LANL method ER320, “*Uranium In Environmental Matricos=—KPA"
(Gautier 1417), and analyzed by ICPMS.

Analytical mothod seloction is described in Appendix IV of the ER Project Quality Assuranco
Project Plan Roguiromaents for Sampling and Analysis (QAPP) (LANL 1996, 1292). For cach
analyta, quantitation or dotection limits aro spocifiod as contract-required estimated quantitation
limits (EQLs) for organic chamicals and radionuclides and astimated dotection limits (EDLs) for
Inorganic ehemicals. Thasa limits are Included in Appandix lil of the ER Project QAPP, along
with the targot analytes for aach analytical suite, and their approprintenass for tho investigations
doscribod In this roport is discussod in Chaptor 4,

The following analytical sultes were used for the samplo analyses in this RFI rapetrt: Inorganic
chemicals, total uranium, radionuclides, VOCs, SVOCs, HE, as well as an expanded HE suite.
A list of tho target analytes for which analyses ware pertormed for the purpose of this report
can bo found in Appendix A, Because TA-16 has been used for decades for tho study of
experimental ME, an expanded HE analysis was conducted at some PRSs to Indicate whether
a broador range of less common ME might be contaminants at TA-16,

312 Data Validation

Data veritication and baseline validation procedures are usod to determine whether analytical
data packages had bean gonerated according to specifications and ¢ontain the information
nacessary 0 detormine data sufficioncy for decislon-making. Data verification includes
ascertaining that data packages are complete, including rosuits 1or all roquested analyses and
all supporting intormation such as chromatograms,
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Foranalytical data usod for decisions discussed in this RF| report, baseling data validation was
parformed under the auspices of tho SMQ as dos¢ribad in the ER Project Quality Assurance
Project Plan Roqulromonts for Sampling and Analysis (QAPP) (LANL 1986, 1282). The precuct
of this procass is a vaildation roport, including data qualillers that designato potentlal
deficlencies tor affected rasults. Each data qualifler is accompanled by a reason code that
provides information about how the deticioncy might Impact data use. Data qualifiors assigned
by baseline valldation, togothor with tholr reason codes, aro alse recorded In FIMAD, The
validation roport Is used in tha decision-making process, and It may also be usod 1o direct a
focusad validation for gvaluating tho usability of the data of intorest,

Data may bo qualltied for a varloty of reasons during the baseline validation process, each of
which may or may not limit tho use of data for a spacific purpose. It is Impertant to recognize
that gualitiod data (i.e., a rosult togotheor with its assigned data qualifiers ) ganerally have great
utility. Tho baseline validation procodure is designed to provide information about the reason
the quallfler has boon applied and what its potantial impact is on the atfocted data. The object
Is not to roject data but rathor to onsure that its merit is undarstood and that the data are usoed
appropriately, The use of qualltied data In this ropont is consistent with EPA guidance
(EPA 1992, 1166) and |5 furthar discussed in Sactlon 4.0,

Data qualitiors used in the LANL ER Project baseline valldation process aro dofined In
Table 3.1.2-1.
TABLE 3.1.241
DEFINITION OF DATA QUALIFIERS ASSIGNED DURING BASELINE VALIDATION

U | Analyto was not dotoctod above tho reported EQL.

W Analyto was positivaly identiflad, bul the rosult is estimated 1o bo more uncortain
than would normally bo expocted for that analysis,

LJ | Analyto was not dotected; the associatod value is an ostimate of the detoction imit
or quantitation limit,

J+ | Analyie was positivoly idontified, result is likoly biased Bigh,
Jo | Analyto was positivoly idontitied, rosult is fikeoly blaced tow,
P Professional judament should bo applied, dopending on prepoesod use of the dala,

PM | Profossional judgmont should bo applied prior to using the data, Manual roviewof tho
raw datn is recommondod,

| Somplo resulis aro rojoctod duo 1o sorious doticlencios in tho ability to analyzo the
sarmplo and moot QC etitoria, Any rosults qualified as *R* should be turther avaluatod
for rolavance for data use, Thus "R”imofios "PM"

RPM | Samplo results should not bo usod without {urthor reviaw of tho raw data.
A Missing roquired QC data, or QC rosults not available ta the baseline validator,
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Focusod validation was performed on soveral data packages as a follow up to the baseline
validation, The purposo of a focusaed validation is to determine the adequacy of roported results

for thoir Intended use when

= the data have baen qualified as deficient or as requiring profassional judgment during the
varilication/baseline valldation process, or

= the data quality assessmaont process roquires additional Information about the variability or
uncertainty of the reportad data or data quality prior to making a data use degision,

Rosults of the data quality assossment procaess, including a reviow of baseline and focusod
validation rasults, are prosentod in Chapter 4 of this RF! report, Qualifiers assigned by baseline
and tocusod validation are shown in the analytical rasults tables inciuded in Chapter 5 of this
RFI roport. Summarios of data quality evaluations and focusod validation of analytical data
rolevant to this RF! roport are glven in Appendix B,

3.2 Process for I[dentification of COPCs

3.2.1 Inorganic Chemicals

Dotoctod Inorganic chemicals arg comparod with natural background distributions to determine
if they should be rotalned as CQPCs or eliminated from turther consideration, Background
comparlson geochamistry issuas, flald idantification of soll horizons, and statistical tests for
background comparisons are discussod by Ryti et al, (1996, 1298). The inorganic background
data used in this RF| rgport are from that document. Tho most recant screaning values foruse
inthe “*hot moasuromant comparison” (Ryti ot al, 1996, 1298) were usod. Tho UTLs are updated
as more background Information ba¢omas avallable; the current values are available In FIMAD.
Tha “all horizons® background soil screening values were used for soll samples becauso the
sollmastorhorizon could notbe idantified in tho disturbed material sampled forthe Investigations

daescribed harein.

Inthis roport, comparisons between site data and background data aro performed by comparing
oach observod concentration datum with a chamical-specific background screening value that
is althar an upper tolorance limit (UTL) or the maximum roported concontration in the
background data sots. The maximum roported concentration is usod only for chemicals that
are reportod as undotectad in most background samples (including mercury, antimony,
cadmium, and selenium). Tho derivation of these background scraaning levels Is discussed by
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Rytl et al, (1996, 1298). Inorganic chemicals below these background screaening lovels are not
reported in the Chaptor 5 data tables. In the case of analytes that were never detected in
background samples (such as sliver), all detected results are considerod to be above
background and are roported in Chaptor 5.

Tho “all horizons® background soil scroening valuos wero used for soil sampies. Tho underlying
tuff unit for the sampled locations at TA-16 is Bandelier Tuff Unit 4, also known as Qbt4, The
Qb4 soll screening valuas were used for tutf samples, This Qbt4 UTL was calculated with
signiticantly tewar samples and has not beaon calculated for the complete metals suita, Those
samples collocted at the sell/tuff Interface wero typlcally compared to tulf UTLs bacauso
gonerally those UTLs are more conseorvatlve, '

3.2.2 Radionuclides

Comparing raperted radiochomical rasults with minimum detoctablo activities and background
datais nocassary t¢ determine the prasence of radionuelides and to distinguish concentrations
of radionuclides assoclated with Laboratory oparatlons from those attributable to global fallout
or 1o naturally occurring radionuclides and thoso usoed as Indleators of the quality of the
radiologlical measurament process. Detarmination of detoction status by comparison with
minimum detoectable activities and other critaria is discussod in Saction 4.2,

Detectod ragionuclidos are retainad as COPCs or eliminated from further consideration based
on a comparisen with natural or anthropogonic background distributions. Methods for those
comparisons together with radionuclide background data are provided in (Environmental
Rostoration Decision Suppert Council and Earth Sclence Counel! 1997, 1414) and reviewed in
Chapter 4. Sources of background data ¢ited in that document include Longmire et al
(1995, 12566) and Frosguoz of al. (1996, 1360),

inthis report, comparisons botween sito data and background data are performad by comparing
each observed concentration datum with a radionuclide~specific background sereening value
calculatad as an upper toloranco limit (UTL) tor the background data, Radionuclides detected
bolow theso background scroening levels aro net reported in the Chapter 5 data tabloes, In the
case of radionuctides for which thera are no applicable background data and no other guidance
(as defined in Saction 4,2), all datected results are considered to bo above background and are
reporied in Chaptar 5.
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3.23  Qrganic Chemicals

Background data are not available for organic chemicals. Organic chemicals positively
idantitlod In ono or more samplos have baeen carried forward to the screoning assessmant
procoss for the PRSs In this RFI report, Chemigals not detected in any sample have baen
removed from furthar consideration.

Based on previous investigations conducted by the ER Project, polycyclic aromatie hydrocarbons
{PAHs) have been detectad at multiple PRSs across the Laboratory and its surrounding area.
In most casas, tho prosenco of PAHSs Is not relaled to historical PRS eperations, but rather s
attributable to non-PRS activities such as run-off from asphait roads, parking lots, or roofs;
combustion of fossil fuals; or forest flras (ATSDR 1995, 55663; Bradloy et al. 1994, 1144,
Edwards 1983, 55686). Potantial sita contaminants wore gvaluataed prior to conducting risk-
based scraaning assessment (Saction 3.2.4), and the identification of potantial contaminants
took Into consldaration the fraquency, magnitude and location at which thaeso chemicals wore
detected and the presonco of obvious, non-PRS-related sources. Qnly thase chamicals
belleved or suspected to bo attributable to a PRS-assoclated release are carried forward in the
scregning assessmeont,

3.24  Risk-Based Screening Assessment

Inorganic chemicals and radionuclides that oxceed background and organic chemicals positively
identitied in ono or mere samplos and believed or suspected to bo attributable o a
PRS-associated roleaso raquira further evaluation ¢ they also exceed SALs. SALs tor
nonradioactive chemicals aro based on ERPA Region 9 preliminary remadiatien goals (PRGs)
for residantial soil, and aro applied te soll and shallow tuft samplas in this raport. The dociston
to dentify a chomical as a COPC when a SAL Is not avallable Is made on a ¢ase-by-case basis,
taking inte account the avallability of procass knowladge and toxicological information,

It morg than ong CORC Is present at the slto, tho potential for additive effects of chemicals
prasont bolow SALs must be considered. In this repor, the mathod tor partorming an MCE
summarizad in the pollcy documant Risk-Based Corroctive Action Process (Dorries 1996,
1297) is followed. These comparlsons are the last quantitative steps in tha screoning assessment
procass for human haalth concarns, I COPCs romain after this stop, then further evaluation
Is roquired, If no COPCs remain aftar this step and the data set is sufticient to support the
docision, an NFA recommendation may be proposcd based on human health concorns,
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it COPCs ramain after tho screening assessment, saveral options exist for tho PRS, A furthar
sita-speclfic evaluation may lead to aliminating a COPC without going into a tormal risk
assessmont, The siie may be proposaed for further sampling to more complately characterizo
the slte or for ramediation if it is cost offactive to proceed without a risk assessmeant, A risk
assessment may be conductad to determine if tho remaining COPCs prosont an unacceptabie
human health risk. For the sites considered in this report for which COPCs have been
identitied, the tirst of these ¢ptions has beon sclected,

3.3 Human Health Assessment

3.3.1 Risk Due to Background

Background risks can result from inorganics that are naturally eccurring at a sito. Calculation
of background risks using the sameo methodology as sito risk ostimatos providos a frame of
refarenco for risk lovels calculatod at a site. This information providas a basis for determining
rlsk-base.d romediation goals, which in some circumstances may be sal at target risks
comparable to background rather than default values (l.e., cancer risk of 1E-6 or hazard Index
of 1), Background risks can also affect dacislons at sitos that have constituonts tor which thare
Is a thrashold of toxicity. For somo Ingrganics, background intakos may be near a toxiclty
threshold such that Incremental intakos associatad with contamination may bo unaccoptable,

Background risks calculatad hore use the same exposure assumptions by which SALs aro
calculated. SALs are basod on health-protective assumptions for a residential sconrario
(EPA 1995, 1307). For soll oxposure, tha pathways include Incidental soil ingostion, inhalation
of rosuspended dust, and daermal contact with soil, Because background soil data ropresent
geographically diverse locations, background risks are ostimated forboth a median concentration
and the UTL from th¢ entiro background data sot to presont the range of potontial risk
associatod with ditferent soll constituent concentrations found in and around Los Alames, The
background risks based on the SAL residential oxposure model are provided In Table 3.4,1-1,

Risks due to background concentrations are prosented for both noncarcinggenic and
carcinogenic outcomas. The petentlal for adverse noncarcinogonic hoalth effegts is estimated
by a hazard quotiant, Intakes leading 10 a hazarg quotient less 1han 1 are not assoclated with
advorse health offects. None of the median background concentrations result in hazard
quotionts groatarthan 1, The hazard quotiont of the UTL concentrationformanganose axceeds
1 (1.9). Howaver, given the unlikely occurrence of this concontration, the consarvativo
assumptions in the exposura assessmaent, the margin of satety in tho refarance doso, and the
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TABLE 34,11

RISK DUE TO BACKGRQUND CONCENTRATIONS QF SOIL INORGANICS

ASSUMING A RESIDENTIAL SCENARIQ®

SQIL SOIL CONCENTRATION
INQRGANIC {mglkg) HAZARD QUOTIENT LIFETIME CANCER RISK
Modian U, Median UTL Modian UTL
Aluminum 10 000 38700 0.13 0.5 ne? nc
Aniimany 0.6 1.0 0.019 0.032 ne ne
Arsonlc 4.0 7.82 0.18 0.36 1.2E-5 2A4ES
Bardum 130 35 0.025 2.059 ne ne
Baryllium 0.895 1,98 0.0027 0.0059 G.4E-6 1.4Es5
Cadmiume 0.20 2.7 0.0053 0.071 1.4E10 1.9E-9
Chromiumd 7.2 16.1 0.00009 0.0002 ne ne
Cobalt 6.0 19.2 0,0013 0.0042 ne ne
Coppor 5.75 30.7 0.0021 0,011 ng' ne
Load 12 283 0.03 0.058 ne ne¢
Manganoso 320 714 0.84 1.9 ne ne
Moreury 0.05 0.1 0.0022 0.0043 ne nc
Nickoi 7.0 16,2 0.0047 ¢.01 ne ne
Solonium 0.3 1.7 0.00078 0.0045 ne ne
Thalllum 0.2 1,0 0.033 0.16 ne ne
Uranium 0.9 1.87 0.0039 0.0081 ne ne
Vanadium 21 41.9 0.039 0.078 ne ne
Zine 30.7 50.8 0.0013 0.0022 ne nc

% Risk ostimatoes ore basod on referenco doses, siope tactors, and EPA Region 9 dolault expesure
assumptions offoctive In April 1996,
P ne = noncarcinogen

¢ Cancor risks for cadmium aro basaed sololy on inhalation of rosuspondod dust.

d Naturally occurring chromium s assumed Lo exist in a trivalont stato,
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pxcoodance ol less than a factor of two, this intake estimate is not axpectod to be assoclated
with adverso health offocts.

Four of the background inorganics provided in Table 3.4.1-1 are also carclnogons. According
to tho dotfault exposure assumptions usod for SALs, tha litetimo cancer risks dua to background
rosidontial seil exposure aro estimated at 1 t0 2 in 100 000 tor arsenic and beryllium,

Thaese background risk estimates provide a frame of referonce for a risk-based scraconing
assessmeont and site docisions, If a site-specific risk assessmant is nocessary to further
avaluate risks, background risks can also bo calculated using tho site/scenario-spacific

A

assumptions to assist In the remedlal action dacisions for the sito,

3.3.2 Risk Assesament

No quantitative site-specitic human hoalth risk assessments wore portormed for thoso PRSs,
In sevaoral cases, slto data weore comparad 1o Industrial preliminary remediation geals in
qualitative risk assessments,

3.4 Ecological Assessment

In cooparation with tho Now Moxico Environmeont Departmont (NMED) and EPA Ragien 6, the
Laboratory ER Project Is developing an approach for ecological risk assessmont. Further
discussion of acclogical risk assassment mothodology will be deferred until the ecologleal
oxposure unit methodology being dovelopod has beon approved. Whon comploted, the
ecological risk assossmont will be providod as an attachment,

4,0 RESULTS OF QUALITY ASSURANCE/QUALITY CONTROL ACTIVITIES

This section reviews the Impact on data usability of laboratery quality controt (GC) rosults
summarized in Appoandix B of this report, as woll as results lrom fleld QA samplos and the
ovorall performance of the HE flold seraening methods.

A total of 90 laboratory samples aro associated with tho twelve PRSs included in this ropert.
With the axception of one tollow-up sample tor PRS 16-006(¢) collected in 1896 and 4 samples
for PRS 16-028(a) collected In 1997, all ware collected in the 1995 tield season and analyzed
by a single contract laboratory. The 90 samples discussed in this roport wore batched togothor
with 121 other samples collected by Field Unit 3 during the same time perlods, $0 some of the
taboratory QC rasults {in particular, matrix spikes and dupllcate analyses) may havo beon
obtained from samples that aro not discussod in this reporl, Such resuits are considerad
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relovant for the analyses of samples in the samo analytical batches, and are Included in the
raviows of this Chaptor and Appendix B,

Twelva field duplicate pairs of samples and two PE samples were ¢ollectod during the 1995
fiold soason and submittod with the other samples discussod in this report. Flald duplicates of
surfaca samplos wara ¢otlocated with tho original samples (type CO in Table 4.0-1), while fleld
duplicates ¢f subsurface samples waro splits ¢ollected after the sample material was
homogonized in a aluminum bowl! (SP), Twe rinsate samples (type EB) wero collocted at tho
ond of the soason, While not all of the samples listed In Table 4,0-1 are assoclated with the
PRSs discussed in this raport, all ware collected by the same fiold teams In tho same fleld
season. Thus the rosults may be usod to assess problems, if any, assoclated with the

colloction, handiing and shipping of tho samples considared in this report,

LANL quality contrel (QC) raquirements for all routine sample analysos porformed by external
subcontractor laboratorlies are glven in the Environmeontal Restoration Project analytical
sorvices statoment of work (SOW) (LANL 1995, 1278). For routine organi¢ and inorganic

TABLE 4,041
1995 FIELD QA SAMPLES AT TA-16

SAMPLE Tyre? LOCATION PRS RELATED SAMPLE
0316-95-0259 co 16-1587 16-003(n) 0316.95-0256
0316-95.0504 sp 16-2166 16.026(/2) 0316-95-0502
0316-95-2000 PE NAS NA NA
0316-85.2001 PE NA NA NA
0316.85-2010 SP 16-1526 16-021(a) 0316.95:0210
0316-95-2011 co 161456 16-026(b) 0316-95-0118
0316.05:2012 co 16-1382 16-021(¢) 0316-95-0030
0316-95-2013 co 16-1383 16:021{¢) 0316950021
0316:05-2014 sP 16-1453 16.026(b) 0316-95-0111
0316852015 sp 161379 16+021(c} 0316-95.0044
0316-95.2016 spP 16-1582 16+020 0316-95-0483
{316.95.2017 co 162167 16-010(a) 0316.95-0382
0316-95.2018 SP 16-1290 16-010(k) 0316.95.0378
0316:85.2019 sP 161230 16-010(m) 0316-95-0380
0316+85.2020 EB NA NA spiit spoon samples
0316-95-2021 EB NA NA hand auger samploes

& NA = Not Applicablo
b Seotoxt

e
e ]
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analysos, the LANL requirements are based alther on requirgmonts contained In the EPA
Contract Laboratory Program (CLP) SOW or guidanco provided inthe EPA SW-846 proceduras.
LANL requirements for the routine radiochemical analyses have baon adapted from the ERPA
requireaments for organic and ingrganic analyses. Bateh-spacific QC samplos, such as blank,
matrix splko, and duplicate samplos, must bo analyzod at a froquency of one QC sample for
each Instrumental method, each sample matrix, and/or cach analytical batch, whichaver Is
more froquent. The inorganic and radlochemical mathods also require the analysls of a
laboratory control sample with each analytical batch. Known amounts of surrogates are added
to most organic analyses, and thelr recovery during analysis provides a sample-spoclfic QC
moasure, The LANL requiroments {or the {requancy of non-batch spacllic QC procedures and
samplos, such as Initial calibration and continuing callbration varification, adhere to EPA
requiremonts for each spaclfic organic and inorganic instrumental technique.

in addition to roporting results for QC samples and othar QC proceduros, analytical laboratories
routinely supply qualitier codes with their results indicating which results may be alfected by
probloms indicateg by out-of-control QC rosuits. These laboratory qualitiers, included in
FIMAD, aro to be distingulshed from data qualitiers added by baseline or fecused validation,
which are discussed below. Batch-specitic QC indicators (e.g., rasuits for duplicata, blank,
spike and laboratory control samples), surrogate and tracor recoveries, and iaboratory
gualifiers are also avallablo in FIMAD, Non batech-spocitic QC indicators are not providod
otectronically in LANL's current elactronic detiverable but are discussed below.

All of the data discussed In this report have also undorgone basollme vallgation by datn
validators, who hava access to all of tha QA/QC indicators roportad by the analytical laboratories
including non bateh-spaeitic indlcators such as initial and continuing calibration results. Where
those indicators suggest that a result is of lass than oxpectad accuracy or precision, this is
communicated 10 the data usar both In hard copy validation reports and alse by the assignment
ol data qualifiers which are racorded in FIMAD, Tabla 3.1.2+1 provides delinltions of the data
quallfiors used. As discussed in Saction 3,1.2, the purpose of data qualitication is not to reject
data but rather to ensure that its merit is understood and that tho data are used appropriately.

“U", moaning that tho analyte was analyzad for but not detectad, is tha most common laboratory
gualifior, For the sake of efficiency, basaling validators do not copy a laboratory “U™ qualitior
into tho data qualifior flold in FIMAD, If thay agrae with tha laboratory *U”, thoy leave the data
qualifior field blank. Thorofore, whero tho data qualifior field is empty and the taboratory
qualifier is “U", the result is accopted as a non-dotoct,
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After "U”, tha most commonly occurring laboratory and data qualitier s “J%, Indicating that the
rosult s “ostimated” (see Table 3,1.2-1). Whila thero arc other raasons why a rasult may be "J°
qualified, by far the most common one Is that the rasult lles between the instrument detection
limit (IDL) and the ostimated quantitation limit (EQL). Below the EQL, gquantitation is less
praciso than abovo tho EQL. Thus the *J” qualiier most ofton indicates that a chamical has
boeen detectad, but at lavels so low that It cannot be woll quantified. This Is not an indication
of any deficiency In the data beyond the limitations Inherent In the analytical method,
*J*-qualified rosults are usad Ireely in this report, Whare the *J" qualltior has bean assigned for
some other roason, that is noted in Appendix B.

Wheareo bassline valldation or preliminary review of the data has indlcated a need, additional
focused data validation has been pertormed on some of the data discussed in this report. The
purpose of focused data validation Is spocifically to assess the Implications (if any) of identified
deflciencies In the data for the decislons considered In this report. The resuits of locused data
valldation and consequent modiflcations to tho data qualitiers assigned by the baseling
valldators are discussod in detall In the following subsoctions,

4.1 Incrganic Analyses

A total of 90 samplos wore submitted for inorganic analyses, including eyanide for four of the
samples. Batch-specitic QC samplos Include at least one matrix spike and duplicate analysls
per batch (for which material from one of the customer's samples Is used), plus preparation
blanks and in somo cases laboratory control samplos prepared by tho analytical laboratory,

QA/QC rosults for thase analytical roquests are summarlzed in Appendix B, Table B-3. The
methods used woro adequate to dotest all analytes at congontrations bolow thair sgreening
action levels, and most within background concentration levels, The QA/QC results wore
satistactory for most requests. Excaptions are itomized in Table B-3 and further discussed
below. Overall the data are judgod to be of adequate guality for the uses to which it is put in
Chapter 5 of this roport. Tho remainder of this subsoction discusses the rgsults of focused
validation and problomatic aroas In more detall,

Inorganic chomicals that are not roadily dotected at background concentrations by the methods
usad are antimony, cadmium, marcury, selenium, silver and thalllum, Other chemicals which
cannot bo wall quantifiod ovor at loeast part of their background range are beryllium, nickel,
cobalt and sodium. Whon not raportod as undetected, these chomicals are froquently quallfied
as “B" (estimated) by the analytical iaboralery. Another common basaline data qualitier in
theso cases Is *P", often appliod bacause the duplicate analysis was not within control limits
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(indicated by a laboratory qualitier of “*"). Duplicate recoverios outside control limits aro not
surprising whon the chemical is present at background concontrations and those background
levols are noar the dotection limit tor the analytical methods, These “P” qualitiors have baon
roplaced by “J" during focusod validation. In general, thase “J" gualifiers do not soriously
impact the usabillty of the data because the “estimated” results are well within background
laveals, The fow exceptions are evaluated In site-spaciflc context in Chapter 5.

Low splke recoveries for chromium and lead wore reported In requeost 924, which included
samplas trom PRSs 16-026(v) and 16-030(g). Chromium was Identified above background in
PRSs 16-026(v) and 16-030(g), but in no caso was it greatar than 20% of its SAL, Lead was
identiflod above background in PRS 16-026(v), with a maximum value of 25% of SAL in one of
the samples from request 924, and above SAL in 16-030(g) in a sample that did not comao from
request 924,

Low spike recoveries for chromium inrequost 1392 also lad to some results for PRSs 16-026(v)
anc 16-028(a) being qualified as *J-". Howavaer, there is no evidance for a rolease of chromium
at PRS 16-028(n), which also includas 4 samplos analyzod in anothor requost. Rosults for PRS
16-028(a) samplos In request 1392 are uniformly below 4 mg/kg.

Mercury was detectod in the blank sample for request 881, which included one sample {rom
PRS 16-026(v). Maercury was reportad at the quantitation leval, 0.1 mg/kg. In this sample; this
rosult was *U" qualitied by basoline validation bocause of tho blank contamination, Howavaer,
mercury was detectod at levels of up 1o 9.2 mg/kg in other samples from this PRS.

Relative standard deviations (RSDs) for inorganic chemicals, as measured by fleld duplicates
and collocated samplos, wore genarally lass than 10%, indicating that local hatarogeneity and
sample collection and handling procadures did not contribute significantly to variabllity In the
rasults, (RSDs up to 20% in laboratory duplicates ara considered accaptable for most inorganic
analytes, and field duplicates can be expaected to be more variable than laboratory duplicates.)

[ron, magnesium, and zin¢ were below performance accoptance limits for PE sample
0316-95-2000, whoroas antimony, net one of the spiked chemicals, was roported at
11.4 mg/kg. None of those chomicals have boon notod as probloms a! TA-16, howover.
Mercury was reported about 25% above the upper performance acceptance limit for PE sample
0316-95-2001, This may indicate that mercury observations of 0.09 to 0.17 mg/kg In four
samplos from PRS 16-006(¢c), which were included In tho same laboratory batch, are spurious
rosults, Morcury was not dotected in any of the remalning tive samples from PRS 16-006(¢).
Mercury was also reported as ¢stimated at 0.07 mg/kg (below the EQL) In PRS 11-012(b)
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sample 0311-95-0014 from this batch, a rasult which Is considered spurlous and not reported
in Chaptor 5,

Calcium, iron, and sodium ware raported In both rinsato samples at estimated quantities up to
309 ug/l for calcium in the hand-auger rinsato (0316-95.2021), In the split-spoon rinsate
sample (0316-95-2020), 2.1 ug/! of lead was reported, and 34.1 ug/l ot zin¢ was reported in the
hand-auger rinsata samplo. Imperfect decontamination may have caused slight upward blas in
Inorganic rosults for some samplos.

4.2 Radiochemical Analyses-—

Atotal of 22 of the tiold samplos discussed in this report wero analyzed {or total uranium, and
16 for other radionuclides by gamma spectroscopy. Batch-spocitic QC samples {or isotopic
analyses usually Include a duplicate analysis using material from one of the customer's
samples and a preparation blank prapared by the analytical laboratory. Bateh-specitic QC for
total uranium Is similar to that usod for inorganic analyses.

The mathods used wore adoquata to detect all analytes implicated by historical information
balow their screoning action lavels and most within background congentration levols, Baseline
validation idantitied no problems with any of these analyses. Overall the data are judged to bo

of adoeguate quality for the decisions In Chapter 5 of this report,

All uranium results but one wore betow the UTLs for soil and tutf (Qbt4) samples prepared for
analysis by a total digestion mothod such as was used for these samples. The only gamma
spactroscopy analytos dotocted ware K-40 and Cs«137, Potassiums=40 s naturally prosent In
goologic matarials, and (s used solely as a radlologleal process indicator (Environmental
Rastoration Doclsion Support Councll and Earth Selance Council 1997, 1414). Casium-137
was detaciaed in four samples near the rim of the canyon below outfall PRS 16-006(¢), but the
roported rasults for these surface samples ware below the background screaning level of 1.65
pCl/g, which raprosents a ragional background lavel due to atmespherie tasting in the 1960s.

The relativa standard deviations for cight tield duplicate pairs measurod fortetal uranium wore
lass than 15%, indigating thatlocal hotersgenoity and sampla colloction and handling procedures

did not significantly increasa variabllity in the results,

In tho split-spoon rinsate samplo (0316-95-2020), 58.4 ug/l of total uranlum was reported.
Imporfact docontamination may have causod slight upward bias in total uranium resuits for

some sampleas,
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One rinsate sample was analyzed by gamma spectroscopy. This sample did not contain
radlonuctide contamination,

4.3 Orgaonie Analyses

1Y v OIFIRIG » JO59

Atotal of 85 of the fiold samples discussed in this roport ware analyzed for SVQOCs, and 39 ware
analyzed for VOCs, Of the 77 samples analyzed for high oxplosivas, 20 ware analyzed for
TATB, PETN, nitroguanidine, and nitroglycorin, in addition to tho standard HE sulto,
Qualitications placed on these resuits by routino data validation are summarized in
Appondix B, Tables B-2, B-4, and B-6, of this.roport,

Volatiles: Laboratory QC samples for volatilos typleally include duplicate and matrix splke
analyses performad on sample matarial provided by the customer, and blank and blank spike
analyses on samplos proeparod by the laboratary, Sample-specitic Indicators-surrogates and
Intarnal standards-aro alse usod.

Blank contamination by common laboratory contaminants such as mothylono chloride and
acetone was noted In the majority of the data packages, Other problems wore more sporadic
and, overall, did not affoct tho data used for decision making as doscribod in Chaptor 5. The
extanslve probloms mentionod in connoction with request number 1391 in Table B-6 are all
associated with samplos from PRS 16-020, which is not included in this report, Volatile
contamination was not a problem for any of the TA-16 PRSs Investigatod.

Regquest number 249 listed 1.2,3-trichloropropane as detected In sample 0316-85-0213,
associated with PRS.16-021(a). Focused valldation showed no analytical evidence of
1,2,3-trichioropropane in the raw data for this samplo, The arror is being corrocted by the
jaboratory and the electronic information in FIMAD will be altared to show this corroction.

Fow volatile organic compounds wore detacted in the field duplicato pairs, but those that were
reportod (primarlly acetone, trichiorofluoromethane, and p-1sopropylteluenc) had RSDs of less
than 20%, indicating that local heterogenelty, and samplo collection and handling procedures
did not signiticantly Increase variability in tho resuits,

No velatile organic ¢ompounds wero dotected in the two rinsate samples.

Semivolatites: Laboratary QC samples for volatlles typicaily include duplicate and matrix spiko
analysas porformed an samplo material provided by the customer, and blank and blank spike
analysos on samples propared by tho laboratory, Sample-specilic Ingicaters-surrogates and
intarnal standards-arg also used.
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Phthalate contamination of method blanks was noted in many of the data packages. Phthalates
aro also common In the environment, at low levels,

The semivolatile data tor PRS 16-010(a) samples 0316-97-0383 through -0390 from request
1154 wore rejectod bacauso holding times ware missod by 35 days, Mowavar, no semivolatile
compounds apart from a phthalate ware detected in any sample from this PRS, Including tive
for which theo analyses ware accopted. Phthalate contamination was roported Inthe assoclated

mothod blanks.

PAHs, which wore dotoctad in up to five fleld duplicate pairs, ware roplicated in such palrs to
within 30% (and on averaga within 10% to 15%). Varlability of this magnitude, whather dua to
local haterogonolty In the soll or to othar aspocts of tha sampling and analysls process, does
not significantly affect the usability of the data when results are far below SALs. In other cases,
dacisions wera basod on a sot of measuraments from a site that vary by two orders of
magnitude. Relative to this lovel of variabllity within a PRS or oxposure unit, the observed
diffarencos batween fleld duplicato results were insigniticant,

Bonzo(b)tlueranthone was Incerroctly roportod as benzo(k){luoranthona in PE sample
0316-95-2000. As the formar compound is mora toxic than the latter, this type of error could
load to false negative conclusions at a site. Howevar, the PAHs at TA-16 arae invariably found
in groups, Including soveral with SALs as low or lower than that of benzo{b)tluoranthenae, Risk
at theso sitos is usually drlven by bonzo(a)pyrone, which was raportaed within performance
acceptance limits In both PE samples. All compounds were within porformance acceptance
limits In tha other PE sample, 9316-95-2001, although, as reported in Table B+4, this sample
had to be diluted and reanalyzod duo to tho presence of compounds at levels outsido the

calibration range.

No somivolatile organic compounds ware detacted In the two rinsate samplos, apart from
bis(2-ethylhexyl)phthalate at low levels that may have been assoclated with blank contamination.
Howavar, surrogate recovories ware low for the split-spoon rinsate (0316-95-2020), and non-
detacted values are qualifiod “RPM” (Table B-4, requast number 1436.,) Those rinsate data

wora not used for docision purpeses.

High Explosives: Laberatory QC samples lor volatlles typically Include a duplicate analysis
parformed on sample material provided by the customer, and analyses of blank and spiked
samples propared by the labgratory. Matrix splkes are also included In the standard
HE analyses, but not In the extended suite, Samplosspecific Indicators-surrogates and internal
standards-aro also used. Laboratory control samplas aro not requirod and thelir absonce,
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although noted In many cases by the baseline data validators (sea Appendix B), Is not
considared a doliciency.

Many of the HE rasults were qualified “P" or *PM" {l.e., protessional judgment should be applied
prior to using the data) by the basaling data valldators. Most of the olyserved probloms relatod
to the high levels of HE contamination in some of the samples batched with the samples
discussed In thls reperl, Those samplaes roquired numerous dllutions and, in some ¢ases,
special samplo preparation technigues, thch complicated the Interprotation of the high
performance liquid chromatography (HPLC) chromatograms. Surrogate rocovories wore
sometimos affacted by the high concentrations of TNT and RDX (espacially in conlirmation
column rosults, where tho surrogate olutes at aimest the same time as RDX), Quantitative
rosults for samples with low to medorate levels of HE, which includes all samples discussod
in this report, are ¢onsiderad valld,

The various torms of dinitrotoluene {ONT) were moasured in tleld dupilcate pairs with RS0s
ranging up 10 40%, wheoreas HMX, RDX, and TNT had RSDs below 15%. This lovel of variability
could be a problem tor 2,4-DNT, which has a vory low SAL, but it is accoptablo for HMX, RDX,
and TNT, which are the most signiticant HE contaminants at TA-16, Usually at least ona of the
lattar HE contaminants Is present whon 2,4-DNT is prosont at lovels of congern, 50 that no
decislons will depend sololy on unroliable measurements of 2,4-DNT,

Rocovories of B4% to 95% were obtained for flve nitroaromatics in PE sample 0316-85-2001.
For samnle 0316<55-2000, 89% rocovery of tho 2,4-DNT In a semi-volatile PE material was
roported and measured using the standard HE analytical procedure, Spurieus RDX, TNT, and
tetryl hits on the second column (but not the primary column) were also roported {or PE samplo
0316-95-2€00.

HMX and RDX wore dotectod at less than 0.5 ug/l in the hand-auger rinsate samplo
(0316-95-2021), and TNT was dotected at loss than 0.25 g/l in both rinsate samples. Although
those levels of residual contamination would be uniikely to atiect tield results, they may
indicate that it is ditticult to remove all traces of HE from sampling aquipment, Thorofore, HE
analyses could bo blasaed high.
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5.0 SPECIFIC RESULTS, CONCLUSIONS, AND RECOMMENDATIONS

This report dlscussas the 1995 sampling and analysis for 12 potantial release sites (PRSs)
located at Technical Aroa 16 (TA-16). Site information, rasults of analyses, evaluation of
contamination, and human-health no furthar actlon (NFA) recommandations for theso PRSs
are presented in this section, Table 5.0-1 summarizes the PRSs. Figure 5.0-1 shows PRS

locations,
TABLE 5,041
PRSs IN THIS TA-16 REPORT
SECTION PRS ID LOCATION PRSTYPE RECOMMENDATION
5.1 11-012{a,b} TA-11 Magazino tootpnnts NEA, Critonon 5
6,2 13-003(a) IA-16-348 Inagtive septie tank NFA, Cntenon 1
5,3 16-006(¢) TA16370 Soplic svstom NEA, Cnienon b
£,4 16-006{d) TA-18.380 Soptic systom NkA, Cnionon 5
5.5 16+Q10(0) Buming Ground Fiash pad NEA, Critanon 5
5.8 16:021(8) TA-16-450 loonarnin outiall NEA, Cntonon &
5.7 16-026{¢) 1‘&1 6.30h HE sump outtall NEA, Crtonon &
5.8 16«026(d) IA-1 6403 HE sump outtall NFA, Crtonon 5
5.9 16+026(v) TA18-450 ML sump outtall NFA, Crtenon 5
5,10 16-028(n} Buming Ground Drainage NEA, Cnlonon b
5.11 16-030{0)) TA18380 HE sump outtpll NFA, Cotonon b

PRS in this roport are proposaed for human-hoalth NFA basod on two criteria:

s Criterlon 1 “The site cannct be located or has beon found not to oxist, is a duplicate PRS,
or Is located within and therefore, invastigated as part of anothar PRS.”

» Critorion 5 “The PRS has been characterizad or remediated in accordance with current
applicable state or fadaral rogulations, and tho avallable data indicato that contaminants
poso an acceptable loval of risk under current and projectod future land use.”

All PRS discussad in this roport ramain eligible tor turther charactoerization and ¢cleanup based
on ccological risk, surtace water congerns, or othar regulatory criterla, None of the PRSs
described In this roport are being proposed for removal from the HSWA Module.

Administrativo procedure (AP) 4.5 Part B was filled out for all of the PRS presentod In this
raport during August 1997. PRS 16-026(v) and 16-028(a), which appoar in this report, were

directly idontified as high-priority sites for surface water issugs. PRS 16:016{¢c), which Is
downgradiant from PRS 16-010(a), and PRS 16-003(m), which Is the sump associated with
drainage 16-030(g), are highspriority PRSs for surtaco watar that are associated with PRS
presented In this raport.
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5.0 Constltuents Without SALs

Constituents without adeguate toxicological critoria to calculate SALs woro dotectod at
muitiplo PRSs described in this report. Tho rationala for oliminating these constituents as
COPCs Is provided In this section, rather than in tho individual PRS write-ups.

5.0.1.1  Polynuclear Aromatic Mydrocarbons

A solect group of pelynucloar aromatic hydrocarbons (PAHS) without SALs were detectoed at
the PRSs prosented in this roport at low dotection frequengies, and ot low concoentrations (low
parts por milllon), Infroquont deotoctions of those compounds at low ¢oncentrations 4o not
reprosent a contamination problem posing a petontial risk to human health or the environmaont.
SALs are not avallable for these compounds due to the absence of EPA-accapted toxicity
critoria to calculate scrooning values, In goneral, the potential impagts from the low
concantrations of theso compounds Is addressod during tho ovaluation of the PAMs that do
havo toxlcity criteria and SALs. The PAHs consist of a large family of compounds with a rather
large rango of toxlc potency. In caleulating slto risks, EPA and mos! state agoncies separato
the PAM into two categerios: carcinogens and noncarcinegens, Carcinogonic PAMs aro
evaluated by considering the available data on the carcinogenic potency of diftarent PAMS to
develop toxicity equivalency factors (TEFs) for the individual PAHs. These TEFs indicate the
carcinogenle potancy of sach compound relative to benzo{a)pyrene {BaP). Consequontly, tho
PAHMs analyzod that do hove SALs encompass a substantial portion of tho risk dua to low levels
of these compounds in solls,

The list of PAHs without SALs In this report includes benzo(g.h.l)perylone, a noncarcinogenic
PAM; phananthrena, a noncarcinogenic PAHS very similarto pyrene; and 2-methyinaphthalens,
a noncarcinogenic PAH vary similar to naphthlane, All of the non-carcinogenic PAHs have
SALs groator than 1000 mg/kg. The othar non-carcinogenic PAHs without SALs are likely to
have SALs of equivaloent magnituds, Begauso the PAs without SALs wore dotocted infraquontly
and at concentrations that are orders of magnitudo below SALs for similar compounds; the
ovaluation of PAMs Is considared to bo completo attor the avaluation of PAH with SALs
avallable.

5.0.1.2 2-Amino-4,S-dinltrotoiuene and 4-Amino-2,6-dinitrotoluene

2-Aming-4,6-dinltrotoluene {2 ADNT) and 4-Amino-2,6-dinltrotoluene (4 ADNT) aro microblal
roduction products of the nitro groups on the TNT molocule. Henco, they atre frequontly tound
at fow-lavels in assoclation with TNT contamination in solls, Naither 2-ADNT or 4-ADNT aro
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usod in the synthesis of organic compounds or as industrial products, and thare has thareforo
been little intarost in thelir toxie effocts on humans or laboratory animals. The limited amount
¢! data on thaso compounds suggest that they aro less toxic than TNT (Layton et al. 1987, 15-
16-447), The TNT SAL Is 15 mg/kg. Both 2-ADNT and 4 ADNT aro found at levels less than 0.3
mg/kg at all PRSs In this report. The prosence of thase constituonts at these levels do not
qualify them as COPRCs, nor should tho prosonce of these constltuants at those levels
signlficantly aftect an MCE.

5.0.1.3 Triaminotrinitrobcnzene

Triaminotrinitrobenzene (TATB) Is an Insensitive high explosive that is axtenslvely usod in
modern nucloar woapons systoms. No toxigological eritarla oxist tor this compound. Mowovor,
due to Its extremo Insolubllity==It Is soluble only in sulfurlc acid and a fow other superacids
(Glbbs and Popolato 1980, 15-16-369)—It Is likely to be inart in the human digestive tract, it
was not mutaganic when tested with five strains of Salmonella typhimurium and in Escherichla
collstrain WP (Glbbs and Popolato 1980, 15-16-369). Hange, itls likely to presont minimal risks
1o elther human or ecologica! recaeptors.

5014 Volatile Organic Compounds

P-isopropy! tolugno was found at levels less than 0.020 mg/kg at ono PRS presentad In this
roport (PRS 16-021(a)). P-Isopropyltoluene Is also known as p-Cymane. This compound is
found In noarly 100 volatile olls including lomongrass, sage, thyme, coriandor, and cinnamon
(Lowls 1992 15.16-646), !t is mildly toxic by ingestion (Lewis 1992 15-16-846). It (s likely that
the prosanco of this compound Is due to natural forest litter present at PAS 16-021(a), Itis not
likely that this compound presents a signiticant risk to human health at a levet of 0.020 mg/kg.

5.1 PRSs 11.012(a,b)

PRSs 11-012(a,b) are the sites of formar HE storage magazines TA-11-7 and TA-11-8,
raspectivaly. These PRSs are recommended lor human-health NFA because no constituents
ware dotocied above SALS,

511 History

PRSs 11-012{(a,b) aro discussad In dotail in Subsaction 5.16 of the RFI Work Plan for QU 1082
(LANL 1993, 1094), The magazines were bulll in 1944.5 and razod by intentional burning in
1960, Information regarding tho plan tor damolition is found in Penland (1958 15-16-255). Migh

TA-16 RFIl Report 33 September 29, 1997

O s 6T

3} S IR [EX7] 4] N



RET Report

Explosivos (ME), HE Impurities, and HE dogradation products ware the potontial contaminants
at these sites, Prior 10 removal, these magazines woro determined to be ME-contaminated

{Ponland 1558, 15-16-258). No other typos of contamination wore noted.

512  Description

Thase ME storage magazines wore 9- x 11.1t woodan structures with earth borms on three
sides, They woro located approximately 225 tt north of TA-16-370 In a level, somi-wooded
rogion that drains to the oast (Figure 5.0-1). Evidance of the drivoway that lad to tha magazines
is still visible, Tho current location of the soll usod in the berms Is not known,

5.1.3  Previous Investigations

No proviocus invostigations have boon porformed at theso sites,

514  Fleld Investigation

The goal of tho Phase | invostigation was (o dotormine using blased sampling if any constitugnts
woro at a level of concorn, The sampling design was blased to detect contaminants by
collacting samplas at locations most Hkoly to boe contaminated, according 1o the site conceptual
modal, The use of these magazings only tor storage of raw ME and tinished HE product and the
mode of romoval of tha magazinas by burning during decontamination and decommissioning
(D&D) activities suggested that rasidual contamination is extremely unilkely at thase PRSs,
Tharefore limitod sampling was proposad to ovaluate the praesence or absenco of contamination.

The site concoptual modal for releasos at the HE magazines Is that contamination is most tikely
to have occurred via spillage of HE on the floor of the magazine, followed by dispersal of that
ME to underlying solls aithar via leakage trom cracks in the wood floors or via sweeping out the
doorways of the magazine, It s assumed that such solid-phasa discharge would have rasulted
in the highest constituant ¢concantrations in near-surtace solls (0-0.5 ft), Because theso
structures have no plumbing and are located on level ground, it was hypothasized that little
hydrologlc head that could have driven censtituents into the subsuriace would ever have been
prosont at thosa sites, Minor disparsal of contaminants to shallow depths (< 18 in.,) may have
occurrad during romoval or grading of the berms surrounding tho magazine. This concaptual
modal guided sampling and screoning locations. Fleld screening——particularly for the HE,
which are tha principal constituents likely to be present at this site=—was {urther usaed to bias
sample locations, basad on this conceptual model, The intent was to submit samples with
positive screaning resuits for labaratory analysis.

September29, 1997 4 TA-16 RFIl Roport
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The sampling plan for thesa sites called for analysis of four surlace soll samples, at 0 to 18 In.
dopth, to be collectod in the four quadrants of each PRS. Prlor to sampling, this plan was

53 s OLITNG « £ 3.8

modified o colloct four samplas and tield scroen each, Samplas that scroonod positive for HE
would be sent for analysis. In the absonce of positivo fleld scraening, one randomly sclacted
sample would be sent for laberatory analysls, This deviation is censistent with approved
sampling plans for other similar ME magazines at TA-16 and was propesed varbally to the EPA
Raegion 6 ropresantatives by the DOE and LANL, and In writing prior to sampling {(Jansen and
Taylor 1885, 15-16-6827}.The EPA roprosentative gave verbal concurrenca to these changes,

Table 5.1.4-1 lists the samplos analyzed at these PRSs, Figure 5.174+1 shows the locations of
the scroening and laboratory samples at those PRSs, ‘

TABLE 5,1.4-1

SUMMARY OF REQUEST NUMBERS FOR LABORATORY SAMPLES
TAKEN AT PRSs 11-012(a,b)

DEPTH SAMPLE
SAMPLE 1D LOCATION ID PRS No. {tt) MATRIX SV0OCs INORGe HE
0311.95-0012 11-0008 11.012(a) 1-1.5 Sail 12512 1252 1251
0311.95-0014 11-0010 11-012(b) 0.5+1 Sall 328 328 328

o ER analytical roquost number

Tho PRS locations were dotormined basod on tho presence of gravel readways and on
topographic indications of tho presenco of tho tormar magazinos,

Four screcning samplos to a depth of 1.5 it weare collocled at each PRS with a hand augar.
These samplos were fleld screoned using the ME spot test kit, a sodium lodido datector, and
a PID, The lower limit of detection for the HE spottest kit is 100 ppm. Since this detoction limit
oxceeds the SALs for most ME, these results can be usod to bias the solection of samples for
laboratory analysis but not to qualify the site as uncontaminatod, Posltive screoning results
from any of these throe field methods would be used to bias the selection of samples for
laboratory analysis, The HE and radiation fiold measurements ware negative tor all samplos.
Four of the clght samples had positive rosults with the PID, Table 5.1.4-2 identiflos those
samplas and thair values. The samples with the highest PID readings from each PRS ware
sclacted for laboratory analysis, It is impertant to noto that PID is a generic analysis technigue,
These instrumants often give positive rosponses to naturally occurring soil gases, Laboratory
analysis of soil samplos is nocessary to distinguish batween soll gas intarforonces and the
presance of contaminanis.
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TABLE 5.1.4-2 =

SUMMARY OF POSITIVE PID SCREENING RESULTS o

4,

G

SAMPLE ID LOCATION ID | PRSNUMBER | DEPTH () RESULT (ppm) a

0311-95-0009 110005 11:012(a) 01,5 8.0 =
0311-95-0011 11-0007 11:012(a) 0-1.5 1.5
0311-95-0012 11-0008 11-012(a) 11,5 15.0
0311-95-0014 11-0010 11:012(b) 0.5-1 5.0

Soma minor deviations from field activities as described in the accepted work plan (LANL 1993,
1094) weare reguirad during tield sampting. The depth to tulf at some of the sampling locations
was less than that In the approvod work plan, Additionally, cobbles and boulders at tha site
intorfored with sampling from the surfaco to the soil tufl interface with hand augers,

5.1.5  Evaluation of Inorganie Chemlcals

Inorganics ware not present at levels greater than UTLs at PRSs 11-012(a,b).

5.1.6 Evaluation of Radionuclides

Radionuclidos wore notanalyzed forat PRSs 11-012(a,b) because historica! evidence indlcates
that radicactive material was not storad in HE magazinaes.

5.1.7  Evaluation of Organic Chemicals

No HE was detactod at oither of these two sitos, Trace levels of organie constituants were
nresent above dotection lavels at PRS 11-012(b) anly. Table 5.1.7+1 Indicates the levels of tho

constituents,
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TABLE 5.1.7-1
PRS 11-012(b) SOIL CONCENTRATIONS FOR
DETECTED ORGANIC ANALYTES
DEPTH BENZOIC ACID BIS{2-ETHYLHEXYL) DLN-BUTYL PHTHALATE
SAMPLE ID (1) {mg/kg) PHTHALATE (mglkg) {mglkg)
SAL N/A 100000 32 6500
EQL N/A 3.3 0.33 0.33
0311060014 | 0.5+% 0.056 2.9 £.061

The lovels of organic constituents detected were far below SALs and do net presant a hazard
at this sito. Di-n=butylphthalate and bis-(2-ethylhexyl) phthalate are common plasticizors. Bls-
(2-athylhoexyl) phthalate was found In the blank, Tho concentration found in the sample was
greater than 10 {imes the value in the blank and It Is therefore listad as presant in the sample,

5.1.8  Risk-Based Screening Assessment

No chemicals ware prosant at lavels above SALs. Visual inspection of the data indicatas that
multiple chamical evaluation (MCE) scraening would yield a value far less than the target limit
of 1.

51.9 Human Heolth Risk Assessment

No human health risk assessmont was performed for PRSs 11-012(a.b) because thera wore no
constituents above SALs.

5.1.10 Preliminary Ecological Assessment

In cooparation with the Now Mexico Environment Department (NMED) and EPA Raglon 6, the
Labaratory Environmontal Rostoration (ER) Project is daveloping an approach {or ocological
risk assessmont, Further seologlcal risk assessmaont at this site will bo deforred until this site
can be assessed as partof the acological exposure unit mothodology currantly being developed,
When complated, the ecological risk assassment will be provided as an attachmaent,

5111  Conclusions and Recommendation

Each PRS was dlvided into quadrants and one samplo was c¢ollectod {rom each quadrant {or
a Wotal of oight samples for the two PRSs. Of the three field s¢raoning tochniguos omployed,
only PID gavo positive results, The samplo sglegted for laboratory analysis from each PRS was
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the sample with the highest PID measurement value. No inorganie or organic contamination
was found above SALs in thase samples, No COPCs woro Identified. Based on these rosults,
thero Is no significant risk to human healith at these sites. Becauso of the lack of hazardous
constituents, these PRSs are recommended for human-health NFA based on NFA Criterlon S,

52  PRSs 13-003(a,b)

PRS 13-003(n) is tho soptic tank associated with a sopti¢ system that also ingludes a loach tald
(PRS 13-003[b]). PRS 13-003{a) Is structure TA-16-486. Thase PRSs servod TA«16-475 at
TA-13 (P-Site) during the 18405 and carly 1950s. Potontial Release Site 13-003(a) is proposed
tor human-haalth NFA basod upon NFA Critorla 1. PRS 13-003(b) has boon partially invastigated:
howavar, addtional sampling will be proposed In afuture Phase Il sampling and analysis plan.

5.2.1 History

PRSs 13-003(a,b) are discussed in datail in Subsoction 5.4 of the RFI work plan (LANL
1993, 1084),

This soptic systom sorved an office and shop building (TA-16-475) associatod with implesion
and initiator testing. Engingoring drawing ENG-C- 1641, sheat 1 of 7, shows that in 1944 the
building, which had a toilet, lavatery, and small darkreom, was southwost of the septic tank and
leach tield. The discharge to this soptic system is unknown, although a report states that either
HE @r radionuclido conmtamination might be prosent In the subsurface soll near the soptic
systom {Buckland 1948, 15-13-011), Enginoering drawing ENG-R-5111, sheat 2 0! 7, indicatas
removal of septic tank TA-16-486 and building TA-16-475 took place In 1851, bul doos not
indicate removal of the leach fiold, Building TA-16-475 will be investigated as C-16-049,

According to a 1944 construction drawing, ENG-C 1841, sheet 1 of 7, the loach finld was
approximately 100 {1 northeast of the septic tank, The soptic tank was focatad northoast of TA-
16-343, The PRS boundary was detormined on the basis of this 1944 engineering drawing. The
gntire area was leveled in the early 1950s when TA-16-340 and its associated structures were
built. Portions of TA-16-340 and its associated st'uctures ware bullt on top of tho original
location of the septic tank, Potential contaminants at this sito were identlfiad as: HE, HE
dogradation products and impurities, metals (particularly silver and barium), uranium, and
laboratory chemicals such as selvents,
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522  Description

The saptic tank discharged to the loach tield through 4«in, vitreous«¢lay tile. PRSs 13-003(a,b)
aro located In a lovol and highly industrialized area near TA-16-340 (Figure 5.0-1).

523  Previous Investigations

No previous Invastigations have been performed at this site.

524  Field Investigation

The objactive of Phase | sampling at this site was t¢ dotermine via blased sampling it a relense
had occurrad from the soptic system and drain line and If that reloase caused contamination
above action lavels, The sampling dosign was blasod to datect contaminants by ¢ollecting
samples at locations most likely to bo contaminated, according to the site conceptual modal.
The sampling and analysis plan was also designed to: (1) delincate any contamination abova
action levels In both a vertical and dewngradient directions to support ¢cloanup activities; and
(2) provide sutficiont data to support @ preliminary risk assessment. It contamination did occur,
Phaso | investigation would also identify all COPCs,

The site concoptual model tor releasaes at this soptic system Is that the primary releaso
mochanismto tho PRS Is by discharge of constituonts through tho saptic tank to the assocliated
leach tiald. Locations just bolow drainlines ordrain tiles in the leach tield and locations benaath
the drainfield at the soil-tut! interface were hypothesizod to represont locales of maximum
potential contamination, it is assumed that discharge in such systems will result In the highest
constituent ¢concontrations either at the proximal or distal ends of the leach field system. The
soil-tuft intortace, a location of variation in hydrogeolegic properties and a possible site of
interflow, Is llkely to be a zone of contaminant congentration, This conceptual modol guided
solection of sampling and sgroaning locallties, Fleld screaning was furthaer used to blas sample
locations, based on this conceptual model.

The concaptual model for this septic systom also assumad that the soptic system, if it was not
antiraly locatad banaath TA-16-340, could be lecatad using geophysical mathods or potholing,

Table 5.2,4-1 lists the samples analyzed at PRSs 13-003(a,b). Figure 5.2.4-1 shows the
locatlons af the s¢raaning and labeoratory samplos taken at In support of investigation at these
PRSs. As noted below, these samples may not have been taken within the septic system
because no evidence confirming the location of this system was found.
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TABLE 5.2.4-1
SUMMARY OF REQUEST NUMBERS FOR LABORATORY SAMPLES
TAKEN AT PRSs 13-003(a,b)
LOCATION | DEPTH | SAMPLE
SAMPLE ID 12 1) MATRIX voCs SVOCs | INCRGs| HE URANIUM
0313.95-0001 130000 | 1525 Soll 12428 | 1242 | 1243 | 1242 1244
0312.95-0002 13-0001 Jed Satl 1242 1242 1243 | 1242 1244

a, ER analytical roquest number

The sampling plan for a septic system required two boyeha{as to be drillod at the proximal and
distal and of the leach fleld, Two ground penetrating radar (GPR) goophysical survays ware
conducted at this site to locate the drain linos, The survey identified subsurface anomalies at
a dopth of 2.5 to 3.5 foot, but theso signatures could be due eitherto the leach fisld or to utility
trenches In the area. Two grilt heles wore advanced at tho distal end of the PRS and one holo
was advanced and the proximal end of tho PRS, These locations did not provide ovidanco of
the leach field sugh as ongineered fifl, Drilling tools could not be safely agvanced In othor
locations duo to tho densily of underground utllitios,

Laboratory samplos wero collected {from the deoper (6.5 1t) distal borehola, Split spoon
samplers ware usod to collect saven scraening samples, two of which weore sent for laberatory
analysis. Sample 0313-95-0001 was collectod {rom the dopth where the drain line was
expectod to be located basod on GPR surveys, Samplo 0313-95-0002 was collocted trom the
intarval containing the soil-tuff interface, Thase samples consist of ane foot intervals of the soil
column instead of 6 inchas as specified in the RFI work plan, This is bocause the smailer
samplas yield insulficiont material for tho roquestad analytical suites. All samplos waore fleld
scrooned for HE with the spot tost, tor radiation with a sodium lodide datoctor, and forvolatilos
with a PID. All tield scrooning rosults ware nogative.

Secause no othor borcholos can ba sately drillod in this area, lurther drilling ¢annot take place
at this site, Available technology was used to locate the drain lines and soptic tank without
success, Analytical samplos wora colloctod from the location most likely to have intersactod
the drain line. These limitod analytical results are not sufficient tor making an assessmant of
the leach lield PRS, Further invastigations will require sampling via hand excavation, vacuum
romoval of soil, and other less aggressive methods than drifling.
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5.2.5 Evaluation of inorganic Chemicals

Inorganics ware not proasent at levals greater than UTLs at PRSs 13-003(a,b).

528 Evaluation of Rodlonuclides

Radionuclides were not prosant at levels noear SALs or UTLs, -

52,7  Evaluation of Qrganic Chemiecals

Organic constituants wore not presant above dotection levels at PRSs 1.3-003(a.b).

528 Risk-Based Screening Assessment

No COPCs ware identitled during the investigation,

529 Human Health Risk Assessment

No human heaith risk assessmont was performod for PRSs 13-003(a,b) because thare ware 1o
constituants above SALs or UTLs,

52,10 Preliminary Ecological Assessment

In cooperation with the Now Maxico Environment Department (NMED) and EPA Rogion 6, the
Laboratory Environmental Restoration (ER) Project Is developing an approach for ocological
risk assessmant. Further ocelogical risk assessmant at this sito will ba deferrad untli this site
can be assassed as part of the ecolegical exposure unit mathodaology currantly boing daveloped.
Whaen completed, tho ocological risk assossmant will ba provided as an attachmant,

5.2.11  Conclusions and Recommendation

PRSs 13-003(a,b) ara locatad in a highly industrializad area, The most likely location of these
PRSs Is In an area where significant soil disturbance would have occurred during tho
construction of TA«16-340 and its associated utilities, Tho dansity of subsurface structures has
mado sampling at this sito very difficult. Ground ponetrating radar was used to locate these
PRSs without success. Sampling was conducted atlocations most likaly to intersect the septic
system without damaging tho active utilities in tho loach fisld PRS. The leach tiold was not
located, basod upon tho results of the boreholos.
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The seoptic tank, PRS 13-003(a),has been romoved according to angineearing drawing ENG-R
5111, sheot 2 or 7, and tho Engineering Structure list. No evidence of the leach tield was found
during drilling, Consequantly, PRS 13-003(a} is proposed for human-hoalth NFA based upon
NFA ¢ritarion 1. The loach tield, PRS 13-003(b), has not been located. Existing active utliities
pravent furthar drilling Invostigations without Incurring unacceptable worker risks, LANL
cannot assurg that this unit has baeen removoed and that this unit has been adequately
Invastigated, A Phasa || SAP far PRS 13-003(b), which propeses Investigation using less
aggrossive mothods than drilling, will be providad,

53  PRS16-006(C)

PRS 16-006(¢c) comprises a saptic tank, TA-16-371, and its assoclated 4-In, vitreous ¢lay pipe
drainiino and dralnago {(LANL 1990, 0145}, This soptic tank served TA-16-370, which was a
facility usod for barium nitrate grinding and non-HE machining. Potential contaminants include
barium, volatile erganics, and somivolatile erganics originating from machining and barlum
nitrate grinding activitios in TA-16-370. It is recommended for human-health NFA becauso the
contamination presaont at the site Is belew human-health based levels of concorn,

5.3.1 History
PRS 16-006(c) Is discussed In datail in Subsaction 5.4 of the RFI Work Plan (LANL 1993, 1094),

Septic tank TA-16-371 was installed In 1953, It sorvad six floor drains, thrae bathrooms, and
two sinks on tho third floor of TA-16-370 (WX Quttall Drawing 13Y-192147), The septic tank is
currantly used as a holding tank tor water from floor drains and the third foor restrooms. It is
regularly pumped whon the building ts oporational, Bullding TA«16.370 Is currently Inactiva,
Potontial ¢contaminants at this site were identitied as: ME, HE Impurities and degradation
products, metals (particularly barium from barium nitrate grinding), uranium, and laboratery
chemicals such as solvents,

53.2 Description

PRS 16-006(c) Is a 1 200-gal., reinforcod-concrate saptic tank locatad west of TA-16-370
(Flgura 5.0-1). A 4.In. vitreous-¢clay pipe drain linc emptles to daylight at tho rim of Water
Canyon approximately 260 ft seuth of the septic tank. The clay pipe drains to a soll/cobble
surface for a low teot balore discharging into tha canyon., The drainline is currently plugged at
the saptic tank, 1t [s net known when the drainline was plugged.
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53.3  Provious Investigations

No provious invostigations have beon performed at this site.

5.34  Fiold Investigation

The objective of Phaso | sampling at this site was to dotermina via blased sampling it a reloase
had occurrod from the saptic system and drain line outtall and if that reloase caused
contamination above action levels. Tho sampling deslgn was biased to datect contaminants by
collecting samples at locations most lIkely to be contaminated, according to the site concaptual
model. The sampling and analysls plan was also designed to: 1) dalineate any contamination
above action lavels in both a vortical and downgradiont directions to support cloanup activitios:
and 2) provide sufficient data to support a proliminary risk assessmont. |f contamination did
cccur, Phaso | investigation would also Idontify all COPCs,

The site conceptual medel for releases at this septic system Is that the primary release
maochanismto tho PRS Is by discharge of constituents through the saptic tank 1o the associated
drainline and outtall. Locations just below drainlinegs, locations baensath the drainline atthe soll-
tufl interfaco, and scgiment samplos directly downgradient from tho outfall were hypothosized
to ropresent locales of maximum potentlal contamination. It is assumad that discharge In such
systems will rosultin the highaest constituent concontrations elthar at the proximal or distal ends
,0f the drainline. The soil-tuff intorface, a location of varlation in hydrogeologic properties and
a possible sito of Intortlow, Is likely 1o be a zone of contaminant concentration, Non-volatlle
constituents {e.g, SVOCs, HE, inorganlics) are hypothesized to docrease In concentration
vortically into tuff and downgradient from the outfall, Volatile organics are likoly ta be at highor
concentrations In subsuriaco samples bocause they are likoly to volatllize In near-surtace
samples que to temporature Huctuations. This conceptual model guided selaction of sampling
and scroening localitios, Fiald screening was further used te blas sample locations, based on

this concoptual model,

Subsurfaco samples waro coliected at the proximal and distal ends of the septic pipe, Sedimant
samples wore colloctod al tho outtall of tho pipe as well as at 2.5 ft and 5 ft downgradient from
the outtall. Boroholes ware samplad with a split spoon, The borehole at the proximal end was
drillod to a dopth of 8 ft, with tho soll-tutf intarface at 5 1t, The distal borehole was drillod to a
depth of 3,5 1t, with tho soil-tulf interface at 2 ft. Two samples weare collectod from cach hole,
ona at the soli-tul! intertace and one at the ostimated depth of the drain line.
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Thao proximal borehole location was dotormined by oxamining the oxit pipe location in the septic
tank itself, The driif g was then placed over the ostimatod location, slightly downgradiont from
the saptic tank. During drilling thare was a grinding nolse that is characteristic of drilling
through clay pipe. Tha dellt met retusal tamporarily and then advanced as it passing through
a pipo. Howavor, no clay pipe cuttings wero retrleved when collecting samples. The told team
bellovas that the drain pipo was ancountorad during drilling and samplos ware collected at tho
dopth of the pipe.

Tha drain line pipe was not located whila drilling the distal borehole. Physical avidonce at the
sito, including cobblos and clay pipe fragmants, indicata that the fleld invastigation had located
the original pipe alignmaont and that the drain line prbbnbly had bean romovad in this area. The
oxpectad location of tho distal boroholo was determined by line of sight from the outtall to the
saoptic tank. Fivo borings (pothelas) were drilled to a depth of 1 it into tuft in a lino perpondicular
10 the expocted location to search {or backtill or othar evidonce of the drain line. The Initial
pothole was located by ling of sight with the outfall and tank. This location had PID readings
slightly above background, which wora tho highost readings at this site, Basod on these rosults,
tho distal berehele analytical sample was cellectad from this location.

Each core was flold screenad for HE, radioactivity, and tor VOCs at 1 {tintervals. All screaning
rasults oxcopt for the P1D reading mentloned above, ware nogative, These screening intervals
ware used bocause 0.5-ftintervals in borgholes did not provide sulticient material for sampling.
Surfaco samplos wore colloctad using the spade and scoop mothed, and wore collected to a
dapth of 0.5 1%

Supplomental sampling was conducted in Septeamber 1996 alter the RF| Phase | investigation
was completo, Becausa the Phase | data did not bound the downgradiont extent of the
contamination trom the outfall, one mere downgradient sample {0316-56-0170) was collected
and analyzod for motals and SVOCs, Three locations downgradient from sampie 0316-85-0296
wera {leld scrooneod for barlum using XRF. The location with the highest tleld scraening result
was selectod for laboratory analysis (0316-96-0170),

Table 5.3.4-1 contains information about all samples collectad at this site, Figure 5.3.4-1
shows the samplo locations,
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TABLE 5.3.441
SUMMARY OF REQUEST NUMBERS FOR LABORATORY SAMPLES
TAKEN AT PRS 16-006(¢)
SAMPLE (D LOCATION 1D DEPTH SAMPLE SVOCs VOCs RAD INORGs
(1) MATRIX
0316-95-0289 |  16-1615 2,5=4 Soil 1192° 1192 | 1194 | 1193
0316-05-0280 161615 5=6 Qnd 1192 1192 1194 1193
0316-95.0291 16+1616 01 Soft 1251 1251 1253 1252
0316-95-0282 16-1616 1=3.5 Qbt4 1251 1251 1253 1252
0316850293 16-1614 0=0.5 Soil 328 328 330 | 329
0316-95-0294 16-1614 0.5-0.6 Soil 328 328 330 329
0316-95-0295 | 16-1812 0=0.5 Soll 328 328 330 329
0318-85-0208 161812 0«0.5 |  Soll 328 az2e 330 320
0316-96-0170 16-2640 =05 Soll 2634 N/A N/A 2636

o, ER analytical roquast number

5.3.5  Evoluation of Inorganic Chemilecals

Barlum was present in one location at a ¢concentration greater than SAL (Table 5.3,5-1). All
other inorganics woro at lovols less than SALs, Samples 0316-95-0294 and -0295 showad
slightly elavated lovals of marcury, The PE sample associated with this sample bateh also had
anclovated value for mercury, This suggosts that the mercury rosults are higher than tho actual
concentrations duo to an artifact in tho analysis of tho samples. In any avent, theso data aro

woll below the mercury SAL.

Tho turthost downgradient sample, 0316-96-0170, did not contain barium at a level above the
UTL. This was an axtra sample beyond those prescribed in the RFI work plan. It was designed
to bound the barium contamination in tho downgragient direction, Manganese, chromium, and
aluminum ware P-gualifiod due to poor duplicate results. These data should bo considerad
ostimated. With tho oxception of chromium, these gonstituenis arg not known 10 be potential
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TABLE 5,3.5-1

INORGANICS WITH CONCENTRATIONS GREATER THAN BACKGROUND UTL
FOR PRS 16-006(c)

SAMPLE ID | DEPTH | SOIJROCK | BARIUM| CHROMIUM | COPPER| LEAD |MERGCURY | NICKEL |VANADIUM| 2INC
(1) UNIT | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (ma/kg) | [mgikg) | (mglkg)
LANLUTL | pya® N/A 315 19.3 155 | 233 0.1 16,2 41.9 | 508
{all soli}
LANLUTL NIA N/A 56.6 10.9 6.4 11 Nel 8.7 9.5 75.4
{Qbt4)
SAL NIA N/A 5 300 210 2800 | 400 23 1500 540 | 23000
AL - 4
0316-05-0290 | 56 | _Qota 138 | soapS | 3 || 112 |loos ) [ao2wed| 174 | 206
: F——
0316-95-0292 | 135 | Qb 18.1 3.1 21,9 ] 1.6 | 005(U) | 16 a7 36.6
0316+95.0203 | 0-0.5 Soll 068 5.2 104 | 228 | GOO(U) | 2BW) | 62(M) || 655
0316-95-0294 | 0.5-0.7 | Soll 2610 || 13.6 182 {177 || 047 || 47W) 9.1 47.8
0316-95-0295 | 0-0.5 Soll 4590 7.9 126) | 23 015 1 1.9() 8.9 55
0316-95-0296 | 0-0.5 Soll B 540 10.2 251 | 233 | 011U | 53 14.2 107

a. N/A = Not Applicable

b, NC = Not Caleulatod

¢. P = Prolessional judgmont should be applicd, deponding on proposed use of the data
d, U = Undotocted. The listod value is tho deotection limit

0. J+ = Cstimated valuo likely to be high

5.3.6 Evaluation of Radionuciides

Radionuclides were analyzed at PRS 16-006{c¢). All radionuctidos, except polassium-40, were
at levels below SALs. The value tor potassium-40 was at a level greater than SAL, HMowever,
this element is a naturally occurring isctope, There is no evidence that it has boen used at
LANL, Potassium-40 is only included In tha gamma spactrascopy analysis to serve as a QC
measure of tho analysis and will not be considerad furthor in tho screening analysis.

5.3.7  Evaluation of Organic €hemicals

Benzo(ajpyrone is the only organic compound prosent above SALS at PRS 16-006(¢) (Tablo
5.3.7-1). Other organic constituents wore present at lovels abeve detectlon limits, including a
largo number of PAMs and phthalatas. Phihatates aro commonly usad plasticizars,

Table 5.3.7-2 tists the VOCs dotacgted at this PRS, Vary tow VOCs ware detected and all waro
prasent ot low levels, some gualitied as estimatod,
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TABLE 5.3.7-1

PRS 16-006(c) SOIL CONCENTRATIONS FOR DETECTED SVOC ANALYTES

®anoe

SAVAMED CEFTH FT) ACEXAFH- ANTER- EENIO(A) EEN2O(A) * BENIOGE} EENIO- EEN20iC BENZON) BiS{2-
THEME ACENE ANTHRACEME FYRENE FLUORAN- (GHT- ACID FLUGRAN- ETHYLKEXYL)
{=3%3) {=3%3) [r3¥3) {=3%3) THENE FERTLENE {=313) TEENE (=313) FHTHALATE
{=3%3) (=333 {=g%3)
Skt HA 220 18 000 061 a5t 061 ne? 100 000 6.1 32
ECL Ha oM 033 033 033 033 033 33 033 0133
0316 550283 254 03505 053 o117 (N} 0 013{NH 003 LY as(w 00BN was
031555 25% TN HA NA KA A (Y kA KA 16
870
0316550270 56 0C<8 (N o2 921(n 019 022 (N 003N s 00%3 (N C11(H
0315 950292 005 oHn LETY 043U} oHan LETY ) 044 (V) o2t 044 () 028(n
636950234 G507 24003 2400 2400 2400 2400 2400 062(n 24{0 13¢)
0316550255 005 o2 aL2n 0x2{N a2 as2¢n 04200 035(h 042Q0 0165
G115 950236 00s oI 0¥ () 12 avIQ)) o7 oM 087 () 0N 0.42{(N
CHEAVSENE C.EENICFUAAY | tADICHLORGEENIENE | OINEVTIURATRALATE | FLUGRANTFENE FLUGRENE DNCENM1,23C0) | NAFPHTHALENE | FHENANTHFENE FYRENE
{=3%3) {=3%3) {=3%3) (=33 {=5%3) {=3%3) FYRIME (=3%3) {=3%3) {=933)
{=313)
3] 250 s 6550 2em 2300 06s OO0 "0 13000
01 G33 0233 033 033 on 033 033 033 033
0244n 035 (W) 035¢n 035 013 03500 oCEI N 0033 {H 026 (N Q5N
A tA 1A rA (1Y " A HA LA HA
073 (N oGIa(n 035{H 035 043 0UES (N 01N C o4 (D o4 o4
Q40 04 oD 0cse () acds(n o045 {0 04400 044 oLy LYTR: )
24 2400 2400} 2400 2400 2400 240 24(0) 2400 24U}
Q8200 02 04209 0 42(U) 0s2{ g2 (W 042( a2 04200 0A2 (U
evIQn 093 () 09I} 0viQy) 09I 0%3 () 0¥} 0w ¢ %3 () 093 ()
VA = Hot Applicable i
HC = Hid Cakufalad

U = Undstected—the Lsted value is the detection Emit
J = Estmated quantiy—result is above the detection imit but below the estimated quantiation Fmit
HA = Hot Analyzed

Hoddy 1y
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TABLE 53.7-2
PRS 16-006(c) SOIL CONCENTRATIONS FOR DETECTED VOC ANALYTES

o GGy 0 AT E) I

SAMPLE ID DEPTH (1) ACETONE | METHYLENE | P.ISOPROPYL.
(mgrkg) CHLORIDE { TOLUENE (mgfkg) %
{mg/xg) 5
SAL NIA® 2100 7.8 NCP
EQL N/A 0,02 0.005 0.005
0316-95-0289 2.5.4 0.021 (V% | 0.004 (4% 0,005 (V)
0316-95-0200 5-6 0.021 (U) £.003 (V) 0,005 (U) -
0316-05-0291 0-1 0,012 (J} 0.005 (U) £ 0,014
0316.95-0292 1.3.5 0.02 (L) 0.008 {U) 0.024
. N/A = Not Appiicablo
NC = Not Calculatod

U = Undotoctod—the listed value is tho dotection (imit
J = Estimatod quantity==result is above the detogtion limit but bolow tho estimated
gquantitation limit

apos

53.8 Risk-Based Screening Assessment

Eight Inorganic and sixteen organic chemicals were carried forward from the background
comparison and organic constituent evaluation, As described in Chapter 3 of this RFI Report,
analytes are divided into two classes, nencarcinogons and carcinogens, for screaning
assossment (deponding on which toxicologieal offoct forms the basls of their SAL). This
soparation is raguired in order to evaluate possible additive efiocts within each class of
¢chemical.

Barium excooded its SAL valuo in surface sample 01 36-95-0236. Bonzo{a)pyrano excoeded its
SAL value in subsuriace samples 0316-95-0289 and 0316-85-0290, The sampla results that
oxcooded the SAL values aro highlighted by black backgrounds in tho praovious tablas, Theso
two compounds aro ratained for turther evaluation as COPCs.

AnMCE calculation was portormed using the sum of the maximum concentrations of constituents
detoctod at lovals greater than background UTLs bul below SALs. The MCE caleulations are
prosentad in Table 5.3.8-1, The MCE rasults for noncarcinogons and carcinegens are 0,37 and
1.2, respectivaly. The MCE value lor noncarcinogens |s less than unity; therefere, a potontial
human health risk basod on additive offacts is not identitied for this class of chemical, The
carcinogenic COPCs that havo a normalized valug of moro than 0.1 at this PRS are chromium,
bonzo(a)anthracens, bonzo(b)tluoranthone, and indene(1,2,3-cd)pyrone, These compounds
arg, thereloro, also ratained as COPCs for further ovaluation,
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TABLE 5.3.8-1
MCE CALCULATION FOR PRS 16-006(c)

MAX GONC, SAL NORMALIZED
ANALYTE {mgikg) {mg/xqp) VALUE
Noncarcinogenic Effocts
Coppor 334 2800 a2
Load 11.2 400 0.03
Marcury 0.17 23 0.01
Nigkel 89.2 1500 0.06
Vanadium 17.4 540 0.03
Zing 206 23000 0.01
Aconaphthong 0.058 2200 «0,01
Anthracono 0.12 18 000 <001
Fluoranthono 0.49 2600 «<0.01
Fluoreno 0.065 2300 <0.N
Naphthaleno 0.064 1000 «0.01
Bonzoic Acid 0.67 100000 <0.01
Dibenzeturan 0.038 250 <001
Diensbutylphthalato 0.054 6500 «0.01
Naphthalang 0.064 1000 <0.01
Pyrano 0.41 19000 <0.01
Acotono 0.012 2 10000 =001
TOTAL Q.37
Carcinogenic Effects
Chromium 50.1 210 0.24
Bonzo(a)anthracono 0.21 0.61 0.34
Bonzo(bjliuoranthone g.22 0.61 0.36
Bonzotkjfluoranthone 0.083 6.1 0.02
Chrysone 0.28 61 <0.01
1,4-Dichiorobenzene 0.05 3.6 0.01
Indono{1,2,3-cujpyrano 0.1 0.61 0.16
Bis(2-othylhexyliphthalato 0.42 32 0.01
Mothylono Chiorido 0.004 7.8 <0.01
TOTAL 1.2
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5.3.9 Muman Hoalth Risk Assessment 2
-

Six COPCs were idontified in the screening assessment from Subsoction 5.3.8. Thay are 3
-,

benzo(a)pyreno, benzo(a)anthracene, bonzo(h)liusranthene, Indenc{1,2,3-cd}pyrene, 4
ehnromium, and barium, A quantitativo human health risk assossmont was not perfermad forthis -}:
PRS. However, a qualitative evaluation of these COPCs Is prasanted. o)

Onge PAHM, benzo(a)pyrene, was detocted at twice its SAL in two subsurface samples at the
proximal ond of the septic pipe, The other PAHs ware also dotectad In the subsuriace and
range from 16% 10 36% of thoir raspactive SALs. Additionally, the chromium rosult for sample
0316-95-0290 is 24% ol its SAL. T;;s'value was qualified due to poor duplicate recovary.
Barlum oxcoeded SAL by 23% in one surfaco sample near the pipo outfall as shown In Flgure
5.3.4.1,

The basis of the SALs {s rasldential exposure to soil contaminants via dormal ¢ontact,
inhalatlon and Ingestion overa 0.5 acre contaminant source area. These values are computod
using dose responso astimates for childron because thoy aro the most suscoptiblo subsot of
the human population, ’

The samples that hava contaminant concontrations of concorn wero ¢ollocted at 2.5-4 {t and
5-6 tt below the ground surface, Thera is no currant viable pathway that could result In exposure
of humans {o soils at these dapths.,

This PRS is located in a heavily industrinlized area. This landuse will continue into the
foresoeableo future, A more reasonablo population to assess for potantial exposuro from this
PAS is Incustrial workeors, All of the COPCs at this PRS arq below the EPA Raeglon IX Industrial
scenario Proliminary Remadiation Goal (PRG) values. This in¢ludes the surface solil value for
barlum noar the pipe outfall,

This PRS Is recommended for human<health NFA, The basis {or tho rocommendation is current
landuse extonding into the forosoeablo future, the lack of an exposuro pathway for Sof the 6
COPCs, the acceptability of potential barum oxposure under tha industrial scenario, and the
limitod spatial extent of surlace contamination within the PRS relative 10 the exposure modol
assumption of 0,5 acros.

5.3.10 Proliminary Ecological Assessment

In cooporation with NMED and EPA Region 6, tho Laboratory ER Project is developing an
approach for ecologleal risk assessmont. Furthar acological risk assossmant at this sito will be
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detarrod untll this site can be assessad as part of tho ocological oxposure unit methodology
currantly being doveloped. Whaen comploted, the ecological risk assessmant will be provided

as an Attachment,

53.11  CQonclusions and Recommendation

RFlsampling was cenducted atlocations biased to reprasont tho aroa of greatest contamination,
Barlumwas the only inorganic constituent found at PRS 16-006(¢) abova SAL, Benzo(a)pyrena
was the only organic constituent found at PRS 16-006(¢) above SAL, The COPCs identifled in
tho human health screening assessment worg allminated in a qualitativo risk assessmant;-
Therefore, PRS 16-006(¢) Is recommonded for human-health NFA,

Contaminant fovels are low and the data gonorally appear o support the slte conceptual modael,
Soll-tutt intarface samplos typically show slightly olavated levels rolative to shallowar samplos.
Barium ¢oncantrations In sedimonts at tho outlall are at lowest abundances in tho farthest

downgradient samplo,

The extont of contamination in tho downgradient dirgction has baon bounded. The turthest
downgradiont sample contains no constituants at levels groater than SAL, Resldual PAH at
dapth are at very low levels - less than Industrial PRGs. Consarvativo, biased sampling
locations raevealod no hazardous constituents, Based on sampling results, thore is little risk to
human haalth or to the environmant at this site. Bacause of the low levals o! hazardous
constituents, this PRS is recommanded tor human-healith NFA based on NFA Criterion 5

54 PRS 16-006(d)

PRS 16-006(d) is a saptic tank, with assoclatod drain lings, distribution box, and tile leach fleld,
that servas TA-16-380, a high oxplosivas inspection bullding. Sampling results Identifled ne
contaminants above SALs at the sito and this PRS is recommanded for human-health NFA,

541  History

PRS 16-006(d) Is discussed in detait in Subsection 5.4 of tho RF{ work plan {LANL 1993, 1084).
TA-16-380 was usad to inspact raw ME powdar prior to its formulation into ME components, It
is currantly usod only for storage. The septic tank was constructed In 1952 to serve five floor
drains, two lavatories, and one daep sink on the first floor of TA-16-380 (LANL 1990, 0145;
WX Qutfall Drawing 13Y-192091). Small amounts of HE and othor contaminants could have
enterod the soptic system from any ot these draing, This septic system is still in active usa,
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Potontial contaminants at this site were identitied as: ME, HE Impurities and degradation
products, motals (particularly barium from barium nitrate), uranium, and laboratory chomicals

such as solvants,

542  Description

PRS 16-006(d) Is a 540-gal,, roinforced-concrote septic tank with associated drain lines,
distribution box, and tlle leach fleld located south of TA-16-380 (Figure 5.0-1). It is located In
a rolatively flat, vegotatod area that gradually slopes south and ecast toward Water Canyon.
Acgording to the englneering drawings, tha septic leach tield consists of two branchos that run
east-wast and slightly south of tho distribution box. The boundaries for this PRS shown In
Figure 5.4.4.1 do not coinclde with the plan view of the septic tank and leach flold lines as
dotarmined based on fiold surveys, In pariicular, a geophysics survey showed no avidence for
the west branch of this leach field,

5.4.3 Previous Investigations

No previous investigations have been performed at this site,

54.4  Fleld Investigation

The objoctive of Phase | sampling at this slto was to determine via blased sampling if a release
had occurrad from the septic system and loach fiold and if that raloaso caused contamination
above action levels. Tha sampling dosign was biasod to delect contaminants by collecting
samples at locations most likely 1o bo contaminated, according to the site ¢onceptual modal,
Tho sampling and analysis plan was also designed to: 1) delincate any contamination above
actlonlovelsin the vertical direction to support cleanup activities; and 2) provide sufficiont data
to support a prefiminary risk assessment, If contamination did occur, Phase | investigation
would alse idontity all COPCs.

The site concoptual model for relgases at this soptic system s that the primary releaso
mechanismto the PRS is by discharge of constituents through the septic tank to the assoclated
leach fieid. Locations just below leach-tiold tilas and locatlons benoath tha leach teld at the
soll-tuff interface wero hypothesized to ropresentlocales of maximum potential contamination.
Itis assumed that discharge in such systams will resultin the highest ronstituant concentrations
aither at the proximal or distal ends of the leach tleld. Thao soil-tutt interface, a location of
variation in hydrogoologlc proparties and a possible site of intertlow, is likely to be a zone of
contaminant concantration. Both hoavy-organic contaminants such as high oxplosives and
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SVOCs, and inorganic contaminants, are hypothesized to decrease in concantration vertically
into tuff. This conceptual model guided selection of sampling and scraening localities. Fleld
scroaning was further used to bias sampleo locations, based on this conceptual model,

Samples wera ¢ollactad at the distribution bex and at the distal end of the east branch of the
leach fleld (2 boreholes). A gecphysics survey located the east branch of tha leach fleld, but
showad n¢ avidanco for the wast branch of the leach tiald. Three boreholas were sampled with
asplit spoon and two samples wero collected from each hole. The two samples ware collected
at the soli-tulf interface and at the depth where the drain tiles would be. The baraehole at the
distribution box was 6.5 1t deep and penetrated 2.5 ft into tull, The borehole at the north end
of tho leach fleld was 8.5 {t deep and 4.5 ft into tuff, The borehole at the south and of the leach
fleld was 9 t deep and 4.5 1t Into tuff. Englnacring fill was encountered during sampling. The
vitraous-clay pipe of the leach fleld was located at a dapth of 2 1,

Each samplo was field scragned for ME, radioactivity, VOCs, and matals. The samplos with
positiva PID field- screening rosults are tabulated below in Tabla 5.4.4-1, All of the HE
scregning results were negative. The matals and ragloactivity screoning rosults were not

ditferant from background ranges,
TABLE s.aoa‘1

POSITIVE FIELD SCREENING RESULTS USING A PID
FOR ORGANIC VAPOR ANALYSIS

September 29, 1997 56

SEWPLETD TOCATION T BEPTR ) RESULT (o)
0316-95-1674 16-1617 1-2 2
0316-95-1689 161618 12 30
0316-95-1690 T6-1618 23 160
0316-05-1694 16-1618 .57 14
0316-95-1695 16+1618 76.5 14

The borehole at location 16-1617 is not located at the distribution box itself, but is 11 ft
downgradlent from the estimated location of the distribution box. Twe attempts to drill ¢closar
to tho distribution box rosulted In signiticant volumes of enginearing fili gravel In the sample,
as wollas dlfficulty drilling to depth due to subsurface structuras associatod with the distribution
box. The drilling locatlon raprasants a llkoly biased location to find high lovels of contamination,
If contamination is presont,
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Although the RFI work plan called for coliecting a sample at the dopth of the drain lina itsolf,
this sample was not collectad at the borehole naar the southern distal ond. The sample at the

depth of tho drain ling could not be racovared, so a sample {rom the interval directly bolow the
draln line was sont for laboratory analysis.

The RFI Work Plan called for screening cores at 6-in, Intervals, During sampling, cores wora
screoned on 12-in. intervals in order to provide enough material for a full suite analysis.,

Table 5.4.4-2 contains Inlormation about all samples collectod al this site, Figure 5.4.4+1
shows the samplo locations,

TABLE 5.4.4-2
SUMMARY OF REQUEST NUMBERS FOR LABORATQRY SAMPLES
TAKEN AT PRS 16-006(d)
SAMPLE IO | LOCATION ID | DEPTH SAMPLE + SVOCs | VOCs | RAD | INORGs | HE
(1 MATRIX
0316-05-0297 16-1617 24 Soll 1q00t | 1102 | 1108 1108 | 1102
0316-95-0298 16-1617 4:6.5 Qbté 1102 1102 | 1108 1106 | 1102
0316-85-0259 161618 23 Soil 1102 [ 1102 | 1108 1106 | 1102
0316-95.0300 16-1618 4.5-8.5 bt 1102 1102 | 1104 1106 | 1102
0316-95-0301 1616819 34 S0 1102 1102 1104 1108 1102 |
0318:95.0302 16+1619 4.5-7 Qbtd 1102 1102 | 1108 1106 | 1102

& EH analytical roquest numbor.
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Fig. 5.4.4-1. Screening and laboratory sample locations at PRS 16-006(d).
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5.4.5  Evaluation of Inorganiec Chemicals

Table 5.4.5-1 presents the rosults for inorganic compounds presont above UTLs. Three
samplos containad chromium at a level greator than UTLs, No other inerganics ware present
at levals groater than UTLs at PRS 16-006(d).

TABLE 5.4.5-1
INORGANICS WITH CONCENTRATIONS GREATER THAN BACKGROUND
UTL FOR PRS 16-006{d)
CHRONMION |
SALPLE ID DEPTH (1) | SOIL/ROCK UNIT (mgrka)
LANL UTL (Gbte) /AR . NIA . . 10,9
SAL NIA NiA 210
0316-95-0298 4-6.5 Qb4 21.1
0316-95-0300 4,585 Qbta 23.8
0316.85.0302 4.5.7 Qbtd 17

f N/A = Not applicable,
54.6  Evaluntion of Radionuclides

Radieactivity due to isctopos associated with operations at the facilitles were not datected in
the samplos, Potassium-40 is a naturally occurring isotope and was dotected in these samples.
Radioactive potassium Is vary common In sofl sampias all ovar tho world and is often used by
analytical laboratorles to confirm that their oquipment is tunctioning preparly. There is ne
procass knowledge at LANL to suggest that potassium=-40 was evor used at LANL, much less
al TA-16-380, which was used for HE powdor inspoction. Potassium-40 will not be considered
furthar in the sereoning analysls,

5.4.7  Evaluation of Organlec Chemieals

One sample contained bis(2-othylhoxyl)phthalate and acetone at levols above dotaction limits
but well below SALS, Two samples contalned trichiorofiuoromethano at levels above detection
limits but well below SALs. Twe samplos contalned bis(2-0thylhaxy!) phthalate at levels above
dotection limits but well bolow SALs., Acetone, bis(2-ethylhoxyl)phthalate, and
trichlorafiuaromethane were all found in the blanks, so tho rosult are probably duo 1o blank
contamination, No other organic constituants, Including HE, ware present above detaction
lovels ot PRSs 16-006(d), The samplo rasults are presented in Tablo 5.4.7-1.
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TABLE 5.4,7-1
PRS 16-006(d) SOIL CONCENTRATIONS FOR DETECTED ORGANIC ANALYTES
TEPTR ACETORE BIS-ETRYIRERYL: T TRICALONOFLUDRS-
SAMPLE I i) (mglkg) PHYHALATE (mg/kg) | METHANE (mafkg)
SAL NAD 2100 32 380
EQL N/A 0.02 0.33 0.005
0316-95-0298 26,5 0,011 (U 0.35 53
0316-95-0300 4,5-6.5 0.023 0.41 53 (U)
0316-95-0302 4,57 0.011 (V) 0.35 6.4

o, N/A = Not Applicabio
b, U = Untotoctod-=tho listed vaiuo I8 the dotoction limit

54.8  Risk-Based Screening Asseasment

No chamicals waro prosont at lovols above SALs, Visual inspection of the data indicated that
an MCE would not rosult in a valuo near unity. No COPCs wore idontitied during the screening

assessment,

54.9 Human Health Risk Assessment

No human health tisk assassmant was performad tor PRS 16-006(d) because no COPCs ware
identifiad during Phasa ! sampling.

5.4.10 Preliminary Ecological Assessment

In cooperation with NMED and EPA Ragion 6, the Laboratory ER Project is developing an
approach for ecologleal risk assassmant, Further ecological risk assessment at this site will bo
deforred until thig site can be assossod as part of the ecologleal exposure unit methodology
currontly belng devalopoed. Whan complated, the ecological risk assessment will be provided

as an Attachment,

54.11 Concluslons and Recommendation

RF) sampling was conductad at locatiens blased to reprosent the area of greatest potential
contamination. Tho orlginal sampling plan was carried out as accurately as the physical
restrictions of tha site would allow, No contamination was found above SALs during Phase |
sampling. No COPCs wara identifled at PRS 16-006(d). Samplas at groatest dopth and turthest
downgradiont aro woll-below SALS, 30 ¢onstituonts are bounded ralative to SALs, Based on
sampling results, thare is no significant risk to human hoalth or to the environmant at this site.
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Bacause of the low lovels of hazardous constituents, this PRS is racommanded {or human-
health NFA basad on NFA Criterion 5,

5.5 PRS 16-010(a)

Potentlal Rolease Site16-010(a), TA«16-386, Is an Inactivo flash pad now used for storage.
This structure was a storage site for a large pllo of barium nitrate during the 1950s through
1970s. The barium nitrate pilo itsalf has boen designated as PRS 16-016(¢). Potentlal Roloaso
Sltes 16-010(a) and 16-016(c) overlap. Two sample locations associatod with PRS 16-010(a)
contained barlum at levels above SAL, Thuse two sample locations are located in or near PRS
16-016{c) and will be attributod to PRS 16-016(¢) because itls the principal suspected source
of barlum contamination. Since the PRSs overlap, it is recommendod that the ¢ontaminated
portion of 16-010(a) bo administratively assoclated with 16-016(c). All ¢! the ¢contamination at
this location wili than bo addrassed in the planning for 16-016(¢), which will be cloaned up in
a Voluntary Corroctive Measure (VCM) or Veluntary Corractive Action (VCA). PRS 16-010(a)
is recommendad for human-health NFA,

5.51 Histery

PRS 16-010{(a) Is discussed in detall in Subsaction 5.8 of the RFl work plan (LANL 1993, 1084),
Potentlal contaminants at this sito ware thought to originate trom the former barium nitrate plio
{PRS 16-016(c)) and from the burning of HE contaminatod matorial, a sourca of HE, HE burn
progucts, and barium. This burn pad was built in 1951, It is not known how long this pad was
useg for burning.

55.2 Description

PRS 16-010({a) Is located at the burning ground at TA-16 (Figure 5.0-1), It is a tencod, lavel
region of bare soil covering approximately 215 1t x 180 {t. It is sparscly vegelated, Tho level
areadrops off steeply to the north, Drainage is to the north toward Cafion de Valle through PRS
16-016(¢c).

5.5.3 Previous Investigations

No provious invastigations have baen parformed at this site,
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554  Fleld Investigation

The objactive of Phase | sampling was to determine, using biased sampling, the nature and
oxtant of contamination at and around the flash pad. The sampling design was biased to detect
contaminants by collecting samplos at [ocations most likely to be contaminated, according to
the site conceptual model, Existing data trom tho TA-16 Burning Ground and knowledge that
a barium nitrate plio had hean located at this site for roughly 20 years suggested that
contamination at lovels groater than SAL forbarium was likely. The sampling and analysis plan
was also designad to: 1) delinoate any contamination above action Ievels In both vertical and
downgradient dirgetions 10 support cleanup activitles; and 2) provide sutficient data to support
a proliminary risk assessment. It contamination did oceur, Phase | invaestigation would also
Idantity all COPCs,

The site concoptual model for releases at this {lash pad is that the primary release mechanism
to tho PRS was by burning of waste materials and by storage activities In the flash pad,
Becauseo the PRS ovorlaps with PRS 16-016(¢), the barlum nitrate plle, barlum leaghing tfrom
that plia to this PRS was anticlpatod. Both heavy-organic contaminants such as high explosives
and SVOCs, and (norgani¢ contaminants, are hypothesized to decraase in concaentration both
vertically Into tuff and dewngradient from the PRS. Downgradient localltios ware part of PRS
16-016(c) sampling. This conceptual mede! guided sampling and screaning locations. Field
screening — particularly for barium, which is the principal constituent likely to be present at this
site == was further usod 1o blas samplo locations, based on this conceptual model. The intent
was to submit samples with positive sereoning rosults for laboratory analysis.

The EPA approvad sampling plan called for a {ield randomizod grid with 20 1t spacing that
coverad the PRS area, Fleld scraoning was used 10 locate three sites with the highest barium
concantrations, Radlation and ME s¢reoning, as woll as visual inspection for stains, wero used
to bias sample analysis. At each location seloctod for laboratory analysls, samples ware
coliocted from tha 0 to 0.5-t, 2+1t, and 5-1t depth intervals, There were no deviations trom this

sampling plan.

Table 5.5.4-1 contains Information about all laboratory samples collected at this site.
Figure 5.,5.4-1 shows the sample locations. The results of the field screoning ara shown In
Table 5.5.4-2,
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TABLE 5.5.4-1 4

SUMMARY OF REQUEST NUMBERS FOR LABORATQORY SAMPLES :%

TAKEN AT PRS 16-010(a) 2

SAMPLE D | LOCATION 1D | DEPTH | SAMPLE | SVOCs | HE | INORGe g

(1 MATAIX .

1ot

0316-95.0383 |  16-1343 0.0.5 Sol 11586 | 1154 | 1188 .
0316.95.0384 |  16-1343 2.3 Qbta 1154 | 1154 | 1155
0316-05-0385 |  16-1343 45 Qbts 1186 | 11564 | 1185
0316.05.0386 | 161344 0.0.5 Soll 1154 | 1184 | 1185
0316.05-0387 | 16-1344 2.3 Qbtd 1156 | 1154 | 1185
0316-05-0388 |  10-1344 | 4555 | Qb 1154 | 1154 | 1185
0316.95-0380 | 16-1345 0.0.5 Sall 1186 | 1184 | 1188
0316-95.0260 | 16.1345 2.3 Qbta 15a | 118 | 1185
0316.06.0351 16.1345 4.55 Qnbtd 1154 1164 1155
0316.95.0062 | 16-2167 0-0.5 Soil 1183 | 1183 | 1184
0316-05-0303 | 162167 2.3 bt 1154 | 1184 | 1158
0316950394 102167 5.0 Ohtd 1154 1184 1158
0316.95.2017 162167 005 Soil 1183 1183 1184

& ER anatytical roguest numbor,
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TABLE 5,5.4-2
SCREENING RESULTS FOR PRS 16-010(a)

SAMPLE D Locatien (D XRE: Ba LIBS! Ha HE Spot Test
03156.95-1496 Grid: 0,0 386 pom 207 npm Negalive
0316-85-1497 Grid: 0,20 292 ppm 178 npm Nogative
0316-95-1498 Grid: 0,40 690 ppm 383 pom Nagative
03416-95+1483 Grg: 0.60 3318 ppm 2 835 ppm Neqative
0316-85-1500 Gng: 0,80 1 182 ppm 868 ppm Nagatlve
£0316-95-1501 Grigh 0,100 268 ppm 186 ppm Neaative
0316-85-1502 Grid: 20,0 204 ppm 159 ppm Nogative
0116-95-1503 Gnd: 20, 20 J70 ppm 214 ppm Negativa
0316-95-1504 161343 4 624 ppm 2 BB4 ppm Neqative
0316-95+1505 16-1344 4258 ppm - | 2038 ppm Nogatlive
0316-95-1506 Gnd: 20, 80 1473 ppm 1435 pom Noagatlve
03169541507 161345 3 645 ppm 20Q73ppm -1 Neaotive
0316+95+1508 Grid: 40, 0 470 ppm 127 ppm Nogativo
0316-85-1509 Grid: 40,20 434 ppm 65 ppm Nogatlve
0316-95-1510 Gnd: 40, 40 370 ppm 145 ppm Nagative
0316-95-1511 Gnd: 40, 60 1 612 pom 1322 ppm Negatvn
0316-95-1512 Gnd: 40, 80 2753 ppm 2 365 ppm Nagaliva
0316-95-1513 Gng: 40, 100 3455 ppm 293 ppm Nagalive
0316-95-1514 Gnd: 60, 0 433 pom 200 ppm Nogative
0316-85-1515 Gna: 60, 20 432 ppm 157 ppm Nagative
0316-98+1516 Gnd: 60, 40 584 ppm 212 ppm Nogativo
03169541517 Grig: B0, 60 457 npm 231 npm Nogative
0316.95-1518 Gnd: 60, 80 482 pom 326 ppm Nagativo
0316+85-1519 16.2167 237 ppm 1 336 ppm Posgitiva
0316-95-1520 Gnd: 80, O 388 ppm 95 pom Neaqntive
0316-85-1521 Girid: 80, 20 338 pom 84 ppm Nonative
03168581522 Grid: 80, 40 632 pom 262 ppm Nogative
0316-95.1523 Grid: B0, 60 522 ppm 244 opm Nagative
0316-95.1524 Gt 80, 80 543 pom 235 ppm Nagalivo
03106-95-1525 Gridd: 80, 100 487 ppm 184 pom Nogativo
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555  Evaluation of Inergonic Chemicals

inorganics wara prosant at lavels greater than UTLs at PRS 16-010(a) (Table 5.5.5-1). Twe
samplos contained barium ot lavels greator than SALs. Those two sample locations are vory
near PRS 16-016(¢c).It is recommended that these locations and thelr data be administratively
transtarrod to 16-016{(c). No ethar inorganics ware present at levels abovo SALs.

TABLE 5.5;5‘1
INORGANICS WITH CONCENTRATIONS GREATER THAN BACKGROUND UTLs
FOR PRS 16-0710Q(a)
SAMPLE D UEPTR | DQILROGN | BARIUM | CHROMIUM LEAL | YANADIUM pAL
{1 UNIT (mofkg) {mgikg) {mglka) | [malkg) | (malkg)
LANL UTL (all sou) | 40 NIA 315 19,3 23.3 419 50.8
LANL UTL (Qbta) N/A NIA 56.6 10,9 11 9.5 754
SAL NIA N/A 5 300 210 400 540 23 000
0316.95-0383 0-0.5 all soil 5 680 6.4 10.7 17.7 24.3
03106-95.0384 2.3 obts “3040 20.8 a.a 8.6 20.7
0316-95.0385 4.5 Qbtd 3370 36,9 4.2 10.1 30.2
0316-85-0386 0-0.5 all soll g 580 9.8 12.6 2hd 32.5
(316-95.0387 23 Qb l 1790 | 15.7 3.6 5.2 19.6
0316-05-0388 4.5.8.5 Qbtd 1370 || 156 3.1 4.5 20.5
0316+95-0389 0:0.5 all soil b 220 7.4 25 68.2
0316-95-0390 2.3 Qhtd 1010 32,6 1.9 44 17,6
0316-95.0391 4.5.8 QObta 966 12,8 2.4 4.7 18.3
0316950392 0-0.5 alt soil 1090 5.2 (4o 7.3 14.8
0316-95-0393 2.3 Qbtd a2.8 | 18.2 3.5 4.4
(316:05-0394 5.0 Qbtd 29.1 24.9 5.4 5.3 29.6
0316-96-2017 0-0.5 allsel |l 1150 J[ 39 (w) 8.3 102 [I" 126

4 N/A = Not applicable,
b Je u Estimatod value likoly 1o be high,

5.5.6 Evaluation of Radionuclides

Radionuclides were not analyzod for at this PRS bocauso process knowlodge and histerle
rocords glve ne indication thot radionuctidos wore aver associated with this faciiity.

557  Evaluation of Organi¢c Chemleals

Vary few organic ¢constituonts waro prosent above detection levals at PRS 16-010(a). Thay are
shown in Table 5.5.7-1, Samples 0316-95-0383 through <0390 missed holding timas for SVOC
analysis by approximataly 35 days. The SVOC data tor these samples were PM-qualitied as a
rosult of missing holding times. Theso data should bo considered as rejocted. The rojogtod data
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are Included In FIMAD to maintain a complete information rocord, They were not used to declde 2
the cutcome of this PRS. The roamaining SVOC data that did not fall holding times was used to =
determing the likolihood of SVOC contamination at this site, é
7

Phthalate contamination was presont in the mathod blank during the SVQC analysis. Sampilos :}
0316-95-2017 and 0316-95-0392 ware PM-qualitied for HE analysis due to the usc of a non- z

standard HE laboratory control standard, Only seven HE compounds wero included In the
laboratory control standard Instead of the requestad fiftoen HE compounds, The analytical
rasults of theso seven compounds were all In the acceptabie rango. The non-standard
laboratory control sample did not affect the use of these samples for decislon-making
purposos, The data are considorod accoptable without qualification,

Sample 0316-95-0392 tosted positive in the screening test for ME and was sent for on-site
laboratory screening., The on-site laboratery screening results indicated that this sample
contained loss than 5 ppm of HE: tho off-site laboratory analysis for HE showed all
non-detacts, Sample haterogenolty or nitrlte intarferences could explainthe diffarence betwaen
tho spot tast results, tho on-site laboratory rosults, and the off-sito laboratory results (see

Appendix C).
TABLE 505.?‘1
PRS 16-010() SOIL CONCENTRATIONS FOR DETECTED
ORGANIC ANALYTES
SAMPLE DEPTH ROX DI-N-BUTYL-
10 (1) (mgikg) PHTHALATE
{malkg)
SAL NIA® 4 6 500
EQL N/A 1 0.33
0316-95-0386 0-0.5 0,495 0.4 (U%)
0316-95-0389 0-0.5 0.256 0.064 (/%)
0316-95-2017 £-0.5 £.175 (V) 0.68

o, N/A = Not Applicablo

b. U= Undoloctotd==tha listod value is the detection limit,
¢ = Estimatod quantity==rosult s above the dotoction limit but below the
astimatod quantitation lmit,
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558  Risk-Bascd Screening Assessment

Five inorganic and tweo organic chemicals wore carried forward from the background comparison
and organic constituant evaluation, As described in Chapter 3 ¢t this RFI Roport, analytes are
divided into two classes, noncarcinogans and carcinogens, tor the screening assessment,
dapanding on which toxicslogleal aftect forms tho basis of their SAL. This separation Is
raquired to avaluate possible additive etffects within each class of chemical

Barlum oxceedad its SAL valuo In surtaco samplos 0316-95-0383 and 0316-95-0386. Theso
two sample locations are vory noar the boundary tor PRS 16-016(¢) (Figure 5.5.4-1), The
barlum nitrate pile, PRS 16-016(¢) is tha most likoly source of barlum g¢ontamination in this
area. Boecause these two PRSs share a comman history and similar contaminants, these two
locations with high lavels of barlum will be associated with PRS 16-016(¢) and will not be
retained for this assessment, All barlum at groater than cleanup levels will be cleaned up in a
PARS 16-016(c) voluntary corrective measure (VCM), The locations where barlum was detected
above UTL but below SAL wlll also be attributed 10 PRS 16-016(¢) and will not be retalnad tor
this assessmant.

Visual inspection of the noncarcinogenic {excluding barlum) data for constituents that exceed
background UTLs but are loss than SALs indicated that MCE scraoning would yleld a value tar
loss than the target limit of 1, Theratora, thesae constituents will not be rotained for this
assassmant. An MCE calculation was performed for carcinogens using the sum of the
maximum ¢oncentrations of constituants prosant at levels greater than background UTLs but
loss than SALs. Tho MCE calculation Is presented in Tabio 5.5.8+1. The MCE rosult for
carclnogans is 0.3, The MCE value tor carcinogens is less than unity; tharefore, a potential
human health risk based on additive effects is not identitied tor this class of chemical.
Chromium and RDX will not be retainegd as COPCs at this unit.

TABLE 5.5.8-1
MCE CALCULATION FOR PRS 16-010(a)

ANALYTE MAX CONC. SAL NORMALIZED
{mgikg) {mglkg) VALUE
Carcinogenle Effects
Chromium 36.9 210 0.176
ROX 0.495 4 0.124
TOTAL 2.3
68 TA=~18 RFl Report
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5.5.9 Human Health Risk Assessment

No human heaith risk assessment was parformed for PRS 16-010(a). Tha locations containing
constituants at levels above SALs have been attributed to PRS 16-016(¢), the most likely
source of barium in this area, and wlill be cleancd up as part of the VCM for 16-016(¢). The
remalining locations assoclated with PRS 16-010(a) do not contaln any constituents at levels
above SALs.

5.5.10 Preliminary Ecological Assessment

In cooperation with NMED and EPA Reglon 6, tho Laboratory ER Project Is doveloping an
approach for ecological risk assossmont, Furthar acological risk assessment at this sito will bo
deforred unti! this site can be assossaed as part of the ecological exposure unit mothodology
currantly halng deveoloped. Whan comploted, the ecological risk assossment wlll be provided
as an Attachmaent,.

5.5.11 Conclusions and Recommendation

RF! sampling was conducted at locations blasod 1o reprasent the arcea(s) of groatest
contamination, Although barium was found In two samples at levels above SAL, the two
samples are being attributed to PRS 16-01€(c), the most likely source of the barlum
contamination. Of the remalining samples, none contained inorganic compounds at lovels
above SALs, RDX was found above detection limits, but was well below SAL, Theretore, PRS
16-010{a) is recommandad for human-healith NFA,

Data gonerally support the sito-conceptual model. Barium levels aro above SALs, and barium
concentrations are highest in surface samplos collocted noar tho fermer location of tha barium

nitrate pile,

The extent of contamination associated with PRAS 16-010(a) has boon bounded, Barium levels
at dopth wero woll beiow SALs, PRS 16-016(c) recolved any runoff of contamination that might
otherwise bo associatod with downgradient contaminant migration from 16-010(a). Biased
analysis of sampling locations rovoaled no hazardous constituents above SALs other than
barium, now attributed to PRS 16-016(c). Basec an sampling results, thore is littlo risk to
human heaith or to the aonvironment at this site, Because of the low levels ¢! hazardous
constituents, this PRS (s recommeonded for human-health NFA based on NFA Criterion 5,
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5.6 PRS 16-021(a)

PRS 16-021(a) Is an cutfall assoclated with TA-16-450, a materials testing laboratary. This
outfall racolved eftluent from the basomantfloar drains in tha bullding, This PRS is recommeonded
tor human-hoalith NFA because no contamination was detected above SALs,

5.6.1 History

PRS 16-021(a) Is discussad In datall in Subsaection 5.5 of the RFlwork plan (LANL 1993, 1094),
PRS 16-021(a) is assoclated with floor drains in a materials testing laboratory, TA-16-450, TA«
16-450 was built In 1853 to houso olactroplating operations, although theso plans weora later
ravisod, It may havo beon used as a chomical engineoring laboratory and a paint shop, and
racently this bullding has functioned as a matarials testing laboratory. Discharges from this
facllity may have Included metals, cyanide, acids, paints, selvents, and oils. Potential
contaminants at this sito ware [dentitiod as; HE, ME Impuritles and degradation products,
matals, and laboratery chemicals,

562  Description

PRS 16-021(a) dischargos oast of TA-16-450 to an overgrown area that gently slopes
southeast toward Watar Canyon (Figure 5.0-1). Visual inspection of the area surrounding the
discharge point Indicates that, although the drain is still progent, it has not baon activaly used
tor soma timo. The area at the mouth of the outfall is ovorgrown and tho drain is not in use, No
stroam channel has been cut into tho solls, so it is reasonabla to expoct that small valumes of
waste have boen dischargod via this drain system.

5,63  Previous investigations

No previous Invastigations have been parformed at this site.
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5.6.4  Fleld Investigation

The objectivas of Phase | sampling at this site were 1o confirm the location of the outfall and
to dotermine via biased sampling it a roloaso had occurred trom the drain line causing
contamination abovo action levals. The sampling dosign was blasod to detect contaminants by
collacting samples atlocations most likaly to be contaminated, according to tha site concaptual
model. Contamination was not anticipated at this site. If contamination did oceur, Phase |
invastigation would Idantify any COPCs, Fragn;:ents of vitritfled clay plpe wore found during the
Investigation, indlcating that the outtall was properly located.

Tho site conceptual mode! tor releasas at this outfall Is that tho primary release mochanism to
the PRS Is by discharge of constituents from the outfall pipe to the downgradiont area, It Is
assumad that such discharge will rosult in tho highest constituont concontrations near tho
outfall, The lack of a well-defined drainage trom the outtall suggest that flow rates were small,
and that minimal transport of constituents from tho outfall area is likely to have oceurred. Non-
volatile constituonts (0.g. SVOCs, HE, Inorganigs) are hypothesizod to docreaso Inconcentration
vortically Into tuft and downgradient irom tho outfall, Volatile organies are likely te be at higher
congentrations in subsurface samples becausc thay are likely to volatilize In near-surface
samplos due to toemperature fluctuations, The soll-tuft intarfaco consists ¢f a transition in both
maierial and hydrogeociogic propertios that can act as a collection and transport zone for
contaminants. Fleld screcning was further used to bias sample locations, based on this

conceptual model,

The EPA-approved RFI sampling plan called for twe hand-augerod sample heles: ono (o bo
located at the mouth of the outfall and one 10 bo 5 it downgradient from the outfall, The location
at the outfall was augered to a depth of 5.5 {t and the downgradiont location was augered to
a depth of 5.1 1t. The soil-tuff Interface was located at tho bottom of each coro hole. A sample
was collected near the surfaco and at tho bottom of each core, The aroa between tho building
and outfall was not samplod becau'se the conceptual model suggests that maximum
contamination would bo likely at tha outfall locatlon,
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Fiva laboratory samples, including a collocated QA/QC sample, were collected from two
locations at this site, Samplos aro presented in Table 5.6.4-1 and their locations are shown in
Flgure 5.6.4-1, Sample 0316-95-2010 was coliocted at the same location as sample 0316-85-
0210. All samples ware colloctad with a hand auger. Samples were screaned {or VOCs only:
all positive scraening samplas are prosentad In Table 5.6.4-2,

TABLE 5.6.4-1
SUMMARY OF REQUEST NUMBERS FOR LABORATORY SAMPLES
TAKEN AT PRS 16-021(a)
SAMPLEID | LOCATIONID | DEPTH | SAMPLE | VOCs | SVOCs | INORGs
(1) | MATRIX
0316+95.0210 16-1626 0.8-1.% Soil 249° 249 252
03106+85-0211 16+1526 58,56 S0l 249 248 252
D3165+85-0212 161527 0.8+1.5 Soil 249 249 252
0316-95-0213 161527 4.6+5.1 Soi 249 249 252
0316+95-2010 1641526 0.B=1.5 Sell 249 249 252

*ER analytical roquost numbor,

September 29, 1997 7 TA-18 RFl Roport



14040y (44 SL-¥L

LOBL ‘62 Joquioydes

. L » oy 2 9 3 . 1
Sarce FAMAD MACVEN, T2E
Vosfed bty GAATyiy ty A Kn 11457

16 021(3)

.
m———
"‘-‘--.n..,_"
- - -
-
- -
kO ﬁs -

-
“~-
. - ;
- -y L
- -_—i

; CQ13~—Cepa rc'*u'y re, YOCs
2“1G~A1enc.copper e terzoic acd, WOCs
Ozit-Ccvp;w e, t'dv}c-r-e. ore - NP TG PN

A
L

- “a.________,/

= 0212—&;1:« tenzwc&ai .

2

I

-

- Cortour intarval 2t y
Samplng locaton—borehala§

Sarpls purtar-—arsase
rrtes nchads £ reTa WA 1 95>
Serpie rark e Legrreng wih 4 0
2370 Wiy IvTEOR SaRe
marlestepgragvint o
BHnirg satsas Satpiss 2
¥’ core ocatr g shcwes kora
satomest 10 deap ot hwray Eswd
e 2t e LANLAUTLR, orparaca
2t n e dencied

=1 e ——
f = gsTa """
R pecranent sinuctxs .
= Pavedroad |
e + Ferncs
-=--~=-~ PRS boundary ’

Fig. 5.6.4-1. Sample locations al PRS 16-021(a)

(OO S NS LT F F ST

W02 11y

| QM o I



RFI Report

TABLE 5.6,4-2
POSITIVE SCREENING VALUES
TSARPLE D LOCATION I DEPTA (4 PID READING (ppm)
0316-95-0210 16+1526 0.8:1.5 20
0316-95+0211 161526 55,5 50
0316.950212 161527 0.8+1.5 30
Q0316950213 16-1527 5e85.5 30
0316-95-2010 161526 0.8:1.5 20

Due to the olovated PID values, more volatile allquets (5) were collected at this site than had
baen plannad (1). An allquot for volatile analysis was colloctad from both sample locations, at
2 depths at oach location. One duplicato was taken, These aliquots were ¢collacted from the
0.8-10 1.5-ftinterval, ratharthan the 0- to 0.5-it interval, to Incroasoe the likelihood of detecting
VQCs, if present, This deviation {rom the original sampling plan is considered to be an
Improvement to the original plan.

5.6.,5  Evaluation of Inorgonic Chemicals

Samplas containing inorganics at levels abave UTLs are prosanted in Table 5,6.5+1, The only
inorganics found atlevals above UTLs wore arsenic, copper, mercury, and zing, All values wero
wall below SALs, Arsanic, forwhich the UTL Is used as a screening level, is prasent only slightly
above the UTL (8 vs, 7.82 ppm). Arsenic in the duplicate of this sample Is below the UTL
(5.6 vs, 7.82). The mercury measurement had poor laboratory control during analysis, but
thase data were validated without qualitication for use in evaluating this PRS,

TABLE 5.6.5-1
INORGANICS WITH CONCENTRATIONS GREATER THAN BACKGROUND UTL
FOR PRS 16-021(a)
DEFTH AHSENIG COFPEN | MERCURY ZING
SAMPLE ID {f1) {malke) {malkg) {malkg) (malkg)
LANL UTL (ol soil) N,Aa 7.82 165 o1 50.8
SAL NiA NCb 2800 23 23 000
0318-85-0210 0.76.1.5 5.6 37.2 0.14 318
0316950211 555 0.23 (US) 70.2 0.08 (V) 70
0316-85.0212 0.75-1.5 2.3 26.8 0.09 () 43.9
0316852010 0.75.1.5 8 34.6 0,10 (L) 302

& N/A = Not applicablo,
NC = Not ealculnled.
¢ | = Undotoctod. The listad valuo is the dotoction limit,
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5.6.6 Evaluation of Radlonuclides

Samples from this PRS wero not analyzod for radisactive compounds because process
knowledgo and facility history do not suggest any use of radionuglides at this PRS,

B ¢ UG ¢ FOE

5.6.7  Evaluation of Organic Chemicals

Organi¢ constituents found at levols above dotection limits arelistod in Table 5.6.7-1. Nota that
the laboratory valuaes are much lass than the semi-quantitative roadings fram tho PID during
flald screening. All organie constituents levels were well bolow SALs.

Initlally, 1,2,3-trichleropropane was dotected at a levol above its SAL. Howaver, focused
validation of the data showod that this compound was not detocted during analysis and the
roported presence of this compound has been attributed to a typographical arror made at the
laboratory, 1,2,3-trichloropropane will not be considared in the analysis of this site.

TABLE 5,6.7-1
PRS 16-021(a) SOIL. CONCENTRATIONS FOR
DETECTED ORGANIC ANALYTES
SAMPLE 1D DEPTH {f1) Benzoic acid pelsopropyltoiuone Trichiaroetnene

(mg/kg) (ma/kg) (malka)
SAL N/AQ 100000 Neb 3.2
EQL N/A 3.3 0.005 0.005
0316-95- 0.75:1.5 NAC 0.006 (. 0.015 (J)
0210RE?
0316-95-0211RE 5.5.5 NA 0.006 (U%) 0.003 (J)
0316-95-0212 0.75-1.5 || 0.2(5) ] 0.006(U) 0.04 (L)
0316-95.0213 4.6-5.1 3.6 ({U) 0.006 {U) 0.006 ()
0316-95-2010 0.75.1.5 NA NA
0316-95-2010RE | 07515 |  NA | T oo ]

N/A = Not applicable,

NC = Not calculntod.

NA = Not analyzed,

Estimated quantity. Rosult is abovo tho dotection limit but below the estimatod gquantitation limit,
U = Undotocted. Tho listogt valug Is tho detoction fimit,

@ oo 0o

5.6.8  Risk-Based Screening Assessmaent

No compounds wore prasent at lovels near SALs, Arsenic is prosont in o singlo sample at a
lovol only slightly higher than the UTL. Tho duplicate of this samplo is below the UTL. Arsonic
will not bo retained as a COPC, Visual inspection of the aata indicated that an MCE would result
in a value well-below unity, No COPCs ware identitied during the screening assessment,
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5.6.9 Human Health Risk Assessment

No risk assossment was porformed for this PRS,

5.6,10 Preliminary Ecological Assessment

In cooporation with NMED and EPA Roglon 8, tho Laboratory ER Project s devaloping an
approach for ecologlical risk assassment. Further ocological risk assossment at this sito will be
deterrad until this sito can be assaessed as part of tha ocological axposure unit methodology
currantly boing developed. When completod, the ecologlcal risk assessmont will be provided
as an attachmaent,

5.6.11 Conclusions and Recommendations

Low flow volumaes aro bellaved to have coma from this outfall bacause no dralnage channel was
cut Into tha area surrounging the outfall, RF! sampling was conducted at locations biased to
reprasont tho area(s) of groatest contamination. Sampling results from two surface and two

subsurface locations near this outfall showad liitla evidence of contamination at hazardous
lavels, Pipe fragmants and low lovals of anthropegenic organic compounds contirmed that

samplas wore collacted noar the site of the suttall,

Bocauso of the vory low lovels of compounds found during analysis, this PRS Is rocommended
for humanshegaith NFA under NFA Criterion 5,

57  PRS16-026(c)

PRS 16-026(c¢) Is the outfall from two Inactive sumps at TA«16-305, The sumps are PRS 16-
029(b) and wlil be invastigated In a latar fleld campalgn, Thare was ne contamination above
SALs in the outfall that was attributod to facility activity. Tharetore, this PRS Is recommeanded
for human-haalth NFA,

5.7.1  History

PRS 16-026(c) is discussed In dotall in Subsoction 5.2 of the RF| work plan (LANL 1993, 1094),

TA-16-305 is a rest houso that sarvas TA-16-304 and TA-16-306, both of which are used in the
production of plastic componants 1ot nucloar weapons, This facility was bulit in 1983, The rest
house Is used for storing raw materials usod in the plastics tabrication process, finished plastic
products, and for tilament winding of devolopmental componants (LANL 1988, 15-16-362).
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Potentlal contaminants at this site were identifled as: HE, HE Iimpurities and degradation
products, metais, and laboratory chemicals associatad with plastics manutacturing.

572  Description

PRS 16-026(c) is locatod south of TA-16.305 (Figure 5.0-1). The outfall drains into a wall-
definod drainage ditch that parallels the accoss road, Runoff from the adjacont roadway dralns
into the drainage diteb, Tho aroe Is grassy and siopes gradually (0 the southoast. The HE
sumps that discharged into this PRS arg plugged.

573  Previous investigations

A study of HE contamination In solls associated with outtalls was conducted in June 1970
(Baytos 1970, 15-16-278). This study includad the analysis of one soll sample from the outfall
at TA-16-305. The analytical rosults showed no TNT, RDX, or HMX In the soil sample, although
thoro may have boen some unknown ME decomposlition products prosant at low levels,

574  Fleld Investigation

The objestive of Phaso | sampling at this sito was to determino via blasod sampling (f a reloase
had cccurred from tho drain line outfall and if that release causod contamination above action
lavals, The sampling dosign was biased to detect ¢ontaminants by collecting samplos at
iocations mostlikely to be contaminated, according 1o tha sito concoptual model. The sampling
and analysis plan was also dosignod to: 1) dolineate any contamination abavo actien levels in
both a vertical and downgradiont directions to support any cleanup activities; and 2) pravide
sulficlant data to support a preliminary risk assessmeont. if contamination did oceur, Phasg |
investigation would also identity all COPCs.

The site concoptual modol for releasos at this outfall is that tho primary reloase moghanismte
the PRS is by discharge of constituents from tha outfall pipe to the downgradient drainage area,
Itis assumed that such discharge will result in the highest constituent concentrations noarthe
outfall and in tho downgradion! sediment traps, particularly the sadiment traps noarest the
outfall, Non-voiatile constituents (e.g. SVOCs, HE, Inorganics) are hypothesized to do¢reaso
in concontration vertically into tult and downgradiont from the outfall, Volatlle organics ara
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likely to ba at higher concentrations In subsurtace samplos because they are likely to velatilize
In near-surface samplos due to tampeorature {luctuations. The soli-tutf interface consists of a
transition in both material and hydrogecloglic propoerties that can act as a collection and
transport zona for contaminants. This conceptual mode! guided sampling and scroening
locations by emphasizing samples near tho outiall, surface samples, and soll-tuff intertace
samples, Fleld screening — particularly for the HE, which are tha principal constituents llkely
to be prosont ot this slto —was furthorusod to bias samplo locations, based on this conceptual
model. The intent was to submit sampias with positive scroening results forlaboratory analysis,

The EPA approved RFI sampling plan for this site called for two boreholes to be drilled noar
tho outfall, Tho tirst borehole was driliod at the outfall, The socond borehole was drilled at the
next downstraam sedimont trap. Samples wore collocted from the surface intarval, the interval
bounding the soll-tuff interface, and the bottom of each borehola. The bottom of each borehole
was located at least 2.5 1t bolow the soil-tuff intertace.

All analytlcal samples ware collected with o hand auger except for the two samples at depth
in the boreholes near the outfall, These wore collected with a split s’bgon. The depth of the
boreholas was 4.5 2. Tho soll-tuft interface was located at a depth of 2 {t at the borohole at the
outfall, and 1.3 ft at tha borehole 13 ft downgradient from the outfall,

Beyond tho boreholes, surfacae locations were screaned for HE., All locations screened
nagative; a total of thrao surfaco laboratory samples wore coliocted at 20+t intervals, Two
additional surface Inboratory samplas woro collectod further downgradiant,

One scroening samplo located 325 ft from the outfall was notcollacted on the specified interval
becausa tha location was beneath an access road. Instead, It was collectod from the axit of a
culvort. This screening location was not selected as a laboratory sampie location,

All samples from this site were screanad for HE, radlation, and volatiles. All samplas screened
negative.

Table 5.7.4+1 lists tho laboratory samples analyzod at PRS 16-026(¢). Flgure 5.7.4-1 shows the
locations of the scrooning and laboratory sampies taken at this PRS.
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TABLE 5.7.4+1
SUMMARY QF REQUEST NUMBERS FOR LABORATQORY SAMPLES
TAKEN AT PRS 16-026(c)
SAMPLEID | LOCATIONID | DEPTH | SAMPLE | VOCs | SVOCs | KE | INORGs
(1) MATRIX
0316-95-0121 16-1459 0-0.5 Sol Nat | e21® | 621 622
0316.95:0122 | 161459 1723 | Qb4 621 621 | 621 622
0316:95-0123 |  16.1459 | 3.5.4.5 |  Cbta 874 g7a | 874 875
0316.95-0124 |  16-1655 0+0.5 Soi NA 621 | e21 622
0316+.95-0125 16-1655 1.1.5 = Qbid 621 821 621 (22
0316-95.0128 16-16586 3.5+4.5 Chid 874 874 874 875
0318.95-0127 16+1460 0-0.5 Soll NA 116 116 120
0316-95.0120 | 16+1461 0-0.5 Sol NA 16| 116 120
0316.095.0129 161462 Q0.5 Sail NA 116 118 120
0316.95.0130 1641463 0.0.5 Soil NA 116 116 120
0316-95-0131 161474 0-0.5 Seil NA 116 | 116 0

a.  NA = Not Analyzod

5. ER analytical roquost number

Evaluation of Inorganic Chemlcals

Data for soil samplos wore comparad to soil UTLs and tutf samplos wore comparad to the 1uf!
UTLs, Inorganics were presont at levels greater than UTLs but less than SALs at PRS 16-
026(c). Tabla 5.7.5-1 prosents tha analytical rosults forinorganics atiovels above UTLs. Somo
inorganic valuas are P-qualilieg because the duplicate rocovery was outside the accoptable
ranga. Thase data should ba considared ostimated. This qualification doos not atiect the

decision made on the basls of those data.
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TABLE 5.7.5-1

INORGANICS WITH CONCENTRATIONS GREATER THAN BACKGROUND UTLs
FOR PRS 16-026(c)

BEPTH | SOILROGR | GARIUM | CHROMIUM | COPPER | LEAD | VANADIUM ZINC

SAMPLE 1D (1t) UNIT (malkg) (malka) (mgrkg) | (malkg) {mgrkg) {malkg)
LANLUTL (@l 50M) | a0 N/A 316 19.4 15.5 23,3 21,9 50.8
LANL UTL (QB4) N/A N/A 56,6 10.9 8.4 11 9.5 75.4
SAL NIA NA 5 300 210 2 500 400 540 24 000
0316-95-0121 0-0.5 solt 254 8.1 118(P) [y 5 pd 16 ‘ 148 S
0316-05-0122 1,7.29 | obta [ w3 3.9 56(P) || 152 | 4.4
0316-95-0123 3.545| Obtd 31.2 22.2P) [ 1.4 0.96 K]
0316.05.0124 0.0.5 golt 158 4.5 6.5(P) [[47.6(P) || ~ 11.7 )
0316-05-0125 1.5 | Cbid 245 57 7P 1 183 () '-1'1'8_']‘ 510 (de,P)
0316-05-01268 35450 Obta 128 15 (P) 2.3 2.8 4.4 24.7
0316-95-0127 0:0.5 soll 140 54 6 18,2 13.3 52,3
0316-95.0129 0.0.5 goll [ 633 || 94 11.2 10.7 24,1 734.5
0316-95-0131 0.0.5 ol | 170 ] 6.6 || Az 149 1.7 42|

a. N/A = Not Applicable
b. P = Profossional judgmont should be applied, dopending on proposed use of tho data
¢. J- = Estimatod value likoly 16 bo low

5786 Evafuation of Radionuclides

Samplos takon from this PRS were not analyzed for radloactive compounds bocauso process
knowledge and facility history doas not suggest any use of radlonuclldes associaled with this
PRS.

5.77  Evaluatien of Organic Chemicals

Table 5.7.7-1 prosonts tho analytical results tor SVOCs In the samples. A number of samplos
contained PAHS above SAL. No other organic compounds wora prasent at lavels above SALs.
Two sampies analyzod for SVOCs were PM-qualifled due to poor rasponsa of the intarnal
standards. Sample 0316-95-0124RE had onc internal standard that deviated from the aceeptable
rango by less than 5%, Sample 0316-95-0122RE had three internal standards that were
outsido the acceptable range, Indicating there wero sample matrix problems. Daotocted
compounds In both samples were PM-qualified and should be considered estimated. This
qualification does not affoct the uso of these data for decision-making purposes, particularly
sinco only two of a total of oloven samplos ware qualified tar probloms associated with QA/QC
analysis. No VOCs were datected at this PRS, TNT was dotected in sample 0316-95-0125 at
0.133 mg/kg, which is well bolow the SAL of 15 mg/kg (Table 5.7.7-2).
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TABLE 5.7.7-1
PAS 16-026(c) SOIL CONCENTRATIONS FORDETECTED SEMIVOLATILE OAGAHIC COMPOUNDS

Benzoic

CEPTH | Acenaphitera] Anthracere | Berao(a) antheacere | Benrod) Moranthene | Benxolk) Ruorarihene | Eenzolghf) peryfene | Benzo{alpyrers Acld
SAVPLEID {1 (mgg) (m37%3) {=3%3} (mgkg) (mgxg) ra'kg) (mgxg) (mgxg)
SAL a2 2200 18000 a6t 061 6.1 ' iCb 0061 100000

EOL HA 0.33 0.33 0.3 0.33 033 033 0.33 3.3

0316550121 005 o 10¢f) | 01900 057 089 033 () 028() 4

0316-25-0122RE | 1.7-2.3 0.18 (J.F) Je) 05 (P 0 RERA) 043 sy}

(316950124RE | 005] 005() | 00%6{)) 033(J) 0.59 (JFM) 025 (J.FM) 0.2 (J.PM) 0.082

6316550125 1151 oi1q) | 007(H 0.14(5) 0.19(9) 0.44 (V) 0.059 (J) 44

0316950127 005] 033(U) | 033{U) 0063 (4) 0.12(9) 033(U) 0.33 (U) 8 0.33 (U)
0316950128 005] 036@) | 03650 0% (U) 0.36 (U) 0.35 (U) 0.36 () 0.35 {U) 36 (U)
0316-950129 005| 037(U) | 037(H) 037 (U) 037 (U) 0.37 () 037 (U) 0.37 (U) 37 (U)
0316556130 005) 035 | 036U) 0.687 () 0.36 () 0.36 (U) 035 (U) 0.36 (U) 36 (U)
0316950131RE | 005] 033 | 033(U) 033 (U) 0.33(U) 0.33 (U) 0.33(U) 0373 () 39 (U)
Chiysera Dlenzcfuran | Dlerzo [apfa-tvacere |Flacantfece | Flacrere | Iadend{1,2.3<d) pyrene | 2-Welhylnaphtaleze THa R ere [Flerantrece]  Pyrere
{zg%g) (mg’kg) (mgXg) {r9%g) (m3%g) (makg) (mg1g) (mg'kg) (mg1g) {mgkg)
61 260 0.061 2600 2X0 0.61 18 1000 1 13000

033 0.33 0.33 033 0.33 0.33 .33 0.33 0.33 0.33

075 0053 () 0079 1.6 0.11 {J) 0.31 (J) 0.4 (U) 0.05 (9 1.1 1.5

079 0.96 (J,P M) G 16 (JFM) |07 0PI} 044 047 (J.PM) 0.065 1.2 (3PHA) 18

(J.£M)

052 18(U) 0.056 {J.PU) 092 0047 {J) 021 {(J P 038 {U) 033 {U) 0.63 1.t
0.17 (1) 0.44 (U) 044 (U) 0350 | 044(U) 0.078 (J) 044 () 044(U) | 023()) 0.33(J)
0.5 (J) 0.33 (L) 0238 (U) 02(J) 0.33 (U} 0.33 (U) 038 (U) 038(U) | o1y [ 01i6(H
0.36 {U) 035 () 036 () oot | 036N 0.36 (U) 0.36 (U) 035 {U) 036N | 0048(y
006 (J) 0.37 (U) 037 (U) 011 (d) | 037(U) 037 (U) 037 () 037(U) | 007400 | 0Q7(
0.12 (J) 0.36 () 036 () 021(0) | 0% 0.35 (U) 0.35 () 036(U) | 0.15() 0.35 ()
0330y 031 (1) 0.33{V) 0.12{5) 033() 033 () 033y 0.33(U) 0068 (J) 014 (9)

panoTe

HUA = Hot Applicable
NC = Hot Calcufated
J = Estimated quanity—result is above the deteclion imt but befow the estamated quantitation fmil.
U = Undeatected—the fisted value is the delection Emil.
PM = Profassional judgmend should be applied priotto using the dala.
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TABLE 5.7.7-2
PRS 16-026(c) SOIL CONCENTRATIONS FOR HIGH EXPLOSIVES
SAMPLE LEPTH INT
0 (1) {marky)
SAL N/a8 15
EQL N/A 0.25
0316+85-0125 1«15 0.133

a, N/A w Noi Applicuble

5.7.8  Risk-Based Screening Assessment

PArs waro dotoctod at lovels above SALs, although alt wnro at 'cdncomratlorms o! loss than 1
ppm. Inorganics were present at levels less than SALs, The PAMs prasent above SALs
Included banzo(a)anthracene, benzo(b)tluoranthena, benzo(a)pyrene, and
Dibenzo(a,hjanthracane, These PAMs will bo rotained as COPCs for furthor evaluation. Visual
inspoction of tho data for constituents presant at tevels graateor than background UTLS but loss
than SALs indicated that an MCE would not approach a target value of 1, Therefore, muitiplo
constituent etfects for contaminants bolow SALs are not considored for this PRS,

879 Human Health Risk Assessment

Threo PAMs wore Identifled In the screoning assessmont presentod in Section 5.7.8. PAHs
ware detectod above SALs at this PRS. The sampling locations whore PAHs were dotected
also rececive storm-water runoff from asphall paved aroas such as the road that parallels this
PRS boundary. The presence of PAHSs In the analytical data from this site is not unoxpected
bocause PAMs are found In asphall and are products of incomplete combustion {rom motor
vehicles. The low concentrations of PAHs at this PRS (less than 1 ppm) are likely to be
associatod with runoff from tho nearby paved areas rather than due 1o PRS-rolated

contamination,

Thus, the most likoly explanation for tho obsorvation of PAMS in these soil samplas is that they
roprasont nonspocille contamination associated with goneral industrial agtivitios. The

“Toxicological Profile for Polyeyclic Aromatic Hydrocarhons (PAMs)" (ATSDR 1995, 55663) by

the Agancy of Toxic Substances and Disease Registry shows that soll concontrations of PAHSs
inurban/industrial arcas commonly range in tho tans to hundrods of mg/kg, Tho sourge of thoso

constituents includes combustion products from organic materlals and tossil fuels and runofi
from asphal! and roofing tar,
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Process knowlodge and history for the {acilitios associated with 16-026(¢) suggosts that PAMs
wore not usod In processas in this area. Asphalt Is a common source of PAHS that is prasent
upgradlent from the surface soils of this outfall, This material and vehicle emisslons are the

likely soutcas for these contaminant signatures. This constitutes a continuing source of
contaminants and consoguontly is not within the scope of the Environmental Restoration

projoct. The PAMSs will be droppad as COPCs for this PRS.

5.7.10  Preliminary Ecological Assessment

In cooparation with NMED and EPA Reglon 6, the Laboratory ER Project Is developing an
approach for ecologicnt risk nssossmont, Further ocological risk assessment at this site will be

deferrec untll this site can be assessed as part of the ecological exposure unit methodelogy
currently being developad. Whan completad, the ecologleal risk assessment will be provided

as an attachmont.

5711 Conclusions and Recommendations

Blased Phaso | sampling located sample pc«i‘nts likely to show evidence of a release. Inorganic
chomicals ware idantitiad above UTL values at this PRS, but are prosent at levels well-bolow
SALs. Organlc chemicals were detected above SALs, but are assoclated with continuing
releasas trom the nearby asphalt roadway. In general, the data collected supports the site
concoptual model, The highest constituent concantrations are genorally near the outfall
discharge point rather than in the further downgradient samples or In the samples at the
groatest depth.,

Constituents have bean bounded relative to SALs, Samplaes collactad at depth and downgradient
within the drainage are well below SALs. This PRS Is recommended for human-health NFA
based on NFA Criterion 5.

5.8 PRS 16-026{d)

PRS 16-026(d) Is the outtall from two nactive sumps at TA-16-303, The sumps are PRS 16-

029(c) and will be investigatod during a later tiold campaign. There was no contamination
above SAls, other than PAHs dorivad from a contihuing sourco; thaerelore, this PRS s

recemmanded for human-hoaith NFA,
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5841  History

PRS 16-026{d) is discussod In dotalf in Subsoction 5,2 of tho RFt work plan (LANL 1993, 1084),

TA-16-303 is a rest house that serves TA-16-302, an HE casting facitity. This facility was bulit
in 1953, The rest houso is usod for storing raw matarials usod in the casting process, and HE
castings produced in TA-16-302 (LANL 1889, 15-16-362), Potantial contaminants at this site
wero identlfiod as: HE, HME Impuritios and degradation products, maotals, particularly barium
Irom baratol casting, and laboratory chemicals such as solvants,

582 Description

PRS 16-026(¢d) is locatod south of TA-16-303 (Figure 5.0-1), Tho outtall drains Into a wolls
definad drainage ditch that parallels the access road. Runot! from tho adjacen! road dralns into
tho drainage ditch, The area Is grassy and slopos gradually to the southeast, The HE sumps
that discharged into this PRS aro plugged.

5.8.3 Previous Investigations

Boginningin 1970, Baytos conducted an oxtonsive study of HE inouttalls at TA-16. One sample
from tho TA-18-303 outfall was collgcted in April 1970, This samploe contained 0.02% (by
weight) of HMX andfor RDX, and no TNT (Baytos 1970, 15-16-278). Anothar samplo colloctod
in December 1970 contained 1.8% (by weight) of HMX and/or RDX, and 0.3% of TNT (Baytos
1970, 15-16-0017),

5.8.4  Field Investigation

The objective of Phaso | sampling at this site was to determine via binsed sampling if a reloase
had occurred from the drain line outfall and if that reloase caused contamination above action
levels. The sampling deslgn was biased to detect contominants by collocting samples at
locations most likely to be contaminated, according to the site conceptual modei, Tho sampling
and analysis plan was also dosigned to: 1) delineate any contamination above action levels in
both a vertical and downgradlent directions to support cleanup activitios; and 2) provide
sufficiont data to support a preliminary risk assessmeont. i contamination did o¢eur, Phase !
Investigation would also idontily all COPCs,

The site conceptual model for releases at this cuttall Is that tho primary rolease mechanism to
the PRS is by dischargo of constituents from tho outfatl pipe to the downgradient drainage aroa.
It is assumed that such discharge will rosult In the highoest constituent concontrations near the
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outfall and in the downgradiont sodiment traps, particularly the sodiment traps nearest tha
outfall, Non-volatile constituants (0.g. SVOCs, HE, inorganics) are hypothosized to decreaso
In concentration vertically into tult and downgradient from the outfall, Volatile organics are
likely to be at higher concantrations in subsurface samples becausa they are likely to volatilize
in near-surfaco sampios duo to tomparature tluctuations, Tho soll-tuff Intorface consists of a
transition in both materlal and hydrogoclogic propertles that can act as a collection and .
transport zone for contaminants. This conceptual model guided sampling and screening
locations by emphasizing sampies near the outfall, surface samples, and soll-tuf! Intertace
samples. Flold scrooning — particularly for the HE, which are tho principal constituants likely
to ba prasont atthis site = was further used to blas samplo locations, based on this conceptual
model. The Intent was to submit samples with positive scraening rasults {or laboratory analysis,

The EPA-approved RFI sampling plan {or this site called for two boraholes t¢ bo drilled naar
the outfall. Tha first borohole was drilled at the outfall. The second borehole was drilled

approximately 25 ft downstream at the next sediment trap. Samples were coliected trom the
surfaca (ntarval, the interval bounding tho sell-tuft interface, and the bettom of each borehole,
Tho bottom of each borehole was logatod at least 2.5 {t balow the sell-tuf! intertace.

Boyond the boroholes, surtace sample locations were s¢roenod for HE, Atthe tirst negative HE
s¢reaning logation, o total of three surtace laboratory samplos wore coliocted at 20+t intervals,
Two additional surtace laboratory samplos were collected further downgradient in sediment

traps.

Qut of 18 scrooning samples, 11 analytical samples ware ¢ollocted at this site, All samples
ware ¢ollactod with a hand augor oxcept for the two samplos at depth in the boreholes near the
outfall. Thesa ware collactod with a split spogn, The dapth of the borehole at the outfall itself
was 5 it, The dapth of the boraohole downgradiant from the outfall was 6.5 ft. The soil-tutf
intertace Is located at a dapth o! 0.8 ft in the area of this PRS,

All samples from this site were screenad tor HE, radiation, and volatllas. All samples s¢reaned

nogativa,

Becauso this PRS is located near other similar PRSs, the full 500 ft of this drainage could not
bo sampled as described in the original plan. This PRS runs into the drainage from PRS 16-
026(c) after 289 ft, Therelora, only 289 ft of PRS 16-026{d) was sampled. This does not atfect
the outcomea ot this investigation because any contaminationlocated more than 289 it away are
capturad in the Invastigation ot downgradient PRS 16-026(c).
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Table 5.8.4-1 lists the samples analyzed at PRS 16-026(d), Figure 5.8.4-1 shows tha locations
of the scraening and laboratory samples taken at PRS 16-026(d).
TABLE 5.84-1

SUMMARY OF REQUEST NUMBERS FOR LABORATORY SAMPLES
TAKEN AT PRS 16-026(d)

SAMPLE ID | LOCATION ID | DEPTH | SAMPLE | VOCa | SVOCs | HE | INORGs
(ft) MATRIX
0316-05-0132 | 16-1465 0:0.5 Soil N2 546 | s46 547
0316-95-0133 |  16-1465 0,6-1 Obts 546 545 546 547
0316-05.0134 |  16.1465 3.5 Obtd 546 546 | 546 547
0316-95-0135 |  16-1656 0-0.5 Seil NA 546 546 547
0316-95-013G |  16-1656 0.5-0.9 Qbta 546 548 546 547
0316.95-0137 | 18:1656 5.6.5 Qb4 546 548 546 547
0316-95-0138 |  16-1466 0:0.5 Soll NA 121 121 122
0316-05-0139 |  16.1467 0.0.5 Soll NA 121 121 122
0316-05-0140 16-1468 00.5 Soll NA 121 121 122
0316-05:0141 |  16-1469 0-0.5 Soll NA 121 121 122
0316-95.0142 | 16-1470 0:0.5 Soll NA 121 121 122

a. NA = Not Analyzed
b, ER analytical roquost numbor
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Fig. 5.8.4-1. Screening and laboratory sample locations at PRS 16-026(d).
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5.8.5  Evaluation of Inorganic Chemilcals

Inorganics ware present at lavels greater than UTLs but loss than SALs at PRS 16-026(g).
Bocauso samples collected at tho soll-tult intartace are consarvativaly compared to the Qbt4
UTL, this can cause certain analytes, such as arsenic, t¢ appear elavated, Table 5.8,5-1

prosents the analytical results for Inorganics present at levels above UTLs,

TABLE 5.8.5.1
INORGANICS WITH CONCENTRATIONS GREATER THAN BACKGRQUND
UTL FOR PRS 16-026(d)

SARPLETD DEFTR | SOIJNOCR | ARGERIC | DARIUR | CRRORMIOMT LRG| VANAGIUM TRe
{1 UNIT (mg/kg) | (malkql (mafkg) | (mglkg) (mg/kg) {mgikg)

LANLUTL (all 501 | /0 NiA 7.82 315 15.3 23.3 419 50,8

LANL UTL (Qntd) NIA NIA 218 6.0 10.9 11 9.5 75.4
SAL NiA NA NeD 5300 210 400 540 23 000
0310-55-0132 0:0.5 soil 1.3 267 5.3 ° 219 10.3 134 (J)
0316.65-0133 Q4«1 Chis 2.2 283 1)) 17 4J) 680.5 10.7 142 ()
0316.95.0134 3.5 Qbta 0.35 (L) ‘ 100 L) 40,1 (J) 1.1 1.1 (W) 204 (J
0318.05.0195 0:0.5 noll 1.9 124 (J) ) 117 59 i 8780
07316-85-0136 0.5.0.8 Obtd 1.7 - 190 tJ 4.3 {J) o8 | 7.6 55.0 L3
0316.95.0137 §-6.5 bt 0.55 (L} ] 287 (Jl- 72710 1.4 1.7 L) 23.14L0H
0316.05-01538 0.0.5 tell 1.9 196 4.4 11.9 14.2 80.3
0316.95.0140 0:0.5 soll 14 155 2.1 5.2 8.3 HH. 4

n. N/A a Not Applicable
b, NC = Not Calcuinted
¢. J = Estimated quantity—rosult s above tho dotaction limit but bolow the ostimatod gquantitntion limh,

5.86 Evaluntion of Radlonuclides

Radionuclides ware not analyzed for at this PRS bocause procass knowladge and fagility
history suggosts that there ware no radionuclides associatod with this PRS.

5.8.7  Evaluation of Organic Chemlcals

Table 5.8.7-1 prosents the analytical results for SVOCs in the samples, A numbar of samples
contained PAHMS, although the only organic compound present at lovels above SALs was
benzo(a)pyrene. Sample 0318-95-0139 had clovated detection limits dua to matrix etlects In
the sample.
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TABLE 5.8.7-1
PRS 16-026(d) SOIL CONCENTRATIONS FOR DETECTED SEMIVOLATILE
ORGANIC COMPOUNDS
SARPLE TEPTH | Acenaphinane | AnInracens | Denzols) anlivacent | DENZOMIPYTONs | DONIOK AGIE | ehrysene
10 {t {mofg) {malkg) {maikg) {maixg} {mo/kg) {my/xp)
BAL /AR 2200 168 000 0.41 0.0t 100 000 U1
EQL N/A 0.3 0.4 RR) 0,49 RR) 0.3
GITE-5013ZHE | 005 | .04 & | 0095 () 0.2 ) 0.38 (U) 0.15 (J) 0.3 )
00 oo 1 00 0.6+1 1 0.00b () | 0.16 ()] 0.91 () 3.6 (Y 0.410
03168501001 Jeb Q.74 () 0.74 (W) Q.74 (U} 037 (Y 7.4 (L) 0.74 (L)
Q316-450137 5+4.5 Q.35 (Lh Q.38 (Ui Q.38 (W) Q.35 (W) a5 iUl 035 (W
CAT6-DS-018RE | Q0.5 {  G.30 (L)) 0.6 (U} 0.3 (U} RTI 0.38 (L)
011620540140 0-0.5 | 0.4 () 0.0 (U} 0.058 (J) A () 0.078 ()
D3 16ene0141 0-0.5 | 0.0H (U) 0.8 (U) 0.072 (J) 3.8 (U G084 (J1
O316-86.0142RE 0.5 04t £ 071 {4} Q.2 L 41U 0.4t
Uathyl phibainte | Usasbutyi phthalate Fucranthene Fluorene haphinaiens “Fhenanthrone Pyrane
{myikg) {ma/ka) (malkg) {malkg) {mgikg) {mg/kg) {mg/kp}
5a 000 8 500 & 600 2300 1000 NCD 19 000
['RE R KR 0.43 0,34 0.4 0.39
0.8 (u% 0.38 (U) Q.56 2.059 (<) 0.04 ) 0.42 1.2
0.8 (U] 0.34 (U} Q.82 0.078 (J1 0,058 (1 045 0.970
0.74 (Ul 0.17 () 0.74 (U) 0.74 (L)) 0.74 (U) 0.74 (U} 0.74 ()
0.H0 0.35 {U) 0.5 (U 0.45 (U) 0.5 (U) 0.5 (U 0.35 (1)
Q.38 (UY 0,48 (U} TR B3t (L 0.0 () 036 (U1 .07 19)
0.04 (L) U.a4 (U 012 (J U234 (U] 0.4 (U) 003 (J) 0.28 1))
0.44 (U) 0.8 (U 0.18 {J) Q.44 (1} 0.8 (U) 0.1 (W) 0.8 (J)
0.054 1)) 0.4 1L 0.54 .04 1) 3.4 (W) 0.47 0.810

a. N/A = Not Applicablo
b. NC w Not Calculated
J w Estimatod quantity—rasult is above the dotoction limit but below tho ostimatod quantitation limit,

c.
d. U w Undotoctod==tho listod valuo is tho dotoction limit,

The only VOCs detacted during analysis wore methylenea chloride and trichloroliuoromethane.
Howaver, thoy were not prasent in lovels greater than the EQL and wore also found during
analysis of tho analytical blank sample,

Tablo 5.8.7-2 prasents the data for high explosives detected during analysis, RDX Is the only
HE prosent at a leve! noar SAL,
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TABLE 5.8.7-2

PRS 16-026(d) SOIL CONCENTRATIONS FOR

HIGH EXPLOSIVES

SARPTETD BESTH Y SADRT (malka) 1 RDX (marke) TR (mg/kg)
SAL N/aD NP 2 15
e NIA NG 1 .25
0316-95-0133 0.6°1 0.001 (U0) 0.174 (U) 0.24
0316-95-0136 0.5:0,9 0.168 0.174 (U) 0,196
0316-95-0139 0-:0.5 0.091 (L) 2.42 0.070 (U)

a. N/A = Not Applicablo
b, NC = Not Calculatod -
¢. U = Undotoctod=-the listod value Is the dotection limit.

5,8.8 Risk-Based Screening Assessment

Tho PAH benzo(a)pyreno was detoctod at tovels above SALs. Itis a COPC. Othor SVOCs wore
raportad at levals above detection limits but less than SALs,

Arsanic Is not included in the MCE since there is no calculated SAL, In addition, only one
sample out of elevan was slightly above UTL. Therefore, arsenic will not be retained as a
COPC. Inorganics waro presant at lovals loss than SALs. An MCE was calculated tor this PRS
using values for sonstituents groater than UTLs but below SALs, The resuits are shewn in
Table 5.8.8-1,

Tho MCE calculation was pertormed using tha sum of tho maximum concentrations at this PRS,
Tho MCE rasults for nongarcinogons and chomical carcinogens ware 0.3 and 1,5, raspectivaly.
Because the MCE valuo for noncarcinogens is loss than unity, a potentlal human hoalth risk
based on addilve olfacts Is not identitiod tor this class of chemical, Theo carcinogenic COPCs
that have a normalizod value of more than 0.1 In the MCE at this PRS are chromium,
banzo(a)anthracene, and RDX, Those compounds arg, theraofore, retained as COPCs for

furthear avaluation.
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TABLE 5.8.8-1
MCE FOR PRS 16-026(d)
ANALYTE MAX CONGC, SAL NORMALIZED

{mg/kg} {mglkg) VALUE
Noncarcinogenic Effocts
Barum 292 5300 0.055
Load 79.8 400 0.200
Vanadium 14,2 540 0.026
Zing 134 23000 £.008
Acanaphtheno 0.095 2200 «<0.001
Anthracone Q.14 18 000 «{.001
Benzoic Acld 018 100 000 «0.001
Disn-butyiphthalato 017 G 500 <0001
Diethy! phthaloto 0.8 52 000 «<0.001
Fluoranthone 0.82 2600 0,001
Flucrane Q.079 2300 <0.001
Naphthalono 0,058 1000 «0,001
Pyrono 1,2 19 000 «0.001

TOTAL 0.3
Carcinogenic Effects ‘
Ghromium 727 210 0,346
Benzo(a)anthracene Q.31 0.61 0.508
Chrysoeno 0.41 61 0.007
ROX 2.42 4 0.6805
TNT 0.321 15 0.021
TOTAL 1.5

5.8.9 Human Health Risk Assessment

Two PAHMs worg Idantitied as COPCs In tha s¢reening assossment presented in Section 5.8.8.
One PAH was detocted abova SALs at this PRS, The sampling locations where PAHs were
datocted also recolve stormewator runo!!t {rom asphalt paved areas such as tho road that
parailels this PRS's boundary. The prosence of PAHs in the analytical data from this site Is not
unusual bocause PAHS aro found in asphalt and aro products of incompiete combustion from
motor vohicles. Theo low congentrations of PAKs at this PRS (less than 1 ppm) are likely to be
assoclated with runotf from the nearky paved areas rather than due to PRS-rolated

contamination.

Thus, the most likely explanation fer tha obsarvation of PAHS in these seil samples is that they
reprasent nonspecitic contamination associated with general industrial activities, The
“Toxlcologleal Protile tor Polyeyclic Aromatic Hydrocarbons (PAHs)" (ATSOR 1995, 55663) by
tho Agency of Toxie Substancas and Disoase Registry shows that soit concentrations ¢! PAMs
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ln urban/industrial areas commonly range in tho tons to hundrods of ma/kg, Thae soeurce ot thoso
constituents Includes combustion products from organic materials and fosst {uels and runof!
from asphalt and roofing tar,

Procass knowlodge and history for tho facilitios assoclated with 16-026(d) suggests that PAHs
wore not used in procossos In this area. Asphalt Is a common source of PAMs that (s prasent
upgradlent from the surtaco solls of this outfall, This matarial and vehiclo emissions ara the
likely sourcos for these contaminant signatures, This constitutos a continuing source of
contaminants and consaquently Is not within the scope of the Environmental Restoration
project. Tho PAMs will be dropped as COPCs for this PRS.

The carclnogenic chemlcals analyzad intha MCE had a normalized sumof 1.5, The COPCs that
have a normalizod contribution of more than 0.1 relative to SALs at this PRS othar than PAMs
ara chromium and RDX. Comparlson of the maximum concenirations datectad for thaso two
chaemicals to proliminary remadiation goals (PRGs) for industrial soil published by USEPA
Reglon IX indicate that concantrations of thesa carclnoganic compounds in the sell around this
outtall are wall below concentrations that would patentially impact human hoalth undeor an
industrial exposure scenario (Table 5.8.8.1-1). Region IX PRGs for industrial soll are
consarvatively basod on 250 days per year of exposure, an assumption that is highly
conservative for an outfall area aieng a roadside at TA-16, In addition, the SAL-based MCE
caleulation performed in Soction 5.8,8 assumaos additivity of toxicity endpoints, Thase maximum
values occur at difforent locations and depths making simultaneous exposure to those
concentrations extramely unlikely, Based on this qualltative evaluation for the carcinogenic
chomicals detectad at this PRS, further human health risk analyses for thesae chemicals is not
lustified. Use of an MCE-type approach, whare COPC concontrations are normalized %o
industrial PRGs, also suggaest little signiticant earcinogonic risk at this site under and Industrial
sconaro (Tablo 5.8.9.1-1),

TABLE 5.8.9,1-1
COMPARISON QF NONCARCINQGENIC COPCs TO INDUSTRIAL SQIL PRGs

Maximum Industrial Sail tormahized
Chemlieal Concantration PRG Cangentration refative to
{mgikg) (mglkg) industrial PRGa
O S S e S AN SR
Chromium 73 450 0.16
ROX 2 17 0.12
Sum 0.28
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The COPC data coliected at this PRS demonstrate that COPCs other than PAMS are bounded
relative to SALs, Downgradient samples have levels of COPCs and other constituents much
less than SALs, Tho PAMs are an exception, but they are due to non-point source discharge
from the nearby road. Tho deepest borghole samples are also less than SALs, although
elovated chromium and barlum are prosent at depth, Similar anomalous chromium at depth, at
locations whera there has not boen o widespread chromium reloase, are observed in several

drainages describad In this rapon,

5.8.10 Preliminary Ecological Assessment

In cooperation with NMED and EFA Reglon G, the Laboratory ER Projact Is developing an
approach for acological risk assessment. Further ecological risk assessmant at this site will be
doferred untll this slte can be assossed as part of the ecclogical exposure unit methodology
currently baing doveloped. When compioted, the ecological risk assessment will be provided
as an Attachment.

5811 Conclusions and Recommendations

Blased Phase | sampling located sample points likely to show avidence of a release. Analytical
rosults astablished only a single COPC above SALs, the PAM banzo(a)pyrene. PAHs are due
to runoff from the roadway that is adjacant to the PRS. Qualitative avaluation of other COPCs
that are derivad from an MCE calculation suggest that the risk to human health Is acceptable
under an industrial s¢enario. These data goneraily support tha site-conceptual model, except
for the anomalous barium and chromium values observed in the doepest samples, These
olovatod values may be due 10 natural high values of theso constituants in the subunit of the
Bandelier tuff that underlios this PRS.

Constituants other than PAHs are bounded at depth and downgradient rolative to SALs, Only
low lavels of PRS-ralated constitugnts wore found In samplas at dopth and in the farthast
downgradient samples. Because no constituents are prosant at lovels of ¢oncern, this PRS is
racommended tor human-hoalth NFA under Criterion 5.

59  PRS 16-026(v)

PRS 16-026(v) Is an outfall assoclated with sumps at TA-16-460, a decommissioned analytical
laboratery. Although HE, matals, and PAHs were found In this outfall, they waera net found at
levaols that pose a threat to human health, Tharetoro this PRS Is rocommeanded for human-
haalth NFA,
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5.9.1 History
PRS 16-026(v) is discussad in detall in Subsection 5.2 of the RFlwork plan (LANL 1983, 1094),

PRS 16-026(v) Is tho outfall from an inactive sump associated with TA-16-460, TA-16-460 was
constructed In 1952, Because this bullding was an analytical chemistry laboratory, a number
of chemicals could be present In the outfall, In 1968, a small mercury spill occurred in ono of
the laboratories, although there was no racord that mercury entored tho drain systam. Although
itis nolonger used as an HE laboratory, It is actively usad to support bloromediation studlos
In greenhousos nearby. Potentlal contaminants at this site were identifled as: HE, HE
impurities and degradation products, metals, and laboratory chemicais such as solvents.

5.9.2  Description

PRS 16-026(v) is located southeast of TA-16-460 (Figure 5.0-1). The outfall received effluent
fromthe HE sump, floor drains, banch drains, sink drains, stoam drains, and a drinking fountain
drain. Tho outfaliis currantly controlled under National Pollutant Discharge Elimination System
(NPDES) permit, EPA 05A072, The sump outlall has been plugged and no longer rocelves
offluent, Theo outfall Is in tho process of being deleted from tho NPDES Parmit. The outfall
dischargad into a woll-dotinod drainage. Roof drains also discharge into the drainage from a
saparate outfall, Parking lot runoff discharges to the drainage.

5.9.3  Previous Investigations

An Inventory ol the wide range of chemicals used in TA-16-460 was compiled in 1971
(Panowski and Salgado 1971, 15-16-038). The studies and the inventory are discussed In
dotail In tho RFI Work Plan for OU 1082 (LANL 1993, 1094),

Savaral studias of effiuent from TA-16 sumps have boen perlormed over the last 30 yoars, Two
studles Invoived the outlall associated with PRS 16-026(v). A study of soils In this drainage
showed no barium, HMX, RDX, or TNT (Turnor and Schwartz 1971, 15+16-284), In 1988,
Baytos analyzod water samples from this outfail that were released ovar 10 consecutive
working days. This study showed that 8 ppm of acetone was prasentin the sump on one day
and 2.2 ppm of mothyl ethyl ketone was present intho sump on another day. Suspended solids
ranged from © ppmto 2.5 ppm.
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594  Field Investigation

The objoctive of Phase | sampling at this site was to determine via blased sampling If a release
had occurrod trom the drain line outfall and if that reloase causod contamination above action
levels. The sampling design was biased to dotoct contaminants by collocting samples at
locations most likely to be contaminated, according to tha site concoptual maedal, The sampling
ang analysis plan was also dosigned to: 1) dolineate any contamination above action lovels in
both a vertical and downgradient directions to support cleanup activities; and 2) provide
sufticlent data to support a preliminary risk assassment. If contamination did occur, Phase |
invastigation would also Idontity all COPCs. . --

Thao site concaptual model for raloasas at this outfall is that the primary release mechanism to
the PRS Is by discharge of constituonts from the outtall pipe to the downgradlent drainage area.
It is assumad that such discharge will resuit in the highest constituant concantrations noar the
outfall and In the downgradiont sedimant traps, particularly the sediment traps nearest tho
outfall. Non-volatile constituents (e.g9. SVOCs, HE, Inorganics) are hypothesized to docrease
In concentration vertically into tuft and downgradient from the outtall. Velatile organles are
likely to bo at highor concontrations in subsurface samples bacauso they are likely to volatilize
{n nearsurtace samples dua to temperature fluctuations. The soll-tuff Intgrface conslists of a
transition In both materlal and hydrogeologic properties that can act as a collaction and
transport zone for contaminants. This conceptual model guided sampling and screening
locations by emphasizing samples near the outfail, surtace samples, and soil-tuff intertace
samplas. Fiold scraaning — particularly for the HE, which are the principal constituents likely
to bo presant at this site = was further usod to blas sample locations, based on this concaptual
model. The intentwas to submit samplas with positive screening resuits forlaboratory analysis.

Theo RFI sampling plan for this site called for two boreholas to be drillad near the outtall, The
tirst borehole was drilled at the outfall, The second borohola was drillad at tha next downstream
sediment trap. Borohole samples wero collected trom the surtace Interval, the Interval
bounding the soll-tuff Interface, and the bottom of cach borohola. The bottom of @ach borehole

was located at least 2.5 {t below the soil-tuff interfaca.

Tho fleld team was required to deviate slightly from this eriginal plan. Only two samples were
collocted in tho borohole tarther from the outfall because the sedimont profile overlaying the
soil-tuft interface was too thin te yield sufticlant sample for analysis of two samples. Therefore,
the surface and the soll-tuf! intertace samplos ware combined inte one sample. This sample
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was ¢olloctad from tho 0. 1o 0.5-11 depth. At the outfall Iisel!, the soll-tuff interfaco was found
to be vory shaillow as well; howeaver, a surface sample from tho 0- to 0.5-ft interval and an
interface sample from the 0.2- to 1+t interval ware collected,

Beyond tha boreholes, sample locations were screened for HE at 10-ft intervals, At the first
negative HE screening location, a total of three surtace laboratory samples waere collectad at
20-ftintervals. Two additional surface laboratery samplos wore collected further downgradient,

Qut of 14 screaning samples, 10 analytical samplos were collocted at this site. Samplos at the
outfall were collected with a Minute Man™ drill fig. The samples in the second bareholoe wara
collected with a split spoon, The dapth of the boreghole at the outfall itsolf was 3.5 {t, The depth
of the borshole located 6 1t downgradient {rom the outfall was 4 ft,

All samples trom this sito were screoned for HE, radiation, and volatiles. Samples 0316-85-
0189 and -0190 screonad positive for 2 ppm of VOCs. All other screening rosults wore
negative.

Table 5.9.4-1 summarizas the laboratory samples collected at PRS 16-026(v). Figure 5.9.4-1
shows tho locations of thase samples.

TABLE 5.8.4~1
SUMMARY OF REQUEST NUMBERS FOR LABORATORY SAMPLES
TAKEN AT PRS 16-026(v)
SAMPLEID | LOCATION ID | DEPTH | SAMPLE | VOCs | SVOCs | HE | INORGs | U
(1) MATRIX
0316-95-0188 |  16+1513 0.0.5 Soil Na? | 923 | ap3 | gza 925
0316-95-0189 | 16-1513 0.2.1 obtd | 1391 | 1391 | 1391 | 1382 | 1303
0316-95-0190 | 161513 2.3.5 Qbta | 1331 | 1391 | 1391 | 1392 | 1293
0316-95.0191 | 16.166Q 0-0.5 Soil NA 023 | 023 | opa4 925
0316-95.0193  16-1660 2.5.4 Obra 980 080 | 980 | oa1 082
0316:95-0194 | 161514 0-0.5 Soll NA 140 | 140 | 141 142
0316.95.0195 |  16:1515 0-0.5 Seil NA 140 | 140 | 141 142
0316-95.0106 | _16.1510 0:0.5 Solt NA 140 | 140 | 141 142
0316-96-0197 | 161517 0-0.5 Soil NA 140 | 140 | 141 142
7316-06.0198 | 16-1518 0-0.5 Soil NA 140 | 140 | 14t 142

2. NA = Not Anulyzod
b. ER analytical requost numbor
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59.5  Evaluation of Inorganic Chemicals

Sevaral motals wore found at levels greater than UTLs (Tablo 5.8.5+1), The number of matals
oxceading UTLs decraasos with distanca from the outfall, Chromium , lead, and zin¢ wero P-
qualitiod In some samples because of poor duplicato spike recovery. Those data should bo
considerad estimated. Mercury was dotoctod in the blanks associatod with samplos 0316-55-
0190 and -0193, Howavar, the mercury in the analytical samples was below tho UTL in sample
-0190 and not dotected in sample -Q193, Thorefore, blank contamination apparently did not
aftoct these samples.

TABLE 5.9.5-1 _
INORGANICS WITH CONCENTRATIONS GREATER THAN BACKGROUND
UTLs FOR PRS 16-026(v)
SAMME 1D CEPTH | SOIUMOCK | ARSEMIC | BARIUM | BERYLUUM | CRHOMIUK | COPPER|  LEAD WMERCURY | NICKEL | SILYER 2ING
{t uNIt {meng) | (mgfug) | {mgfig) (mahgt | (mphg) | (mgAq) {mp/eg) | imp/xg) | (mgfrg] | (myirg)

LARL UL (ali 30 WA A [ KI) Luh W (3 PRE) R 192 w2 LR
LANL UL G0y | TUA A T b Ty 109 [X) [ Ne YT 754
HAL WA NIk MO ERD) N 10 2 W) 400 & ITREESTD) 2.4 000
916-05-0160 0% soil 1.6 | g ihub ar 03 41 NN IR Y
0315950189 0.4 Qina 4 S 0.51 B H ;,O‘pa} P ] fu9 4.3 (27 has Wi
0318850100 235 Cotd 14 140 ? b Hids 1 oit 4 Hd 04 v Juttl o on awt
0018050184 0-0 xall 1.4 1 U BAI VA4 121} 4.7 LX4 14 4 ELIN )1
0318555147 7. 5l Qhtd 12 140 {57 140 P 1,13« 1) 0 1) T H 0.595 || 1. 2dey
OV A DR0104 00 6 gl 211U ns 1264 144 KAL) e "y ¥ 4y 141
03100501015 0.0 & el 1 5L i 7 $ PU) FRE) N [ A LX) B.OW} ' 147
TUALS01 4 0% yoll 21 128 ARG 14 2 JITE) [ ) TAN | v XTI
0310550107 00.5 %01t 2.1 142 1t 10 1 191 134 01 40 AU | gLy &4
0118050108 00 5ol a9 107 0 A A K] 14 1 0 L LA bL] a0

a. N/A = Not Applicable
b. NC = Not Caiculated
¢. U = Undotoctod==the listed value is the dotection fimit.
d. J- a Estimated value likely to bo jow.
¢, P = Profossional judgment should bo applied, dopending on proposod use of the data,

5.9.6 Evaluation of Radienuclides

Uranium was the only radionuclide analyzed for at this PRS. Uranium was not present at a lovel

abovae UTL in any sampla,
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59.7  Evaluation of Qrganic Chemicals

Table 5.9.7-1 presants the rosults for VOC analysls at this PRS. Methylene chioride and
trichlorotiuoremethane are the only velatile compounds detected. Both were detacted at low
lovols and the data aro qualified as ostimated,

TABLE 5.9.7-1
PRS 16-026(v) SOIL CONCENTRATIONS FOR DETECTED
VOLATILE ORGANIC ANALYTES
SAMPLE DEPTH | METHYLENE CHLORIDE | TRICHLOROFLUORCMETHANE

D (M) (mg/kg) ~ (mg/kg)
SAL A T8 380
EQL N/A 0.005 0.005
0316-95-0189 0,141 0,008 () 0.007 W)
0316+95-0180 2:3.5 0.004 (J) 0.013 (J)

a. N/A = Not Applicablo
b, J = Estimatod quantity==rosult is abovo thoe detoction limit but below tho estimated

quantitation limit,

Soveral locations contalnad SVQCs at levals greatar than SALs. Many samples analyzed for
SVOCs have J-qualifled data. In general, the internal standard responses ware poor {or most
of tho samples in this PRS, Reanalyzed data have beoen used for two samples. In addition, one
sample was diluted and reanalyzod because ono analyte exceeded the calibration range.
Samples 0316-95-0195 and -0196 had high detection limits Que to interferance from matrix
oftects, Tha data to be used In the assessmaent of this PRS are shown in Table 5.9.7-2,

Tabla 5.9.7-3 shows the ME present in the analytical samples from this site, PRS 16-026{v) Is
one of the fow sites whero triaminotrinitrobenzone {TATB) has beon detected. TATB Is an
oxplosive used at TA~16 in large quantitios; however, it is highly inscluble and therefore not
froquontly found In solis assoclated with ME sumps,
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) = The analyte was not positively identfad in the sample and the associated va'ue is an estimate of the EQULEDL.

QG Glaidipady o pacire

TABLE 5.9.7-2
PRS 16-026(v) SOIL CONCENTRATIONS FOR DETECTED SEMIVOLATILE ORGANIC ANALYTES
SANPLE CEPTH | acenard- | avtera- | eexzo(ay | sEnzoiay | eewnzopy [eenzo{oun | sexzoc EENZIO(XX) BIS{T-ETHYL- CHRY-
H) 37 THEMNE CENE | ANTHRACEAE | PYRENE |FLUORANTHEAE | FERTLENE ACD FLUOHANTHENE | BEXYUFHTHALAJE]  SENE
(=33} {=3v3) {m9y3} {=33¥3) (m3%¥3) {=935} (=93} {=9%g) {mg3%5) {=3%3)
saL a2 22:m 13000 LT3 o061 081 et 120000 &1 x 61
ECL MA ek <) om ox 033 o1 ox 33 033 03 o
CINEL5-0183 005 03209 13 3 6 12 s8UY 23 13 58
1595018600 005 nat HA HA NA HA NA N HA KA HA
031695 0152 0.1-1 oarqn | o3ren 037 () 0370 037 (U} 037 () A7 0N 037 (0 037 () 0.37 (U}
0316950190 235 ot | 036 6 081 38 () ons 0500 19
0GIEIS019IRE | 003 13(0 2640 46 s 6 23(n 0 ) 2709 3 ) 69
0SS OIRE | 254 037 oty 037 (WS 037 (U 037 (Un 0arqy A7 037 (0 024N 0041 (9
03159501 005 033{N oTN 12 0.589 {J) 1 2 22
Q316950135 005 15 () 1500 16 00 15 (1) 2509 16 1) 160 () 16 () 29N 16 (U)
A6 0195 005 T a7 en 37} 370 370 arqn ar(y 3.7 (U} 04% (N Y40
a316950197 005 ossan | osaqn 5805 053 ) 03[ 055 [U) 055 (W) 0.58 (U) 17 058 (U)
0315950198 005 osatqy | o LRI 023U o480 0.110U) L40U) 044Uy 0098 () 0074
SAVALE pEEro(ate- | osenzo pieTHvL- | nsoran. | opLvon INCENO- 2vETML- SVETHY- | NARHTHA-]  FHENRN- PY-
0 ANTHAACENE Fuaan | romeaware THERE EAE {1.23¢c0} NAPHTHA- LFHENK. LENE THAENE REME
{3y (=% =3y {r3%3) {=3v3) PYREAE {m3%3) | EENE (33%35) {m3Y3) {r333) [y 2] {m3%3)
BaL ot =0 52000 2600 230 T3] e X0 1000 NC 19000
EQL k) 033 ox 036 o 0x 0x [ok<] 033 0% 1% <]
016750153 o 36 3Ly 023 () read 034 LEENT) aa 0031y 45 73
0316 95-01330L NA NA nA 0 HA Y Ha NA NA HA HA
0316950139 037(V) 0.37 (U) ]z 5) o037 | 037(W 03700 03700 037pNn o3P | 037 0370
0316950190 0 00T1{% 03300 33 0160 032 () 0330 007{H 17 29
0316 350171RE 6 ORI I} 13 16N 04510 LT 12(n 93 97
0316-950193RE 037N 0370 037N oosan | ear 0370 03780 0ITAH 074N 048 () 0058 (N
03153501 o2y 0B14N) 45 031{N 0810) 0.2 0.1{N 2B 5
0016950195 16 (U} 16 () 16 (U) 42N 1600 15 () 1600 15 () 150 22(9 48(h
0316950125 37Q0 a7y TN 0GB ATy A7{0) 3T Ty 708 LESET Y 1{n
0316950137 0530 0.53 (0 453N essan | o053 asaqy 05800 G 6N o | 053 Q067N
0316550193 o448 (U) o440 o1 o14tn | 04100 [T BRILiLY 04500 o4y | oo 012{D) =
2 N'A = Not applicable. &
b NC =Not cakulaled =y
¢ J=Estima‘ed quantly. Resu'tis above the detection Fret but below the estimatled quantitation mit. 3
4 U= Undelected. The Bsted valua is the dalection Emit. g
: NA = Notana%yzed
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TABLE 5.9.7-3
PRS 16-026(v) SOIL CONCENTRATIONS FOR DETECTED
HIGH EXPLOSIVE ANALYTES
SAMPLE WEFIN TeTRYL iAlE
10 () (mglkg) {mgrkg)

&0L, N/A 0.65 NG
0318:85-0108 00,5 0.122 NA
0318:95-0194 0-0.8 0.101 10.5
0316-95-0196 0-0.5 0.086 (V) 241

& N/A = Not applicablo,
B NC = Not coleulated.
¢ U = Undotected. Tho listed value is the dotoction fimit,

5.9.8 Risk-Based Screening Assessmont

PAHMs were dotacted at levels above SALs, although all were at concentrations less than 10
ppm. Inorganics ware prosent at lovels less than SALs. The PAKs present above SAL includo
benzo(a)anthracene, baenzo{a)pyrena, benzo(b)luoranthena, dibenzo(a,hjanthracene, and
indeno(1,2,3-cd)pyrene Thase PAMs are COPCs for this PRS,

Since arsonic was dotected slightly absve the Qbta UTL in a soll-tutt interface sample, which
is a very consorvation assessmont, arsenic will not be retained as a COPC, Beryllium was
dotoctod slightly above UTL (2.0 vs. 1,82) in one sample and will not be retained as a COPC.

Maximum concentrations of carcincgenic and noncarcinogenic compounds present at levels
greater than background UTLs but less than SALs were used for an MCE, Tho rasult of this
MCE Is shown In Table 5.9.8-1. The MCE values for the noncarcinogenic and carcinogenic
compounds ware 0.9 and 1.4, respectively. The MCE for noncarcinogens Is less than the targot
value of 1, 50 none of thesa ¢constituents will be retained as COPCs. The MCE for carcinogens
Is greater than 1, the target action level. This indicates that these compounds are prasent at
large enough concantrations to warrant furthor ovaluation at PRS 16-026(v). Tha carcinogenic
COPCs that have a normalized value of more than 0.1 in the MCE at this PRS are chromium,
benzo(k)tluoranthene, and chrysane, These compounds are, thoretore, rotained as COPCs for

furthar ovaluation.
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TABLE 5.9.8+1
MCE CALCULATION FOR PRS 16-026(v)
"MAX
CONCENTRATION SAL NORMALIZED
ANALYTE ma/ka ma/kg VALUE
Noncarcinogoniec Eftects
Banum 3417 5300 0.060
Coppor 412 2800 0.147
Load 103 400 0.258
Mercury 9.2 23 0,400
Ni¢kol 206.1 1500 0.017
Silvor 7.8 s} 0.021
Zing 17G 23030 0.007
Trichlorofluaromethane 0.01 380 <0.001
Aconaphthons 1.3 2200 0.001
Anthracone 2.9 18000 <0.001
}_Eluorumhono 13 2600 0.005
Fiuorano 1.6 2300 <0,001
Naphthalano 1.2 1000 0.001
Pyrona 0.7 189000 <0.001
Benzoic Acid 0.59 100000 <0.001
Dibanzofuran 0.83 260 0.003
Diothylphthalato 0.083 52000 <0.001
4-Mothyiphenol 0.42 330 C,001
Totryl 0.122 650 «<0.001
TOTAL 0,9
Carcinogenic Effocts
Chromium 160 210 0.762
Mothyinne Chionde 0.004 7.81 «<0.001
Bonzo(k)fluoranthono 2.7 6.1 0.443
Chryseno 6.9 61 0,113
Bis(2-athylhaxyliphthainto 2.9 32 0.091
TOTAL 1.4

5.9.9 Human Health Risk Assessment

A quantitative human hoalth rlsk assessment was not performed for this PRS, However, a
qualitative evaluation of the COPCs identitlad in the screening assessment is prosented.

The carcinogenic COPCs identified above SALs inthe scraening assessmentincludo the PAHS
benzo(a)anthracena, banzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and
indono(1,2,3-cd)pyrene, Also includoc as CORPCs from the MCE aro chromium, chrysono and
benzo(k)fluoranthene (tha concentrations of thase chemicals did not exceed a SAL). Tha PAMs
oxceeded thelr SAL values in throe samples at the outfall at a maximum concentration of 6.5
mg/kg. This maximum concontration {bonzo(v)tluoranthene] exceods the SAL by an order of
magnitude. The sampling locations whote PAHSs ware detectoed also receive storm-watar runof
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from asphalt pavod argas such as tho parking lot to tho west of the PRS. The prasance of PAHS
In the analytical data from this sito is not unusual because PAHs are found In asphalt and are
products of incomplete combustion from motorvehicles. The low concentrations of PAKSs at this
PRS (lass than 10 ppm) are likely to boe associated with runetf from tha nearby paved areas and
roof drains rather than due to PRS-related conamination,

Tho most likely explanation for the observation of PAMs in these soll samplaes s that they
raprasent nonspecific contamination assoclated with general industriai activities. The
“Toxicological Profile {or Polycyclic Aromatic Hydrocarbons (PAHs)" (ATSDR 1995, 55663) by
the Agoncy of Toxlc Substances and Diseasa Registry-shows that soll cancentrations of PAHs
in urban/Industrial argas commonly range In tho tons to hundreds of mg/Kg., The source of
these signatures includas combustion products from organic matorials and fosslii fuels and
runolf from asphalit and rooling tar,

Process knowledge and history for the facllitios associated with 16-026(v) suggests that PAHs
were not usoed in this area. Asphalt and roo! tar are commen sources ¢! PAHs that are
upgradiont from the catchment for this outfall, These matorials and vehicle emissions aro the
likely sourcos torthese contaminant signatures. Parking lot runotf and root drain runotf directly
and strongly Impact this dralnago. This constitutes a continuing sourco of contaminants and
consaquently is not within the scopa of the Environmental Restoration Projact. The PAMS will
bo droppad as COPCs for this PRS,

The maximum ¢hromium value that contributed 0,762 (160 mg/Kg) to the MCE for carcinogens
Is from a samplo collected 2.5-4 {1 below the ground surface. All the other chromium valuas are
loss that 27 mg/Kg. Thare is no viable exposure pathway tor the location of tha maximum
chromlum values under tho current landuse conditions, industrial uso of the site is antlcipated
for the foresecable future. The chromium value Is well-below the industrial PRG tor chromium,
Thereforo, further investigation of chromium as a COPC is not proposad.

CQOPCs are bounded in the downgradiont and vertical directions relative to SALs. Samples at
depth and downgradient samples are all at levels less than SALs, Most constituants show
goneral decraasas in concontration both with incroased dopth and In the downgradient
direction, Chromium is somowhat anomalous, as Is typieal In sump drainages, because it
shows [ts highost value in & samplo taken at a depth of 2.4 ft,
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5.9.10 Preliminary Ecological Assessment

In ¢ooporation with NMED and EPA Region 6, the Laboratory ER Prolect is developing an
approach for ocological risk assessmant. Further egological risk assessment at this sito will bo
doferrod until this site can be assessed as part of the o¢oiogical exposure unll methodology
currently boing dovalopad. Whan completed, the ecological risk assessment will be provided
as an attachmont,

5.9.11 Conclusions and Recommendation

Blased samples collected during the Phase | investigation showed no contamination presant
at levels likely to pose an unacceoptable risk to human raceptors under an Industrial land use
sconario, Matals were not present above SALs. PAHS woro prosont above SALs but are
assoclated with continuing roloases from nearby parking lots and roo!f drains,

Thoso data gonerally suppor! the site-concaptual modal, excopt for the anomalous ¢chromlum
valug observed in a deep sample. This elovated value may bo due to natural high values ot
chromium in the subunit of tho Bandelier tuft that underlies this PRS.

Contamination at this site is bounded, Both downgradient samples and sample at depth are
prasent a! levels below SALs. This PRS is proposed for a human-health NFA under NFA
¢riterion 8,

5.10 16-028(a) South Dralnage

Tho south dralnage is the main drainago channe! irom the burning ground at TA-16, It Is
designated as PRS 16-028(a) in Addendum ] to RF1 Work Plan for Operable Unit 1082 (LANL
1994, 1160}, One samplo location ¢containod ME at a level greator than SAL but loss than PRG,
The PRS is rocommandod for human hoalth NFA,

5.10.1  History

The south drainape is discussed in detail in Subsection 5.8 of the RFI Wark Plan for Oparable
Unit 1082 (LANL 1993 1094). It is also discussed in Section 6.4 undar PRS 16-028(a) of
Addondum ! 1o the RFI Work Plan (LANL 1994, 1160).

The south drainage PRS was established in 1993, in 1994, PRS 16-028(a) was found to bae
synonymous with tho south drainage PRS. The dralnage was suspected to contain varlous
typos of HE ¢ontamination and, possibly, barium from the burning ground runotf. Potantial
contaminants atthis site were idontitiod as ME, ME impurlties and degradation products, metals

TA-16 RF! Report 105 Septomber 29, 1997

Gy e 01

a0 e pbeilizg



RFI Report

(particularly barium), and laboratory chomicals such as selvonts that wore burnod at the
burning ground.

5.10.2 Deascription

PRS 16-028(a) Is refarrod to as tho south drainage because It Is located on the south and of
the TA-16 Burning Ground (Figura 5.0-1) and provides the only drainage for half the burning
ground, it also marks the southern odgo of burning ground activities, The drainage channel Is
wall defined and is cut into tho steop, rocky side of the mosa. PRSs 16-010(¢.d.0,.,.h.).k,1.m)
are all upgradiont of this PRS. Based on Phase | sampling during fiscal year 1995, several of
theso PRSs {16-010[h,k,!,m]) are contaminated at levels well above SALs for HE. They will be
cleaned up in a tuturo Veoluntary Corractive Measure (VOM) or Voluntary Corroctive Action
(VCA). Most of the rest of the upgradiont PRSs (16-010[¢,d,e,1,]]) aro activa burning units that
currently have interim status under RCRA. PRS 16-010(g), tha carben filter treatmant unit, was
proposad for NFA In the RFI Work Plan for QU 1082, and EPA suggested that the unit was
appropriate for removal from the HSWA permit. Dralnage from the asphalt roadway runs
diroctly into PRS 16-028(a).

5.10.3 Previous Investigations

Throa extraction procodure (EP) toxicity soll analyses for solubio barlum in the south drainage,
taken in February 1987, yislded 26 mg/L at 3 it from the upgradient end of thg PRS, 6.6 mg/

L at 20 ft, and 2,7 mg/L at 40 {t, with a background value of 0.8 mg/L (Ellvinger 1990, 15-16-
372). Five soll samples taken furthar downgradient in Nevamber 1987 yleldoed concentrations

of EP toxicity metals, VOCs, and SVOCs below the detection limits of the analytical methods,
axcopt for ono sampla, which yialded an EP toxicity cadmium value of 0,19 mg/L.

A scoping study of metals in tho drainages from the burning ground was performad during the
summar of 1992 (Brown ot al, 1992, 15-16-38%)., Throe soil samples were coltected from the
south dralnage. Barlum congentrations rangad from 941 ppm te 1 420 ppm in the south
drainage.

5.10.4 Field Investigation

The objoctive of the Phaso | invostigation of this site was to use blased sampling to dotermine
if areloase abovo action lavels had occurred. !f a releaso did occur, COPCs would be Identitied
during the Phasa | Investigation.
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The conceptual model for roleases atthis site is that tho primary release mechanism to tha PRS
is by run-on of material from the upgradient PRSs at tha TA-16 Burning Ground. It is assumad
that such discharge wlll rosult in the highest constituont concentrations near the discharge
point and in the downgradient sediment traps, particularly the sediment traps nearost tho top
of tho drainage. Both heavy organic contaminants, such as high explosives and SVQCs, and
inorganic contaminants are hypothasizad to docrease in concentration both vertically Into tuff
and downgradient from the outfall. This conceptual model gulded sampling and screening
locations by emphasizing samples noar the top of the drainage, surface samples, and sofl-tufl
Interface samplos. Flold sereening, particularly tor HE (the principal constituents likely to be
prosent at this site), was further usod to blas samplo locations based on this conceptual model.
Tho Intent was to submit samples with positive s¢recning rosults for laboratory analysis.

The sampling at this site called for fiold scroening of ton randomly selected sediment traps in
the drainage. The field screening would be usad to bias selection of five laboratory samples.
Fiold scrooning was conducted with an XRF for barium, as well as tho HE spottest and radiation
seraaning.

Ton screening samplas that ware collected during 1995 ware surface soll samples takon from
the 0- to 0.5.11 interval. Subsurfaco sumplos were to be coltectad only If the solil-tuff intertace
was located at a depth greatar than 0.5 !t. During sampling in FY 1995, tho soll-tuf{ interface
was idontifiad at a dopth of less than 0.5 It, and no subsurtaca samples ware collegtad.

As a deviation from thae approved work plan, lour subsurtace samples wora takon trom tufi
during a re-sampling flold campaign in August 1997, Thoso samplos wero designod to vertically
bound contamination found during the 1995 sampling. The sumples wore located at the same
places whero the highost lovals of COPCs wara found during the 1995 sampling. The berehole
atlocation ID16-1329 roached the seil-tuff intertace at a gepth of 2 1t Samples ware taken from
this location at the soll-tutf intorface and at a depth of 4-5 t. The borehole at logation 1D 16-
1330 reached the soil-tuff interface betweon 1.1 and 2.1 ft, Tho idontitication of the soilstuft
interface at a depth of loss than 0.5 1t during the FY 1995 campaign was apparently an error,
Samples were taken at the soll-tuff interface and at a depth ol 4=5 1t,

The results of flold screaning for barium using XRF are shown in Table 5.10.4-1, All ¢f the
barium scroening rosults ara below SAL. Flold s¢reening with othor equipment did not ¢etoct
any contamination above background,
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TABLE 5.10.4+1
FIELD SCREENING RESULTS

SAMPLE ID | LOCATION ID | SCREENING METHOD/RESULT
0316-95.1601 16-1329 XRF(Ba): 693 ppm
0316-95.1602| 16.2125 XRF{Ba): not dotectod
0316-95.1603 | 16-1330 XRF{Ba); 1129 ppm
0316.95.1604 | 162126 XRF{Ba}): 545 ppm
0316851606 | 161331 XRF(Ba): 635 ppm
0316.95-16061 162127 XRF{Ba): 578 ppm
0316.95.1607 | 16-1332 XRF(Ba): 674 ppm
0316951608, 16.1333 XRF(Ba): 655 ppm
0316-95-16081 162128 XRF(Ba): 627 ppm
0316951610  16-2129 XRF(Ba): 577 ppm

Table 5.10.4-2 summarizos the samples collected at this PRS. Figure 5.10.4+1 shows screaning
and laboratory sample locations,

TABLE 5.10.4-2
SUMMARY OF REQUEST NUMBERS FOR LABORATORY SAMPLES
TAKEN AT PRS 16-028(a)
SAMPLE LOCATION | DEPTH | SAMPLE | VOCs | SVOCs | HME | INORGs | U
10 10 (t) MATRIX

0316:95-0363 | 161320 | 005 | Sel | Nna" | 1391° [ 1391 | 1392 | 1393
0316-070601 | 16-1320 | 1.1-2.1 | Tut | 3624R | 3624R | 3625R | 3626R | 3627R
0316-07-0602 | 16-1329 | a5 Tult | 3624R | 3624R | 3625R | 3626R | 3627R
0316-050364 | 16-1330 | 0-05 | Soll NA | 1391 | 1391 | 1392 | 1393
0316-97-0603 | 16.1330 | 1.1=2.1 | Tult | 3624R | 3624R | 3625R | 26268 | 3627
0316-07:0604 | 16:1330 | a-§ Tult | 382¢R | 3624R | 3625R | 3626R | 3627R

0316-95.0365 16-1331 0=0.5 Soil NA 1391 | 1391 1392 | 1383
0316-85.0366 16-1332 0-0.5 Soil NA 1391 | 199 1392 | 1383
0316-550367 16-1333 0-0.5 Soll NA 1391 | 1391 1392 | 1393

a, NA = Not Analyzed
b, ER analytical roquest numbor
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§.10.5 Evaluation of Inorganic Chemicals

Table 5.10.5-1 shows the motals prasant at levels above UTLs. Barlum, a componant of many
explosives, was above its UTL but well below its SAL. Arsenie, copper, load, nickel, silver, and
zinc were also above UTLs. All values wore well below SALs. Arsenic will be carrled forward
as a COPC from the avaluation of inorganic chemicals.

Sample 0316-97-0602 was U-qualitiod for barlum due to the presence of barlum in the blank.
Copperhad poorduplicate recovery in samplas 0316-97-0601 through -0604 and was P-qualitied.
Focused validation of these data suggests that they should be J-qualified and considered

gstimated.

510.6 Evaluation of Radionuclides

Uranium was prasent in one sample at a lovel slightly greater than tha UTL. The value Is well
below tho SAL,

510.7 Evaluatien of Qrganic Chemicals

PAHs were found atievels less than 0.3 mg/kg in one sample (Table 5.10.7-1), All the PAH data
worg qualitiod as beaing estimated concentrations. Benzo(a)pyrena was presant at o lovel
slightly greater than its SAL (0.09 ppm vs, 0.061 ppm). No other PAHs were above SALs,
Tetrachloroathene was detected in three out of four subsurface samples, but at lavels well
below SALs (Table 5.10.7-2). SVOC data for only one (0316-97-602) of the four samploes
collacted In 1997 was valld for decision purposas. Data for the other three samples were
rejactod, The ono sample with valld SVOC data contalned no constituants atlevels greaterthan
the detection limlt,
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TABLE 5.10.5-1

INORGAHNICS WITH CONCENTRATIONS GREATER THAN
BACKGROUND UTLs FOR PRS 16-028(a)

liodoy (4H 9L-vL

LLL

SAMPLE DEPTH | SOILUROCK | ARSEMIC BARIUY | COFPER LEAD NCKEL | sivEmR | ToTAL e
1D (m UNIT {mgg) {mg'kg) {m3’kg) {r=3%xg) i33%3) {m3%g) | URANIUM 1 (mg'kg)
{mg%g)
LANLUTL A HA 7.62 ats 155 233 152 nct 5.45 50.8
(a'tsoil)
LANL UTL MIA NA 218 56.6 6.43 1 8.73 < 455 754
(Qbtd)

SAL A HA G 5300 2600 400 1500 315 29 23000
0316950363 | 005 Sod 1.09 321 368 7.9 327 losnapS| 188 |3s.1(p%y)
0316950364 | 0-05 Sci 0.755 588 497 55 235 |osoay | 115 [ 1roe
0316-950366 | 0-05 Sod 1.43 501 393 766 375 | o402 | 253 {srs@y
0316-950367 | 005 Sof 1.13 368 2.81 63 283 | ose3q | 169|301y
0316-97-0661 | 1.1-2.1 obt4 2.4 1770 434 (PJ) 5.2 I 12.5 028(U) 1.38 52.4
0316-97-0602 | 45 Qbts 1.7 74.4 H 59.1 (P.J) 1.3 [ 12.8 025 (U) 4.60 8.4
0316-97-0603 | 1.1-2.1 Cbts 2.0 10 f esspy 33 165 osa)y [ 110 | sis
0316970604 | 45 Qbts 1.3 a2 |l 3209 1.8 166 | o029 1 0.97 I 81.8

2661 ‘62 Joquardos

N/A = Not Applicable

HC = Not Calcutatad

J = Anaite was positively identified, but the result is estima’ed la b2 more uncertain than would normaly be
expected for that analysis.

d. P = Professional jadgment should be appled, depending on proposed use ol tha data.

peop
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TABLE 5.10.7-1

PRS 16-028{a) SOIL CONCENTRATIONS FOR DETECTED
SEMIVOLATILE ORGANIC ANALYTES

SAMPLE | DEPTH| ANTHRA- | BEN2O(a)- |BENZO{}| BEHZO{b)- BENZOk) | CHAYSENE | FLUOR. | PHEMAN- | PYREME

10 () CENE | ANTHRACENE| PYRENE | FLUORANTHENE | FLUGRANTHENE] (mg%g) | ANTHENE | THRENE | (mg/xg)
{mga’kg} (mgkg) {mg’kg) {mg'xg) {mgxg) {mgxg) | (mgxg)

SAL wa*l 18000 0.61 0.061 0.61 6.1 61 2600 ne® 119000

EQL HA 0.33 0.33 0.33 033 033 033 0.33 0.33 0.33

0316-95-0363| 005 | 0042( | 0095¢) X 0.15{J) 0.056 () onu( | oz | 020 lo2@

doday 1.y

ik

34000y 144 9LV.L

a. WA= HNo Applicabls
b. HNC=Hd Caafated
c. J=Estmated quantty—result is aboye the detection kmit but below the estimaled quantitation EmiL.
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TABLE 5.10,7-2

T
PRS 16-028(n) SOIL CONCENTRATICNS FOR DETECTED s
VOLATILE ORGANIC ANALYTES ,};
SAMPLE DEPTH TETRACHLOROETHENE .
s {11} {malkg) ;.a-'
SAL N/A" 5.4
QL NIA 0.0059
0316-95-0363 0-0.5 NAP
0216-97-0601 1,142.1 0.230
0316-07.0603 1.1.2.1 Y
0316-97-0604 45 0,024

0, N/A = Not Applicable
b, NA = NotAnalyzed

ME was founa In a number of samples, Table 5.10.7-3 presents the analytical rosults for
samples containing HE, Only sample 0316-95-0363 contained ME (RDX only} at a level abovo
SAL. All othor samples showed that HE contamination dropped off significantly whth distance
from the burning ground, with only very low lovals of HMX (< 1 pom) detectod at the farthest
downgradiont point. Samples taken al tho seil-tulf interface and intuft also had no oriow lovals
of HE. Only a single subsurface sample, 0316-97-0603, containod any HE (4.87 mg/kg of

MMX).
TABLE 5.10.7-3
PRS 16-028(a) SOIL CONCENTRATIONS FOR
DETECTED HIGH EXPLOSIVE ANALYTES
SAMPLE DEPTH 2ADNT | &ADNT HMX RDX | 135TNB| TNT
) (1t} (mg/kg) | (mg/ka) | (mglkg) { (mgfkg) | (malkg) | (mglkg)
SAL N/A® Nod NG 3300 4 3.3 15
EQL N/A 0.26 NC 2.2 1 0.25 0.25
0310-95:0963 | D-0.5 0,003 0.097 B.22 2.33 0,139

03106-95-0364 0-0.5 | 0.081(U% 012 1.04 0.174(U) | 0,002(U} | 0.080{U)
0316-05-0365 0-0.5 2.081(U) | 0.084{L) 0.34 0.174(U) | 0.092(U) | C.089(L)
0316-05-0366 0~0.5 0.171 0.247 0.644 | 0.175(U) | 0.003(V) | 0.301

0316-95-0367 0~0.5 0.081(U) | 0,084(Uy | 0.432 | 074Uy 1 Q.082(L) | 0.08%W)
0316-97-0603 | 1.1=2.1 0.25(U) 0.25(V) 4.87 1) 0.25(U) | 0.25(U)

&, N/A o Not Applicablo
b. NC = Not Calculatod
c. U = Undotoctod—tho listod vilue is the dotection imit,
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5108 Risk-Bascd Serecning Assessment

Saven inorganic, one radionuclide, and several organic chemicals were carriod forward {rom
the backgroung comparison and erganic constituant evaluation. As described in Section 3 of
this roport, analytes are dividad Into three classes for the screening assessment
(noncarcinagans, carcinogans, and radienuclidas), depanding on which toxicological etfect
torms the basis of thelr SAL, This soparation Is required to evaluato possible additive etfects

within each ¢lass of chemical.

RDX and benzo(a)pyrone exceadod their SALs In one sample. Those two constituents will be
rotainod as GOPCs for furthar avaluation, Sample results that oxcoodod SAL valuos are

highlighted in black squares in tho pravious tablas.

Arsonic is prosent at a lgvel slightly higher than the UTL for Qbtd (2.4 vs, 2,18), Howevar, this
sample was a soil-iuff intorface sampla. Application of a tut! UTL to this material is an extromely
conservative assumption. The sample valuo of 2.4 |s well bolow the UTL for arsanic (7.82) in
solls, Bacausa the sample s a mixture of tulf and soil, It is not surprising that arsenic is higher
than the tuf! UTL. Arsenic will be dropped as a COPC because it Is extramaely likely that the
single samplo with a value groater than tho UTL ropresants a mixture of arsenle-poor tutf and

arsonicerich se¢il.

AnMCE calculation was pertormed using tho sum of these maximum constituent concentrations
that excaodod background UTLs but wore loss than SALs, The MCE results tornencarcinogans
and chemical carcinogens ware 1.05 and 0,383, raspectivoly, The MCE value for noncar¢inegenic
compounds is equal to or greater than unity; therefore, a potential human-heaith risk based en
additivo offocts has been Identifled for this class of chemicals. The noncarcinogenic COPCs
that have a normalized value ¢f mere than 0.1 in the MCE at this PRS are barium, lead, and
1.3,8-trinltrobonzong. Thaese compounds ara, theralore, rotained as COPCs for further
ovaluation. The MCE value for carcinogenic compounds Is less than the target value of 1,
indicating that muitipla constituents below SALs are not prasent at lovels that pese a risk when
combinad, The MCE calculations aro presented in Table 5.10.8-1,
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TABLE 5.10.8-1
MCE CALCULATION FOR PRS 16-028(a)

ANALYTE MAX SAL NORMALIZED VALUE
CONCENTRATION
Noncarcineqgenic Effects
Banum 588 5 300 0,111
coppor 73.2 2 80O 0.026
Load 76.6 400 0.191
Nickol 16.6 1 500 0.011
Zing 170 23 00 0.007
Anthraceno 0.04 18 000 <0,001
Fluoranthane 0.3 2 600 «0.001
Pyrono 0.2 19 000 «(),001
HMX 4,22 3 300 0.002
1,3,5-Trnlirobonzono 2.3 3.3 0.897
TOTAL 1.06
Careinongonic Etfoetn
Bonzo{a)anthraceno 0.1 0.61 0,184
Banzo(bjliuoranthano 0.055 5.1 0.008
| Benzo(k)tiuornnthane Q.06 G 0.010
Totrachioroathena 1.0 5.4 0.18%
Chrysann 0.1 61 0.002
2.4.6:.TNT 0.2 15 0.013
TOTAL 0.383

Only a single radionuclide, uranium, was found above UTL, so no MCE for radionuciidas was performad.

5.10.9 Human-Hesalth Risk Assessment

RDX and benzo(a)pyrenc were identitied as COPCs in the screening assessmant presented in
Sectlon 5.10.8. Due to the low concentrations of those compounds, a quantitative human-
health risk assessment was not performed for this PRS. However, a qualitative ovaluation of
thaese COPCs is prasented,

RDX and benzo{alpyrene wara detected abova theirrespective SALs. Each of these constituents
was detectad in one out of tive surface samples, The data for these contaminants do not oxceed
EPA Raglon 9industrinl PRGs, These contaminants are removed as COPCs bacause industrial
land use will continue at this location for the foreseeable future. In additlon, this dralnage
recoives run-on from the upgradient road, suggesting that the PAM is derlvad from a continuing
source,
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Tha noncarcinogenic chemicals analyzed in the MCE had a normalized sum 0! 1.0. The COPCs
that have a normalized contribution ¢f more than 0,1 at this PRS are barlum, lead, and
trinltrobenzene. Tha maximum concentrations dotacted for these chemicals waro compared
with preliminary remediation goals (PRGs) tor industrial seil (as published by EPA Reglen 9).
This comparison indicates that concentrations of noncarcinoganic compounds in the soil
around this outtall are an order of magnitude below concentrations that would potentially
Impact human health under an Industrial exposure scenarie (Table 5.10.9-1). Ragion 9 PRGs
for Industrial soll are conservativaly based on 250 days por year of exposure, an assumption
that Is highly conservative for an cutfall area behind a TA-16 bulilding. In addition, the MCE
calculation assumes additivity. The maximum valuos for barlum, lead, and 1,3,5-trinitrobenzene

are from threo different sampla locations, making simultaneous exposure- highly unlikely,
Therefore, basaed on this qualitative evaluation of the noncarcinogenic chemicals detected at
this PRS, furthor human-health risk analysaes tor thesae chomicals is not justified,

TABLE 50? 0.9'1

COMPARISON OF CQPCs TQ INDUSTRIAL SOIL PRGs

CHEMICAL MAXIMUM INDUSTRIAL SOQIL
CONCENTRATION PRG
(mg/kg) (mglkg)
Bordum 588 100000
Load 77 1000
1,3,5-trinltrobanzenoe 2 34
Benzo(a)pyrono 0.1 0.3
ROX 5 17

The throo rejosted SVOC samplas do not significanily affect the docislon at this site, The single
valld SVOC sample collected in 1997 sulficiently bounds SVOC contamination in the vartica!
diraction. The 1995 data bounded the contamination In the downgradient direction,

Tho data collocted at this PRS have dotermined the extont of contamination relative to SALs.
Both downgradient samples and samples collected at depth are well balow SALs. The single
sampie that contained PAM at levels greatar than SALs had a valid SVOC analysis diractly
baneath It. In addition, a trand toward decreasing constituent ¢concentration is seen in both the
vartical and downgradient diractions.
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5.10.10 Proliminary Ecologlcal Assessment 2
In cooperation with NMED and EPA Reglon 6, the Laboratory ER Project is daoveoloping an 'i"
approach for ocological risk assessmaont, Further ecological risk assossmant at this site will be o
doforred untll this site can bo assessed as part of the ecological oxposure unit mathodology é
currently being developed. When comploted, the ecological risk assessmant will be provided =

as an attachment,

5.10,11 Conclusions and Recommendations

Five surtace soll laboratory samples and four subsurface laboratory samples wore collectad in
the drainago from the south side of tha TA-16 Burning Ground. The south dralnage is a weli-
definad channol, which makes it oasy to locate the potontial off-site pathway, Luboratory
samplos weoro selected from five fiold locations, consarvatively biased (o sediment traps that
screon high tor barium. Barium and HE wets tho potential contaminants most likely to bo
prasant at this site. A second flold campaign sampled locations that initlally showod the
prasenco of contamination,

Tho rosults show that one sarmple at the top of tho masa had lovels of HE above SAL. RDX and
benzo(a)pyrona woro prasont at lavels abovo SALs, All of the rosults above SALs weore below
EPA Region 9 PRGs, The concentration of contaminants drops off quickly and the last
downgradiont sample contained only trace amounts of HMX, Samplos at depth show all
constituants at iovels less than SALs. Contamination is bounded In tho downgradient and
vertical directions relative to SALs.

Thesa data generally support the site-conceptual modoel: The highest concentrations of
constliuants are found noarest the source of contamination at the TA-16 Burning Ground.

This PRS is proposaed {or human-health NFA based on NFA Criterlon 5.
5.1 PRS 16-030(g)

PRS 18«030(g) is tho inactive outiall from the sump at TA-16-380, o formor HE inspoction
bullding. The contaminants in the outiall include lead, PAMS, and a varioty of ME. It is
racommanded for human-heaith NFA because the gontaminant concaentrations do not pose a
risk 10 human health,
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5.11.1  History
PRS 16-030(g) Is discussed in detali in Subsaction 5.2 of the RFI work plan (LANL 1993, 1084),

PRS 16-080{g) Is the outlall from the sump at TA-16-380, a formar HE Inspoction facllity, The
focllity is currently usad for storage of classitled parts, TA-16-380 was bullt in 1952 and
continues as an active facllity. Tho bullding Is ne longer used for HE Inspection. Boecause this
outfall Is from an ME inspaection building, HE, ME dagradation products and Impurities, and
metals waro tho major potential contaminants at this site, Small ¢hips of HE and HE dust could
have entered the outfall from the sump.

5112 Description

Tha PRS Is located south of TA-16-380 (Figura 5.0-1) on top of a mesa, In a weall-defined
drainago that slopes to the south. The drainage historically received effluent from the HE
sumps, from a parking-lot drain, and from the stoam-hoating system, The sump and steam-
hoating system discharge have bean plugged, The outfall now recelves only parking fot runotf,
Dralnage from this sito Is to the south into Water Canyon. This outfall s NPRES permitted under
permit EPA 05A052. Tho outfall is in tho procass of being removed from the Laboratory's

NPRES pormit.

5.11.3 Previous Investigations

Soveral studios of offluent from TA-16 sumps have beon parformod ovor tho last 30 years, The
studles are discussad in dotall in the AFI Work Plan for QU 1082 (LANL 1993, 1094). Threa
studies involved the outtall assoctated with PRS 16-030(g). Studies by Baytos in the 1970s and
early 1980s showad almost ne HE in tho outfall, axcept {or 0.4% wi HE in one sample in 1985
(Baytos 1970, 15-16-278, through Baytos 1988, 15-16-266). A soil study In this drainage
showod less than 10 ppm of barlum, loss than 1 ppm of HMX and RDX, and 11 ppm of TNT
(Turner and Schwartz 1971, 15-16-284). During the 1970s, water samplos from this outtall
warg analyzed as part of tha NPFDES pormit application process. Rosults showad that affluent
contained 4 to 20 ppm TNT (Rickenbaugh 1979, 15-16-440; LASL 1977, 15-16+380).

5114 Fleld investigation

Tha objoctive of Phase | sampling at this site was to datermine via biasod sampling if a release
had eccurred {rom tho drain ling outiall and if that reieaso caused contamination above agtion
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levels, The sampling design was blased to deotact contaminants by collecting samplos at =
o

locations most likely to be contaminated, according to the site conceptual model, The sampling =
L d

and analysis plan was also dosigned to: {1) delincate any contamination above action levols %
et

in both vertical and downgradiant diractions to support cleanup activities; and (2) provide .
sufticlent data 1o support a preliminary risk assessmont, |f contamination did occur, Phase | o)
'C}

investigation would aiso idontify all COPCs,

The slte conceptual model for roloases at this outfall is that tha primary release mechanism to
the PRS is by discharge of constituents from the outfall pipo to the downgradient drainage area.
It is assumed that such discharge wiil rosult in the highest constituent concantrations near the
outfall and in the downgradiant sediment traps, particularly the sediment traps nearest the
outfall, Non-volatile constituents (e.g. SVOCs, HE, Inarganics) are hypothosized to docrease
in concantration vertically into tutt and downgradient from the outfall. Volatiie organics are
likoly to be at higher concentrations in subsurface samples bacause they are likoly to volatilize
in near-surface samplos due to tomperature fluctuations, Tha soll-tuff intertace consists of a
transition in both material and hydregeciogic properties that ¢an act as a ¢olioction and
transport zone for contaminants, This conceptual mode! guided sampling and screening
locations by emphasizing samplos near the outfall, surface samples, and soll-tuff intertace
samples. Field screanig=particularly for the HE, whigh are the principal constituents likaly to
bo prosent at this sito--was furthar used to blas sample logations, basad on this conceptual
model, Tho intent was to submit samples with positive sereoning rosults for laboratory analysls,

The EPA-approved Phase | invastigation of this site called for two borcholes to be drilled near
the outtall, The first borehole was drillad at the outtall, The second borehole was drilled at the
naxt downstream sedimen! trap, Borohole samples were collected from the suriace intorval,
the intorval bounding the soil-tuft intarface, and the bottom of cach borehole. The bottom of
cach boroholo was at lsast 2.5 ft below the soii-tul! Interface,

Boyond the boreholos, sample iocations waro screened for ME at 10-t intervals downgradient,
At the first negative HE scraening iocation, a total of three surface laboratory samples were
collocted at 20-ft intervals. A minimum ol two additional surface laboratory samples were
collactad further downgradiont,

The depth of the borahole at the outfall itsalf was 12.5 11, Tho soil-tuff interface was reached
at 9 ft. While coliecting sample 0316-95-0288, the soil-tuft interface sample at the outfall, the
tield toam encountered auger refusal while hand augering at a dopth of approximatgly 10 in.
Tuff matarial was rotrioved in sampla 0316-85-0268; howavor, the tlald toam later realized that
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the soll-tulf intorface was significantly dooper at this site, The hole was resampled and & new
soll-tyff intortace sample, 0316-95-0505, was collected with a split spoon. The depth of the
borahole located 16 {t downgradient from the outfall was 7 ft. Tha soll-tult intortace was located
at a depth of 4 11,

Twolve analytical samples wero collectod at this site. All samples wore flold screoned for

VOCs, radiation, and ME, All field scroening results were nagative.

The RFI work plan called for the outfall to be screened for a distance of 500 it down the
dralnage. This could not be dona because the drainage drops off sharply into Water Canyon
at 450 {t, This deviation had no impact on thg sampling results because sufticlant samples were
collectad In the aroas most likely to be Impacted by constituants from this PRS. All laboratory

samplos wore collected within 350 1t of the outfall,

losations.

Table 5.11.4-1 summarizes the sampling at the site and Flgure 5.11.4-1 shows sample

TABLE 5.11.4-1
SUMMARY OF REQUEST NUMBERS FOR LABORATORY SAMPLES TAKEN AT
PRS 16-030(g)
SAMPLEID | LOCATION (D | DEPTH | SAMPLE | VvOCa | SVOCs | HE INORGs
{tm MATRIX

0316-95.0267 | 16+1608 0:0.5 Soi Na? | e2® | Na 924
0316.05-0268 | 16:1606 0.51,5 Soil 923 923 923 924
0316.95.0269 | 16-1606 11.125 | Obia 972 072 972 978
0316-95-0270 | 18.1668 0:0.5 Soll 923 923 NA 924
0316:95.0271 |  16-1668 0.5:0.9 Soil 923 923 NA 924
0316-95.0272 16.1668 Gu7 Qbd 1242 1242 1242 1243
0316-95.0273 | 16.1607 0:0.5 Soil NA 215" | 215 206
0316:95.0274 {  16-1608 0-0.5 Soit NA 215" | 215 206
0316-95-0275 | 16+1609 0.0.5 Soil NA 215" | 215 206
0316-95.0276 | 16+1610 0.0.5 Soll NA 215" | 215 206
0316:95.0277 | 1641614 0:0.5 Soil NA 215" | 215 206
0316-95-0505 | 16-1606 8.5:9.5 Soll 972 972 972 978

a. NA = Not Analyzod

b. ER analytical requost number

® Sampins woro not analyzed for SVQCs duo to laboratery orror,

120 TA-16 RF! Report
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511.5 Evaluatien of Inorganic Chemicals

Table 5.11.5+1 shows the motals prosant at levels abeve UTLs. Lead Is presont in one sample
at 9% abovae Its SAL. Load is aiso alovated above background in saveral other samples. Barlum
and lead data wore P-qualitled In ono sample because duplicate recovaery was poor.

TABLE 5,11.5-1
INORGANICS WITH CONCENTRATIONS GREATER THAN BACKGROUND UTLs
FOR PRS 16-030(g)
SARPLETD BEPTH | SOIURDGR | BARIUW CRRGHIUT CUPPEN LEAD | 2IRE
___ mn UNIT — {mglkg) {malkg) {malkg) {mg/kg) | {mglkg)
LANL UTL (o a N/A <315 - 193 - 30.7 23.3 $0.8
goll) N/A
__L..{&NL UTL (Qbtd) N/A N/A 6.8 10.9 8.4 11 75.4
SAL N/A N/A 5 300 210 2 BOO 400 23 000
0316.85.0267 0:0.5 soll 67.4 8.8 141 27.1 102
0318-95-0268 0.5+1.5 soll 391 36,9 101 138 107
0316-05-0270 0-0.5 s6l| 74 12.6 3.2 40 88,5
0316950272 57 Qbtd 147 2.2 a0.9 1.8 (Jo) 56.4
0316.95-0273 0.0.5 goil 150 6.9 73 ag.8
0316.05.0274 0-0.5 soll 93.4 7 34,9 a7 85,6
0316-05-0275 0-0.5 soll 97.4 4.4 652.4 25.9 45.5

@ N/A w Not applicable,
b J+w Estimalod value likely to be high,
@ P Professional judgment should bo applied, deponding on propesed use of the data,

5.11.6 Evaluation of Radlonuclides

Radionuclides were not analyzed for at this PRS because process knowledge and facility
history suggoasts that radlonuclides were not associated with this PRS,

5.11.7 Evaluation of Organic Chemicals

Tho only VOC present at this PRS was agetone. 1t was tound In sample 0316.95-0271 at a
concentration of 0.009 mg/kg, although this value was qualitied as estimated. This lovel of
acetono is below the EQL of 0.02 mg/kg and woll below the SAL of 2 000 mg/kg.

PAMs wore found In a number ¢t samples. PAHs were presoent in someo samples at levols above
SALs. The data are provided in Table 5.11.7.1, Note that samples 0316-95-0273 through -0277
were not analyzed for SVOCs dua to an error at the analytical laboratory, The oxisting data
shows that PARMs aro prosont in tho outfall, but other SVOCs are not presant at levels of
concorn. Based on the SVOC data avallable, the PAM ¢ontamination decreases with depth,

September29, 1957 122 TA=18 RF! Report




TABLE 5.11.7-1
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HE was found in a number of samples. Table 5.11.7-2 prasents the analytical results for
samples containing HE, No sample ¢ontainod ME at levels noar SALs,

TABLE 5,11,7-2
PRS 16-030(g) SOIL CONCENTRATIONS FOR
DETECTED HE ANALYTES
SAMPLE D DEPTH | QADNT | GADNT | &4=UN: HMA TATD 1y Nd M:H
{11y | (moixg) | {mp/kg) | {malkg) | {ma/kg) | (morkg) | (matkg) | (morkg)
SAL Nfi\a NCD NG .55 33 NG 3.3 16
EQL NIA 0.26 NG 0.25 2.2 NG 0.25 0.25
0316.95-0268 051,51 0,109 | 0.218 0.058 0.356 nad 0.086 0.309
< ) b
(S ]
0316.95-0270 00,5 Q.078 Q.092 0.058 1.72 NA, 0.086 009
(U} (L {th (%) (U}
0316-05-0273 005 | 0.076 0.124 | 0,05 0167 | 334(J) | 0085 0.206
() {U) w {U}
0316-95-0275 Q0.5 0,078 0.084 0114 0.171 1.99 (V)1 Q097 Q.108
(L) w [(5]] {U)
0316-06-0278 0-0.5 0.07% 0.091 Q.04 0.166 1,94 (V)| 0.094 0,478
(i {L {t (U [(9)]
0316950508 8.59,5] 0076 Q.081 Q.056 0.165 NA 0.184 0.089
{U) U ) {0 ()
4 N/A = Net applicable.
2 NC = Not calculntod,
S ) m Undotoctad, The listod value is the dotoction limit,
4 NA m Not unalyzod.

511.8 Risk-Based Screcning Assessment

Fivo Inorganic and twenty-four organi¢ ¢hamicals wore carried torward from the background
comparison ang organic constituent ovaluation. As doscribed In Chapter 3 of this report,
analytes are divided into throe c¢lasses for tho screoning assessment (honcarcinogens,
carcinegons, and radlonuclides), depending on which toxicological etfect forms the basls of
their SAL. This separation s required to evaluate possible additive eftects within each class
of chemical,

Onlyinsamplo, 0316-95-0273, did load oxcoed its SAL, Benzo(a)anthracene, banze(a)pyrane,
banzo(biluoranthene, dibenzo(a,h)anthragene, and indene(1,2,3-c,d)pyrene oxceaded SAL
values in soveral soll samplos. These compounds will bo rotained as COPCs for {furthor
evaluation, Sample rosults that oxceedod SAL values ara highlighted in black squares in the
provious tables.

An MCE calculation was parformed using the sum of the maximum congentrations of constituents
that excooded background UTLs but were less than SALs. Tho MCE rasults tor noncarginegaens
and chemical ¢arcinogens ware 0.2 and 0.8, respectively, Theso MCE values aro loss than
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unity: therefore, a petential human health risk based on additive effects from contaminants not
excoeding SALs is not {dentitied tor thaese classes o! chomicals, and no turthoer COPCs have
beon identitied, The MCE calculations are prasentod in Table 5,11.8-1,
TABLE 5,11.8+1
MCE CALCULATION FOR PRS 16-030(g)

Mnx Conc, SAL
Analyie ma/kg maikq Normalizod Value
Nencarcinogenic Effocts
Banum 391 5300 0.074
Copper 52.4 2800 0.022
2ine 107 ' 23 000 0.005
Acotano 0.009 2100 0,001
Aconaphthane 0.84 2200 <0001
Anthracnne 1.8 18 000 «<0.001
“Fluoranthono 9 2600 0,008
Flyorano 0.98 2300 | «0.001
Naphthaleno 0.86 1000 0.001
Pyrons 8.5 19 000, «<0.00
Dibonzeoturan 0.53 260 0.002
Di.n=butyl phthalato 2.2 65001 - «0.001
HVIX 1.72 3300 Q.01
1,3,5-TNB 0.184 3.3 0.056
TOTAL 0,2
Carcinogenic Effects
Chromum 34.5 210 0,183
Bonzol(kitiuoranthono 2.5 6.1 0.410
Lhryseng 2.7 61 0.044
2,4-DONT 0,114 0.65 0.175
TNT 0.478 15 Q0432
TOTAL 0.8

511.8 Human HMoaith Risk Assessment

Lead and five PAHs wore idontifiod as COPCs in the s¢reening assessmant prasented n
Sectlon 5.11.8, Dug to tho low concentrations of these compounds, a quantitative human
health risk assessmoent was not performed tor this PRS, Howovor, a qualitative evaluation of
these COPCs is prosantad.

Lead was detoctad in ono out of olght samples, at a concentration 9% aboveo its SAL (434
vorsus 400 ppm}. Thae EPA Roglon IX industrial PRG for lead is 1000 mg/Kg. This is a more
appropriate docision point, given tho industrial landuse for this PRG, Theroforo, additional
evaluation of lead for human health risk will not be pursued.

Five PAHs were identitied in tho screening assessmont presented in Section 5.11.8, PAHs
were detecled above SALs at this PRS. The sampling locations where PAMs were dotocted
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rocelvo storm-water runoft from asphalt paved areas that drain into a parking-lot drain that also
discharges Into this PRS, The prosenco of PAMs in the anaiytical data {rom this site Is not
unusual becausa PAHSs aro tound in asphalt and are products of incomplate combustion {rom
moter vahicles. The low concantrations of PAMSs at this PRS {lass than 5 ppm) are likely to be
associatod with runoft from the nearby paved areas rather than due to PRS-related

contamination,

The most likely explanation for the observation of PAHs in these soil samples s that thay
represant nonspocific contamination assoclated with general Industrial activities. The
“Toxicological Profile for Polycyclic Aromatic Hydrocarbons (PAHS)" (ATSDR 1985, 55663) by
the Agency of Toxic Substances and Disease Raglstry shows that soll concentrations of PAHs
in urban/industrial aroas commonly rango in the tens to hundrods of mg/Kg. The source of
theso signatures includes combustion products from organic materials and fossil fuels and
runelf from asphalt and roefing tar.

Procass knowledge and history for the facllities assoclated with 16-030(g) suggests that PAMs
wore not used in this Area. Asphalt is a common sources of PAMSs that is upgradient of this
PRS.in particular, the drainage from the noarby parking lot runs directly into this outfatl-
discharge area. These materials and vahicle emissions are the likely sources tor these
contaminant signatures. This constitutes a continuing seurce of contaminants and consequently
15 not within the scope of tha Environmental Restoration Projact. The PAHs wlll be dropped as
COPRCs for this PRS,

511,10 Preliminory Ecologicnl Assessment

In cooperation with NMED and EPA Ragion 6, tho Laboratory ER Project is daveloping an
approach for ocological risk assessment, Further acological risk assessmant at this site will ba
deferrad until this site can be assessed as part of the ecological exposure unit methodology
currently being doveloped. Whon ¢complated, the ecological risk assessment will be provided
as an Attachmeont,

51111 Conclusions and Recommendation

Tho objective of the Phase | RF! at PRS 16-030(g) was to detormina if a roloase had occurred
from the sump drain lino, outtall, and dralnage at this site at a teve! that represents a risk to
human heaith and the environment, RFl sampling was conductod at locations biased to
roprosont the area(s) of groatest contamination. Tho COPCs that wore Idantitied have been:
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(1) shown not roprasent a risk in an industrlal scenario (L.e. lead), or (2) attributod to on-geing
roloascs from the nearby parking lot, which drains directly to this outtall (the PAHMSs).

These data generally support tho site-conceptual model, excopt tor slightly olevated copper
and chromium values observad in one of the two daopost samples, Thoso olevaled valuos may
be due to natural high values of these constitugnts in the subunit of the Bandatiar tuff that

undariies this PRS.

Contamination has beon boundod relative to SALs excopt forthe PAMs, Both samples at depth
and downgradiont samplas contain constituents at lavels well below SALs for all constituonts
analyzed, PAH contamination has not booen bounded, bacauso the downgradient samples were
net analyzed for SVOCs, However, the SVOC contamination is attributable to an ongoing
reloase. The data suggosts that widesproad contamination at concentrations ¢f human heaith
concarn has not occurrod, PRS 16-030(g) Is rocommended {or human-health NFA,
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APPENDIX A. ANALYTICAL SUITES

Results of analyses can be found in the Facility for Infarmation Management and Display
(FIMAD), Hard copias of supperting information will be provided upon roquost,

Chamicals that are reported by analytical laboratories as not detected have not been Included
in the tables of this RFl report. Nonetheless, undetectod analytes are often part of the daclsion-
making precess and it is important to note that these chemicals woro analyzed. This appendix
lists the target analytas in each analytical sulte included in the tables of Section S,

Aluminum

Arsenic

Beryllium
Cadmium
Calelum
Chromium

Antimony

Barium

inorganic Sulte

Cobalt Magnesium
Coppar Manganese
fron Mercury
Load Nickal

Potasslum Thalllum
Selenium Vanadium
Silver Zine
Sodium

Volatiie Qrganic Compound (VOC) Sulte

Acotong

Banzane
Bromobenzone
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
2-Butanona
n-Butyibenzene
sec-Butylbenzeone
tert-Butylbanzene
Carbon disuliide
Carbon tetrachioride
Chlorobenzone
Chlorocthane
Chioroform
Chloromothane
2-Chiorotoluene
4.Chlorotoluono
1,2-Dibromo-3-chioropropane
1,2-Dibromoethane
Dibromomethane

TA-16 RFl Report

Dibromochloromothano
1,2-Dichlorobanzene
1,3-Dichlorobanzone
1,4-Dichlorobenzene
Dichloredifluoromathano
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloreathene
cis=1,2-Dichlorocthene
trans-1,2-Dichloroathaena
1,2-Dichloropropana
1,3-Dighloropropane
2,2-Dichioropropane
1,1-Dichloropropene
cis+1,3-Cichloropropene
trans-1,3-Dichioropropana
Ethylbonzeno
Hexachlorobutadiene
2-Hoxanona
lodomethane
Isopropylbonzone
pelsopropyitolueng

At

Methy! ledido
4-Mathyl-2-pentanone
Mathylene chiorido
Naphthalene
n-Propylbanzeno
Styrene
1,1,1,2-Tetrachloroethane
1.1.2,2,-Totrachloroathane
Totrachioroothone
Toluane
Trichlerotritiuorosthane
1.2,4-Trichlorebenzone
1,1,1-Trichloroethane
1,1,2-Trichioroathane
Trichloroethene
Trichioroflucromethane
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1.3,5-Trimethylbanzene
Vinyl chloride
o,m-Xylene

p-Xyleno
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Semivolatile Organic Compound (SVOC) Suite

Acenaphthona Chrysane isophorona
Acanaphthylong Dibenzo(a,hjanthracens 2-Mathylnaphthalone
Anlline Dibenzefuran 2-Mathylphanel
Anthracena 1,2-Dichiorobenzone 4-Mathylphenol
Azobenzone 1.3-Dichlorgbenzene Naphthalene
Benzo(a)anthracene 1.4-Dichlarobenzene 2-Nitroanilino
Benzo(b)fluoranthene 3,3Dichlorobenziding 3-Nitroanlline
Bonzo(k}!luoranthena 2,4-Dichlorophanol 4-Nitroaniline
Benzo(g.h.)peryleno Diothylphthalate Nitrobanzeno
Banzo{a)pyrana Dimothylphthalate 2-Nlirophanol
Benzoic acid Di-n-butyiphthalate 4-Nitrophonol
Benzy! alechol Di-n-octylphthalate N-Nitrosodimethylamine
Bls(2-chioroothoxy)mathane  2,4-Dimothylphenol N-Nitrosodiphonylamine
Blis{2-chloreathyl)other 2,4Dinitropheno! N-Nitroso-gdi-n-propylamineg
Bis{2-chloroisopropyliether  4,6-Dinitro-2-mathylphenot Pentachiorophanol
Bis{2-athylhaxyl}phthalato 2,4<Dinitrotoluene Phananthrang
4-Bromophenylphany! ethar  2,6-Dinitroteluoneg Phanol
Butylbenzylphthalate Fluoranthene Pyrane
Carbazole Fluorana Pyridine
4-Chloroaniline Mexachlorebenzone 1.2.4-Trichlorobanzano

4-Chloro-3-mathylphenol
2-Chloronaphthalone
2-Chiorophencl
4-Chlorophenylphonyl athar

Hexachlorobutadieno
Hexachlorocyclopantadiena
Hoxachloroathane
Indeno(1,2,3-¢d)pyreno

Uranium Sulte

Total Uranium

2.4,5-Trichiorophenol
2,4,6-Trichlorophenel

Radionuclide Sulte—~Gamma Spectroscopy

Amaricium=241 Carlum-144 Cosium=137

Cobalt-60 Europitum-152 loding-129

Potassium-40 Ruthenium-106 Sodium-22
September 28, 1997 A2
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High Explosives Sulte
2:Amino«4,6-DNT HMX RDX
4-Amino+2,6-DNT Nitrobenzene (NB) Tetryl

1,3-Dinitrobenzane (1,3-DNB)  o-Nitrotoluene (2-NT)  1,3,5-Trinitrobenzeno (1,3,5-TNB)
2,4-Dinitrotoluene (2,4-DNT)  me-Nitrotoluene (3-NT)  2,4,6-Trinitrotoluene (2,4,6-TNT)
2,6-Dinitrotoluene (2,6-DNT)  p-Nitrotoluane (4-NT)

Extended High Explosives Suite

Nitroglycerin Nitroguanadine Pentaerythritol tetranitrate(PETN)
Triaminiotrinitrobenzene (TATB)
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APPENDIX B. DATA VALIDATION 5
o
=
B
Tho following tables summarize the results of quality assurance/quality control data validation >
for all analytieal results used to support rocommendations in this RF! roport., Tables are -
prasented in order of request number for each sample dolivery group sent for laboratory é

analysis. The tables are grouped by analytical sulte. Roquest numbers for cach PRS are clted
in Section 5.x.4, in Table 5.x.4-1, ontitled Summary of Roquest Numbers 1or Samples Taken
at PRS xx-xxx,

Tables in this appondix covar radiochemical analysls (Table B-1), HE analysis {Table 8-2),
Inorganic analysis (Tablo B-3), SVOC analysls (Table B-4), total uranium analysis (Table B-5)
and VOC analysis (Table B-6),

TABLE B+
DATA QUALITY EVALUATION FOR RADIOCHEMISTRY ANALYSES AT TA-16

SUITE REQUEST NUMBER COMMENTS
Radionuclidos 330 All data aro usoable without qualification,
Radionuclides 1108 All data aro usoable without qualification,
Radionuclides 1194 All data are usoable withaut qualification,
Radionuclidos 1244 All data aro useable without gualification.
Radionuclidos 1253 All dnta aro useable without qualiticotion,
Radienuclidos 3627 All data are usoablo without gualification.
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TABLE 8-2
DATA QUALITY EVALUATION FOR HIGH EXPLOSIVES ANALYSES AT TA-16
REQUEST

SUITE NUMBER COMMENTS

HEXR" 116 | All datn are useable without qualificatien. |

HEXP" 121 | All data aro usoabla without quaiification, {

HEXP" 140 | TATB In samples 0316-95-0184,-0195,-0196 and nitreguanadine In sample
0316-95-0206 worg not datocted in socond column analysts and should bo
considarod ostimatod, All data are useable with quallfication,

HEXP" 215 | Holding timas wore missed by one day. This has no atfoct on the usability

-~ - of the data, PETN in samplo 0316.95-0222 and TATB in sample —

0316-95-0273 wore not dotocted in socond column analysis and should bo
considerod ostimated. All data zro acceptabla with quailtication,

HEXP" 222 | Tetryl waa found In the mathod blank but not contirmed by socond column
analyals. Samples analyzod for nitroglycerin, PETN, TATB, and
nitroguanadine did not have a surrogate. Tho values ussocinted with those
compounds should be considered estimatod. All data are accoptablo with

qualification,
HEXP 328 | All data aro useable without qualiication. f
- HEXP 5285 No lab control standard wos presant, All dotn wero P-qualmadb. All dutn
aro consldorad usoabie for the purposos of this repon.
HEXP 546 No lab control standard was prosont. All datn wore Psqualitiod, All data aro
congidored useable for tho purposes of thia repott,
MEXP 621 Lab control standard was not prosent, Data considered useablo. |
HEXP 731 Al data are usoable without qualitication, f
HEXP ard Lab contro!l standard waa not prasent. Data considorod useablo, |
HMEXP 903 No {ab control standard was prasont. All data wore P-qualitiod, All data are
considerod usocable far tha pumoesas of this ropont,
HEXP 923 No lab control standard was presont, All data woro PMqualitiod®, All data |
nre considerad usoable for the purposes of this report. |
HEXP 972 Somples 0316+85-0115 missed helding times by 3 days. This sample s not

includod in this roport, Samples 0316-95-0110 through «0114 and sample
0316-95-2014 missed holding times by 1 day. A ono-day daviation from
tho standard helding timo has no eltoct on the data usabiiity, Al data are
usoabio for the purpeses of this roport,

HEXP 980 No lab eontrol standard was prosont. All data wore PMsqualified, All data (

are considared useabla for the pumoses of this roport.
HEXP 1052 Lab c¢ontrol samplos not prosant, Lab provided a tab control standard tor

analysis, Rosults showed high recovory of 2,4.DNT. This did not affect
the usability of the samples Includod in this ropornt,
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TABLE B-2 2
2
DATA QUALITY EVALUATION FOR HIGH EXPLOSIVES ANALYSES AT TA-16 f§
{continued) et
G
REQUEST -
SUITE NUMBER COMMENTS ji_'{i
HEXP 1102 No lab control standard was prosont, All data worn PMequalified. All data he
are considered usenblo for the purposos of this roport.
HEXP 1154 Sample 0316-95-0461 missed holding timos by two days. This samplo is

not included in this raport. Lab control samplos not prosont, All data aro
accoplod as uscable for the purposes of this roport.

HEXP 1583 No tab control standard was prosont, All data wore PM-qualifiod. All data
are considored usoablo lar the purposaes of this report.

a. Thoso requast numbors callod for an axpanded suile of HE analyais. Tho oxpanded HE sulte Includes HEPETN,
HENG, HETATD, as woll as HEXP,

b. P e Professional jJudgmont shoulg be npplied prior 1o using the data

¢. PM = Profossional judgment should bu appllad prior to using tho data—manyal reviow of the raw dnin in

tocommended
TABLE B-3
DATA QUALITY EVALUATION FOR INORGANIC ANALYSES AT TA-16
REQUEST
SUITE NUMBER COMMENTS

Inorganics 120 All datn are useablo,

inorganics 122 All data are uscablo.

Inorganics 141 All data are usoablp.

Inorganics 206 All data are usoable,

inorganics 223 All data are usodblg,

Inorganics 252 All data are usonble,

Inotqanics 329 All datn nro usoable,

Inorganics 526 Duplicate recovery for boryfium, chromium, iron, load, and manganase was
outside tho accoptablo 20% rango and these values were J-qualitiod.” Tho
matrix spiko for zing was oul of control and zinc values wore J-qualitied. Tho
malrix spiko for selonium was out of control and solonium values wero
Ud-qualitiod.” All data are accoptable with qualification.

inorgonics 547 Duplicato recovory for chromium was outsido the accoptablo 20% range.
Matrix spikes for barium and zinc woro outside tho accaptable range. Zing,
chromium, and barium velues woro Jequalilied, All data are uzoablo with
qualitication,
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TABLE B-3

DATA QUALITY EVALUATION FOR INORGANIC ANALYSES AT TA-16

(continued)

SUITE

REQUEST
HUMBER

COMMENTS

Inorganics

622

Duplicate rocavory for chromium, copper, xing, nickel, iron, and load weore
autside the accoptabla 20% limit and these data wore P<qualifiod. Thess
data should boe considoerod estimated. Zinc also had a low spike recovery
and was qualifiod aa J-2 Spike rocovary was abovo the accepiablo limit of
125% for arsenic and tho data wero qualitiod aa J«.” Spike rocovory for
solenium was bolow tho necoptablo imit of 75% and the data wero
Ud=qualitiod, All data are usonblo with qualification,

Inorganics

730

Splke rocovory was out of control {or antimony, orsonie, and selenium, Data
warg qualltied s Ud, Aluminum was out of control in the duplicate and data
were Pequalified, Aluminum should be considored as estimated. All data are
accoptable with qualification,

Inorganics

875

Duplicate rocovary for calcium ang chromium was outside the accoptable
20% rango. Calclum and chromium woro Psgualified and should be
congiderod ostimatoed. This did not attect the quality of the data for the
pumaosos of this report, All data are considared useablo.

Inorganica

824

Duplleato recovory for chromium was outside the acceplable 20% range and
was P.qualillod. Spike rocovories wero bolow tho acceptable lovel of 75%
far manganaso {74%), load (58%), coppor (64%;), and chromium (69%%), Tho
dota aro qualified as J- All ¢ata are conslderod useablo as qualitied.

Inorganics

978

Spike rocovery tor barium was outside the accoptable valuo of 125% and all
barlum data wors qunlifiod as astimated with a high bias (J«). Spike recovery
for solonium was below tho accoptable value of 75%. All solenium data wore
Qualitiod as UJ, Matrix spike criterin for load woro not mot in aamplo
0316-95-0110, although this samplo i3 not incluged in this roport. Duplicate
racavory for barium, load, and mangoneso was cutsido the accoptable 20%
range. This did not affect tho quality of the data for tho purposecs of this
raport, All data ore usoablo with qualification,

o, J = Analylo wos positively identiffed, numarical valuo is estimatod o bo more uncenaln than would normally bo
oxpoested for that analysis

saog

Paud

September 29, 1997

LJ = Anniyte was not detected, numaticnl valuo is an ostimato of the EQL
P = Profossional judgment should be npplied prior to using tho data

J= = Analytu was positively idontifled, rosult is likaly biasod low

J+ « Analyto was positively identifiod, roault is likely binsod high

U = Analyte was not dolocted
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TABLE B-4

DATA QUALITY EVALUATION FOR SEMIVOLATILE ORGANIC COMPOUND

ANALYSES AT TA-16

SUITE

REQUEST
NUMBER

COMMENTS

SVOCs

116

Phihalato contamination of mathed blank duo to lab contamination,
Phthalato data aro U-qualiliod.® All data aro accoptable with quallfication,

SVOCs

121

Phthalate contamination of mathod blank duo to (ab contamination, and
phthalate data are Usqualllied, Surrogate recovery ¢f torphenyl-d14 was
high., One Intomal standard was out of contrel, This caused the feilowing
analytes to bo qualified as ostimated: di-n-octyl phthalato, benzo(b)-
fluoranthena, bonzo(k)liuaranthone, banzola)pyrene, indeno(1,2,3-¢d)-
pyrono, dibenzo(a,h)anthracena, bonzo(g,h,)pyrone, All data aro
aceoptable with qualitication.

SVCCs

140

All dota arg usoablo without quallfication,

SVOCs

215

Samplos wera novar analyzoed for SVOCs duo to laboratory arror,

SVOCs

222

Tho responso of two internal standards for sample 0316-85.0255 was low
upon annlysis and roanalysis, As a rosult, phonanthtono and flucranthene
wore .J-quallﬂod." All datn aro aceoptable with qualitication,

SVOCs

249

Phthalalo contamination of mathod hiank due t¢ lab contamination, and
ohthalate dato are U-qualifiad, Sampie 0316-95-2000 containad
bis{2-othythoxyl) phthalate at a lovel mero than live timas tho level found In
the blank and the compound shouild bo roporied o5 detected, All data are
acceptablo with qualllication,

SVOCs

328

Phthaloto contamination of mothod blank due to lab contamination caused
some phthalate data (o bo U-qualifiod, Samplos 0316.95-0014 and «2001
contained bis-(2-othylhoxyl) phthalate at lovels groater than ten timos tho
loval in tho blank, and the compound should bo raported as dotected, Tho
method blanks also contained Hive unknown tontativoly Identified
compounds, Sampio 0316.95.2001 was dilutod and reanalyzod duo o tha
prosence of compounds at lavols outside tho callbration range, Tho diluted
samplo analytical rosults should be usod lor phonol, Nenitroso-di-n-
propylaming, 2,4-dinitrotolucne, 4-chlorophenyl phenyl ather, and
poentachlerophonol, All data aro accoptable with qualification .

SVOCs

(5
n
[~

Phthalate contamination ol method blank duo 10 lab contamination cnusos
phthalate 1o bo U-qualified. All data are considered uscablo.

SVOCs

546

Phthalnto contamination of mathed blank duo to lub contamination causos
phthalato to be U-qualifiod. Ono internal standard tor sample 0316-95-0132
dic not moot quallty contro! criterla. All data aro consldored usenble,
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TABLE B4
DATA QUALITY EVALUATION FOR SEMIVOLATILE ORGANIC COMPOUND
ANALYSES AT TA-16
(eontinued)
REQUEST
SUITE NUMBER COMMENTS
SvQCo g2 Phihatato contamination of mothod binnk duo 10 lab contamination caunos
phthaiate to bo Usqualitiod. All infornal atandards did not moat quallty
control ¢riterin. Samples wore roanaiyzod, Only reanalyzod rosuils are
connidoroed uascable.
SVOCs 720 All data aroc usaablo without quaiification,

a. U w=Annlyta was net datectod
b.  J = Anniyto was positivoly identitied, numerienl valua is ostimated to be more uncertain thnn would normally bo

oxpoctad for that analysls
¢ PM e Proloasional juggmont should be applied prior to using the data=-manual roview of the raw data is

recommonded
4. UJ = Annlyte was not detocted, numerical valuo is an estimate of the EQ

0, JewAnalyto wos posilivoly idontified, rasult is likely blasod low
f.  RPM = Without furthor reviaw of the raw dala, samplo rosults aro ususablo

TABLE B-§
DATA QUALITY EVALUATION FOR TOTAL URANIUM ANALYSES AT TA-16

REQUEST

SUITE NUMBER COMMENTS
Uranium 142 All data aro usoable without qualification,
Uranlum 925 All data aro usoablo without qualitication,
Uranium 982 All data are usoablo without qualification,
Uranium 1108 All dala are usoable without qualitication,
Uranium 1244 All data aro usonble without qualllication,
Uranium 1393 All data aro usoablo without quallfication,
Uranium 3627 All data are usoabie without qualification,
TABLE B-6
DATA QUALITY EVALUATION FOR VOLATILE ORGANIC COMPOUNDS ANALYSES AT TA-16
REQUEST

SUITE NUMBER COMMENTS

VOCs 249 One mathod blank ¢ontalnod mothylena chioride, trichioroothona, and
trichlorotiuoromethano, Anothor mothod blank contained mothylone
chlorido and acotono at lovels loss than EQLs. Rasults for thaso analytes
woro qualifiod as U® or J.° Al data are useable as qualitiod.,

VQOCs 289 One mothed blank contained methylene chioride, trichlorsothono, and
teichloroflucromathane. Anothor method blank contained mothyione
chioride and acotono at levels loss than EQLs, Rosulis for these analytes
wore qualifiod as U or J. All data aro useablo as qualified.
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TABLE B-8 ;2
“~
DATA QUALITY EVALUATION FOR VOLATILE ORGANIC COMPOUNDS ANALYSES AT TA-18 -
{continued) 5
G
REGQUEST .
SUITE NUMBER COMMENTS =
VOCs 328 The mothod blank contalned acotone, methyleno ¢hioride, and E
trichlorofluoromethane, One Intornal standard oxhibitod a low response and
somea compounds wore UJ-q ualified.® Dnta are usoable as qualified.
VOCs 525 Atotono, mothylone chioride, and trichiorefluoromathano wore prasont in
the blanks and U-quaied, All data aro usenble with qualltication,
VOCs 546 Acotona, methylono chioride, and trichlorotiuoromathane woro presont in
the blanks and Usgualified, All datn aro useablo with qualification,
vOCs 621 Trichlorolluoramathano and mothylene chierido prosent in lavols less than
fivo times the EQL waore U-qualifiod, All data are usonblo with qualitication,
VOCs 728 Ono intemmal standard was out of control, Dota wors UJd-qualitiod. All data
are usoablo with qupliicotien
VOCs 874 Mothylane chioride and acotons wore found in the blanks. Valups bolow ton
limos EQL aro U-qualitiod, All data oro usoable with qunlification.
VOCs 903 Maothylane chioride and acotone waro found in tha blanks, Valuos bolow ton
timos tho EQL are U-qualifiod, All dnta aro usoablo with qualification,
VOCs 923 Mothylone chlorido and trichioroflugromothane were found in the blanks and
U-qualiied. In samples 0316-95-0062 and -00G3RE, one surrogate had a
low rocovory ang one intornat standard had a low rasponso. Dotegtod
compounds nro qualifiod as J-2 Undetactod cempounds aro UJd-qualifiod,
All data nro necoptablo with qualification,
vOCs 972 Methylone chloride, trichioretiuoremathang, and acotono wora found in tho
blanks and Usqualitied. All data aro useable tor the purposoes of this roport.
VOCs 980 Methylane chioride and acolone wore found in tho blanks and U-qualifled,
All data ara accopiable with qualification,
VOCs 1062 Methylone chloride was found in the blanks and U-qualilied. All data are
accoeptabio with qualitication,
VOCs 1102 Mothyloneo ghieride, tnehiorotiucromothaneg, and acetona wore found in the
blanks and U-qualitied, All data are aceoptable with qualitication,
vOCs 1192 All data aro acceptabie without qualitication.
vOCs 1242 Mathylana chlgride, trichlorolluromothane, and acotono wero found in the
blanks and U-qualitiod, All data aro accopiablo with qualification.
VOCs 1251 Methylane chiorido, neetone, and trichlorollusremaothane wero prosoent in
mathod blanks duo o latiernlory contamination and Usqualitiod. All data aro
accoptable with qualification,

a U= Analyte was not detocted

b. J = Analyte wos positively identitied, numerical value is estimated 1o bu more uncertain than would normally bo
axpociod for that analysis

¢.  UJ = Analyta was not dolectod, numerical value is an astimate of the EQL

d.  J- = Analyto was posiiivoly icentifiod, rosult Is likoly blosed low

0. PM = Profossional judgemaent should bo applied prior to using the data=-manual roview of tho raw data Is
recommaonded

. J+ = Analyto was positively identitiod, rosult is likely biased high
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APPENDIX €. FIELD SCREENING METHODS

Thetleld scrooning methods used for biasing laboratory-sample soloction during the tiscal year
(FY) 1995 TA-16 liold campalgn Include volatile organie methods (photolonization detector
[FPID)), metals moethods (X-ray {luoresconce [XRF) and laser-Inducaed broakdown spoctrometry
[LIBS]), radionuclide motnods (sodlum lodido {Na!] detactor), and the high explosives (HE)
spot tost for axplusives, Each of these tochnlques indlcates the prosence ¢of constituonts of
potential concern In soll samples. These mothods are qualitative (indicative of the prasence or
absaenco of a constituent) to somi~-quantitative {Indicative of the relative amount of a constituant)
indicators of the prasence of constituonts, The principal utillty of such methods is to Increase
the chancos that samples are taken in locations of higher contamination. These methods are
not usad tor detarmining whothor a potontial releass site (PRS) is clean; that docision is basod
entiroly on tho results ¢f laboratory analysis.

Each of thase mothods Is doscribed brielly bolow, Additional information about those techniquos
Is provided in the c¢ited rofarences and standard operating procedures (SOPs).

Photolonization Detecter (PID)

A PL-101 PID with a 11.7 eV lamp was used during the FY 1395 TA-16 field campaign. This is
a ganoral survey instrumant capable of real-time detection of many complex organic compounds
in alr. Tha PID is used both for heoalth and safety purpases to ansure that tho breathing 2one
ina PRS Is frec of high levols of organie constituent, It also usad to igentity soil samples that
contaln volatile organic compounds. The PID provides sami-quantitative results that can be
usad to select the most volatile organic-rich samples from a PRS. Because the principal
constituents of concern at TA-16 are HE and barium, the PID was not typlcally the princlpal
blasing method used at TA-16 PRSs.

Oporation of the PID tollows LANL-ER-SOP-HSM-1C “Diract-Roading Monitering Method
Using GCs, PIDs, and FIDs.” The PID is callbratod daily. Rocords of this calibration are In the
lield notes, which are archived at the Rocords Procossing Facility,

A roview of tho locations at TA-16 that ware sampled during FY 1995 basod on PID hits (0.g.,
PRS 16-021[a)]) suggosts that the mothod is subjoct 10 false positives. Locations thal provided
PID hits of 20-50 ppm showoed only low lavels (20 ppb or lass) of volatiie organic compounds.
The PID is known 1o react with naturally occurring VOCs (e.g, pinenes, torpenes) that aro a
compenent of forest litter. 11 Is likely that these false positive are dua {o the presenco of those
compounds.

TA-16 RF! Report -1 Septomber 25, 1997
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XRF

A Spectrace 9000 XRF instrument was used during the FY 1895 TA-16 tield campalgn, XRF is
a technique for analyzing total metals in solids, The Instrument conslists of a source for sample
excltation, a daetector or proportional gountor, a sample chamber, and an anargy analyzer, XRF
only scans the uppor layer of matarlal, which means that sample preparation can have a large
impact on reproducibllity of ropeated sample maeasuramonts. Tha XRF typleally providaes semi-
quantitative data on metal concantrations in solls. The instrument is subject to matrix offects;
howaover, it can provido gquantitative datn if motrix-matched standards are avallable. The
principal inorganic analyte used tor blasing samples at TA-16 is barium, The detaction limit for
barium in solls Is 60 mg/kg, a lavel that Is well below the SAL of 5300 mg/kg.

Operation of the Spoctrace 8000 XRF instrument currently follows LANL-ER-SOP-10.08
“Operation of the Spectrace 9000 Fleld-Partable X-Ray Fluorascenco Instrument.” Howevaer,
this SOP was not promulgated during FY 1995; usa of this instrument during the FY 1995 TA-16
fiald campaign tollowed the manufacturer's insteuctions. The XRF was checked dally tor (1)
instrumant responso en an iron blank, and (2) analytical background on toflon. Precision was
ovaluated by reanalyzing a samplo at a rate of approximately 1 in 10. All calibration and
oparation records are available in the field netes, which are archived at the Records Processing
Facility. Tho XRF mathod has boen approvad lorinclusion in EPA SW-846 methods as method

6200.

A roview of the locations at TA-16 that wore samploed during FY 1995 basod on XRF hits for
barlum suggasts that the method is effective for blasing, A comprehensive statistical study of
the rolationship betwean barlum determined by fleld-based XRF and barlum determined by
laboratory mathods has not boon complotod at this time, Howevaer, as an exampile, laboratory
sampia locations at PRS 16-010(a) wore solacted based on barlum fleld screaning, Comparative
data batwaen XRF and laboratery mathods are provided in Table C -1,

TABLE €1
COMPARISON OF XRF AND LABCRATQORY DATA FOR BARIUM

SCREENING LABORATORY LOCATION 1D XRF:Bn LABORATQRY:Bn

SAMPLE 1D SAMPLE D {mpikg} {mglkg)
0316-95.1504 0316-95-0383 161343 1620 6680
0316-05.1505 0316-95-0386 1681344 4260 9580
0316.95.1507 £316.95-0389 16-1045 3650 8220
0316+951519 0316-95.0392 162167 240 1080

C-2 TA=18 RFI! Report
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This simple comparison suggests that XRF barium data is biased low rolative to laboratory
barium analyses, probably due to matrix eflocts, and that XRF barlum data can successiully be
usad for samplo biasing. The technlgue can correctly identify the {wo higher barium samples
rolative 10 tho lower barlum samples,

LIBS

A Spactra-Physics DCR-11 laser-inducod broakdown spectroscopy (LIBS) Instrument was
useod for sample blasing at one PRS in this report (PRS 16-010[a]) during the FY 1995 TA-16
fiald campalgn. This instrument was tesiod to detormine whether LIBS,or XRF had greater
utility for biasing samples based on thoir barium abundance.

In LIBS, a laser spark is {ocuscd on a soil samplo 10 oxclte ntomic omisslon lines that aro
characteristic of the trace metals in tho sample. One Idontiflas omitting species by spectrally
and temporally rosolving the plasma light. The LIBS instrument typically provides semi-
guantitative data on metal concantrations in solls. The Instrument is subloct to matrix effocts;
howevaer, it can provide quantitative data it matrix-matchod standards are avallable. The
principal inorganic analyte used for biasing samples at TA-16 Is barium. The LIBS detection
limit for barlum In soils is 42 mg/kg (Eppler ot al. 1996, 15-16-643), a lavel well below the SAL
of 5300 mg/kg. A detailed description of the appiication of LIBS to Ba-contaminated sells is
provided by Epplar (Epplor ot al. 1996, 15-16-643).

Tharo is no ER SOP lor operation of the LIBS instrument becauso 1t is still an experimontal
analytical toghnique. The PRS 16-010{a) 108! was comploted by the LANL scientist who
developed this analytical method. The figld tost at PRS 16-010(a) was completed by standardizing
barlumresponse of the LIBS Instrument against soils ot known barium composition, Comparative
data showing LIBS and Iaboratory mothods are provided in Table C-2.

TABLE C-2
COMPARISON OF LIBS AND LABORATORY DATA FOR BARIUM

SCREENING LABORATORY | LOCATION | LIBS:Ba LABCRATORY:Bn
SAMPLE (D SAMPLE 1D {0 {maglkg) {mglkg)
0316-95-1504 0316-95-0383 16-1343 2880 6680
0316.95-1505 0316-95-0386 16-1344 2040 9580
0316-95.1507 0316-95-0388 16-1345 2070 5220
0316-951519 0316-55-0352 16-2167 1340 1000
TA-16 RF! Report C-3 September 29, 1997
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This comparison suggests that LIBS barium data is biased low relative to laboratory barium
analyses, probably due to matrix offects, and that LIBS barium data can sucgessiully be used
for sample biasing. Tha technigue ¢an corractly idantify the higher barium samplas rolative to
tho lowar barium samples.

Both LIBS and XRF can be used succeossiully to blas laboratory samples based on barium
abundance. However, XRF appears to be a superlor blasing technique than LIBS. XRF is a
proven technique that s schoduled for in¢lusion as an SW-846 method, XRF uses an
offsthe-shelf Instrument that can be eparated in the fiold by a sampling technician; LIBS still
roquires operation by a highly trained scigntist. XRF can provide semi-quantitative data en a
wide ranga of heavy metals In a short parlod of time; LIBS is best {or investigating a single
alomant at a time, There aro specliic applications tor which LIBS s superlor to XRF, such as
determination of barylllum or chromium in soll; howevar, for tield blasing based on barlum, XRF
is the technique preferrod by Fleld Unit 3,

Sodium lodide Detector for Gamma Emitters

A Ludlum 2x2 sodium lodide (Nal) detector was used during the FY 1995 TA-16 tield campaign.
This Is a genaral survay instrumant capable of real-tima detection of gamma omitters In soll or
suffacos, Tho Nal dotector is usad for both haealth and safety purposas to ensurg that matorials
in a PRS are froe of high lavels of radioactive constituents and to Identify soll samples that
contain radionuclidos at levels greataer than background, Tho Nal Instrument provides semi-
quantitative rasulits that can be usa to seloct radianuclide-rich samples from a PRS. Because
the principal constituents of concern at TA-16 aro ME and barium, the Nal was not typi¢ally the
ptincipal blasing mothod at TA-16 PRSs,

Onperation of the Nal instrument follows LANL-ER-SOP-06.23 “Moasurement ¢! Gamma-Ray
Flelds Using a Sedium lodide Dotector.” Tha Nal detactor Is responsae-checkad dally. Records
of this chock are (n the fleld notes, which are archived at tha Records Procassing Facility,

HE SpotTest

The HE spot tost kit with Moditied Grless reagents was extensively used tor sample biasing
during the FY 1995 TA-16 fiold campaign. All PRSs In which the HE spot test rovealed
contamination (0.g., Burning Ground PRSs, tho TA-16-260 outtall) are not includad In this
raport. An HE spot tast kit positive rasult typically Indlcates that a PRS is not suitable for NFA
untass the spot tast result was a false positive. PRSs Included in this report typically had
negative HE spot tost rasults or falso positive ME spot test results.
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Tho HE spot tost kit was dovaelopad at LANL to idontity tho prosance of explosives as
contaminants on gquipment and onvironmental media. Four reagants in a carrying case can bag
used to dotect any of the cormnmon explasives used at Los Alames (HMX, RDX, TNT, PETN, and
TATE). The HE spot test kit provides a ropld (less than 1 minute) qualitative indicator of the
presanceo or absonco of HE in soils, The nominal dotaction Hmit for this kit is 100 ppm of HE
(Baytos 1991, 15-16-330). The HE spot test kit Is used by Field Unlt 3 for

» salety purposes to dotermine whether a soll is likely to prasont an explosive

hazard 1o workers,

e determining whother a soll must be classed as an explosive for shipping

purposes, and

* bhiasing laboratory samplas to locations that have recsived signlficant HE

discharge.

The HE spot test is a gross biasing maothod that is used to ensuro that logations with high
concentrations of ME aro sampled or cleaned up. It is not usaed for final cleanup dacislons at

a site,

Usa of the HE Spot-Tes! kit is dictated by LANL-ER-SOP-10.06 “Migh Explosives Spot Taest,”

A comparisen of ME spot tost rosults against laboratory data collected during the FY 1985
TA-16 flold campalgn rovoals the {ollowing!

» the HE spot test sucaessiully identified samples with greater than 100 ppm
HE at highly contaminated potential release sltes such as thosa at the TA-
16 Burning Ground and thae TA-16-260 outtall,

« thero were fow (0ne or two) faise nagative results (locations whera groator
than 100 ppm HE was found based on laboratory analysls, but the HE spot
test gave a negative rosyll), and

« falso positivo rosults (locations where less than 100 ppm HE was found
based on laboratory analysis, but the HE spot test provided a pasitive

rasult) wore common,

TA»15 RFi Report c-5 September 259, 1997
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Falso nogative rosults were noted at tho TA-16-260 outtall and may bo due 10 sample
hetarogoneity. Falsq positiva rasults wara noted at saveral PRS, such as PRS 16-010(a), which
Is Included in this repart. False positive rosults may be duo 1o the presence of nitrite in the soll
or to low levels of humic material in soils that may suggaest a color change In the spot tost

roagonts (Spontaralll personal communication, 1996),
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