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RFI Report

EXECUTIVE SUMMARY

This Resource Conser\)ation and Recovery Act (RCRA) tacility investigation (RFI) report discusses
investigations and results for ten potential release sites (PRSs) recommendad tor no further action
(NFA) for human health, This report does not address ecotoxicological or other regulatory concarns, All

P2 s (O3 LA LI

PRSs are located within Technical Area 33 (TA-33) In the extreme southeastem section of Los Alamos
National Laboratory (LANL). From 1948 until 1972, experiments on Initiators, a companent of nuclear
weapons, were conducted at TA-33. Atter 1972, the site housed offices and storage facllities for a
geology group, then, beginning in 1589, offices and shops for an electronics development group, The
alectronics group moved out in 1985, TA-33 Is currently used for short-term experiments by varlous
groups,

The PRSs included in this report are located at Main Slto, South Site, and East Site. Maln Site contained
offices, shops, and laboratories. South Site was used as a {iring area where abovoground high
explosives (HE) tests were conducted from 1952 until appraximately 1955, East Site was operational
between 1955 and 1972 and was usnd as a firing slte for testing experimental apparatus in nonexplosive
projoctiles, Except for storage and occasional short-term experiments, both firing sitos have been inactive
since 1972.

Sampling was conducted at Main, South, and East sites betwoen May and November of 1996, The
investigation consisted of collecting surface samplas, hand-augered subsurface samples, and borghole
drilling samples. All samples were submitted to the Environmental Restoration (ER) Project's sample
management office, Analyses were perlormed for radionuclides, inorganic analytes, volatile and
semivolatile organic compounds, palychlorinated biphanyls (PCBs), and ME, as appropriate.

Phase | sampling was conducted at two PRSs, Phase || sampling was performed at seven PRSs where
Phase | investigation had determined tho presence of contamination ¢r whare Phase | results were
inconclusive, Qna PRS, an outfall, could not be found, The PRSs discussed In this repont ara listed in
Table ES-1, Summarias of the investigations and their results follow Table ES-1.

Criteria for NFA for human health are listed in Soction 3.6 of this report. Discusslons ot human health
risk assessment at several PRSs ara based on an industrial scenario, on the assumption that TA-33 will

remain an industrial site under LANL control,

PRS 33-002(b) is sump TA-33-134, located at Materlal Disposal Area K (MDA K), The sump was further
Investigated because Phasa | sampling, which may not have locatod the maxlmum contaminant
concentrations, was Inconclusive, Phase It sampling contirmed that tritium was present above screening
action lovel (SAL), but below risk levels, The PRS is recommended for NFA for human health under
Criterion 5 because it has been investigated and evaluated,
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TABLE ES-1
SUMMARY OF PROPOSED ACTIONS
PROPOSED ACTION

PRS NFA Further Section

No. HSWA® Criterion Action Ratlicnale Neo,
33-002(b) X 5 Nonoe Acceptablo risk 5.1.11
33.002(c) X None Accoptablo risk 5.2.11
33.003(b) X 5 Nono Accoptablo rigk 5.3.11
33-004(K) X 1 None Qutfall not found 5.4.11
33-006(a) X 5 None Contamination below scraening action 5.5.11

lovels (SALs) confirmod

33.008(a) X 5 None Acceptable risk 5.6.11
33.008(h) X ) None Accoptable riak 57.11
33.011(d) X 5 None Acceptabloe rlsk 5.8.11
33-013 X 5 Nono Accoptable risk 5,9.11
33.017 X 5 None Acceplable riak 5.10.11

6, An X in this column indicates that the site Is listed on the Mazardous and Solid Wasto Amendmaenta (HSWA) Modula VIl of
the Laboratory's RCRA oparating parmit (EPA 1090, 0306).

PRS 33-002(c) is sump TA-33-133, located at MDA K, The sump was furthor invastigated because
Phase | sampling was inconclusive. Phase | sampling may not have located the sump or the maximum
contaminant concentrations associated with the sump, Phasae Il sampling confirmed that tritium was
present below SAL, Further investigation of anomalous plutonium results from Phase | sampling verified
that plutonium was not present at lovels of concarn, Thae PRS Is recommended for NFA for human health
under Critarion 5 because It has been (nvestigated and evaluated,

PRS 33-003(b) is underground chamber TA-33-6, located ot MDA D In East Site. Archival research
conducted atier the RF! work plan was written indicated that PCBs may have been daposited as a result
of a chamber experiment, Additional surlace and subsurface samples were taken during 1996; no PCBs
were doetected atlevels of concern, The PRS is recommendad for NFAtor human health under Critarion §
becauso it has beon investigated and evaluated,

PRS 33-004(k) Is an alleged outiall from bunker TA-33-87 at East Site. Investigation during the 1994
and 1996 field campaigns failed to locate either a drain line or an outfall, Based on these efforts, and the

benign history of TA-33-87, the PRS is proposed far NFA for human health undar Critarion 1: The PRS
cannet he found,

PRS 33-006(n) Is the shot pad at South Site whore implosion studies were conducted In the mid-1950s,
Uranium and copper are widely distributed in the sita’s solls, Risk assessmont results indicated that
these contaminants do not pose an unacceptable risk, The 1994 HE analyses at South Site ware
compromised by missed holding times. Limited resampling confirmed that HE Is not present in
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concentrations ol concern. Thoe PRS is recommeonded for NFA for human health under Crilerion 5 because
it has been Investigated and evaluated,

PRS 33-008(n) Is a lanc!ill that was ostablished in 1984 as part of a debris cleanup at Scuth Site, The
langtill contains primarlly wood debris, Phase | sampling performed in 1996 found no hazardous
contamination at levels of concern, Further action Is not warranted, and the PRS [s racommendod {or
NFA for human health under Criterlon 5 because it has been Investigated and gvaluated,

PRS 33-008(b) is a landfill that was established in 1984 as part of a dobris cloanup at East She. The
landtill contains primarily wood debris, Phase | sampling performed in 1996 found no hazardous
coniamination at levels of concern, and further action is not warranted. The PRS s recommended for
NFA for human health under Criterion 5 because it has boen investigated and evaluated.

PRS 33-011(d) was a paved outdoor storage area surreunding warehouse TA-33-20 at East Site, During
the 1994 sampling campaign, lead, uranium, and tritium ware detectad abova SALs in one asphalt
sample and its duplicate. Phase Il sampling, completed in 19986, indicatod that contamination is at
accepiable levels, The PRS is proposed lor NFA for human health under Critarion 5 bocause It has bean
investigated and evaluated,

PRS 33-013 Is a paved drum siorage area located east of the tritium tacllity, TA-33-86, During the 1993
sampling campaign, cadmium, chromium, and tritium were observed above SALs, Beryllium was
measured above sell background levels, Phase 1} sampling did not tind thesa contaminants at lavals of
concern, The PRS is recommended for NFA for human heaith under Criterion 5 because it has been
investigated and evaluated,

PRS 33-017 was intended to dssess potential contamination that may have resulted from operationa!
releases at Main Site, Phase | sampling indicated that a wide area around Main Site did not contain
contaminants above LANL background, The area cast of former shop TA-33-39 contained clovated
polycyclic aromatic hydrocarbons (PAHs) where vehicles had been parked and whero vohlclol maintenance
was known to have occurred, Phaso 1l sampling indicated that PAMs were presont at insutticiant
concentrations to represont a hazard 1o human health orthe environmaent, Tho PRS is racommaonded for
NFA for human health under Criterion 5 because it has been investigated and evaluated.
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1.0 INTRODUCTION

1.1 General Site History

Technical Area 33 (TA-33) Is located at the southeastern ¢ornar of Los Alamos Natlonal
Laboratory (LANL) (Fig. 1.1-1, Fig. 1.1-2), TA-33 is divided into five discontinuous sites
(Fig. 1.1-3). Main Sito was the location of offices, shops, a warehouse, and the tritium facllity,
Area 6, South Site, and East Site were firing sites. A large radiotelescope currently occuples
the fifth site, formerly a staging and storage area.

TA-33 was ectablished In 1947, All five sites ware used until 1872 for testing a component of
nuclear weapons called /initiators, The firing sitas have been inactive since 1972, axcept for
storage and occasional shortsterm experiments. Belweon 1972 and 1989, Main Site housed
offices and storage lacilities that were used by a geology group. After 1989, the officas and
shops housad an electranics development group, tn 1995, the eloectronics group 1oft TA-33, A
tritium tacility operated at Main Sito from 1955 until 1990; Material Disposal Area K (MDA K)
contains tha septic tanks, sumps, and outfalls from this fagility, Although not presently used for
programmatic actlvities, the TA Is stlll considered active; a few buildings are used for storage
or for short-tarm projects.

This report evaluates potential release sites (PRSs) at East Site, South Site, and Malin Sitae, At
East Sle, tests wore conductad in undarground chambers In 1848 and in 1952, Also at East
Slte, botween 1955 and 1972, large guns fired non-cxploding projectiles containing exporimental
apparatus into berms and catcherboxes, Similarexperiments, as well as aboveground explosive
tests, were pariormed at South Site between 1952 and 1955, Maln Site contalned storage and
holding areas in addition to shops and offices. A tritlum facility was In operation at Main Site
between 1855 and 1990,

The following materials may have contributed to contamination at the PRSs discussod in this
report: cadmium, chromium, lead, uranium, tritium, semivelatiie organic compounds (SVOCs),
high explesivas (ME), and polychlerinatad biphonyls {(PCBs), Small volumes ¢f other materials
may have been used at any of these sites. Although radionuclides are regulated by the
Depariment of Energy (DOE) and not regulated under the Rosource Consarvation and
Racovery Act (RCRA), It Is moro officient and cost-clfective to investigate all types of potentlal
contamination during a single site ¢haractarization, Therefore, radiochomical congerns are
addressed In this report.
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1.2 RFI Qverview

The TA-33 RFI Work Plan for Operable Unit 1122 was submitted to Environmental Protection
Agency (EPA) Region 6 In May 1992 (LANL 1992, 0784). EPA approvad the plan, with minor
modifications, in July 1993 (EPA 1993, 02-090). Phase |l and moditied Phase | sampling plans
werg includod In RFI reports submitted during September 1995 (Environmental Restoration
Projoct 1995, 1263) and December 1995 (Environmental Restoration Project 1995, 1288). The
tachnical approach of the plan used phased sampling to locate the sources of any contamination
assoclated with LANL activities. Contaminants detected during Phase | reconnaissance
sampling were subject to Phase 1l sampling. Threo PRSs—-33-011(d), 33-013, and 33-017—
have undergone Phase |l sampling as described In Section & of this report, At MDA K,
Phase |l sampling and analyses were conducted in 1996 in accordance with plans detailed In
the Septamber 1995 RFI report for MDA K (Environmental Restoration Project 1995, 1263),
These previous reports are summarized in Table 1.2-1,

Conceptual modols were developed for three different exposure scenarios {curront uso,
recreational use, construction) as described In Section 3.1.2 of the RFI Work Plan for Operable
Unit 1122, Primary release mechanisms at TA-33 include sediment transport and resuspension
by wind. Other release mechanisms considerad in the plan were landslide/erosion, biological
activity, and dissolution in runoff (LANL 1992, 0784),

All PRSs in this raport are recommended for no further action (NFA) for human health.
Ecotoxicological and other rogulatory concerns have not been addressed at the PRSs
discussed in this report.

TABLE 1.2-1
PREVIOUS REPORTS FOR TA-33 PRSs DISCUSSED IN THIS REPORT

PRS REPORT DATE LANL 1D
33.002{b) Soplember 1995 12630
33-002(¢) Soptember 1995 1263
33.003(b) Soptembor 1995 1265
33-004(k) Soptember 1995 1265
33-006(0) Decembor 1995 1268
Seplombor 1996 NaneP
33-008(n) Septembar 1595 1265
33-008(b) Soptomber 1595 1265
33-011(d) Soptembar 1995 1265
33.013 Septembor 1995 1265
33-017 Septombor 1995 1265

¢ As idontified In Relerence section of this rapon,
v Draft roport submitted to DOE.
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1.3 Ficld Activities 7

ol

The 1996 sampling campaign at TA-33 was conducted by ICF-Kalser personnel and s W

documented in the 1996 field summary report (ICF-Kaiser 1997, 02-120), For the PRSs In this
report, fleldwork was performed batween May and November of 1986, Fleld sampling activitios
included surface sample collection tor fleld screening and fixed laboratory analysis, borehole
drilling and subsurtace sample collection, and use of a jJackhammar for sampling under asphalt.
Extensive field screening for PCBs was employad, as described in Section S of this report.

Ui « (G-

Sampling locations at TA-33 were sclected using the critaria outlined in the RFI Work Plan for
Operable Unit 1122 (LANL 1992, 0784) or in the individua!l Phase It sampling and analysis
plans, For sovoral PRSs, a gric was spocltied In which samplas were selacted randomly within
each cell. Several sampling locations were targeted for resampling in the Phase |l plans,

Radlation scroening surveys ware routinely conducted at each PRS priorte sampling, This was
done as partof worker safety protocol and to determine shipping requirements toreach sample.
All sampling locations were surveyed using global positioning systom equipmant,

Before any sample was taken, cach undisturbed sample location was checked forthe presence
of above-background levels of radioactivity and for volatile organic compounds (VQOCs), All
samples wore collected using current standard operating procedures (SOPs) (LANL 1993,
0875). After collection, all samples were cooled with ice packs In portable Ice chasts and
submitted to both LANL's mobile radialogical analytical taboratory (MRAL) and LANL's onssite
laboratory for screening of tho containers before being sent off-site, Chain of Custody/Request
for Analysls forms ware completed for cach sample, All 1996 surface sampies ware taken trom
the surface 10 a depth of 6 in, within a diameter of appreximataly 6~8 in. Soll was collocted from
cach sampling lecation using a dedicated stainless steel spoon and bowl,

A CME 750™ auger rig, outfitted with a hollow stem augar (4.25-in. Inner diametor) and
stainless stoel split-spoon samplers (2.5 {tby 4 in.), was used to drill borehole samples. Ateach
PRS, sarnples wearo collacted from borehele cores as specifiad In the sampling and analysis
plans,

1341 Quality Assessment Samples

A total of 297 samples were collected during the 1996 field campaign, Nine field duplicates
were collected as quality assessmant samplos during the investigation by tilling two sets of
containers with soll from the same locations.
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1.3.2 Deviations from RFI Work Plans and Phase )l Sampling and Analysis Plans

The fotlowing devlations from the relavant work plans ware pariermed:

s No samplos were collocted at 33-004(k) because the outfall ¢could not ba
found,

» No debris samples wore collected at landfills 33-008(a) and 33-008(b)
because of the size and metallic nature of some of the dobris, Instoad,
samples weore collected from soll surrounding debris.

* Only throe samples ware collected, instead of four, from ocach of three
boroholes at 33-008(b) because of tho shallow depth to tufl.

e Tobreak asphalt at PRS 33-011(d), a jackhammaer was usod Instead of an
impact core drill, No asphalt samplas ware ¢ollected,

* Lasor-induced broakdown spectroscopy (LIBS) was not usad during the
1996 fleld campaign because the equipment was not readily avallable and
the field team was not trainod In the technigque. X-ray fluerescenco (XRF)
for scraening inorganic ¢onstituents was considered equivalent and moro
sultablo under field conditions,

2.0 ENVIRONMENTAL SETTING

The environmental setting of the Laboratory is described in Section 2.3 of the Installation Werk
Plan (IWP) for Environmental Restoration (LANL 1996, 1379), A discussion of the envirenmental
sotting, including climate, goology, hydrology, and a conceptual hydrogeologic modol for the
area and surroundings, is presentedin Section 2.5 of the RFI Work Plan for Operable Unit 1122
(LANL 1992, 0784), A summary is presented In the following sections, ’

2.1 Climate

Los Alamos County has a semiarld, tamperate, mountain climate, Summers aro generally
sunny with modarate, warm days and cool nights. High altitude, light winds, ¢lear skies, and dry
atmosphere allow summer tempearatures to range from 50°F t¢ 80°F at TA-33. During the
winter, temperatures typically range from 14°F to 54°F, The average annual ralnfall Intho area
of TA-33is estimated to range from 8 1o 19 In, Of this total, approximataly 40% occurs as briet,
intense thunderstorms during July and August. Intermittent stream tlow in adjacent canyons

can occur as a rosult of these storms, Spring snowmelt runoff may alse Induce intermittant
strgam {low In local canyons.
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2.2 Geology
2.2 Geologic Setting

A detailed discussion of the goology of the entire Los Alamos area can be found In Section 2.4
of the 1996 IWP (LANL 1996, 1379). The geclogy of TA-33 is described in Section 2.5 of the
RFI Work Plan for Operable Unit 1122 and summarized here, Tho Rlo Granda's Whita Rock
Canyon, which Is 1000 {t deep, Is the southeastern boundary ¢! TA-33, Two tributaries of the
Rlo Grande form Ancho and Chaquehui Canyons and join White Rock Canyon at TA-33, The
five separato sites at TA-38 ara located on level mesas between the two tributary canyons, East
Site and the National Radicastronomy Qbservatory (NRAQ) site are located near the south rim
of Ancho Canyon, South Sito s located on the north rim of Chagquehul Canyon. Runotf irom East
Site drains primarily into White Rock Canyon, Runotf trom Main Site, NRAQ, and South Site
drains into Chaquehul Canyon,

LANL activities were confinad to the mesa betwean the two canyons; wherg bedrockis primarily
composod of Unit 2 of the Tshirege Membar of Bandelier Tutt, Doposits of Unit 3 are
intermittent at the eastern end of TA-33, Unit 2 constitutes the bedrock at East Site, which Is
underlain by approximately 125 ft of Units 2, 1v, and 1g. At South Site, remnants of Unit 3 of
the Tshirege Member are exposed at high points north and west of the site. Badrock at South
Site consists of Unit 2, approximately 50 1t in depth, underlain by approximately 150 it of Units
1v and 1g. The tulfs at TA-33 aro uncerlaln by 650 It of basalts, including tholelitic, andasitic,
and phreatomagmatic basalt deposits. Beneath the basalt layers are sedimentary deposits of
the Puyo Formation and tho Santa Fe Group (Reneau et al, 1995, 02-092), Data on the
subsurtace geology at TA-33 werg obtainod from deep boreholes located at MDA K, A tull
description of the coro logging of these boreholes is provided in the RF| report for MDA K
submitted 10 EPA in September 1995 (Environmental Restoration Project 1995, 1263).

The geology at MDA K Is described In detail In tha RFI report for MDA K (Environmantal
Restoration Project 1995, 1263). In summary, at the 1993 borcholos, solls ranged from 0.2 to
1.3 ft deep and were undarlain by weatherad tuff, Unit 8 of the Tshirege Membaer of Bandeller
Tult, consisting ot pumice and non-welded tuff, extended from noar the surface to 10 1t, Unit
2, consisting of non-welded to slightly or moderately welded tuf with pumice, extended to
73 1t. Unit 1v oxtonded from 73 11 10 170 ft; it consists of moderalely weldod tuft with pumice.
Tho vaper-phase notch is at 170 tt, Below tho vapor-phase notch Is Unlt 1g of the Tshirege
Momber, It consists of non-welded tuff with phenoerysts, tithies, and glassy pumice extending
to 216 ft. Here is the base of tho ash flow Bandelier Tutfs, with 6 1t of fallout/surge reworked,

September 26, 1997 8 TA-33 RFI Report

~J83 ¢ f0-B R e LG






RFI Report

glassy tuffs, pumice, and sand crystals, Below the tufls are sediments of the Puya Formatlon,
extencing from 222 1t to 268 ft and contalning abundant basaltic cindars, The Cerros dol Rlo
basalts are encountered at 268 f! below the surlace. Raenecau et al, provide a detalled
description of the geology and geomorphology of TA-33 (Rencau et al. 1985, 02-092),

Drilling In 1896 did not penatrate below the various units of the Bandeller Tulf because
sampling and analysis indicates that tritium is bounded within the tuff,

222 Soils

A discusslon of the soils in the Los Alamos area can be found in Section 2.4,1.3 of the IWP
(LANL 1996, 1379), Soil at Maln Site and the surrounding mesa top is classitiod as Hackroy
Rock Complex (Nyhan et al. 1978, 0161). Field logs indicate that soils at MDA K range from
0- to 8-t deep. Soils may be sandy and contain many pumice pebbles ranging up te 0.5 in. In
size, Clay lenses may be intermixed with pulverized tuff, Solls in the drainages are sandy, with
some ¢lay and many small pebbles, Bedrock is exposed at many areas on the lower (oastern)
part of the site, Including tho drainage channels east of the septic system.,

Soil at South Site is classllied as Mackroy Rock outcrop complex. Parent Hackroy soils are
shallow, well-drained soils that form on mesa tops {rom weatherod tuff, The surface layeris a
brown, sandy loam approximataly 4 in, thick. Hackroy subsoil is a reddish brown clay mixed
with gravel orloam approximately Bin, deep. The Hackroy Rock cutcrop complex centains 20%
Hackroy soils, 10% Nyjack solls, and 70% rock outcrop. Nyjack seil is simllar to Hackroy but
deoper and more loamy. Much of the soil at Scuth Slte was scraped to bedrock to build the
borms.

Soll at East Site and NRAQ is classified as Mesic Rock outcrop land type, containing 65% rock
outerop, 5% undeveloped soll, 5% Hackroy soll, and 25% narrow escarpments (Nyhan et al,
1978, 0161), Most of East Site has beon scraped to bedrock to supply matarial for the berms,
Solls at NRAQ range from 0- to 1-ft deep.

2.3 Hydrology

The hydrology of the Palarlto Plateau is summarized in Section 2,4.2 of the IWP (LANL 1998,
1379). Fow activities performed during the TA.33 1996 sampling campalign affected or were
influenced by hydrologlcal considarations. Dritling to the 120+t depth at MDA K In 1996 did not
encountar perched or ground water,
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231 Surface Water

TA-33 is bounded by canyons, At TA-33, ephemoeral surface water flow to iocal canyons may
be expected during the spring snowmalt and summer thunderstorm scasons. Surface water
does not collect en the mesas at the PRSs discussed in this report.

2.3.2 Groundwater

At East Slte (clevation 6400 ft) the depth of groundwator Is assumed 1o be 70011, based onthe
clevation (5700 ft) of a spring in Ancho Canyon, At South Site (elevation 6400 ft) the depth of
groundwater Is assumed to be 800 it, based on the elevation (5600 it) of Doe Spring In White
Rock Canyon. Ne grouncwater wells are located in ar near TA-33, Deap drilling at MDA K at
Malin Site did not encounter perched water. Ina gecomorphoiogical study of TA-33, no avidence
was found ot springs nearer the firing sitas (Reneau et al. 1995, 02-092). Fig, 2.3.2-1 shows

the topography of TA-33 and the relationship of the firing sitos to known springs In Ancho and
White Rock Canyons,

24 Biological Surveys

Biological resourco field surveys were conducted at TA-33 for compliance with the Federal
Endangerod Specios Act of 1973; the New Mexico Wildlite Conservation Act; the New Mexico
Endangered Specios Act; Executive Order 11980, Protection of Wetlands; Executive Ordar
11988, Floodplain Management; 10 CFR 1022; Department of Energy (DOE) Compliance with
Floodptain/Wetlands Environmental Reviow Requirements (DOE 1979, 0633); and DOE Order
5400.1, General Environmental Protection Program (DOE 1988, 0075). The bielegical summary
is included as Appendix B in the RFI Work Plan for Operablo Unit 1122 (LANL 1992, 0784),

Environmental conditions at PRSs discussed in this RFI report were highly disturbed during
construction in 1947 and the early 1950s. Currently, the firing sites are either scraped to
bedrock or overgrown with chamisa. No habitats for threatened or endangered spacies were
identified on the mosas. Bald eagles, golden cagles, and peregrine falcons torage~-and
possibly nest—in White Rock Canyen near TA-33. LANL activities are restricted at TA-33
botween November 1 and July 1, Field surveys for these birds must be conducted at East Site
before nolsy equipment can be used, South Site is not affacted by this restriction. Habitats for
additional threatened and endangered species were mapped in the canyons balow TA-33, but
no such species were found during the surveys.
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Fig. 2.3.2-1, Springs at TA-33.
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2.5 Cultural Surveys

A cultural resource survey was conducted at TA-33 as required by the National Historie
Preservation Act (Natlenal Park Service 1983, 0632), Sixty-four archacologlcal sites wore
identified at TA-33. One large ruin is located within 100 ft of the MDA K drain figld, The ruin was
roped off during sampling activities, No archaeological sitas were alfected by investigation of
the PRSs discussed in this report,

South Site: One small archaeological site Is located approximately 100 ft northweost of
PRS 33-008(a), The site is undisturbed and surrounded by juniper; It was not aftected by
operational actlvitios or by the Environmental Restoration (ER) Project's sampling activitles.
No other archaasological sites are focated on the mesa at South Site,

East Site: Ono archaeological site [s located on the mesa at the wast end of East Site. The site
is undisturbed and surrounded by juniper, It is located near an area that was ¢learod In 1948

during the construction of East Site. No PRSs are nearby. No oparational or ER activities have
baen conductad near this archaeological sito,

Main Site: Ono archacologleal site Is located near TA-33-20 and PRS 33-011(d). Tho ruin is
locatod outside the security fence. No ER activities took place in this archacological arca, A
large ruin thatis located southcast ot TA-33-86 was not affected by activities inthe paved area
at PRS 33-013 or by the sumps at tho west and of MDA K.

3.0 APPROACH TO DATA ASSESSMENT AND ANALYSIS

The ER Project's approach to data assessment is described in tho policy documant entitled
Risk-Basod Corroctive Action Process (Deorrias 1996, 1297). This approach Includes

« sampling and analysls design,
s+ fiold investigation and collection of fiold and quality assurance (QA) samplos,

s+ chemical and radlochemical analyses of samples and reporting of analytical
data,

s baseline varification and validation of analytical data,
~ organization of field and analytical data Inte PRS-specific data sets,

~ oxploratory data analysis,
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focusad validation—whaon necessary—{0 further assess questionable data,
comparison of validated analytical results with LANL background data,
comparison of validated analytical results with SALs,

evaluation of sufficiency of data sets to support site docislons, and

FIted ¢ QO~IEFR- o 210

assessmont of human health and ecological risk,

The following sections provide an overview of the methods used to complote the stops listed
above for the PRSs discussad In this RFI report.

31 Sample Analyses

Although neither NMED nor EPA raeviewed or approved tho relevant Phase || sampling and
analysis plans, sampling procecded at risk in spring 1996, Unless otherwise noted, samplas
wora collectod In accordance with the sampling design specified In the 1995 RFI Report tor
PRSs 33-003(b), 33-008(a), 33-008(b), 33-01%(d), 33-013, and 33-017 (Environmental
Restoration Project 1995, 1265), the RFI Reportfor PRS 33-006(a) (Environmantal Restoration
Project 1995, 1288), and the RFI Raport for MDA K (Environmental Restoration Projoct 1595,
1263). All samples requiring chemical and radiochemical analyses and chain-of-custody
documentation were submitiod to the sample managemant office (SMQ) and to the MRAL.
Extensive uso was made of field X-ray fluoroscence and PCB flold-scroening kits, as described
in approprlato sections of Section 5 in this raport.

344 Anpiytical Methods

The following analytical suitas were used for the sample analyses in this report: inorganic
chemicals, radionuclides, VOCs, SVOCs, PCBs, and HE. Appendix A lists the target analytes
for which analyses were porformad for the purpose of this roport,

All samples were analyzed by contract analytical laboratories using mothods speciflod in
ER SMO analytical subcontracts (LANL 1995, 1278). The allowed methods are current
EPA SW-846 and Contract Laboratory Program (CLP) methods, or equivalent, for inorganic
chomicals, VOCs, SVOCs, PCBs, and HE. Prior to analysis for inorganic chamicals, salid
samples werg digestec according to EPA SW-B46 method 3050 or equivalent {(EFA 1992,
1207). The above-mentioned subcontracts spacily LANL-approved methods for radiochemical
analyses according to technologios identified In those subcontracts (e.g., tritium by liquid
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scintlllation). Analytical method selection is described in Appendix IV of the ER Projact Quality 7

i Assurance Project Plan Requirements for Sampling and Analysls (QAPP) (LANL 1996, 1292). ;‘-
For cach analyte, quantitation or detection limits are specitiod as contraci-required estimated :';

quantitation limits (EQLs) for organic chemicals and radionucliges, and as astimated detoction H

limits (EDLs) for Inorganic chemicals, These limits are included in Appendix N of the ER Project .}

QAPP, along with the target analytes for eagh analytical suite, j

31.2 Data Verlfication and Validation

Data veriflcation and baseline validation procedures were used to determine If data packages

received from the analytical laboratory ware generated according to specitications, and if they
contained sufficient data for decision-making. For analytical data used to maka the declsions

discussed inthis RFI report, basecling data validation under the ER protoce! was performed as
described in the QAPP (LANL 1996, 1292),

This process produced validation reperts, with data qualifiers that designated potential
doficiencles in the affected results, Each data qualifier Is accompanied by a reason code that
previded Information about the deficiency that led to qualitication of the data. The validation
reperts ware used to help make dacisions and to direet the focusod valldations needed for
avaluating the usability of data tor this report,

Data ware qualitied (l.e., 2 marker was attached to the data results) for a variety of reasons
during the baselinc validation process, The baseline valldation procedure used for routine
analytical sarvices provides information about the reason a qualliier was applied and its
potontial impact onthe atfected data, Thae purposa is not to reject data but rather to ensure that
tha relative quality of tho data is understood so that the data may be usod appropriately.

The following data qualifiers are used in the LANL ER Project baseline validation process:
A Tho data required for data reviow and ovaluation are not available,

U The analyte was not positively identified in the sample, and the associated value
is the sample-specitic EQL/EDL.

J Theanalyle was positivaly identitied, but below the sampla-specitic EQL/EDL. The
associated numerical value is estimated to be mora uncartain than would narmally
be expacted for that analysls,
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J+ The analyle was positively identified, and the rasult is likaly to be biased high.
J- The analyte was positively identified, and the result is likely to be biasod low,

UJ The analyte was not positively identifled in the sample, and the associatod value
is an estimato of tho sample-speclfic EQL/EDL.

Alad e TOSIER 2 BUIG0

RPM  Without further review of the raw data, the samplo rosults are unusablo due to
sorious defleiencies in the abillty to analyze the samplo and meet quality control
criteria, Presence or absence cannot be verifled. NOTE: Any resuits qualitied as
RPM mus! be evaluated for relevance to data use.

P Prolessional judgmant should be applied to using the data in decision-making.

PM  Professional judgment should be applied 10 using the dala In decision-making. A
manual review of raw data Is recommendeod 10 doterming If the dofect impacts data
use for decision-making,

A focused data validation may be required as a follow-up to tho baseline validation. The
purpose of a focused valldation s to determine tha technical adequacy of measurement data
when

« the data are qualified as deficient or as requiring professional judgment
during the veritication/baseline validation process (lor axample, when
holding times aro oxcoadad orinterferances ara present, afocused validation
may be required to assist in determining data adequacy for the intended
use), ot

« the data quality assessment process requires additional information elther
about the variabllity or uncertainty of the reported data or about the data
quallty prior to making a data use decision because of anomalles detected
in a data set.

Detalls of quality assurance/quality control activities aro presonted in Section 4 of this report.
Qualitlers resulting from baseline and focused validation are shown In the analytical results
tablas included In Section 5 of this report. Summarles of data quality avaluations and focused
valldation of analytical data relevant to this report are given in Appendix B. Tho RPM, P, and
PM quallfiers do not appoar in Soction 5 cata tables, nor In Appendix B, because they are
replaced during focused valldation according to the dala's use,

TA-33 RF! Report 15 September 26, 1997




v *
. .
'
— . .
P
Ve .
[ ’




RFI Report

32 Process for the Identification of Chemicals of Potentlal Concern (COPCs)

321 Inorganic Chemicals

Detoctod inorganic chemicals are compared with natural background distributions to dotermina
It thoy should be retained as COPCs or eliminated {from turther consideration. The inorganic
background data usedinthis report are takon from solil, sediment, and/or tuff samples collected
throughout Los Alames County. Those samples ware chamieally analyzed forcertaln inorganic
(metal) ehamicals (Longmire ot al, 1995, 1142; Lengmirc ot al, 1995, 12G6). All PRS samples
inthis report ware collected from disturtbed soll or fill material; the all-soil horizons background
data set was used because the soil master herizon cannot be identitied In disturbod matarial,

Uitd s O~JEF L

Comparisons botween site data and background data are inltially performed by comparing
cach observed congentration datum with a chemical-specific background scregning value that
Isthe uppertolerance limit (UTL), orthe maximum reported concentration, orthe detection limit
of a nondetected chemical. Thase background screening values are derived from LANL-wide
soll, sediment, and/or tuff background data., Details on the calculation of thesa values are
presented in Longmire et al. (1995, 1266),

3.2.2 Radionuclides

Comparing raported radiochamical rosults with minimum dotectabla activitios and background
data Is neocessary for determining the presence of radionuclides und for distinguishing
concentrations of radionuclides assoclated with Labaratory aperations {rom those attributable
to global fallout and/or to naturally occurring radlonuclidas. The LANL ER Project roquiras that
radiechomical data be reported by a labaratory on the hasis of a detection test, Theraefore, as
part of tho data vallidation/data assessmont, roported results must be evaluated to ensure that
only those results that represent detection arg used to ¢lassity o radionuclide ns o COPC, This
is typlcally done by comparing the reported value with the asseclatad minimum detactable
activity, If one is reported. Whan the minimum detectable activity is not avallable or does not
meet the data quality needs of the ER Project, tho reported value will be tested against an
astimated minimum detectable activity, This estimated value is based on instrumant counting
error, The counting erroris typically reported as the analytical uncertainty at a value of 1-sigma
(i.e., one standard deviation), and the estimated minimum detectable activity is computed as
3-sigma.
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Detocted radionuclides ara elther retained as COPCs or eliminated from further consideration
based onacomparison with natural or anthropogenic background distributions. The radlonuclide
background data used in this RFI report have been taken from the following sources:

* soil, sediment, and/artutt samplos collected throughout Los Alamos County
for which chemical analyses waere performed for naturally occurring
radioactive chemicals, spocifically uranium (Longmire et al, 1985, 1142;
Longmire et al. 1995, 1266) and

s background concentrations of radivactive chemlicals assoclated with global
{alloutirom atmospheric nucleartesting (e.g., plutonium and tritium) roported
in LANL Environmontal Survelllance reperts (Purtymun et al, 1987, 0211
ESG 1988, 0408; ESG 1989, 0308; EPG 1990, 0497: EPG 1992, 0740).

Comparisons between site data and background data are Initlally performed by comparing
each observed concentiration datum with a radlonuclide-specitic background sereening value
that Is either tho UTL or the maximum roportad activity. These background screening values
are derlved from LANL-wide solil, sediment, and/or tulf background data, Dotalls regarding the
calculation of these valuos are presentad in Longmire etal, (1995, 1266), Certain radionuclides
in cartain medla have no LANL-wide background data. For these exceptions, PRS sample-
speclflc minimum detoctabio activitios aro used as nominal background screening valuos.

3.23  Organic Chemicals

Background data are not available for organi¢ ¢chemicals, Qrganic ¢chomicals that have been
positively identitled In one or more samples have been carried forward In the screening
assessment process for the PRSs in this RFI report, Chemicals that have not beon dotocted
in any samplo have beoen removaod from further consideration.

3.24  Risk-Based Screening Assessment

Inorganic chemicals and radionuclides that exceed background, as waell as organic ¢chemicals
that are positively identitied in one or more samples, require further evaluation it they also
exceod SALs. SALs for nonradioactive chemicals are based on EPA Raglon 9 preliminary
remodlation goals (PRGs) for rasidontial soll and tap water. Whora appropriate, cartaln EPA
Roglon 9 water PRGs are supplanted by Native Amerlcan Puable, state, orfedaral water quality
standards, Soll and water modia have separate SALs for each ¢hamical, The dacision to
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identify a chemical as a COPC when a SAL is net available is made on a caso-by-case basls,
1aking into account the avallability of process knowledge and toxicological Information,

1t more than one COPC is prosant at a site, a multiple chemical evaluation (MCE) is performed
to determine If the potentially additive etfect of chemicals detected below SALs warrants
additional investigation. The mothod used for parforming an MCE Is summarized in tho policy
document ontitied “Risk-Based Correclive Action Procoss” (Dorries 1996, 1297). These
comparisons are the last quantitative steps in the screening assessment process for human
health concerns, If COPCs remain aftor this stop, then further evaluation is roquired. It no
COPCs ramaln after this step and the data set is sufficlent 1o suppert the dacision, an NFA
recommgondation may be proposod based on human health concerns.

it COPCs remain after the screening assassment, there are seveora! options for the PRS. A
further slte-specific evaluation may lead 1o ¢liminating a COPC without going into a tormal risk
assossmant, The site may be proposed for further sampling, oltherfor complete characterization
orforromediationifitis cost-effoctive to proceed without arisk assaossmant, A risk assossmant
may be conducted to determing if the remaining COPCs present an unacceptable human health risk,

3.3 Human Health Assessment

3.3.1 Risk Due to Naturally Occurring inorganic Chemicals in Solls (Background)

Risk Is associated with exposure to inorganic ehemicals that naturally occur In soll, Using the
same methodology as site risk estimation to calculate hackground risk providas a frameo of
reference for risk lovels calculated at a site, This Information provides a basis for determining
risk-bDased remediation goals, which In seme circumstances may be set at target rlsks
comparable te background rather than dofault values (e.g., a cancer risk of 10 or a hazard
indox of 1). Background risk can also affect decisions at sites that contain chemicals for which
thera (s a toxicity threshold, For some Inorganic chomicals, background Intake may bo near a

toxicity threshold such that incremental intake assoclatod with contamination may be
unacceptable,

Background risk estimates provided in Table 3.3.1-1 were calculated using the same exposure
assumptions by which SALs are calculated. SALs are based on health-protective assumntions
tora residential scenario (EPA 1995, 1307). For soll exposure, tho pathways include Incidantal
soil ingestion, inhalation of resuspended dust, and dermal contact with soll. The background
soll data used for these calculations were collected from several soll horizens at geographically
divarse locatiens. Background risks aro estimatod for two statlstics, One statistic Is the median,
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which roprosonts the midpeint of the concentration rango (technically, the modian Is the
concentration value that dividos the results Into two equal groups, or where half the data are
above and half are below). The second statistic ropresents the upper range of background
¢concentration values, and is elther a calculated UTL or a maximum congantration value,

The background risks based on the LANL SAL residential exposure model are provided in
Table 3.3.1-1. Risks duo to background concentraticn are presented for both noncarcinogenic

N3 e (OG-SR ) e LD

and carcinogonic outcomes, The potential for adverse noncarcinogenic health offocts is
astimated by a hazard quotient, A chemical Intake leading to a hazard quotient of up to 1 Is not
assoclated with adgverse hoalth effects, None of the median background concantrations rosult
in hazard quotients groatarthan 1, Tho hazard quotient of the UTL concentration for manganese
excoods 1 (1.9). However, exposure 10 naturally occurring manganese Is not oxpected 10 have
significant hoalth consequences because of the unlikely occurrence of tho UTL ¢encaentration
overan antire oxposure area, tha consarvative assumptions used inthe oxposure assaessmaent,
and the margin of safety incorporated inte the roference doso.

Threo of the background inorganic chemicals provided in Table 3.3.1-1 are also carcinegens.
Applying the default exposure assumptions used for SALs, the lifetime cancer risks due to
residentlal soll oxposuro to background concentrations (UTL column) are estimated at
approximately 1 excess case of cancer in 100 000 people for beryllium, 2 In 100 000 for
arsenic, and 2 in 1 000 000 000 for cadmium (carcinogenic only by inhalation). EPA uses a
range of 1 axcoss case of cancer in 10 000 people to 1 in 1 000 000 as a guldance for an
accaptable range of cancor risk (EPA 1990, 0559).

These background risk cstimates provide a frame of reference for a risk-based screening
assessment and site dacisions. It a site-specitlc risk assessment is necassary to further
evaluate risks, background risks can also be caleulated using site/seenario-speocific assumptions
to assist In any remedial action decislons for the sita, l
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TABLE 3.3.1-1

RISK DUE TO BACKGROUND CONCENTRATIONS OF INORGANIC CHEMICALS IN SQIL
ASSUMING A RESIDENTIAL SCENARIQ®

INORGANIC BACKGROUND SOIL, HAZARD QUOTIENT LIFETIME CANCER RISK
CHEMICAL CONCENTRATION®
{(mo/kg)
Median UTL Median UTL Medlan Tl
Alyminum 10 000 38700 0.1 0.5 NC€ NG
Antimony 0.6 19 0.02 0.03 NC NC
Arsanic 4 7.82 0.2 0.4 1x10" 2x10°
Barium 130 315 0.03 0,06 NC NG
Beryllium 0.895 1.95 0,003 0.006 6x10° 1x10*
Cadmium® 0.2 2,6¢ 0.005 0.07 1x10™" 2x10"
Chromium' 8.6 19,3 0.00009 00002 NG NG
Cobalt 6 19.2 0.001 0.004 NC NG
Coppor 5.75 15,5 0,002 0.01 o] NG
Load? 12 23.3 0.03 0.06 NG NG
Manganose 320 714 0.8 1.9 NG NC
Mereury 0.05 019 0.002 0.004 NC NG
Nicke! 7 15.2 0.005 0.0 NG NG
Solenium 0.3 1,7¢ 0.0008 0,005 NC NG
Thallium 0.2 19 0,03 0.2 NC NC
Urankum 0.9 1.87 0.004 0.008 NG NG
Vanadium 21 41,9 0.04 0.08 NG NC
Zine 0.7 50.8 0.001 0.002 NG NC
o, iis{; n;glgatos are basod on relerence dosns, slope fuctors, and EPA Roglon § default oxposure assumplions aftective
prit 1

b, Background concentrations taken from the Longmita o! al, all soll horizons data sat (1905, 1142)
¢, NG = Noncarcinogen

d, Maximum dotected bockground value

0. Cancor risks for cadmium are bosod solaly on inhalation of rasuspended dust

1, Naoturally eccurdng chromium Is assumod 10 exist In a trivalent atate

p. Mozarg quotiont based on biokinetic uptako model

3.3.2 Risk Assessment

The human health risk assessments prosented in Section 5.x,9 follow the process outlined In

the policy document “Risk-Based Corrective Action Process” (Dorrigs 1996, 1297) and ¢consist
of the following steps:

= identification of COPC concentrations,

* @Xposure assessment,

* toxlcity assessmant, and

= rlsk ¢haracterization,
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34 Ecelogical Assessment

Incooperation with the New Mexico Environment Department and EPA Reglon 6, the Laboratory
ER Project Is developing an approach for ecological risk assessmeant, Further ecologlcal risk
assessmant at these sites will be deferred unti! the sites can be assessed as part of the
ecological exposure unit methodelogy currently being developed.

4.0 RESULTS OF QUALITY ASSURANCE/QUALITY CONTROL ACTIVITIES

This sectlon reviows the Impact of laberatory quality contro! (QC) results on data usabllity, The
QC rosults are summarized in Appendix B of this report, together with rasults from field quality
assurance (QA) samplas. In addition, this report includes data from a few samples, collected
in 1994, whose data usabllity was evaluated in oatller reports,

A total of 297 samples wero collocted during the 1996 field season at TA-33. Data from 166 of
them wore used for decisions discussad In this report, including 140 that were submitted for
analysis at oft-site laboratories, 16 that wero analyzed on-site by PCB immunoassay kits, and
10 that were analyzed by the MRAL, All of the 144 laboratory samples were samples of soll or
tutf. Nine field duplicate soll or soll/tuff samples ware collected during 1998; those aro listed
in Table 4.0-1,

All data were subjected to routine data validation, Appendix B detalls the validation assessments
of the 37 reports containing tho laboratory resuits forthe 144 laboratory samples, Theolr Impact
on data usability is summarized below, Whore discrepancies exist betwaen hard copy and the
electronic copy, tha results used in this report have beon taken from the hard copy. Qualifiers
and associated reason codes assigned by the routine data validators are in the Facility for
Information Management, Analysis, and Display (FIMAD), but the oxplanations in Appendix B
are more comprohansive,

4.1 Inorganic Analysis

Atotal of 77 of the 1996 fleld samples discussed in this report wore analyzed for the standard
suite of 23 inorganic chemicals, including mercury, as listed in Appendix A of this
NFA report, Qualifications placed on these results by routine data valldation are summarized
in Appendix B, Table B-1, of this report,
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TABLE 4.0-1
1996 FIELD DUPLICATE SAMPLES AT TA-33

SAMPLE 1D SITE 1D DEPTH (11) PRS DUPLICATE

' SAMPLE 1D
0333-96-1000 33.01692 1.5=2.5 33-008(b) 0333.96-0027
0333:96+1001 33-01328 7.5«9.5 33:.002(b) 0333.96-0069
0333.96-1002 33:01328 10=15 33-002(b) 0333-96-0070
0333-06-1003 33-01328 30-31.3 33.002(b) 0333-96-0500
0333.96-1004 J33-01328 40=41 33-002(b) 0333.96-0502
0333.06-1005 33-01653 24=-25 33-001(0=0) 0333-96-0551
0333.96-1006 33.01559 0=0.5 33-013 0333-96-0574
0333.96.1007 33-01674 0-0.5 33-008(c) 0333-96-0658
0333-86.1008 33.01682 0-1 33-008(c) 0333.96-0684

A large number of qualifiers were assigned by the data validators, These qualitiers are
reproduced intables in Section 5.x.5 of this report, In genceral, as Indicated by the notes In Table
B-1. these qualifications do not sericusly impact the usabllity of the data.,

e Blank contamination aflects saveral results from PRSs 33-008(a),
33-008(b). 33-011(d¢) and 33-013, In cach Saection 5.x.5, rosults above EQL
but less than five times the contamination measured In the blank are not
listed as dotected. Tho reported values in thasa cases are loss than LANL
background UTLs. In the remaining cases, blank contamination indlcatos a
slight positive bias, resu'ting in an ovarestimate of contamination. Blank
contamination dees not affect any conclusions or recommendations tor
thesa PRSs,

s Inmany of the laboratory reports for inorganic ¢hemicals, potentlial low bias
tor several elements Is indicatod by low recovery from spiked samples. In
general, the analytes for which rocovery was a problom are not potential
contaminants at the PRSs being investigated. Howevar, spike recovery ot
62% was below the acceptance level of 75% (and duplicate recovary was
alse low) forchromiumin reguest 2117, which included most of the samples
from PRS 33-008(b). There the data Indicate that chromium Is present
above background lovels (Section 5.7.5 of this roport), The data are
qualitied as estimated with a negative bias, which is taken into account
when evaluating chromium roleases at PRS 33-008(b). Several other
analytas wore similarly qualified by the data validators, but the petential
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blases are not large enough, relative to background levels and lovels of
concern, 10 impact the ¢onclusians in Saction 5.7,

= A potontially low blas was flagged lor six manganese and three thalllum
results, In the remalning samples, manganese was found to be within tho
LANL background range. Thallium was reportod as estimated (below the
quantitation timit) in a few samples from PRSs 33-002(b,¢), always within
background levels. Archival research does not Identlfy manganase or
thalllum as a potaential contaminant at MDA K.

* Vary lowspike recovories for antimony in three data packages (all trom the
same laboratory), Including samples from PRSs 33-002(b,c) discussed in
this report, rasulted in rejaction of the antimony data. Howavaer, archival
rascarch has not identitled antimony as a potential contaminant at MDA K.

Relative standard deviations (RSDs) tor inerganic chemigals, as measured by lab replicates,
were generally under 10%, oxcept for request 2117 (discussed above). RSDs of rosults for
inorganic chemicals In the five field duplicate palrs were also generally lass than 10%. Among
the PRSs discussed in this report, fiold duplicate pair RSDs exceeded 10% only for caleium in
the pairfrom 33-008(b) and for manganese in the pair from 33-013. Such RSDs aro less than
would be expected given the expected heterogenolty of the PRSs under consideration, The
data Indicate that (again excepting data In reguest 2117) significant variabliity has not been
Introduced into the analytical results by the sample collection and laboratory analytical
processes.

4.2 Radlochemistry Analysis

Atotal of 71 of the tield samplos discussod in this report were analyzad for total uranium, 2 for
isotopic uranium, 6 for isotopic plutonium, and 34 fer tritium, Apart from the plutonium rosults,
which were qualified as undetected, no qualitications were placed on any results by routine
data validation (Table B-2 in this rapert), in addltion to taboratary analyses, all but tour of the
laboratory samples from PRS 33-002(b) ware analyzed {or tritium by the MRAL.

During Phase | sampling, plutonium was dotected above LANL and TA-33 background lavels
at PRS 33-002(c). During Phase |l sampling, the MRAL analyzed six samplas from
PRS 33-.002(¢c) for plutonlum, Because MRAL leveis were low, these samples were no!
forwarded to an off-slte laboratory (Socﬁon 5.2.6 of this roport).
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Sample preparationtechniques for uranium determine which UTL should be used forbackground
comparison. A total digestion of the sample ylelds a LANL background UTL of 5.45 mg/kg. A
digostion using the SW-846 method lor sample preparation ylelds a UTL of 1.87 mo/kg
(Longmire et al. 1995, 1142), For PRSs discussed In this report, a total digestion was used for
uranium analyses of samples collected at PRSs 33-002(c) and 33-008(a, b). An SW-846 partial
digestion was used for uranium analyses of samples at PRSs 33-011(d) and 33-013 (with the
oxception of samplo 0333-96-0583, tor which a total digestion was used),

The RSDs for laboratory raplicates were all under 10%. Some high RSDs ware obsarved in two
of the field duplicate pairs from PRS 33-002(b)., Theso ware tul! samples for which tield
duplicate pairs consistad of samples from adjacent segments of core, Bath pairs Indi¢cate the
presence of tritlum well above background levels. Given the heterogenelty expected In
migration of water through tuff to these depths, discropancies on the order of magnitude
observed (50% at a depth of 9.5 fti 250% at a depth of 41 ft) can ke ascribed to the
hotarogenelly of tult, Apart from these tritium results, RSDs tor field duplicates wore under
10%, comparable to those for laboratory replicates. These results indicate that significant
variabllity has not been introduced into the data by the sample collection anc laboratory
analytica!l processes.

High tritium levels in somo samples resulted in elovated detoction levels and in blank
contamination. These ovents do not impair the usabitity of the tritium data for decision-making
baecause thoy iead to an overestimaltlion of tritium concantrations. Plutonium detection limits for
tutf samples in the laboratory ware higher than for soll samples, Plutonium dotection limits at
the MRAL exceed background levels but are well below SALs, Thesa obsarvations affect data
from PRS 33-002(b,c) and are dlscussad in context In Sections 5,1,5 and 5.2.5.

Twenty-threo samplos wore analyzed for tritium by both the MRAL and an off-site laboratory,
Above tixed-laboratory activities of 1 pCi/g, the results for such pairs of samples generally
agree within a factor of five, The MRAL data are qualitatively usable in a context where the

moasured values range over five orders of magnitude, as is the case at PRS 33-002(b).
Fixod-laboratory and MRAL results are compared in Tablos 5.1.6-2 and 5.2.6-2 of this report.

4.3 Organic Analysls
4.3.1  Volatile Organic Analyses
Six of the flold samples discussed in this roport were analyzod lor volatile organic compounds.,

No qualifications waro placed on theso results by routine data validation. Results are summarized
in Table B-3 of this report.
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4,32  Semivolatile Organic Analyses ;/
u}

' e
Sixty-iwo of the fleld samples discussed In this report were analyzed for semivolatile organi¢ o
compounds. Qualifications placed on these results by routine data validation are summarized 7
in Table B+4 of this report, The minimal problems reported for semivolatiles do not atfect the g2
L

usability of thaso data. L
wh

Surrogate recovery problems and missed holding times for reanalysis led to qualiflcation of
some of the data trom roquest 2110, which consisted of samples from 33-008(a). Tho analytes
of concarnincliude three PAHs with SALs below 1 mg/kg, which are reported above SAL inthree
reports with missed holding times (potontlally biased low). These analytes are carrled forward
into risk assessment, whare uppar confidence bounds are computed both with and without the
rejected results, and the larger of the resulting values Is used,

Semivolatiio results 1or the field duplicate palrs wore woll within aceeptable levels, Where an
analyto was reperted in ong momber of a palr and not the other, it was usually estimated
(J-qualitied) below tha EQL in the former sample, or In one case (a phthatate) approximataly
25% above the EQL.

4.3.3 PCB Analyses

Fifteon of the ficld samples discussed in this report were analyzed for PCBs by tixed-laboratery
analysis. The qualitications placed on these results by routine data validation are summarized
in Table B-5 of this report. Tho reportod qualifications do notimpact the usability of these data.

These 15 samples, plus 21 addltional samples, wero analyzed In the fleld using PCB
immunoassay kits, The 15 samples for which both types of analyses were made indicate a
positive bias for the fleld Kits. In eight of the nine samplos with laboratory results less than
1 mg/kg, the tield kit repertad resuits highorthan rosults measured by tho fixed laboratory, Two
flold estimates ware in the 4=-5 mg/kg range, whereas the laberatory results were hotween 0,5
and 1 mg/kg. Among the six samplos for which the laboratory results exceeded 1 mg/kg, the
bias was less consistent, Throe of these lield results agreed with the laboratory. Two fleld
results in the 1=4 mg/kg range slightly uncerestimated laboratory results of §=6.5 mg/kg, One
flald result of 4=15 mg/kg overastimatled a laboratery result ot 2,5 mgrkg.

Overall, It appears that the field results tend to overestimate the resulis that would have been
obtalned If the samplas had boen submitted 10 a fixed laboratory. This posltive blas Is less
sarious from a rlsk porspective because it would tond to support a remediation decision,
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No field duplicate pairs waore submitted {or PCB analysls,

43,4  HE Analyses

Twenty-four of the 1996 field samples discussed In this report ware analyzed for high
oxplosives. No qualifications were placed on any results by routine data validation
(Table B-€). All data are usabla for decision-making purposes.

No high explosives were detected in the field duplicate palr of samples submitted for HE
analysls,

5.0 SITE-SPECIFIC RESULTS, CONCLUSIONS, AND RECOMMENDATIONS

This report discusses the 1996 sampling and analysis of 10 PRSs locatad at Main Site, East
Site, and South Site within TA-33. Slte information, results of analyses, ovaluation of
contamination, and NFA reacommendations for human health concerns are presanted in this
saction, Table 5.0-1 summarizes the PRSs, Flig. 5.0-1 shows the PRSs at MDA K. Figures
5.0-2, 5.0-3, and 5.0-4 show PRS locations at tha thrae ramaining areas,

Evaluations of several PRSs are Included in provious RFI reports, Te clarity the discussion of
Investigations at PRSs 33-002(b), 33-002(c), 33-003(b), 33-006(a), 33-011(d), 33-013, and
33-017, raports of prior Investigations at those PRSs are included as attachments to this roport,
as ara tho sampling plans for PRSs 33-008(a) and 33-008(b).

Atthe PRSs presentedinthis report, a select group of PAMs without SALs weroe detectod at low
detection frequencias and at low concentrations, Infrequant detections of these compounds at
such fow concentrations do not represent an industrial rolease or a contamination problem
posing a potential risk to human health or the environment, SALs are not avallable for these
compounds because of tha absence of EPA-acceptod toxicity criteria to calculate screaning
values. In goneral, the potential impacts from the low dotoctions of thase compounds is
addressod during the evaluation of the PAHs which do have toxicity ¢ritorla and SALs. The
PAHs consist of a large family of compounds with a rather iarge range of toxic potency,

In calculating site risks, EPA and most state agencies separate tha PAMs Into two categeries:
carcinogens and noncarclnogens, Carcinogenic PAMs are evaluated by considering tho
avallable data on the carcinogenic potency of differont PAMs to davelop toxicity equivaleney
factors (TEFs) for the individual PAHs, These TEFs indicate the carcinogenic potency of each
compound relative to benzo(a)pyrone. Consoquently, the PAHs analyzed that do have SALS
oncompass & substantial portion of the risk to low lavels of thase compounds In soils, In this
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report, the list of PAHs detected without SALs includes acenaphthylene, a noncarcinogenic
PAH very simlilar to acenaphthene; benzo(g,h.l)perylene, also a noncarcinogenic PAHM:
phonanthrene, a noncarcinogenic PAH vory similar to pyrene; and 2-mothylnaphthalone, a
noncarcinogonic PAH vary similar 10 naphthalena, Bacause noncarcinegenic PAkSs In this
roport tend to have high SALs and those withoul SALs were datectod at low concentrations, the
evaluation of PAHs In this report is considered to be complete using only PAMs with available
SALs,

L e (Gg B hE- 0

The PRSs discussed in this soction are listed In Table 5.0-1. With the axception of PRS
33-004(k), recommendations for NFA for human health are based on NMED/Environmental
Restoration Project Criterion 5: Tha PRS has been charagterized and avallable data indicate
that contaminants aro not present or are prasentin concentrations that pose an accaeptable risk
underthe projected land use, Recommendation for PRS 33-004(k) is based on Criterion 1: The
PRS was not located,

TABLE 5,0-1

PRSs IN THIS TA-33 RFI REPORT

SECTION PRS ID LOCATION PRS TYPE
5.1 33-002(b) Main Sho Sump at MDA K

RECOMMENDATION
NFA, Critorion 5 8

5.2

33-002(c)

Main Site

Sump at MDA K

NFA, Critorion 8§

5.3

33.-003(b)

East Slte

Chamber at MDA D

NFA, Critorion 5

5.4

33+004(k)

Cast Sito

Quttall from TA-33-87

NFA, Criterion 1

5.5

33-006(n)

South Site

South Slto shot pad

NFA, Crilarion §

5.6

33-008(a)

South Site

South Site landlill

NFA, Critorion 8

5.7

33-008(b)

East Site

East Site landtill

NFA, Critorlon 5

5.8

33+011(d)

Main Sito

Surfaco storage at TA.33.20

NFA, Critorion 5

5.9

33-013

Main Sito

Surface storage at TA.33.86

NFA, Critarien §

5.10

33.017

Maln Sito

Vaehicle malntonance aroa

NFA, Critorion 5

a. NFA for human health only

5.1 PRSs 33-002(b)

PRS 33-002(b) is sump TA-33-134 at MDA K, Phase |} sampling was porformed in 1996
becauso Phase | samples woro not collected beneath the bottom of the sump. in addition, the

sample with the highost MRAL-measured tritium concentration was not analyzed In a tixed
laboratory. No contamination was found abeve levels of concern in either the 1893 orthe 1896
sampling campaign, The PRS is rocommended for NFA for human health under Criterion 5.
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5.1.1 History

PRS 33-002(b) is ciscussed in the RF{ Work Plan tor Operable Unit 1122, Sections 3.2.2.1,
4,1.4, ang 4,2,3.1, The sump was constructed in 1955 when the tritium facllity, TA-33-86, was
constructed. A sink and floar drain In the southarn section of TA-33-86 are connacied to the
sump. Archival Information indicates that sump TA-33-134 rocelved organic contaminants
such as ethanol and methanel (less than 5 gal./year), trichloreethylene, and tritium-contaminated
benzane and acetone (approximately 5 gal./year). The sump also may have received baryllium,
mercury, and depleted uranium (LANL 1992, 0784),

512  Description

The sump is a rubble-filled, unlined seepage pit 6 1t in dlamoter and 9 ft doep. It might better
be described as a dry well, Qriginally, a 3-Inch-thick ¢concrete ¢ovor, overlald by 1 in. of soil,
toppod the sump. The cover was broken during sampling done by Roy F. Weston, Inc.,
personnol in 1889, The sump is located on a level arca approximately 20 {t south of septic tank
TA-33-93 (Fig. 5.1.2-1). Broken pileces of concrete mark the site, The entire aroa was ¢leared
in the past and is now covered with weeds. Soil is pulvarized rock with pumice pebbles and
broken places of tufl,

5.1.3  Previous Investigation

Weston personnel collected a surface sample at sump TA-33-134 during investigations at
TA-33 In 1989, That sample was analyzed for Inorganic chemicals, ragionuclides, posticides,
and PCBs. Only tritium, at 190 000 pCi/ml In soil melsture, was detectad. Because no moisture
analysis was roported, activity per gram of soll cannot be calculated (LANL 1989, 02-020).

The MDA K Phase | sampling plan, which was carried out in 1993, diroeted that flutd and sludge
samples be collected from the sump, The plan also diracted that a barehole bo drilled next to
the sump and throe subsuriace samples (plus a duplicate) be collacted. This berghole was
intendedto determine if contamination was migrating from the sump to the environment, During

the ER sampling campaign in 1993, only three samples were collected, The fluld and sludge
samples were not collected begcause these compenents are not prasent In tho sump. The

drilling adjacont to the sump encountered the soiltuff intorface at 30 in, Because of the shallow
depth of the hole, only a surface sample and a soil/tuff interface sample ware collocted. A third
samnple was taken at a depth of 5 {t from within tha sump at the pomt'ot auger refusal, All
samples were analyzed for uranium, tritium, plutenium, gamma emittars, inorganic chemicals,
and SVOCs. The two subsurface samples were analyzed for VOCs,
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Results indicated that ono sample contained cadmium above UTL, but below SAL. Threo
samples contained trace levels of plutonium above its UTL, Tritlum was found in all samples.
Tritium excooded 600 000 pCi/g in one sample. This sampie was analyzed only by the MRAL,

Saction 4.2 of the Septomber 1995 RFI Report for MDA K, which discusses the Phase |
investigation of PRS 33-002(b), Is provided as Attachment 1 of this roport,

5.1.4  Field Investigation

Sampling at PRS 33-002(b) conformed to the current usa (Industrial) or construction scenario
of the conceptual model described inthe RFI Work Planfor Qperablo Unit 1122, Section 3,1.2
(LANL 1992, 0784), WIith building wasto as the primary source, exposure routes fer human
recaptors are ingestion and dormal contact, Because the sump Is a subsurface structure,
Inhalation is not considared a likely exposure route, and no surface sampling was porformed,

In the 1996 sampling campalgn, a borehole was ¢rilled directly into the sump, In accordance
with the sampling plan, threo samples wore collectad within the first 15 1t and were analyzed
for uranlum, plutonium, Inorganic chemicals, VOCs, and SVOCs (Table 5.1.4-1).

In addition to the samples listed above, samples ware ¢ollected at approximately 5-1t intervals
below the 151t leval and analyzed for tritium by the MRAL. A subsot of samples from the same
depth intervals was sent for fixed laboratory analysls (Tablo 5.1.4-2), The sampling plan
directed that throe samples be taken and analyzed from below the sample dopth in which the
MRAL rosults tell below tritium SAL. The final depth (117 ) exceeded these requiremants.

5.1.5 Evaluation of Inorganic Chemicals

Inthe three upper samples from the borehgle, silver, copper, morcury, angd zine ware dotected
above background but bolow their SALs (Table 5.1.5-1). Becausa two of thé samples wore
taken in tuff, the 95%, 0.95 UTLs for Unit 3 of the Bandeller Tuff are shown below for
comparison, In addition to LANL mixed-soit UTLs.
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TABLE 5.1.4-1

SUMMARY OF SAMPLES (EXCLUDING TRITIUM) TAKEN FOR PRS 33-002(b)

SAMPLE ID SITE ID MEDIUM | DEPTH (ft) | RADIO- ! INORGANIC | VOCs SVOCs
RUCLIDES | CHEMICALS

0333-96-0068 | 331328 il 2178 277 2176 2176

0333-86-0069 | 33-1328 Fill 2178 2177 2176 2176
0333-96.0070 | 33-1328 Tuft 2178 2177 2176 2176

0. ER analytical request number.

'*r“!ﬁn * CU\L!-‘%‘ '\i ¢ L3000

TABLE 5.1.4-2
SUMMARY OF TRITIUM SAMPLES TAKEN FOR PRS 33-002(b)

SAMPLE 1D SITE 1D MEDIUM | DEPTH () | FIXED LABORATORY
0333-96-0068 33-1328 Fill 1 2178°
0333-96-0069 33.1328 Fill 8.5 2178
0333-96-1001 33-1328 Fi 9.5 2178
0333-96-0070 33.1328 Tul 15 2178
0333-96-1002 33.1328 Tufl 15 2178
0333-306-0071 33,1328 Tult 16.3 2178
0333-96-0072 33.1328 Tut 22.5 2178
0333-96-0073 331328 Tulf 27 2178
0333-86-0500 33-1328 Tutl 3 2232
0333-96-1003 33.1328 Tut! 31 2232
0333-96-0501 33-1328 Tuft 2232
0333-96-0502 33-1328 Tuft 41 2232
0333-96-1004 33-1328 Tuft 41 2232
0333.96-0503 3341328 Tutt 45 2232
0333-86-0504 33-1328 Tuft 50 NA®
0333.96-0505 33-1328 Tuft 52 NA
0333.96-0506 33-1328 Tuft 60
0333-96-0507 33-1328 Tutf 62 NA
0333-80-0508 33-1328 Tull NA
0333-96-0509 33-1328 Tutt 72
0333.96-0610 33-1328 Tuft 80 NA
0333-96-0511 33-1328 Tult 84 NA
0333-96-0612 33-1328 Tult 88
0333-96-0513 33-1328 Tutt NA
0333-96-0514 33-1330 Tut! 97 NA
0333.96-0615 33-1328 Tuft
0333.96-0516 33-1328 Tuft
0333-856-0517 33-1328 Tult
0333-96-0518 33-1328 Tuit

a. MRAL = Moblle radiological analytica! laboratory
b, ER laboralory analytical roquest number

¢, NA = Not Annlyzed

d, No MRAL request number assignod
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TABLE 5.1.5-1
INORGANIC CHEMICALS DETECTED ABOVE UTLs AT PRS 33-002(b)
SAMPLE 1D DEPTH | COPPER | MERCURY | SILVER ZINC
(11) (markq) (mo/kg) | (mg/kg) | (mg/kg}
SAL N/A" 2 800 23 380 23000
{95%,.95) UTL N/A 15.5 0.1 NA” 50.8
{95%..95) UTL QBT3 N/A 2 _ 1. | 55.5
0333-96.0068 1
0333-96-0069 9.5°
0333-96.0070 15° .
SRR
a. N/Aw= Not Applicable
b, NA = Not analyzed for in LANL background studios
¢, nQBT3
d. U= Undetected==tha listed value is the detection limit

5.1.6 Evaluation of Radionuclides

In surface sample 0333-96.0068, plutonium-239/240 was detectod within the background
range ascribed to worldwlde fallout from atmospheric atemic testing. In sample 0333-96-0069,
both plutenium-238 and plutonium-239/240 were detected (Table 5.1,8-1), This sample was
taken at 9.5 {tand described as primarily “enginearing il materlals.” Tha levels ware vory low,

and thoy may be the result of moving former surface material into the sump. Plutonium was neot
datected In the noxt sample, which was ¢ollected at 15 11,

Tritlum was detectod above LANL's UTL in every sample. Both laboratory results and flold
scraening MRAL results indicated that tritium levels are belaw SAL in all samplaos below 60 ft
(Table 5.1.6-2).

TABLE 5.1.6-1

PLUTONIUM DETECTED AT PRS 33-002(b)

SAMPLE 1D DEPTH PLUTONIUM.238 PLUTONIUM-239/240
(ft) (eClig) (pCl/g)
SAL N/AY 27 24
LANL UTL N/A 0.01 0.025
0333-56-0068 1 0.001 (UY) 0.007
0333.06-0060 9.5 0.003 0.003
0333-96-0070 15 0.001 (U) 0.001 (U)

a. N/A = Not Applicable
b, U = Undototted==tho listed value is tho datection limit
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5.1.7

TABLE 5.1.6-2

TRITIUM DETECTED AT PRS 33-002(b)

SAMPLE ID DEPTH MRAL LABORATORY
(1) (nCl/g) (pCllg)
SAL N/AY 260 260
LANL UTL N/A 1 1
0333.96-0068 1 3112 24 852
0333-956-0069 9.5 135 354 104 065
0333-96-1001 9.5 97 466 76 179
0333-96-0070 15 64 181 73 060
0333-96-1002 15 133 651 59 366
0333:96-0071 16.3 12 952 5456
0333.96-0072 22.4 652 773
0333-96.0073 27.25 704 780
0333:96-0500 31.25 428 833
0333-96-1003 31,25 440 826
0333-96-0501 36.7 646 1000
0333-06-0502 41 924 1474
0333-96-1004 41 956 4036
0333-96-0503 a5 937 4134
0333-06-0504 50 616 NAY
0333-96-0505 52 a57 NA
0333.96-0506 60 94 199
0333-96-0507 62 142 NA
0333-96-0508 65 130 NA
0333-06-0509 72.2 75 142
0333.96-0510 80 26 NA
0333.96-0511 84 32 NA
0333-96-0512 88 34 75
0333-96-0513 93 83 NA
0333-96-0514 97 71 NA
0333-06-0515 103.4 6 20
0333-96-0516 110 3 8
0333-96-0517 115 ND 2
0333-96-0518 117.4 3 3

a, N/A=NotApplicable
b, NA = Not Analyzed
c. ND = Not Detocled

Evaluation of Organic Chemicals

Trace lavals of PAHSs that are typical of tar and asphalt products weare found in the Phase |l
samples, as was a common plasticizer, di-n-butylphthlate (Table 5,1,7-1), Benzo(a)pyrene was

found above its SAL in two of the thrae samples, No VOCs ware detacted.
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TAB LE 501 |7'1

DETECTED ORGANIC CHEMICALS FOR PRS 33-002(b)

SAMPLE ID DEPTH ANALYTE RESULT SAL EQL
(1) (mglkg) (markg) {malkg)

0333.96-0068 1 [Anthracene 0.033 (J))* 18 000 0.33
Benzo[a)anthracone 0,099 () 0.61 0,33

Benzo[n)pyrone 0.0998 (J) 0.061 0.33

Banzo[b)lueranthone 0.7 () 0.61 0.33

Bonzo[g,h.ljperylene 0.099 (J) NS® 0.33

Bis{2-athythoxyl)phthalate 0.099 (B,UJ)° 32 0.33

Chrysene 0,13 (J) 61 0.33

Di-nsbutylphthniate 0.033 (J) 6 500 0.33

Fluoranthene 0.26 {J) 2600 0.33

Indonol1,2,3-cdlpyrone 0.066 {J) 0.61 0.33

Phenanthrone 0.2 (N NS 0.33

Pyrone 0.23 (J) 1900 Q.33

0333-96-.0069 9.5 Benzolalpyrene 0.068 (J) 0,061 0.33
Bonzo[blfluoranthene Q.17 (J) 0.61 0.33

Bonzo[q.h.ilporylene 0,17 (J) NS 0.33

Bls(2-0thylhoxy)phthalate 1.5 (8)° a2 0.33

Di-n«butylphihalate 0.2 (J) G 500 0.33

Indenol1,2,3.cd]pyrone .14 (J) 0.61 Q.33

Pyrono 0.034 (J) 1800 0.33

0333-96-0070 15 Bis(2-othylhoxyl)phthalate 0.11(B. J) 32 0.33

a, J = Estimated valup——the analyte was deteclod abovo the detection limit but below the astimated quantitation limit

b.
c

d,

NS » No SAL available
D,U,J = Analyto was dotected in the lnboratory blank, Tho analyte was not detocted in the sumplo, The valuo listed is the

astimated detection imit,

51.8

f4 = Anniyte wns dotectod In the laboratory biank

Risk-Based Screening Assessment

Using the maximum concentrations from both the 1993 and 1396 sampling campaigns at this
PRS, an MCE calculation was performed for the noncarcinogenic contaminants, The MCE
result tor noncarcinogens was 0.2 (Table 5.1,8-1), Banzelg,h,/]paryiene and phenanthrene
weare not included in the calculation because they have no SALs. (Sco discussion in Section
5.0 of this report.) This MCE valug is less than unity; thorefore, no potential human-health risk
based on additive effects Is identified for this class of chemicals, They are not carried torward
in the scraoning process,

Carcinogonic PAMs at very low concentrations were alse detected at this PRS (Table 5.1.8-2).
Benzo(a)pyrene was detected in two of three samples above its SAL of 0.061 mg/kg.
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TABLE 5,1.8-1 -
MCE FOR NONCARCINCGENIC EFFECTS AT PRS 33-002(b) &
CHEMICAL LOCATION ID SAMPLE MAXIMUM SOIL SAL NORMALIZED -
I SAMPLE VALUE (mg/kg) VALVE /
(mg/kg) “
Cadmium 33.1520 AAABS00® a 38 0.1 =
Coppor 33.1328 0333.96-0069 22 2800 0.007 ,}3
Mereury 33-1328 0333-96-0069 2.9 23 0.1
Silver 33.1328 0333.96-0069 0.3 380 0.0008
Zinc 33-1328 0333-86-0069 884 23 000 0.004
Anthracene 33.1328 0333-96-0068 0.033 18 000 0.000002
Bis(2-cthylhoxyl)- 331328 0333.96-0068 0.099 32 0.003
phthalate
Chryseno 33-1328 0333-96-0068 0.13 61 0.002
Disn-butyiphthalate 33-1328 0333-96-0069 0.2 G 500 0.00003
Flueranthone 33-1328 0333-96-0068 0.26 2 600 0.0001
Pyreno 33.1328 0333-06-0068 0.23 1900 0.0001
Total 0.2

a, 1993 samplo—the 1993 toport Io Inciudoe ns Attachment 1 of this report

TABLE 5,1.8-2

PRS 33-002(b) CARCINOGENS WITH CONCENTRATIONS IN SOIL THAT EXCEED SALs

SAMPLE ID LOCATION 1D DEPTH BENZO[a]PYRENE
(" (mglkg)
SAL N/A N/A 0.061
PRG® N/A N/A 0.26
0333.96-0068 33.1328 1 0.099(J%
0333.96-0069 33.1328 9.5 0.068()

N/A = Not Applicable

PRG = Preliminary Romedintion Goal for Industrial sitos (EPA 1898, 1307)

J = Cotimated value—~the analyte was detected above the detaction limit but bolow the
ostimated quantitation limit

om

o

An MCE performed for the remaining carcinogens indicates that human health rlsk |s low for
those constituents (Table 5.1.8-3). Benzo[g,h,l]perylenc was not included in tha caleulation
bocause it has no SAL. No organic compounds were datected in the 1993 sampling campaign. }
There is no indication that PAMs ware used as experimental compounds at the tritium facility, }
Concentrations at this sump are typlcal of industrial environments and are below the EPA
Reglon 9 PRG of 0.26 mg/kg for benzo(a)pyrene. Because benzo(a)pyrene, a ¢common {
industrial pollutant, was the only carcinogenl¢e c¢constiiuent detected above SAL, and the |
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concentrations of othar PAMS ware very low, PAHs are not carried forward In the s¢reening
assaessment,

TABLE 5.1.8-3
MCE FOR CARCINQGENIC EFFECTS (EXCEPT BENZO[A]PYRENE) AT PRS 33-002(b)

CHEMICAL LOCATION SAMPLE MAXIMUM SAMPLE | SOIL SAL | NORMALIZED
J») 1D VALUE (mg/xg) (mp/kg) VALUE
Benzola)anthracene 33.1328 0333.06-0068 0,099 0.61 0.007
Benzo[b]tlveranthene 33-1328 | 0333-96-0069 0.17 0.61 0.3
Indeno[1,2,3-¢d)pyrono 331328 | 0333-96-0069 0.14 0.61 0.2
Total 0.5

Tritlum was detected above SAL in 16 samples to a dapth of 52 ft (Table 5.1.8-4). Thereiore,
tritium Is carried forward In the screening process.

TABLE 5.1.8-4
PRS 33-002(b) TRITIUM WITH CONCENTRATIONS IN SOIL
THAT EXCEED SALs
SAMPLE 1D LOCATION ID DEPTH MRAL LABORATORY
{ft) (nCli/g) {pCli/g)

SAL AR N/A 260 260
LANL UTL N/A N/A 1 1
0333-96-0068 33.1328 1 3112 24 852
0333-56-0069 33-1328 9.5 135 354 104 065
0333-96-1001 33.1328 9.5 97 466 76 179
0333-96-0070 33.1328 15 64 181 73 060
0333-96-1002 33-1328 15 133 651 59 366
0333-96-0071 33.1328 16,3 12 952 5456
0333-96:0072 33.1328 22.4 652 773
0333.96-0073 33-1328 27.25 704 780
0333-96-0500 33-1328 31.25 428 833
0333:96-1003 33-1328 31.25 449 826
0333.86-0501 33-1328 36.7 646 1000
0333-96-0502 33.1328 41 924 1474
0333-96-1004 331328 41 956 4036
0333-96-0503 33.1328 45 937 4134
0333.96-0504 331328 50 616 NAP
0333-96-0505 33-1328 52 387 NA

a, N/A = Not Applicable
b. NA = Not Analyzed
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5.1.9 Human=Health Risk Assessment

A radiation dose due to tritium exposure was calculated for a worker at PRS 33-002(b). This
assessmeont of risk was performed using the tritium plume subroutine of the Residual Radloactive
Material (RESRAD) computer model, ver, 5.61,

The source term was estimated as the upper eonfidence limit (UCL) for the mean tritium
activity, calculated using data from the uppormost 25 ft of the exposure unlt, whare approximately
95% of the tritlum was detected, Because fixed laboratory and MRAL measuremeants agroe woll
(a correlation coetficient of approximately 0.98 betwaen the logarithms), both data sots were
usodtocaiculate the UCL, However, these 19 obsarvations are not uniformly distributod across
tho flrst 25 1t below the surface. In addition, thay show a treng within this depth (the highest
values are at dopths of 4=15 ft, with lower valuos both near the surface and boelow 15 feat).
Tharefore, Itis inappropriate to estimate the meantritium activity or its UCL within the exposure
unit by a parametric method which assumaes that the data constitute a random sample from a
single distribution of known form such as the normal. Instead, a bootstrap procodure, a
nonparametric, computer-based method that makes use of a Monte Carlo algorithm to
gaenerato an approximate distribution for the sample mean, was usod. {For a discussion of
statistical bootstrapping techniques and theory, see Efron and Tibshirani, 1986, 02-123.) To
apply this algorithm in the prasent ¢ase, tho data were resampled to produce 5000 “bootstrap
¢ata sets” distributod approximately uniformly with depth, The mean of each data sot was
computad and the 95% UCL was estimated as the 95th percentlle of the 5000 means. The
estimate of the mean activity obtained in this way was approximately 46 000 pCi/g, and the
95% UCL was 101 000 pCi/g. By comparison, the maximum concentration in the sump was
104 065 pCi/g at 9.5 ft. A duplicate at that depth had a tritium congantration of 76 179 pCl/g.

Long-tarm plans for TA-33 and MDA K Indicate continued laboratory use (i.e., an industrial
sconario), Based on future land use, the exposure palhways deemed crodible at PRS
33-002(b) are Inhalation resulting from tritium omissions from the soll; soll ingestion; and
inhalation of dust, Based on PCT 96-013 guidance, most of the generic RESRAD paramoters
formasatop sites were used and are providod in Appendix C of this report (Projoct Consistancy
Toam 1996, 1210). Site-spocific RESRAD parameters usod in the caleulation of dose from
exposure 1o this sump area ware sclected as a reasonable maximum exposure for a raceptor
evaluated undor a continued laboratory operations scenario,

Certaln parametors listed in the RESRAD output are critical 10 the mannar in which the dose
is calculated. These parameters Include the area of contamination, the thickness of the
contaminated zone, the erosion rate of the contaminated zone, the avapotransplration coefficient,
and particulate loading In air,
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The size of the contaminated aroa may allect dose via seil ingastion, dust Inhalation, external
gamma Irradiation, and inhalation of tritlum, RESRAD modifles dally soll and alr Intake values
te refloct the potential contribution tc total daily intake associated with the site, The thickness
and erosion rate of the contaminated zone, as well as the Infiltratlon rate, can affect the
calculation of dose with time. The dose from exposure to this sump area has been calculated
by assuming minimal eresion, an approximate area of 100 f1?, an initial uniform contamination
depth of 25 ft, and an evapotranspiration coefficient that specities no Infilitration. Those
assumptions resultin a static contaminated zone, A modeling poriod of 1000 years (approximataly
80 tritlum hali-tives) is used as the time limit for dose calculations.

For calculating dose, the evapotranspiration coafficiont has been set at theRESRAD limit of
0.999, effectivaly oliminating leaching of radlonuclides trom the contaminated zone by water
and resuiting in a maximal seil-based dose. This value is based en the fact that the annual
average evapotranspiration rataforthe Los Alamos arga exceeds the avaerage annual inflitration
rate, assuming ne Irrigation and a relatively high runotf coeificlont of approximately 0.5,
Because the value used for the evapotranspiration coefticient results in no In{litration,
vadose- and saturated-zone hydrogoologle parametors in RESRAD have no Influance on the
calculation of dose,

The koy RESRAD parameters used in the modeling for this sump arga are presonted in
Table 5,1.9-1. Other paramotars are detailed inthe RESRAD calculations in Appendix € of this
report.

TABLE 5.1.9-1
PARAMETERS USED IN RESRAD MODEL FOR PRS 33-002(b)

PARAMETER VALUE RATIONALE
Area of contominated zone am? 101t dlameter of sump
Thickness of contaminated zone am 25 ft depth of maximum contamination
Initial tritlum soll concontration 100 000 pClg | UCL of first 25 tt of contamination

Contaminatod zone erosion rate C.001 m/yoor | RESRAD dofault, At this rate, the depth of the
contaminated 2one Is offectively infinlte over the
1000-yonr modeling period.

Inhalation rate 14 900 m° Hall of a workar's time is spent at light (0.8 m:’/hr)
and hall at moderate (2,5 m*/hr) lovels of activity,

Mass loading for inhalation 0.00009 g!m3 Based on alr-monlioring data roperted in the 1930
Environmontal Survelllance Roport.

Fraction of total time spent 0.042 Exposure froquoncy is assumod to be 8 hr/day,

outdoors on sito 250 day/yr. Tho fraction of the wark time spent

Indoors is assumed to be 80%.
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o
Using tho paramoters described above, RESRAD rosults show that the dose for an individual :}'
working at tho sump site in summar 1596, the yoar in which the tritium samples waro collectod, 3;-
was 5.8 mram/year. After one year, the dose falls to 4,2 mram/yr, DOE regulations governing E:;
the protection of workers at DOE-ownod sitos is contalned in 10CFR Part 835, Occupational =
Radiation Protection. The occupational dese limit for general employces Is 5 000 mrem/yr, N
Dose to members of the public is limited to 100 mrem/yoar from DOE activities. %

5.1.10 Preliminary Ecological Assessment

In cooperation withthe New Mexico Environment Department and EPA Region 6, the Laboratory

ER Project Is developing an approach for ecologlical risk assessment, Further acologleal risk
assossmont at thase sitas will bo delerrod until the sites can be assessed as pan of the
ecological exposure unit methodology currently baing developed.

5.1.11  Conclusion and Recommendation

Phase | sampling did not penetrate the bottom of the sump. Because tritium was found at
elevated levels during the Phase | investigation, 1996 sampling at PRS 33-002(b) was
oxtended through the sump and into tuff to o depth of 117,511, Although tritium was dotected
above SAL in all samples to a depth approaching 60 i, 2 RESRAD-calculated dose of
5.8 mrom/yecarin 1996 indicates that concantrations are insufficient to exceed the recommended
DOE dose limit of 100 mrem/year, This dose Is reduced each year as tritium, with a half-lite of
12.5 yoars, docays. Tritium concantrations drop dramatically with depth beyond 60 ft, The
plume s bounded In the vertlcal dirgctien relative to SALs. Tritium concentrations botwoen
150 and 117 ft tall to 3 pCi/g.

Driving forces for vertical migration of the tritium plume in this area of MDA K have been
minimized. Sand bags have been installed te divert runoft from the paved area around
TA-33-86. A cooling water outfall and septic system discharges have been oliminated. Depth
to groundwater at this part of TA-33 is estimated to be BOO ft. Itis, therefore, highly unlikely that
the tritium conceantrations dotected at depth at this PRS represent a source of contamination
to the regional aquifer. In tho absence of hydraulic driving torces, tho tritium peak ceases its
downward migration. Diffuslon willcontinue to docrease the maximurm activity within tho plume,
both vertically and horizentally, Radloactive decay of trittum will decrease overall actlvities
within this area of TA-33.

AnMCE for noncarcinogenic effects yiolded a result of 0.1, tar below the target level of 1, One
carcinogenic PAH was found above its SAL in the sump, but below industrial PRG. Thara is no
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pathway to the environment. Concentrations of PAHs at PRS 33-002(b) are below those
commonly iound in urban and Industrial environments,

Because contaminant concentrations, including tritlum, are bolow lovels ot concarn,
PRS 33-002(b) Is proposed for NFA tor human hoalth under Criterion 5 because It has boen
investigated and evaluated.

52 PRSs 33-002(c)

PRS 33-002(c) Is sump TA-33-133 at MDA K, Because the sump was not located during the
1993 sampling campaign, Phase Il sampling was performed at this PRS, Tritium concantratlons
wera below human health risk levels, as were congentrations of othercontaminants, Therefore,
this PRS Is proposad for NFA for human health,

5.2.1 History

Sump TA-33-133 is discussed in the RFI Work Plan for Operable Unit 1122 in Sections 3.2.2.1,
4,1.4, and 4.2.4, The sump was constructed In 1955 when TA-33-86 was bullt, It originally
sarved four sinks and four floor drains in tho north saction of TA-33-86. Sump TA-33-133 was
disconnectad in 1959, The drain line from the bullding was extended approximately 90 ft past
the sump to create a noncontact cooling water drain and outfall, The sump may have récelved
tritium and small quantities of solvents such as trichloroethyleno, methanol, othanel, acetons,
and propanol, It has been inactlve since 1959,

522  Description

PRS 33-002(c) Is located appreximately 100 ft east of the tritium facllity and approximately
30 11 north of saptic tank TA-33-93 (Fig. 5.2.2«1). Tho sump is an uniined pit, & {t in diametor
and 8 ft in depth, that might better be called a dry well, Qriginally, the sump had a 3-inch-thick
concrete cover overlaln by soll. The cover was dastroyed during Weston sampling In 1989,
Piles of dirt mixed with broken tulf surround the sump location, Pleces of broken concrete are
strown about tho site, The ground is level with a sparse growth ot chamisa and weods. A few
juniperireas grow nearby, Onthe surtace, the soll s tine sand Intermixed with slit and ¢lay, with
abundant wif pieces, Thera Is little organic material. At 2.5 11, a dritling core indicated that the
soil is a fine sand and clay, mixed with pulverized tutf that is presumed to be bedrock.
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523  Previous Investigation

Waston personnel collected two surface samples at sump TA-33-133 (n 1989, Samplas ware
analyzed forinorganic chemicals, radionuclides, VOCs, SVOCs, pasticidas, and PCBs. Tritium
was detected at 90 and 890 pCi/g. Trace levels of SVOCs weare datected,

The Phase | sampling plan, which was carried out In 1993, directed that fluid and sludge
samples be collected trom the sump, The plan alse directed that a borehole be drilled naxt to
the sump. Throe subsurfoce samples (plus one duplicate) wara 1o be taken from the borehole
to determine if possible contamination was migrating from the sump to the environment. During
the ER sampling campaign In 1983, tiuld and sludge were not prasant in the sump. Samples
wara not collocted for these components, Drilling adjacent to the sump oncountered the soil/
tuff interface at 30 in, Because of the shallow depth of the hole, only a surface sample and a
soil/tuff interface sample weare collected. A sample was takon at a depth of 4 ft from within the
sump at the point of auger refusal, All samples were analyzed for uranium, tritium, plutonium,
gamma emitters, Inorganic chemica's, and SVOCs, The two subsurface samples wero analyzed
for VOCs.

Plutenium-238 and plutonium-239/240, the solvent 2-hexanone (0.059 mg/kg), and tritium
wore found above background but balow thair SALs (Environmental Rastoration Projoct 1995,
1263).

Section 4.3 of the Septomber 1995 RFI Report for MDA K, which discusses the Phase |
investigation of PRS 33-002(¢c), Is provided as Attachment 2 of this report.

5.24  Field Investigation

Sampling at PRS 33-002(c) conformed to the current use (industrial) or construction scenarlo
of tho conceptual model doscribad In the RFI Wark Plan {for Oparabla Unit 1122, Sectien 3.1.2
(LANL 1992, 0784), With bullding waste as the primary source, exposure routes for human
receptors are Ingestion and dermal contact, Because the sump is a subsurface structure,
inhalation Is not considered a likely oxposure route, and no surtace sampling was performed,

Inthe 1996 sampling campaign, one borehole was drilled In the center of the sump, to a epth
of 62 {t. Samplo logs roport a sharp change from fill to sump graval at 4 1, The tuff interface
was located at 8 1t 3 in, The remaining samples ware collectad in tuff, The character of the tuff
was soft and frlable near the bottom of the sump and became progressively more consolidated

with dapth, For the first 12 ft, samples waro analyzed for tritium, uranium, inorganic chemicals,
VOCs, and SVOCs (Table 5.2.4-1).
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TABLE 5.2.4-1
SUMMARY OF SAMPLES (EXCEPT TRITIUM) TAKEN FOR PRS 33-002(c)
SAMPLE ID SITE ID MEDIUM ; DEPTH RADIO- INORGANIC VOCs SVOCs
(1) NUCLIDES CHEMICALS
0333.06-0074 | 33.1697 Fil 5 2190° 2189 2188 | 2188
0333-96-0075 331697 Intertaco 8.5 2190 2189 2188 2168
0333.96-0076 331697 Tuff 12 2190 2188 2188 2188

n, GR analytical requost number,

Samples colloctad every 5 {t thereafter wara analyzed only for tritium by both fixed laboratory
and by the MRAL (Table 5.2.4-2).

TABLE 5.2.4-2

SUMMARY OF TRITIUM SAMPLES TAKEN FOR PRS 33-002(c)

SAMPLE ID SITE ID MEDIUM DEPTH (ft) FIXED LABORATORY MRAL®
0333-96-0049 33.1697 Tuft 19.5 2195° 4/6/06°
0333-96-0050 33-1697 Tuff 24 2195 4/6/98
0333-56-0051 33-1607 Tult 29 2195 4/G/96
0333.96-0052 33-1697 Tuff 31.5 2195 4/6/96
0333-96-0053 33-1697 Tuff 36 2195 4/6/96
0333.96-0054 33.1697 Tult 40.5 2195 4/6/96
0333-96-0055 33.1697 Tuft 48,5 2195 4/6/98
0333-96-0056 33.1697 Tuft 52 2195 4/6/96
0333-96.0057 33.1607 Tutf 58.5 2195 4/6/96
0333-06-0058 33.1697 Tuft 62 2195 4/6/96

a. MRAL = Moblle radicloglcal analytical laboratory
b, ER analytical request number
¢. Dato analyzed==no MRAL request number assigned

In the 1993 sampling campaign, piutonlum-238 was detected, although it was waell below Its
SAL. In 1996, additional analyses were performed to address concerns that plutonium might
be widespread or bresent at higher coneantrations, The three samplas (0333-86-0074 through
-0076) taken from the upper level of tha sump were analyzed for plutonium by a fixed
laboratory. Six additional samples from two locations nearthe original 1993 hand-augered hole
waro collectod for MRAL analysis (Table 5.2.4-3).
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TABLE 5.2.4-3 -

SUMMARY OF PLUTONIUM SAMPLES TAKEN FOR PRS 33-002(c) i

4

SAMPLE ID SITEID | MEDIUM | DEPTH (f) PLUTONIUM :

0333.96-0074 33.1607 Fil 5 2190° E?

0333-06-0075 | 33-1697 Fill 8.5 2190 )

0333-96-0076 | 33-1697 Tutt 12 2190 !
0333.96-0519 | 33.1650 Sol) 0.7 2247 MRALY
0333.96-0520 | 33-1650 Tutt 1.3 2247 MRAL
0333-96-0521 33-1651 Tutl 0.7 2247 MRAL
0333.96-0522 | 33.1651 Tult 2 2247 MRAL
0333.96-0523 | 33.1651 Tull 2.5 2247 MRAL
0333.96-0524 331650 Tuft 1.7 2247 MRAL

a, ER nnalytical requoest number
b, MRAL » Moblle ragiologicai analytical laboratory

52,5 Evaluation of Inorganic Chemicals

Chromium, copper, mercury, lead, and zinc ware detectod above background UTLs but below
SALsintheinitial 12-1t depth of the sump samples (Table 5.2.5-1), Because two of the samples
were taken in tuff, the 85%,0.95 UTLs for Unit 3 of the Bandolier Tuft are shown below for
comparison, in addition to LANL mixed-soll UTLs.

TABLE 5.2.5-1
INORGANIC CHEMICALS DETECTED ABOVE UTLs AT PRS 33-002(c)

SAMPLE ID DEPTH CHROMIUM COPPER MERCURY LEAD ZING
(1) {mgikg) {mg/kg) {ma/kq) (mgikg) {ma/kg)
saL N/ 210 2800 23 400 23 000
95%..95 UTL N/A 19,3 15.5 0.1 23.3 50.8
095%,.95 UTL N/A 2.1 2 NAS 16.2 5.5
QBT3
0333-06-0074 5 173 36.7 1.4 126 271
0333.96-0075 8.5 46,4 12.3 0.3 86.4 86.8
0333.96-0076 12 18 1.6 (U9 0.09 5.8 28.5

a. N/A = Not Applicable
b, NA = Not Analyzed
¢. U = Undetectod=tho listad value I3 the dotoction limit
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526 Evaluation of Radionuclides

Uranium and plutonium, as analyzed by fixed laboratory, ware not cetected above LANL UTLs
inthe upper5-12 1t of the borehole in the sump. Because a1otal digestion was used for sample
preparation for uranium analysis, uranium results were compared to the total background UTL

of 5.45 mg/kg (sae Sectlon 4.2 of this report). Uranium results at PRS 33-002(¢) ranged from
2.9 t0 3.6 my/kg. '

The samples collocted from the two locations near the 1993 hand-augered site were analyzed
by the MRAL. These samples contained plutonium above LANL UTLs but wall below SALs
(Table 5.2.6-1), MRAL plutonium-detection methods were inadequate to measure levels below
background, but ware adequate for comparing to SALs, Because plutonium concaentrations are
bolow SALs, plutenium will net be carrled forward In the screening process.

TABLE §5.2.6-1

PLUTONIUM DETECTED BY MRAL ANALYSES AT PRS 33-002(¢)

SAMPLE 1D DEPTH PLUTONIUM.238 PLUTONIUM.239/240
(1) {pCllg) {(pClig)
SAL N/AS 27 24
LANL UTL N/A 0.014 0.082
0333.96-0519 0.5 0.83 (J)b 0.7 (J)
0333-96-0520 1 0.71 {J) 0.6 (J)
0333-96-0521 0.5 0.101 (U) ¢ 1.21 (J)
0333.96-0522 1.5 0.65 {J) 4.97 (J)
0333.96-0523 2.5 0.8 (U) 0.67 (N
0333.96.0524 1.5 0.79 (U) Q.67 ()
0333.06-0524 1.5 0.70 () 0.59(L)

n. N/A = Not Applicable
b, J = Entimatod==value is nbove detection limit but balow the estimated quantitation limit
¢, U= Undotoctod—vnlue listed is tho 1-aigma uncertainty

Tritium was dotoctod above Its LANL UTL in every sample, including samplos screoned by the
MRAL, Samples taken at 4.5 and 8 1t contained tritium abovae its SAL (Table 5.2.6-2).
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TABLE 52,6-2

TRITIUM DETECTED AT PRS 33-002(¢c)

SAMPLE DEPTH FIXED LABORATORY MRAL
1D (1t) {pCilg) (pCl/g)
SAL N/A® 260 260
LANL UTL N/A 1 1
0333-96-0074 5 305 NAP
0333.96-0075 8.5 a7o NA
0333.96-0076 12 113 NA
0333-96-0049 19.5 144 137
0333.96-0050 24 132 116
0333.96-0051 29 142 153
0333-96-0052 31.5 82 a2
0333.96-0053 36 54 39
0333-96-0054 40.5 a2 28
0333-96-0055 48,5 26 24
0333.96-0056 52 18 23
0333-96-0057 58,5 14 11
0333.96-0058 62 10 8

a, N/A = Not Applicable
b. NA = Not Analyzed

Evaluation of Organiec Chemicals

Both common PAHMs that are typical of tar and a common plasticizer were detected in Phase
Il sampling., Although three PAHs wero found above thelr SALs, all were confined within the
sump or at tho interface (Table 5.2.7-1).

5.2.8

Risk-Based Screening Assessment

Using the maximum concentrations from both the 1993 and 1996 sampling campalgns at this
PRS, an MCE calculation was performeod for the noncarcinogenic contaminants (Table 5,.2,8-1).

Benzo[g,h.lperylene and phenanthrene ware not included in the calculation because they
have no SALs. (Seadiscussionin Section 5.0 of this report.) The MCE resultfor noncarcinogens
was less than 1, indicating that nencar¢inogens are not a human health risk at PRS 33-002(¢).
Therefore, nongarcinogens aro not carried forward in the screening process.
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TABLE 5.2.7-1

DETECTED ORGANIC CHEMICALS FOR PRS 33-002(c)

SAMPLE 1D

DEPTH
(1

ANALYTE

RESULT
malkg)

SAL
(my/kg)

EOL
{malky)

0333-96-0074

5

Acenaphthene

0.38

360

0.33

Anthracono

0.1(J"

18 000

0.33

Benzo[alpyreno

0.42

0.061

Q.33

Benzolalanthracone

0.66

0.61

Q.33

Benzo(b)tiuorantheno

1.1

0.61

0.33

Bonzo[a.h.Iperylone

0.59

NS®

0.33

Bis(2-athythoxy!)phthalato

0.45 (B,LY)

32

0.33

Chrysene

0.52

61

0,33

Dien-butviphthalato

0.068(J)

0.33

Fluoranthone

0.49

0.33

ingonol1,2,3.cdlpyrone

0.56

0.33

Phenanthreno

0.24(J)

0.33

Pyrone

0.45

0.33

0333-96-0075

Accnaphthene

0.067(J)

0.33

Benzola)pyrone

0.13(J)

0.33

Benzolbllluerantheno

0.27(J)

0.33

Benzo{g,h.ilperylone

0.13(J)

NS

0.33

Bis(2-othylhexyl)shthalate

0.43 (8,U)

32

0.33

Di-n-butyl phthalate

0.067(J)

G 500

0.33

Fluoranthene

0.13(J)

2600

0.33

Indeno|1.2,3-cd]pyrene

0.10(J)

0.61

0.33

Phonanthrene

0.10(J)

NS

0.33

Pyrono

0.13(J)

1 900

0.33

0333-96-0076

12

Clen:butyiphthalate

0.07(J)

6 500

0.33

. J= Estimated value=the analylo was dolaclod above the dotestion limit but below the estimnied quantitation [Imit

. D= Analylo was detected In the laboratory blank

a
b, NS = No SAL avallable
c
d

., U = Ungotectod==rosult given is the detection limit
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TABLE 5.2.8-1

MCE FOR NONCARCINOGENIC EFFECTS AT PRS 33-002(c)

CHEMICAL LOCATION SAMPLE MAXIMUM SAMPLE SOIL SAL NORMALIZED
] 10 VALUE {ma/kg) {malkg) VALUE
Coppor 33-1697 0333-96-0074 36.7 2 800 o.M
Margury 33.1697 0333-96-0074 1.4 23 0.086
Load 33:1607 0333.96-0074 126 400 0.3
Zinc 33.1697 0333-96-0074 271 23 000 0.01
Aconaphthone 33-1697 0333.96-0074 0.067 2200 0.00003
Anthracone 33-1697 0333-96-0074 0.1 16 000 0.000006
Chrysone 33-1697 0333-96-0074 0.52 61 0.009
Di-n«butylphihiate 33-1697 0333.96.0074 0.07 6 500 0.00001
Fluoranthene 33-1697 0333.96.0074 0,49 2600 0.0002
Pyrono 33.1697 0333-96-0074 0.45 1900 0.0002
Total 0.4

Fege LR

Three carcinogenic PAMs were found above SALs (Table 5.2.8:-2), PAMs are carrled forward in the

screaning procass.
TAB LE 502:8'2

PRS 33-002(c) CARCINOGENS WITH CONCENTRATIONS IN SOIL THAT EXCEED SALs

SAMPLE LOCATION | DEPTH | BEN2O[e]PYRENE | BENZO{a]JANTHRACENE | BENZO[b)FLUORANTHENE
1D iD (1) {mgfkg) (mg/kg) (mgikg)

SAL N/A® NIA 0,061 0.61 0.61

PRGD N/A N/A 0.26 2,6 2.6
0333.96.0074 | 33.1697 8 0.42 0.66 1.1
0333.96-0075 | 33-1697 8,5 0.13(J% 0.33(U% 0.27(J)

. N/A = Not Applicable

» PRG = Proliminary Remaodiation Goal lor industrial sites (EPA 1086, 1307)

. J « Cstimatod valuo==the analyte wes dotected above the detoction limit but below the eetimated quantitation Himit
. U m Undotocted-=valua listed is tho dotection limit of the analytical inatrument

Two additional carcinogens, chromium and Ideno(1,2,3-cd)pyrene, wore dotected below SAL
but abova UTLs, An MCE result of 1.7 indicatas that these contaminants may roeprosent a
carcinogenic hazard to human health at PRS 33-002(c) (Table 5.2.8-3). Therofore, these
contaminants are carried forward in the s¢reening process.

TABLE 5.2.8-3

MCE FOR CARCINOGENIC EFFECTS AT PRS 33-002(¢)

CHEMICAL LOCATION SAMPLE MAXIMUM SAMPLE | SOIL SAL | NORMALIZED
10 ) VALUE {mg/kg) (mg/ka) VALUE

Chromium 33.1697 0333-96-0074 173 210 0.8
Ideno(1,2,3«cd|pyrone 33.1697 0333-96-0074 0.56 Q.61 0.9
Total 1.7
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5.2.9 Human-Health Risk Assessment

In two samplos, trittum was found above its SAL, The risk assessment for PRS 33-002(b),
daescribod In Section 5.1.9 of this report, determined that & site-specific concentration of
101 000 pCi/g of tritium produces a dose of 5.8 mrem/year, far below the DOE exposure limit
to the public of 100 mrem/year. Because the maximum tritium concentration (370 pCl/g) at

-4 e M-S0 WIGW

-
>

sump 33-002(¢c) Is far below 101 000 pCl/g, no separate risk assaessment was performed.
Because the relation of actlvity 1o dose Is linear, a dose at PRS 33-002(c) can be estimated at
0.02 mrem/ycar under the same assumptions used at PRS 33-002(b).

lk

An MCE for carcinogens Indicates that PAMs and chromium may be of concarn at this PRS,
PAHMs are commeon incdustrial pollutants, Exceptforbenzo(a)pyrenc in ono sample, levels atthis
PRS are below industrial PRGs and do not indicate that PAHs were used exparimantally In the
tritium facility. Theretfore, LANL doos not propose a cleanup at this site for PAMSs,

The industrial cleanup level for chromium Is 450 mg/kg. The sample containing highest
chromlum was collected at a depth of 8§ ft, Two samples~—one at 8.5 ft and one at 12 tt=—ware
collocted balow It and showed decreasing concantrations, with the level below UTL at 12 feet.
Bacause the concentration Is approximately one-third of the cleanup laval and contamination
has been bounded, no ¢leanup of the sump is propesed,

5210 Preliminary Ecologlcal Assessment

Incooperation with the New Mexico Environment Departmaent and EPA Reglon 6, the Laboratory
ER Projoct Is developing an approach for acological risk assessment. Further ecologleal risk
assessmaont at these sites will be deferred untll the sites can be assessed as part of the
ecologlcal exposure unit methodology currently being developed,

5.2.11 Conclusion and Recommendation

Phase | sampling, which used hand augoring, did not locate sump TA-33-133. Phase |
sampling, using a drill rig, located the sump and drilled through It Into tuif to a depth of 62 ft,
An MCE for noncarcinogenic effocts determined that these ¢chamicals do not present a hazard
to human health, Radiological screaning by the MRAL confirmed that plutonium is prosent
above background, but well bolow SAL, Low levels of PAMs found In the sump are not
inconsistent with industrial sites, Chromium is present well above background UTLs, but below
industrial cleanup levels, Because contamination Is confined to the sump and contamination
is bounded above 12 1t, no cleanup is proposed for thase contaminants.
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Tritium was dotectad somewhat abova Its SAL, but far balow levels that could produce a dose
of the DOE limit o1 100 mrerm/year, Tritium contamination ralative to SAL was boundad at depth
by sampling betwoen 8 ft and 12 11, Because of the low tritium levels and the short tritium half-
lite, contamination of ragional groundwater Is considered to be unlikely. No perched agulfer
was found by deep drilling near PRS 33-002(¢) during the Phase | invastigation of
MDA K (Environmantal Restoration Project 1995, 1263).
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Becauso tritlum and other contaminant concentrations are below human health risk-based
levels of concern, PRS 33-002(c) is proposed for NFA tor human health under Criterien 5.

5.3 PRS 33-C03(b)

PRS 33-003(b) is chamber TA-33-6 at MDA D, East Site. It is dlscussed In the RFI Work Plan
tor Qparable Unit 1122, Sections 3,5.2.1 and 4.5.3.1 (LANL 1992, 0784), HE and inorganic
chemicals, principally baryllium, were identified in the work plan as potential contaminants,
Subsequent archival invostigation indicated that less than 5 1b, ot PCBs may have been prasent
in neutron detactors in the chamber, Because PCBs may have boon dopesited on tho surface
by an explosive test shot in the chamber, a revised sampling plan for the surface- and
subsuriace-soll components was included in the Scptember 1995 TA-33 RFI raport
(Environmental Restoration Projoct 1995, 1265).

Based on results of the revised sampling, PRS 33-003(b) is recommended for NFA for human
health,

5.3.1 History

Chamber TA-33-6 was constructed in 1948 and used for initlator tosts involving milligram
quantities of beryllium, Polonlum-210 (with a half-life of 138 days) was the radiological
component of tha Initlators, Chamber TA-33-6 was used twice, once In December 1948 and
again in April 1952, Both tests required detonation of HE, and the second tast destroyed the
chambor, Debris from the datonation was ejected through the elevator shaft and spread over
the mesa. A 10-ft-deeop craterformad around the chamber (Blackwell 1952, 02-034). Tho crater

was lator filled with the ejected debris and covered with uncontaminated soil (Blackwall 1953,
02-035). In 1963 the daepression was rofllled (The Zia Company 1963, 02-030).

532 Description

MDA Dislocated at East Site, The mesais level; no drainage patterns are avident, A thin layer
of hard-packed soil covers hedrock tuft, The areais coverad with weeds Interspersed with a few
chamisa shrubs, A surface concrote pad—the staging area lor chamber TA-33-6-—Is located
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approximately 50 ft north of East Site Road, near septic tank TA-33-96, and approximately
350 ft south of the rim of Ancho Canyon (Fig. 5.3.2-1).

The chamber Is an octagenal, vault-like structure, which is 18 ft long x 18 ft wide x 11 1t high.
It is buried, with its roof approximately 30 ft below grade. Access was gained through a 4.t x
8-t elevator shaft at the side of the chamber. The clevator shatt, which is now filled, was
approximately 46 {t deep. The foew remaining surtace indications of the chamber includo an
8-1t x 12-1t concreto pad (broken at the east ond where the shaft was located) and a
-1t x 10-1t dopression up to 2 1t deap (located in the area of tha shatt),

533  Previous Investigation

Existing surface data for PRS 33-003(b) at East Sito Include 16 surface soil samples that were
collectod by LANL's Environmental Surveillance Program in 1977, The surveillance samples
wore analyzed for tritlum, uranium, and cesium-137; all results ware within background ranges.
Theso data aro summarizod In the RFI Work Plan for Operable Unit 1122 (LANL 19892, 0784),

In 1989, Weston personnel collocted samplas fromthree boreholes at TA-33-6, Nine subsurface
samples ware collected. Seven were analyzed for uranium; six, for inorganic chemicals; and
soven, for HE. Three samples wara analyzed for VOCs, Cadmium, mercury, lead, and zing,
which wore dotectod at the bottom of tho elovator shaft, were above LANL (95%,0.95) UTLs but
far below their respective SALs. Rosults aro discussed In Section 5.3.3.1 of the September

1995 RF) ropert (Environmental Restoration Project 1995, 1265) and reviewed In Section 5.3.4
of this report,

Tha 1994 LANL ER Projoct sampling at East Site includod nine surface samplos taken within
100 f1 of the chamber, All samples wore analyzed for inorganic chemicals, radionuclides, and
HE. Threo were analyzed for SVOCs, Results indicated that ME, radionuclides, and SVOCs
nead not be carried forward as COPCe. At the time of sampling, PCBs wore not recognizecd as
potential contaminants.

Section 5,1 of the Soptember 1995 RF! Raepert lor TA-33, which discusses the Phasa |
investigation of PRS 33-003(b), is provided as Attachment 3 of this roport.

5.3.4 Fleld Investigation

Sampling at PRS 33-003(b) conformed to the current use (industrial) or construction scenarlo
of the conceptual model described in the RFI Work Plan tor Operablo Unit 1122, Section 3.1.2
(LANL 1992, 0784), With surface disposal and langtilt as the primary source, exposure routes
forhuman receptors ara ingestion, inhalation, and dermal contact. Both surface and subsurface
sampling was performed,
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5.3.4.1 Surface Sampling

As directed by the rovised sampling plan, nine surface sampias waro collocted from a 100-1t
x 100-1t grid to a distance of 150-200 it from the eclevator shaft (Environmonta! Restoration
Project 1995, 1265). One 1994 sample was assigned to each cell of the grid for the purpose
of assassing Inorganic chemicals (Fig, 5.3.2-1). All 1994 samplos were analyzed tor Inérganlc
¢chemicals, uranium, cesium-137, cobalt-60, and HE (Table 5.3.4-1),

In the 1996 sampling campalgn, nine locations, one within each grid ceall, were field-screened
for PCBs (Tablo 5.3.4-2)., Sample locations weore selected randomly within cach cell
(Fig. 5.3.2-1). D-TECH PCB soll kits ware used for field scrooning (see Soction 4.2 of this
raport).

TABLE 5.3.4-1

SUMMARY OF 1994 SURFACE SAMPLES TAKEN FOR PRS 33-003(b)

SAMPLE SITE ID DEPTH MEDIUM INORGANIC RADIQ HE
1D {ft) CHEMICALS NUCLIDES
AAADGOB 331300 0-0.5 Soil 19256 ° 19470 17610
AAADE09 33.1301 0=0.5 Soll 19266 19470 17610
AAA9610 33-1302 O=1 Soll 19256 15470 17610
AAAD611 33-1303 0-1 Soll 19256 18470 17610
AAASE12 33-1304 0=1 Soil 19256 19470 17610
AAABB13 33.1452 01 Soll 19256 19470 17610
AAAGE18 33-1376 0=0.5 Soil 19880 19473 17608
AAASG1D 33.1387 0=0.5 Soll 19880 15473 17608
AAADG20 33-1395 0-0.5 Soll 19880 19473 17608

a. CR onalytical roquost number

TABLE 5.3.4-2
SUMMARY OF PCB SCREENING SURFACE SAMPLES
TAKEN FOR PRS 33-003(b}
SAMPLE LOCATION DEPTH
in 1D (1)

0333.96-0561 | 33-1736 0-0.5
0333-96-0562 | 331737 0-0.5
0333.06-0563 | 33-1738 0-0.5
0333-96:0564 | 33-1739 0~0.5
0333.96-0565 | 33.1740 0~0.5
0333-96-0566 | 33-1741 0-0.5
0333.96-0567 | 33-1742 0-0.5
0333-96-0568 | 33-1743 0-0.5
0333.06-0569 | 33-1744 0-0.5
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5.3.42 Borehole Sampling

In 1989, Waston personne! drilled three boreholes at PRS 33-003(b) (Fig, 5.3.2-1), Borohole
LAN33-0023, which was drilled 10 a depth of 47 1t, was locataed in the elevator shaft. Borghole
LAN33-0024, drilled to a depth of 28 ft, was located abovoe the chamber, Boroholo LAN33-0025,
drillod to 58 ft, was locatod beside the chamber. Varlous samplas wore analyzod for inorganic
chemicals, radionuclides, VOCs, and HE (Table 5.3.4-3).

Boreholo logs describe the material through which the three boreholos penetrated. Tho shait
was tilied with a gravel-sand-tuff mixture, Wood fragments were ancountared between S and
20 1, Below 20 11, the il was gravel and sand with pumice fragments. Rusty wire, ¢lips, ¢hain

{fragments, and othardebris were tound at the bottam of the shatt, The roof borahola penotrated
tutt and pumice fragments mixed with sand. A -1t vold was encountered botwoen 12 and

18 1. The drill brought up concrote fragmants from the roof at 29 it, The borehole adjacaent to
the chamber struck tuff at 1.5 ft, Drilling alternated batween tuff and pumice/tuti/sand, A void
was encountered botweon 33 and 42 ft. Some burned material may have beon found at 30 ft,

In accordance with the sampling and analysis plan for the ER Projoct's 1996 sampling
campalgn, two boroholes were drillad to a minimum of 15 {t, One borahole was located 3 {t north
of the shaft; the second borehole was located 4 {t east of the shaft, Three samples were
collected from each borehele. Drilling penotrated matrix material similar to the Waston
boreholes described above. During sampling, tuff was encountared at 2.5 ft In botohole
38-1745 and at4 ftin boraholo 33-1746, A 10-ft-daep layer ot fill, alleged to have rasulted from
the 1952 explosion, was not found, even though boreholes were sited in the area indicated In
memos and photos, The only wood fragmants from the explosion debris were found within the
clevator shalt, Implying that most of the debris may have baon bulldozed thera.

During 1996 ¢rllling of the borahole east of tha chambar, an irrogular cavity was oncountared
at a depth of 12.5. Tho drill rig was adjusted to porform hammer-drilling down to 20 ft, and ono
sampie was collected, The sample, consisting of anginegring 1lll of sand and silt, was s¢reenad
for PCBs. Bocause rosults were negative, the sample was not submitted for laboratory
analysls, The source of the cavity is unknewn but prasumed to ba elther an artifact of chamber
construction or a subsidence as a rosult of the exploslon, At the conclusion of drilling, cuttings
ware returned to the cavities and the boreholos were capped with bantonite, Bledegradable
polyjute matting was used to plug the bottom of the hole penetrating the cavity.

All sampios ware analyzed for inorganic chomicals, Four samples were submitted tor PCB
fixcd~laboratory analysis (Table 5.3.4-4),
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TABLE 5.3.4-3

SUMMARY OF 1989 WESTON BOREHOLE SAMPLES TAKEN FOR PRS 33-003(b)

SAMPLE LOCATION MEDIUM |DEPTH {1} INORGANIC RADIO- VOCs HE
1D 10 CHEMICALS NUCLIDES

LLAN-0023-1 Shaft Fill 38 o8 c NAB c
LAN-0023.2 Shaft Fill 43 c C ] c
LAN-0023.3 Shaft Fil 47 NA c NA cC
LAN-0024-1 Roof Fil 23 C c NA ]
LAN-Q024-2 Roof Fil 28 C c NA c
LAN-0025-1 Adjacont Filt 28 NA NA C NA
LAN.0025.2 Adjacent Fil C c NA c
LAN-0025.3 Adjacont Fill 48 o] ] NA " C
LAN«0025.3 Duplicato il C c NA C
LAN-0025-4 Adjacent Tult 58 NA NA o] NA

0. C = Sample collected
b, NA = Not Analyzed

TABLE §3.4-4

SUMMARY OF 1996 BOREHOLE SAMPLES TAKEN FOR PRS 33-003(b)

SAMPLE LOCATION | DEPTH | MATRIX| INORGANIC| PCBs
1D tD (12) CHEMICALS

0333-96-0300 331745 4,55 Tutt 2144 2143
0333.96-0301 33-1745 910 Tutt 2144 NAS
0333-96-0302 33.1745 14~15 Tulf 2144 NA

0333.96-0303 33.1746 0-1.5 Sand 2144 2143
0333.96-0304 33-1746 4-5 Tult 2144 2143
0333-96-0305 331746 10-11.5 Tuft 2144 2143

a, NA = Not Analyzed

53.5  Evaluation of Inorganic Chemicals

5.3.5.1 Surface Sampling

In tive of the nine 1994 ER surface samples, lead and zin¢ wore dotocted above LANL
(95%,0.95) UTLs, but woll balow their respective SALs (Table 5.3.5-1), This Information was
not reported inthe 1994 RFIl roport because all resulis were below the sat of UTLs in usae at that
time. A trace of morcury (0.02 mg/kg) was detectod In sample AAASG08, but notin a laboratory
reanalysis of the same sample. Bocause marcuty contamination was not confirmed, It is
considered a laboratory contaminant.
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TABLE 5.3.51

INORGANIC CHEMICALS ABOVE LANL UTLs IN SURFACE SAMPLES
TAKEN FOR PRS 33-003(b)

SAMPLE 1D DEPTH (1) LEAD 2INC
{mp/kg) (mg/kg)
SAL N/A 400 23 000
{95%, .95) UTL 23.3 50.8
AAA9609 0=0.5 12,6 66.2
AAAG612 0=1 44.4 64.2
AAADE13 O=1 24,2 71.3
AAADG18R 0-0.5 38.9 31
AAASG20 0-0.5 24.9 39

O~J e O£} LIOW

5.3.52 Borehole Sampling

No inorganic chomicals were detectod above UTLs in the 1996 ER borehole samples, In the
Weston 1989 samples from the bottom of tho clevator shaft (and thus contfined), cadmium,
mercury, lead, and zinc were dotected above LANL (95%,0.95) UTLs but below thelr respective
SALs (Table 5.3.5-2). No other inorganic analytes were found above their UTLs in any Waston

sample, Cadmium and morcury were not detected in any sample with a pathway to the
anvironment,

TABLE 53.5-2

INORGANIC CHEMICALS ABOVE LANL UTLs IN WESTON BOREHOLE SAMPLES
TAKEN FOR PRS 33-003(b)

SAMPLE 1D DEPTH (ft) | CADMIUM (mg/kg) | LEAD (mgfkg) | MERCURY (mg/kg) | ZINC (mgikg)

SAL N/A a8 400 23 23000
(95%, .95) UTL N/A 2.7 23.3 0.1 50.8

0023-2 43 7.1 79 2.1 ! 852
00233 47 4,9 4 1.1 652

5.3.6 Evaluation of Radionuclides

Bocause no uranium, ceslum-137, or cobalt-60 was found above LANL UTLs In any samplo
analyzec for PRS 33-003(b), no radionuclide analyses ware spacitied in the 1996 sampling
plan, Polonium-210 was tho only radionuclide used at 33-003(b), With a half-life of 139 days,
it has decayed ovar appreximately 45 years to nondetoctable lovels, Polonium-210 Is an alpha

omitter and decays directly to stable lead-206, which cannot be distinguished from the naturally
occurring lead isotope.
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5.3.7 Evaluation of Organic Chemicals

In accerdance with the revised sampling and analysls plan, all samples were screened for
PCBs usingthe D-Tech immunoassay field screoning kit, Trace lovels of PCBs, below the LANL
cleanup level of 1 mg/kg, may have boon detected In two of the ninae surface-soi scraening
samples (Table 5,3.7-1). Bacause the plan specliied that only samplas with screening rosults

above 1 mg/kg be submitted for laboratery analysis, no surface samples ware analyzod in a
tixed laboratory.

ST ¢ T-JER s DI

Four of six borehole samples were submittod for laboratory analysls. No PCBs ware detected
in any screening or laboratory sample from a borehole. (Weston ¢id not analyze tor PCBs In
1989.) Laboratory analysis included the following Aroclors™: 1016, 1221, 1232, 1242, 1248,
1254, and 1260,

TABLE 5,3,7-1

PCBs DETECTED IN SURFACE SAMPLES AT PRS 33-003(b)

SAMPLE 1D DEPTH () | PCEs (mgkg)
0333-06-0566 0-0.5 0.5-1
0333-96-0567 0-0.5 0.5-1

5.3.8 Risk-Based Screening Assessment

No contaminant was found above SAL in any sampling campaign, The PCBs detocted In two
samplas ara below their SALs of 1 mg/kg and thelr presence is questionable. As discussed in
Scction 4,3.3 of this report, PCB field screening results near detection limits of approximately
0.5 mg/kg tend to be higher than rosults analyzed under the stricter analytical conditions of a

fixed laboratory with dotection limits noar 0.03 mg/kg. PCBs are not carrled torward in the
scraening process.

Waston sampling found cadmium (7.1 and 4.9 mg/kg), load (79 mg/kg), merct'.lry (2.1 and
1.1 mg/kg), and zinc (852 and 652 mg/kg) well below thelr SALs ata depth of 43=47 it In the bottom
of the clovator shaft, These wlill not be carried forward In the screaning assessment process
because there Is no pathway for migration (Environmantal Restoration Project 1995, 1265).

Using the maximum concentrations at this PRS, an MCE calculation was pertormad for the
noncarcinogeonic surface contaminants. The MCE result for noncarcinogens was 0.1
(Table 5.3.8-1}. This MCE valua Is lgss than unity; theratore, no potential human-health risk
based on addltive ollects is identitied for this ¢class of chemicals, They are not carried forward
in the s¢roaning procoss.

No carcinogens wera found above LANL UTLs at PRS 33-003(b).
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TABLE 5.,3.8-1

MCE FOR NONCARCINOGENIC EFFECTS AT PRS 33-003(b)

CHEMICAL | LOCATION SAMPLE MAXIMUM SAMPLE SOIL SAL NORMALIZED
] ID VALUE (mg/kg) {mo/kg)
Load 331304 AAADG12 44,4 400
Zinc 331452 AAADG13 71.3 23 000
Total 0.1

5.3.9 Muman-Health Risk Assessment

Because no contaminant was carried forward in the screening process, ne humanshealth risk
assessmant was performed for PRS 33-003(b).

5.3.10 Precliminary Ecological Assessment

incooperation with the New Mexico Environment Department and EPA Region 6, the Laboratery
ER Projact is doveloping an approach for ocological risk assessmant, Furthar ocological risk
assassment at thase sites will be doferrod until the sites can be assossod as part of the
acologlcal exposuro unit methodology currently being developed.

5.3.11 Conclusion and Recommendation

PRS 33-003(b) is a burled undergroung chamber, As indlcated by the depth of the Weston
borghole above the chamber, the top of the chamber is located approximataly 30 ft below the
surtace of the mesa, LANL photograph 6759, taken during construction, shows that the
chamber was constructed in solld tulf with little space between the structure and surrounding
tull, An archival search Indicated that no more than 5 tb, of PCBs may have been prosent in
neutron detectors locataed Inside the chambers, No studigs are availablo In the litorature that
investigate the probable fate of PCBs under the explosive effects of 600 Ib. of TNT In an initlally
enclosed chamber, The physical condition of the chamber is not known, but drilling activities
did not indicate any standing water that could act as a hydraulic head to force movomant of
contaminants from the chamber. An exposure pathway for subsuriace contaminants is
considerad unlikely,

The archival description of the chambear test in 1952 indicated that debris was ejected from the
shaft and sproad over the mesa (Blackwaell 1952, 02-034), A subsequent memo indicated that
dobris was bulldozed Inte the hole formed around the c¢hamber and was covered with
uncontaminated fill (Blackwoll 1953, 02-035), As was discussed In Soction 5.3.4.2 ol this
report, Weston drilling logs Indicate that wood fragments ware found in the alovator shaft, but
notin the two external boreholas, The 1996 ER Projact’s boreholo drilling did net encounterthe
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expoctod debris, It can ba reasonably concluded from physical ovidence that either all dobris
was deposited In the shaft or same may have been remaoved {rom the site.

In the work plan, the primary release machanisms developed {or the concaeptual models of the
throe different exposure scenarios (current use, recraational use, and construction) include
sodiment transport and rosuspension by wind, As discussed In Section 5.3.8, surface and
subsurtace sampling at PRS 33-003(b) did not detect contaminants of concern for these
pathways. Excopt for somewhat clevated levels of lead and zing, as |s common at TA-33,
contaminants aro contined to tha elovator shaft and are present only at low levels. PCBs, if
prasont at all, are not prosent at levels of concern.

This site is proposed for NFA for human health based on Criterion 5 because it has been
Investigated and avaluated. It has been found that the PRS does not present a significant risk
to human health,

5.4 PRS 33-004(k)

PRS 33-004(k), an alleged outfall from bunker TA-33-87, Is discussed in the RFI Work Plan for
Opecrable Unit 1122, Sections 3.5.2.3 and 4,5,3.2 (LANL 1992, 0784). Investigation during the
1904 and 1996 fleld campalgns failad to locate cither a drain lino or outfall, Based on these
eftorts and the benign history of TA-33-87, this PRS Is proposed !or NFA for human health
under Critorion 1: The PRS cannot be found.

541 History

PRS 23-004(k) is the alloged outfall of a drain lina from control bunkar TA-33-87 at East Slte,
LANL engincering drawing C-3304 shows a floor drain neat the frent door, This drain Is
connected to a perforated pipe that extends the length of the building. According to the
drawing, an 8-In, cast-iron pipe extends 54 ft seutheast of tho bullding, followed by an 8-in.
vitrified-clay pipe extending anothor 71 ft to an outfall, Bunker TA-33-87 was complated in June
1955 to support shot tests at East Slte. The bunker housed electronic equipment to support
field tests, There is no record of racioactive materials being used or stored in the bullding:
howevaer, photo processing may have occurred there.

54,2 Description

TA-33-87 is located In the contral section of East Site, Tho area Is level; paved roads surround
the bunker (Fig. 5.4.2-1). A berm covers the bullding, and tho route of the alleged pipe is
coverad by this berm, The berm Itsalf and the terrain surrounding the berm are covered with
charmisa.
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5.4.3 Previous Investigation

No praovious Investigations have been porformed for this PRS, Attempts to locate the PRS were
unsuccessful,

5.4.4 Field Investigation

In 1994, magnetic and clectromagnetic survays warg partormad within the area east of the
bunker where the alleged pipo was shown on the enginearing drawings. These surveys did not
indicate the presonce of a pipo at the expaected locations, In 1995, a ground-penotrating radar
survey was conducted. The survey dotected two anomalies at the southeast cornar of the
bullding, Eleven trenchos were dug by shovel, both parallal and petpendicularte the anemalias
(Fig, 5.4.2+1). Continuous bedrock tulf was encountered at a ¢epth of 1.5 {t; there was neither
pipe nortrench to contain a plpa. In 1996, the inside of the bullding was inspected to detarmine
the location of floor drains in order to aic in tho search for the drainpipe. No tloor drains wore
found. The sink and tollet in the bullding are sarved by saptic system TA-33-86 north of the
bunker, which is not assoclated with the outfall,

54,5  Evaluation of Inorganic Chemicals

No samples wara collected for analysis of Inarganic chemicals,

5.4.6 Evaluation of Radionuclides

No samplas wore collected for analysis of radionuctides,

54,7 Evaluation of Organic Chemicals

No samples ware collected for analysis of arganic chemicals,

54.8 Risk-Based Screening Assessment

Although no data ware collectad for this PRS, archival information concerning use of bunker
TA-33-87 indicates that activities in the building were benign. LANL photograph CN711801,
dated August 9, 1971 (near tho ond of initlator activities at East Site), shows a room full of
electronic equipmant. In 1994, sampling of septic tank TA-33-96 indicatod that no contaminants
had beon disposed of through the sinks (Environmantal Restoration Project 1995, 1288), The
{loor drain allegedly draining to this pipe and outiall was not found during a 1996 inspoction of
the building, I this fleor drain did oxist, the engincering drawing shows It at the opposite end
of the buliding {rom the sink and, theretore, untikely to receive spitted liquids,
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5.4.9 Muman<Health Risk Assessment

Because no contaminant was carried forward in the screaning process, no human-health risk
assessment was performod for PRS 33-004(k).

5.4.10 Preliminary Ecologlcal Assessment

In cooperation with the New Moxico Environment Department and EPA Reglon 6, the Laboratory
ER Project Is developing an approach for ecological risk assessment. Further ecological risk
assessment at these sites will be defarred until the sites can be assaessed as part of the
ecologlcal exposure unit methodology currantly being developed. LANL believes that it a PRS
gdoes not exist, no further action will be required to evaluate it bicloglcally.

54.11  Conclusion and Recommendation

Despito a consclontious field search, as described in Section 5.4.4 of this ropert, no drainpipe
or outfall could be found by remote sensing or by trenching along the path indicated in the
engineering drawing. No floor drain could be found in the bullding at the indlcated location (or
any other location) in 1996, The primary reloase mechanisms for the conceptual models of
throg differont contaminant exposure scenarlos (curront use, recreational use, ¢onstruction) at
TA-33 are sodiment transport and rasuspension by wind, leading to dust inhalation and soll
ingestion. Il a tloor drain did exist during W-31lring site operations and was later covered during
remodaling, of which there Is ne record, the only exposure pathway for contaminant transport
would have been through a perterated pipe buriod under a 16-1t-high berm, Such an event Is
unlikely. Therefore, archival and physical evidenco preclude contaminant transport from the
building as a viable exposure pathway for human or acological roceptors.,

This site Is proposed for NFA for human health based on Criterion 1 because the PRS could
not bo tound. A Class 11l permit meditication will be requested to remove PRS 33-004(k) from
the HSWA Module of LANL's RCRA Hazardous Waste Facllity Parmit.

55 PRS 33-006(a)

PRS 33-006(a) is the shot pad at South Site that was used for implosion studies in the 1850s,
Rasults of HE analyses for most of the samples from the South Site 1994 sampling and analysis
campalgn wore rejected because of missed holding times. A subset of locations was rosampled
in 1996, Results indicate that no HE was detected In any samplo. Based on data presented In
the Septembar 1995 RFI report and resampling results, the PRS Is recommended tor NFA for
hWuman health under Criterion 5,
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5.5.1 History

The South Site shot pad Is discussed In the RFI Work Plan for Operable Unit 1122, Sections
3.4.2.4 and 4,4,3.3 (LANL 1992, 0784), and in RFI Report LA-UR-55-4439 (Environmental
Restoration Project 1995, 1288). The bulidings at South Slte ware comploted, and tasting
began, In 1950, Uranium sheils holding Initiators were used In implosion tests using
275-5000 Ib. of HE. The apparatus and neutron detectors ware put into large copper shells for
olectrical shielding, then cach assemblage was coverad by a woeden shack prior to dotonation
(Hoard 1990, 02-022), The detonations spread dobris, shrapnal, and wood fragmants ovorthe
entire South Site valiey and beyond. Whan the implosion test program was transferred to other
LANL groups in the mid-1950s, implosion tests wore discontinuod at TA-33. The shot pad has
been inactive since that time.

5.5.2 Description

South Site is located In a small valley approximately 400 {t wide by 500 {t long, The entire area
drains to Chaquehul Canyon through a short arroyo and down tho steaep canyon wall. The shot
pad atop TA-33-26 Is located In the middie of this valley (Fig. 5.5.2-1), Much of the valloy was
scrapod to bedrock during site construction, The pad itsolf Is located diroctly above X-unit vault
TA-33-26 and is approximately 40 ft in diameter. The pad is covered with sand, Runot! from the
pad enters tho main drainage arroyo that serves the whole ¢f South Site. Soils are thin and
bedrock outcrops protrude throughout the arcas, Chamisa covers large areas of the site,

5.5.3 Previous Investigation

Waoston sampling in 1989 did not dotect HE in any sample collectod ovaer a wide area at South
Site.

The 1994 ER investigations are described inan RFI report that was submitted duriné Dacember
1995, Forty-six surface samples were ceollectod over 2 wide area, and eleven surtace samples
were collocted In tho maln South Site drainage arroye. Uranlum and copper ware found above
tholr SALs at sovoral locatlons, but a risk assessment detarmined that concantrations met
accoptable human-health risk criteria, HE concentrations were woll below their SALs, but the
analytical data wore suspect because excessive holding times elapsed between HE extraction
from soil and analysis of the oxtract, A rosampling plan was submitted (Environmental
Rostoration Projact 1995, 1288).

Section 5.5 of the Decembear 1995 RF| Report {or TA.33, which discusses the Phase |
investigation of PRS 33-006(a), Is provided as Attachment 4 of this ropont,
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5,54  Fleld Investigation

Sampling at PRS 33-006(a) conformed to the current use (industrial) or construction scenarlo
of tho concoptual modol describod inthe RFI Work Plan {or Operable Unit 1122, Section 3.1.2
(LANL 1992, 0784), With surface disposal as the primary source, oxposure routaes for human
receptors are ingestion and dermal contact. Inhalation is also considered a likely exposure
route. Because contaminants were doposited at PRS 33-00G(a) by fallout from implosion
studies, only surface sampling was performed.

Prior to sampling in 1994, ER Project personnel and an explosivas expert conducted an
extensive scarch of the sampling arca for residual pleces of HE, This was done as a salety
precaution for the sampling crew, No HE pieces were found. During the search, the expert
commented that residual HE at a firing sita Is a result of Incomplete dotonation, and no such
ovant occurrod at TA-33,

As specifiod In the sampling plan, cight surface samples were collected durlng July 1696 at
designated resampling locations within PRS 33-006(a) (Fig. 5.5.2-1) (Environmental Restoration
Projoct 1995, 1288). Tha purpose of the resampling offort was to compare ME results with the
1994 rejected data to determine if the rejected results contained usable Information, Inthe 1996
campaign, great carg was taken to resample the designated locations. Sampling stakes from
the 1994 campalgn wore still Intact In the field to guide rosampling.

All samples were analyzed only for HE (Table 5.5.4-1),

Approximately 80% of the 1994 Phase | HE results wero rejected by data validatien, Data were
sufficiently complete to determine that whilo there may be trace amounts of explosives In
surface samples at South Slte, they are not present at levels of coneern, even if the estimated
results are multiplied by a factorof 5-10 to compensate formissed holding times (Environmental
Restoration Project 1995, 1288). However, alimited surface resampling campaign was conducted
in 1996 to confirm this assessment, Table 5.5.7-1 shows the criteria used for choosing the
spaclfic resampling locations,
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TABLE 5.5.4-1

SUMMARY QOF SURFACE RESAMPLES TAKEN FOR PRS 33-006(a)

SAMPLE 1D LOCATION DEPTH MEDIUM WE
1D ()
0333-96-0585 33.1360 0-0.5 Soll 2401°
0333-96-0586 33-1402 0~0.5 Sell 2401
0333-96-0587 331324 0-0.5 Soll 2401
0333.96-0588 33-1446 0-0.5 Soll 2401
0333-96-0589 33.1366 0~0.5 Soll 2401
0333.96:0590 331365 0-0.5 Sell 2401
0333-96+0591 331351 0-0.5 Soll 2401
0033-96-0562 33-1353 0-0.5 Soll 2401

n, ER analytical request number

5.5.5  Evaluation of Inorganic Chemicals

No samples ware analyzed for inorganic chemicals at PRS 33-006(a) during resampling.

5.5.6 Evaluation of Radlonuclides

No samplos wero analyzed for radionuclides at PRS 33-006(a) during resampling.

557  Evaluation of Organic Chemicals

Low levels of two HE species ware found in one sample ¢f the resampling set. Results of HE
resampling are shown in Table 5.5,.7-2. Included for comparison ara Phase | results from the
1994 sampling campalgn, RDX above its SAL inthe 1994 sample AAAS759 was not confirmed
in 1996 sample 0333-96-0588, Data from 1994 samples rasulled from focused validation of

analytical spectra; detection limits are lower than for the 1996 routine HE analyses.

TABLE 5.5.7-1

SQUTH SITE HE RESAMPLING LOCATIONS

SAMPLE 1D 1594/1996

LOCATION DESCRIPTION CRITERION

AAAD741/0333-86.0585 33-1360 | Dralnano Dralnoge with most HE detected

AAAG746/0333-96-0590 33.1365 | Dralnage High RDX

AAAD747/0333-96-0589 33.1366 | Dralnage Dralnage with no HE dotocted

AAA9755/0333-96-0588 33-1446 | Burn aroa RDX>8 mg/kg, sevoral detoctions »1
mg/kg: data had analvtical probloms

AAAS761/0333-96-0586 33-1402 | Gun mount High HMX

AAAGT782/0333-86.0587 33-1324 | Oporational rolease | Dirty sample, analytical probloms

AAA9811/0333-96-0591 33.1351 | Operational rolease | Migh A-DNT, other detections, high
surroqalo rocovery

AAADB13/0323-96-0592 331353 | Operational ralease | High A:DNT, several unknowns

Seplember 26, 1997

70

TA-33 AF! Report

)

WO e A~JEEi~ e Lo

-~
i






RFI Report
TABLE 5,5.7-2
HE DETECTED IN SOUTH SITE SURFACE RESAMPLES
SAMPLE 1D DEPTH HE 1994 RESULT 1996 RESULT SAL
{1t) SPECIES (mglkg) (mg/kg) (mglkg)

AAAS741/0333-56-0585 00,5 HMX 1.1 ()° 2 (U)b 3289
ADX 0.50 (J)° 1Y 4.0

TNB 017 {3 0.025 () 3.3

AAAST4E/0333-96-0590 0-0.5 ROX 0.59 (J«) 1 () 4.0

TNT 0.07 (J+) 0.025 {U) 15

AAA9747/0333-96-0589 0-0.5 Nono No ME dotocted | No HE detacted aaY
AAAG759/0333-06-0588 0=0.5 ADNT 1.20 (v2)° 0.025 (V) ns'
HMX 0.36 (J2) 2(U) 3259

RDX 8.20(J2) 1 (W) 4.0

TNT 0.81 (J2) 0.025 (V) 15

Totryl 1,85 (J2) 0.065 {U) 650

T™NB No ¥ l 1.9 3.3

DNB ND | 1.5 N 26
AAAG761/0333-80-0586 0-0.5 HMX 0.83 (mh 2{V) 3259
AAA9782/0333-96-0587 0=0.5 HMX 0.30 (J.)' 2{V) 3259
HRDX 0.20 (J-) 1{U) 4.0

TNT 0.27 (R} 0.025 (V) 15§

AAAZSB11/0333-96-0591 0~0,5 ADNT 535 (J+) 0.025 (U) NS

NB 0.51 (J) 0.026 (V) 33

2:NT 0.18 (J+) 0.025 (U} NS

3NT 0.5 (J=) 0.025 (U) 650

A4NT 0.51 (J+) 0.025 (U) 650

ROX 0.54 (J+) 1(U) 4.0

AAAGB13/0333-96-0592 0=0.5 ADNT 0.36 (J) 0.025 (U) NS

a, J+ = Estimated quantity, binsed high based on surrogate recovery

b. U = Undetoctad. The lintod value Is the detoction limit

c. J w Estimated quontity—rosult s above detection Himit but below ostimated quantitation fimit
d. N/A = Not Applicable

0, J2 » Entimated trom confirmation ¢olumn dala

. NS = No SAL available

¢. ND = Not detected by focused validation of laboratoty spectra

h. R e Rojected

I, J+ = Estimated quantity, binsod low based on surrogate recovery

5.5.8 Risk-Bascd Screening Assessment

RDX above SALinthe 1994 sample AAAS759 was not contirmoed in 1996 sample 0333-96-0588
taken at the sama locatlon, The 1996 sample results Indicated that dls and trinitrebonzone wore
datected above EQL but below SALs. An MCE yleldod a result of 0.6, below the targat level
of 1 (Table 5.5.8-1). No othor analyte in the HE suite was detected,
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TABLE 5.5.8-1

MCE FOR CARCINOGENIC EFFECTS AT PRS 32-006(a)

CHEMICAL LOCATION i SAMPLE MAXIMUM SAMPLE | SOIL SAL | NORMALIZED
1D VALUE (mg/kg) (mglkg) VALUE
Trinltrobenzone 33-1697 0333.96.0074 1.9 3.3 0.58
Dinitrobonzane 33-1697 0333.06-0074 1.5 26 0.06
Total 0.6

5.5.9 Human-Health Risk Assessment

Because no contaminant was carried forward in the sereening process, no human-health risk
assessment was performed for this PRS.

5510 Preliminary Ecological Assessment

Incooperation with the New Mexico Environment Depantment and EPA Reglon 6, the Laboratory
ER Project is developing an approach for ccological risk assessment, Further ecological risk
assessment at these sites will bo deferred untll the sites can be assessed as part of the
acclogical exposure unit methodology currently being developed.

5.5.11 Conclusion and Recommendation

All contaminants except HE are discussed in the Phase | report and included in Attachment 4
of this roport. None were carried forward to Phase Ik Inltial 1994 analyses for HE implied that
oxplosive compounds or their dogradation products were not widespread at South Site, even
if analytical results wore low by a factor of 5=10, Although helding times between extraction
from soll and actual analysis were exceeded by as much as nine menths in some 1994 samples,
the extracts were Kept frozen in the dark during that time, This Is standard treatment to deter

the action of soil microbes and photolysls, the principal agents of degradation for various HE
species,

The 1996 ME resampling was performed to assess whether missed holding timos adversely
affectad resuits of the 1994 sampling campalgn. Valld 1896 analytical results from a dlfferent
laboratory indicate that no HE compound is prasant above ts SAL.

Shrapnel is widasproad at South Site. Although no shrapnel pickup is planned while TA-33 Is
under administrative control, a 1996 shrapnel pickup was pertormed in Chaquehul Canyon and
Bandclier National Monument, The focus of the pickup campalgn was to reduce hazards in

publicly accossiblo arecas and to prevent movement of shrapnel off-site (Environmental
Restoration Project 1997, 02.122).
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This site Is proposed for NFA for human health based on Criterion 5 because all potential
contaminants have becn investigated and evaluated. No significant risk to human hoalth has
bean found.

5.6 PRS 33-008(a)

ISR RN I S AN R R e HY

PRSs 33-008(a) is a landfill that was created during a 1984 cleanup of South Site. After the
1992 ER RFI work plan was submitted, archival information was discovered that made
proposed trenching, as spocified In the sampling plan, impractical duo to the contents of the
landfill, A revised plan was executed In 1996, Because the risk assoclated with contamination
in the borohole samplas is occoptable, the landtiil s recommended tor NFA for human hoalth
under Criterion 5.

5.6.1 History

PRS 33-008(a) Is discussed In the RFI Work Plan for Operable Unit 1122, Sections 3.4.2,10
and 4.4.7 (LANL 1992, 0784), The landflll was created at South Slte during the 1984 cleanup;
at that timo, radloactive and salvageable matarial were removed. Remalning material was
buried, The surface of the landfill was leveled and the corners were markod with metal posts,

The RF! Work Plan for Operable Unlt 1122, which was approved by EPA In 1993, proposed
tranching through each landtlll to determine it the contents included hazardous material (LANL
1992, 0784), Aftor submittal of the work plan, LANL discovered photos that had baen taken
during the cleanup. These photos Indicate that the buried dabris incluges massive items such
as telophone poles and railroad tias and that the matarial Is tightly packed within the landfill.
It becama cloar that tranching with a backhoe, as directed in the work plan, was unsale. A
ravised plan was submitted to EPA in September 1995 (Environmental Restoration Projact
1995, 1265). No regulatory revigw occurred prior to Implementation, '

5,62  Description

The 501t by 60-ft landfill at South Site is located within a horseshoe-shapod berm, TA-33-43
(Flg. 5.6.2-1). The floor of the berm at bedrock Is Unit 2 of Bandeller Tuff, At its highest point,
the barm is approximately 15 ft high, The landfill grades {romthe {loorto the inside curve of the
berm and may be 8 ft at its deopest point. The inside of the berm Is graded so that no water
collects In the landlill, Tho four cornars of the landlill are marked with metal pipa. Over the
years, a thick stand of chamisa had grown on the landlill, but it was removed during the 1996
sampling campaign. A few parts of buried timbers are exposed.
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5.6.3 Previous Investigation

During the 1994 campalgn at South Site, as part of the investigation of PRS 33-007(b), samples
AAA9703, AAAS704, and AAAS705 were taken from within the berm at the lower odge of the
landtlll, A fourth sample and a coliocated neighbor, AAADT77 and AAAQ7T78, were taken within
the berm as part of the investigation ¢t PRS 33-006(a) (Fig. 5.6.2-1). All samples were
analyzed for inorganic chemlicals, gamma emitters, and HE (Table 5.6.3-1). The throo samples
at the lower edge of the fill were also analyzed for SVOCs, The 33-006(a) neighbors were
analyzed for uranium,

L0 e (-JER ] e LI

No contaminants wero found above LANL background UTLs in any sample, During 1994
trenching to investigate the 33-007(b) berm, a ¢chaln link blasting mat was unoarthed. The mat
was left in the landlill,

5.6.4  Field Investigation

The sampling and analysis plan from the Septomber 1995 RFI Report is included as
Attachment 5 of this report, Sampling at PRS 33-008(a) conformed to the current use
(industrial) or construction scenario ¢f the conceptual modal described In the RFI Waork Plan
for Oparable Unit 1122, Section 3.1.2 (LANL 1992, 0784), With landtills as the primary sourea,
oxposure routes for human receptors are ingostion and dermal contact, Because the landfill s
a subsurfaca structure, inhalationis not considered a likely exposure route, and iimited surface
sampling was porformad.

In April 1994, a geophysical survey was pertormed at South Site that inciuding the area of the
landfill, The survoy found anomalous readings onthe landtill not associatod with known surface
structures, The anomaly was atiributed to buried metal (ICF-Kaiser 1995, 02-108),

In 1996, four samples were collected from each of four locatlons that had been randomly
salocted within the four quadrants of the landfill, for a total of 16 samples (Fig. 5.6.2-1), The
boroholas ware drilled to the soiltull Interface. Two boreholes wore 5 it deep, one was 10 1t
doep, and the fourth was 12,5 1t ¢eep, Tuf! was obsarved at uneven depths, indicating that the
area was not leveled prior to dopositing the flll, Sampies ware collected using a remeotely
oporated ratary drill with a split-spoon sampler, The drill encounterod numerous wood objects,
but these had docayed and offared little resistance to efficlent boring,
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Debris obsarved Includad ¢hain link fencing, metal places, and timbars, Tho odor of creosoto
was dotocted by the sampling team and noted in the sampling log (ICF-Kaiser 1996, 02-120),
Because of the large size and solid naturo of the debris, in a deviation trom the work plan, no
debris was sampled. Because the primary concern Is whether hazardous material Is migrating
trom the langfill, soil samples were collected from areas adjagent to the debrls,

All samples were analyzed for uranium, inorganic chamicals, SVOCs, and HE (Table 5.6.4-1).

5.6.5  Evaluation of Inorganic Chemicals

No inorganic chomicals were detected above background UTLs in the 1594 surtaco samplos
collected downsiope from the landlill, Arsenic data irom that sample sot was suspoct and
subsoquently rejectod. No arsenic results are avalilable from 1994, Because arsenic valuas in
the 1996 samplos ranged from 0.94 10 2.5 mg/kg, arsanic is notcensidered a COPC atthis PRS,
In the 1996 samples, copper, silver, and zinc were dotected above LANL (95%,0.95) UTLs in
scattered locatlons, but concentrations were well below their raspective SALs (Table 5.6.5-1).

TABLE 50603'1
SUMMARY OF 1994 SAMPLES TAKEN FOR PRS 33-008(a)
SAMPLE SITE MEDIUM | DEPTH RADIO- INORGANIC SVOCs HE
10 1D {f) NUCLIDES CHEMICALS
AAAST03 331 Soil 0-.5 19472 ° 19113 17839 17840
AAAG704 331 Soll 0.5 19472 19113 17839 17840
AAAD705 331 Soll 0-.5 19472 19113 17839 17840
AAAGT77 33.1358 Sall 0-.5 19414 10405 NAD 17786
AAAD770 33-1464 Soll 0-.5 10414 19405 NA 17786

a, ER analytical requast number
b. NA = Not Annlyzed
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TABLE 5.6.4-1

SUMMARY OF SAMPLES TAKEN FCR PRS 33-008(a)

SAMPLE
D

SITE
D

MEDQIUM

DEPTH (1)

URANIUM

INQRGANIC
CHEMICALS

0333.96-0003

33.1665

Sall

0-1

2112°

21

0333-96-0004

33-1665

Soll

2.5:3

2112 2111

0333.96-0005

33-1665

Seilhutt

3'305

2112 2111

0333.96-0006

33-1665

Tulf

4-5

2112 2111

0333-96-0007

33-1666

Sail

0.1

2112 2111

0333.96-0008

33-16G6

Soll

2.5

2112 2111

0333.96-0009

33-1666

Sellnulf

2.5-3.5

2112 211

0333.86-0010

33-1666

Tuff

4-5

2112 2111

0333.86-0011

33-1667

Soil

Q-1

2112 2111

0333.96-0012

33-1667

Soll

2,5-5

2112 2111

0833.96-0013

331667

Soll

7.5:10

2112 2111

0333-96-0014

33-1667

Tutt

10-12.5

2112 2111

0333:96-0015

33-1668

Soll

2.5-3.5

2112 2111

0333-96.0016

33-1668

Soll

5-6

2112 2111

0333-96-0017

33.1668

Soilitulf

8-7

2112 211

0333.96-0018

33-1668

Tulf

10

2112 2111

a, £R analytical request number

TAB LE 5.6.5'1

INORGANIC CHEMICALS DETECTED ABOVE LANL UTLs AT PRS 33-008(a)

SAMPLE ID

DEPTH (11}

COPPER (mg/kg)

SILVER {mg/kg)

ZINC {mg/kg)

SAL

N/AR

2800

380

23 000

(95%, .85) UTL

N/A

0333-96-0003

1

0333-96-0007

1

0333-96-0012

5

15.5
36.8

45,2

NC°
0.36 ()°
0.21 (V"

50.8

30.2

6.6

0.21 (U)

0333-96-0013

10

4.8

0.21 (U)

0333.96-0014

0333-96-0016

2.5 (1)

Q.20 (U)

19,7

0.20 (U)

23.8

108
207
202
44.6

t
-~

S-A b s IO

Qa

3 &
54

oy

n. N/A = Not Applicablo

b. NC = Not Calculated

¢. J = Eslimotod value—the analyte was detested above the detection limit but below the ostimated
quantitation imit

d. U = Undolacted==thn listud value is tha dotoction limit,
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5.6.6 Evaluation of Radionuclides

No radlation was detected during routine figld screening of sampling locations at PRS
33.008(a). inthe 1994 samples, no gamma emlttars or uranium were detected above LANL and
TA-33 background UTLs. Low levels of uranium above background UTLs wore found in two
1996 samples within the landlill (Table 5.6.6-1). Becauso a tolal digestion was usad forsample
preparation for uranlum analysis, uranium results were compared to the total background UTL
of 5,45 mg/kg {sce Section 4,2 of this report). Because LANL records and isotopic analysis at
TA-33 indlcate that depleted uranium was usod during the time peried that relevant East Site
activities took place, the SAL for depleted uranium s used for comparison in the table,
However, uranium levels aro also below the SAL for natural uranium (29 mg/kg).

TABLE 5|6|B'1

URANIUM DETECTED ABOVE LANL UTL AT PRS 33-008(a)

SAMPLE DEPTH URANIUM
2] (1) {mg/ka)
SaL” N/A 130
(95%, .95) UTL N/A 5,450
.0333.96-0007 1 7.4
e
0333-96-0016 6 0.1 }

0. Assuming depleted uranium
b, UTL tor uranium using total digestion sample
prepatation

56,7  Evaluation of Organic Chemlcals

No organic compounds were detected in samplos from the 1994 sampling campaign.

in the 1996 sampling campaign, 10 of the 16 samples taken in the landtill itself contained low
levels of SVOCs, primarlly PAMs (Table 5.6,7-1), These chemlcals are found In creosote
products that are used to treat timbers, Five of the 16 samples contained large amounts of
other organic chemicals found In craosote that interfered with attempts by the analytical
laboratory to clean the matorial prior 10 analysis. As a result, no surrogates ware rocovered,
The samples ware reoxiractad four days hayand halding timas and surrogate racovery was
adequate. Results for threo of tho samples are reported hare with notation, No analytaes ware
detected in two samples (0333-96-0006 and 0333-96-0009) from the set,
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TABLE 5.6,7-1

DETECTED ORGANIC CHEMICALS FOR LANDFILL PRS 33-008(a)

[T
e, Sd

SAMPLE DEPTH ANALYTE RESULT SAL EQL
1D {1 (mglkg) (mg/kg) (mg/kg)
0333:96-0004 3 Acenaphthene 0.75 ( J.)ﬁ 2200 1.7
Acenaphthylene 0,83 (J-) ng P 1.7
Anthrocene 2.6 18 000 1.7
Bonzo(alpyrene 2.5 0.061 1.7
Bonzo[alanthracene 5.1 0.6 1.7
Benzo[blfluoranthene 3.8 0.61 1.7
Benzolk)fuoranthene 1.8 6.1 1.7
Benzola.h.llporylang 1.1 (J=) NS 1.7
Carbazolo 1.6 (J+) 22 1.7
Chrysane 57 61 1.7
Dibonzola,hlanthracene 0.44 (J+) 0.061 1.7
Dibenzofuran 0.54 {Jv) 250 1.7
Fluorantheno 27 2C00 1.7
Fluorone 0.86 (Js) 2300 1.7
Indono(1,2,3-¢d]pyrone 1.3(J+) 0.61 1.7
Phenanthrone 57 NS 1.7
Pyrono 15 1900 1.7
0333-96-0005 3.5 [Aconaphtheono 0.36(J)° 2200 1.7
Extractod 4 days Anthracone 1.1(J) 18 000 1.7
boyond holding Bonzelolanthraconn 1.8 0.61 1.7
lime Bonzolalpyrono 0.8 (J) 0.061 1.7
Benzolblfluorantheno 0.44 (J) 0.61 1.7
Benzo[g.h.lporylone 0.41 (J) NS 1.7
Benzolkllugranthone 0.6 (J) 8.1 1.7
Carbazolo 0,98 (J) 22 1.7
Chryseno 1.9 61 1.7
Fluoranthene 9.5 2 600 1.7
Flusrone 0.4 (J)) 2300 1.7
Indeno[1,2.3-cd)pyrone 0.43 (J) 0.61 1.7
Phonanthrene 3.5 NS 1.7
Pyrane 5.4 1900 1.7
0333.96.0007 1 Acenaphtheno 58d 2200 1.4
Extracted 4 days Anthracona 2 18 000 1.4
boyond holding Benzo(a)anthracono T 0.61 1.4
time Bonzo(a)pyrene BS1) 0.061 1.4
Benzo(b){luerantheno 66(J) 0.61 1.4
Bonzo(k)!iueranthone W32 (J) 6.1 1.4
Carbazelo .62(J) 22 1.4
Chrysene 1.3 (J) 61 1.4
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TABLE 5.6.7-1 (continued)
DETECTED ORGANIC CHEMICALS FOR LANDFILL PRS 33-008(a)
SAMPLE DEPTH ANALYTE RESULT SAL EQl
1D (1) (mg/kg) {mg/kg) (ma/kg)

Dibenzoluran 44 (J) 250 1.4

Fluerantheno 1.6 2600 1.4

Fluorong B () 2300 1.4

Naphthalene 37 (J) 1000 1.4

Phenanthrene 1.8 NS 1.4

Pyrene 1.4 1900 1.4

0333-96-0008 2.5 |Acenuphthone REXC) 2200 0.35
Extracted 4 days Anthracone .23 (J) 18 000 0.35
beyond holding Benzo(a)anthracone 14 (J) 0.61 0.35
time Benzo(a)pyrene 078 (J) 0.061 0.35
Carhazolo 099 (J) 22 0.35

Chrysane A7 () 61 0.35

Dibanzofuran A1) 250 0.35

Fluoranthene 51 2600 0.35

Fluorone 15 (J) 2300 0.35

Phenanthrone .68 NS 0.35

Pytane .38 1900 0.35

0333-56.0011 1 Disnsbutylphthalate 0.071 (J) 6 500 0.34
0333-96-0012 5 Fluoranthone 0.54 (J) 2600 1.4
Phenanthrone 0.83 (J) NS 1.4

Pyrene 0.34 () 19800 1.4

0333-96-0013 10 |Anthracene 0.35 (J) 18 Q00 0.69
Benzolalamthracone 0.3(J) 0.81 0.69

Benzolb}lluoranthone 0.15 () 0.61 0.69

Carbazole 0.14 (J) 22 0.69

Chrysene 0.26 (J) 61 0.69

Fluoranthono 1.5 2600 0.69

Phonanthreno 1.2 NS 0.69

Pyrono 0.99 1900 0.69

0333-96-0015 3.5 [Aconaphtheno Q.16 (J) 2200 0.69
Anthraceno 0.44 (J) 18 000 0.69

Bonzola)anthracone 0.28 (J) 0.61 0.69

Cabazole 0.22 (J) 22 0.69

Chrysene 0.41 (J) 61 0.69

Fluoranthene 0.63 (J) 2600 0.69

Fluoreno 0,18 (J) 2300 0.69

Naphthalene 0.26 (J) 1000 0.69

Phenanthrone 0.75 NS 0.69

Pyrono 0.58 (J) 1900 0.69
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TABLE 5.6.7-1 (continued) -
DETECTED ORGANIC CHEMICALS FOR LANDFILL PRS 33-008(a) L
Wl
SAMPLE DEPTH ANALYTE RESULT SAL EQL ‘\‘.3
10 (1t) {mglkg) (mg/kg) (mglkg) ~
0333-96-0016 6  |Aconaphthone 4.2 2200 3.4 M
Aconaphthylone 0.76 V) NS 3.4 iy
Anthracone 4,7 18 000 3.4 d
Benzolalpyreno 1.6 (J) 0.061 3.4
Bonzo[a)anthrocone a2 (J) 0.6 3.4
Bonzo(b)llugranthene 23 (J) 0.81 3.4
Bonzolklfluorantheno 1.2 (J) 6.1 3.4
Carbazole 3.5 22 3.4
Chrysone 3.7 81 3.4
Dibenzoturan 2.8 (J) 250 3.4
Fluerantheno 11 2600 3.4
Fluorene 4.2 2300 3.4
Mothylnaphthalene [2-) 3.2 (J) NS 3.4
Naphthalone 11 1000 3.4
Phenanthrone 15 NS 3.4
Pyrone 7.6 1900 3.4 |
0333-96-0017 7 Aconaphthene 0.55 (1) 2200 0.68 |
Anthracone 041 () 18 000 0.68 ‘
Benzoln)pyreno 0.18 (J) 0.061 0.68 ‘
Benzo[alanthracone Q.37 (N 0.61 0.68 |
Carazole Q.34 (J) 22 0.68
Chloroanaling [4+] 0.74 (J) 260 1.4
Chrysone 0.38 (J) 61 0.68
Dibenzoturan 0.36 (J) 250 0.68
Flueranthone 1.3 2600 0.68
Flugrone 0.5 (J) 2 300 0.68
Methylnaphthalene [2) 0.41 (J) NS 0.G8
Naphthalone 0.82 1000 0.68
Phonanthrone 1.8 NS 0.G8
Pyrane 0.96 1 900 0.68

0. J « » Cslimated value—tho analyte was dotected above the detection limit but batow the

gstimaled quantitation limit. The estimatoed value Is likely 10 be blased low because of poor surtogate tacovory.
b. J = Estimated valuo=-the analyte was dotocted abovo the datoction limlt but below tho

astimated quantitntion limit.
¢, NS = No SAL nvalinble
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5.6.8  Risk-Based Screening Assessment

AnMCEfornoncarcinogens ylelded a result of 0.2, Indlcating that noncarcinogen contaminants
donotrepresonta human healthhazard (Table 5.6.8-1), Acanaphthylene, 2-mothylnaphthalene,
benzo[g.h.l]perylene, and phenanthrene were not included in the calculation because they
have no SAL. (Soo discussion in Section 5.0 of this ropor.) Because of the low Indication of
risk to human health, nencarcinogens will not be carried forward in the screening procoss.

Atthis PRS, four carcinoganic PAHs that are found in croosote were detected above their SALs
(Table 5.6.8-2). These were expected because ER Project personne! had accoss to archival
information and photographs provided by the principal investigater of the 1984 cleanup at
South Site (Buhl 1988, 02-038). '

An MCE for the remaining carcinogens ylelds a result of 0.5, Indicating that two carcinogens

are not a risk to human health (Table 5.6.8-3). The risk due to carcinogens Is anaiyzod in
Saction 5.6.9 of this report.

Archival infermation indicates that, of all radionuclides, depleted uranium was the primary form
used at Scuth Site, Uranlum was dotected above background UTL, but well balow its SAL.
Tharefore, uranium will not be carried torward in the s¢reening process.

TABLE 5,6.8-1

MCE FOR NONCARCINOGENIC EFFECTS AT PRS 33-008(a)

CHEMICAL LOCATION SAMPLE MAXIMUM SAMPLE VALUE | SOIL SAL | NORMALIZED
D o} {mg'kg) (mg/kp) VALUE
Copper 331666 0333-96-0007 45.4 ' 2 800 0.02
Silver 331665 0333-96-0003 0.36 380 0.0009
Zinc 33-1667 0333-96-0013 207 23000 0.009
Acanaphtheno 33.1668 | 0333.96-0016 4.2 2200 0.002
Anthracene 33-1668 0333.96-0016 4.7 18 000 0.0003
Chloroanaling [4.] 33-1668 0333-96.0017 0,74 2690 0.003
Chrysene 33-1665 0333-96-0004 57 61 0.09
Dibenzefuran 33-1668 0333-96-0016 2.8 250 0.01
Di-n-butyiphthalote | 33.1667 | 0333.96-0011 0.07 6 500 0.00001
Fluoranthone 331665 0333-96-0004 27 2600 0,01
Fluorone 331668 0333-96-0010 4,2 300 0.01
Naphthaleno 33-1668 0333-96-0016 11 1000 0.01
Pyrone 33.1665 0333.96-0004 15 1900 0.008
Total 0.2

© September 26, 1997 82 ‘ TA+33 RFI Report

PO s (O e G






RFI Report

TABLE 5.6,8-2

PRS 33-008(a) CARCINQGENS WITH CONCENTRATIONS THAT EXCEED SALs

SAMPLE 1D LOCATION D [ DEPTH ()| BENZO[W) BENZO(a) BENZO[b) IDENQ
PYRENE | ANTHRACENE FLUOR. [1,2,3¢d]
(mg/g) (mg/g) ANTHENE PYRENE
(mg/kg) (mg/kg)
SAL N/AY N/A 0.061 .61 0.61 0.61
PRGP NIA N/A 0.26 2.6 2.6 2.6
0333-96-0004 33.1665 2.5.3 2.5 5.1 3.8 1.3(J)¢
0333-96-0005 33.1665 3-3.5 0.9(J) 1.8 0.44(J) 0.43(J)
0333.06-0007 33.1666 01 0.51(J) 0.71(J) 0.66{J) 1.4(U)@
0333.96-0008 33-1666 2.5 0.078(J) 0.14() 0.35(U) 0.35(U)
0333.96-0016 33.1668 8 1.6(9) 3.2(J) 2.3(J) 0.033(J)
0333.96-0017 33-1668 3.5 0,18(J) 0.37(J) 0.33(V) 0.33(U)

a, N/A = Not Applicable

b, PRG = Proliminary Remedintion Goal for industrial altes (EPA 1086, 1307)

¢, J = Catimated valuo—theo analyte wos dotected above tho datection limit but balow the estimated quantitntion limit
d. U = Undotacted=—valuo listed is the detectlon limit of the analytical instrument

TABLE 5.6.8-3

MCE FOR CARCINCGENIC EFFECTS AT PRS 33-008(a)

CHEMICAL LOCATION SAMPLE MAXIMUM SAMPLE | SQIL SAL | NORMALIZED
1D 10 VALUE (mg/xg) {mglkg) VALUE
BenzolK)fluoranthone 33-1G665 0333-96-0004 1.8 6.1 0.3
Carbazole 33-1668 0333.96-0016 3.5 22 0.2
Totnal 0.5

5.6.9 Human-Health Risk Assessment

Sampling of soll acjacent to debris indicated that no inorganic contaminants are migrating from
solid objects in the land!ill, Benzo(a)pyrene [B(a)P] and several other carcinoganic PAHS ware
Identified as COPCs in the scraening assessment, However, due o the low concantrations of
these compounds, a quantitative human-health risk assessment was not parformad tfor this
PRS. A qualitative evaluation of these COPCs is presented,
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Benzo(a)pyrano and other PAMs ware detocted above thelr SALs In 6 of 168 samplas {including

throo of the rejected samples), with benzo(a)pyrene detected at a maximum concentration of
2.5 mg/kg. Most of these contaminanis were present at a depth of 3=7 ft, A human health risk
assassmaent at this site would be based on an Industrial lang use, with shortar oxposure
duration, smaller exposure area, and smaller exposure frequencies, These detections do not
indicate a signiflcant contaminant release scanario or potentlal human-health concarn at an

LACOH s (0-d e s NCE

industrial facility such as TA-33. Low levels of these contaminants were expected due 1o the
prosence of telephone poles and other treated wood in the landlill, Sampling at the lower edge
of the land!lll In 1994 indicated that PAHS are not leaching from the site. Only one sample
collected at the soilitulf interface contained PAHS, with banzo(a)pyrone below industrial PRG,
This indicates PAHs are not leaching into tuff,

Human-health risk assessmaont fer PAH compounds Is based on industrlal lang use, ratherthan
on residential SALs. The smallor exposure atea, shorter exposure duration, and smaller
exposure frequency, as well as the fagt that an adult worker exposure Is characterized (i.e.,
children and infants are excluded) in the industrial exposure scenario, would preclude the
realization of human-health impacts from exposure to such low concentrations of these
analytes in soll. Therefore, additional evaluation of PAHs for human-health risk wlill not be
pursued,

5.6.10 Preliminary Ecologlcal Assessment

In cooperation with the New Mexico Environment Department and EPA Region 6, the Laboratory
ER Project is developing an approach for ecological risk assossmaent. Furthor ecological risk
assessment at these sites will be doforred until the sites can be assessed as part of the
ocological exposure unit methodology currently being developad.

5.6.11 Conclusions and Recommendations

Quring the 1984 cleanup of South Site, radiocactive matarial was collectod and removaed from
the site. Appropriate ltems were recycled (Buhl 1988, 02-088). The ramaining material was
doposited In a landltill, PRS 33-008(a), including large woodan itoms such as piaces of shacks,
telephone poles, raliroad ties used for catcher box construction, and assortad hardware,

Conceptual models wore daveloped to ¢valuate thrae expesure sconarios: current use,
recreational use, and construction, The primary release mechanisms for contaminants at this
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site include sediment transport and resuspension by wind, Those rolcase mechanisms are :7

uniikely at landfill PRS 33-008(a) because of its protected location inside the berm. Qther 1

release mochanlsms considered were landslide/eresion, blologleal activity, and dissolution In :;

runoff (LANL 1992, 0784), Theso scenarlos are unlikely at South Site bocause the contaminants bl

are burled, the depths to bedrock tuff are shallow, the depths to groundwater are large, the :

| conditlons are gonerally dry, and any runoff events forming a stream to Chaquehul Canyon are ;‘3

rare, In addition, South Site Is an inactive facility and recelvas very little worker traftle, 4
Geophysical survays Indicate that motal objects are present In the landfill. Sampling and
analysis indicate that the material In the landtlll contains low levals of carcinoganic PAHSs that

are found In creosotos usad as wood prasorvativas, All tho materlal Is buried, and sampling at
the foot of tho landllll indlcates that the materlal Is not leaching to the drainages. The landfill
Is constructed on slightly sloping bedrock tuff that does not collect and hold water, Tharotore,
no potential exists for developing a hydrostatic head that would force PAMs downward into the
groundwater, which is estimated to be at least 700 ft below the mesa top (the depth to Doe
Springs at 5 700 it in White Rock Canyon). Samples taken from the drainage below the landtill
indicatod that contaminants are not migrating downslope from the site.

A search for regulatory drivers concerning landfills determined that, tn 1984, it was parmissible
under the State of Now Mexice Solid Waste Rogulations for a land owner 1o dispose of solid
waste on his property, providoed that the disposal did not present a threat to human health and
the environmant (Shanley 1997, 02-121).

This site Is proposed for NFA for human health based on Criterion 5 because it has been
investigated, evaluated, and shown to present little risk to human health, The location of the
landtill is marked with metal posts, Upon approval of the NFA recommendation, the TA-33
facility managar will be notitied that the ER Project has completed its activitios at this PRS.

5.7 PRS 33-008(b)

PRS 33-008(b) Is atandflll that was created during the 1984 cleanup of East Site, Sampling and
analysls from barehole drilling performed during the 1996 campaign indicated that the risk
assoclated with contamination in the borehole samples is accoptable. The landfill is
recommonded for NFA for human health. |
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571 History

PRS 33-008(b) Is discussed in tha RFI Work Plan for Oparable Unit 1122, Sections 3.5.2.6 and
4,5.6, In 1984, a LANL cleanup of East Site was performed. During cleanup, radioactive
material and salvageable matarial were removed. The remaining material was buriad In the
landtill (Buhl 1984, 02-038). However, no sampling was done to identity RCRA hazardous
constituents. The surface of the landfill was leveled and compactad; corners of the landtill were
marked with motal posis,

The RF! Work Plan for Operable Unit 1122, which was approved by EPA in 1993, propesed
trenching through the landtill to dotermine if the contents included hazardous material (LANL
1992, 0784), Aftor submittal of the work plan, LANL discoverod photos that had been taken
during the cleanup, These photos indlcate that the burled debris includes massive items such
as telephono poles and rallroad ties and that the matarial is tightly packed within the landfiil,
It became cloar that trenching with a backhoe, as doscribed In the work plan, was unsafe, As
with landfill PRS 33-008(a), an allernate sampling plan was developed that used drilling rather
than trenching (Environmantal Rastoration Project 1995, 1265),

57.2 Description

Tho tandtill at East Site occupios the space between the liring pads east of bunkor TA-33-87
and shack TA-33-151 (Fig. 5.7.2-1). According to LANL angineering drawing ENG-C 3304, this
arca may have originally beon excavated to provide matarial for the nearby berms, The landtill
is wall compactad and covered: thare Is no surfaca indication of its exlstence. The tour cornars
are marked with meta! polas, The surlace s lovel and covared with a sparse growth of woeds
and grasses, Thick stands of chamisa grow along most of the parimeter.

Thoreo are no surface drainages leading from the land!ill, The main drainage from East Siteinto

White Rock Canyon is separated from the landfill by a paved road alevated above the surface
of tho PRS.
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57.3  Previous Investigation

During the 1994 campaign, no samples were collocted from the surface of PRS 33-008(b).
Discussion of one 1994 sample taken in the drainage leading from East Sito (s Included in
Section 5.7.4 of this report, even though that dralnage channel receives runoff from a wide aroa
surreunding the landfill,

574  Fleld Investigation

The sampling and analysis plan from the September 19956 RFI report Is included as
Attachment € of thls report. Sampling at PRS 33-008(b) conformed to the curren! use
(industrial) or construction scanarle of the conceptual model describod In the RFI Work Plan
for Oporable Unit 1122, Scction 3.1.2 (LANL 1992, 0784). With land!ills as tha primatry source,
exposure routes for human receptors are Iingostion and dermal contacl, Because the landfill is
a subsurface structure, inhalationis not considored a likaly exposure routo, and limited surface
sampling was performed.

In 1994, sumplo AAASE42 was collacted from the drainage leading from tha landtill area. This
drainage sorves the gntire central area of East Site,

In the 1996 campalgn, a total of 22 samples were collected from six locations in the langfill
(Table 5.7.4-1), Depth to tuff varled betweon 1.5 and 4.5 tt, Berchole depths ranged from
4,510 7.5.Forboreholes locatiens 33-1690, 33-1681, and 33-1692, only throo samples ware
colloctod bacause of the shallow depths to tulf, Rotting timbers, some of which had almost fully
decomposed, were encountered in all boreholes, One borehole contained large nuts and bolts
4«5 in. in diamoter. The matrix in the land{lll borcholes was sand and engineering gravel. ina
deviation fromthe work plan, none of the debris was collacted as samples, hecauso of the large
and solld nature of the debris, Instead, soll surrounding the debris was collectad to dotormine
It hazardous chemicals are leaching from the debris. ‘ '

5.7.5 Evaluation of Inorganic Chemicals

In two of the 1996 samples, lead was detectod barely above LANL's (95%,0.95) UTL; cne of
these samples also contained copper and nickel above thelr UTLs but below thelr SALs (Table
5.7.5-1). Sclenium was found above UTL but below SAL in a third samplo.

Inthe 1994 sampling campalgn, sample AAASG42, collactod from the drairage that serves the
cantral area of East Site, comained chromium above LANL UTL, in the 1986 samples,
chromium was detected in 10 samples at clevated levels, Chromium results were qualitied by
data validation in the 18 samples analyzed under Request Number 2117 because matrix spike
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racoverios ¢! 62% were bolow acceplanco criterla of 75%. Chromium rosults for tho four
samples In Request Numbar 2135 were not quallfied.

5.7.6 Evaluation of Radionuclides

No radiation was detected durlng routine field screening of sampling locations at
PRS 33-008(b). Uranlum was detected barely above LANL's (95%,0.95) UTL in four samples
(Table 5.7.6-1). Because a total digostlon was used for samplo preparation for uranium
analysls, uranium results were compared to the total background UTL of 5.45 mg/kg (see
Section 4.2 of this report), The SAL for deploted uranium Is used in the table tor comparison
because archival and isctoplc analyses clsewhere at TA-33 indicate that deploted uranium was
used during the timo period of activities at the East Site firing pads. Uranium rasults are also
well below the SAL (29 mg/kg) for natural uranium.,

TABLE 5.7.4-1

SUMMARY OF SAMPLES TAKEN FOR PRS 33-008(b)

SAMPLE ID SITE ID MEDIUM | DEPTH (it) URANIUM INORGANIC SVOCs
CHEMICALS

AALDG4D 33-1391 Soll 0=0.5 19358 e 19253 17674
0333.96-0019 33-1690 Soll 1.5 2118 2117 2116
0333:96-0020 33-1690 Soll 3.5 2118 2117 2116
0333-96-0021 33-1690 Tuff 5 2118 2117 2116
0333-96-0023 33-16M Solt 2.5 2118 2117 2110
0333-96.0024 33.1691 Soll 3.5 2118 2117 2116
0333-96-0025 33.1491 Tuf! 4,5 2118 2117 2116
0333-96-0027 33-1692 Soil 2.5 2136 2135 2134
0333-96-1000 33-1692 Soll 2.5 2136 2135 2134
0333.96:0028 33-1692 Soil 3.5 2136 2135 2134
0333.96-0028 33.1692 Tutt 6.5 2136 2135 2134
0333-96-0031 33.-1683 Soit 1 2118 2117 2116
0333.96-0032 33-1693 Soil 1.3 2118 2117 2116
0333-96-0033 33-1603 Soil 4 2118 2117 2116
0333-56-0034 33-1693 Tuf! 6 2118 2117 2116
0333-956-0035 33.1694 Soll 2.5 2118 2117 2116
0333-96-0036 331694 Soll 3.5 2118 2117 2116
0333-98-0037 33.1604 Soil 4.5 2118 2117 2116
0333-96.0038 33-1694 Tuft 7.5 2118 2117 2116
0333-96-0039 33-1695 Soll 2.5 2118 2117 2116
0333.96-0040 33-1695 Soil 3.5 2118 2117 2116
0333.96-0041 33-1695 Soil 5 2118 2117 2116
0333-96-0042 33-1695 Tutf 7 2118 2117 2116

&, 1084 sampling campaign
b. ER analytical requast numbaer
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TABLE 5.7.5-1

INORGANIC CHEMICALS DETECTED ABOVE LANL BACKGROUND UTLs AT PRS 33-008(b)

SAMPLE DEPTH | CHROMIUM COPPER NICKEL LEAD SELENIUM

D {1t {mg/kg) (mglkg) (malkg) (malkg) (malkg) =
SAL N/A 210 2 800 1 500 400 380 ‘.
(95%,.95) UTL N/A 19.3 15,5 15,2 23.3 1.7 3
AAAZE42 . 0-05 (|- 203 NA" 6.7 (U)° 12,7 0.53 (U) 9 |
0333-96-0019 15 58.3 (Je)° 12,9 13.7 18.6 0.62 7
0333-96-0020 3.5 144 (J.) 24.2 25,5 25,5 0.88
0333-96-0021 5 26.5 (J+) | 6.9 (U) 7 9,2 0.21 (U)
0333-96-0023 2.5 40.1 (J+) 9.9 10.9 159 0.44 (J)
0333-06-0024 3.5 * 27.4 (J°) 12 11 8.8 4.1
0333-96.0027 2.5 47 ] 9.8 11.8 19,9 0.49 (U)
0333-96-1000 2,5 42 10,5 11.6 16.4 0.49 (U)
0333.96-0028 3.5 22.6 12.8 8.9 () 11.3 0,56 (U)
0333-96-0032 1.3 526 ) || 41 7.3 17.7 0.69
0333-96-0040 3.5 20.1 (J) 12.4 8.6 25.8 0.71

a. NA = Not Analyzed
b, U = Undotacted==thy listod value I the detoction limit
¢, J- = Estimated as likely to b low based on poor matrix spiko tecovory

TABLE 5,7.6-1
URANIUM DETECTED ABOVE LANL BACKGRQUND UTL
AT PRS 33-008(b)
SAMPLE DEPTH URANIUM
1D {1t) (mg/ka)

sAL® N/A 130
(95%, .85) UTL N/A 5,450
0333-86-0034 G 5.7
0333-96-0030 3.5 5.6
0333.96-0038 7.5 5.5
0333.96-0039 2.5 6

0, Assuming dopleted uranium
b, UTL for uranium using total digostion sample proparation

57,7  Evaluation of Organic Chemicals

Organiccempounds wero detected in 18 of the 22 samples collected at this PRS, Oftho organle
chomicals detected in the landflll, most are found in ¢reosote, Several phanols and banzoic
ocid were detected, as well as phthalate components of common plasticizers (Table 5.7.7-1),
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TABLE 5,7.7-1
DETECTED ORGANIC CHEMICALS FOR PRS 33-008(b)
SAMBLE DEPTH SVOoC RESULT SAL EQL
tD (1) (mglkg) (malkg) (mg/kg)

0333-96-0019 1.5 | Bonzoic acid 04 ()" 360 0.36
Dichlorophanol [2,4-] 0.072 () 200 0.36

Dinitropheno! [2,44] Q.87 (J) 130 1.6

Pontachlorophenagl 6.4 2.5 1.6

Trichiorophenol [2,4,5+) 0.8 (J) G 500 1.6

0333.96.0020 3.5 Benzoic acid 1.6 (J) 360 1.9
Pontachlorophencl 0.79 (J} 2.5 1.9

0338-96-0021 5 Benzoic acld 0.21 {(J) 360 0.88
Pentachlorophenal 0.036 () 2.5 0.88

0333:96-0023 2.5 Benzolalpyrona 0.072J) 0.061 0.36
Benzolalanthracene 0.072 (J) 0.61 0.36

Bonzo[b)flueranthene 0.11 () 0.61 0.36

Banzo(g,h.i)porylone 0.036 (J) Ng® 0.36

Chryseno 0.11 (J) 24 0.36

Fluoranthene 0.14 (J) 2600 0.36

Pentachlorophenol 0.072 (J) 2.5 0.89

Phenanthreno 014 (J) NS 0.38

Pyrano .014 (J) 1900 0.36

0333-96-0024 3.5 Benzoi¢ acid 0,27 (J) 360 0.94
0333.96-0025 4,5 Bis(2-othylhoxyl)phthalate 1.9 (B) 32 0.34
Butylbonzylphthalate 0.21 (J) 13 000 0.34

Disn-octylphthlate 0.31 (J) 1300 0.34

0333.86-0027 2.5 Bls(2.othylhexyl)phthalate 1.6 (J) 32 1.9
0333.96-1000 Bis(2-othylhexyl)phthalate 241 a2 1.9
0333-96-0028 3.5 Bls(2-othylhexyl)phthalate 0.74 {J) 32 1.9
0333.96.0031 1 Aconaphthene 0.033 (J) 2200 0.33
Anthroceno 0.066 (J) 18 000 0.33

Bonzola)pyrene 0.16(J)) 0.061 0.33

Bonzololonthracene 0.23 (J) 0.61 0.33

Benzolblflueranthene 0.2 (V) 0.61 0.33

Benzo[klflugranthone 0.2 (J) 6.1 0.33

Benzoa.hl]perylene 0.13 (J) 22 0.33

Chrysone 0.26 (J) 24 0.33

Dibonzo{n,h)anthracene 0.033 (J) 0.061 Q.33

Fluoranthone 0.53 2600 0.33

Idono(1,2,3-cd)pyrone 0.13 (J) 0.61 0.33

Phonanthtone 0.3 () NS 0.33
Pyrone 0.46 1900 0.33
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TABLE 5.7.7-1 (continued) :F
DETECTED ORGANIC CHEMICALS FOR PRS 33-008(b) “
SAMPLE DEPTH sSVoC RESULT SAL EQL :Z!
10 (1) (mg/kg) (matka) (mglkg) .
0333-96-0032 1.3 Benzolalanthracone 0,034 (J) 0.61 0.34 41,
Bonzolbllluoranthena 0,088 (J) 0.61 0.34 A
Chrysono 0.034 (J) 24 0.34 5
Flucranthone 0.1 () 2 600 0.24
Phenanthrene 0.068 {J) NS 0.34
Pyrone 0.068 (J) 1900 0,34
0333-96.0033 4 Benzo[bjtiuoranthene 0,035 ()) 0.61 0.34
Butylbenzylphthalate 0.035 (O 13 000 0.34
Fluoranthone 0.069 (J) 2600 0.34
. Phenanthrona 0.035 (&) NS 0.34
Pyreno 0.069 {J) 1900 0.34
0333.96-0036 3.5 Acenophthylene 0.069 {(J) NS 0.34
Anthracene 0.1 () 18 000 0.34
Bonzolalpyrene 0.66 0.081 0.34
Benzola)anthracene 0.62 0.61 0.34
Benza[blflueranthenn 1.4 0.1 0.34
Benzo(a.h.ilparyleno 0.28 (J) NS 0.34
Chryseno 0.86 24 0.34
Dibonzo(a.hlanthracano 0.1 {JH 0.061 0.34
Flusranthone 0.28 (J) 2600 0.34
idono(1,2.3-cd)pyrone 0.24 (J) 0.61 0.34
Phonanthrone 0.035 (V) NS 0.34
Pyrene 0.52 1900 0.34
0333-96-0037 4.5 Anthracone 0.071 (D) 18 000 0.35
Benzolalanthracone 0.035 (J) 0.61 0.35
Benzolbllluaranthane 0.035 (J) 0.61 0.35
Chrysone 0.071 (3 24 0.35
Flueranthono 014 (J) 2600 0.35
Phonanthrone 0.11 (J) NS 0.35
Pyrono Q.11 () 1900 0.35
0333-96-0038 7.5 Anthracane 0.033 () 18 000 0.33
Bonzola]anthracone Q.0G67 (J) 0.6 0.33
Benzolb)luoranthona 0.067 () 0.61 0.33
Chrysene 0.067 (J) 24 .33
Dibenzoturan 0.033 (J) 250 0.33
Fluorantheno Q.2 {J) 2 600 0.33
Fluorone 0.033 (J) 300 0.33
Phonanthrone 0,17 (J) NS 0.33
Pyrono 0.13 (J) 1900 0,33
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TABLE 5.7.7-1 (continued)

EE.
Lol J

DETECTED OQRGANIC CHEMICALS FOR PRS 33-008(b)

SAMPLE DEPTH Svoe RESULT EQL
i0 (1) (mglkg) (mglkg)

0333-96-0039 2.8 Anthracene Q.07 (J) - 0.35
Benzolalpyreno 0.1 (J) 0.35
Benze|nlanthracono 0.14 (J) 0.35
Banzo[bllluoranthene 0.17 (J) 0.35
Bonzo[a.h,ljperylene 0.07 (J) 0.35
Chrysene Q.14 (J) 0.35
Fluoranthane 0.24 (J) 0.35
Idone(1,2,3-cd)pyrone 0.035 (/) 0.35
Phenanthrone 0.17 (J) NS 0.356
Pyrono 0.24(.)) 1900 0.35
0333-96-0040 Anthracone 0.035 (J) 18 000 0.35
Bonzola)pyrene 0.035 (J) 0.061 0.35
Benzolalanthracene 0.07 {(J) 0.81 0.35
Banzolbllluoranthene 0.07 (J) 0.61 0.35
Chryseno 0.07 (J) 24 0.35
Fluoranthene 0.9 (J) 2600 0.35
Phenanthrene 0.1(J) NS 0.35
Pyrena 0.1 (J) 1900 0.35
0333-96-0041 Fluoranthone 0.036 (J) 2 600 0.36
Phenanthrone 0.036 (J) NS 0.36
Pyrano 0.036 (J) 1800 0.36

a. J = Estimatod value~=the analyte was detected above the detection limit but below the astimated quantitation Hmit
b. NS « No SAL avallable

R

5.7.8 Risk-Based Screening Assessment

An MCE, with a value of 0.1, that was performed for noncarcinagens Indlcates that the

contaminants ¢o not represent a health hazard (Table 5.7.8+1). Acenaphthyleno,

benzo[g,h.ilperylene, and phenanthrene ware not included in the caleulation because thoy
have no SAL, {Sce discussion in Section 5.0 of this report.) Because screaning indicates that
risk to human health is low, noncarcinogens will not be carried forward In the screening
procaess.

Uranium, detected abovo background but well below SAL, will not bo carrled forward In the
screening process,

At this PRS, pontachlorophenel and carcinogenic PAMs, both characteristic of croosote, were
detected above their SALs (Table 5,7.8:2). The PAHs wero expectod because ER Project
parsonnel had inspected archival information and photographs provided by the principal
investigator of the 1984 cleanup at East Site (Buhl 1988, 02-038).
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TABLE 5.7.8-1
MCE FOR NONCARCINOGENIC EFFECTS AT PRS 33-008(b)

CHEMICAL LOCATION ID SAMPLE MAXIMUM | SOILSAL | NORMALIZED
D SAMPLE (mgfkg) VALUE b
VALUE (mg/ke) "
Coppor 33-1690 0333.96-0020 24.2 2800 0.009 -
Lead 33.1695 0333-96-0040 25,6 400 0.06 %
Nickel 33-1690 0333-96-0020 25,5 1500 0.02 3
Selonium 33-1691 0333.96-0024 4.1 380 0.01
Aconaphtheno 33-1693 0333-96-0031 0.033 2200 0.000015
Anthracene 33-1604 0333.96-0036 0.1 18 00O 0.005
Benzeic acid 33-1690 0333.96-0020 1.6 360 0.004
Bls(2-ethylhexyl)phthatate 33.1692 0333.96-1000 2.1 2 | 0.07
Butylbonzylphthalate 33-1691 0333.96-0025 0.21 13 000 0.00002
Chrysono 33-1694 0833-96-0036 0.86 81 0,014
Dibenzofuran 33-1694 0333.96-0038 0.033 250 0.0001
2,4-Dichlorophenol 33-1690 0333.96-0019 0,072 200 0.0004
2,4-Dinltrophenol 33-1690 0333.96-0019 0.87 130 0.007
Fluoranihone 33-1693 0333.96-0031 0.53 2 600 0,004
Fluorone 33-1694 0333.96-0038 0.033 2300 0.00001
Pyrene 33-1694 0333.96.0036 0.52 1900 0.0003
2,4,5-Trichlorophenol 33.1690 0333.96-0019 0,08 6 500 0.00001
Total 0.1

TABLE 5.7.8-2

PRS 33-008(b) CARCINOGENS WITH CONCENTRATIONS IN SOIL THAT EXCEED SALs

SAMPLEID LOCATION ID | DEPTH | BENZOQ[a) BENZO[a) BENZO{b) DIBENZO{a,h) PENTA.
(*t) PYRENE [ANTHRA-CENE| FLUOR. ANTHRA-CENE | CHLORO-
(mgrkg) (mg/kg) ANTHENE (me/kg) PHENOL
(mgka) {mg/kg)
SAL N/AB N/A 0.061 0.61 0.61 0.061 2.5
PRG® N/A N/A 0.26 2.6 2,6 0,26 7.9
0333.96.0019 33-1690 1.5 0.33(U)¢ 0.33(V) 0,33(V) 0.33(U) 6.5
0333-96-0023 33-1691 25 | 0.072(9)° [ o0.072(0) 0.11(V) 0.33(V) 0.072(J)
0333-96-0031 33+1693 1 0.16(J) 0.23(J) 0.2{J) 0.033(J) 1.6(U)
0333-96-0036 33-1684 3.5 0.66 0.62 1.4 0.1{J) 1.6(V)
0333-96-0039 33-1695 2.5 0.1(J) 0.33(V) 0.33(U) 0.33(V) 1.6(U)

a. N/A = Not Applicable

b. PRG = Preliminary Remediation Goal for industria! sltos (EPA 1986, 1307)

¢, U = Undetected==value listed Is the detoction limit of the analytical instrument

¢, J = Eslimated value=—tho analyle was dotoctod abovo the detection limit but below the estimated quantitation limit
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5.7.9 Muman-Health Risk Assessment

Pantachlorophenol, athar phenals, banzo(a)pyrane, and soveral othar carcinegenic PAMS
were found abovo SALs in samples collected at PRS 33-008(b). Howaver, due 10 the low
concentrations of these compounds, a quantitative human-health risk assessmont was not
parformed for this PRS, A qualitative evaluation of these COPCs is presanted.

Phanols ang PAHs waro datected abova their SALs in 5 of 22 samplos, with pentachliorophaone!
detoctod at a maximum concantration of 6,5 mg/kg and benzo(a)pyrene detectod at a maximum
concentration of 0.66 mg/kg. Only benzo{a)pyrene in sample 0333-96-0036 exceeds Industrial
PRGs. Thase concentrations, present at a doepth of 1=7 ft, do not indlcate a significant
contaminant rolease scenario or potontial human-haaith concarn at an industrial tacllity such
as TA-33. Low lovels of those contaminants, components of craosotes, were expected due to
the presence ol telephone poles, rallroad tles, and other treated wood in the land!lll,

Human-hoalth risk assessmant {or thase compounds would be based on industrial lang use,
rathar than on residential SALs, for this PRS. The smaller exposure area, shortar axposure
duration, and smallor exposura frequency, as well as the tact that an adult worker exposure is
characterized (l.a,, childron and Infants are excluded) In the Industrial exposure scenarlo,
raduce human-haalth Impacts from exposure to such low concantrations of these analytes in
soll. In addition, East Site is an Inactlve area that recoives little workar traffle, and the
contaminants are buried. Therefore, additional evaluation of phenols and PAMSs for human-
health risk wlll not be pursued.

Chromium, also a carcinogen, was dotected above background UTL, The data validation
process Indlcatod that some chromiumn results, including those in sample 0333-96-0020, may
be low by as much as 38%. If the maximum concentration of 144 mg/kg is normallized to account
forthis suspectod blas, the adjusted concantration is estimated 1o bo 199 mg/kg, stilt balow the
chromium SAL of 210 mg/kg, and less than half of the 450 mg/kg PRG ferchremium atindustria)
sites (EPA 1995, 1307). Because East Shae (s conslderad an industrial area under continued
institutional control, chromium will not be carried forward In the screaning process.

5.7.10 Preliminary Ecological Assessment

ingooperation with tha New Moxico Environment Dapartment and EPA Reglon 6, the Laboratory
ER Project Is dovoloping an approach for ecolegical risk assessmaent, Further ccological risk
assessmant at these sitos will be doferrod until the sites ¢an be assessed as part of the
acological exposure unit methodelogy currently being developed.
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5.7.11  Conclusions and Recommendations

During the 1984 cleanup of East Site, ragicactive material was ¢ollectod and remeoved from the
site. Appropriate itoms were recycled (Buhl 1988, 02-038). The romaining materlal was
depesited in alandfill, PRS 33-008(b), including large weoden items, such as pieces of shacks,
tolephone peles, raliroad tles used tor catcher box construction, and assorted hardware,

In the work plan, concoptual models were developed for thrae dilferont exposure scenarios:
current use, recreational use, and construction, The primary release mechanisms at TA-33
Include sediment transport and resuspansion by wind, Other reloase mechanisms considerod
in the plan ware landslide/croslon, blological activity, and dissolution in runotf. All these
release mechanisms are unlikely at tangfill PRS 33-008(b).

Sampling and analysis indicate that the material Inthe landtlll contains low lavels of carcinggenic
PAHSs tound In creosotas, which aro common wood praservatives. Althaugh cancantrations of
saveral PAHs excoeded tholr respactive SALs, the source is a ublquitous one and not unigue
to LANL activities at East Site. Elevated chromium found in soveral samples did not excoed
SALs nor did chromium concontrations drive the MCE above tho target value of 1. All the
material Is buried, and sampling at the nearest East Site runof! point demonstrates that
hazardous amounts of the material is not leaching to the dralnages, The landflll Is constructed
on bedrock tuff. The condition of the samplos taken frem the landtill indicate that the landtill
doos not collect and hold water and therefore does not have the potential to develop a
hydrostatic head and force PAMs downward 10 groundwater, which |5 astimated to be at least
800 it below the mesa top (the depth to Anche Spring at 5 600 it in Ancho Canyeon).

Inspection of the data Indicates that PAH contamination above SALs Is confined to the upper
2.5 10 3.5 1t of the landfill, Contaminant congentrations in sampies ¢ollected at depth in each

borghole are below SALs. [n additien, concentrations typically decrease withingreasing dopth.
Thase obsarvations indicate that contamination Is boungad vortically in relation to SALs,

Sampling in the drainage below the landfill indicated that contaminants are not migrating
downslope from tho site. The amount of metal in tha landfill is noet known, A geophysical survay
of the landfiilin 1994 did not reveal large metallic pieces Inthe 1l (ICF Kaiser Engingors 1994,
02-081).

A sparch for regulatory drivers concerning land!ills determined that, in 1984, It was permissible
under the State of New Mexico Solid Waste Regulations for a land owner to dispose of solid

waste on his property, provided that the disposal did not prasent a threat to human health and
the environment (Shanley 1997, 02-121),

September 26, 1997 96 TA-33 RF! Report

30

Ui« OO-5.5H-de U







RFT Report

This site Is proposed for NFA for human health based on Criterion 5 because it hus been
investigated, ovaluated, and found to present little risk to human health. The location of the
land!ill is marked with metal posts. Upon approval of the NFA rocommandation, the TA-33
facility manager will be notified that the ER Project has completed Its activities at this PRS.

58  PRS 33-011(c)

G ¢ WdEF g ¢ LI

PRS 33-011(d) is the paved area surrounding wargchouse TA-33-20, Botween 1953 and 1972,
the aroa was used for outdoor storage. In the 1994 sampling campalgn, lead, uranium, and
tritium were detectod above their SALs In one asphalt sample and its duplicate. Phase Il
sampling, which was completed in 19986, found one sample with lead above its SAL but below

industrial cleanup level, No other contaminants were dotected at levels of concern. The PRS
is proposed for NFA for human hoalth,

5.8.1 History

PRS 33-011(d) is discussod in the RFI Work Plan for Operable Unit 1122 in Sections 3.2.2.7
and 4.2,3.1 (LANL 1992, 0784). Tho PRS Is located on the asphalt pavement surrounding
warghouse TA-33-20 at Main Site. Site workers have Indicated that uranium, lead, and
beryllium metals were stored in and around the warehouse until 1972, Scrap from recovered
shots and material intended for recovery ware also stored south of the bullding. All such
matarial has bean removed. The building is now used for storage.

5.8.2 Description

Warehouse TA-33-20 is a Quonsot structure located within the developed area of Main Site
(Fig. 5.8.2-1), The warehouso Is surroundod by pavement usad for parking and sterago. Runot
from the pavement flows cast downslope into the principal drainago that collects runoft from
all PRSs at Main Site.
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5.8.3 Previous Investigation

Phase | sampling was performed at this PRS in 1993, Priorto sampling at TA-33, Main Site was
survayed for radiation at points on the grid speciied in the work plan. No radiocactivity was
dotected. Mowaver, at tho time of sample collection, radioactivity was dotocted on asphalt at
PRS 33-011(d). As specliied in the work plan, twe asphalt samples and three soll samples from
below the asphalt were taken at thrae locations, Of thase, ono asphalt and one soll sample
(AAAEBEE and AAAGBGT7) ware taken at the radioactive point, All samples weroe analyzed for
inorganic chemicgals, uranium, and gamma emitters. Five o the samplaes (AAAGBE3, AAAGBE4,
AAAGBGE, AAAGBE7, and AAAGBES) were also analyzed for tritium and plutonium,

Only uranium and lead wore found at levels of concern and carried forward to the Phase Il
investigation. Lead and uranium results from the 1993 sampling campaign are provided in
tables in Sections 5.8,5 and 5.8.6, raspactivaly, of this report,

Sectlon 4.5 of the Soptembar 1995 RF1 Report for TA-33, which discussas the Phase |
Investigation of PRS 33-011(d), is provided as Attachmont 7 of this report,

5.8.4  Fleld Investigation

Sampling at PRS 33-011(d) conformed to the current use (Industrial) or construction scenatio
of the conceptual model describod Inthe RFt Work Plan for Oparable Unit 1122, Saction 3.1.2
(LANL 1992, 0784), With surface disposal as the primary source, exposure routes tor human
roceptors are inhalation and cdermal contact, Because the PRS Is paved, ingestion of
contaminated soil is not considered a likely exposure route. Storage of potentlally hazardous
material ended over 35 years ago at this PRS with subsequent wind, rain, and snow scouring
the site. Because the primary concern is exposure of materlal that may have migrated under
the asphalt cover, only subasphalt sampling was performed,

Fourteen samples, all under asphalt, wera collected in 1996 in accordance with the Phase |l
sampling plan. Asphalt in the parking areas was brokan using an electrlc Jackhammer and the
soil beneath the asphalt was collectad. Six of these samples were collected at the soll/tuf!
Intorface penoath the asphalt.

Ruring preliminary field screening, a radicactive spot was located in the drainage south of the
paved area, Tho 5pot read approximataly twice background on the sodium lodide datector.
Samples 0333-96-0110 and -0117 were taken at that point, Fleld screening of the 1993 location
with elovate¢ uranium did not detect above background racdiation and the point was not
resampled.
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In a deviationfrom the work plan, because an impact core drill was not available, a jackhammer
was used instead.

Twelve soil samples were analyzed for uranium and Inorganic chemicals (Table 5.8.4-1).
Samples 33-96-0110 and -0117 were analyzed for Isotopic uranium only.

TABLE 5.8.4-1

O s B PSJ s O

SUMMARY OF SAMPLES TAKEN FOR PRS 33-011(d)

SAMPLE ID SITE 1D MEDIUM DEPTH RADIO- INORGANIC
(1 NUCLIDES CHEMICALS
0333:96-0110 33-1570 Soll 00,5 2366 2 . na P
0333-96-0111 33-1566 Soll 0-0.5 2366 23656
0333.96.0112 a3-1567 Soll 0=0.5 2366 2365
0333-96-0113 331568 Soll 0-0.5 2366 2365
0333.96-0114 331569 Soil 0=0.5 2366 2365
0333.96-0115 33.1571 Soll 0=0.5 2366 2365
0333.96-0116 33-1572 Soll 0=0.5 .2368 2365
0333.96.0117 33-1570 Sollitutt 0-0.5 2377 NA
0333-96-0120 33.1566 Soil/tutt 0.5=1 2377 2376
0333-96-0121 331667 Sollitult Q.5~1 2377 2376
0333-96-0122 33-1568 Soll/tut! 0.5=~1 2377 2376
0333-96-0123 33-1568 Sollnunt 0.5=0.75 2377 2376
0333-96-0124 33.1571 Soilitutt 0.5-0.75 2377 2376
0333.96-0125 33-1572 Soll 0.5~0.75 2377 23768

a. ER analytical roquest number
b, NA = Not Analyzed

58.5  Evaluation of Inorganic Chemicals

Inthe 1993 campaign, lead was found above its background UTL In all samples and above its
soll SAL in asphalt sample AAAB866. Thase data are provided in Table 5.8.5-1. Bocause ne
other inorganic chemical was found above its SAL, only lead was carrled torward In the
screening process forinorganic chamicals. Extended sampling in the 1996 campaign detected
lead above its LANL background UTLs [n 3 of 14 samples, with lead above its SAL in soil
sample 0333-96-0120 (Table 5.8.5-1).

5.8.6 Evaluation of Radionuclides

Inthe 1993 campaign, samplos AAAGBE6 and AAABBBT, which ware taken from the radloactive
spot, contained uranium levels above SAL. Three samples contalned uranium slightly above
the LANL UTL, Thase data are provided In Table 5.8.6-1.
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LEAD DETECTED ABOVE LANL BACKGROUND UTLs AT PRS 33-011(d)

URANIUM DETECTED ABOVE THE LANL BACKGROUND UTL

TABLE 6.8.5-1

SAMPLE DEPTH LEAD
1D (1t) (mg/kg)

SALs N/A 400
(B5%, 95Y UTL N/A 23.3
AAA2028 2 0-0.5 110
AAAGBE3 0-0.5 45
AAAGBB4 0-1 40
AAAGBE6 0=0.5 690
AAAGRGY 0=1 139
AAABBGS =1 40
0333-96-0111 0=0.5 31
0333-96.0112 0=0.5 300
0333-96-0120 0.67=1 774

o, Preflx AAA Indlentas 1003 sample

TABLE 5,8.6-1

AT PRS 33-011(d) IN 1983

SAMPLE DEPTH URANIUM

) (1) (malkq)
SALs NIA 130"
(5%, .95) UTL N/A 5,45
AAA2028 0-0.5
AAA2274 0-0.5 ||
ARAZ275 0-0.5
AAAGBGE 0-05 | 32000
AAAGBE? 01 aggd

In the 1996 campaign, uranium was detected above background but below its SAL In two
samples (Table 5.8.6-2). Because a partial digestion was used for sample preparation for
uranium analysls, uranium results were comparad to the background UTL of 1.87 mg/kg (see
Saction 4.2 of this report). Uranium rosults at PRS 33-011(d) ranged from 0.53 to 1.6 mg/kg.
Total uranium raportod in Table 5.8.6-2 is calculated from the isotopic results and |s compared
lo tho total uranium UTL of 5.45 mg/kg. Isotopic analysls indicaled that depleted uranium was

stored at the site.
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URANIUM DETECTED ABOVE THE LANL BACKGROUND UTL

TABLE 5.8.6-2

AT PRS 33-011(d) IN 1996

a, SAL for deploted uranium

b. UTL for uranium using totnl digestion sample proparation

€. J = Estimnted valuo—the onalyto was detected nbove the datoction imitl but balowthe estimated quantitation limi

587

Becauso PRS 33-011({d) was a holding arca for motal objects sultable for outdoor storage, no
samples were analyzed for organic ¢chemicals In either the Phase | or Phase I} sampling
campalgns.

5.8.8

Elevated levels of load wore found in samples from the former storage area (Table 5.8.8-1),
Results indicate that although lead contamination Is widespread in the area surrounding
TA-33-20, it would not pose a risk 10 the most sensitive population (children under saven years
of age) becauso this area Is axpocted to remaln an industrial site. Becauso no lead cencentration
exceedod tha EPA Region 9 industrial cleanup lovel of 1000 mg/kg, which has been adopted

Evaluation of Organic Chemicals

Risk-Based Screening Assessment

SAMPLE DEPTH | URANIUM.234 | URANIUM235 | URANIUM.238 | URANIUM

10 {11) {pCiin) {pCig) {pCiig) {mafkg)
SALs N/A 13 10 67 150"
(95%, .95) UTL N/A 1.94 0.084 1.82 5.45°
0333-86.0110 0-0.5 2.7 0.18 {J) 8.2 18.6
0333-96-0117 0.17-0.58 2.3 0.14 (J) 4.6 13.8

by LANL, lead will not be carried forward In the sereening process.

Uranium, which was not found above SAL in 1996 daspite an extensive search, will not be

TABLE 5.8.8+1

IN SOIL THAT EXCEED SALs

PRS 33-011(D) NONCARCINOGENS WITH CONCENTRATIONS

SAMPLE LOCATION DEPTH LEAD

10 39 () (ma/kg)
AAAGBE6 33-1081 0-0.5 690
0333.96-0120 33-1566 0.67=1 774

carried forward in the screening process.
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5.8.9 Human-Health Risk Assessment

Because no contaminant was carried forward in the screoning process, no risk assessment was
porformed for PRS 33-011(d).

5.8.10 Preliminary Ecological Assessment

In cooperation with the New Maxico Environment Departmentand ERPA Reglon 6, the Laboratory
ER Project is developing an approach for ecological risk assessment, Further ecological risk
assassmant at these sites will ba deferred until the sites ¢an be assaessed as part of the
ecological exposure unit mathodology currently being developed,

5811 Conclusion and Recommendation

In 1993, Phase ! sampling Indicated that uranium and lead concentrations were elevated in and
under the asphalt on the south side of warehouse TA-33-20, Extended Phase |l sampling was
performed in 1996 to Investigate the exient of contamination in a larger area surrounding the
building. Neithar contaminant was found at levels ef concern under the industrial scenario 1o
be expectad at Main Site.

Although load was dotocted abovae its SAL at 1 of the 14 {ocations sampled in 1996, overall
rosults indicated that high levels of lead are not widespread at the site. All congentrations ware
below the EPA Reglon 9 industrial cleanup level of 1000 mg/kg, that has been adopted by LANL
(EPA 1895, 1307).

Field screening at the 1993 location of high uranium concentration did not dotect radiatien
above background, thereby indicating that all contamination was removed during 1993 sample
collection, Sampling and analysis at the only 1996 location showing elevated screening
roadings Indicated that uranium was found above background, but well below its SAL.

This site Is proposod for NFA for numan health based on Critorion 5 because it has been
Investigated, evaluated, and shown to rapresant minor risk to human health,

5.9 PRS 33-013

PRS 33-013 was a drum storage area on pavemaont east of the tritium facility, TA-33-86, In the
1983 sampling campaign, cadmlum, chromium, and tritium were observed above thelr SALSs.
Beryllium was measured above soil background levels. Phase |l sam'pling falled to detect
elovated inorganic contaminants, indicating that these contaminants are not widespread. An
NFA for human hoalth is proposed for the PRS.
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5.9.1 History

PRS 33-013, an asphalt pad, was once used as a drum storage area for liquld waste, It is
discussed inthe RFI Work Plan for Operable Unit 1122, Soctions 3.2,2.8 and 4,3.4 (LANL 1992,
0784). The PRS is located northeast of TA-33-86 and lles within the security fence surrounding
tho old tritium facility, Long-time employees dascribe the northeast section within the tence as
a storage area for material awaiting disposal, lems included vacuum pumps from throughout
LANL, barrals of waste oll, and ¢umpsters of miscellaneous solid wastas. No ¢ffort was made
to cover the area, Many containers leaked and several conmtainers ramained in the area for years.

592  Description

The aroa is level, approximately 50 t square, and paved with asphalt as an extension of the
parking lot and driveway around TA-33-86 (Fig. 5.9.2-1), Weods grow in the soil on three sides
of the pad and in ¢racks in the pavemant, Runo!!f from the area is to tho east, toward the
drainage that loads to Chaquehul Canyon. East of the fence the ground slopes at a moderate
grade without obvious channeling. The surface matarial—soil with pumice=-ls sparsely
vegetated; some of it may be fill from grading the site prior te bullding TA-33-86,

59.3  Previous Investigation

In the 1993 sampling campaign, three samples were taken at random locations 0«6 In, under
the asphalt paving, which Is 2=3In. thick (Fig. 5.9.2-1). All samples waro analyzed forinorganic
chemicals, gamma emitters, and SVOCs, in addition, two samplos were analyzed for tritium
and one was analyzad for herbicides. Because the crumbling nature of the asphalt and tho dry
conditions at TA-33, VOCs were not specified In the approved sampling and analysis plan,

Cadmium, chromium, and tritium were dotected above SAL and carried forward [n the
screoning process, Tritium was discussed in depth in the RFireport lor MDA K, which Included
all surface samples collected at Main Site. A risk assessmant determined that tritium is not a
threat to human health at TA-33 (Environmental Restoration Project 1995, 1263).

Section 4.6 of the Soptomber 1995 RFl Roport for TA-33, which discussos the Phase |
investigation of PRS 33-013, Is provided as Attachmant 8 of this report.
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5.9.4 Field Investigation

Sampling at PRS 33-013 conformed 10 the current use (industrial) or construction scenatrlo of
the conceptual modol described in the RFI Work Plan for Oporable Unlt 1122, See¢tion 3.1.2
(LANL 1992, 0784). With surface dispesal as the primary source, exposure routaes for human
recoptors aro Inhalation and dermal comtact, Although the PRS Is paved, ingestion of
contaminated soll Is considered a ilkely exposure route because the asphalt |s daterlorating
and crumbling, To assess potential tor contaminants being relecased from this site by runotf or
wing, surtace samplas were ¢ollected in cracks and from graveled areas at the pavement
edges.

During the 1996 campalgn, 15 samples were collocted at PRS 33-013, Nine of these samples
viare collected from random locations within each cell of a nine-cell grid distributed over the
storage arca {Fig. 5.9.2-1). All were soll samplos: some collacted from cracks in the asphalt,
somo frem grave! between the asphalt paving and the fence line, Field screaning was
porformed using XRF. In a deviation from the work plan, LIBS was not used becauso the
oquipmant was not available and the {leld team was not well trained In the technique, The XRF
technique is considered equivalent. Samples from Location 1Ds 33-1090 and 33-1092 ware
colliected at the samo locations as the 1993 samples. Sample AAA2035 from the 1993
campaign contained high levels of inorganic chemicals and is included In this discussion
(Table 5.9.4-1).

5.9.5 Evaluation of Inorganic Chemicals

In the 1993 sampling campalgn, berylllum, cadmium, and chromium were moasured above
thelr SALs in sample AAA 2035, Nickel and silvor were found above thelir UTLs. In the extended
sampling from 1996, none of these contaminants wore detected above thelr UTLs. Inthe 1996
campaign, copper, lead, marcury, and zine were found at somawhat elovatéd'levals. but tar
below thalr SALs (Table 5.9.5-1), Samples 0333-96-0579 and -0580 were taken at the same
location as sample AAA2035. (Sample -0580 did not contain contaminants above UTLs.)

All samples wore analyzed for uranium and inorganic chemicals.
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TABLE 5.9.4-1 5

SUMMARY OF SAMPLES TAKEN FOR PRS 23-013 &

SAMPLE ID LOCATION 1D MATRIX DEPTH (11} URANIUM INDORGANIC CHEMICALS '?

AAAPO3S 33-1090 Soll 005 | 14506 14594 g

03233.06.0570 33.1557 Soll* 0=0.5 2494 . pava .

0333.06-0571 _33-1556 Soll 0-0.5 2424 2423 ol

0232.96.0572 33.1555 Soi 0-0,5 2424 2423 pis

0333-06-0573 2%.1560 Soll 0=05 2494 2423 {5
0333.96.0574 473.1550 Soll- 0=0.5 2424 2423
033%.96-1006 _33-1550 Soll 0-0.5 2494 2423
0303-96.0575 001558 Soli* 0=0.5 2424 2423
0303-06-0676 301563 Sll 0=0.5 2424 2423
0333.96-0677 23.1562 Sol* 0=0,5 2494 2423
0332.06.0678 23,1561 Soll 0=0.5 p494 2423
0332.06.0579 231090 Soll 0=0.5 2494 2493
03332.06-0680 ~ 23-1000 Sall 0 5=1 2424 P43
0332.95-0581 23,1002 Sgil 0=0.5 2494 2423
0333.06.0582 831572 Soll 0=0.5 2494 2423
0333.96.0583 33.1656 Soll 0=0.5 2759 2758

a, 1093 samplo
b. ER analytical roquest numbor
* Onaspholt

5.9.6 Evaluation of Radionuclides

No uranium was detected above Its LANL background UTL in any sample. Because a partlal
digestion was used for sample preparation for uranium analysls, uranium rosulls were
compared to the background UTL of 1.87 mg/kg (sea Section 4.2 of this roport), Uranlum
rosults at PRS 33-013 ranged trom 0.23 10 0.88 mg/kg. Sample 0333-96-0583 was ¢ollected
at alator cate thanthe original sampling and analyzed using a totat digestion, Its concentration
of 2.08 Is compared against the total UTL of 5,45 mg/kg. Tritium was dotocted in two 1993
samples, These rosults were included In a risk assassmant for MDA K, which is located east
of the fence bordering PRS 33-013. The MDA Krisk assessment indicated that tritium exposure
was within EPA and DOE guldelines (Environmental Restoration Projact 1995, 1263), Tritium
will not be carried forward in the s¢reening process.

5.9.7  Evaluation of Organic Chemicals

Because no SVOCswere found In 1993 samples atlevels of concern, no organic analyses were
performed during Phase |l sampling at this PRS,
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5.9.8 Risk-Bosed Screening Assessment

in 1996 samples, no contaminants were dotected above SALs at PRS 33-013, Indicating that
widespread contamination does not exist. The carcinogens beryllium, cadmium, and chromium,
for which Phase !l sampling was conducted at this PRS, weare not found above thelr LANL
background UTLs. These two chemicals will not be carried forward in the screening process.
An MCE result of 0.1 for noncarcinagenic ¢hemicals Indicates that this grouping Is not of
concern (Table 5.9.8-1). Nickol and silver ware not verified above UTL in the 1996 sampling
at sample location 33-10%90, Therefere, they are not Included In the MCE, Their normalized
values of 0.07 and 0.03 would not affect the conclusion that noncarcinogenic indrganic

chemicals at PRS 33-013 do not pose a human hoalth risk, Theretfore, noncarcinogans will not
be carried torward in the scroening process,

TABLE 5.9.8-1

MCE FOR NONCARCINOGENIC EFFECTS AT PRS 33-013

CHEMICAL LOCATION 1D SAMPLE MAXIMUM SAMPLE SOIL SAL | NORMALIZED
{0 VALUE {mp/kg) (mg/kg) VALUE
Coppor 38,1572 0333-96-0582 17 2800 0.006
Load 33+15655 0333-98.0572 57 400 0.1
Mercury 33.1672 0333.96-0582 0.44 23 0.02
Zing 331561 0333-96-0578 190 23 Q00 0.008
Total 0.1

5.9.9 Human-Health Risk Assessment

Bacause no contaminant was carried forward inthe scroening procoss, no risk assessment was
pertormed for this PRS,

5.9.10 Preliminary Ecological Assessment

In cooperation with the Now Mexico Environment Departmont and EPA Reglen 6, the Laboratery
ER Projoct is doveloping an approach for ecological risk assassment. Further acological risk
assossmont ai those sitos will be deterrad untll the sites ¢can be assessed as part of the
ccolagical exposure unit methodology currantly being developed.
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5.9.41  Conclusion and Recommendation

in Phase | sampling at PRS 33-013, cadmium and chromium ware found in ¢ne sub-asphalt
sample at the 600 mg/kg level, Phase 1l sampling was designed o determine if those lgvols
ware reproducible at that location and if contaminatlon was widespread, The sampling and
analysis plan specified a grid of nine cells overthe PRS, with a randem sample taken from each
cell, thus Insuring coverage of the entire PRS. Nelther cadmium nor chromium was found at
levols of concaern in Phase 1 sampling at PRS 33-013, Cadmium was detected In only 1 of
13 samples at 1.7 mg/kg, which [s balow its UTL of 2,7 mg/kg., Chromium results rangod from
2.8 to 15 mg/kg, with a moan of 4.8 mg/kg. All results were below the LANL UTL of 19.3 and
far below the SAL of 210 mg/kg. These results indicate that contamination (s not widespread
or at hazardous lovels, and that this small area of contamination was cleaned up during the
1993 sampling aevent,

Tritium, which was dotected in Phase | sampling, was included In a risk assessment for
MDA K. Levels warg found to be acceptable from both a human-health and ccelogical

parspective, Uranium was not prasent at lovels of concern Iin oither Phase | or Phase I
sampling.

The orlginal sampling results ¢ould not be reproduced, and clevated levels of contamination
ware not found, A sample taken at dapth beneath the contaminated Phase | location ¢ontained
ne contaminanis above UTL, suggesting that contaminants waro not moblle vertically and that
possible contamination is bounded at depth by this investigation. Contamination was minimal
in samples at the periphery of thé pad and ne contaminants above UTL were found in sample
0333-96-0578 that receives runoff from the pad.

This site is proposed for NFA for human health based on Criterion 5 becausa it has been
investigated and gvaluated.

5.10 PRS 33-017

investigation of PRS 33-017 was intended to assess possible widespread contamination
resulting from operations at Main Slte, Phase | sampling indlcated that a wide arga around Main
Site did not contain contaminants above LANL background. Only samples from the area east
of former shop TA-33-39 showed contamination, with PAHs occurring in a parking and vehlcle
maintonanco area. Phase |l sampling focused on this arga. Whileo PARs ware found, they ware

September 26, 1997 110 TA-33 RF! Repart

R e LI

o A% 2RI ST N






RFI Report

not prosont at concontrations sutficient to warrant widespread ¢leanup of the area. The PRS
Is recormmended for NFA for human health under Criterion 5,

5.10.1 History

PRS 33-017 encompasses the castern soction of the fenced areca at Main Site. 1t Is discussed
in the RFi Work Plan for Operable Unit 1122, Sections 3.2.2.2 and 4.2.3.1 through 4.2.3.3
(LANL 1992, 0784), PRS 33-017 was the location of diverse activitios at Main Sita, Historic
operating activities included omissions of fumes from the uranium cut-off shack TA-33-40: alr
amissions from shop TA-33-39; tritium releases from the high-pressure tritium facllity TA-33-86;
stack emissions from shop TA-33-119, where uranium was processed; a possible atmospheric
reloase of plutonium from the spill in TA-33-21 [PRSs 33-005(a,b,¢)); and any other oporations
or roleasas that are not assoclatod with othor known PRSs. Ono spacliic site, located cast of
shop TA-33-39 and used for vehli¢cle maintenance, was Included in PRS 33-017,

The primary potential contaminants wera Identllied as uranium, plutonium, trittum, SVOCs, and
inorganic chomicals (spocifically beryllium, cadmium, and lead). Pesticides, herbicides, and
PCBs may also have boon used in the arga encompassod by this PRS,

5.10.2 Description

Most of PRS 33-017 Is located within tho securlty fance at Maln Site, whare laboratory and
offlce buildings are surrounded by asphalt pavement (Fig. 5.10.2-1), The paved area Is love!
with only a slight slopo to the east. All runoff from Main Site converges on the east side of the
site in a shallow tributary to Chagquehui Canyon. The eastern third of tho site is unimproved.
Construction of Main Site rosulted In a steep bank approximately 20 f high at the head of the
drainage. Runolt and cooling water blowdown has alded vigorous vegetation growth in this
arca. East of Main Site, native pifon-juniper woodland covers the drainage and surrounding
lana,
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Fig. 5.10.2-1. PRS 33-017, vehicle maintenance area at Main Site.
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510.3 Previous Investigation

As part of the 1993 sampling campaign, 56 grid samples were taken from a wide area around
Main Site (LANL 1992, 0784). Twenty additional samples were collected from the maln
drainage. Six samples were takon from the vehicle maintenance area ¢ast of shop TA-33-39.
All 82 ware assigned to PRS 33-017. Tan addltional samples ware collectad frdm two
ovarlapping PRSs, 33-004(i) and 33-012(a), ombaedded In the vehicle malntenance area. All
PRS 33-017 samples were analyzed for inorganic ¢chemicals; 80 samplas ware analyzed for
radlonuclides by gamma spectrescopy and for SVOCs; 75 sampleas, for plutonium; 74 samples,
for uranium and tritlum; 14 samples, for herbicidos; 9 samples, for pesticides; and 4 samples,
for PCBs.

Elovated lovels of lead and SVOCs were found in samples from the vehicle maintenance area,
A risk assessment for lead In this area was addressed in Soction 4.4.4 of RFl Report
LA-UR-95.882. Results indicate that altheugh lead contamination Is widespread in the area
cast of TA-33-39, it would not pose a risk to the most sensitive population, which Is ¢hildren
undersevenyears of age (Environmental Restoration Project 1995, 1212). No lead concentration
oxceoded the EPA Region 9 Industrial PRG of 1000 mg/kg, which has beon adopted by LANL,

The same exposure unit used for tho lead risk assassment, approximately 0.15 acros located
east of TA-33-39, was used for a preliminary risk assessment of the PAHs, Results Indicated
that the estimated carcinogenic risk 10 construction workers Is low at both the mean and the
85% UCL concentrations: 2,.7E-07 and 5.6E-07, respectively, Estimated rasidential risk based
on the mean PAH conceniration was 3,1E-06, and when based on all seven 95% UCLs,
estimated risk risos to 2.1E-05. These calculations are included in Attachment 9 of this repott.

Te further address PAH contamination, a Phase Il sampling plan was implamented. Bacause
low lovels of PCBs waro dotected at the site, PCBs waro Included In the plan,

Soction 4,8 of the Septembor 1995 RFI Report for TA-33, which discusses the Phase |
investigation of PRS 33-017, Is provided as Attachment 9 of this report.

5.10.4 Field Investigation

Sampling at PRS 33-017 conformed to the current use (Industrial) ar construction scenario of
tho concoptual model described In the RFI Work Plan for Operable Unit 1122, Section 3.1.2
(LANL 1992, 0784). With surtace disposal as the primary sourea, exposure routes {or human
recoptors arg ingestion and dormal contact, Because the PRS is paved, graveled, or haavily
vogetated, Inhalation of contaminated seil is not considered a likely exposure route. Because
contaminants were doposited by spilis or runolf, only surtace sampling was performad.
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In the 1996 sampling campaign, a total of 25 soll samples were collected at PRS 33-017. Of
these, 18 were analyzed for SVOCs and 7 were analyzed for PCBs. In the January 1995 RF|
Reoport tor TA-33, SVOCs in the 1993 samples for PRS 33-012(a) were assigned to
PRS 33-017, and are included in this raport, At that time, the SAL for PCBs was 10 mg/kg. Since
that time, PCB cleanup levels have been reduced 10 1 mg/kg. Therotore, low lavels of PCBs
found in PRS 33-012(a) are alse discussed In this report (Table 5.10.4-1).

The sampling and analysis pian specified that one subsurfaca sample was {o be taken ata poimt
of visible staining. Because no staining was found, the subsurface sample 0333-96-0144 was

collectod atthe soll/tutt interfaco adjacent to TA-33-39 inan area suspectod 10 be contaminated
with PAHSs,

5.10.5 Evaluation of Inorganic Chemicals

No samples wore analyzed for inorganic chomlcals,

5.10.6 Evoluation of Radionuclides

No samples were analyzed for radionuclides.

5.10.7 Evaluation of Organic Chemicals

Low lovels of PAHS wore deotected in 16 of the 18 samples collectod from tha unimproved road
and from the brush.covared slope cast of TA-33-39, Twelve of these samples contalnad
carcinogenic PAHs above thoir SALs (Table 5.10.7-1).
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TABLE 5,10,4-1

SUMMARY OF SAMPLES TAKEN FOR PRS 33-017

SAMPLE 1D SITE 1D MATRIX | DEPTH (1) | SvoCs PCBs
AAA2031 23.1086 Soil” 0.51 14587 NA®
AAA2032° 33.1087 Sell” 1 14587 14582
AAA2033 ° 33.1088 Soll 0-0.5 14587 14592
AAA2034 “ 33.1089 Soll 0-0.5 14587 14592
0333-96-0130 33.1585 Soll 0-0.5 2339 NA
0333.96.0131 33.1586 Soll 0=0.5 2339 NA
0333.96-0132 33.1587 Soil 0~0.5 2339 NA
0333.06-0133 33.1588 Soll 0-0.5 2339 NA
0333.96-0134 33.1589 Soll 0-0.5 2339 NA
0333.96-0135 33.1590 Soll 0=0.5 2339 NA
0333.96-0136 33-1501 Soll 0-0.5 2339 NA
0333.96-0137 33.1592 Sell 0~0.5 2339 NA
0333.96-0138 33-15903 Soll 0-0.5 2339 NA
0333.96-0139 33.1534 Soil 0-0.5 2339 NA
0333.96-0140 33.1595 Soil 0-0.5 2339 NA
0333960141 33.1596 Soll 0-0.5 2339 NA
0333.96-0142 33.1597 Soll 0-0.5 2339 NA
0333.96-0143 33.1598 Soil 0-0.5 2339 NA
0333-96-0144 33.1601 Soll 11,5 2339 NA
0333.96-0145 33-1600 Soll 0-0.5 2339 NA
0333.06-0146 33.1601 Soll 0-0.5 2339 NA
0333.06.0147 33.1602 Soli 0-0.5 2339 NA
0333.96-0149 33.1605 Soll 0-0.5 NA 2364
0333.96-0151 33.1607 Soil 0-0.5 NA 2364
0333960152 33.1608 Soil 0-0.5 NA 2364
0333.96-0157 33.1613 Soil 0-0.5 NA 2364
0383.06-0159 33.1614 Soil 0-0.5 NA 2367
0333-96-0160 33.1615 Soll 0-C.5 NA 2367
0333.96-0161 33.1616 Soll 0-0.5 NA 2367

o, 1993 sample for overtapping PRS 33-012(a)
b, Samplo ¢olloctod undor asphalt

¢, ER analytical requost numbaer

d. NA = Not Analyzed
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TABLE 5.10.7-1
DETECTED ORGANIC CHEMICALS FOR PRS 33-017
SAMPLE 1D |DEPTH (fF) ANALYTE RESULT SAL EQL
(mgika) | (ma/kg) (mal/kg)

AAA2031 0,51 Bis(2-cthylhoxyl)phthalate 1.1 a2 - 0,33
AAA2032 1 Benzo[alanthracane 0.51 0.61 0,33
Benzo(blfiuoranthene 0.43 0.61 0.33

Banzolk)flucranthaeno 0,52 6.1 0.33

Bis(2-athylhexyl)phthalate 1.3 32 Q.33

Chrysene 0.54 24 0.33

Fiugrantheno 0.68 2600 0.33

Phananthrone 0.96 NS 0.33

Pyrene 2.1 1900 0.33

0333.96-0130 0-0.5 |Aconaphthono 0.14 (" 2200 0.38
Anthracone 0,34 18 000 0.33

Bonzolnjanthracona 0.84 0.61 0.33

Bonzo[alpyrene 0.78 0.061 0.33

Benzolb}fluoranthone 0.99 0.61 0,33

Benzola.h.ilperylane 0.11 (J) NS 0.33

Bonzofk)luoranthene 0.25 (J) 6.1 0.33

Chrysono 0.8 24 Q.33

Fluoranthene 1.8 2600 0.33

Fluorane 0.88 (J) 2 300 Q.33

Indene{1,2,3-cd|pyrono 0.28 (O 0.61 0,33

Mothylnapthalene {2-) 0.049 (J) NS 0.33

Naphthaleno 0.062 {(J) 1000 0,33

Phenanthreno 1.6 NS 0,33

Pyrone 1.2 1 900 0.33

0333-96-0131 0=0.5 |Bonzolalanthracone 0.54 0.61 0.34
Benzelo)pyrene 0.25(J) 0.081 0.34

Banzo[b)tluoranthene 0.43 0.61 0.34

Benzo[g,h.iperylene 0.72 NS 0.34

Chrysene 0.48 24 0.34

Flueranthene 0.59 2 6800 0.34

Indeno[1,2.3-¢d]pyrene 0.1 (J) 0.61 0.34

Phananthrone 0.46 NS 0.34

Pyrone 0.72 1900 0.32

0333.96-0132 0-0.5 [Benzo[alanthracone 0.41 0.61 0.35
Chrysone 0.29 (J) 24 0.35

Flugranthene 0.051 {J) 2600 0.35

Pyrena 0.48 1900 0.35
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TABLE 5,10.7-1 (continued)
DETECTED ORGANIC CHEMICALS FOR PRS 33-017
SAMPLE 1D |DEPTH (f) ANALYTE RESULT SAL EQL
(mg/ka) | (mg/kq) (ma/kg)

0333-96-0133 0=0.5 |Aconaphtheno 0.61 (V) 2200 0.34
Anthracene 1 (UJ) 18 000 0.34

Bonzole Acld 0.22 ()) 100 000 0.34

Bonzo[alanthracene 1.4 0.61 0.34

Bonzolnlpyrena 1.7(0J) 0.081 0.34

Benzo[b)ftuoranthene 2.2(L)) Q.61 0.34

Bonzolg.h,))poryiene 0.57 NS 0.34

Benzo[k}lluoranthene 0.94 (UJ) 6.1 0.34

Bla(2:0thylhexyl)phihalate 0.4 (B) 32 0.34

Chrysone 1.4 24 0.34

Di-n-butyiphthalato 0.085 (UJ) 6500 0.34

Dibanzoturan 0.14 (J) 250 0.34

Fluoranthene 3.5 2 600 0.34

Fluorone 0.43 (J) 2300 0.34

Indono[1,2,3-¢d]pyrene 0.71 0.61 0.34

Naphthaleno 0.22 (J) 1000 0.34

Mathylnaphthlaleno [2¢] 0.11 (0J) NS 0.34

Phonanthrone <N4 NS 0.34

Pyrone 3.3 1900 0.34

0333-96-0134 0=0.5 |Bonzolc Acid 0.2 100 000 0.37
Bonzolalonthracene 0.63 0.61 0.37

Benzololpyrene 0.38 0.061 0.37

Benzo(b)luoranthene 0.7 0.61 0.37

Big(2-ethylhoxyliphthalate 0.51(B) 32 0.34

Chrysene 0.56 24 0.37

Di-n-butylphthalate 0.26 (J) 6 500 0.37

Fiugrantheno 0.68 2600 0.37

Phenanthrone 0.52 NS 0.37

Pyrone 0.94 1900 0.37

0333-96-0135 0=-0.5 [Bonzolalanthracono 0.41 0.61 0.34
Chrysone 0.3 () 24 0.34

Fluoranthone 0.072 ()) 2600 0.34

Pyrone 0.48 1600 0.34

0333-96-0136 0-0.5 [Benzola)anthracone 0.5 0.61 0.34
Bis(2-0thylhexylphthalate 0.44 (B) 32 0.34

Chryseno 0.41 24 0.34

Fluorantheno 0.34 2600 0.34

Phonanthrene 0.2 (J) NS 0.34

Pyrene 0.75 1600 0.34

TA-33 RFI Report

117

September 26, 1997







RFI Report
TABLE 5,10.7-1 (continued)
DETECTED ORGANIC CHEMICALS FOR PRS 33-017
SAMPLE ID {DEPTH () ANALYTE RESULT SAL EQL
(ma/kg) | (ma/kg) (ma/kg)

0333.96-0138 0~0.5 |Acenaphthene 0,26 (V) 2000 0.34
Anthracena 0.42 18 000 0.34

Bonzo[a)anthracone 1.2 0.61 0.34

Benzolalpyrene 1.1 0.081 0.34

Benzo([bllugranthone 1.4 0.61 0.34

Benzolg.h,ijpotyleno 0.4 NS 0,34

Chrysone 1.2 24 0.34

Dibonzoluran 0.046 (J) 250 0.34

Dibonzola,hlanthracone 0.18 (J) 0.061 0.34

Fluoranthone 2.6 2600 0,34

Fluorena 0.24 (J) 2300 0.34

indono(1,2,3-cd]pyrenc 0.6 0.61 0.34

Naphthalene 0.33 (J) 1000 0.34

Phenanthreno 2.1 NS 0.34

Pyreno 2.1 1900 0,34

0333.96-0139 0-0.5 {Benzofajanthracone 0.084 (J) 0.61 0.35
Bonzo{alpyrone 0.074 (J)} 0.081 0.35

Benzaolblluoranthone 0.17 (J) 0.61 Q.35

Benzola.h,llperylone 0.096 (J) NS 0.35

Chrysene 0.094 (J) 24 0.35

Fluoranthene 0.042 (J) 2600 0.35

Indanol1,2,3-cdlpyrenc 0.21 (J) 0.61 0.35

Pyrane 0.15 (J) 1500 0.35

0333.96.0140 0=0.5 |Acenaphthene 1.3 2200 0.36
Anthracena 2 18 000 0.36

Benzolalanthracono 3.5 0.81 0.36

Bonzolalpyrone 2.4 0.081 0.36

Bonzo[b)luoranthono 2.7 0.61 0.36

Bonzo[a.h.l)perylone Q.75 NS 0.36

Benzolk)flucranthone 0.97 6.1 0.36

Chrysone 2.5 24 0.36

Pibenzofuran 0.43 250 0.36

Dibenzo[a.hlanthracona 0,33 (J) 0.061 0.36

Fluoranthone 6.4 2 600 0,36

Fluoreno 0.94 2 300 Q.36

Indanoal1,2,3-cdlpyrena 1 Q.61 0.36

Methylnaphthalene (2-] 0.15 (J) NS 0.36

Naphthalene 0.51 1000 0.36

Pheonanthreno 7. NS 0.36

Pyrone 5.1 1900 0.36
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TABLE 5,10.7-1 (continued)

DETECTED ORGANIC CHEMICALS FOR PRS 33-017

SAMPLE D |DEPTH () ANALYTE RESULT SAL EQL
(mg/kg) | (mglkg) (malkg)

0333-96-0141 0=0.5 [Aconaphtheno 0,058 (J) 2200 0.33
Anthraceno 0.18 {J) 18 000 0.33

Bonzo[a]anthracone 0.6 0.61 0.33

Bonzo[alpyrone 0.55 0.061 0.33

Benzo{b)lluoranthena 0.66 0.61 0.33

Benzo[g,h.llperylone 0.23 (J) NS 0.33

Benzo[k]flucranthone 0.084 (J) 6.1 Q.33

Chryseno 0.61 61 0.33

Fluerantheno 1.4 2600 0.33

Indono(1,2,3-cd)pyrene 0.37 0.61 0.33

Phananthrene 1 NS 0.33

Pyrene 1.1 1900 0.33

0333-96-0142 0=0.5 |Benzo[g.h,ijperylene 0.76 (J) NS 0.71
0333-96-0143 0-0.5 [Aconaphtheono 0.045 (J) 2200 0.34
Anthraceno 0.18 (J) 18000 0.34

Benzolalanthraceno 0.44 0.61 0,34

Benzolalpyreno 0.41 0.061 0.34

Benzo[b]tlusranthane 0.49 0.61 0.34

Benzo[g.h.i]porylene 0.21 (N NS 0.34

Chrysene 0.44 61 0.34

Fluoranthono 0.96 2 600 0.34

Indono(1,2,3-cd)pyrone 0.34 0.61 0.34

Phonanthrone 0.79 NS 0.34

Pyrona 0.81 1900 0.34

0333.96-0145 0-0.5 [Benzofalpyrone 0.12 (J) 0.061 0.34
Benzo{b)!luoranthone 0.22 (J) 0.61 0.34

Benzo(q,h.l)perylone 0,11 (J) NS 0.34

Cheysono 0.14 (N 61 0.34

Di-n-butyiphthalate 0.079 (J) G 500 0.34

Fluoranthene 017 {J) 2 600 0.34

Indeno(1,2,3-cdlpyrone 0.22 (J) Q.61 0.34

Phenanthrona 0.13 (J) NS 0.34

Pyrene 0.24 (J) 1 900 0.34

0333-96-0146 0=0.5 |Bonzolalanthracono 0.12 (§) 0.61 0.34
Bonzolalpyrene 0.1 () 0.061 0.34

Chrysane 0.13 (J) 61 0.34

Fluerantheno 0.13 (J) 2600 0.34

Indano|1.2,3-cd]pyrone 0.21 (J) 0.61 0.34

Pyreno 021 1 900 0.34
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TABLE 5.10.7-1 (continued)

DETECTED ORGANIC CHEMICALS FOR PRS 33-017

SAMPLE D |BEPTH (fk) ANALYTE RESULT SAL EQL
(ma/kg) | (ma/kg) (ma/kg)

0333.96-0147 0-0.5 |Bonzolalanthracone 0.2 (J) 0.61 0.33
Bonzolajpyrane 0.2 (J) 0.061 0.33

Baonzola.h.ilperylene 0.11 (J) NS 0.33

Chrysono 0.23 (J) 61 0.33

Di-n-butylphthalate 0.034 {J) 6 500 0.33

Fluoranthene 0.4 2 600 0,33

Indenoi1,2,3.cdipyrene 0.23 (J) 0.61 0.33

Phananthrone 0.14 (J) NS 0.33

Pyrone 0.38 1800 0.33

. J = Cstimatad value, The analyte wns detocted nbove the detoction limit but bolgw the estimated quantiintion limit,

PCBs wore detected in seven samplos located east of shop TA-33-39. However, the two
drainage samples, 0333-96-0157 and 0333-96-0161, contained only Arocior-1260™, This
contamination is attributed 1o PRS C-33-001, a power transformer location near laboratory
TA-33-114, from which runoff enters the PRS 33.017 drainage channel, In addition, low levels
of Aroclor 1254™ wora found in two of three samples during the 1993 sampling campaign in
overlapping PRS 33-012(a). All PCBs found in this area aro listed in Table 5.10.7-2. The PCB
analytical sulte contains sevan Aroclors; only 1254 and 1260 ware dotectad In any sampling
campaign,

During the 1996 sampling campalgn, PCB contamination was dlscoverad in PRS £-33-001, a
transiormor sito near TA-33-114, The samo PCB, Aroclor 1260™, was found in the drainage
from the transformaer that overlaps PRS 33-017. To assure ¢onsistency and officiancy In the
investigation and cleanup of PCBs in this area, LANL proposes to address all PCBs In the
cleanup of PRS C-33-001.

5,108 Risk-Based Screening Assessment

An MCE parformed for noncarcinogenic contaminants, with a result of 0.1, indicatas that theso
are not present at levels of ¢oncern and need not be carried forward in the screening process
(Table 5.10.8-1). Benzo[g.h,i}perylene, 2-methylnapthalene, and phaenanthrgne ware not
included in the calculation because they havo no SAL. (Soo discussion in Section 5.0 of this
raport.) .
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TABLE 5.10.7-2 -
PCBs FOUND ABOVE REPORTING LIMITS AT PRS 33-017 &
SAMPLE ID DEPTH (1) PCB RESULT (mg/kg) | SAL” (markg) EQL (mgrkq) "7
AAA2032 0-0.5 Aroclor-1254 2.3 1 0,036 el
AAA2033 0-0.5 Aroclor-1254 0,034 (U) 0 1 0.036 -
AAA2034 0=0.5 Aroclor-1254 0.25 1 0.038 L
0333-96-0149 0=0.5 Arocior-1254 0.12 1 0.035 !:
Aroclor-1260 0.13 1 0.035 he
0333-96.0151 0=0.5 Aroclor-1254 0.083 1 0.034
Aroclor1260 0.099 1 0.034
0333-86-0152 0-0.5 Aroclor1254 0.18 1 0.038
Aroclors1260 0.29 1 0.038
0333-86:0157¢ 0=0.5 Aroclor-1260 5.5 1 0.038
0333-96-0159 0-0.5 Aroclor-1254 1.4 1 c.21
Aroclor-1260 0.87 1 0.21
0333-96-0160 0=0.5 Aroclor-1254 0.85 1 0.035
Aroclor-1260 0.92 1 0.035
0333.96-0161 0=0.5 Aroclor1260 3.7 1 0.038
a, PCO cleanup level
b. U = Undotectod—value givan la the dotection limit
¢. Dralnage somple with PCBs from evertapping PRS €.33-001
TABLE 5,10.8-1
MCE FOR NONCARCINQGENIC EFFECTS AT PRS 33-017
CHEMICAL LOCATION SAMPLE MAXIMUM SOIL SAL NORMALIZED
] 1D SAMPLE VALUE {mg/kg) VALUE
(ma/kg)
IAconaphtheno 33-1595 0333.96-0140 1.3 2200 0.004
Anthracone 33-1535 0333-96-0140 2 18 000 0.0001
Benzoic Acid 33-1588 0333.96-0133 0.22 (J) 100 000 0.000002
Bis(2.athylhexyliphthalate | 33-1087 AAA2032 1.3 a2 0.04
IChrysone 331595 0333.96-0140 2.5 61 0.04
Dibenzoturan 33-1595 0333-96-0140 0.43 250 0.002
Disn-butylphthalate 33-1588 0333-96-0134 0.26 6 500 0,00005
Fluorantheno 33-1505 0333.96-0140 5.8 2600 0.002
Fluorene 33-1595 0333.96.0140 0.94 2300 0.0004
Noaphthaleno 33-1595 0333-06-0140 0.51 1000 0.0605
Totnal 0.1
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Carcinogenic PAHs were detected above SALsin 12 of 18 samples and will be carried forward
in the screening process (Table 5.10.8-2).

TABLE 5,10.8-2

PRS 33-017 CARCINOGENS WITH CONCENTRATIONS IN SQIL THAT EXCEED SALs

SAMPLE ID LOCATIONID | DEPTH | BENZO[n) | BEN2O[a] | BENZO[p) |DIBENZO[ah)ANTH  IDENO
() PYRENE | ANTHRA- | FLUOR. RACENE [1,234)
(mgkg) CENE ANTHENE (mg/kg) PYRENE
(mg/kg) {mg/kp} {mg/kg)
SAL N/AD N/A 0.061 0.61 0.61 0.081 0.61
PRGP N/A N/A 0.26 2.6 2.6 0.26 2.6
0333-96-0130 33-1585 | 0-0.5 0.78 0.84 0.99 0.33(U)¢ 0.28(J)0
0333-96-0131 33.1586 | 0-0.5 | 0.25 (J) 0.54 0.43 0.34(U) 0.1(J)
0333:96-0133 33-1588 | 0-0.5 | 1.7 (UJ) 1.4 2.2 (UJ) 0.34(U) 0.71
0333-96-0134 33-1583 | 0-0.5 0.38 0.63 0.7 0.37(1) 0.33(U)
0333-96-0138 33-1593 | 005 1.1 1.2 1.4 0.18 () 0.6
0333-96-0139 83-1594 | 0-0.5 | 0,074 (J) | 0.84() 0.17(J) 0.214) 0.35(U)
0333-96-0140 33-1595 | 0-0.5 2,4 3.5 2.7 0.36() 1
0333-96-0141 33-1596 | 0-0.5 0.55 0.6 0.66 0.33(U) 0.37
0333-96-0143 33-1598 | 0-0.5 0.41 0.44 0.49 0.34(V) 0.34
0333.96-0145 33-1600 | 0-0.5 | 012(J)) | 0.33(V) 0.22() 0.34(U) 0.22(J)
0333-96-0146 331601 | 005 | 04 () 0.12(J) 0.33(U) 0.34(U) 0.21(J)
0333-96-0147 33.1602 | 0-0.5 | 0.2(J) 0.2)) 0.33(U) 0.33(U) 0.23(J)

a, N/A = Not Applicable

b, PRG = Preliminary Remediation Goat for industrial sltes (EPA 1996, 1307)

¢. U = Undetectod==value listed Is the dotoction limit ¢f the analytical Instrymaent

d. J = Estimated value—the analyto was doloctod above the detection limit but below the astimatod quantitation limit

Low lavels of the PCBs Aroclor-1254™ and Aroclor-1260™ waore detocted in the five
non-drainage samples. LANL proposes that a PCB ¢leanup be performed In this area as part
of a different PRS. (See Section 5.10,11 of this report.)

5,109 Human-Health Risk Assessment

PAHs idontifiod in the scroening assessment included banzo(a)anthracene, benzo(a)pyrene,
benzo(bfluoranthene, indena(1,2,3-¢cd)pyrone, and dibenzo(a,h)anthracene, Due to the low
concentrations of these compounds, a quantitativea human-health risk assgssment was not
parformed for samples collected In 1996 at PRS 33-017. Howavar, quantitative human-heaalth
risk assessmaent was performed for samples collected in 1993 (Environmantal Rasteration
Frojoct 1995, 1265). The maximum concentration of PAHs dotacted above SALs Inthe 1993
samples are: benzelalpyrene, 7.5 mg/kg: benzo(bltluoranthene, 9.8; benzalkltlugranthane,
T.1: and ideno[1,2,3-cd]pyrene, 4.2, Results of the risk assessmant show that the ostimated
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tisk 1o construction workors is 2.7 E+07 for the moean and 5.6 E-07 at the 95% UCL, Residantial

risk Is 3.1 E-06 forthe mean and 2,1 E-05 at the 95% UCL. Thase calculations are Inciuded in
Attachmoent 9 of this roport.

The maximum PAH concentration in the 1996 sampling campaign at this PRS was 3 mg/kg of
benzo(a)anthracene. Benzo(a)pyrene was dotected at a maximum concontration of 2.4 mg/kg.
Most PAH concentrations were less than 1 mg/kg. The prasence of thase PAMHs was expected
because they are found In asphalt and are also products of incomplete combustion from metor
vehicles. This PRS recelves runoft from paving and drains from the asphalt roof of TA-33-39,
Basod on the risk calculations performed for 1993 data, in which PAH concantrations ware
higher, the presence of PAMsS at these levels in surface soils does not Indicate a signiticant
contaminant release scenario or potential human health concern, Atan industrial facllity, using
industrial cleanup levels rather than residential SAL comparisons, the shorter oxposure
duration and smaller exposure frequency associated with industrial land use would reduce the
pessibility of adverse health Impacts from soll exposura. in addition, children and infants are
excluded from the exposure scenario. In light of the Industrial scanario, additiona! evaluation
ot PAHs tor human-health risk will not be pursued at this PRS, and PAMs are eliminated as
COPCs.

PCBs were found above the cleanup level of 1 mg/kg at two locations outside of the dralnage
recelving runeff from PRS C-33-001. LANL proposes that PCBs be addressed in conjunctien
with an expected cleanup of PRS 33-012(a), (See Section 5.10.11 of this report.)

510,10 Preliminary Ecological Assessment

Incooparation with the New Mexico Environment Depariment and EPA Region 6, the Laboratory
ER Projoct is daveloping an approach for ecolegical rlslf assessmant. Further ocological risk
assessmant atl thase sites wlll be deferred untll the sites can be assessed as' part of the
ecological exposure unit methodelogy currently being devaloped.

5.10.11 Conclusion and Recommencdation

Sampling was performed at locations knawn or suspected of heavy vehicle use or actual
vehicle maintenance, As expected, PAMs wera detected in this area, Howaever, lavels ware not
clevaled boyond those found at many areas at LANL where exposuro to asphalt has released
low lavals of PAMS to nearby solls, Because PAM concontrations are low and tound In areas
such as heavily-vegetated bank slopos and on gravel roadways, and because the site will
remain an industrial area, risk levels at PRS 33-017 are considerod low,
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Two samplos contained Aroglor-1254™ above the industrial cloanup level of 1 mg/kg. Distribution
of those Aroclors Indicated that the probable source of contamination Is a storage area
adjacent to shop TA-33-39. The area is designated PRS 33-012(a), which was proposad for
NFA in tha January 1995 RF! Report tor TA-33 (LANL 1895, 1212), At that timae, tho cloanup
level for PCBs was 10 mg/kg, Because the cleanup level is now 1 mg/kg, and low levals of
Aroclor 1254™ ware found on the slope below the shop, LANL proposod to withdraw the NFA
proposal, Further Invastigation of PCBs In the area will bo conductod as an assossmoant ¢f
PRS 33-012(a).

The sourco of Aroclor-1260™ found in the drainage at the north end of PRS 33-017 is Area of
Concern C-33-001, which is a transformer located upslope from the 33-017 area. A pravious
transformer is known 1o have contained high concentrations of PCB. PCB contamination will
be further investigated as part of tho assessment of that PRS, Straw bales have been putinthe

main drainage below Main Site to prevent contaminant runoff, A voluntary corrective action Is
scheduled for FY 1999,

PRS 33-017 Is proposed for NFA for human health based on Criterion 5 bacause It has been
investigated, ovaluated, and shown to prevent a minimum risk to human health, LANL proposes
that PCE contamination be addrossed in one campalgn at these overlapping PRSs undor the
auspices of PRSs 33-012(a) and C-33-001.
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APPENDIX A ANALYTICAL SUITES

Rasults of analysas can be found in the Facility for Information Management and Display
(FIMAD), Hard coples of supporting information will be provided upon request.

Chemicals that are reported by analytical laboratories as not dotected have not been included
inthe tables of this RFI report. Nonetheless, undatected analytes are often part of the decision-
making process and It is important to note that these chemicals were analyzed for., This
appendix lists the target analytes in each analytical suite included in the tables of Section 5,

inorganic Suite

Bromomethane
2-Butanone
n-Butylbenzene
soc-Butylbenzone
tort-Butylbonzane
Carbon disulfide
Carbon totrachloride
Chiorobenzeno
Chigrosthone
Chlorolorm
Chloromethane
2-Chlorotoluone
4.Chloretolueno
1,2-Dibromo-3-chloropropane
1,2:Dibramocthane
Dibromomethane

TA-33 RF! Report

1.2-Dighloroothane
1,1-Dichlotoethene
cis+1,2-Dichlaroethone
trang-1,2-Dichlorocthene
1,2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane
1,1-Dichloropropena
¢is=1,3-Dichioropropenc
transe1,3-Dichloropropone
Ethylbenzone
Heoxachlorobutadiene
2-Hoxanone
lodemethane
isopropylbenzene
pelsopropylioluene

Aluminum Boryltium Cabalt Magnesium Potassium Thallum
Antimony Cadmium Copper Manganose Selenium Vanadium
Arsonie Calciumn lron Morcury Silvor Zine
Barium Chromium Lead Nickel Sodlum
Volatile Organic Compound (VOC) Suite

Acetono Dibromochloromethane Mothyl iodide

Benzene 1,2-Dichlorobonzene 4-Mgthyl2-pantanone

Bromobenzone 1,3-Dichlerabenzone Methylene chloride

Bromechlioromethane 1,4-Dighicrobenzene Naphthalone

Bromodichloromethane Dichlorodifluoromethane n-Propylbenzone

Bramotarm 1,1-Dichloroathane Styrone

1,1,1,2-Totrachloroathane
1,1,2,2,.Tetrachloroathone
Telrachloroothene
Teoluene
Trichlorotriflucroethano
1,2,4-Trichlorobanzone
1.1,1-Trichloroothane
1,1,2-Trichloroethana
Trichioroothane
Trichlorofluaromethane
1,2,3:Trichioropropane
1,2,4-Trimothylbenzeno
1,3,5-Trimothyibanzone
Vinyl chloride

om-Xylene

psXylone
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Semivolatile Organic Compound (SVOC) Suite -:,
¥
Aconaphthene Chrysene Isophorene )
Aconaphthylene Dibenzo(a,h)anthracene 2-Mathylnaphthalene .?
Aniline Dibenzofuran 2-Mathylphenol .
Anthracene ' 1,2-Dichiorobenzane 4-Maothylphonol 8
Azobonzone 1,3-Dichlorobonzene Naphthalene *
Benzo(a)anthracono 1,4-Dichiorobenzenc 2+Nitroaniline 1
Benzo(bifiueranthane 3,3"Dichlorchonzidineg 3-Niroanitine %’
Bonzo(kfluoranthene 2,4-Dichlorophenot 4-Nitroaniline =
Boenzo(g.h,l)peryione Diethylphthalate Nitrobenzone
Bonzo(a)pyrone Qimethyiphthalate 2-Nitrophono!
Benzolc acld Dl-n-putylphthalate 4-Nitrophenol
Bonzyl alcohot Dl-n-octylphthalate N«Nitrosedimethylamine
Bis(2-chloroethoxy)methano 2,4-Dimethylphenol N-Nitrosodiphenylamine
Bis(2-chloroothyljether 2,4-Dinltrophono! N-Niroso-disn-propylamine
Bis(2-chlorolsopropyl)ether 4,6-Dinitro-2-mothylphonel Pontachiorophenol
Bis(2-0thylhaxyl)phthalate 2,4-Dinitrotoluene Phenanthrone
4-Bromophenylphenyl other 2,6-Dinitrotoluene Phanol
Butylbonzylphthalate Fluoranthene Pyrone
Carbazole Fluorens Pyridine
4.Chioroaniline Hexachlgrobenzene 1.24-Trichlorobanzone
4-Chlore-3-methylphenol Hexachlorobutadiene 2,4,5-Trichloropheonol
2-Chioronaphthalone Hexachlorocyclopontadione 2,4,6-Trichlorophonol
2-Chlorophenel Hexachloroethane
4-Chiorophanylpheny! other Indono(1,2,3-cd)pyreno
Pesticide and Polychlorinated Biphenyl Suites
Aroclor-1016 Aroclor1232 Arocler-1248 Aroclor-1260
Aroclor-1221 Aroclor-1242 Aroclor-1254
Radiclogical Suite
Plutonium-238 Uranium.234 Tritium
Plutonlum-236/240 Uranium«235
Uranium-238
High Explosives Suite
2:Amino-4,6-ONT HMX RDX
4-Amino-2,6-DNT Nitreberzeno (NB) Tolryl
1,3-Dinitrobenzene (1,3-DNB) o-Nitrotoluene (2:NT) 1,3,5-Trinltrobenzone (1,3,5-TNB)
2,4-Dinitrototuene (2,4:-DNT) m-Nitrotoluene (3-NT) 2,4,6-Trinitrotoluane (2,4,6-TNT)
2,6-Dinitroteluene (2,6-DNT) peNitrotoluone (4-NT)
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APPENDIX B DATA QUALITY EVALUATION TABLES

The following tables summariza the rasults of quality assurance/quality control (QA/QC) data
valldation for all analytical results used to support racommendations in this report, The tablos
list the roquest number associated with each sample delivery group submitted for analyses,
The request numbars are referanced in Section 5 of this report in the table entitled Summary

of Samples Taken provided with the description of the field investigation for cach RS,

Summaries are included forinorganic analyses (Table B-1), radiological analyses (Table B-2),
volatile organic analyses (Table B-3), samivelatile organic analysaes (Table B-4); PCtianalyses
(Table B-5), and high explosivaes analyses (Table B-6).

TABLE B-1
DATA QUALITY EVALUATION FOR INORGANIC ANALYSES AT TA-33

SUITE REQUEST | COMMENTS
NUMBER

Inorganics 21 Bocauso antimony recovory from the spiked samplo was 70.5%, all resulls wore
gualifiod as estimated undetected, Many olomonis wore found in the blank, All
results loss than 5 times the blank wore qualilied as undeotected, Intertoronce
cheek samples and duplicates weore in control, Antimony is not Idontitled as a
potential contaminant at PRS 33-008(a), The romaining alemonts In this data
poackapo are acceptod as rolavant for the purpeses of this RF,

Inorganics 2117 Roceovorios of 10 elements from the spiked sample were helow 75%, all rosuits
wore qualifiod as estimated with a low bias, Because no antimeny was recoverod
from tho spiked sample, all rosulls waro rejocted. Many elaments ware found in
the blank. All results less than 5 times tho blank and ware qualified as
undotected. Ning duplicale rosults wero boyond relative porcent deviations,
goneralty attributed te the inhomogoneous nature of the samplos. Interferance
chock samples were In control, Antimony is not Identified as a potential
contaminant at PRS 33.008(b). The romaining clements in this dota package aro
accopted as rolovant {or the purposes of this RFI,

Inorganics 2135 Bocause antimony recovery from tho spiked sample was 70.7%, all rosults were
qualified as ostimated undetoctod or ostimated with a low blas, Many.elemaonts
woro tound In the blank, All results less than 5 timos the blank wore qualitied as
undotected. intorferance chack samples wero In control oxcapt for nickol, which
did not agreo within 10% of the undilutod sample. This anomaly was ascribod 10
the low concontration (noar dotection timit) of nickal in the original sample.
Duplicate analyses ware in control axcept tor load, which dillered by 21%. This
anomaly I ascribed to sample inhomogenoity, Becausa antimeny is not identifled
os a potential centaminant at PRS 33-008(a), and the other anomalios aro not
sovaero, this dnta packane Is accaptod as relevant tor the purposes of this RFI.

Inorganics 2144 All mathoed blanks, intorierence chock samplos, and spike racoverios were in
control with the exception of manganese, for which spike recovery was high, All
manganese resulls were qualiliod aa ostimated high, No othor rasults were
qualified, This data package is acceplod as relevant for the pumoses of this RFI.

Inorganics 2177 Boecause antimony had no rocovery from the spikod samplo, all rosults were
rejoctod, Bianks, intortaronco chock samples and duplicatos wore In control,
Antimony is net identified as o potential contaminant at MDA-K, The remaining
clomants in this data package are accopted ag relavant for the purposes of this
RFI
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TABLE B-1{continued)

DATA QUALITY EVALUATION FOR INORGANIC ANALYSES AT TA-33

SVITE

REQUEST
NUMBER

COMMENTS

Inorganlcs

2188

Boecauso antimeny had loss than 30% recovery from the spiked samplo, all results
warg rejocted, Thalllum spike rocovery was low and rosults wore quaollfied as
ostimated undetocted, Qut-ol-gontrel aluminum duplicates are ascribed to sample
inhomogenelty . Blanks ang interferenco chock samples were in contral, Antimony
and thallium are not idontitiod as petential contaminants at MDA-K, Tho remalning
elemonts in this data packagoe are accopted as relevant for the purposes of this
RFI,

Inorganics

2365

All method blanks and inteferonco chock samples wore In control, Spike
recoverlos warg out-ofscontrol low for antimeny and selonium and sut-of-controt
high tar barlum and zinc, Bocause these analytes are not considered
contaminants of concorn at PRS 33:011(d), the results are accoptod as
roasonabie astimates, No other rasults woro qualified, This data packogo is
accopted as relovan! for the purposos of this RFI,

Inorganics

2376

Arsenic, cobalt, nickel, thaliium, and zin¢ were detectod in tho blanks, Sample
rosults less than five timas tho worst-¢ase dolection woro qualified as undetocted,
Arsenic, manganose, and solenium spikes were out of control low, Samplo rosults
wero qualifiod as ostimaled undetoctod or estimatod fow, Duplicato rasuits for
aluminum waro bayond cantrol limits, All ether nnalytical paramotors wore in
control. This data packago is accepted as relovant {or tho purposos of this RFI,

Inprganics

2423

All mathod blanks and interferonce chock samplos waero in control, Spike
rocoverios worg out-of-control low tor antimony, selenium, and zine. Duplicate
rosuits for aluminum were boyond contro! limits .Because thoso analytes are not
considorod contaminants ¢of concorn at PRS 33-013, the rosults are acceptod as
roasonable estimates. No other results wore qualified, This data packago is
accopted as relevan! for the purposes of this R,

Inorganics

2768

Meorcury was found in the blank at a concentration botwoen tho instrumont
detection limit and tho ostimated detection limit, Tho matrix spike and duplicate
QC analysic was porformod on a sample {rom a difforent raquost number, No
rasults wora qualified, This data package is acceplod as relavant lor the purposes
of this RFI.
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TABLE B-2
DATA QUALITY EVALUATION FOR RADIOCHEMISTRY ANALYSIS AT TA-33

SUITE REQUEST | COMMENTS
NUMBER
Total uranium 2112 Blank, matrix spike, and duplicate analyses were in control for

uranium, No anomalios were noled. No results wero quallfied. This
data packaqo is accepted as ralovant for the pumosas of this RFI,
Total uranium 2118 Blank, matrix spike, and duplicato analysos woro in control for

uranium, No anomalies were noted, No rosults ware qualitied, This
duta packago is acceplod as relavant for tho purpesos of this RFI,

Total uranium 2138 No anomalies were noted, No rosults wore qualified. This data
package is accepted as relovant for the purposes of this AFI,
Tritium, uranium 2178 Matrix spike and duplicate analyses wore in contro! for all analytes,

Tritium found in blanks was attributed 1o high tritium in the samplos,
No othor anomalios wore noted. No results ware qualified, This data
package Is accopted as rolevant lor the purposes of this RFI.

Uranium, 2180 Matrix spike and duplicate analyses wore In control for uranium,
plutenium Tritium duplicates diforod by 2,16%. Plutenium matrix spike wore
roported from aneothor request, Plutonium results wore roported bolow
minimum dotection limit and wore qualified as undotocted. No other
anomallos ware noted, This data packago is acceptod as rolevant for
the purposas of this RFI.

Tritium 2195 Matrix spike, blanks, and duplicate analysoes woroe in controt for alt
analytes, Estimoted quantitation limit for tritium was greator than thn
minimum dotection limit due 10 high tritlum activitios in the samples.
No other anomalies were noted. No results werg qualified, This data
packnge Is accoptod as relevant for the purpesos of this RFI.

Tritlurn 2232 Blanks, and duplicate analysos wore in control for all analytes, No
matrix spike was analyzed. No other anomallos ware noted, No results
wore quallfied. This data package Is accoptod as rolovant for the
purpeses of this RFI,

Isqtopic uranium 2366 Tha reparting limit for the throe isctopes was raised due to blank
contamination, No othor anomalies woro noted, No results were
qualified, This data packagoe is accopted as rolovant for the pumposes

of this RFL.
Total uranium 2366 No anomalios wero noted, No rosults were qualitied. This data
package Is accopled as relevant for the purposos of this RF,
Isotople uranium 2377 Theo reporing limit for the throe isclopes was ralsed due to blank

contamination. No interferenco chock sample was provided for
uranium-235 and -238, No other onomallos wera noted, No rosults
wara quallfied, This dota puckage Is accapted as rolovant for the
pumoses of this RFI,

Total uranium 2377 No anomalies were noted, No rosulls wero qualitiod. This data
packnao is accopted as relevant for the purposos of this RFL

Total uranium 2424 No anomalios wore noted, No rosults were qualitied, This data
packagqe is accepted as rolevant for tho purpesas of this RFI,

Total uranium 2759 No anomalios wore notod, No results wore qualified. This data

package is accopled as rolavant for the purposos of this RFI.
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TABLE B-3

DATA QUALITY EVALUATION FOR VOLATILE ORGANICS AT TA-33

SUITE

REQUEST | COMMENTS
NUMBER

vOCs

2176 Na anamalies ware tioted, No rosults wero quaiitied, This data
package is accopled as rolovant for the purposes of this RFI,

VOCs

2188 No anomalies wore noted, No results woro qualified, Thic data
pockage 18 aceopted as rolovant tor the purposaes of this RFI,

TABLE B-4

DATA QUALITY EVALUATION FOR SEMI-VOLATILE ORGANICS AT TA-33

SUITE

NUMBER

REQUEST | COMMENTS

SVOCs

2110

Because those samples wore judged to have poscible intererencos, they were
processed by EPA Mothod 3640 using a cleanup tochnique, Although Internal
standards wore In control, flve samplos had ne surrogates recoveries; a sixth had
low recoverios. These were regxiractod ond reanalyzed up to thrae times, The
rooxtracted samples missed holding times, All results were qualifiod as rejected or
undetactad, Data packoge trom this packnge is being ropertod with quatifiors,

SVQCs

2116

Holding timos wore mot. Surrogato recovories wore in control, Bis(2.
ethylhexyl)phthaloto and disn-butylphthalato were detecied in the blank. All rosults
woro qualified oz undetected in the samples, Tho detection limit for 4-nitroaniling
was above the conrtract required estimated quantitation limit, Noithor of those
compounds aro ¢f concern at 33-008(h), No other anomalies wore notod, No
rocults were qualifiod. This dota pockage is accepled as relavant for the purposos
of this RFI,

SVOCs

2134

Holding timos wero met, Surrogate recoverlos were In gontrol. All internal stand
recovorios woro in control, Tho samples woro extracied throo times. Rosults trom
the first two extractions wore not reported because of probloms with ¢loanup and
surrogato and spike recoveries, Rosulls from the third extractions wero roponed,
For the third nxtraction, insutficient sample remalnod 10 pardorm matrix cpike and
matrix spike duplicate analyses, 50 bianks wore splked instoad, One splko
tecovery was slightly high (110% vs, the limit of 109%). Throe samplos produced
dark colored oxtracts that disabled the nstruments. These samplas wore
feanalyzed at a 1:5 dilution, Because no results ware qualified by data validation,
this dato pockage is accoptod as relovant for tha purpeses of this-RFI.

SVOCs

2178

Bis(2-othylhexy!iphthalate was detoctod in the blank, All resuits were qualifiod as
undotectad in the samples, No other anomalios were noted. No rosulls were
quallfied. This data package Is nccopted as relovant for the purneses of this RFI,

SvOCs

2188

Bis(2-othylhoxyl)phthalnto was detacted in the blank, All results were quallfied as
undotectod in the samples, The dotection limit tor 4-nitroaniline was above the
contract required ostimated quantitatien limit, Nolther of those compounds are of
concarn at MDA-K, No other anomalies wete notod, No rosults wero quallfiod, This
data packngn s accepted as rolavant for the purposes of this RFL,

SVQCs

2339

interrial standard rocovory was low in five samplos, their reruns, duplicates, matrix
splkes, or matrix spiko duplicates, Varlous analytos wore quallfied as noted in the
tables In Section 5,6 for PRS 33-017, Surrogates recoverios were in contral axcopt
In samplo 0333-96-0142, in which the surrogates ware diluted, Bis(2-
othylhaxylphthalate was found In tho blank and was qualitiod as undotected in
rolevant samples, All other parameters wero In control. Because most SYOCs
dotected ware derivad from asphalt, these dato aro considorod accoptable for tho
purposes of this repon,
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TABLE B-5
DATA QUALITY EVALUATION FOR PCBs AT TA-23

SUITE REQUEST | COMMENTS
NUMBER
PCBs 2143 Extraction times were moet, All method blanks and surregate

rocoverios ware In control, Retention time tor all samplas wero in
control. No data were qualified, This data package is accopted as
relovant for the purposes of this RFI

PCBs 2364 Extraction timoa wora mot, All method blanks and sufrogates wore in
contrel, Retention time windows for surrogates ware not providoed by
the analytical laboratery, and a rotention fime shitt of 0.4 minute was
notod tor 2,4,5,6-10trachloresmsxylone, Although all sample results
were qualitied, results wore acceptod by the fiold unit decision team
becausoe all surrogoto recoveries wero in controt and rotention times
tor surrogate decachlorobipheny! were not compromised, This data
package Is accopted as relevant for the purposes of this RFI,

PCBs 2367 Because no retontion time window was givon for the surrogates, the
results ware qualilied with professional judgment roquirod, Matrix
spikos and matrix spike duplicates could not bo quantifiod bocause
the spiked sample had relatively high levels of Aroclor 1248 and 1260.
Bocnuso surregale recovery was in control and ranged botweoen 73%
and 107%, rosults were accopted as valid,

PCBs 2393 Extraction times were mot, All method blanks and surrogatos woro in
contrel, although surrogates In four of eight samples wora diluted,
Retentlon times for all samplos were in control. No data wero qualifiod,
This data package is accopted as relevant for tho purposes of this
RF,

e v -dER - s L
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TABLE B-6
DATA QUALITY EVALUATION FOR HIGH EXPLOSIVES AT TA-33

SUITE REQUEST | COMMENTS
NUMBER
High oxplosives 2113 Blanks, laboratory control samples, and surrogates wero in contrel,

Holding times wore met. No anomalies ware noted. No rosults woro
quaiitled. This data package is accopled as rolevont for the purposes
of this RFI,

High explosives 2401 Extraction times wore mat, All mothod blanks and surrogate
rocoveries were in control, No data wore qualifiod, This data package
is acceptod as relavant tor the purpoeses of this RFL.
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RECRAD, Varsion 5,61 2 Limit = 0.5 ysar on/18/97 0%11A Page 2
Summary 1 J)-002(b) Eump Dose Pilas J)002B,DAT

Dose Conversion Pactor (and Kelatad) Parameter Summary
Pile) DOSPAC,BIN

L J
0 Current Parapeater L}
Henu Paramatar Value Dafault Hame —’
Bel | Duso conversion factors for inhalation, mrem/pcl -
B=3i Hed 6,400E=08 | 6,4004<08 | DCP2( 1) 8
D=1 | Dose conversion tactors for ingestion, mrem/péi A
D=1 H=d G, 400808 | 6,400K=08 | DCPI( 1) l
D=3¢ { Food transfer factors: {}
De3d | Had ., DPlant/aoil concantration ratio, dimenszionless 4,RO0OR«00 | 4,0000«00 | ®TP( 1,1} .
De)4 | Hed , bent/liveatock-intake ratio, (pei/kgl/ipei/d) 1.200R=02 | 1,2008«02 | RTP( 1,2) -
Deldd | Hed , milk/llvaatock=intaka ratio, (pCLi/L)/(pCi/d) 1.,0008+02 { 1,000R=02 | RTF( 1,3) .
D=4 ploaccumulation factors, frosh water, L/kgi
D~3 H=d , fish 1.0001+00 | 1,0008+00 BIOPAC( 1,1)
D=9 He3 . Crustacea and mollusks 1,0005+00 | 1.000R«00 ZOPACE 1,3)







REERAD,

Veraion 5,61 2 Limit @ 0.% year

Cummary | J33+002(h) Sump Dose

09/18/97 09118

Page 3

Piler 1)002B,DAT
Bite«Opecific Paramster Qummary

] User ‘ Unnd Ly RESRAD Taramater
Menu Parameter Input Dafault (If different from user input) Nane
RO11 | Area of contaminated sona (m**2) 9,0008+00 | 1,0008+04 -—- ANEA
N011 | Thicknesa of contaminated xone (m) 8.000K+00 | 2,000K~00 aaw THICKD
R011 | Langth parallel to aquifer flow (m) not used 1.000E«02 ——- jPard ) Vel
R01Y | Basic rediation dose limi¢ (mrem/yr) J,000E«01 | 3,000R«0] - BROL
RO11 | Tima since placemant of material (yr) 0,0008+00 | 0,0008¢00 LD ”
RO1L | Times for calculationa (yr) 1.,000K-01 | 1,000R«00 —— L))
AD11 | Times for calculations (yr) 1,000%+Q0 | J,000E+00 CLL T )
K011 | Timas for calculations (yr) 1,0008+01 | 1,000%+0) - T( 4)
RO11 | Times for calculations (yr) 1.000E+02 | 3,000R+02 LT ™ 9)
RO11 | Timea for calculations (yr) 1.,000K«03 | 1,000K+02 =——- T 6)
RO11 | Timas for caloulationa (yr) not. used 3,000K+02 L) T
R0l | Times for calculationa (yr) not. uned 1.,000K+03 —— T m
RO11 | Times for calculationa {yr) not used 0,000K-00 ans ™ 9)
ROL1 | Timea for calculations (yr) not used 0,000K+00 o T10)
RO12 | Initisl principal radjonuclide (pCl/g)1 M=l 1,0108+05 | 0,CO0R00 sen 81( 1)
RO12 | Concantration in groundwatar {(pCi/L)1  He) not used 0.000E+00 - wi(1l)
ROLY | Cover depth {m) 0.000E+00 | 0,000E+00 COVERQ
ROL3 | Denasity of cover material {(g/ome¢*)) not used 1,500K+00 DENSCV
RO13 | Cover depth erosion rate (m/yr) not used 1,0008-03 ey
RO1Y | Density of contaminated zone (g/cmesl) 1,6008+00 | 1,%500R«00 DENSCZ
RO1) | Contaminated zone srosion rate {m/yr) 1.000E=03 | 1,000R«~03 o= ves
RO1) | Contaminated zone total porosity 4,0008+01 | 4.000K=01 ——a TPCL
RO1) | Contaminated rone effeqtive poromity 2.0008«01 | 2,000K=0L - XPCZ
RO1J | Contaminated rone hydraulic conductivity (m/yr) 4,400K+01 | 1,000R«01 = HCCZ
ROL3 | Contaminated zone D parameter 4,0%08+00 | 5,300B«D0 ——— ;e
ROL3 | Mumidity in air (g/come*d) 8,0008+00 | 8,000E«00 ven HUMID
RO1Y | Pvapotranapiration coefficiant 9,990E=01 | 5,0005=01 = LVAPTR
ROL3 | rrecipitation im/yr) 4,800K=01 | 1,0008+00 - MPEQT
®O13 | Irrigation {(m/yr) 0.000r+00 | 2,000R=01 - RI
RO13 | Irrigation mode overhaad overhasd - IDITCH
K013 | Runoff coefficient 5,3200R=01 | 2.000E~01 -ea RUNOIe
013 | watershed ares for nearby mtream or pond (m**l) not used 1,000%+06 wea WAREN
ROL) | accuracy for water/soll computations not used 1,000%-0) Zero shows Simgaon‘'s rule, erg
R014 | Density of saturated zone (g/cm**)) 1,500E+00 | 1,%00%+00 e DFNSAQ
RO14 | faturated zone total porosity 4.000E=01 | 4,000K=01 com TEIZ
n014 | Baturated zone effective porcmity 2,0008=01 | 1,000R=D1 - | 141
ROl4 Saturated zone hydraullc conductivity (m/yr) 1,000802 1,.000K+02 Lo Hes2Z
RO14 | Satursted zone hydraulic gradient 2,000E=02 | 2.000K~02 waw HOWT
RO14 Haturated Eone D parameter 3,J00R«00 | 5,)00%+00 - ASZ
R014 | Water table drop rate (m/yr} 1.000E=-03 | 1,0008«Q) ane W
%014 | well pump intake depth (m below water tahls) 1,000K«01 | 1.000K+01 e DL WT
ROl4 | Mocdel; Nondimpersion (ND) or Masa-Balance (Mil) ND ND nee MODKL
H0ld | wall pumping rate (m**d/yr) 2.500E«02 | 2,500K«02 L 4]

Number of unaaturated zons strata not used 1 -~ NS
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REGRAD, Version 5.6l T Limitc » 0.9 ysar 09/18/97 09118
Sunmary

1 33=002(b) Sump Dose

Site~Ipecitic Paramet
Unn

Page 4

Pile: JI0025,.0AT

ar Dummary (continued)

0 r Usnd by RESHAD Paramater
Henu Paramater Input Default (If different from user input) Name
RO18 | Unmat, zone 1, thickness (m} not used 4,0008+00 L] H{1)
RO1% | Unasat, zone 1, a0il denmity (g/eme=)) not used 1.%00K+00 ana DINBUZ (1)
RO1% | Unsat, xone ), total porosity not used 4,000K=-01 == TRIZ(1)
RO1% | Unsat, mone 1, effective porosicy not used 2,000B=01 wnw EPUZ(1)
RrO13 Unsat, sone 1, soil=specific b parametar not used 3,2008+00 LLlS BUzZ(l)
RO13 { Unmat, zone I, hydraulic conductivity (m/yr) not used 1.00CR+01 ame HQUZ (1)
K014 | Dimtribution coafficientn for H-)
RO16 Contaminated zone (cm**l/g) 0.000K+00 | 0,000%+00 ane DENUCC( 1
RO16 Unsaturated zohe 1 (eme**d/g) not uaed 0.000E+00 [ DONUCU{ 1,1)
RO16 Daturated xone (cm**3/g) not used 0,0001+00 e DANUCB( 1)
RrRO16 " Leuch rate (/yT) 0.900E+00 | 0,000R+00 2,650E=04 ALEACH( 1)
ROi6 Solubility constant 0.0008+«00 | 0,000E+00 not used SOLUBK( 1)
RO17 Inhalation race (m**}/yr) 1.490R+04 A, 400R+03 e INHALR
RO17 | Mass loading for inhalation (p/m**)) 9,0008=-0% | 2,000E-04 LTy MLINH
RO17 | Dilution length for airborne dust, ilnhalation (m)| 3.000B+00 | ),000K«00 = LM
RO1T | Hposurs duration 2.900R+0L | 3,000R+01 e 2]
RO17 | Shielding factor, inhalation 4.000E=01 | 4,000B=01 — BHF)
R017 | Chielding factor, external gamma not used 7.0008=01 e SHrl
ROL7 | Fraction of time apent indoors 1,8408-01 | 5,000R=01 L) FIND
RO1? | Praction of time wpent outdoors (on site) 4,6008-02 | 2.30CR=-01 - POTD
RO17 | Shape factor Llag, axtertal gamma not used 1,000E+00 1 shows circular AREA, rs
RO17 | Radii of shape factor array (used Lf PE » »1)
RO17 Outer annular radius (m}, ring 1 not used 5.000K+01 a=n RAD_SHAPR( 1)
RrOY Outer annular radius (mj, ring 2 not used 7.071R+01 —— RAD_SHAPE( 2}
ROLY Outer annular radius (m), ring 3t not used 0.00CE«00 n—e RAD_SHAPE( 3)
RO1? Outer annular radius (m), ring 4 not used 0,000R«00 aan RAD_SHAPE( 4)
Hol? Quter annular radius (m}, ring 5 not used 0,000B+00 e=e RAD_BHAPR{ 3}
R017 Outer annular radius (m), ring 6 not used 0,000E+00 =ea RADR_SHAPR( 6)
© RO17 Quter annular radius (m), ring "t not usad 0,000K+00 asa RAD_SHAPR( 7)
L ROL7 Outer annular radius (m}, ripng 8 not usad 0.000K+00 maw RAD_CHAPR( 8)
a017 Quter annular radius (m), ring 9 not uaed 0.0008+00 —— RAD_SHAPE( 9
RO1? Outar annular radius (m), ring 10 not used 0,000E+00 -en RAD_SHAPE (10)
RO17? Outer annular radius (m), ring 11 not used 0,0008+00 wue RAD_SHAPR(11)
ROL7 Quter annular radius (m), ring 121 not used 0,0008+00 eee RAD_CHAPE{13)
ROLT | Practions of annular areas within AREA:
ROL7 wng 1 . not used 1,000R«00 aun FRACA{ 1)
RO17 ing 2 not used 2,733e-01 L] PRACA( 2)
RO1? rng 2 not used 0,000K+00 = PRACAL ¥)
ROL? Ring 4 not used 0,0008+00 FRACA( 4}
ROY7 Ring 8 not used 0,0008+00 FRACA( 3}
Rno? Ring 6 not used 0.000E+00 FRACAL &)
RO3? Ring 7 not used 0.,000K«00 FRACAL 7)
RO2? Ring 8 not used 0,000KE+00 PRACA( 8)
ROLT - Ring 9 not usad 0,000K+00 ==e FRACA( 9)
RrOLY Ring 10 not used 0,000R+00 ame PRACA{10)
ROL7? Ring 11 not uaed 0,000K+00 LY FRACA{1l)
LUT Y Ring 12 not used 0,000K+00 - FRACA{12)
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REDRAD, Version 3,63 T Limit = 0.5 ysar 09/18797 09118 Page 8 .
cunmary 1+ 33=002(b) Sump Dooe Pile) J3002D,DAT -
Gite«Specific Parameter fOumary (continued) /
User Uned hy RETRAD Paramater i
Manu Parameter Input Default (If diffearant from user i{nput) Nama L
1018 | Pruits, vegetables and grain consumption (kg/yr) | not used | 1,6008+02 e DIZT{1) :
KO18 | Leafy vegetable consumption (kg/yr) not ussd | 1.400Ee01 . DIET(Z) 2
RO18 | Milk consumption (L/yr) not, used 9,2008+01 DIET) -
KO1B | Meat and poultry consumption (kg/yr) not used G,J00R+01 DIRT(4) lj
RO1B | riah consumption (kg/yr) not umed 5,400E«00 DIRTS)
RO1A | Othar seafood conwumprion (kug/yr) not used 9,0008=01 DIRT{6) -
®01M | Seil ingestion rate (g/yr) 3.6508«01 | 3,650K+01 50IL o
RO18 | Drinking water intake (L/yr) not used 3.1008+02 5224 g
RO1B | Contamination fraction of drinking water not uned 1.000K+00 FOW :
K018 | Contamination fraction of houmsholid water not umed 1,000K+00 PHHW &,
R018 | Contamination fraction of livestock water not, used 1.000k«00 i I
RO1B | Contamination fraction of frrigation water not used 1.000E«00 e PIRW .
RO18 | Contamination fraction of aquatic food not used 5,0008«01 =—n PR
RO1W | Contamination fraction of plant food not used |=1 = FPLANT
RO18 | Contamination fraction of meat not used |[al L) VMEAT
RO18 | Contamipation fraction of milk hot umed |=1 aa PMILX
R019 | Livestock fodder intake for meat (kg/day) not used G,A00K+01 m—- Lrrs
ROLY Livestock foddar intake for milk (kg/day) not used 5,3008+01 LFIG
n01% | Livestock watsr lntake for meat (L/day) not used 5,000E«01 LWIs
2019 | Livestock watar intaka for milk (L/day) not used 1,6008+02 LiNI6
RO19 | Livestock moil intake (kg/day) hot used 4,000R=01 L5T
RO19 | Mas» loading for foliar deposition (p/me*3) not used 1.0008=04 MLFD
RO19 Depth of solil mixing layewr (w) 1.,500E=-01 1,3008=01 DM
RO1Y | Depth of roota (m) hot used 9,0002-01 DROOT
Q1% | Prinking water fraction from ground water 1,000E+00 | 1,000R+00 FOWDW
RO1Y | Household water fraction from ground water not used 1,0008+00 POWHH
RO1% | Livestock water fraction from ground water not used 1,0008+00 .- WL
R01% | Irrigation fraction from ground water not used 1.000R+00 un FOWIR
Cl4 =12 concentration in water (g/cmeel) not used 2,0008=-0% ann Cl2wTR
Cld4 C=12 congentration in contaminated woil (g/g) not uaed 3,000%=02 ww Clace
Ccl4 Fraction of vegetation carbon from soil not usad 2,000K=02 LTS €801l
cld Praction of vegotation carbon from air not used 9.A00K=01 aaa CAIR
Cld Celd svanion laysr thickness in soil (m) not, used 3.0008-01 —— = =
Cid Ce14 svamion flux rate lrom moil {1/sec) not used 7.000K=07 ey LVEN
cl4 C=12 wvanjon flux rate from soil (1/sec) not uaed 1,000K=10 - REVEN
(=1} Fraction of grain in beef cattle feed not used 8,000E-(11 wne AVFO4
Cl4 Praction of grain in milk cow feed not used 2.0008-01 - AVIGS
OTOR | Storage times of contaminatad foodstuffs {days):
ETOR Fruits, non=leafy vegetables, and grain not uasd 1,400H.01 mas STOR,T(1)
STOR Leaty vegetablen not uaed 1.000E+00 ann STOR,T(2)
CTOR Milk not used 1.000K+00 - OTOR_T(3}
STOR Meat and poultry not uned 2,000R+01 e CTOR_T(4}
OTOR rish not used 7,000E+00 e STOR_T(3)
S5TOR Crustacea and mellusks not used 7,0008+00 nae ETOR_T(6)
OTOR Well water not used 1.,000R+00 e OTOR.T(T
oToR Surface water not used 1,000R«00 - STOR,T(A)
ITOR Liveatock fodder not usel 4,500HE+01 Ll OTOR,T(Y)
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Pile; 330021, DN

Site=Specitic Parameter Summary (continued)

4] Uner Used by RESRAD Paramater
Manu Parameter Input Default (If different frowm user input) Name
RO21 | Thickness of bujilding foundation (m) not umed 1,5008«01 ane FLOOR
RO21 | DBulk density of building foundation (g/cme*)) not used 2,4008+00 nen DENSYL
RO21 | Total porosity of the cover material not used 4,000%-01 —— ™V
R021 | Total poroaity of the building foundation not used 1,000%=01 =a= L
RO21 | Volumetric water content ¢f the cover material not used 5,0008=02 von Ha
R021 | Volumetric water content of the foundation not used 3,000e=-02 - PHZOFL
ROZ1 | Diffusion coefficient for radon ume {(m/sec)i
RO21 in cover material not used 2,000R=06 LIl pIrcy
RO21 in foundation material not used 3,0008=07 wan DIFFL,
RO21 in contaminated zone soil not used 1,000K-06 = DIPCL
RO21 | Radon vertical dimension of mixing (m) not. used 2,000E+00 wns HNIX
K021 | Avarage annual wind speed (m/sec) not used 2.,0008«00 wae WIND
ROI1 | Averapne bullding air axchange rate (i/hr) not used %,000R=-01 s REXG
X021 | Height of the building (room) (m) not used 2,500R+00 - HrM
ROZ1 | Building interior area factor not used 0.000K+00 e AT
RO21 | Mullding depth below ground surface (m) not uast [=1,0008+00 aas DML
RO21 | Dnanating power of Rn=122 gas not used 1.900K=01 e EMANA (L)
ROl | Emanating power of Hi=120 gas not. used 1,300E=01 —— EMANA(2)

summary of Pathway Selections

Pathway |  Usor Selsction

1 == axternal gamma nuppresned
4 == inhalation (w/0 radon) active

3 == plant ingestion suppressed
4 «= makt ingestion suppressed
5 »= milk ingestion suppressed
6 == aquatic [oods suppressad
‘) =« drinking water nuppressed
8 == soll ingestion active

9 == radon suppressed

Qb

]
L
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RESRAD, Version %,6)1 T7 Limit = 0,3 yoar 09/18/97 09118 Page 7
Summary 1 J)J)-002(b) Bump Done ) Mles J)0028,DAT
Contaminated Zone Dimenaiona Initial Goil Concentrations, pCi/g
Area) 9,00 aQuare meters H=3 1.010K+0%
Thickness 8,00 meters
'ocwor Depth) 0.00 metars

Total Dose TEOSE(t}, mrem/yr
Daslc Radiotion Dose Limit » 30 mrem/yr
Total Mixture Eum M(t} « Praction of Dawic Dose Limit Heceived at Time (t)

t (years); 0.000R+00 1.0002-01 1.000E+00 1,000Ks0L 1,0002«02 1,000F«03

TDOSE(R)t 5.B30E+00 3,6)6E+00 4,220E«00 2,)28H-01 4,31%R«14 0,000E+00

Mi{t)t 1,940E«01 1.879E~01 1,407E-01 7.761E=03 1,508K-13 0,0008«00
QMaximum TOOBR(C)s  B.HI0E+00 mrem/yr At t » 0,0008+00 ywara

G o (O-J R e LI
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RESRAD, Version 9,61 T Limit = 0,5 year 09/18/97 09,18 Page 8 w

Summary  J3=002(b) Sump Dose File: J30070.0AT ~7

Total Dose Contributions TDONRIL,D,t) for Individual Radionuclidsa (i) and Pathways (D) J

Ax mrem/yr and Praction of Total Dows At t = 0,000K+00 ywara [

4] Water Indepwndent Pathwaya (Inhalation excludes radon) L

[+] Ground Inhalation Ratlon Plant Maat Milk Soil 4

Radio= n:,-

Huclide mrem/yr (fract, mrem/yr fract. mrem/yr fract. mrem/yr fragt, mrem/yr fract, mrem/yr fract. mren/yr [racs, r;

Hed C¢.000E«Q0 0.0000 5.820E+00 €.999% 0.000E+Q0 0.0000 0,000E«00 0.0000 0,0008+00 0,0000 0,0008+00 0,0000 4,884%=04 §,000) )

“ayase -

Total  0,000E+00 00,0000 5,p208+00 0.999% 0.CO0E+00 0,0000 0,000E+00 0,0000 O0.000E+00 0,0000 0,0000+00 0,0000 4,884E=04 0,0001 o
0

Total Dose Contributions TDOSE(L,p,t) for Individual Radionuclides (1) and Pathways (p) M

Ad mrem/yT and Praction of Total Doem At t = 0,000H+00 years =)

1] wWater Dependant Patinmys -~

0 Water Pish Radon Plant Meat Milk All Pathways* {

Radla- ama

Nuclide mrem/yr fract. mrem/yr fract, mrem/yr fract, mrem/yr fract, mrem/yr fract, mrem/yr fract. mrem/yr fract.

He2 0.0008+00 0,0000 0,000E+0C 0,0000 0.000E+00 0,0000 0,000E+00 0.0000 @.00QE+00 0,0000 0.00CK+00 0,0000 5.B8208+00 1,0000

. aew At ENs sErhEns ASdsnwnE FRUEEN nESEERTRE

T;tll 0.000E+00 0.0000 0,0008+00 0.0000 0,0005+00 0,0000 0,000E+00 0,0000 0.000E+00 0,0000 0,000K+00 0.0000 3.H20B+00 1.0000
O*Sum of all water indepandant and depsndent pathways,







RESRAD, Version 5,061 T' Limit « 0,5 year

09/18/97 09418 Page 9
Cummary 1 J)=002({b) Sump Dosw

Pilet 33002D,DAT

Total Dose Contributions ThONE(i,p,t) for Individual Madionuclides (1) and Pathways (p)
AR sream/yr atdd Fraction of Total Dops AL t « 1,000%+01 yearms

[+] Water Indepandant Pathways (lnhalation axcludes radon)

0 at Ground Inhalation Aadon Plant Menat, Milk 8so0il

M D= -

Nuclide mrem/yr frace. mram/yr fract, mram/yr  Cract, mram/yr fract. mrem/yr fract. mrem/yr tract. mrem/yr [racc.

H=3 0.0008+00 0,0000 5,635E+00 0.999% 0,000E+00 0,0000 0,000R+00 0.0000 0,000E+00 0,0000 0,000E+00 0.0000

4.7298=-04 0.0001

‘total  0,000E«0C 9,0000 5.635E+Q0 0.9999 0,000C+00 0,0000 ©,0008+00 0.0000 ©,000%+00 0,0000 0.0502000 0,0000 4,729E2=04 0.0001
[+
Total Dose Contributions TDOSE(L,p,t) for Individual Radionuclides (1) and Pathwaym (p)

As mrem/yr and Fraction of Total Doswe AL t a 1,0002-01 years
[ Watesr Deparxiant Mathways
[4 wWater ¥ish Radon Plant Maat Milk All Pathwayn*
Radio=- - aan ew maa
Nuclide mrem/yr fract. mrem/yr [ract, mrem/yr fract, mrem/yr fract, mram/yr fract. mram/yr fract. mram/yr fract,

H=3 0.,000E+00 0.0000 0.000E«00 0.0000 0.000E+00 0.,0000 0,000E+00 0,0000 0,000E«00 0,0000 0,000E«00 0,0000

9,8368+00 1.0000

Total 0.0008+00 0,0000 0©.000E+00 0.0000 0,000K+00 0,0000 0.000E+00 0.0000

0,000R+00 0,0000
0*fum of all water indepundent and depandent pathweys,

0.000E+00 0,0000

5.636%+00 1,0000

!
L’c

He)

N

GO v (O-A.08 ]






KESKAD, YVersion 4,61

T Limit = 0.3 vear

Bummary 1 J3-002(b} Bump Dose

09718/97 09:10 Page 10
Pilet JI002H.DAT

Total Dose Contributions TDOSE(L,p,t) for Individual Radionuclidam {i) and Pathways (p)
An mrem/yr and rraction of Total Dose At € » 1,000E+00 years
Water Independent Pathways {Inhalation excludes radon)

[}
0 Oround
Radio=

Inhalation

Hadon Plant

Meat Milk

flail

Nuclide mrem/yr Cract,

0,000E+00 00,0000

0.000E+00 0,0000

Hed
fenavew

Total
0

o
"] Water

snsscansssvrmanss

mrem/y"  fract,

vesenases Acmmes

©.000E+00 0,0000

Radio=-
Nuclide

H=3

mrem/yr fract,

htAdee sy Secses

4.2198+00 0,9999

mram/yr

ssmanmens Ssssea

0.00012+00 0,0000

fruqe, mrem/yr fract.

mrem/yr fract, mram/yr fract.

0,000E+00 0,0000

4,219E+00 0.94%9

0,000E+00 0,0000
Total Dome Contributions TDOSE(L,p,t)

ELL T

0,000E+Q0 0,0000

0,000E+00 0,0000 ©.000E+00 0.0000

mrem/yr fract,

rrsLssEen Leeade

3.,341R=04 0,0001

0,0002+00 0.0000 0.0008+00 0,0000

for Individual Radionuclides (1) and Pathways (D)

As mrem/yr ang Praction of Total Dose At t = 1.000R«00 years

Pinh

snmsaus sasa

Watar Depandent Pathways
Radon Plant

[ 14 Milk

J.341E=04 0.0001

All pathwayn*

mram/yT fract.

mrem/yr

f{race, mrem/yr tract,

mram/yr fract., mram/yr fract,

mrem/yr frace,

0.000E+00 0.0000

0,000E+00 0.0000

0.000E+00 0,0000

Total
0*Eum of

0.000R«Q0 0,0000

0.00CE+00 0,0000

-
0.000E+00 0,0000
all water independsnr. and dependant pathways,

G.000L+00 0.0000

0.000E+00 0,0000 0.000K+00 0,0000

4.220%+00 1.0000

aae
0.000E«00 0,0000 0.0002+00 0.0000

4,3208+00 1,0000







RESHAD, Version 5,61 T’ Limit » 0.3 ynar 09/18/97 09118 Page 11
fusmary t 33=002(b] Sump Doaw Pile; JJ002N,DAT

0

0
Radio-
Huclide

H=3

Total Dose Contributiona TDOSE(L,p,t) for Individual Racdionuclides (i) and Pathways (p)

Ar mrem/yr and Praction of Total Dome At ¢ = 1,000E«01 ywars
water Indepandent Pathways (Inhalation excludam radon)
Ground Inhalation kadon Plant Meat

Milk

Soil

mren/yr  fLragt, mrem/yr f{ract, mrnmlyr trncr.. mrem/yr fra nrem/yr fract,

Q,0001+00 0,0000 2.3285-01 00,9999 O Qoor«00 0 0000 0,000F+00 0.0000 C.000E+00 0,0000

Total
0

oo

Madio=-
Nuclide

mran/yr fract,

mram/yT fract.

0.Q00E+Q0 0.0000

1.9348-03 0,0001

0.000E+DD 0,0000 23,J382<01 0,5999 0,000E+00 ©.0000 0,0005+00 0.0000 0.000E+00 0,0000

0.000%+00 0.0000

Total Dose Contributions TDOSE(L,p,t) for Individual Radionuclidea (1) and Pathways (D)

An mrem/yT and Praction of Total Dose At t = ),000K+01 years

Watar Depandent Pnr.hwayl
Water Pish Radon Plan Heat

Milk

1,934%-0% 0,0001

All Pathways®

Hed

Ll 1]

Total
0*5um of

mram/yr fract. mram/yr fract, mrem/yr fract, mrem/yr fract, mrem/yr fract.

EL LY

mram/yr fract,

0 000L+00 0.0000 0.000K+00 0.0000 0,000R«00 0 0000 0,0008+00 0,0000 0,0008+00 0.0000

0,0008+00 0.,0000

mram/yr fract.

2.32H8+01 1,0000

0.000E+00 0.0000 0,000E+00 0.0000 0.000E«00 0 0000 0.000F+00 0,0000 G.000E+00 0,0000
all water independsnt and depundant pathwayns,

0,000E+00 0,0000

2.3288+01 1,0000

L
(4

5>

N T EACRA TR W i DN RS R L

18







REERAD, Version 5,61 T Limit = 0.5 year 09718757 Q4118 Page 12

Summary 1 33=-002(b) Sump Dome

Piler JI00IR,DAT

Total Done Contributions TDOGK(L,p.t) for Individual Radionuclides (i} and Pathways (D)
An mrem/yr and Praction of Total Dose At t = 1,000E«02 years
0 Water Independent Pathways (Inhalation excludes radon)
[+]

Ground Inhalation Radon
Hadio-

Plant

Meat

Milk

Boil

Nuclide mram/yr fract, mrem/yr fract, mrem/yr fract.

mrem/yr fracs,

H=) 0.0008«00 0,0000 4.%13E~14 0.999% 0©,000E+00 0.0000

0.000E+00 ©.0000

Total 0.000E+0Q 0,0000 4.51%E-14 0.%99% 0.000E+00 0,0000
4

0,000E+00 ©,0000

mrem/yr fract.

mram/yr Cract.

mrem/yr  fract,

0,000E+00 0,0000

0.000R+00 0,0000

J.709K=-18 0.0001

0.000E+00 0,0000

0.000E+00 0.0000

Total Dose Contributions TDOSE(L,p,t) for Individual Radionuclides (1) and Pathways (p)

A mra/yr and Praction of Total] Dose At ¢t = 1,0005E+Q3 yeata

e -—ne

Hilk

J,789K-48 0,0001

All Pathways®*

mrum/yr fract.

[+] Water Dependent Pathweys
[} Watar Fish don Plant Meat
Radio= meaa - - PP Y
Nuclide mrem/yr fract, mrem/yr fract. mrem/yr  fract. mrem/yr frace.
H~3 0.0C0E+00 00,0000 0.0000+00 0.0000 0.000E+Q0 0,0000 0,000E+00 0,0000

FPURAREAE FEESASENS SNTRER
Total 0.000E+0Q 0,0000 0,000E+00 0,0000 0,000E+00 00,0000
0*Sum of all water independsnt and dependent pathweys,

0,000K+00 0,0000

mrem/yr fract,

mrem/yr fract,

0,000E+00 0,0000

4.518K=14 1,0000

0.000E+C0 0,0000

0,000R+00 0.0000

0.0008+00 0.0000

4.9515%«14 1,0000

L d
e
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RESRAD, Version 3.61

T Limit » 0,5 year

Sunmary t 33=002(b} Sump Doasw

0%/18/97

09118 Fage 1)
Pile: J3002W,DAT

Total Dome Contributions TDOSE(L,p,t) for Individual Radionuclides (1) and Pathways (p)
An mrem/yr and Fracrion of Total Dose AL £ = 1,000E+Q3 ysars

0 water Indwpendent Palhways (Inhalation axcludes radon}

Q Ground Inhalation Radon plant Meat Milk S0il

Radipe escecas nass - snes ese

Nuclide mrem/yr fract, mrem/yr fract, mrom/yr fract, mrem/yr fract, mrem/yr fract. mrem/yr fract, mrem/yr  fract,

H=) 0,000E+00 0,0000 0.000E+00 0,0000 0.000E«00 0,0000 ©0.000E«00 0.0000 0,000E+00 0,0000 0©.000B«0G0 0.0000 0,000E+00 0,0000
en -

Total 0.000E+00 0.0000 Q.0COE+00 90,0000 0.000B+00 €,0000 0.000E+00C 0.0000 0,0008+00 00,0000 0,0008+00 0,0000 0,000%+00 0,0000

Q

Total Dose Contrilmtions TDOSE{({,D,t) for Individual Radionuclides (1) and Pathuays (p)
As mrem/yr and Fraction of ‘Totnl Dose At t = 1,000R«0) years

0 Water Dependant Pathways

0 Water Fish Radlon Plant Moat, Milk All Pathways*

Kadios «= —nw e Emeem- werea meee aas LT TS

Nuclide mrem/yr fract. mram/yr fract. mrem/yr fract. mram/yr Iract, mrem/y1*  fract, nrem/yr fract, nrem/yr Lragt,
wSresEsHE Sastee recsccass smases TEEEESSEE ANSSEE

H=) 0,000E+00 0,0000 0.000K«00 0,0000 0,000E«0C 00,0000 0,000E+00 0,0000 0.000E+00 0,0000 0.000E+00 0,0000 0.000E«00 0,0000

e nesawsans was "
Total 0,000E+00 0,0000 0,000F+00 0.0000 0,000E+00 0,0000 0,000E«00 0,0000 0,000%+00 0,0000 ©.0002+00 0.0000 0O,000K«00 0,0000
0*Sum of all water indepencdent and dependent pathways.
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RESRAD, Vernion 5,61 T Limit = 0,% ywar 09718797 0%:1A Page 14
Buseary ¢ 3)=002(b) Dump Dowse Filet JJ002D.DAT

Dose/Source Ratios Dummed Over All Pathways
Parent and Progeny PMrincipal Radionuclide Contributions indicated
OParent Product Dranch DER(J, &) (mrem/yy)/(pCl/g)
{1} (3N Fraction = Q,000R«00 1,0008=01 1,000E+00 1,0008«D1 1,000R«02 1,000R+0)
He=) H=3 1,0008+00 %.762E-09% 5,%H0K-0% 4,17AE=0% 1.30%8~06 4,470%=19 0,0008+00

Branch Praction is the cumulative factor for the 3'th principal udlo;;clld- daughter: CUMBRF(J) = BRIF(1)*HRF(2)* ,,. DOF(]),
‘he DER includes contributions from associated (halfelife 0 0.9 yri daughters,

[¢]
single Radionuclide Soll Quidelines Gti,t) in pCl/g
Basic Radiation Dose Limit » 20 mrem/yr

ONuclide
(13 t« 0.000C+00 1,000E-01  3.000K«00 1,000E+01 1,000EeQ2 1,000R+02

SRR SR P

Hed 5.4008+03  5,37CE«05  7,1811+0% 1.301K+07  *4,5940e¢1% *9,504Re15%
-

*At specific activity limit

0

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Quidelines O(i,t) in pCi/g
at tmin = time of minimum single radionhuclide soil guidaline
and &t tmax » time of maximum total dowe = 0,000K+00 ywars
ONuclide Initial omin DSR{{,tmin) G(i,tmin) DSR{i,tmax} G{i,tmax}
t1) pel/e (ysars) {pCi/g) (pQi/g)

H=d 1.01056+05 0.000K+00 5,7621-03  5.206K+0% 5,762E=0% 5,2006K+08

AeSudibd SESuSEsEe







REDRAD, Veraion 9,61 T Limit = 0,9 ysar 09/18/97 09,18 Page 13
Sumeary ¢ 13=002(h) Sump Dose File: JI0UZR.DAT

Individual Nuclide Dose Bummed Over All Pathways

Parent Nuclide and Branch Praction Indicated
ONucllde Parent HAF(4}

DOBR(3,C), mrem/yr
{3) L t= 0,000E+00 1,000K=-01 1,0005+00 1,0008+01 1,0008¢02 1,000R+0)

Hed . He3  1.000Ee00  5.I0ED0 5,636Ee00 4,230K+00 2.)38K=03 4,313Eeld 0,000Ke00
BRP(1) i# the branch fraction of the parsnt nuclide.

Individual Nuclide Boil Concantration

Parent Nuclide and Branch Praction Indicated
ONuclide Parent BR¥(1) 8(3,c), pci

/9
N {1) t= 0.000E+00 1.000E=01 1.000K+00 1,000E+01 1,000K+02 1,000K«0)

Hed Hep 1.0008+00 1.0100+03 9,780C«04 7,32)E+04 4,0408+0) 7,8)6K=10 0,0008+00
DRF(1} is the branch fraction of the parent nuclide.

Angbe e (O Eed s GIOL]
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ATTACHMENT 1 PHASE | REPORT FOR PRS 33-002(b)

Reference: Environmental Restoration Project, September 29, 1995, “RFI Report for MDA K,

PRSs 33-002(a,b,¢,d,0), Field Unit 3," Los Alamos Natiena! Laboratory Report LA-UR-95-3624,
Los Alamos, New Mexico. (Environmental Restoration Project 1995, 1263)
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RFI Report

42  SWMU 33-002(b) Sump TA-33-134

ddBE o O] s IO

SWMU 33-002(b) is sump TA-33-134 at MDA K. It is discussed In the RFI Work Plan for
QU 1122 In Subsections 3.2.2.1, 4.1.4, and 4.2.3.1 (LANL 1992,0784). [tis proposad for Phase
Il sampling based on one high tritium resull and questions concerning sampling lecation,

The sump, constructed in 1955, Is a rubble-fitled, unlined seepage pit zillogod to be 61t in
diamoter and 8 it deep. It might better be described as a dry wall. A 3-in, concrete cover
overlaid by 1 In, of soll originally covered the sump. The cover was broken during sampling by
Weston personnel in 1989, A sink and floer drain in the south part of TA-33-8G are connected
to tho sump. Archivalinformation indicates that sump TA-33-134 racelved organic contaminants
such as ethanol and methano! (less than 5 gal./year), trichloroethene, and tritium-contaminated
benzene and acetone (about 5 gal./ycar), The sump may alse have recelved boryllium,
marcury, and dopleted uranium (LANL 1992, 0784).

The sump lHes on a level area about 20 ft south of septic tank TA-33-93, Brokon pieces of
concrete mark the site. Theo entire area is greatly disturbed and tho vegetation consists ot
weaods. Soil Is dry, dusty, and sandy with small pumice pebbles at the surfaco, Subsurface soll
15 sandy with tutt and no organic material at 2.5 11,

42,1 Previous Investigations

Wasten porsonnel collectod a surface samplo at sump TA-33-134 in 1989, Samplas were
analyzedtorinorganics, radionuclides, pesticldes, and polyehlorinated biphenyls (PCBs). Only
tritium, at 190 000 pCi/m! in soll molsture, was detected. No moisture analysis was performed
50 no activity per gram of soll can be calculated.

September 29, 1995 40 RFI Report for MDA K, PRSs 33-002(a,b,¢,d,0¢)







RFI Report

422 Fleld Investigation

The RF1 work plan speciflod fluld and sludge samples bo collected from the sump. The plan also
directed that a borehole be drilled next to the sump and three subsurface samples (plus a
duplicate) be taken from the core to detormine if possible contamination was migrating from the
sump to the environment, During the ER sampling campaign in 1893, the fluld and sludge
samples wore not coliected bocause these componants ware not present in the sump. Drilling
adjacent to tho sump encountered the seil/tuff interface at 30 in, Bacause of tho shallow dopth
of the hole, only a surface sample and a soll/tuff interlace sample ware collected. A third
samplo was takon ata dopth o1 5 ft from within the sump at the point of auger rofusal (Fig. 4-9).
All samples wore analyzod for uranium, tritfum, plutonium, gamma emittors, Inerganics, and
SVOCs, The two subsurface samples wore analyzed for VOCs,

4.2.2.1 Results of Field Surveys

All sampling points woere surveyed. No other field survoys were assoclated with
SWMU 33-002(b).

4.2.2,2 Results of Field Screening

No radiation was dotocted during routlne field screening of sampling locations at
SWMU 33.002(b).

423 Screening Assessment

4.2,3,1 Comparison to Background/SALs

Weston rasults for o surfaco sample indicated that ne incrganle, pesticides, PCBs, uranium, or
gamma emitters were dotegted above LANL and TA-33 background UTLs. Tritium was
dotected at 190 000 pCi/ml of soil molstura. No moisture content was dotermined, 5o this value
can not be convorted to pCi/g. The surface sample AAA1931 collected at this same point in
1993 contalnod 3 370.5 pCl/mt of soll meisture; the subsurlace sample AAA1934 taken at
30 in, contained 10 529 pCl/m! of soil moisture.

RFI Report for MDA K, PRSs 33-002(8,b,¢,d,e) 47 September 29, 1395
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RFI Report

The ER 1993 results indicato that only tritium was detected above SAL. Table 4-10 lists

inorganics and radionuclides detocted above LANL and TA-33 background UTLs. Note thatthe i
L
value of €10 485 pCi/g is a moblle radiation laboratory measurement, {Table 46 provides a ...;
comparison of mobile radiatlon laboratery vs, fixed laboratory results), Of the 319 organic “
compounds for which analyses were performed, nene was detected. v
L]
-
Sampling points are shown in Fig. 4.9, (5

TABLE 4-10

INORGANIC AND RADIONUCLIDE ANALYTES FOUND AT SWMU 33-002(b) WITH VALUES
GREATER THAN LANL AND TA-33 BACKGROUND UTLS

ANALYTE SAMPLE ID CONCEN- LANL UTL® TA-33 UTL SALD DEPTH

TRATION (in.)

Cadmium AAA3900 4 mg/kg 2.7 mg/kg 2.7 mg/kg | 80 mg/kg 60
Plutonium-238 | AAA3900 0.057 pClig 0.01 pCi/g 0.01 pCl/g 27 oCllg 60
Plutonium-239 [ AAA1931 0.95 pCilg 0.025 pClig | 0.058 pClg { 24 pCllg 0-6
AAA3S00 0.078 pCilg 0.025 pClig | 0.058 pClig | 24 pCllg 60

Tritium AAA1931 539.5 pClig none 23,2 pCilg | 810 pCifg 0-6
AAA1934 1728 pCl/g none 23.2 pCi/g 810 pCilg 30

AAA3900 | 610 485 pCirg® none 23.2 pCl/g | 810 pCifg 60

® UTL » Uppor tolernnce limit,
b SAL = Scraening action lovol,
¢ Mobllo radintion inboratory measuromont,

4.2.3.2 Data Interpretation

Comparisen of the Weston 1989 surface tritium activity in soll molsture (190 000 pCi/ml) with
the tritlum activity of soil molsture in the ER 1993 surface sample (3 370.5 pCi/mi) indicates
natural dilution of surfage tritlum by a factor of 55 over a 4-year period, Tha vartical extent of
a possible subsurface tritium plume from the sump is no! determinod. Subsurface trace lovels
of plutonium detected this sump and in sump TA-33-133 [(SWMU 33-002(¢c)) may indicate past
dischargo from the building,

4,2.3.3 Risk Assessmen!

Three samples wero collectod from sump TA-33-134, SWMU 33-002(b), at MDA K. Results
showed a moasured tritlum concentration of 610 485 pCl/g at a dopth of 51t in the sump. A
socond samplo coliected at a depth of 2.5 ft showed a tritium concentration of 1 728 pCi/g, and
a sample collected at the surface had a measured tritium concentration less than SAL.
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Because of the gxtont to which the tritlum concentration In the 5.t sampto axceoded SAL, an
assessment of risk was parformed using the tritium plume subroutine of RESRAD, ver. 5.6, and
the Argonne National Laberatory mesatop and Industrial worker exposure paramoters daseribed
In Subsection 4,1.,3.3 of this RFI report. The site-specitic parametors used in running the madol
aro in Tablo 4-11,

TABLE 4-11
PARAMETERS USED IN RESRAD MODEL FOR SUMP TA-33-134

PARAMETER VALUE COMMENT
Contaminated arna 4 me & ft diameter of sump
Contamination dopth 27 m 80 &

Tritium soil activity 610 000 pCi/g Highest activity detoctod

* Based on a worst-caso assumption that an 80:H-deep tritium plume exists below the sump as & rosult of a possible hydraulle
head to the sump thal oxlsied until 1080, when oparations at the bullding coased,

The only exposure pathway deemed credlble is Inhalation resulting from tritium tiux from the

soil. Becauso the dopth to groundwater is constrained to depths botwean 315 ft and 830 ft and

becauso tharo is no surtace water nearby, Ingestion from water is not considared. Exposuro to

tritium through plants Is not crodible becauso MDA K is slatod used for industrlal use for the
foresaaable future.

Using the parameters described above, RESRAD results show thatthe cﬁoétivo dosa equivalent
EDE to an individual working at the site of the sump In 1993 (when the tritium samples were
collected) was 11.3 mrem/year, This EDE is well bolow the federally allowable EDE of
100 mrem/year (10 CFR 834, Radicloglcal Protection of the Public and Environmont). The DOE
recommonded EDE Is 30 mrem/year, which is consistant with the guidance of the International
Commission on Radlation Protoction (DOE 1990, 0277). RESRAD calculations are provided in
Appendix D of the RFI raport.

4.2.3.4 Ecotoxicologlcal Screening Assessment
Ecotoxicological assessment for MDA K is discussad in Subsection 4.1.3.4 of this roport,
4.2.4 Conclusion and Recommendation

Sampling personnel and fleld notas verity that samplo AAA3900 was takon whare the hand
auger hit refusal in the sump at § ft, Archival informatien indicates that the sump Is 8 it deep.
Because of these uncertainties, a Phase |l sampling plan is preposed in Appendix B of this RFI
report, Rosults indicate that tritium Is the most significant contaminant at SWMU 33.002(b).
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SWMU 33-002(b) tritlum activitias at the surface and at a depth 0f 30 In. are included in tho risk
assassment for SWMU 33-002(a) in Subseoction 4,1.3.3 ¢f this report, Migration of subsuriace
tritium will be suppressed under the subsurace scenario for MDA K as described for
SWMU 33-002(a). The sump has been posted for subsurface tritium contamination in accordance
with tho LANL RADCON manual (lLANL 1984, 1235).

4.3 SWMU 33-002(c) Sump TA-33-133

SWMU 33-002(c) Issump TA-33-133 at MDA K, It s discussedinthe RFlwork planforQU 1422
in Subsections 3.2.2.1, 4.1.4, and 4.2.4 (LANL 1992, 0784). Bacause of questions concarning
1993 sampling locations, the SWMU Is proposed for Phase |l sampling.

The sump, constructed In 1955, was orlginally connected to four sinks and four floor drains in
the north part of TA-33-86. Tho sump is an unlined seepage plt allegedly € ft in dlameter and
8-1t doap, It might better be called a dry woll. The sump originally had a 3-In, concrote cover
overlald by 1 in, of soil. The cover was dastroyed during Weston sampling in 1989; pieces of
broken concreto are strewn about the site, Sump TA-33-133 was disconnected In 1959 and the
drain ling from the building oxtended approximately 90 ft past the sump to ¢reate the
noncontact cooling watar outfall, SWMU 33-002(d). Archival avidence indlcates that tho sump
TA-33-133 may have recelved tritium and small quantities of solvents such as trichloroethene,
methanol, ethano!l, acetone, and propanel, It has been inactive since 1959,

The area is ievel and highly disturbed with a growth of chamisa and weeds, A tew juniperiroes
aro nearby. The sump s overlald by plles of dirt mixed with broken tuff, On the surtace, the soll
is fino sand intermixod with slit and clay, with abundant tut! gravel, and littie erganic material,
Al 2.5 1, tho soll Is a fino sand and clay, mixed with pulverized tull prasumed to bo bodrock,

431 Previous Investigations

Weston personnel collected two surface samples at sump TA-33-133 In 1989, Samples were
analyzed for inorganics, radionuclides, VOCs, SVQCs, pesticldes, and PCBs, Tritlum was
detected at 90 and 89Q pCi/g, Traca tevels ¢f SVOCs were dotacted,

4,3.2 Field Investigation

The RFIwork plan spacified fluid and sludge samples be collected fromthe sump. The planalso
directed that a boreholoe bo drilled next to the sump. Throe subsurface samples (plus a
cuplicate) were takaen to determine if possible contamination was migrating from the sump to
tha environment. During the ER sampling campaign in 1893, the fluid and studge samples were
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not collectod becauso those compenents ware not prosent in the sump. Drilling adjacent to the
sump ancountorod tho solitult Interface 2130 In, Becauso of the shallow depth of the borehole,
only a surlace sample and a soll/tuff Interface samplo (plus duplicate) were collected. A third
sample was taken at auger refusal at a depth of 4 1t, All samples were analyzaed for uranium,
tritium, plutonium, gamma emittars, inorganics, and SVOCs. The two subsurface samplas were
analyzed for VOCs,

L0kt s {0-J.K)20 e D

4.3.2.1 Results of Field Surveys

All sampling polnts were surveyed. No other fleld surveys were associalod with
SWMU 33-002(¢). The sump was located by repeated drilling with a hand auger.

4,3.2.2 Results of Fleld Screening

No radiation was detocted during routine field screening of sampling locations at
SWMU 33-002(c).

' 43,3 Screening Assessment
4,3.3.1 Comparison to Background/SALs

Tritium was found in tho 1989 Weston samples al 90 and 890 pCi/g. In the 1993 ER samples,
no measurements were recorded above SAL, Analytes tound above LANL and TA-33 background
UTLs are listed in Table 4-12, Of the 465 organlc compounds for which analyses were
performed, only the solvent 2-hexanone was detected In trace amounts (0.059 mg/kg) in
sample AAA1939. No other organics were dotected. Sampling points are shown in Flg. 4-10.

TABLE 4-12

RADIONUCLIDE ANALYTES FOUND AT SWHMU 33-002(c) WITH VALUES GREATER THAN
LANL OR TA-33 BACKGROUND UTLs

ANALYTE SAMPLE ID CONCEN.
TRATION LANLUTL® | TA-33UTL SALD DEPTH

(pCifg) (pCllg) (pClg) {pClg) {in.)

Plutonium.238 AAA1938 0.013 o.01 0.0074 27 30
AAABO0Y 0.328 0.01 0.0074 27 48

Plutonium-239 AAA1937 0.182 0,025 0.058 24 0:6
AAA3ZS0Y 0.342 0,025 0,058 24 48

Tritium AAA1939 - 52.5 none 23,2 g10 30
AAA3901 34 none 23,2 810 48

& UTL = Upper toleranco limit,
b SAL = Screaning action lovol,
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4.3.3.2 Data Interpretation

Trace lgvels of plutonium found in the sump may indicato past contamination, For tritium,
comparisen of the Waeston 1989 surtface tritium activity In soll moisture (15 000 and
3000 pCl/ml) with the ER 1993 surface sample (89 pCli/miin soil molsiure) Indleates a minimum
natural dilution of surface tritium by a factor of approximately 45 over a period of 4 years,

4,3.3.3 Risk Assessment

No risk assessment was performed specifically for SWMU 33-002(c). Tritlum resuits from

SWMU 33-002(c) samples were considered in the MDA K risk assessmant In Subsection
4.1.3.3 of this report,

4.3.3.4 Ecotoxicological Sereening Assessment
Ecotoxicological assassmant of MDA K is discussed in Subsection 4,1,3.4 of this roport.
4,34 Conclusion and Recommendation

Fleld notes and interviows with sampling porsonnét Indicate that sample AAA3901 was takan
at the peint of refusal of the hand auger at 4 it, Archival information indleates that the sump is
8 ft doop. Because of these uncertaintios, a Phase 1l sampling plan (s proposed in
Appendix B of this RF! report, Surfage tritium is addressed under the risk assessment
discussed for SWMU 33.002(a). The low lovels of subsurfaco tritium will be canstrainad In
place under the subsurface scenarie for MDA K as described for SWMU 33-002(a].

4.4  SWMU 33-002(d) Noncontact Cooling Water Qutfall

SWMU 33-002(d) Is National Pollutant Discharge Elimination System (NPDES) parmitted
cutfall EPA 04A147, It Is discussed In the RFI Werk Plan for QU 1122 in Subsections 3.2.2.1,
4.,1.4, and 4.2.3,1 (LANL 1992, 0784), Tritium dctected at the outfall was considared in the
overall MDA K risk assessment, The SWMU Is proposed for NFA based on sampling ¢ata

collocted in May and June 1993, Throo additional surlace saumples warg ¢ollected in Decembar
1994,

SWMU 33-002(d) was the outiall for noncontact coollng water {rom a heat exchanger in the
tritium facifity. Water from the heat exchanger was directed into ono of the floor drains leading
to sump TA-33-133, The outlall was created when the sump was disconnectod In 1959 and its
drain line from TA-33-86 was extended approximately 80 {t past the sump. The outfail has net
beendisconnected norhas the water supply to TA-33-86 bean shut off, The outiall is schedulod
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2.0 FURTHER INVESTIGATION OF SWMU 33-002(B) SUMP 33-134

2. Phase Il Sampling Objectives

The existing Phase | sampling data did not bound the vertical extant of contamination in SWMU
33-002(b). The doepest sample taken in sump TA-33-134 at a depth of five faet exhibited tho
highest tritium value, and this high-activity value Is a moblle radiologlcal laboratory result of

unknown quality, The location representing the highest level of tritium contamination may not
have bean located.

The objectives of tha Phase Il sampling are to;
1) Dcton.'nlno the highost tritlum congentration within or banaath the sump,
2) Contirm the high tritium actlvity obtalned using the mebile radielogical laboratory,
3) Define the vertical extent of contamination at this SWMU,

4) Detormine whether contaminants other than tritium are located in or baneath the
sump, '

Investigations during tho 1995 field campaign have demonstrated the utility of ground-
penotrating radar (GPR) for locating buried vitritled clay pipe. GPR will bo usod to locate the
inlet pipe to the sump and hence to verily the sump's location, Rapld-turnaround tritium
analyses will be used to dotermine the depth of maximum tritium concantration in or benoath
the sump and the depth at which tritlum oxeeeds SAL. Laboratory analyses will be used to
determine lovels of other subsurface contaminants and levels of tritlum in the zone of maximum
tritium concantratlon, All samples will be analyzed for tritium in the mobile radielogical van; at
loastone inthree of these samples will be sent for confirmatory laboratory analysis. All samplos

from dapths less than 15 ft will be analyzed In the laboratery for tritium, radionuclides, VOCs,
SVOCs, and inerganics,
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Tho data collected in Phase 1l will bo used to;
1) Refine the proliminary RESRAD calculations for tritium presented in this report,
2) Contirm or dony the existonce of othor contaminants at SWMU 33-002(b).

3) Perlorm a risk assessment tor any additional contaminants.

SEFE e ONERE) s BOb

Reosculls of these risk assossmeants will be used to detarmine the nature of further actions at this
SWMU. Further actions could include:

1)  Wait for tritium to decay in place, if risks to curront receptors are below DOE-
mandatod lavels.

2) Fenco the SWMU and allow tritium to decay, If doses to curront receptors are
above DQE-mandated doses.

3) Excavatecontaminated sollfromshallow portions of SWMU 33-002(c), If calculated

oxposuras duo to contaminants other than tritium fall a risk assessmant using an
appropriato seenario.

2.2 Sampling and Analysis at SWMU 33-002(b) Sump TA-33-134

All samples will bo field scroened for radioactivity and organic vapors to Identlfy gross
concentrations of contaminants, Appropriate health and safety precautions will be undertaken
according to the current version of the ER Project health and safety plans (LANL 1993, 0875),

A GPR survoy of the region west ot the sump will be undertaken to tocate the vitrifled clay pipe
that feeds the sump. This survey will ¢over an area of approximately 5 ft x 30 ft due waost of the
broken concrote that was assumed to represent the location of the sump during Phase |
sampling, Results of the GPR survey will be used to verily the location ot the sump and thareby
site tho proposad drill hola within the sump. 1 the vitritied clay plpa is not datactod by the GPR
survey, thon tho field team will manually probe the area west of the sump until the vitritied clay
pipe Is located. Tha pipe will be tracad 1o the sump,

Sampling Techniques The center of the sump will be drilled using a hollow stem auger
drill rig. The sampling location Is shown in Fig, B-1. All shallow horehole drilling activities will
conformto LANL-ER-SOP-04,01, Drilling Methods and Drill Site Management, Samples will be
collected trom the borehole using a stainless steel split-spoon sampler according to
LANL-ER-SOP-06.24, Sample Coliection from Split Spoon and Shelby Tube Samplars.
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Sampling Summary Coro will be continuously screened for radionuclidos and screenad for ‘3
organic vapors immediately after opening the split spoon, VOC and tritium samples will be 7
taken immediately upon gpening the core barrol, Laboratory samples will be taken at: i—
1) adepthof St é:

2) a dopth of 8 ft or the fillituff Interface, and i

3) adepthof 1511, 3

Any cora Intorval within this depth range that Is anomalous (two times background or more)
based on the radiological or organic scroening may also be sent for laboratory analysis. If the
teltium level at 15 1t is above SAL, based on mobile radiologlcal van analysls, then starting at
a dopth of 15 ft, sample spilts at each tive {1 interval will be sent 10 the mobile radiolegical
laboratory for tritium analysis. Sampling wilt continue until three consecutive sample analyses
exhlbit activities bolow the tritlum SAL based on the mobllg radiolegical laboratory rasuits, At
a minimum, every third interval (15 {t spacing) betweean 15 11 and the bottom of the core hole
will be sent for tixed-laboratory analysis for tritium, In additien, the threo samples in the core
oxhibiting the highost tritium levels and the threa deepest samples will ba sent for laboratory ‘
analysis of tritium, Maximum borehole depth will be the maximum depth achiavablae with the !
hollow-stom auger drill rig.

Laboratory Analysis All laberatory analytical samples will be analyzed for tritium, Samplos
from depths loss than 15 #t will be analyzed tor radionuclides (Including plutonium), VOCs,
SVOCs, and inorganics. Anomalous samples (two times background or more) {rom a depth

greaterthan 15 1t willalso be analyzed for radionuclides and VOCs. Quality assurance samples
will bo selectod at a rate consistont with current LANL/ER guidance.

3.0 Further Investigations of SWMU 33.002(¢) Sump TA-33-133

3.1 Phase Il Sampling Objectives

The existing Phase | sampling data may not have bounded the vertical extent of contamination
In SWMU 33-002(c), sump TA-33-138. The objectives of the Phase Il sampling aro to:

1) Dotermine the highest tritium concentration within or beneath the sump.

2) Determine whethor contaminants other than tritium are located at depths greater
than four feet in the SWMU,
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Additional Phase Il sampling objectives and uses of data are identical to those doscribed for
SWMU 33-002(b) In Section 2,0 of this report.

B2 Sampling and Analysis for SWMU 33-002(¢) Surnp TA-33-133

The sampling and analysis plan for SWMU 33-002(c) is Identlcal to that described for SWMU
33-002(b) in Section 2 of this report.
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Los Alamos, New Mexico, (Environmental Restoration Project 1995, 1263)
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SWMU 33-002(b) tritium activities atthe surface and at a depth of 30 in, are Included in the risk
assessment for SWMU 33-002(a) in Subsection 4.1.3.3 of this report. Migration of subsurface
tritium will be suppressed under the subsurface scenario for MDA K as described for
SWMU 33-002(a). The sump has been posted for subsurfaco tritium contamination in accordance
with the LANL RADCON manual (LANL 1994, 1235),

43 SWMU 33-002(c) Sump TA-33.133

SWMU 33-002(c) Is sump TA-33-133 at MDA K, Itis discussed in the RFI work planforOU 1122
in Subsections 3.2.2,1, 4.1,4, and 4.2.4 (LANL 1892, 0784), Because of quostions concerning
1993 sampling locations, the SWMU Is proposed for Phase Il sampling.

The sump, constructed in 1955, was originally connected to four sinks and four tloor dralns in
the north part of TA-33-86. The sump Is an unlined scepage pit allogecly 6 it in dlamater and
8-t deep. It might battor be called a dry woll, The sump originally had a 3-In. concrote cover
overlaid by 1 in. of soil. The cover was destroyed during Weston sampling In 1989; pleces of
broken concreto are strewn about the sito, Sump TA-33-133 was disconnected in 1958 and the
drain line from tho building oxtoended approximately 90 ft past the sump to create tho
noncontact cooling water outfall, SWMU 33-002(d). Archival evidence indicatas that the sump
TA-33-133 may have roceived tritlum and small quantities of selvents such as trichloroathene,
mathanol, ethanol, acotone, and propanol. It has been Inactive since 1959.

The area is level and highly disturbed with a growth of chamisa and weeds. A few Junipar trees
arg nearby. The sump is overlaid by plies of dirt mixed with broken tuif, On the surface, the soll
is fino sand intermixed with silt and clay, with abundant tu!f gravel, and little erganic material.
At 2,5 11, the soll is a fine sand and clay, mixed with pulverized tuft presumed to be bodroek.

43,1 Previous Investigations

Waeston personnel collocted two surface samples at sump TA-33.133 in 1989, Samplos were
analyzed for inorganics, radionuclides, VOCs, SVOCs, posticldes, and PCBs. Tritium was
detacted at 90 and 890 pCi/g. Trace levels of SVOCs ware dotacted,

4.3.2 Field Investigation

The RFlwork plan specified fluld and sludge samples be collected from tha sump, Tha planalso
dirocted that a borohole be drilled next to the sump, Three subsurface samplos {plus a

duplicate) were taken to determine if possible contamination was migrating from the sump to
the environment. During the ER sampling campaignin 1993, the {luld and sludge samplos wore
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not collocted because these components ware not prasent In the sump. Drilling adjacent to tho
sump encountored the soil/tuff Interfaco at 30 in, Because of the shallow depth of the borehole,
only a surface sample and a sobl/tutt interlace sample (plus duplicate) were collected. A third
samplo was taken at auger rofusal at a dopth of 4 11, All samplas wore analyzad for uranium,

tritlum, plutonium, gamma omitters, Inorganics, and SVOCs, Thatwo subsurface samples were
analyzed for VOCs,

4.3.2,1 Results of Field Surveys

All sampling points were surveyed. No othor field surveys ware assoclated with
SWMU 33-002(c). The sump was located by repeated drilling with a hand auger.

4,3.2.2 Results of Field Sereening

No radiation was detocted during routine fleld screoning of sampling locations at
SWMU 33-002(¢).

43.3 Screening Assessment
4.3.3.1 Comparison to Background/SALs

Tritium was tound in the 1989 Weston samples at 9¢ and 890 pCi/g. In the 1993 ER samples,
no meosurements worg recorded above SAL, Analytas found above LANL and TA-33 background
UTLs aro listed In Table 4-12, Of the 465 organic compounds for which analyses were
periormed, only the solvent 2-hexanone was detected In trace amounts (0,059 mg/kg) in
sample AAA1939, No other organics were detacted, Sampling points are shown In Fig. 4-10.

TABLE 412

RADIONUCLIDE ANALYTES FOUND AT SWHMU 33-002(c) WITH VALUES GREATER THAN
LANL OR TA-33 BACKGROUND UTLs

RFI Report tor MDA K, PRSs 33-002(a,b,¢c,d,e)

ANALYTE SAMPLE 1D CONCEN-
TRATION | LANLUTLY | TA-33 UTL SALP | DEPTH
(pClig) (pClig) (pClg) (PCVg) (In}
Plutonium-238 AAA1938 0.013 0.01 0.0074 27 30
AAA3901 0,328 0.01 0.0074 27 48
Plutonium-239 AAA1937 0.182 0.025 0.058 24 06
AAA3901 0.342 0.025 0.058 24 48
Tritium AAA1939 52.5 none 23,2 810 30
AAA3001 34 none 23.2 810 48
S UTL mUpper tolerance limit,
b SAL = Scroening action lavel,
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4.3.3.2 Data Interpretation

Trace levels of plutonium found in the sump may indicate past contamination. For tritium,
comparison of the Weston 1989 surface tritium activity in soll melsture (15 000 and
3000 pCi/ml) with the ER 1993 surface sample (69 pCl/mlin soil moisture) indicates a minimum
natural dilution of surface trittum by a facior of approximately 45 over a period of 4 yoars.

4,3,3.3 Risk Assessment

No risk assessment was performed specifically for SWMU 33-002(c). Tritlum rasults from
SWMU 33-002(c) samplas were considered in the MDA K risk assessment in Subsection
4,1.3.3 of this report.

4,2.3.4 Ecotoxicological Screening Assessment

Ecotoxicological assessment of MDA K Is discussed in Subsection 4,1.3.4 of this report,

4.3.4 Conclusion and Recommendation

Field notes and interviews with sampling personnél indlcate that sample AAA3901 was taken
at the point of refusal of the hand auger at 4 ft, Archival Information Indicates that the sump Is
8 1t deep., Because of these uncertainties, a Phase |l sampling plan Is proposed In
Appendix B of this RFI report, Surface tritium s addressed under the risk assessment
discussed for SWMU 33-002(a). The low lavels of subsurface tritium will be constrained in
place under the subsurface scenario for MDA K as doscribed for SWMU 33-002(a),

4.4 SWMU 33-002(c) Noncentact Cooling Water Qutfall

SWMU 33-002(d) is Natlonal Pollutant Discharge Elimination System {NPDES) permitted
outfall EPA 04A147, It Is discussad in the RFI Work Plan for OU 1122 in Subsections 3.2.2.1,
4.1.4, and 4.2.3.1 (LANL 1992, 0784). Tritium detected at tha outfall was considerad In the
ovorall MDA K risk assessment. The SWMU Is proposod for NFA based on sampling data

collocted in May and June 1993, Three additional surface samples ware collected in Dacomber
1994,

SWMU 33-002(d) was the outfall for noncontact cooling water from a heat exchanger In the
tritium facility, Water from the heat exchanger was diracted nto ona of the floor drains leading
10 sump TA-33-133. Tha outfall was ¢roated when the sump was disconnected In 1959 and its
drain line from TA-33-86 was extended approximately 90 ft past the sump, The outfall has not
boen disconnectiod nor has the water supply to TA-33-86 boen shut off, The outfallis scheduled
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Sampling Summary Core will bo continuously screoned for radionuclidos and screened for
organic vapors Immadiately after epening the split spoon, VOC and tritium samples will be
takaen immediataly upon opening the core barrol. Laboratory samples will be taken at;

1) adepthof 51t
2) a dopth of 8 1t or tho fill/tuff Intartace, and
3) adepthoef 151t

Any core nterval within this depth range that is anomalous (1wo timos backgreund or more)
basod on the radiologlcal ar arganie sereaning may also bo sont for laboratory analysis, 1f the
tritium level at 15 1t is above SAL, based on mobile radiologleal van analysis, then starting at
a dopth of 15 ft, sample splits at gach five ft interval will be sent to the moblile radiclogical
laboratory for tritium analysis, Sampling will continue until three consecutive sampie analysos
axhibit activities balow the tritlum SAL based on the moblle radiologlcal Inboratory results, At
a minimum, avery third interval (15 ft spacing) between 15 ft and the bottem of the core holo
will ba sent for {ixed-laboratory analyslis for tritlum, In addition, the threo samples in the core
axhibiting the highest tritium levels and the three deepest sam;;!es will be sent for lahoratory
gnalysis of tritium. Maximum borghole depth will be the maximum dopth achiovable with the
hollow-stem auger drill rig.

Laboratory Analysls All laboratory analytical samples will be analyzed for tritium, Samples
from dopths less than 15 1t will be analyzaed for racionuclides (Including plutonium), VOCs,
SVQCs, and inorganics. Anomalous samples {iwo times background or more) from a depth
greaterthan 151t will also be analyzad for radionuclides and VOCs, Quality assurance samples
will be selected at a rate consistent with currant LANL/ER guidance,

3.0 Further Investigations of SWMU 33-002(c) Sump TA-33-133

31 Phase Il Sampling Objectives

The existing Phase | sampling data may not have bounded the vertical extant of contamination
In SWMU 33-002(¢), sump TA-33-133, The objectives of the Phase |l sampling are to:

1) Determine the highest tritium concentration within or beneath the sump.

2) Deatermine whether contaminants other than tritium aro located at depths greater
than four feet in the SWMU,
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Additional Phase |l sampling objactives and uses of data are {dontical to those described for
SWMU 33-002(b) in Section 2.0 of this report,

B.3.2 Sampling and Analysis for SWMU 33.002(c) Sump TA-33-133

The sampling and analysis plan for SWMU 33-002(¢) Is Identical to that described for SWMU
33+002(b) in Section 2 of this report.
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ATTACHMENT 3 PHASE { REPORT FQR PRS 33-003(b)

Referenco: Environmental Restoration Project, September 29, 1985, "RF! Report for MDA K,
PRSs 33-002 (a,b,c,d,0), Flald Unit 3," Los Alamos National Labaratory Report LA-UR-85.3624,
" Los Alamos, Now Mexico. (Environmental Restoration Project 1995, 1263)
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leveols of greater than 10 pg/dL, Results of the modeling effort for TA-33 reveal that 1.66% of
a hypothetical population of children exposed to 416.3 mg/kg of lead would excecoed the
standard value of 10 pg/dL, Indicating that adverse health effects from load exposure are
unlikely at this site,

The same exposure unit used for lead, approximately 0.15 acres east of TA-33-39, was used
for a preliminary risk assessment for the PAHs (Fig. 4-9). Risk assessment calculations for
SWMU 33-017 are prasented in Appendix D of this RFI roport. Results show that the estimated
carcinogenic risk to construction workers is low at both the mean and the 95% ucL
concontrations: 2,.7E-07 and 5,6E-07, rospectively, Estimated risk to future residents based on
the mean PAH concentration is 3.1E-06 and when based on all saven 85% UCLs, estimatod risk
rises to 2,1E-05.

4.8.3.4 Ecotoxicological Screening Assessmeont
A global ecotoxicological assessment is presented in Subsection 3.2.3 of this RF! report.
4,84 Conclusion and Rocommondation

Based on results of this preliminary risk assessment for SVOCs, further study will be takon in
this expesuro unit, which includes the aren extending opproximataly 130 1t east of shop
TA-33-39, Phaso Il sampling will collect additienal samples in the vicinity of the olevatod
SVOCs to refline level and oxtent of contamination (Appendix B).

5.0 REVISED PHASE | SAMPLING AND ANALYSIS PLANS

Information gathered since the RF! work plan LA-UR-92-925 was submitied in May 1992
indicates that six sampling plans are inadequate or inappropriate, Therofore, ravised sampling
plans for the PRSs listed in Table 5-1 are submitted in Section 5.0.

5.1 SWMU 33-003(b) MDA-D, East Site

SWMU 33-003(b) is underground experimental chamber TA-33-6 at MDA D, 1t is discusseod in
the RFl Work Plan for QU 1122, Subsoctions 3,5.2.1 and 4,5.3,1 (LANL 1992, 0784). No action
is proposed for the chamber based on on assessment of exposure pathways., A Phase |
sampling planis presented forthe surface and subsurface'seil component of SWMU 33-003(b).
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TABLE 5-1
PRSs WITH REVISED SAMPLING PLANS

PRSe DESCRIPTION REASON FOR REVISION
33-008(b) MDA D subsurace Possible PCEP contamination
33-004(k) Qutfall from TA-33-87 Quttall not located in 1994 campaign.
33-008(a) Landfill at East Site New information on contents
33-008() Land!ill a1 South Site New information on contents
C-33-001 Transformer at Main Site Phase | sampling plan for PCBs
C-33-002 Transformor at East Site Phase | sampling plan for PCBs

4 PRS = Potential reloase pite,
b PCH = Polychiotinatad biphenyl,

The chamber was constructed in 1948, !t is on 18 ft by 18 {t octagonal, vault-like structure 11

it high, buried with the roof approximately 30 ft below grade, Access was through a 4 ft by 6
ft elevator shaft at the side of the chambaer, The elevator shaft, now tilled, was approximately
46 ft deep. Remalning surface indications of the chambar include only an 8 ft by 12 ft congrete

pad broken at the east and where the shaft was localed, A 6 ft by 10 1t depression romains in
the area of the shaft,

Thae chamber was usedforinitintortests involving milligram quantitios of beryllium, Polenium-210
(half-life 138 days) wag used as a source of alpha particles. Chamber TA-33-6 was used lwice,
onca in Decemnber 1948 and again in April 1952, The second test dostroyed the chamber.
Debris from the test was ejected through the elavator shaft and spread ovor the mesa, A 10-
ft deop crater formad around the chamber (Blackwell 1952, 02-034), The ¢rater was later filled
with the ejected debris and covered with uncontaminated soil (Blackwell 1953, 02-035). In 1963
the depression was refilled (2io Company 1963, 02-030).

MDA D is located at East Site. The mesa is level enough so that drainage patterns are not
avident, Tho area is covered with weeds intarspersed with a fow chamisa shrubs, Tho chamber
TA-33-6 concroto pad lies approximately 50 fi north of the East Site Read noar septic tank
TA-33-36 and approximately 350 ft south of the rim of Ancho Canyon.

5.1.1  Provious Investigation

Existing surface data for SWHMU 33-003(b) at East Site includes 16 surtace soll samples
collected by LANL's Environmontal Surveillance Program in 1977, Tho surveillance samples
were analyzed for tritium, uranium, and cesium-137; oll results were within background ranges.
These dato are summarized in the RFl Work Plan for OU 1122 (LANL 1992, 0784),
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In 1989 Weston parsonnel conducted saompling at throo boraholos at TA-33-6, Nine subsurface
samples were collocted, Seven wore analyzed for uranium, six for inorganics, and soven for
HE. Throo samples were analyzed for VOCs, Results are discussed in Subsection 5,1.3.1 of
this RFI report. Weston borehole logs indicate the following subsurface materlals were
encountered:

= LAN33-0023: This borehole was drilled into the elavator shaft to a total
depth of 47 ft. Matrix consisted of fill material with gravel, sand, and tuff
fragments, Wood was encountaered botween 8 and 23 ft, Gravel persisted
to 28 f1, Rusiy wire, metal clips, and chain fragments were encountored at
43 ft. Throo samplos were taken from tho shaft,

il AN RN N o SN R fe o

LAN33-0024: This borehole was drilled atep the chamber o a depth of 29
fi. Matrix consisted of tuff fill. The surlaco sample had numerous small,
glass fragmants, At 1811, the drill encountered a void, Below the void, sand
and gravel were Intermixed with tuff material, The concrete roof of the

chamber was encountered at 29 ft. Two samples ware taken from the
borehole,

o LAN33-0025: This borehole was drilled adjacent to the chamber to a depth
of 58 f1. The matrix consisted of fill material (5ond and gravel) mixed with
tuff, The upper 1,5 ft consisted of native soil, Four samples were taken from
thoe borehole,

51.2 Fleld Investigation

In 1994 LANL ER Project sampling at Enst Site included five surface somples taken nerth of
the chamber, Additiona! surface samples were taken in the drain field of SWMU 33-004(c¢). All
samples ware analyzod for inorganics, gamma emitters, and ME.

In 1994 an archival search was conducted to dotermine the probable contents of N:w chambaers,
with emphasis on the composition of the neutron counters, The search revealed the following:
stocl, coppar, and aluminum were present in kilogram omounts; load from soldor was probably
present in gram amounts, Capacitors used in the chamber may have contained less than 5 1b
total of PCBs. No shielding material (lead, cadmium, paraffin) was usod, nor ware scintillation
fluids or uranium (Morgan 1994, 02-088). Beryllium was present in milligram amounts.
Polonium-210 (hall-life 138 days) has decayed to undotectable lovels,
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5.1.2,1 Rosults of Field Surveys

All sampling points were surveyed, No other field surveys were asseciated with SWMU 33-
003(b).

5.1.22 Rosults of Field Screening

No radiation was detected during routine field screening of sampling locations at SWMU
33-003(b),

5.1.3 Screoning Assossment
5.1.3.1 Comparison to Background/SALs

Chamber 4Analytcs above background UTLs were detected only in Weston samples from
the LAN33-0023 borchole drilled into the elevator shatt. No analytes were detected above
background UTLs in Westen boreholes LAN33-0024 and LAN33-0025, Rosults from borehole
LAN33-0023 are presented in Table 5.2, Weston results have not received LANL ER QA/QC
data validation and are presentad for information purposes only,

TABLE 5-2
ANALYTES DETECTED ABOVE LANL AND TA-33 BACKGROUND UTLS IN THE TA-33-6
ELEVATOR SHAFT
ANALYTE SAMPLE 1D DEPTH | MEDIUM | CONCENTRA- | LANLUTLM | TAQ3UTL SALP
(") TION {mgfxg) | (mg/ko) (mg/kg) | (mg/kp)
Cadmium 33-0023-2 36+43 Fil 7. 2.7 2.7 80
33-0023:3 43-47 Fil 4,9 2.7 2.7 80
Morcury 33-0023-2 38:43 Fill 2.1 0.1 NAS 24
33-0023-3 43-47 Fil 11 0,1 NA 24
Load 33-0023-2 3843 R 79 39 29 400
Zine 33-0023-2 38-43 Fil 852 101 62.3 24 000
33-0023-3 43-47 Fil 652 101 62.3 24 000

* Uppor tolernnca limit,
b Sereoning action laval,

Surface Aroa In 1994 LANL ER porsonnel conducted surface compling in the vicinity of the
chamber. Anolyses for gamma emitters and inorganics did n.ot detect concentrations above
LANL and TA-33 background UTLs, with the oxception of a possibly anomalous morcury
concontration of 0,02 mg/kg in scample AAASGO8, A laboratory reanalysis of sample AAAS608
did not deteet mercury, Location of Weston and ER sempling points is shown in Fig. 5-1.
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5.1.32 Data Interpretation -:; ‘

4- '
Results of sampling and analyslis indicato that no inorganics or radionuclides are present at 7y
hazardous levels inthe area surrounding the chamber, At the time of sampling, PCBs were not "'}‘
recognized as a potential contaminant, 8
-

5.1.3.3 Risk Assossment E?- |
F,
No risk assessment was porformed for SWMU 33-003(b), The following is a discussion of the =

pathway fromthe chamberto receptors, It does not address surface or subsurface contamination,

No remediation is recommended for chambar TA-33-6. This chambor is identical to chamber
TA-33-4,described in Subsection 4.1, The rationale against further action is doscribed in detai)
in Subsection 4.1,3.3 of this RF! report and (s summarized here.

The source of contamination at the MDA D chambers Is material within the underground
chambors and possibly the elevater shatts, Based upon documantation of experiments
conducted at MDA D, materials that may be present in the underground chambers in¢lude
stael, copper, aluminum, PCBs, zinc, and milligram or gram amounts of beryllium and lead. The
HE trinitrotoluenc and its detonation products may also be present. Some electrical components
of the tests may have contained PCBs and the chambers may contain PCBs in amounts

stimated 10 be less than 5 Ib (Morgan 1994, 02-088), No rescarch data on tho fate of PCBs
under explosive conditions similar to those within the chamber can be found. It is not known ‘

what percentage of the PCBs remained intact and what percentage are prosent as combustion
products,

Forchamber TA-33-6, SWMU 33-003(b), the immediate transport mechanism was atmosphaeric
disparsion, This mechanism potentially brought contaminants to the surface, This mechanism
will be investigated in accordance with the sampling plan presented in Subsection 5.1.5 of this
RFI report, The only current transport medium for any contaminants that remained in the
chambor after detonation would be through soil sifting through cracks in the chamber or
through the matarial used to backfill the elevator shaft, Migration is unlikely because these
contaminants are most likely to bind to the subsurface fill material, the tuff walls of the shaft,
and the concrote walls of the chamber, Any remaining PCBs, especially the more hoavily

chlerinated PCBs, will bind to organic materialin the soil orto tuff rubble that may have entered
the chamber,
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The potential for future migration of PCBs and other contaminants from the chambor is %
negligible bacause of the minimum potentiatfor migration discussed in the preceding paragraph >
andthe inaccossibility of contaminated materialinthe chamberto potential receplors. Because i
the floor of the chamber is approximately 50 ft below grade, contaminants are not accessible hh
to LANL workers or visitors., A potential future construction scenario is unllkely to expose ?
workers to chamber contamination because a typical excavation would not occur at depths | ‘c*j
greater than 12 fi, the average depth of a basement, A residential scenario would not expose 2
homeowners to contamination, For these reasons no remediation Is recommended for the E:

]

chamber.

The risk to groundwater Is considered nogligible. MDA D Is located 660 ft above the nearest
spring on tho floor of Ancho Canyon. No springs have boen located on the side of the canyen.
No driving force exists in the chambers to forco contaminants through cracks in both tuff and
basalt layers 1o groundwater,

5.1.4 Conclusion and Recommondation

Based onthe argument in Subsection 5,1.3.2 that no pathway exists for contamination to reach
a receptor, no furtherinvestigation of chamber TA-33+6 will be carried out, Howover, sampling
prescribod by the RFI work plan was not sulficient to ¢haracterize matarial bulldozed into the
crater created by the 1952 test, nor were PCBs considorod a potential contaminant. Therefore,
additional Phase | surface and subsurface sampling are proposed for SWMU 33-003(b).

5.1.5 Phase | Revised Sampling and Analysis Plan
5.1.5.1 Phasol Sampling Objectives

Existing surface data for SWMU 33.003(b) at East Site includes 16 surfuce soil samples
collocted by LANL's Environmental Surveillange program, and 9 somples collected from 3
boreholes for the 1989 Weston investigation, The surveillance samplos were onalyzed for
tritium, uranium, and cesium-137, and all results were within background ranges. The Weston
borchole samples were analyzed for inorganics, HE, and radionuclides. Results wero below
detoction limits or background UTLs, Surface sampling in 1994 did net detect inorganics above
background UTLs.
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Concerns that are inadequately addressed by the existing data are:

» Previous surface dato are primarily from locations within approximately 50
ft of TA-33-6. However, following destruction of the chamber by a large
axperiment that eioctod debrisfromthe shaft, debris and soil were bulldozed
back into the crater, It is possible that the area sampled in 1977 either had
been scraped off, or consisted of uncontaminated soil usod to cover the
bulldozed material, while contaminants above background and possibly

aven above levels of concern may romain at groator distances from the
clevator shaft,

e The Waeston survey provided two samples from the refilied volume of the
crater; thot is, the dobris and material for which above background field
radioactivily measurements were reported in 1953,

Phaso | sampling at PRS 33-003(b) is intended to address these cancaerns, to provide daota for
riskassessmeont, and (if appropriate) to provide information on the mobility of buried contaminants
(Fig 5-2).

= Surface samples A 100 ft by 100 ft grid-stralifiod random sampling
scheme will provide 9 surface samples out 1o a distance of 150 to 200 ft
from the clevator shaft, One sample will be taken from cach square, with
the sample location randomly solected within cach square, Sampling will

bo conducted north ot the East Site road and will aveid other SWMUs when
possible.

» Subsurface samples Two holes drilled near the shaft will provide six

samples from depths of 2 1 to a minimum of 15 ft within the bulldozed
dobtis,

All 15 samples will bo field scroencd for PCBs using the PCB D TECH™ kit, PCB-seraenod
samples oxceoding 1 ma/kg will bo submitted for fixed loboratory analysls. Subsurfaco
sampleos will also be analyzed for inorganics, Results of inorganic analyses from the ER 1994
surface sampling poinls are adequate o address surface inorganic concerns, Toxicity

characteristic lpaching procedure (TCLP) analyses will be perfermed on subsurface samples

it the total inorganics results {in mg/kg) exceed twenty times the TCLP limit (in mg/L).TCLP
analyses will determine if buried constituents are leachable,
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5.1.5.2 Sampling and Analysis

Phase ) sampling will focus on determining the presence of inorganics and PCBs at SWMU
33-003(b). All samples will be field screened for radioactivity to identify gross concentrations
of contaminants, Appropriate health and safety precautions will be undertaken accor&lng tothe
site-specific health and safety plan,

Sampling Tochniques Surface soll samples will be collectod with the spade and scoop
technique (LANL-ER-SOP-06.09) to a depth of 6 in, Subsurface samples will be collected with
a hollow-stem auger drill rig outfitted with a continuous sample collection system
(LANL-ER-SOP-04.01) and will be advanced to a depth of 15 ft, The 15 {t depth is designed to
ensure detection of contamination below the ¢lean fill and/or scraped surface horizon,

0O s Wb EF-J» LIGW

The SWMU includes two target areas

» Elovator shatt Nino surfaco soll samples {0 to 6 in.) will be collocted,
The 9 grid-stratified random samples takan from a 100 ft by 100 ft grid will
rosult in sampling 10 a distance of approximately 150 10 200 ft from the
shaft (Fig. 5-2), Those random samplas will be field screened for PCBs,

« Boreholo samples Two hollow-storn auger boreholes adjacentto the
shaft will be drilled to a nominal depth of 15 fi. if soil texture or color
indicates that the boreholes are not below the bottom of tha former
depression, the boreholes will bo advanced below 15 ft until that interfaceo
is reached. These boreholas will be locatod within 8 ft of the shaft and wiil
provide 3 anélyticnl samplos cach, Anolytical samples will be collected
below tho cover fill layer and above the bottom of the former dopression,
Sclection of analytical sample intervals will be based upon observed
changes In soil color and toxture. Analytical samples will be a minimum
depth interval of 6 in, cach, See Fig. 542 for planned sample locations,

Laboratory Analysis Subsurface analytical samples will bo field screened by X-ray
tluerescenco (XRF) or laser-induced brookdown spectroscopy (LIBS) for inorganics. All
samples for which the inorganic concontration exceods 20 timos the TCLP limits will be
submitted 1o the laboratory for TCLP analyses, Any sample measuring 1 mg/kg PCBs orabove
by field screening will be submitted for tixed-laboratory analysis.
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ATTACHMENT 4 PHASE | and INTERIM ACTION REPORTS FOR PRS 33-006(a)

Reference: Environmental Restoration Projact, December 1995 “RFI Repert for Potentlal
Reoloase Sites 33-004(b), 33-004(c), 33-004(j), 33-004(m), 33-006(a), 33-006(b), 33-007(a),
33-007(b), 33-010(a), 33-010(b), 33-010(c), 33-010(d), 33-010(g), 33-010(h), 33-011(b),
33-011(¢), 33-014, Field Unit 3," Los Alamos Natlenal Laboratory Raport LA-UR-95.4439, Los
Alamos, New Mexico. (Environmental Restoration Project 1995, 1288)

Reference: Environmental Restoration Project, March, 1997, Interim Action Report for Potantial
Release Site 33-006(a), LA-UR-97-641 (Environmental Restoration Projeet 1997, 02-122).
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5.4,7.2 Risk Assessment
No risk assessment was performed for this PRS,
5.4.8 Ecological Assessment

5.4.8.1 Ecotoxicological Screening Assessment

This PRS will be included in EEUs defined for both ecological scroening and ecological risk

assessmonts, A site inspoction of this PRS Indicatos that it will he adequately addressed inthe
EEUs.

5.4.8.2 Ecclogical Risk Assessment

No ecologlcal risk assessment has been pertormed forthis PRS. An ecologlcal risk assessment
will be evaluated when an approach Is approved by regulators.

5.4.9 Extent of Contamination

Contamination was confinod 1o the soptic tank at this PRS. Blased sampling was porformod in

tho drain field to support a screening decision, No attamp! was made to determine the axtont
of contamination at this PRS,

54.10 Conclusion and Recommendation

Based on NFA Criterion 4, a Class Il permit modification is requested to remove
PRS 33-004(m) from the HSWA Module of LANL's RCRA operating permit.

» Sampling was parformod at locations most likely to be ¢ontaminated.

* N¢ chemicals wore detected at hazardous lovels. The oxpeclod solvent
contamination at PRS 33-004(m) was detected at low levels enly in the
septic tank, No chemicals were dotected in the draln flold.

* The system Is active.

5.5 PRS 33-006(2) South Site Shot Pad

PRS 33-0068(0) Is the shot pad at South Site wheare implosion studies were conguctod. Uranium
and copper aro widespread In soils, but a risk assessment Indicates that ne unacceptable risk
Is prosent (Section 5.5.7.2 of this RFI repert). All surface uranium analyses at South Site ware
included in the risk assessmaont regardloss of the PRS to which it was originally assigned.
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Because of widospread shrapnel distribution and documented ovidence that approximately
30% of shrapnel may be contarminated with racioactive material, the PRS may be considered
tor VCA. HE analysos at South Site were compromised by missed holding times. Because
PRS 33-006(a) covers all of South Site, all surface HE analyses collacted under Phase |
sampling plans tor other PRSs at South Site have been reassigned to PRS 33-006(a). Limited
resampling for HE Is proposed In a Phase !l sampling plan,

5.5.1 History

The South Site shot pad is discussed In the RFI Work Plan for QU 1122, Subsections 3.4.2,4
and 4.4.3.3. PRS 33-006(a) was Initially deseribed as a shot pad at South Site. Because

shrapnel from detonations Is widespread, the extent of the PRS has been recofined to cover
an area with radlus of approximately 1.1 mile.

The buildings at South Site were completed and tasting began In June 1950. The X-unlt vault
contained electronic control equipment used to detonate implosion test apparatus, Uranium
sholls holding the initlators were used In Implesion tests invelving from 275 t0 5 000 Ib of HE.
The apparatus and noutron detoctors were put into large copper shells for electrical shielding,
then the entire assemblage was covered by a wooden shack prior 1o dotonation (Hoard 1990,
02-022), The detonations spread debris, shrapnel, and wood fragments over the entire South
Sito valley and beyond. Aftar the implesion test program was transforred to other LANL groups

in 1955 or 1956, implosion tests were discontinued at TA-33, The shot pad has been inactive
since that time.

Potontial contaminants were listed as uranlum and Inorganics,

552 Description

South Site lles In a smail valley about 600 ft In dlameter. The entire area drains to Chaguehui
Canyon through a short arroyo. The shot pad atop TA-33-26 Is located.in the middle of this
valley, Much of the valley was scraped to bedrock during site construction. The pad itself is
located directly above X-unit vault TA-33-26 and is approximately 40 ft in diamoter, The pad
Is covered with sand a foot or mere deep. Runolf from the pad enters the main drainage arroyo
serving the whole of Seuth Slte, Soils are thin and bedrock outcrops provalent in undisturbed
areas, Chamisa covers large areas of the site,

Implosion shots spread shrapnel over a wide arca at TA-33 and Into Bandeller Natlonal
Monument, For that reasen, the boundarles of PRS 33.006(a) have been expanded to covera
radius 1.1 miles, centered at the shot pad.
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5.5.3 Previous Investigations

No previeus Investigations were conducted at this PRS.

554 Fleld Investigation

Sampling at PRS 33-006(a) was deslgned to determine mean contamination and contaminant
distribution by employing random sampling over a wide atea. The work plan specified 38
surlace samples collected at random locations around the shot pad and 11 samples from the
dralnage. Forty-six samplos were taken over a wide area at South Site (Table 5.5.4-1) (Figure
5.5.4-1). Eloven samples were taken In the main drainage (Table 5.5.4-2) (Figure 5.4.4-2), All
samples were analyzod for inorpanies, uranium, gamma emitters, and HE.

Because PRS 33-006(a) covers the entire developed aroa at South Site, results of sampling
and analysis attributed to other PRSs are used In subsequent assessment of contaminant
distribution. In addition to the samples listed in Tables 5.5.4+1 and 5.5.4-2, surface samples
from noarby PRSs were evaluated for possiblo contamination from the PRS 33-006(a)
Implosion tests. These included eight surface samples from the tower area of PRS 33-007(b),

four samples from the burn area PRS 33-014, and four samples from disposal area
PRS 33-010(c).

TABLE 5.5.4-1
SUMMARY OF SURFACE SAMPLES TAKEN FOR PRS 33-006(a)

LOCATION ID SAMPLEID DEPTH MATRIX | INORGANICS RADIO- HER
{t) NUCLIDES
33-1321 AAAZ769 0-0.5 Soil 198405 19414 17786
33-1332 AAAG770 0-0.5 Sail 19405 19414 17786
33-1343 AAA9771 0-0.5 Soll 19405 19414 177686
33-1354 AAAS772 0-0.5 Soll 19405 19414 17786
33-1460 AAAQ773 0-0.5 Soll 19405 19414 17786
33-1355 AAAQ774 0-0.5 Sell 19405 19414 17786
33-1356 AAABT?5 0-0.5 Sall 19405 19414 17788
331357 AAABT78 0-0.5 Sall 19405 19414 17786
33-1358 AAARTTT 0-0.5 Soil 19405 19414 17766
33-1464 AAAD778 0-0.5 Soll 19405 19414 17786
33-1359 AAAQT7H 0-0.5 Soll 19405 19414 17786
33-1322 AAAS780 0-0.5 Soll 19405 18414 17786
33-1323 AAAG781 0-0.5 Soll 19405 19414 17786
33-1324 AAAR782 0-0.5 Seil 19405 19414 17766
33-1325 AAAQ783 0-0.5 Sell 19405 18414 17786
33-1326 AAAQ784 0-0.5 Seil 19405 19414 17786
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TABLE 5.5.4-1 (CONTINUED)
SUMMARY OF SURFACE SAMPLES TAKEN FOR PRS 33-006(a)
LOCATION D SAMPLEID DEPTH MATRIX | INORGANICS RADIO- MER
(1) NUCLIDES
33-1327 AAABTB5 0-0.5 Sail 15403 18360 17791
33-1328 AAADTBE 0-0.8 Soli 19403 19380 1779
33-1329 AAADTE7 0-0.5 Soll 18403 19360 17791
331465 AAADZTEE 0-0.5 Soll 19403 19360 17791
331330 AAASTES 0-0.5 Saill 19403 18360 177N
33-1466 AAAS790 0-0,5 Soll 19403 18360 17791
331331 AAAITO1 0-0.5 Soil 19403 19360 - 17791
331333 AAASTI2 0-0.5 Soill 19403 19360 17791
33134 AAAS783 00,5 Soll 19403 19360 17791
33-1335 AAAGTO4 0-0.5 Soll 19396 19462 17732
33-1336 AAA9795 00,5 Soll 19403 19360 17791
33-1337 AAAZT7BE 0-0.5 Soll 19386 19462 17732
33-1338 AAAS787 0-0.5 Soll 19396 19462 17732
331338 AAAS798 0.5 Soll 19396 19462 17732
331340 AAADTS9 0-0.5 Sall 18396 18462 17732
331341 AAASB00 0-0.5 Soll 19396 19462 17732
331342 AAADBO1 0-0.5 Soll 19396 19462 17732
33.1467 AAASB02 0-0.5 Soll 19396 18462 17732
33-1344 AAAZBO3 0-0.5 Soill 19896 18462 17732
33.1345 AAAQBO4 0-0.5 Sall 19386 19462 17732
331346 AAASBO5 00,5 Soil 19396 19462 17732
331347 AAASB06 0-0.5 Soil 18396 19462 17732
33-1348 AAABBO7 00.5 Soll 19396 19462 17732
33-1348 AAAZE08 0-0.5 Sell 19396 19462 17732
331475 AAA9B09 0-0.5 Sall 19396 194582 17732
331350 AAARB10 0:0.5 Sall 19283 19471 17831
33-1351 AAAGB11 0-0.5 Soll 19283 19471 17831
33-1352 AAASB12 0-0.5 Sall 19283 19471 17831
33-1353 AAAGB13 0-0.5 Soil 18283 19471 17831
33.1473 AAASBS1 0-0.5 Soll 19403 19360 17791
* ME = Migh oxploslves.
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TABLE 5.5.4-2
SUMMARY OF DRAINAGE SAMPLES TAKEN FOR PRS 33-006(a)

LOCATIONID SAMPLE ID DEPTH{ft) | MATRIX | INORGANICS RADIO- HER PESTI. HERBI-
' NUCLIDES CIDES CIDES
33-1363 AAADTAY 0-0.5 Sedimont 20384 18433 17788 NAD NA
331064 AAAG744 0-0.5 Sodiment 19264 19357 17733 NA NA
33+1463 AAAD745 0-0.5 Sediment 19264 18357 17733 NA NA
33.13685 AAAD748 0-0.5 Sadimant 19264 19357 17733 NA NA
33-1386 AAAD?47 0-0.5 Sedimant 19264 19357 17733 NA NA
331367 AAAG748 0-0.5 Sodiment 19264 19357 17733 17728 17728
331368 AAABT4D 0-0.5 Sedimont 18264 16357 17733 NA NA
331368 AAAGTS0 0-0.5 Sodiment 19264 16357 17733 NA NA
338-1361 AAADTSY 0-0.5 Sodiment 19264 19357 17733 17728 17728
331311 AAADTER 00.5 Sedimont 20384 18433 NA NA NA
331312 AAADT53 0-0.5 Sodiment 20384 10433 NA NA NA
* HE = High explosives,
® NA = Not analyzed,
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5.55 Background Comparison :'?
Uranlum and copper wore detected In mest PRS 33-006(a) samples. Resuits for both these E;
chemicals are included In the discussion of sltewlde distribution of uranium and copper >
prasanted In Sectlon 5.5.8 of this RFI repart, All other Inorganic concentrations were below ot
SALs In both random surface samples and drainage samples. Table 5.5,5-1 lists Inorganics,.. ?,
except copper, detected above LANL UTLs in the randem surtace samples, Table 5.5.5-2 lists 3:
inorganics, except copper, detected above LANL UTLs in the ¢ralnage samples. }

TABLE 5.5.5-1

INORGANICS® WITH CONCENTRATIONS GREATER THAN BACKGROUND UPPER
TOLERANCE LIMIT FOR PRS 33-006(a) SURFACE SAMPLES

SAMPLE ID DEPTH LEAD SELENIUM SILVER ZNC
n (mg'kg) {mg/kg) (mg/kg) (mg/kg)
LANL UTLD | wac 23.3 1.7 NAC 50.8
TA-33 UTL NA 252 0.621 ND® 57.3
saL! N/A 400 380 380 23 000
AAAQ787 0-0.5 11.2 <0,56 23 39,1
AAADTY1 0-0.5 8,5 <0,54 22 54,2
AAAG792 0-0.5 17.5 <0.54 2.3 113
AAAQTE3 0-0.5 121 <0.54 0.81 45,8
AAAQ795 0-0.5 41.4 <0.52 12 40,8
AAAG796 0-0.5 323 <0.53 4 6.1
AAAG798 0-0.5 8.8 44 <0.78 30.2
AAAGTO9 0-0.5 12,5 <0.54 22 87.8
AAAIB00 0-0.5 14,5 <0.52 97 86.8
AAASB07 0-0.5 18.8 <0.54 <0.8 542
AAASBO7RE | 0-0.5 17,7 <0.54 <0988 [ 513
AAA9812 0-0.5 21.0 <52 <77 | 54
AAADB91 0-0.5 51.6 <0.55 0.81 51.8

* Coppet results are listed In Section 5.5.9,
» UTL = Uppor tolerance limit,

¢ N/A = Not applicable,

9 NA » Not analyzed,

* ND = Not dotected,

! SAL = Scroening action leval,

9 R = Roanalyzed.

Ceslum-137 was detectod above LANL UTL in seven samples; lovels are above TA-33
background UTL only In two of these samples. Table 5.5.5-3 lists coslum-137 detected above
LANL UTLs In the random surface samples.
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TABLE 55.5-2 |
INORGANICS® WITH CONCENTRATIONS GREATER THAN BACKGROUND UTLs FOR
PRS 33-006(a)
SAMPLEID DEPTH LEAD SILVER ZINC
" (mg/kg) (mo/kg) {mg/kg)
LANL UTLD N/AC 23.3 nad 50.8
TA-33 UTL NA 252 NA 57.3
SAL® N/A 400 380 23 000
AAAD745 0-0.5 31.5 <0.75 1160
AAAQ748 0-0.5 57 08 431

* Coppot rosults aro listed in soction 5.5.9
b UTL = Uppar tolorance limit,

¢ N/A = Not applicable,
¢ NA = Not analyzed,

* SAL = S¢rooning action level,

TABLE 56.5,5+3

RADIONUCLIDES® WITH CONCENTRATIONS GREATER THAN BACKGROUND
CONCENTRATIONS FOR PRS 33-006(a) DRAINAGE SAMPLES

SAMPLEID DEPTH CESIUM-13T

n (rClg)

LANLUTLD | N/AC 1.4
TA-33 UTL N/A 2.068

saLd N/A 5.1
AAAQ796 0-0.5 1.612
AAADB02 0-0.5 2.979
AAA9B03 0-0.5 2.678
AAASB07 0-0.5 1.505
AAADB11 0-0.5 1.506
AAAGB11RO 0-0.5 1.416
AAADB12 0-0.5 2,085

s Urantum roguits aro listed In section 5,5.0,
b UTL = Upper toleranco Himit,
¢ N/A = Not applicable,

4 SAL = Scrooning action lovel,
® R » Roanalyzod,
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5.5.6 Evaluation of Organics

About 80% of the data used 10 assess the lovel and extent of HE contamination in areas
affected by the South Site shot pad, PRS 33-006(a), were rejected during data valication,
These data Include samples listod In Tables 5.5.4-1 and 5,5.4-2, and data {rom surface
samples taken for PRSs 33-007(b), 33-010(g), and 33-014, all of which are within boungary of
PRS 33-006(a) (Flg. 5.0-1). Low levels of HE for hall a dozen samples were reported with
qualifiers due to missed holding times. The detalled review of the HPLC scans described in
Soction 4.2.2 increasod tho number of samples in this group In which low levels of ME ¢ould
be Identllied, Original estimated results are listed In Table 5.5.6-1,

13y e (OB Es-J e LI

|
¥

Data aro sufticiently completo to determine that while there aro trace amounts of oxplesives in
surface samples at South Site, they are not at levels of concern, Table 5,5,6-1 lists all surface
HE rosults (as reportod) detected at South Site, including both results that were originally ‘
roperted and those that were added as a result of reavaluation of the raw cata, deseribed In
Seactien 4.2, The {irst qualifier is that provided during the reevaluation; the second is that

appliod by the data valldators to the original result, which In many cases was reported as below
the CRQL.

In general, HE results In these samples are below levels of concern, even If the estimated
resulls are multiplied by a factor of 5 to 10 1o compensate for missed holding times. A few ADX
data points would be above the SAL of 4 If the results were multiplied by 5 to 10, One
questionable RDX result is above SAL, HMowover, o limited resampling campalign Is proposed
In Section 5.5,11 to confirm this assessmaent,

TABLE 5.5.6-1
HIGH EXPLOSIVES DETECTED IN SOUTH SITE SURFACE SAMPLES

PRS DESCRIPTION DEPTH | SAMPLE HER RESULT SALD goLc QUALIFIERS
m (mghg) (mg/g) tmgkg)

32:006(a) Drainage 00,5 AAAD743 MMX 015 3 2%¢9 1.4 NAG | Rro
23.000(a) Drainage 008 | AAAD740 ROX 0.59 4.0 0% W | R
TNT 0.07 484 0.13 o R

33:000(n) Droinage 0-0.5 AAAGTAQ ROX 0.58 40 03 e R
33.:006(a) | Cporational rolonse 0-0.5 AAAG780 HMX 030 3259 1.1 Ji@ R
A3:508(s) | Oporationa! rolonse 0.5 AAAGTE2 HMX 0.30 3259 11 Jo R
RDX 0.20 40 05 J- R

TNT 027 484 0,13 A R
334006(a) | Qperational roloaso 00,5 AAADTI Tich NA NA N/A NA | NA
33-006(a) | Operational roloase 00.5 AAADBC4 Teirpt 0.9 650 0,33 N J
30:006(a) | Qporallonal roicase 00.5 AAADBO? ADNT 0.50 nNed 0,13 - R
33:006{a) | Oporalional reloaso 0-0.5 AAADBDS ADNT 0.66 NG 013 S J
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TABLE 5,5.6-1 (CONTINUED)
HIGH EXPLOSIVES DETECTED IN SOUTH SITE SURFACE SAMPLES
PRS OESCRIPTION DEPTH SAMPLE HE RESULT SAL EQL QUALRERS
m (mpg) (mghg) imohg)
33-000(a) | Oporationalrolease | 0-0.5 | AAADB1Y ADNT 5.3 NC 0.13 o J
N3 0.51 33 0.13 (o J
2NT 0.18 NC 0,13 o J
8NT 0.81 850 0,13 o J
4NT 0.51 850 013 e J
RDX 0.54 4,0 0.5 B J
TIC NA N/A NA NA | NA
33.000(a) | Oporational rolease 00,5 AAADB1D AONT 0.38 NG 0.13 J
TIC NA NA NA NA | NA
33-007(b) QOrainage 00,5 AAAGT 4 HMX 0.30 3250 11 Jr R
RDOX 0,50 4.0 0.5 NA J
TNB Q.17 33 0,13 NA J
33-007(b) Drainage 00,5 AAAQ742 HMX 0.20 3 250 11 J R
33.007(b) Gun mount 0-0.5 AAABRTE1 HMX 0.83 3250 w1 NA A
33-010(h} Surtaco disposal 00,5 AAADT24 MMX 020 3250 13 e Uk
33014 Bum aroa 0-0.8 AAARTBS HMX 0.53 3 259 19 Jo R
83014 Bum area 005 | AAADTSD ADNT 120 NG 013 J2! R
HMX 0.8 J 250 14 J2 R
RDX 8.20 4.0 0.5 2 R
TNT 0,81 © 484 0.13 J2 R
Totryl 1.85 650 0.33 L | R

* HE = High oxplosives.

b J+ = Estimated quantity, blased high basod on surrogate recovory,
° R w Rojoctad,

9 J = Egtimated quantity,

¢ J. = Estimatod quanlity, binsed low based on surrogato recovary.

! UJ = Not dotected, quantitative limit roportod Is astimated,

9 J2 = Estimated from confirmation column data,

5.5.7 Human Health Assessment

5.5.7.1 Screening Assessment

Uranium and coppar were detected above SAL in the seil samples collected for this PRS, and
will therelore be carried forward through the scroening assessment. Based on Phase | random
sampiing, copper and uranium distributions were determined for the area surrounding tho pad,
discussed In Sactlon 5.5.9 of this RFI report.

Other chemicals Identified to be greater than LANL background UTLs were submitted for an
MCE for noncarcinogenic effects, HE data are used as reported in Table 5.5.6-1, recognizing
that much of this data is of uncertain quality, The sum of the maxima for the noncarcinoganic
group Is 0.40. The sum of the maxima for the carcinogenlic group is .13, These results are woll
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below tho target valuo of 1, which indicates a low potential tor advarse eflects dua to expasure
to these multiple groupings. Therefore, these chemicals are not identified as potentlally
hazardous, The data from Phase Il rosampling tor HE may require us to ravisit this MCE in a
Phaso Il roport, Only one radionuctide (cosium-137) was detected above UTL, but below SAL!

therefore, no MCE was perfermed for this grouping. The results of the MCE for this PRS are
summarized In Table 5.5.7-1.

TABLE 6.5.7.1-1
MULTIPLE CONSTITUENT EVALUATION FOR PRS 33-006(a)

ANALYTE MAXIMUM SOIL SOIL SAL® CONCENTRATION
CONCENTRATION (mg/kg) (mg/kg) NORMALIZED TQ SAL
NONCARCINOGENIC EFFECTS
Lead 51.6 400 0.128
Selenium 44 380 0.012
Sliver 97 380 0.026
Zne 1160 23 000 0.050
1,3,5-Trinltrobenzene 017 33 0.052
m-Nitrotoluone 0.51 650 0.001
Nittobenzene 0,51 33 0.002
p-Nitrotoluene 0.51 650 0.001
RDX 0.5 4 012
HMX 0.30 3258 0.001
Tetryl 0.69 650 0.001
Total 0.400
CARCINOGENIC EFFECTS
RDX 0.5 4 €125
2,4,6TNT 0.27 48 0.006
Total 043

* SAL = Screoning action lavel,

5.5.7.2 Risk Assessment

No risk assessment was performed for this PRS because the risk assessmont for
PRS 33-010(c) Indicated olovated uranium and copper posed no unacgeptable risk, Theso two
contaminants aro evaluated in detall in Section 5,11.8 of this RFI roport for PRS 33-010(¢),
which Is In close proximity to this PRS. Because the upper confidence level (UCL) calculated
for uranium (68,4 mg/kg) Is lower than that evaluated as the source term In the 33-010(¢)
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analysis (81.5 mg/kg), 1t Is concluded that potentlal exposure to uranlum and copper in soll at -

this site should not result In adverse noncarcinogenic health offects or an unaccoptable
radiation dose to trall users, See Appendix C of this RFI roport for risk calculations for
PRS 33-010(¢c).

5.5.8 Ecological Assessment
5.5.8.1 Ecotoxicologlcal Sereenlng Assessment

This PRS will be Included in EEUs defined for both ecological screening and ecologlcal tisk

assessments. A site Inspection of this PRS Indicates that it will be adequately addressed in the
EEUs.

5.5.8.2 Ecological Risk Assessment

No ecological riskassessment has been performed for this PRS. An ocological risk assessment
will be evaluated when an approach Is approved by regulators,

5.5.9 Extent of Contamination

As axpected, uranium and copper are widespread around the shot pad. A total of 46 surface

soll samples and 11 dralnage samples were collected in PRS 33-006(a) to assess the spatial

distribution of contaminants around the shot pad, Sampling at South Site also Included elght
surface soll samplos from the tower area [PRS 33-007(b)], four surlace samplos from the burn
pit (PRS 33-014), and four surface samplos from a canyonside disposal area [PRS 33-010(g)).
Because PRS 33-006(a) overlaps these PRSs, the 16 additional samples from these PRSs can
be used to oxtend the area included In this assessment to the north, east, and south, for a total
ot 73 samples. Data for these samples are listed in Table 5.5.9-1, including ¢ollocated (CO)
samples and duplicate laboratory analyses of single samples.

Total uranium results are avallable for all 73 samples, Thirty-one, or 42%, of these results
exceed tho LANL background UTL, These are concentrated In the central valley, as shown in
Figure 5.5.9-1, Tho shadod area In Figure 5.5.9-1 estimates the boundary of above-background
uranium contamination. Occaslonal above-background observations are found outside this
contour, Within-background observations are found Inside this contour, Collocated palrs ¢an
differ significantly (compare AAAS772 and AAA9773 at the south end of the drainage, for
example). The overall trend, howaver, is well defined by the existing samples, except that the
extont of contamination in the central drainage has not been bounded at the southern and. All
samplos but the northernmost drainage sample are above background. Ten obsarvations
oxceced the uranium SAL of 29 mg/kg.
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Copper analyses are available for 65 of the samples, Thirty-threo, or 46%, of thoso results
excead the background UTL, and six (Including the cuplicate but not the orlginal analysis of
AAAS9748) oxceed the SAL of 3 000 mg/kg. There is a high degree of overlap between the sets
of samplas that exceed background for uranium and forcopper, and on a logarithmic scale, the

corralation betwean the two moasuremaents is 0,67,

TABLE 5,5.9-1

URANIUM AND COPPER IN SOUTH SITE SURFACE SOH. SAMPLES

SAMPLE ID TYPE PRS LOCATION COPPER URANIUM
(mg/kg). (mgkg)
LANL UTL® NAD N/A NA 30.7 51
TA-33 UTL NA N/A N/A NCE 4,1
saLd N/A N/A N/A 2 800 29
AAABT41 Fleld 33-006(a) Dralnage 13.2 ()@ a23 !
AAAGT741 Duplicate 30:006(a) Dralnage 139 NAS
AAAQT4Z Fleld 33-006(a) Dralnage 275 ) 407.12h
AAAQ743 Field 33-006(a) Drainage 21 7.01 (B!
AAAQ744 Fiold 33.006(n) Drainnge 847.0! 21.48 (W}
AAAGTA4 Duplicate 33-006(a) Dralnage NA 31.78 ()P
AAAD745 | CO(AAAST44) | 33.006(a) Drainage 5 760,01 16.68 (J)!
AAABTA4E Fleld 33-006(a) Drainage ay7.0f 13.51 W)
AAAQTA7 Fleld 38-006(a) Drainage 201.0f 6.63 ()1
AAAG748 Fleld 33-006(a) Dralnoge 1 3go.of 22,74 (Y
AAAG748 Duplicate 33-006(a) Drainage 4010.0" NA
AAA9T74D Fleld 33-006(a) Dralnage 494,01 20.93 ()
AAADT50 Flold 33-006(a) Drainage 60.1! 7.55 (J)f
AAAS750 Duplicate 33-006(a) Drainage NA. - 6.24 (1)
AAAQ?51 Fleld 33-006(a) Dralnage 1 270.0f 21,43 (!
AAADTE3 Fleld 33-007(b) QOperational release 13.2 0.74
AAAQ764 CO(AAA9763) 33-007(b) Operational reloase 1386 0.91
AAAD765 Field 33-007(b) Gun mount 231 1.96
AAAQ766 Field 33-007(b) Oporational reloase 10.6 0.94
AAASTET Field 33-007(b) Operational roloase 31,8 19,271
AAAGTEE Fleld 33-007(b) Operational reloase 10.2 245
AAAQTGD Flald 33-006(a) Operational reloase 6 0.54
AAADTTO Fleld 33-006(a) Operational release 57 o
AAASTT1 Fleld 33-00G(a) Oparational relense 276 1.61
AAASTT2 Fleld 33-006(a) Oporational rolease 183! 11.54!

December 21, 1995

70

RFI! Report for TA-33

RN SERGENES SOl LR







RFI Report
TABLE 5.5,9-1 (CONTINUED)
URANIUM AND COPPER IN SOUTH SITE SURFACE SOIL SAMPLES

SAMPLE ID TYPE PRS LOCATION COPPER URANIUM

{mg/kg) {mgkg)
AAAQT73 CO{AAAST72) 33-006(a) Operational reloase 11.1 3.76
AAAQT74 Field 33-006(a) Oporational reloase <5.7 0.47
AAADTT7S Field 33-006(a) QOperational roloase 57 1.02
AAAQTYE Flold 33-0086(a) Oporational roloase 88 274
AAAQTTT7 Fleld 33-006(a) Operational ralease 54 1.58
AAAQ778 Fleld 33-006(a) Operational release <52 0.66
AAADTTS Fiold 33-006(a) Oparational rolease 10.5 .35
AAAD780 Fleld 33-006(a) Opsrational reloase 7.3 1,48
AAAD780 Duplicate. 33-006(a) Operatlonal release 6.1 117
AAAST81 Flold 33-006(a) Oparational release <10.5 415!
AAAGTE2 Flold 33-006(a) | Operational reloase 392! 14.14!
AARO7B3 Field 33-006(a) Oparaticnal reloase 10 1.18
AAAQ783 Duplicate 33-006(n) Operational reloase NA 1.75
AAADTH4 Fleld 33-006(a) Operational roloase 12.7 234
AAADTBS Field 33-006(a) Oparational roloase 16.4 0.85
AAAS785 Ouplicate 33-006(a) QOperatlonal release 18,5 0.90
AAAS786 Field 33-006(a) Operational release 5391 g.2s!
AAAD787 Flold 33-006(a) Operational reloase 2 500! 52,410
AAAQ788 Flold 33-006(a) Operational releaso ano! 30.44h
AAAG789 Fleld 33-006(n) Operational roleaso 1az20f a20t
AAAD790 CO(AAAQ789) 33-006(a) Operatlonal reloaso 25.8 3.12
AAASTHY Flold 33-006(a) Operational roloase 23 aooh 23.34!
AAAST792 Flold 33-006(a) Operational release 18 100N 7.88t
AAADTI3 Fiold 33-006(a) Operatlonal reloase 22.3 1.10
AAAGTI4 Fleld 33-006(a) Operational release 40g! . 3s.24h
AAAITIS Field 33-006(a) Operational roloase 1 140! 90.94h
AAADT796 Fleld 33-006(a) Operational release 31800 208.85N0
AAADTE7 Flold 33-006(a) Oporational reloase 8.7 0.45
AAAGTO8 Flold 33-006(a) Operational rolease s8.7! 6.05'
AAASTS9 Field 33-006(a) Oberational rolease 4 340N 58,500
AAAIE00 Fleld 33-006(a) | Operational roloase 1210' gé.a3h
AAASSBC1 Fleld 33-006(a) Opcrational reloase a1t 26.66!
AAABBO2 Flold 33.006(a) Operational roloaso 40.2t 9.60!
AAAQBD3 Fleld 33-006(n) Oporational reloase 13! 1.20
AAAS804 Fiold 33.006(n) Cporational release 9 2.12
AAADBD4 Duplicate 33.006(a) Operational release NA 2,33
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TABLE 5.5.9-1 (CONTINUED)
URANIUM AND COPPER (N SOUTH SITE SURFACE SOIL SAMPLES
SAMPLE ID TYPE PRS LOCATION COPPER URANIUM
{mp/kg) (mg/xg)
AAASB05 Fleld 33-006(a) Qperational roloase 23.9 340
AAAZBDE Fleld 33-006(a) Operational release g1.5! g.05!
AAAQB07 Fleid 33-006(a) Operational release 69.8! 3.83
AAADBO7 Duplicate 33-006(a) Operational release 762! NA
AAAGBOB Fiold 33-006(a) Operational ralease 11.5 1,27
AAASBOY Fleld 33-006(a) Operational telease 55 15,05
AAA9B10 Field 33-006(a) Oporational relonse NA 0.62
AAADBT1 Fiold 33-006(a) Operational release NA 0.87
AAADE12 Fleld 33-006(a) Oporational rolease NA 1.35
AAADB13 Fleld 33.006(a) Oporational reiease NA 0.62
AAADED1 Fletd 33.006(a) Cperational reloase 1 320! g78.30h
AAAD761 Fleld 38-007(b) Gunh mount 27.1 12,10t
AAAS761 Duplicate 33-007(b) Gun mount 252 NA
AAAS762 Fleld 33-007(b) Gun mount 23.6 3.80
AAAG762 Duplicate 33-007(b) Gun mount NA 77
AAAQB14 Fleld 33-010(¢g) Canyonside disposal NA Q.55
AAADB1S Field 23-010(g) Canyonside disposal NA 0.18
AAADB16 Fleld 33-010(g) Canyonside disposal NA 1.57
AAADB17 Fleld 23-010(g) Canyonside disposal NA 116
AAAQ817 Duplicate 33-010(p) Canyonside disposal Na 1.27
AAAQTE? Fleld 33.014 Bum area 1471 232
AAADT58 Fiold 33014 Bum area 316! 114
AAASTSY Fleid 33-014 Bum gren 3021 72390
AAASTE0Q Fleld 33-014 Bum area 1450 3.86

» UTL » Upper tolerance iimit,

b N/A = Not appilcable,

¢ NC = Not caleulated,

9 SAL = Screoning action lovel,
* J = Estimate quantity,

¢ Above background UTL,

9 NA = Not analyzed,

h Above SAL,

Low levels of silver were detected near the shot pad and at teast 700 ft to the east
(Figure 5.5.4-1), This distribution implies that sliver was a component of the Imploslon

axperiments, Because of Its high SAL (383 mg/kg) and spotty distribution, silver is not
considered a potentlal concern (Seoction 5,5.7.1 of this RFI report).
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Lead was detected at locations near the shot pad, but not at levels of concern (Section 5.5.7.1
of this RF! report), Lead bricks and plates were commonly used for shlelding against
radioactivity and anchoring experimental apparatus. Bacause plecos of lead have been found
on the surface at South Site, Identification of lead (s speclfied In the shrapne! sampling plan In
Section 5.5.11 of this RF| report,

5.5.10 Conclusion and Recommendation

PRS 38-006(a) Is recommended for limited ME Phase 1! resampling because HE results at
South Site wore compromised by missed holding times, While focused validation Indlcates that
contamination may be low, alimited resampling effortis recommended to vority the assessment

that HE Is not a concern at South Slte, The resampling plan is presented in Section 5.5,11.1
of this RF| report.

Shrapnel Is widespread at South Site, In Chaquehui Canyan, and on adjacent masa tops.
During aninvestigationin 18889, approximately 20% of the shrapnel was found to be radioactively
contaminatad (Buckland 1988, 02.059). Ashrapnel plckup VCA will be gvaluated and performed
it appropriate.

5.511 Resompling and Analysis Plan for PRS 33-006(a)

Approximately 80% of the dala to assess the distribution of HE in areas atfocted by the shot
pad [surface samples from PRS 33-006(a), PRS 33-007(b), PRS 33-010(g), and PAS 33-014]
were rejected by data validation, Review of the HPLC scans for these samples, as described
in Section 4.2, aimost tripled the number of samples In which low levels of HE could be
identiffed. tn gengral, HE results In these samples aro helow levels of concern, oven when
adjusted to compensate for missaed holding times, However, a limited resampling campaign is
proposed to confirm this assessment, Eight South Site surface sampling lecations, listed in
Table 5.5.11-1, will be resampled for ME analysis only. At six logations, the arlginal sampling
suggests the presence of HE, Two locations are selected to conflrm negative rasults, These
locations are shown on Figure 5,5.11-1,
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TABLE 5.5.11-1
SOUTH SITE HIGH EXPLOSIVES RESAMPLING LOCATIONS
PRS DESCRIPTION LOCATION D SAMPLE CRITERIA
33-006(a) Drainage 33-1360 AAAGT41 Drainage w/ most hits
33-006(a) Dralnage 3831365 AAAD746 High RDX
33-006(a) Dralnage 33-1366 AAAQ747 Dralnage w/ no hits
33-006(a) Operational rolease 33-1351 AAAZB11 High A-DNT, other hits,
high surrogate recovery
33-006(a) Oporational roloase 33.1353 AAABE13 High A=DNT, unknowns
33-006(a) Oporationa! release 331324 AAAGTB2 Dirty sample, analytical
probloms
33-007(b) Gun mount 33-1402 AAASTET High HMX
33-014 Bumn area 33-1446 AAADTES RDX=8, several hits »1,
analytical problems
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Waste Volumes

Actual volumes of waste generated during the |A, compared with the estimated waste volumes,
are shown In Table 5-1, Waights of the waste aro also listed in the table.

TABLE 5-1

ESTIMATED AND ACTUAL WASTE VOLUMES

SITE LOCATION WASTE TYPE ESTIMATED ACTUAL ACTUAL
VOLUME VOLUME WEIGHT
TA-33 Nonhazardeus/ 1 yad 1yl 450 I
nonradlonctive
Radioactive 1 ydd 1,5 ydd 7701b
Mazardous 0 yd3 «0.25 yd3 20 Ib
| 3 3
’M xod 0 yd <0.25 vd 20 1b
Bandelior Nonhazardous/ <0.1 yd3 <0,01 yad 1k
National nonradienctive
Monument Radioactive <01 yd® 0 yd3 £0-

5.3 Waste Disposal

Wasto streams were disposed of as follows:

Radicactive wasto was stored in four 55-gal drums and one King bag within RWHAs, On
February 12, 1997, the waste was sent 10 Area G, TA-54,

Nonhazardous/nonradioactive waste is being stored In two 55-gal drums and one King bag
in posted argas adjacent to the RWHAs, Tha material is hold pending accumulation from
other TA-33 activities of a sufficient quantity for ¢ollection by a commorcial recyeler,

Hazardous and peotontially-mixed waste remain In a satallite accumulation area at Main
Site.

Mixed waste may be used in treatability studies to evaluate tochniques to separate
radioactive fram hazardous components.
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- 6.0 COST AND SCHEDULE

Estimated and actual costs are given In Table G-1, Estimated and actual schedules are given

in Table €-2,
TABLE 6-1
ESTIMATED AND ACTUAL COSTS
TYPE ACTION TASK ESTIMATED ACTUAL
COSTS COSTS
Chaquohui pickup Administentive Not estimntad $7 700
Flolet ramoval work $7 200 $28 465
Roport writing $1 200 $2 520
Wasnte manaqemont $675 $675
Rndionctive waste disposal tees £300 $300
Mixod-waste disposal foas Net astimatad $5 000
- Sublioial | $42 660
Bandellor plickup Adminlstrative Not a=timated £330
Flold romovat work $3 600 3£ 6820
Repan writing $600 $800
Waste manasemant $450 $450
Subtotal $8 200
TOTAL | $50 860

* Coslis are unknown if the mixed waste IS Incorporated INto & (echnology demonsiration projoct.

Cost shown is for waste disposal to a mixed-waste permitted facility (Envirocare).

TABLE 6-2

ESTIMATED AND ACTUAL SCHEDULE

TYPE ACTION TASK SCHEDULE ESTIMATED | ACTUAL TIME
TIME :
Chaqueohui Canyon | Field ramoval work 10/8/96-11/11/86 | 96 man hours [ 102 maun hours
pickup Ropont writing 2128/87 16 man hours 50 man hours
Waste managamont 8/30/96.2/28/97 9 man hours 9 man hours
Radioactive waste 3/97 N/A N/A
| —————aee e disposal S T —
Bandelior pickup Finld ramoval work 8/30/06+8/31/06 48 man hours | 48 man hours
Report writing 2128/07 8 man hours 16 man hours
Whaste managamaent 8/30/086-2/28/07 6 man hours 8 man hours

March 13897
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ATTACHMENT § PHASE | REPCRT FOR PRS 33-008(a)

Reference: Environmental Restoration Project, Soptember 29, 1995, “RFI Report for TA-33,
PRSs 33-003(a), 33-004(a), 33-007(c), 33-009, 33-011(d), 33-013, 33-016, 33-017 and
Revisod Sampling Plans for PRSs 33-003(b), 33-004(k), 33-008(a), 33-008(b), C-33-001,
C-33-002," Los Alamos Natlonal Laboratory Report LA-UR-95-3625, Los Alamos, New Mexico.
(Environmental Restoration Project 1995, 1265)
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£24 Conclusion and Recommendation

To adequately assess release of potential contamination by this outfell, a second try at Phase
| sampling is proposed in conjunction with sampling in landfill SWMU 33-008(b),

5.2.6 Sampling and Analysls Plan

During t'hp Phase | sampling of landfill SWMU 33-008(h), described in Subsection 5.3 of this
RFI report, an attempt will be made to locate the pipe, If the plpe Is located, samples will be
collected as follows: if the outfall lles within the boundaries of the landfill, a sample will be taken
at the soiltuff interface in the landtill at the point indicated on the'engineering drawing as the
location of the outfall (Fig. 5-3). If the outfall is located outside the boundaries of the landfill,
a sample will be taken at that peint. This sampling will be considered Phase ! reconnaissance
sampling. Tho sample will be analyzed in the laboratory for inorganics, VOCs, and SVOCs,

53  SWMU 33-008(a,b) Landfills ot South She and East Site

SWMUs 33-008(a,b) are tandfills created at TA-33 during a 1984 ¢leanup of South and East
Sitos, SWMU 33-008(a) is discussed in the RF! Work Plan for QU 1122, Subsections 3,4.2,10
and 4.4,7 (LANL 1992, 0784), SWMU 33-008(b) is discussed in work plan Subsections 3.5.2.6
and 4.5.6. After the RFl work plan was submitted, evidence was discovoroed that the contents
of the landlill made the proposed trenching sampling plan inappropriate 10 perform. A revised
plari is presented hare,

The SWMU 33-008(a) landfill was created in 1984 at South Site when many structures and
experimontal objects were dismantled. The eleanup was intended as an interim action pending
stricter regulation of LANL cloanup activities, During cleanup, radioactive and salvageable
material ware removed; howevar, no sampling was done to identify RCRA hazardous wastes.
Remaining material wag buried in the landfill (Buhl 1984, 02.038),

The SWMU 33-008(b) landfill was ¢reated ot Enst Site during the 1984 cloanup, Radioactive
and salvageable material wero removed. Remaining material was burled. The surface was
loveled and the corners of the landfill marked with metal posts. '

The RFl work plan for QU 1122, approved by EPA in 1993, proposed tronching through each
landfill to dotermine if the contents include hazardous matetial {LANL1992,0784), Subsequent
to submiltal of the work plan, photes were discovored that were taken during the cleanup.,
Photes indicate that the buried debris included massive itoms such as telephone poles and
railroad ties and that the material is tightly packed within the landfill, it becamae ¢lear that
trenching with & backhoe as described in the work plan could not produce the desired samples,
This section presents an alternate sampling plan.
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Fig. 5-3, East Site: SWMU 33-004(k), outfall from TA-33-87, shown In relation to SWMU 33-008(b), landfill,
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SWMU 33-008(a)  This landfill lies within a horseshoe-shaped berm, TA-33.43, at South
Site, The floor of the berm appears 10 be on bedrock, At its highost peint, the berm Is about 15
ft high. The land!ill grades from the floor to the Inside curve of the berm and may be 8 ft at its
deepest point. The four corners of the landfill are marked with motal pipe. Over the years, a
thick stand of chamisa has grown on the landlill. Some of the buried material has been exposed
through erosion.

3 (O-J. 00 s LI

SWMU 33-008(b) © The landfill at Enst Site occupies the space botween the firing pads east &

of bunker TA-33-87 and shack TA-33-151. According to LANL enginecoring drawing ENG-C 3304,
this area may have originolly been excavated 1o provide material for the nearby bcrr'ns. The fill
is well compacited and éovored: there Is no longer any surface indication of its existence. The
fourcorners are marked with metal poles, The surface is level and covered with a sparse growth
of weeds and grasses. Thick stands of chamisa grow along most of the perimeter,

2

§.3.1 Provious Investigations

Prior to 1994 ER sampling, no investigations had been porformed for these landfills,

5.3.2 Flold Investigations

SWMU 33-008(a) During the 1994 sampling campaign, foug-surfaco samples ware collectod
at the South Sito landlill. Three were taken at the lower edge of the landfill. The fourth was
taken in the drainago leading from tho bermed area (Fig. 5-4), All four samplos were analyzed
for inorganics, uranium, gamma emitters and HE, Two samples were analyzed for uranium,

SWMU 33-008(b) No samples were taken within the East Site landtill boundaries during
the 1994 sampling campaign, Fig. 5-5 shows the extent of the landtill,

5.3.2.1 Rosults of Field Surveys
No ficld surveys were associated with SWMUs 33-008(a) or 33-008(b).

5.3.22 Results of Flold Screening

No radiation was detected during routine ficld sereening of sampling locations at SWMU
33-008(a).
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6.3.3 Scrooning Assessment
5.3.3.1 Comparison to Background/SALs

SWMU 33-008(a) Two SVOCs were detected in one sample (Table 5-3). No inorganies,
gamma emitters, or uranium were detected above LANL and TA-33 background UTLs.

TABLE 53
SVOCs DETECTED AT LANDFILL SWMU 33-008{a)

Paipg e (O FEeJ e LIOUE

ANALYTE SAMPLE ID DEPTH | MEDIUM | CONCENTRATION SALY
S @in) (mg/kg) {mglkg)
Di-n-butylphthalate AAAQGT7S 0-6 Soit 4,1 8000
Dinltrotoluene AAAIETS "0 Soll 2 1

¢ SAL w Screening action level.

5.3,3.2 Data Intorprotation

The question of contamination within the landfills has not been addressed, Di-n-butylphthalate,

. a plasticizer, Is a common analytical laboratory contaminant and may not be present,
Dinitrotoluene is a propellant plasticizer.

5.3.4 Concluslons and Rocommendations

Additiona! Phase | sampling is recommended for these landfills to assess the possibility of

contamination, Based on sampling and analyses, recommendations will be developed for the
disposition of the landtills,

5.3.5 Further Investigations
£.3.5.1 Sampling Objectives for SWMU 33-008{a,b)

Based on anecdotal evidence and reports of the 1984 activities that eroated these landfills,
uranium, beryllium, and lead are likely to be present in small quantities In both landfills, HE or
thelr byproducts may be prosent at the South Site tandlill, SWMU 33-008(a). Field and/or
laberatory analysis will characterize levels of radioactivity, inorganic hazardous constituents
(both total and recoverable by TCLP), and HE,

The landfills are expected to be heterogeneous. Field information will provide information
about this heterogenelty, including estimatas of the velumes of metallic material such as
cablos, of wood malcerial such as telephone peles and railroad ties, and of fill materiat, as well

RFI Report for TA-33 87 September 29, 1995







K¥l Keport

as [dontify other typos of buried material. Field investigations of the two shallow landfills will
provide estimates of several parameters assoclated with theswe sltes: the volumes of ench
landfill, the naturo of the landfill contents, levels of radioactive and hazardous constituents,
and whother or not such constituonts, If present, are migrating into the underlying tuff. The
depth of the fill/tuf intorface will be observed in each borehole placed during Phase | sampling.
The latera! extent of the landfills is known, and the depth will provide sutficlent information to
establish the total volume of the landfills.

Field crows will categorize all excavated materlal into at loast three categories (metal, wood,
soiltutf 1ill), and more If dosirable, Additiona! categories might be ostablished for glass, rubber,
or othor materlals if they are encountoro'd. The velume of each type of material In the landfill
will bo estimatod basod on the relative amounts of oach category encountorod during drilling,
This information wili also be used to stratify the collection of samples for analysis,

Samples will ha collected from the cored material, both within the landfill (l.e., above the flll/
tuff interface), at theinterfnco, and in undisturbod tuff or material bencath the landfill. Analysis
will determine whother hazardous constituents are present In any stratum at each landfill, The
'FCLP will be performed on ong-half the randomly seclected soll samples in proparation for
possible removal of landfilled materials,

53,52 Phoso | Sampling and Analysis

Phase | sampling will focus on determining: the volume of the landfills, the nature of the landfill
contents, the levels of hazardous constituents within the landlills, and possible migration of
hazardous constituents into underlying soil/tutf.

All samples will bo field scroened for radioactivity and organlc vapors 1o identify gress

concentrations of contaminants, Appropriate health and safety precautions will be undertaken
according to the site-specific health and salety plan,

Sampling Tochniques Subsuriace coro samples will be collected with an auger drill rig
outfitted with a tungsten-carbide tipped core barrol, Although this drill rig would normally drive
a hollow-stom augor drill string, in this cose no augers will be used, only a specially-built
tungsien carbide-tipped core barrel. This drill string will be cooled and lubricated with
compressed alr and Is dosigned 1o slowly mill through the various types of landfill debris
expected to be encountered, The boreheles will be advanced 2+t inte the undorlying tuff to
nominal depth of 10 ft 10 ensure the detection of contaminants that may have leached from the
landiill and migrated o the fill/tuff interface or below,
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Sampling Summary, SWMLU 33-008(a) Four cored boreholes will be drilled at the South
Site landfill at random locations within a stratified 2 by 2 grid ( four cells approximately 30 ft by
35 f1 each) laid over the site as defined by the four posts, Alternate borehole locations will be

solected within the same grid square if drilling Into the underlying tuff is not pessible because
of bit refusal.

The boreholes will be cored through the landfill surface cover layer, the debris layer, and 2 ft
into the tuff below. Four analytical samples will be ¢ollected from each borehole. Two borehole
samples will consist of actual debris materlal, one soll sample at the bottom of the tandfil}
matorial Immodiately above the tuff, and one tuff sample from botween 12 in. to 24 in. beneath
tho filltuff interface. Debris samples will be selected from the entire landfill in the following
proportions; one-third fill; one-third woed, one-third other material. Depth intorvals of analytical

samples will bo € in. the case of 1uff or soll and the thickness of the dabris when the debris
samples are being collected,

Sampling Summary, SWMU 33-008(b)  Six cored borcholes will be drilled atthe East Site
landfill at random within a stratifiod gric of 2 by 3 (six cells approximately 40 ft by 60 ft cach)
laid over tho slte within the four corner posts, Alternate borehole locations will bo selected

within the same grid square if drilling Into the underlying tutf Is not possible because of bit
refusal,

The borehelos will be cored through the land!ill surface covor layer, the debris layor, and 2 ft
into the tuff below, Four analytical samples will bo cellected from each berehole, Two samples
will consist of actual daebrls materials, one soll samplo at the bottom of the landfill material
immediately above the tuff, and one tuff sample from betwean 12 in. 1o 24 in, beneath the flil/
tutfinterface, Dobris samples willbo selectod from the entire landfillin the following proportions;
ono-third fill, one-third wood, ona-third other material. Dapth Intervals of analytical samples will

be Gin.the case of tuff orsoil and the thickness of the debris when the dabris samples are being
collected, '

Laboratory Analysis Dobris samples of land!ill material will be ficld screened for inorganics
using XRF or LIBS, All soil samples will be analyzed in tho laboratory for total inorganics and
total uranium, TCLP analyses will bo perfoermed on samples oxcoeding 20 times SAL. ME
onalyses will be performed on alf camples collectod from the South Site landfill. Analysis tor

SVOCs will be performed on all {ill samplas, tulf/lill intorface sampleos, and the samples taken
12 10 24 in. beneath the tuft/fill interface.
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ATTACHMENT 6 PHASE | REPORT FOR PRS 33-008(b)

| Reference: Environmantal Resieration Project, Septomber 29, 1995, “RFI Report for TA-33,
PRSs 33-003(a), 33-004(a), 33-007(c), 33-009, 33.011(d), 33-013, 33-016, 33-017 and
Revised Sampling Plans for PRSs 33-003(b), 33-004(k), 33-008(a), 33-008(b), C-33-001,
C-33-002," Los Alamos Natlonal Laboratory Roport LA-UR-95.3625, Los Alamos, New Maxico,
(Environmental Restoration Project 1995, 1265)
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52.4 Conclusion and Recommendation

To adoquately assess reloaso of potential contamination by this outfall, a second try at Phase
! sampling is proposed in conjunction with sampling in tandfill SWMU 33-008(b).

52.5 Sampling and Analysls Plan

During ihp Phase | sampling of landfilt SWMU 33-008(b), described in Subsection 5.3 of this
RFI roport, an attempt will be made to locate the pipe. If the pipe Is located, samples will be
collected as follows: if the outfall ties within the boundaries of the land!ill, a sample will be taken
at the soiltuff interface in the landfill at the point indicated on the'engineering drawing as the
location of the eutfall (Fig. 5-3). If the outfalt is located outside the boundarics of the landfill,
a samplo will be taken at that point. This sampling will be considered Phase ! reconnaissance
sampling. The sample will be analyzed in the laboratory for inorganics, VOCs, and SVOCs,

53 SWMU 33-008(a,b) Landfills at South She and East Site

SWMUs 33-008(a,b) are tandlills creatod at TA-33 during a 1984 cloanup of South and East
Sites, SWMU 33-008(a) is discussed in the RFI Work Plan for QU 1122, Subsactions 3.4.2.10
and 4,4,7 (LANL 1992, 0784), SWMU 33-008(b) is discussed in work plan Subsections 3,.5.2,6
and 4.5.6. After the RF) work plan was submitted, evidence was discovored that the contonts

of the landfill made the proposed trenching sampling plan inappropriate to parform. A revised
plan is presented here.

The SWMU 33-008(a) land!ill was crented in 1984 at South Site when many structuros and
experimental objects were dismantled, The cleanup was intended as an interim action pending
stricter rogulation of LANL cleanup activities. During ¢cleanup, radioactive and salvageable

malerial were removed; howevaer, no sampling was done to identify RCRA hazardous wastes.
Remaining material was buried in the landfill (Buh! 1984, 02-038).

The SWMU 33-008(b) landfill was created at East Site during the 1984 cleanup. Radioactive
and salvageablo material were removed. Remaining material was burled, The surface was
leveled and the corners of the landfill marked with matal posts,

The RFI work plan for QU 1122, approved by EPA in 1993, propoced trenching through each
landfill to determine if the contents include hazardous material (LANL 1992, 0784). Subsequont
o submittal of the work plan, photos wero discovered that were taken during the cleanup.
Phetos indicate that the buried debrls included massive items such as telophone poles and
roilroad ties and that the material is tightly packed within the landfill, It became clear that
trenching with a backhoe as described in the work plan could not produce the desired samples.
This section presents an alternate sampling plan,
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SWMU 33-008(a) This tandfill lies within a horseshoe-shaped berm, TA-33-43, at South
Site, The floor of the berm appears to be on bedrock. At its highest point, the berm is about 15
ft high. The landlill grades from the floor to the inside curve of the berm and may be 8 ft at its
deepest point. The four corners of the landfill are marked with metal pipe. Over thp years, a
thick stand of chamisa has grown on the landfill. Some of the buried material has beon exposed
through erosion.

1

SWMU 33-008(b) - The landfill at Enst Site occuples the space between the firing pads east
of bunker TA-33-87 and shack TA-33.151. According to LANL engineering drawing ENG-C 3304,
this arca may have eriginally been excavated to provide material for the nearby bon.ns. The fill
Is well compacted and covered; there is no longer any surface indication of its existence. The
fourcorners are marked with metal poles. The surfacels level and covered with a sparse growth
of woeds and grasses. Thick stands of chamisa grow along most of the perimeter.

5.3.1 Provious Investigations
Prior 10 1994 ER sampling, no investigations had been porformad for these landlilis,
5.3.2 Fleld Investigations

SWMU 33-008{a) During the 1994 sampling campaign, 1oursurtuco samples werecollocted
al the South Site landfill, Three were taken at the lower edge of the landfifl. The fourth was
taken in the dralnage leading from tha bermed nrea (Fig. 5-4). All four samples ware analyzed
for inorganics, uranium, gnmma emitters and HE, Two samples were analyzed for uranium,

SWMU 33-008(b) No samples were taken within the East Site landfill boundaries during
the 1994 sampling campaign. Fig. 5-5 shows the extent of the landfill,

§.3.2.1 Results of Fleld Survoys
No fiold surveys were associated with SWMUs 33-008(a) or 33-008(b).

5.3.2.2 Rosults of Fleld Screoning

No radiation was dotected during routine field screening of sampling locations at SWMU
33-008(a).
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53.3 Screoning Assessment
5.3.3.1 Comparison to Background/SALs

SWMU 33-008(a) Two SVOCs were detecied In ono sample (Table 5-3). No Inorganics,
gamma emitlers, or uranium were detected above LANL and TA-33 background UTLs,

TABLE 53
SVOCs DETECTED AT LANDFILL SWMU 33-008{a)

P s (G- ERESS  BIOH

ANALYTE SAMPLE ID DEPTH MEDIUM | CONCENTRATION SALe
' (in) (mo/kg) (mg/kg)
Di-n-butylphthalate AALDSGTS 0-6 Soll 4.1 8 000
Dinitrotoluene AAASGTS "0-6 Soll 2 1

¢ SAL @ Screening action level,

5.3.3.2 Datn Interprotation

The question of contamination within the landfills has not been addressed, Di-n-butylphthalate,

. a plasticizer, is a common analytical laboratory contaminant and may not be present.
Dinitrotoluene is a propellant plasticizer,

5.3.4 Conclusions and Rocommendations

Additional Phase | sumpling is recommended for these landfills to assess the possibility of

contamination, Based on sampling and analyses, recommendations will be developod for the
disposition of the landfills,

5.3.5 Further Investigations
§,3.5.1 Sampling Objoctivos for SWMU 33-0068(a,b)

Based on anecdotal avidenco and roports of the 1984 petivities that created theso landfills,
uranium, baryllium, and lead are likely to be present in small quantitios in both landfills, HE or
thoir byproducts may be prosent at the South Site landlill, SWMU 33-008(a). Field and/or
loboratory analysis will characterize levels of radioactivity, inorganic hazardous constituents
(both total and recoverable by TCLP), and HE.

The landfills are expected to be heterogenaoous, Fiold information will provide information
about this heterogeneity, including estimates of the volumes of motallic material such as
cables, of wood material such as telephona polos and raitroad ties, ond of fill material, as well
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as identify othor types of buried material. Field investigations of the two shallow landfills will
provide estimates of covoral parametors associated with theso cites: the volumes of each
landfill, the nature of the landfill contents, levels of radioactive and hazardous constituents,
and whether or not such constituents, if prosent, are migrating into the underlying tuff, The
depth of the filltuff intorface witl be observed In each borehole placed durlng Phase  sampling,
The lateral extent of the landfills is known, and the depth will provide sufficient information to
astablish the total volume ot ihe landfills,

Field crews will categorize sl excavatod material Into st lcast three categories {metal, wood,
soil/tutf {ill), and more if desirable, Additional categories might be established for glass, rubber,
or other materials if they are encountere'd. The velume of each typo of material in the landfill
will bo estimated based on the relative amounts of each category encouniered during drilling,
This information will also bo used 1o siratify the ¢ollection of samples for analysis,

Samples will ba caollected from the cored material, both within the landfill (i.e., above the fill/
tuff interface), at the interface, and in undisturbed tuff or material bencath the landfill. Analysis
will dotermine whether hazardous constituents are prasent in any stratum at each landfill, The

TCLP will be performed on onc-half the randomly celected soil samples in proparation for
pocsible ramoval of landfilled materials,

£.3.52 Phaso | Sampling and Analysls

Phase | sampling will focus on dotermining: the volume of the landfills, the nature of the landfill
contents, the lavels of hazardous constituents within the landltills, and possible migration of
hazardous constituents into underlying soil/tuff,

All samples will be field screencd for radionctivity and organic vapors to idontify gross

concentrations of contaminants, Appropriate health and safoty precautions will be undaertaken
according to the sito-specific health and salety plan,

Sampling Technigues Subsurface core samples will be collected with un auger drill rig
outfitted with a tungsten-carbide tipped core barrel, Although this drill rig would normally drive
a hollow-stem auger drill string, in this case no augers will bo used, only a specially-built
tungsten carbido-tipped core barrel. This drill string will be cooled and lubricated with
compressed alr and is designed to slowly mill through the various types of landfill debris
oxpocied to bo encountered, The bereholes will be advanced 2+t into the underlying tuif to a
nominal depth of 10 ftto ensure the detection of contaminants that may have leached from the
landfill and migrated to the fill/tuff interface or below,
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Sampling Summary, SWMU 33-008(a) Four cored boreholes will be drilled at the South
Sito landfill at random locations within a stratified 2 by 2 grid ( four cells approximately 30 ft by
35 f1 cach) laid over the site as defined by the four posts, Alternate borehole locations will be

sclected within the same grid square if drilling into the underlying tuff is not possible because
of bit refusal.

The boreholes will be corod through the landfill surface cover layer, the debris layer, and 2 #
into the tuff below, Four analytical samples willbe collected from each borehole, Two borehole
samplos will conslist of actual debris material, one soll samplo at the bottom of the landfill
material immediately above the tuff, and one tuff sample from between 12 in, to 24 in. beneath
the filltuft interface. Debris samples wlill be selected from the entire landfill in the following
proportions; ono-th!rd fill, one-third wood, one-third other material, Dopthintervals of analytical
samplos will be € in, tho case of tuff or soll and the thickness of the debris when the debris
samples are belng collected.

LS e (GRLERE-d s b

Sompling Summary, SWMU 33-008(b) Six cored boreholes will be drilled atthe East Site
landfill al random within a stratified grid of 2 by 3 (six cells approximately 40 ft by €0 ft each)
laid over the site within the four corner posts, Alternate borehole locations will be selected

within tho samo grid squaro if drilling inte the underlying tuff is not possible because of bit
refusal,

The boreholos will bo cored through the landfill surface cover layer, the dobris layor, and 2 ft
into the tulf below. Four analytical samples will be collected from each berohole. Two samples
will consist of actual debris materials, one seil sample at the bottom of the landfill material
immediately above the tuff, and enc 1uif sample from between 12 In, to 24 in. beneath the fill/
wifinterface. Debris samples will be selected fromthe entire landfillinthe following proportions;
one-thirdill, one-third wood, one-third other material, Depth intervals of analytical samples will

be Gin.thocase of tuff or soll and tho thickness of the debris whenthe debris samples are being
collected,

Laboratory Analysis Dabris samples of landfill material will be field sereoned for inorganics
using XRF or LIBS, All soll samples will be analyzed in the laboratory for total inorganics and
total uranium, TCLP analyses will be performed on samplos exceeding 20 timos SAL. ME
analysos will bo porformod on all samples collectod from the South Site landfill. Analysis for
SVOCs will be performad on all fill samples, tuli/fill interface samplos, and the samples 1aken
12 10 24 in, beneath the tii/fill interface,
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ATTACHMENT 7 PHASE | REPORT FOR PRS 33-011(d)

Reference: Environmental Raestoration Project, September 29, 1995, “RF1 Report for TA-33,
PRSs 33-003(a), 33-004(a), 33-007{¢c), 33-008, 33-011(d), 33-013, 33-016, 33-017 and
Revised Sampling Plans {or PRSs 33-003(b), 83-004(k), 33-008(a), 33-008(b), C-33-001,
C-33-002." Los Alamos National Laboratory Report LA-UR-95-3625, Los Alamos, Naw Mexico.
(Environmental Restoration Project 1995, 1265)
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4.5 SWMU 33-011(d) Storage at TA-33-20

SWMU 33-011(d) is the area usad for storage south of warehouse TA-33-20. It is discussed in
the AFI Work Plan for OU 1122 in Subsoctions 3.2.2.7 and 4,2.3.1 (LANL 1992, 0748). Lead,
uranium, and tritium were detected above SAL in one asphalt sample and its duplicate. A
radiological survey and cleanup is proposed foruranium. A Phase || sampling plan is presented
to determine oxtent of lead contamination, The conmtaminated spol hos been covored and
posted,

SWMU 33-011(d) Is located on the asphalt paving at warehouse TA-33-20. Site workers
indicated that uranium and beryllium wore stored in and around the warehouse until 1972,
Serap from recovered shots and material intended for recovery ware also stored south of the
building. All such material has been remeoved. The bullding is now used for storage and much
of the surrounding paved area is usad for parking. Potential contaminants included uranium,
beryllium, and peossibly ether inorganics.

The site is within the developed area al Main Site. It is lovel and paved with asphalt.
4.51 Previous Investigations

No previous investigations were conducted at this PRS.

4,52 Fleld Investigation

Prior 10 sampling at TA-33, Main Site was surveyed for radiation on a grid as speocified in the
work plan, No radioactivity was detected, However, atthe time of sample collection, radioactivity
was detected on asphalt at SWMU 33-011(d). As specified in the work plan, two asphalt
samples and three soil samples from below the asphalt were taken at three locations, Of these,
one asphalt and ono soil samplo (AAAGS66 and AAAGBET) waro laken at the radleactive point,
All samplos wore analyzod for Inorganics, uranium, and gamma omitters. Five of the samples
(AAAGB63, AAAGBG4, AAAGBGE, AAAGBE7, and AAAGBGS) were also analyzed for tritium and
plutonium,

4.5.2.1 Rosults of Field Survoys

All sampling points were surveyed, No other field surveys wore associnted with SWMU 33-
011(d).
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4.5.22 Results of Field Screening

Radlation was detected during routine field screening. A sample was collected later by a

samplercentified to collect radioactive samples. The entire area around the point was screened
for radiation,

4,53 Scrooning Assessment

Ui o fO~JL2)5-) = BICL

4.5.3.1 Comparison to Background/SALs

Samples AAA 6866 and AAAGBET taken from the radioactive spot contained uranium levels far-
above SAL. Lead was above background UTLs in most samples and above'soil SAL In asphalt
samplo AAAGBGGE, Other inorganics were found above background UTLs in'this same asphalt
sample. Tritium was above background UTL insamplos AAA 6864 and AAAGBE8 and above the
soil SAL in the asphalt sample AAAG863. Piutonium above the background UTL was detected
at this location (Fig, 4-5), Table 4-13 is a summary of analytes detocted above background

UTLs. Nelther UTLs nor SALs apply to asphalt; soil UTLs and SALs are listed in the table as
a peint of raference only,

4,532 Data Intorprotation

Phase | sampling resuits suggest that contamination, both radioactive and inerganic, is patchy
and not extensive. The highest levels of inorganic contamination were found in the samo
asphalt sample that containod over 3 200 mg/kg of uranium, High uranium, lead, and nickel

concentrations were also found In the soil sample collected below the pavement at the same
location,

4.5,3.3 Risk Assessment
No risk assessmon! was performad for this PRS, -

4.5.3.4 Ecotoxicelogical Screening Assessment

A global eccotoxicological assessment is prosanted in Subsection 3.2.3 of this report,

4,54 Conclusion and Recommendation

Becouse theinitinl TA-33 grid for radioactive screening was foo coarso to detoct the radioactive
spot at SWMU 33-011(d), the arca around the warchouse Is proposed for further investigation.

A Phase ll sampling and analysis planis presented toinvestigate load and uranium contamination
(Appendix B).
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TABLE4-13

ANALYTES ABOVE LANL AND TA-33 BACKGROUND UTLs AND SALs AT SWMU 33-011(d)

ANALYTE SAMPLE ID DEPTH | MEDIUM | CONCENTRATIOR | LANLUTL® TAJIUTL SOIL SAL®
n) (mgkg) (mg/kg) {mo/kp) (mp/kp)
Cadmium AAACBEE o-6 Asphalt 4 2,7 27 80
Load AAA2028 0-8 Soll 110 ae 39 400
AAAGB03 0-8 [ Asphah 45 as 30 400
AAACRG4 012 Soll 40 ao an 400
AAAGBCS 00 Asphalt 690 a9 a9 400
AAAGOE7 0.12 Soll 139 39 39 400
AAAGCBEB 012 Soil 40 a9 a9 400
Nickel AAAGBES c-0 Asphalt 240 20,7 17 1 600
Uranium AAA2028 o-6 Soll 6.8 2.8 4.8 95
AAA2274 0-8 Soll 6.7 2.8 4.8 95
AAA2278 0-8 Soll 6.3 2.8 4.8 95
AAAGBG4 0.12 Soll 5.1 2.8 4.9 95
AAAGBGG 00 Asphalt J 200 2.8 4.8 95
AAAQBOT 0.12 Solt 889 2.8 4.8 95
Zinc AAAGBSES Q-8 Asphalt 470 101 82.3 24 000
AAAGBOT Q.12 Soll 120 R )] 062.0 24 000
ANALYTE SAMPLE 1D DEPTH | MEDIUM ACTIVITY LANLUTL TA3I UTL SAL
(in) - (V) {pClg) {pCiig) {pC¥g)
géualonlum- AAAGBGD 0-6 Asphalt 0.055 0.0 0.01 27
AAAGBG4 0-12 Soll 0.083 0.01 0.01 27
AAAGDBGGC -0 Asphalt 0.4056 .01 o.M 27
AAAGBE7 0-12 Soll 0,032 .01 o0 27
AAAGBGSE 012 Soll 0.04 0.01 0.01 27
;gu;on\um- AAAGBGS 0-8 Asphalt 0.083 0.01 0.058 24
AAACDE? 0-12 Soll 0.225 0.01 0.058 24
Trtium AAABBB3 08 Acphait 3 028 pClig NDA 23.2 810
AAABEG4 012 Soll® 304 pCilg ND 23.2 810
AAAGDEE 0:12 Solic 472 pCug ND 23,2 810
* UTL = Uppor tolorance lmit.
b SAL = Screening action lavel
* Soil dopthunder 3«4 in, of asphall,
% ND w Nol dotermined,
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Fig. 4-5. Maln Site: SWMU 33-011(d), surface storage.
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ATTACHMENT 8 PHASE | REPORT FOR PRS 33-013

Reference: Environmental Restoration Project, Saptembar 29, 1995, “RFi Report for TA-33,
PRSs 33-003(a), 33-004(a), 33-007(c), 33-009, 33-011(d), 33-013, 33-016, 33-017 and
Revised Sampling Plans for PRSs 33-003(b), 33-004(k), 33-008(a), 33-008(b), C-33-001,
C-33-002.” Los Alamos Natlonal Laboratory Report LA-UR-85-3625, Los Alamos, Now Mexlco,
(Environmental Restoration Project 1985, 1265)
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4,6 SWMU 33-013 Liquid Waste Storage at the Tritium Facility

SWMU 33-013 is a surface disposal area on pavement east of the tritium facility TA-33-86. It
Is discussed in the RFI Work Plan for QU 1122, Subsections 3,2,2,8 and 4.3.4 (LANL 1992,
0784, Cadmium, chromium, and tritium were observed above SALS. Berylllum was measured

sp3 e (O~J.0kv ) s L0050

above soil background levels. However, olevated inorganics were associanted with problems in
the QA/QC data, A Phase | sampling planis presonted to determine the extent of contamination.

e
43

{»

SWMU 33-013 is an asphalt pad once used as a storage area for liquid waste. The SWMU is
located northcast of TA-33-86 and lies within the fance surrounding the TA-33-86. Long-time
employees describe the northeast section within the fence as a storage area for material
awaiting disposal. ltems for disposal included vacuum pumps from throughout LANL, barrels
of waste oll, and dumpsters of miscellancous wastes, No effort was made to cover the area,
Many containers leaked and soveral containers remained in the area for years.

The aroa is levol, about 50 ft square, pavoed with asphalt as an extension of the parking lot and
driveway around the bullding. Weods grow in the soit on three sides of the pad and in ¢racks
inthe pavement, Runoff from the aroa is 1o the cast, toward the drainago leading to Chaguehul
Canyon. East of the fonce the ground slopes at a moderate grade without obvious channeling.
There the surface material, soil with pumice, is sparsely vegetaled; some of it may be fill from
grading the site for building TA-33-86.

4.6.1 Previous investigations
No previous invostigations were conductod at this PRS,
4,62 Flold Investigation

Three samplos wore taken at random locations 0-G in. under the asphalt paving, which is 2 to
3in, thick (Fig. 4-6). All SWMU 33-013 samples were analyzed for inorganics, gamma emitters
and SVOCs, Two samples were analyzed for tritium and one for herbicides,

4,6.2.1 Reasults of Flold Survoys
All sampling points were surveyed. No other ficld survays were associated with SWMU 33-013,
4.6.22 Results of Fleld Screoning

No radiation was detected during routine field screcning of sampling locations at SWMU
33-0013.
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46.3 Screening Assessment

4.6.3.1 Comparison to Background/SALs

One somple contained inorganics above background UTLs. Two eloments, cadmium and
chromium, weore measured above tholr SALs in this sample. Both samples analyzeé for tritium
contained tritium above the TA-33 background UTL, with one concentration above SAL,
Sample AAA2037 analyzed for SVOCs had trace levals of pyrene, benzo(b)flueranthene, and
fluoranthene. SVOC results were low enough so that a multiconstituent screening was deemed
unnecessary. No herbicides were detected, Table 4-14 lists concentrations of contaminants
found above LANL and TA-33 background UTLs.

TABLE 4-14
ANALYTES EXCEEDING UTLs AT SWMU 33-013

ANALYTE SAMPLE 10 | DEPTM MEDIUM CONCENTRA- | LANLUTLY | TA93 UTL SALP
(in} TION (mp/xg) (mg/xg) {(mg/xg) (mg/xg)
Borylilum AAAZ03S 0-6 Soll ynder nsphalt 7.8 3N 1.51 None
Cadmium AAA2035 0.6 Soll under asphalt €20 2.7 2.7 8o
Chromium | AAA2035 0+6 | Soil undar asphalt 670 34,2 20,7 400
Nickel AAAZQDS 0-6 Soll under asphalt 100 28,7 17 1600
Silver AAA2035 0-6 Soit under nsphat 10 NDES ND 400
Tritlum AAA2036 0.6 | Soil undor acphalt | 3 342 pCi/y ND 23.2 pClg | 810 pCUY
Tritlum AAA2037 0.6 | Soll undar asphan 27 pCilg ND 23.2 pClg | 810 pCug
* UTL » Upper tolaranca limit,
b SAL = Scrooning action level,
¢ ND = Not dolermined,
Scptember 29, 1995 50 RFI Report for TA-33
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4.6.3.2 Data Interpretation

The analytical roquest that included the three samples from SWMU 33-013 (roquest number
14594, roport numbar 21424) also included two flold blank samples and sovoral grid samples,
High levols of silver, cadmium, chromium and zinc were reporied in fiold blank sample
AAA2188 and in grid sample AAA2099, In addition, resulls for cadmium, chromium and zine
were blased high for one of two blind tiquid QC samples Included with this batch of samples,
The result for nicke! was blased low. The observations for field blank sample AAA2188 are
anomalous, All other field blanks, which wore splits of a single sample collected from an offsite
location near Bandelier National Monument, were within TA-33 and LANL background ranges.
Results from grid sample AAA2099 may be anomalous as well; this grid point lies just south of
TA-33-86 and has tritium contamination within the TA-33 background range, but is net in an
area that would have boen affected by site activities other than stack roleases. These
anomalous observations could be the result of cross contamination either in the fiold or in the
laboratory, or of an out-of-control laboratory process. All of these samples wero collected May
12, 1993. According to tho field logs, the samples from SWMU 33-013 wore collocted in the
afternoon, while the grid sample and the ficld blank wero collocted In the morning, ruling out
cross-contamination due to the field sample collection process. The data validation narrative
associoted with report number 21424 indicates that all of the run-time QC samples were
statistically nccoplable, which would preciude an out-of-contro! laboratory process, Cross-
contamination in tho laboratory, cither from sample AAA2035 or from some other sourco,
romains a possibility.

Tho QA/QC conditions lend uncertainty to the analytical results for inorganics obtained from

the throo samples, Howaver, inorganics appear to bo elevated above SALs at isolated points
within PRS 33-013.

4,6,3.3 Rick Assessmont
No risk assessment was performed for this SWMU,
4.6.3.4 Ecotoxicologlcal Scrooning Assessmont

A global ccotoxicological assessment is presented in Subsection 3.2.3 of this roport,

4.6,4 Conclusion and Recommaeondation

Migh tritium in sample AAA2036 is oxpocted because this storage pad is immediatoly adjacent
to tho tritium facility ond fluids stored ot the site wore contaminated with tritium. Tritium is
addressoed in an RFI roport for MDA K (in preparation), A risk assessmont for tritium at Main

Scptember 29, 1995 52 RFI Report tor TA-33
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Site, discussed in the RFI report for MDA K, indicated a 1993 tritium exposure of 11.9 mrenv
yoar, woll below the DOE effective dose equivalent of 30 mrem/year.

Because the source of high inorganic concentrations reported in one sampie is uncertain,
howevar, Phase |l sampling will be conducted before turther decisions are made (Appondix B),

4,7 SWHMU 33-016 Sump at TA-33-23

SWMU 33-016 is a sump and outfall a1 bunkor TA-33-23, It is discussed in the RFI Work Plan
for OU 1122, Subsections 3.2,2,14 and 4,3.4 (LANL 1982, 0784), SVOCs above SALs were
discovered in the sump sludge, A VCA of the sump was completed in 1895,

The sump served a sink and floor drain in TA-33-23, a trim building used in the carly 1850s to
prepare propellant charges for use at South Site, Until 1994 the bunker was used for storage
by a LANL goological group, but is now empty, The sump Is located west of the door to
TA-33-28, Prior to the VCA, it was covered by a wooden lid.

At the time of construction, the area in front of TA-33-23 was graded and paved. One side of
the sumpis adjacent to the building. Two sides are surrounded by pavement and the fourth side
is o tulf embankmant, cut when the site was built, A pipe oxits the sump and loads under the
pavement to an outfall about 250 ft west of the building on the sloping side of Chaquehul
Canyon. Tha slopc is coverad with pinyon and junipertrees and sparse grasses. Soilis thin with
bedrock tulf outcrops, No drainage channel has formod at the outfall,

4.7.1 Provious Investigations
No provious invostigations ware ¢conducted at this PRS,
4.7.2 Fleld Invostigation

All sampling locations at SWMU 33-016 were selected o increase the chances of dotecling
contamination, Five samples wore taken from tha sump, two of fluid and two of sludge. A
boreholo adjacont to the sump yiclded one surface sample, onn sample at 3 1o 5 ft, and one
sample at10to 12 ft, Four surtace samples wore taken at the outfall (Fig. 4-7), All samples were
analyzed for SVOCs and HE, Liguid and subsurface samples were also analyzed for VOCs,

4,7.2.1 Results of Fleld Surveys

All sampling points wera survoyed. No other field surveys were associoted with SWMU 33-016.
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ATTACHMENT 9 PHASE | REPORT FOR PRS 33-017

Reference: Environmental Restoration Preject, September 28, 1995, “RFI Report for TA-33,
PRSs 33-003(a), 38-004(a), 33-007(c), 33-008, 33-011(d), 33-013, 33-016, 33-017 and
Revised Sampling Plans for PRSs 33-003(b), 33-004(k), 33-008(a), 33-008(b), C-33-001,
C-33-002," Los Alamos National Laboratory Raport LA-UR-95-3625, Los Alameos, New Mexico.
(Environmental Restoration Project 1995, 1265)
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4,7.3.2 Data Interprotation

The sludge at the TA-33-23 sump contains cPAHs above SALs. Analytical results from the
borehole beside the sump and at the outfali indicate that contaminants found in the sump are
not migrating from the sump.

4,7.3.3 Risk assossment

No risk assessment was performed for this PRS,

s s f0~3. 8000« LGN

4,7.3.4 Ecotoxicologleal Screoning Assessment

A global ecotoxicological assessment is presented in Subsection 3.2.3 of this repert.

4.7.4 Conclusion and Recommendation

Sampling and analysis Indicated that contamination was confinod 1o the sump, Because the
sumpis no lengor active, it was decommissioned in 1995 under a VCA plan, Approximately 250
gal. of liquid was removed from the sump, Approximatoly 45 gal. of sludge was vacuumed from
tho floor of tho sump. The sump was filled with 3 yd3 of sand ond gravel, then capped with 1
ft of concrote. No confirmatory samples were taken, The sludge was analyzed for RCRA waste
characteristics prior to disposal. Results indicated that 1,1-dichloroethylono and load were
presont.l A final roport was submitted 10 EPA by October 1, 1995, A copy is attached as
Addendum 1.

4.8 SWMU 33-017 Operational Roleases/Vohicle Malntenance Area

SWMU 33-017 encompasses the castern soction of the fenced arca at Main Site. Itis discussed
inthe RFI Work Plan for OU 1122, Subsections 3.2.2.2 and 4.2.3.1 through 4,2,3,3 (LANL 1992,
0784), Elevated levels of lead and SVOCs are associated with samples from the small area
cast of shop TA-33-39 known as the vehicle maintenanco area, A risk assessment for lead in
this area was addrassod in Subsection 4.4.4 of RFI Report LA-UR-95-882 (LANL 1995, 1212).
The vohicle maintonance area is proposed for Phase |l sampling to determine concentrations
and extent of SVOC contamination. A sampling and analysis plan is included in Appendix B,

SWMU 33-017 addresses diverse activities ot Main Site. Histeric operating activities included
the fumes from the uranium cut-off shack TA-33-40; air emissions from shop TA-33-39, tritium
releases fromthe high-pressure tritium facility TA-33-86, stack emissions from shop TA-33-119
whore uranium was processed, possible atmosphetic reloase of plutonium from the spill in
TA-33-21 [SWMUs 33-005(a,b.¢)], and any other operations orreleases that are not associated
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with other known PRSs. One spocific site, located oast of shop TA-33-39 and used for vehicle
maintenance, s included in SWMU 33-017,

The primary potential contominants wera identified as uranium, plutonium, tritium, SVOCs, and
inorganics - specifically beryllium, cadmium, and lead. Pesticides, herbicides, and PCBs may
alsc have beon used in the area encompassed by this SWMU,

Most of SWMU 33-017 lies within the securily fonce at Main Site, where laboratory and office
buildings are surrounded by asphalt pavement, The area Is level with only a slight slope to the
east, All runoff from Main Site converges on the east side of the site In a shallow fributary to .
Chaquehul Canyon, The eastern third of the site is unimproved. Construction of Main Site-
resullad in a steep bank about 20 1 high ot the head of the drainage, Runoff.and cooling water

blowdown aided vigorous vegetation growlh in this area, East of the Main Site fonce, native
pinyon-juniper woodland covers the drainage and surrounding lond,

4,81 Previous Investigations

No previous investigations were conducted at this PRS,

48,2 Flold Investigation

SWMU 33-017 is doseribed as operational reloases from Main Site. In the work plan, throe
separate sois of samples, a total of 82 surloce samples, were identiliod to address SWMU
33-017: vehicle maintenance, aitberne operational releasa, and drainage (LANL 1992, 0784).

s Fifty-six grid samples wera taken from o wide nren around Main Site and
Aroa 6. Sampleas locations were selocted by random offsats from tho nodes
of a 100-ft gric overlying Main Site and from four extensions radiating from
Main Sito as deseribed in the work plan (LANL 1992, 0784).

» Twenty drainage samples wore collocted.

» Six samples wore taken from the vehicle maintenance area oast of shop
TA-33-39. In addition te theso six samples, ton somples were collocted
from two overlapping SWMUs, SWMU 33:004(i) and SWMU 33-012(a),
ombedded in the vehicle maintenance area.

September 29, 1995 50 RFl Report for TA-33
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O
All 82 SWMU 33-017 samples were analyzed tor inorganics, 80 for radionuclides by gamma ‘::‘
spectroscopy and SVOCs, 75 for plutonium, 74 for uranium andtritium, 14 for herbicides, 9 for W,
pasticides, and 4 for PCBs. L-L:L
4.8.2.1 Results of Field Surveys g
All sampling points were surveyed. No othor fleld survoys were associated with SWMU 33-017, ,';
4.9.22 Results of Flald Screening ’p'

Tho Main Site radiation survey, described in Subsection 4.2,4.3 of the work plan, did not detect
any radioactivity (LANL 19892, 0784). No radiation was detected during routine field s¢reening
of sampling locations at SWMU 33-017.

48,3 Screening Assessment

4,8,3.1 Comparison to Background/SALs

Tritium Bocause the source of tritium is considered to be the high-pressure tritium
facility, a detalled analysis of all surface tritium at Main Site is included in the RF! Report for
MDA K (in preparation). In that report, a risk assessment lor tritium indicates that levels of
activity detected in samples collected at Main sitoand MDA K present an acceptable risk, Input
to the model included an industrial worker oxposure unit, an inhalation exposure pathway, a
contaminated volume 200 ft by 300 ft by 155 1t deep, and a 1993 activity of 17 900 pCi/g.
Calculations indicaled that the effective dose equivalant to a worker at the site would be 11.9
mrem/year under these extremely conservative conditions. The DOE allowable effective dose
equivalent is 30 mrem/year (LANL 1995, in preparation).

Grid Samples Most grid samples were usad to calculate background UTLs specific to TA-33.
Results are assossed in detail in Subsoction 3.2 of tho TA-33 RF! Report LA-UR-95-882 (LANL
1995, 1212), The grid sample sot contained somo anomalous results. Plutonlum-239 (0,174
pCi/g) was detoctod in sample AAA2089 collected about 50 ft north of the site of TA-33-21
(SWMU 33-005). Inorganic anomalies in grid samples are listed in Table 4.16. Qrganic
analytes above dotection limits ore iisted in Table 4-17, Location of all grid samples are shown
in Fig, 4.8,
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TABLE 4-16 ‘
INORGANIC CONTAMINATION ABOVE LANL AND TA-33 BACKGROUND UTLs IN
SWMU 33-017 GRID SAMPLES
ANALYTE SAMPLE 1D DEPTH | MEDIUM [ CONCENTRA= | LANLUTLM | TAS3 UTL SALP
{in) TION (mog} | (mgkg) (mghg) [ (mg/kg)
Arsanie AAA2067 0-6 Sail 13.8 11.8 4,96 None
Cadmium AAA2008D Q-6 Soil 5.2 2.7 .7 a0 .
Chromium AAAZ0SS 0«6 Sall as 335 i 20,7 400
Nickel AAA2061 Q-6 Soll 48 26.7 17 1600
AAA2075 0-6 Soll 69 26.7 17 1 600
AAA2077 0-6 Soll 400 26.7 17 1 600
Lead AAA2087 0-8 Sail 902 <}t] 36 400
AAA2082 0-6 Soil 80 39 a9 400
AAA2097 06 Sell 61 39 98 400
AAA2105 Q-6 Soll 60 38 39 400
AAAZOS3 0-8 Soll 98 39 39 400
AAAZ054 0-6 Sail 200 39 39 400
Siver AAA2092 0.8 Soil 2.3 NDC NO 400
AAA2009 0-§ Soll 4,6 ND ND 400
AAA2053 0-6 Solt 8.8 ND ND 400
AAA2054 0-8 Soll 46 ND ND 400
Uranium AAA2075 0-6 Soll 41.6 2.8 4.8 95
Zine AAA2087 0-6 Seill 217 101 02.3 24 000
® Uppor wlerance limit.
b Screoning action level,
¢ Not detarmined, -
September 29, 1995 60 RFI Report for TA-33
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TABLE 417
ORGANICS DETECTED IN SWMU 33-017 GRID SAMPLES

SVOECS SAMPLE 1D DEPTH MEDIUM RESULT SAL® EQL’
{In.) {mg/xg) {mo/kg) (mp/k)

Aconaphthene AAAZ054 0.6 Soll 0.76 4 800 Not listed
Aconaphthene AAAZOR7 0-6 Soll 0.69 4 800 Not listod
Anlline AAA2123 06 Soll 0,41 N O Not listed
Anthrocone AAAZQE3 0-6 Soll 0.85 24 000 0.33
Anthracene AAAZ054 0-6 Soll 1.2 24 Q00 0,33
Anthracone AAN2077 0.8 Soll 0.36 24 000 0.33
Anthracene AAA2097 0-6 Sell 0,85 24 000 0.33
Benzo{nlanthraconhe AAAZ053 0-8 Soll 4.1 7 0.33
Benzo{alunthrncone AAA2054 0.8 Soll 3.5 1 0.33
Bonzo{njanthracone AAAZQTT7 0-6 Soll 1.3 1 0.33
Bonzo{alanthrocone AAAZDS7 0-8 Soll %) ? 0.33
Bonzo[o)gyroneo AAAZOSI Q-8 Soll 4.7 0.7 0.33
Benzolo)nyrono AAA2064 06 Soil 4 o.1 0.33
Bonzola]pyrone AAA2Q77 0.6 Soll 1.4 o.1 0,33
Benzo{blfiuoranthono AAAZ05] 0-6 Soil 6,2 7 0.33
Bonzo(bjliuoranthene AAAZDS4 0-6 Soll 5.2 1 0.33
Benzo[b)liuaranthene AAA2077 0-6 Soll 1.8 7 0.33
Benzo(blfluoranthone AAA2097 06 Soll 3.8 1 0.33
Benzolg,hilporylene AAAZ053 0-6 Soll 1.7 44 0.33
Bonzo[g.hlporylone AAA2054 0-6 Soll 3.1 44 0.33
Benzo[g.h.llporylene AAA2077 0.6 Soll 0.66 44 0,33
Benzolk}luoranthone AAA2053 06 Soil 4,3 1 Q.33
Benzolk).uorantheneo AAA2054 0-6 Soil 3.9 1 0.33
Bonzolk}liucranthene AAA207T7 06 Soil 1.1 1 0.33
Benzo[kl}fluoranthone AAA2097 0-6 Soll 1.8 1 0.33
BHC [botas) AAA2070 0.6 Soll 0.0023 4 Not listed
Bis(2-othylhexyi)phthalate AAA2053 Q-6 Soll 1.1 50 0.33
Bis(2-othylhexy!)phthalale AAA2054 08 Soll 1.2 50 0.33
Bls(2-othylhoxyl}phthalate AAAZOD? 0-6 Soll 1.9 50 0,33
Bis(2-athylhoxyliphthalate AAA2110 0.6 Soli 3.2 50 0.33
Chrysone AAA2053 0:6 Solt 5.5 96 0.33
Chrysone AAA2054 0-6 Soll 4.6 g6 0.33
Chrycene AAA2077 0-6 Soll 1.6 96 0.33
Chrysene AAA2097 06 . Soll 2.4 96 0,33
D24 AAA2069 C-G Soll 1.89 NC Not listed
DOC [p.p*) AAAZOTY 0-6 Soll 0,0014 NC 0.03
Di-nsbutyl phthalate AAA2075 Q-6 Soll 0.5 8 000 0.33
Dibenzoturan AAA2007 Q-G Soll 0.44 NC 0.33
Dibonzola,hlanthracene AAAR0S3 0-6 Sell 0.59 0.086 0.33
Dieldrin AAAZ071 0-6 Sell 0,00083 NC Not Jlstec
Diethylphthalate AAAROGD 06 Soll 30 64 000 0.33
Dinoseb AAA2069 06 Sell 0.692 NC Not listed
Endrin AAA2070 06 Seill 0.0023 NC Not listed
Endrin AAA2071 0-6 Soil 0.0027 NC Not listed
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TABLE 417

ORGANICS DETECTED IN SWMU 33-017 GRID SAMPLES

SYOCS SAMPLE 10 DEPTH | MEDIUM | RESULT SAL Eo
(in) {mg/xg) (mg/xg) (mgko)
Fluoranthone AAA2053 Q-8 Soll 1.6 3 200 0.33
Fluoranthaeno AAA2054 06 Soli 6.2 J 200 0.33
Fluoranthone AAA2077 0.8 Soll 2.6 3 200 0,33
Fluoranthone AAAZ097 08 Soll 2.8 3200 0.393
Fluoranthene AAAZ098 0-6 Soll 0.61 3 200 0.33
Fluorene AAA2054 06 Soll Q.60 3 200 0.33
Flucrone AAA2097 06 Soll 0.58 3 200 0.33
Indono[1,2,3-cd]pyrone AAA20L3 06 Soll 2.2 1 0.33
Indeno{1,2,3«cd)pyrene AAA2054 0-8 Solt 3.2 1 0.33
Indono{1,2,3«dlpyrone AAA2077 0.6 Soll 0.82 1 0.33
Naphthalona AAN2054 0.6 Soll 0.39 J 200 0,33
Naphthalone AAA2007 06 Soll 0.93 3 200 0.33
Phenanthrane AAA2053 06 Soil 4.7 M 0,33
Phananthroneo AAAZQS4 0:8 Soll 5.9 NC 0.33
Phonanthrone AAAZO77 06 Soill 1.5 NC 0.33
Phonanthreneo AAARQ97 Q-6 Soll 2.8 NC @.33
Phonanthreneo AAAZQDD QG Soll 0.39 NC 0,33
Pyrono AAA205] 08 Sell 19.6 2 400 .33
Pyrane AAA2054 Q-6 Soll 27.4 2 400 0.33
Pyrone AAA20GS Q-6 Sell 0.49 2 400 0.33
Pyrono AAAR070 06 Soll 0.38 2400 0.33
Pyrone AAA2077 0-6 Soll 2.6 2400 0.33
Pyrono AAA2097 0:6 Sall 3.3 2400 .33
Pyrona AAA2098 06 Soll 0.53 2 400 0.33
Pyreno AAAR221 0-6 Seil 0.69 2 400 0.33
Pyrone AAA2222 0:6 Soll 0.44 2 400 0.33
* SAL » Scroening action lavels,
® EQL = Estimatod quantitation limits.
* NC = Not caleulatod due to insutfident toxiclty data,
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Dralnage Samples Four inorganics from the drainage samples exceeded LANL and TA-33
background UTLs (Table 4-18). Trace amounts of four organics were found above detection

limits (Table 4-19), No other analyte concentrations were found above TA-33 and LANL
background UTLs. No figure is given for these drainage samples.

TABLE4-18
INORGANIC ANALYTES ABOVE [LANL AND TA-33 BACKGROUND UTLs AT SWMU 33-017
DRAINAGES
ANALYTE } SAMPLEID | DEPTH | MEDIUM CONCENTRA- | LANLUTLS | TAJAUTL SALD
(In} TION (mg/kg) (mg/kg) {mgfkg) (mgfkg)
Cadmium | AAA2061 0-6 Soll 3.3 2.7 2,7 a0
Leoad AAA2055 0-6 Sail 40 a9 £v.39 400
AAA2091 0-6 Soil 08 30 39 400
AAA2185 0-6 Soll 100 39 38 400
Uranium | AAA2165 0-6 Soll 5.2 2.8 4.8 95
Zinc AAA2056 0-6 Soll 110 101 62.2 24 000
AAA2183 0-6 Soll 110 101 €2.3 24 000
AAAZ061 0-6 Sall 750 101 62.3 24 000
AAAZ1D5 0-6 Soll 350 101 62.3 24 000
¢ Uppeor toleranco fimit,
b Screening action level,
TABLE 4-19
ORGANIC ANALYTES ABOVE LANL AND TA-33 BACKGROUND UTLs AT SWMU 33-017
. DRAINAGES
ANALYTE SAMPLE ID | DEPTH | MEDIUM CONCENTRA- EQLY SALP
(in} TION (mg/kg) {mg/kg) (mg/kg)
Banzo(b)iluoranthone | AAA205S 0-6 Soll 0.44 0.33 1
Fluoranthone AAA2056 0.6 Soll 0.41 0.33 3200
AAA2064 0.6 Soil 0.72 0.33 3200
Phenanthrene AAA2056 0-6 Solt 0.37 0.33 NBS
AAA2064 0.6 Soll 0.59 0.33 NDs
Pyrono AAA2055 0-6 Soll 0.71 0.33 2400
AAAZ2056 Q.6 Soll 0.36 0,38 2 400
AAAZ064 0.6 Soll 0.66 0.33 2400
* Estimated quanttation limit,
b Serooning action lavel.
¢ Not delormined.
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Veohicle Malntonancelocated within the vohicle maintenance arca east of shop TA-33-39 are . %;'
overlapping SWMUs 33-004(1) and 33-012(n). These SWMUs were discussed in dopth In RF} -:
Report LA-UR-95-882, Subsections 4.4 and 4.9 (LANL 1995, 1212). Elevated levels of lead i
wore detected in most samples from the area cast of the shop, As a moans.of dealing with the ‘_‘i‘
overlapping PRSs, all inorganic contamination was ascribed to SWMU 33-004(i), outfalls from E‘I
the shop, because the shop contained a lead molting facility, Fig, 4-9 shows the relationship -e
of these overlapping SWMUs, :

8

Inorganics and SVOCs were detected in 14 of the 16 samples taken in the vehicle maintenance
area. Seven samples contained PAMs above SAL. Because SVOCs are logically associated
wlith maintenance activities, this contamination is ascribed to SWMU 33-017. Table 4-20 lists
inorganics detocted in the vehicle maintenance area, Table 4-21 lists the SVOCs. TICs were
detected in all SVOC samples,

4,8,32 Data Interpretation

SVOCs, specifically cPAMs, were found in the vehicle maintenance area at levels that
oxcocded SALs, Withtho exception of lead, inorganics, radionuclides, horbicides, and pesticides
wore below SALs, SVOCs and PCBs are discussed in the Appendix B sampling and analysis
plan for SWMU 33-017.

The area east of TA-33-39, represented by six samplos from SWMU 33-004(l), four samples
from SWMU 33-012(a), three samples from the vehiclo maintenance area, and four samples
from the main drainage, appears to have widespread above-background concentrations of lead
and zine, plus a few above-background observations of nickel and chromium. These analytes
are addressed in a separate RF!report LA-UR-95-882 (LANL 1995, 1212). Three samples from
SWMU 33-012(a) were analyzed for PCBs. Sample AAA2032 contained 2.3 mg/kg PCBs and
sample AAA2034 contalned 0.25 mg/kg. PCB migration at Main Site is addrossed under area
of concern (AQC) C-33-001 in Subsection 5.4 of this RFI report.

4,8.3.3 Risk Assossmont

Leoad results were includod in the SWMU 33-004(i) preliminary risk assessmeont described in
RF! Report LA-UR-95-882, Subsection 4.4, Results indicate that although lead contamination
is widespread in the arca east of TA-33-39, it would not pose a risk to the mest sensitive
population, children undor seven years (LANL 1995, 1212), Becouse SWMU 33-004(i) is
ombedded SWMU 33-017, calculations for this risk assessment are repeated in Appendix D of
this RF! repont for completenoss in dealing with SWMU 33-017. According to EPA, an
acceptable risk for load exposure is 1ess than 5% of the population expected to have bloed lead
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TABLE 4-20 =
INORGANICS DETECTED ABOVE LANL AND TA-33 BACKGROUND UTLs AT SWMU 33-017 :7
VEHICLE MAINTENANCE AREA =
ANALYTE | SAMPLEID | DEPTH | MEDIUM | RESULT | LANLUTL® | TA33 UTL SAL® w:
(in.) (mg/xg) (mg/kg) (mg/kg) (mo/kg) =
Chromium  |AAA2051 0-6 Soll 84 34,2 20,7 400 .
Chromium  |AAA1978 0-6 Soll 60 34,2 20.7 400 Z
Lead AAA2049 0-6 Soil 64 39 39 1 600 "
Lead AAA2050 0-6 Soil 90 ag a3y 400 <
Lead AAA2051 0-6 Soit 170 38 39 400
Lead AAA2052 0-6 Soll 46 39 a9 400
Lead AAA2053 0-6 Soll 98 a9 a9 400
Lead AAA2054 0-6 Soll 200 39 a9 400
Lead AAA1876 0-6 Soll 78 39 Rl 400
Lead AAA1977 0-6 Soll 73 39 39 400
Load AAA1978 0-6 Soll 800 ap a9 400
Lead AAA1979 0-6 Soll 71 39 30 400
Lead AAA1980 0-6 Soll 210 39 39 400
Lead AAAR031 -6 Soil 104 39 a9 400
Lead AAA2032 0-6 Soll 118 39 39 400
Lead AAA2033 0-6 Soil 53 a9 39 400
Nickol AAA2051 0-6 Soil 73 26.7 17 1 600
Nickel AAA2052 0-6 Soll 87 26.7 17 1 600
Nickel AAA2053 0-6 Soll 35 26.7 17 1 600
Sliver AAAZ053 0-6 Soll 8.8 NC® NC 400
Sliver AAA2054 0-6 Soll 45 NC NC 400
Uranium AAAZ052 06 Soil 3.6 2,82 4,84 25
Uranium AAA2053 0-6 Soil 3.5 2,82 4,84 95
Uranlum AAA2054 0-6 Soll 4.2 2.82 4,04 95
Uranium AAA1976 06 Sail 3.1 2.82 4,84 85
Uranium AAA1977 0-§ Soll 3.9 2.82 4,84 85
Zine AAA204D 0-6 Soil 730 101 62.3 24 000
Zine AAA2050 0-6 Sell 530 101 62.3 24 000
Zine AAA2051 0-6 Soil 1700 101 62,3 24 000
2ing AAA2053 0-6 Soil 330 101 - 62,3 24 000
Zinc AAAZ054 - Soil 350 101 - 62.3 24 000
Zinc AAA1976 0-6 Soll 210 101 62.3 24 000
Zine AAA1977 0+6 Sell 120 101 62.3 24 000
Zinc AAA1980 0-6 Soll 130 101 02.3 24 000
Zinc AAA2031 0:6 Soll 820 101 62,3 24 000
Zinc AAA2032 0-6 Soll 610 101 02.3 24 000
Zine AAA2033 0-6 Sell 210 101 62.3 24 000

3d

* UTL = Uppor tolaranco limit,
b SAL » Scrooning action lavel,
* NC = Not calculntod duo to insutficiont data above detection limit,
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TABLE 4-21
ORGANICS DETECTED AT SWMU 33-017 VEHICLE MAINTENANCE AREA

ANALYTE SAMPLE ID | DEPTH | MEDIUM RESULT SAL EQLY
{in (m@/%g) (mo/kg) (mg/kg)

Acenaphthene AAAZ05N (] Solt 0.47 4 800 Not liated
Acenapnhthono AAAZOS4 0.8 Soll 0,75 4 800 Not illsted
Acenaphthaene AAA1S76 0-6 Soll 0.63 4 800 Not listed
Acenaphthene AAA1DT7O 0-6 Soll 0.47 4 800 Not listed
Anthracene AAAZO51 0«6 Soli 2,3 24 000 0.33
Anthrocone AAA2063 0-8 Soll 0,85 <4 000 0.33
Anthracene AAA2054 0-8 Soll 1.2 24 000 0.33
Anthracene AAA1IDT7E 0-8 Soll 0.94 24 000 0.33
Anthraceno AAA1878 Q-6 Solt 0.69 24 000 0,33
Anthraceno AAA1IDT7O 0-8 Soll 0.92 24 000 0,33
Benzo[ajanthracone AAAZO51 0-6 Soll 8.2 7 0.33
Benzo[nlonthracone AAA2063 0-8 Soll 4,1 7 0.33
Benzololanthracene AAAZOS4 0-6 Soil 3.5 7 0,33
Benzo[nlanthragene AAA2032 0-8 Soll 0.51 1 0.33
Benzo[olanthracono AAAIR76 0+8 Soll 1.8 7 0,33
Benzolajanthrmcene AAAIRTT7 0.8 Soll 0.39 H 0,33
Bonzo[alanthrucone AAA1Q978 06 Seil 1.3 7 0.33
Beonzo[a]janthracone AAA1D70 0-6 Soll 1.6 1 0.33
Benzolalanthracene AAA1980 0-8 Sall 0.6 1 .33
Bonzola)pyrane AAA2051 0-6 Soll 7.5 .1 €,33
Benzo[o)pyrene AAA2053 Q-6 Soll 4,7 o.1 0.33
Benzola)pyrone AAA2054 0-6 Soll 4 0.1 0.33
Bonzo[o)pyrene AAA1D76 0-6 Soll 0.64 0.1 .33
Bonzolalpyrene AAA1978 0-6 Sall 0.86 0,1 0.33
Bonzo[a]pyrene AAA1D7D 0-6 Soil 1.3 0.1 0.33
Benzololpytone AAA10B0 Q-6 Soll 0,62 Q.1 0.33
Benzo(blfiueranthane AAAZQ4D 0-8 Soll 0.34 0.7 0.33
Benzo[b)lluoranthene AAA2051 Q-6 Soll 0.8 1 0.33
Benzolb)fluoranthona AAA2053 0-6 Soil 6.2 1 0.33
Benzofbliuoranthone AAA2054 0.6 Soll 52 1 0.33
Banzolbltiuorunthene AAA2032 0-6 Soll 0.43 1 0.33
Benzo|b)lluoranthono AAAIDTE 0-6 Soll 1.1 b 0.33
Benzo[b)iluorantheno AAAIBT? 0-6 Soll 0.45 1 0,33
Benzo(b]fluoranthone AAA1DT7A 0-6 Seil 1.5 1 0.33
Bonzo(b)lluoranthone AAA1DTH 06 Seil 3.7 1 0.33
Bonzo(blflucranthona AAA1380 0-6 Soll 0.8 1 .33
Benzolg.h.ijparylone AAA2051 0.6 Soll 3.1 NC*® 0.33
Benzo(g.h.l)perylene AAAQQ53 0-6 Soll 1.7 NC 2.33
Bonzo{g,h,llperylone AAA2054 06 Soil an NC @.33
Bonzolk}lluorantheno AAA2049 0-6 Soll 0,34 7 0,33
Bonzolkllluotanthene AAA2081 06 Sell 7.1 1 .33
Benzo[k}{luoranthena AAA2053 0-6 Soll 4.3 1 0.33
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TABLE 4-21 (CONTINUED)
ORGANICS DETECTED AT SWMU 23-017 VEHICLE MAINTENANCE AREA

ANALYTE SAMPLE ID | DEPTH MEDIUM RESULT SAL* EQL®
{in.) {mg/xg) {mp/kg) {mekg)

Benzo[klluoranthene AAAZQS4 0-8 Solt 3.9 7 0,33
Benzo{K)fluoranthene AAA2032 0-8 Soil 0.52 7 0.33
Benzo{k}iuoranthene AAAID7D 0-6 Soll 0,36 7 0.33 .
Benzolk}{lueranthone AAA1080 -6 Soll Q.67 1 0.33
Bis(2-0thylhexyl)phthnlate AAA2049 0-6 Soil 1.4 50 0,33 o
Bis(2-othylhexyl)phihnlate AAA2051 0-8 Soit 0.02 s¢ 033 -
Bis(2-ethythexyl)phthalale AAA2053 0-8 Sl 1.1 &0 0.33
Bis(2-othylhexyl)phthalate AAA2054 0-8 S0l 1.2 50 0,33
Bis(2-othylhexyl)phthalnle AAA2031 0-6 Soll 1.1 50 0,33
Bls(2-othylhexyl)phthalate AAA2032 06 Sall 1.3 50 0.33
Chrycone AAAZ049 0-6 Soll 0.35 - 96, 0,33
Chrysone AAA2051 0-6 Soll 9.2 96 0,33
Chryzone AAAZ2053 05 Soll 5.6 96 0.33
Chrysone AAA2054 08 Soll 4.6 98 0.33
Chrysone AAAZ20032 06 Soll Q.54 96 0.33
Chrysone AAA1B76 -6 Soll 2 g6 0,33
Chrycone AAA1Q77 0.6 Soll 0.54 96 0,33
Chrycane AAATD7R C-6 Soll 1.5 6 0.33
Chrysene AAA1879 06 Soll 1.5 Q8 0,33
Chrysone AAA1980 06 Soll 0.64 06 0.33
Dibenzofa,hlanthencane AAA2053 0.6 Soll 0,59 Q.1 0.33
Fluoranthone AAA2040 0-8 Soil 0.65 3 200 0,33
Fluoranthene AAA2051 Q-6 Soll 20.1 3 200 0.33
Fluoranthena AAA2053 0-6 Soil 1.6 3 200 0.33
Fluoranthono AAA2054 06 Soll 6.2 3 200 0.33
Flueranthene AAA2032 0-6 Soll 0.68 J 200 0.33
Fluorantheneo AAA1DTS -6 Soil 0.44 3 200 0.33
Fluorantheno AAA1976 0-8 Soll 2.7 3 200 0.33
Fivoranthone AAA1S77 0-6 Soll 0.54 3 200 0,33
Fluotanthone AAA1878 06 Soll 1.4 J 200 0.33
Fluoranthone AAA1D80 Q.0 Soll 1.3 3 200 .33
Fluotene AAA2054 06 Soil 0.5 3 200 0,33
Fluotene AAA1D76 Q-6 Soll Q.38 3 200 0.33
Fluorene AAA1979 C-4 Soll .33 3 200 0.33
Indono{1.2,3-cd)pyrone AAA2051 -6 Soll 4.2 7 0,33
Indeno(1,2,3=cd]pyrone AAA2053 0-6 Soli 2.2 1 0.33
Indonoe[1,2,3=cd]pyrone AAA2054 0-G Soli 3.3 7 0.33
Naphthalohe AAA2054 0-6 Soll Q.39 3 200 0,33
Phenanthrone AAA2051 0-6 Soil 12.6 None 0.33
Phonanthrone AAA2052 0.6 Soit 0.34 None 0,33
Phenanthrane AAAZ0S] -6 Soll 4.7 None 0.33
Phonanthrone - |AAA2054 0.6 Soil 5.6 None €.33
Phenanthrone AAAR032 0-6 Soil 0.96 None 0,33
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TABLE 4-21 (CONTINUED)
ORGANICS DETECTED AT SWMU 33-017 VEHICLE MAINTENANCE AREA

ANALYTE SAMPLE 1D DEPTH MEDIUM RESULT SAL® EQL* -~
(n.) (mg/kg) (mo/xg) (mg/xp)

Phenanthrone AAA1D78 06 Soll 3.8 None 0.33
Phenanthrone AAANRTT 0-6 Soll 0.5 None 0.33
Phenanthrene AAA1D78 0-6 Soll 2.5 None 0.33
Phenanthrone AAA1D79 0-6 Sall 2.9 None 0.33
Phonanthrene AAA1DB0 0-8 Soll 1.2 None 0.33
Pyrone AAA2049 0-8 Soll 0.92 2 400 0.33
Pyrene AAA2050 0-6 Soil 0.35 2 400 0.33
Pyrone AAA20561 06 Soll 26,7 2 400 0.33
Pyrene AAA2052 0-6 Soll 1.7 2 400 0.33
Pyrone AAAZ2053 06 Soll 19.6 2 400 0.33
Pyrone AAA2054 0-6 Seil 27.4 2 400 0.33
Pyrone AAA2032 08 Seil 2.1 2 400 0.33
Pyrene AAA197S 0-6 Soll 0.51 2 400 0.33
Pyrene AAA1976 Q-0 Soll 4.5 2400 0.33
Pyrone AAA1977 06 Sail 1.4 2 400 0.33
Pytone AAA1078 0-6 Soll 4.2 2 400 0.33
Pyrene AAA1QTD 06 Soll 2.3 2 400 0.33
Pyreno AAA1980 0.0 Soll 1.6 2 400 0.33
* SAL = S¢rooning action lavel,
* EQL = Estimated quanttation limit.
¢ NC = Not calculntod duoe to inoufficient loxicity data
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showing overlapping SWMUs 33-004(i) and 33-012(a).
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levels of greater than 10 pg/dL. Rosults of the modeling offort for TA-33 reveal that 1.66% of
a hypothotical population of children exposed to 416,3 mg/kg of lead would exceed the

standard value of 10 ug/dL, indicating that adverse health offects from lead oxposure are
unlikely at this site,

The same exposure unit used for lead, approximately 0,15 acres oast of TA-33-39, was used
for @ preliminary risk assessment for the PAHs (Fig. 4-9). Risk assessment calcula.tlons for
SWMU 33-017 are prosented in Appendix D of this AF! report. Results show that the estimated
carcinogenic risk to construction workors Is low at both the mean and the 5% UCL
concentrations: 2,7E-07 and 5.6E-07, respectively, Estimated risk to future residents based on
the mean PAH concentrationis 3.1E-06 and when basod on all seven 95% UCLs, estimated risk
rises to 2,1E-05,

s i SRS N SEN R RS

4,8,3.4 Ecotoxicologlcal Scroaning Assessment

A global ecotoxicological assessmont is presented in Subsection 3.2.3 of this RFI report.

4.8,4 Conclusion and Rocommendation

Based on results of this preliminary risk assessmant for SVOCs, further study will be taken in
this exposure unit, which includes the arca extending approximately 130 ft cast of shop
TA-33-39. Phaso Il sampling will collect additional samplas in the vicinity of the elevated
SVOCs to refino leve! and extent of contamination (Appendix B),

5.0 REVISED PHASE | SAMPLING AND ANALYSIS PLANS

Information gathered since the RF! work plan LA-UR-92-925 was submitted in May 1992
indicates that six sampling plans arc inadequate or inappropriate, Therefore, revisod sampling
plans for the PRSs listed In Table 5-1 are submittod in Section 5.0,

51  SWMU 33-003(b) MDA-D, East Site

SWMU 33-003(b) is underground exporimental chamber TA-33-6 ot MDA D, 1t Is discussed in
the RFI Work Plan for OU 1122, Subsections 3,5.2,1 and 4,5,3,1 (LANL 1992, 0784), No action
is proposed for the chamber based on an agssessment of exposure pathways. A Phase |l
sampling planis presented for the surface and subsurface'soil component of SWMU 33-003(b).
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APPENDIXD RISK ASSESSMENT CALCULATIONS FOR SWMU 33-017

1.0 EXPOSURE ASSESSMENT

Exposure assessment requires identification of appropriate land use sconarios, oxposure
units, potential human recoptors and oiposuro routos, and estimates of contaminant intake,
For the risk assessmants described in this repont, it is assumed that all tand may be used for
future residential sites, For an exposure unit under the residential scenario, it is assumed that
each residonce will occupy approximately 0.15 acres {500 m2). The human'exposure
assumptions are thal residents will be exposed to existing site contaminants for 20 hours/day,
350 days/year, for 30 years. The exposure pathways that are considered under the residontial
sconario Include inhalation of vapors and wind-blown dust: ingestion of contaminated soll,
walter, and fruits or vegelables grown in contaminated soll; and contaminated solls or water
coming into contact with the skin, Attachment 1 to Appendix K of the Installation Work Plan
(IWP) provides additional detall about the intake assumptions used for each exposure
pathway, under cach land use scenario (LANL 1993, 1017).

20 TOXICITY ASSESS . ..oNT

Toxlcity assessment requires Iidentifying appropriate toxicily values for contaminants of
potential concarn, Slope factors, which axpress the potentinl of a contaminant to cause cancor,
are obtained from the Environmental Protection Agency's (EPA) Integrated Risk Information
System, EPA’s Health Effects Assessment Summary Tables, or the Superfund Health Risk
Tochnical Support Center, Reference doses, which express non-carcinogenic toxicity of
contaminants, are based on the most sensitive dota set available for a given target organ or
system (e.g., the liver or central nervous system).

Characterizing risk consists of two stops: calculating a guantified estimate of risk (e.g.,
exposuro may result in a one in a million chance of developing cancar), and considering the
uncertainties associatod with tho estimate to place risk in perspective, The numerical estimate
of risk Is calculated using mathods found in EPA's Risk Assessment Guidance for Suporrund
(EPA 1989, 0305). The uncertainty analysis considers both the uncertaintios inheront in the
risk assessmant process and the uncertainties specific to a particular site,

Appendix K of the IWP presents a detailed doscription of the risk assessment process adopted
by LANL's Environmental Restoration ER Project (LANL 1993, 1017),
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3.0 RISK CALCULATION FOR LEAD AT SWMU 33-017 VEHICLE MAINTENANCE AREA s
Preliminary riskassessment rosults fortho area east of TA-33-39 were discussed in Subsection 7
4.8.3.3 of this RF| report. This subsection discusses the calculations leading to these results, E.:
Analytical results for lead used in the calculations are given in Table D-1. "5'
TABLE D-1 f?’
LEAD VALUES IN EXPOSURE UNIT EAST OF TA-33-39 2
. i,
&
PRS® SITEID SAMPLE 1D LEAD (mgrka)
33-004(), north 33-1055 AAA1975 10
331056 AAA1976 79
33-1057 AAA1977 73
33-004(1), south 33-1058 AAA1978 800
33-1059 AAA1979 7
33-1060 AAA1580 210
33-012(a) 33-1088 AAA2031 104
33-1087 AAA2032 118
33-1088 AAA2033 53
33-1089 AAA2034 9
33-017, vehicle 33-1102 AAAZ049 64
maintenanco area 33-1103 AAA2050 90
33-1104 AAAZ051 170
33-017, top of 33-1105 AAA2052 46
main drainage 33-1106 AAA2053 98
33+1107 AAA2054 200

* PCB = Polychiorinated biphenyls,
3.1 Caleulations for Lead at the SWMU 33-017 Exposuro Unit

The calculation of the mean and upper confidence bound for lead contamination In the
exposure unit east of TA-33-39 followed the method for minimum variance unbiased (MVU)
estimation for lognormal populations described by Gilbert (1987, 0506), pp. 165-166, The data
in Table D-1 aro seen to be approximately loghormally distributed in the probabillity plet of Fig.
D-1. (This is a probability plot, that is, the observed values have been sorted and plotted on a
|ogarithmié scale against order statisties from the standard normal distribution. Data from a
log-normal distribution should fall approximately along a stralght line in such a plot. The
departures from a straight line that occur at the low ond in Fig, D-1 inflate the estimate of the
variance and the estimates of the mean, seo Equation 1 below, and especially of the upper
confidenco interval.)
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The MVU estimate of the mean is

52
a-[oxp(v)]wn{-g-} _ )

where is the sample mean of the logged data, Is the sample variance, n
is the sample size, and is a function tabled in Giibert's book (aithough for
our calculations we programmed this function using the series expansion
given on p. 165 of that book and verified our program by comparing its
rosults with Gilbert's Table A9.) An unbiased estimator of the variance of
is given by '

52 ¢ s2(n-2) (2)
s2(j1) = exp(25) \Pn(%] -\P,{—Y-—-—}

n=1

and thus a 95% upper confidence interal for tho mean is computed finally
as

B +1nat,0955(1) @)

assuming approximate normality of the estimate (an application of the
Central Limit Theorem of probability theory) with the usual number of
dogrees of freedom,

Risks were estimated using the EPA’'s Integrated Exposure Uptake Blokinetic (IEUBK) Model,
Version 0.99d (EPA 1994, 1178). This mode! considers exposure to lead from several
pathways and correlatos total exposure to a blood lead level, which is the standard doscriptor
of lead exposure. The IEUBK mode! applies to young children from birth 10 soven years
because childron are more sonsitive to load toxicity than adults. According to EPA, an
acceptable risk for lead exposure is less than 5% of the population expected te have blood lead
lovels of greater than 10 pQ/dL. Results of the modeling effort for TA-33 reveal that 1.66% of
a hypothetical population of children exposed to 416.3 mg/kg of lead would exceod the
standard value of 10 pg/dL, indicating that adverse health effects from lead exposure are
unlikely at this site.
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3.2 Results of the EPA Lead Modol (vorsion 0.99d) based on 95% UCL Lead Concentration
In Soll at tho SWMU 33-017 Exposuro Unit

Rosults of the EPA Lead (Pb) Modoel (Vorsion 0.99d) based on 95% Upper Confidence Limit
(UcL)

AR CONCENTRATION: 0.100 ug Po/m®  DEFAULT
Indoor air Pb Concentration:  46.0 parcent of outdoor
OTHER AIR PARAMETERS
Age | Time Outdoors | Vontilation Rate | Lung Absolute

(hr) (m3/day) (%)
0-1 1.0 20 32.0
1+2 2.0 3.0 32.0
23 3.0 5.0 32,0
3-4 4,0 50 32,0
4.5 4,0 5.0 32.0
58 4,0 7.0 32.0
6-7 4,0 7.0 32,0

DIET: DEFAULT

DRINKING WATER Concontration: 4.00 ug Po. DEFAULT
WATER Consumption: DEFAULT

SOIL AND DUST
Seit: Constant concentration
Dust: Multiple sourco analysis
AGE SO HOUSE DUST
(1g Pb/g) {ng Pb/g)
01 3500 255.0
12 350.0 255.0
2-3 3500 255.0
34 350.0 255.0
4-5 350.0 255.0
56 350.0 255.0
6-7 350.0 255,0
Additional dust source:  None DEFAULT
Soil contribution conversion factor: 0,70
Air contribution conversion {aclor; 100.0
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PAINT INTAKE: 0.00 pg Pb/day DEFAULT

MATERNAL CONTRIBUTION: Infant Model
Maternat Bloed Contribution: 2,50 pug Phvdl

CALCULATED BLOOD Pb and Pb
UPTAKES

YEAR | BLOOD LEVEL | TOTAL UPTAKE | SOIL + DUST UPTAKE
(g /d) {ug /day) {ng /day)

0.5-1 5.2 9.66 6.80
1-2 5.8 14,12 10.64
23 5.5 14,71 10.80
J-4 5.2 14,85 10.97

4.3 12.27 8.35

5-6 3.7 11.80 7.58

6-7 3.4 11.76 7.21

<O ¢ TO~J R e LI

DIET UPTAKE | WATER UPTAKE | PAINT UPTAKE | AIR UPTAKE
(ug /day) (ug /day) (ug /day) {1g /day)

248 0.36 0.00 Q.03
2.55 0.88 0.00 0.04
2.91 0.93 0.00 0.08
2.84 0.96 0.00 0.08
2.81 1.03 0.00 0.06
2.99 110 0,00 0.1
3,32 1,12 0.00 0.11

RFI Report for TA-33 September 29, 1995







RFI Report

Lead behind Building TA-33-39

95% UCL for mean: 211

g & St
3 - - (0.99,0.95) UTL for background: 39
2 . .

Fig. D-1, Probabllity plot of load values.
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4.0 RISK CALCULATION FOR PAHs AT SWMU 33-017 VEHICLE MAINTENANCE AREA

4.1 Risk Calculations for PAHs

The same formulas were used 1o calculate means and 95% UCLs for the seven PAHs shown
in Table D-2, Below-dotoction-level obsarvations were replaced by ono-half tho deotoction
level. The approximate log-normatity of the above-detection=lovel obsorvations ig illustrated in
Fig. D-2 for benzo[a]anthracene, which Is typical of the PAHMs for which six to nine of the 16
observations are above the detection tevel (L.e,, tive of the seven constituents in Tabio D-2).

TABLED-2
PAHs IN EXPOSURE UNIT EAST OF TA-33-39

33-017: VEHICLE A3-017: TQP OF MAIN

MAINTENANCE AREA DRAINAGE

AAAZ2049 | AAAZ050 [ AAAZ051 [ AAAZDS2 | AAA2053 | AAA2054
Banzo[alanthracene <0.33 <0.33 8.20 <0.,33 4,10 3.50
Bonzo[alpyreno <0,33 <0,33 7.50 «<0.33 4,70 4.00
Bonzo[blfluoranthono 0.34 <0.,33 9.80 <0,33 6.20 5.20
Bonzo[K]luoranthone 0.34 <0.,33 7.10 <0.33 4.30 3.90
Chrysene 0.35 <0.33 9,20 <0,33 5.50 4.60
Dibonzola,hlanthracone | <0.33 <0.33 <0.33 <0.33 0.59 <0.33
indonof1,2,3-¢cd]pyrone | <0,33 <0.33 4.20 <0.33 2.20 3.30

33-004{i): NORTH 33-004(l): SOUTH

OUTFALL OUTFALL

AAA1975 | AAA1I976 | AAA1977 | AAA1978 | AAAT9T9 | AAA1G80D
Benzo[a)anthracene «<0,33 1.80 0.39 1.30 1.60 0.60
Bonzo{alpyrono <0.,33 0.64 <0.33 0.86 1.30 0.62
Benze[b)tlueranthene <0.33 1.10 0.45 1.50 3.10 0.80
Bonzo{kjtiuoranthenae <0.33 <0.,33 <0.33 0.36 <0.33 0.57
Chrysono <0.33 2.00 0.54 1.50 1.50 0.64
Dibenzola hlanthracono | «0,33 <0.33 <0.33 «<0.33 <0.33 <0.33
Indono[1,2,3-cd]pyrone | 0,33 <0.33 <0.33 «<0,33 <0.33 <0.33
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TABLE D-2 (CONTINUED)

PAHs IN EXPOSURE UNIT EAST OF TA-33-39

33-012(a): STORAGE AREA
AAA2031 | AAA2032 | AAA2033 | AAA2034
Benzolalanthracene <0.33 0.51 <0.33 <0.33
Benzolalpyrene <0.33 <0.33 <0.33 <0,33
Benzo[b]fluoranthene <0.33 0.43 <0.33 <0.33
Benzolklflueranthene <0.33 0.52 <0.33 <0.33
Chrysene <0.33 0.54 <0.33 <0.33
Dibenzo[a,hlanthracene | <0.33 <0.33 <0.33 <0,33
Indenol1,2,3-cd)pyrene | <0,33 «<0.33 <0.33 <0.33

Observotions for seven PAMHs detectod in sixtoon samples from this aroa are shown in Table
D-3. Moan and 95% UCLs wero compuled for these seven ¢PAHs using the MVU lognermal
estimators. Observations below detection level were replaced by one-half tho detection lovel

(EPA 1989, 0305). Calculated values are shown in Table D=3,

TABLE D=3
MEAN AND 85% UCLs FOR PAHs IN EXPOSURE UNIT EAST OF TA-33-39

PAH MEAN (mg/kg) 95% UCL® (mg/kg) SALP (mg/kg)
Banzolalanthracene 1.35 2.28 1.0
Banzolalpyrene 1.1 1.89 0.10
Banzoblfluoranthene 1.74 3.03 1.0
Benzo[kifiuoranthono 0.88 1.45 1.0
Chrysone 1.61 2,74 22.0
Dibenzo[a,h]anthracene 0.19 0.21 Q.1
Indeno[1,2,3-¢d]pyrene 0.54 0.86 1.0

a UCL » Upper confidence limit,
b SAL = Sereoning action lavel,
September 29, 1995 -8
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Risks wero estimated using the methodology outlined in Appendix K of the IWP for carcinogenie,
nonradioactive compounds (LANL 1993, 1017). Two different oxpésuro scenarics ware
considered:

e construction, which assumes that the exposuro unit would continue to be
used by LANL and that construction workers working in the unit would have
thé highest exposure petential; and

* residential, which assumes that the exposure unit would ultimately be used
for housing.

Results show that the estimated carcinoganie risk to construction workers is low at both the
mean and the 95% UCL concentrations: 2,7E-07 and 5.6E-07, rospoctively. Estimated risk to
future residents based onthe mean PAH concontration is 3,1E-0C and whenbased on all soven
95% UCLs, estimated risk rises to 2,1E-05. Printouts showing results of tho caleulations are
included in Attachment D=1 of this appondix
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Fig. D-2, Distribution of bonzo[a)anthracone In SWMU 33-017 oxposure unit (lognormal plot),
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ATTACHMENT D1

RESULTS OF RISK CALCULATIONS FOR PAHs AT THE SWMU 33-017 VEHICLE
MAINTENANCE EXPOSURE UNIT
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COPCs = Chomicals of potentlel concem
FOD w Frequency of detsction

Congc. = Concentration

UCL = Upper confidenca limit

Mex, = Maximum detected concentration
All concentrations are. In units of mg/kg.
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TABLE C~C \ b
STATISTICAL SUMMARY OF 80OIL DATA 7
VEHICLE MAINTENANCE AREA \ 1
LANL, LOS ALAMOS, NEW MEXICO | )
———— e TR TR T T Thed |\ 7
COPCs FOD Detectscd  Detacied Mean . 96%UCL  Max, o g
conc' Ccﬂc_.__ — — A o Suamme -—Eic%m‘ - *
- S, . M Shame S Sumess S T - e Tmme :a
gamivolatiles Q
Benzo(a)anthracane a6 < 0.33 8.2 1.352 2,282 2,282 G
Benzo(a)pyrane 71418 < 0.33 7.8 1,114 1.8 1.9
Benzo{D)fiuorantnene 10/16 <033 9.8 1,744 9.034 3,024
senzo(Kfiuoranhane mne < 0.33 ! 0.675 1,454 1.454
Chrysens 10118 <033 8.2 1.607 2,748 2,748
Dibanzo{a.h) anthracena /18 <033 C.58 0,187 0.214 0.880
indeno(1,2, 3=t pyrene 316 < 0,33 4.2 0.544 0.863 0.883
merganios .
Antimoeny 13/18 0. 0.4 0.088 0133 0,133
Areenic 16/16 1.26 414 2,119 2,362 2,882
Barlum 16/18 a9 220 80,668 99,888 90.885.
Boryllium 1816 016 0.62 0.413 0.472 0,472
Cadmium 11/18 < 0.4 23 1,148 1.702 1.702
Chramium R1-FAL: 42 54 18,412 25.800 25,800
Leag 18/18 $ Jalej 13822 210,968 210958
Nickal 1418 <20 8T 24,158 38.599 38,583
Selenium 316 < 0.2 1.2 0.096 012 0.133
Sliver 2ne <19 8 1,68 782 2,782
Zinc : 16/18 a7 1700 385,144 608,07 608,070
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TABLE D=1

AIR CONCENTRATIONS OF CHEMICALS ADHERED ONTO DUSTS

VEHICLE MAINTENANCE AREA

LANL, LOS ALAMOS, NEW MEXICO

_________ T T RME T TRME

EPC (Cs) EPC (Cp)

CORGS _ . o o e — —cdmeig L M
Semivointiles

Benzo(a)anthracene ¢ 22BE+00 2.06E~07
Benzo(a)pyrene 1.89E+00 © 170E=07
Benzo(b)fiuoranthens 3.03E+00 2.78E~07
Benzo(k)fuorantheno 1.45E+00 " 131E-07
Chrysene 276E+00 247E=07
Dibenzo(ah) anthracene 6.80E~01 5.31E-08
, Indeno(1,23~cd)pyrene 6.63E =01 7.77E-08
Inorganics '
Antimony 1.3E-01 1.20E—-08
Arsenic ‘ 2.35E+400 218E~7
Bwilum 9.00E+01 8.99E-~06
Beryllium 4,726-M 4.25E-08
Cadmium 1.70E-00 . 1.53E=07
Chromium : 2.88E+01 2.32E~06
Lead 211E+02 ) 1.90E =08
~ Nickel . 3.86E+M S47E-~D8
Selenium 1.3E-01 1.20E-08
Silver ' 2.76E+00 250E=07
Zinc Q. 08E~C2 S.47E-06

S— e e — e wmms. = Soppme < SEmhm — —— — . —— e — ———

COPCs ~ Chemicals of potentlal concem

RME EPC = Reasonable Maximum Exposure Exposure Point Concentration
Cs = Concentraion in soll '

Cp = Cancentration in dust partichs = Ce X PC '

PC = Partculate Concentration In Alr » 8 x 10~ kg/m®
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TABLE T-7 : -
TOITY CRITEHA FOR OHIBUOALS OF POTINTIAL CONCFN . -
VOHICLE MAINTENANCE AHEA o
LANL, LB ALAMOS, NEW WLR00 _ 2
L i e  Eme | S MM MR Sl SEpe — mmpem  meeme:  Fetsem L dd) L’.
- rheuion Uvone Chvowio Crvow Ol Adoriod - oo ‘
00Pts csk . OniCH rhogton M0 - OWRD - Anarpton  Dwmal GOl Demal RID Y,
e o o lmukgleenT) tmabeent ! (metaiee _ (mahgiat. Frton _(mohaied ' (motgidd, B
- Gumensitios *
Bergofs oCr™ T0OE=01 T 300=01 KA NA 084 8.89E=01 NA ~
Rerzois)pyRern T.30€+00 7.50E roo A NA (% ) AME +O0 NA o
Byraolb)onnthone TME~01 ©  TMOE=LY NA NA (YN L=01 NA O
5., Pereoddiunmrthene THE02 TONEnC2 NA NA LY I ¥ NA
. Chysno THE=0)  7ML-0d N NA T CRE=0 KA i
Diberoola ) AMAracens TH0E4 0 T0E+LD NA WA Q.64 4061+ 00 NA
ingeno(1 L 3=cc pyrem TA0E-01 730K +01 NA NA o84 amE- NA
rotguios
Animoty - - N NG NA 400 =04 a1 N 4001=08
Aworic 1LBE+D 1BIE=D0 NA 8,002=04 1 1.806400 3.00E D4
Harhm NO NG T4E 04 7.00E-(E 0.05 NG 9,50C~03
Uty tham 8.40E4 00 4J0H00 NA .00~ 000 B.BYF 02 LGCE~NS
Gudrmiumn 0,00+ 00 NA KA 2,008~04 0.07 ] 380C=058 *
Chvoenaum 4208401 NA NA 3,008 09 0.1 KS 4.00E =04
Lsac VW VR U Uk 08 NA KA
Niowel nG NG NA 2.005~G2 6.1 NG 200E =09
Sederaum NC L NA 5,006 =M ao? -] 4 35F =03
Cirew NG NC NA hOOE~=0A 1 NC 8,000 =03
. ] NG NC HA 8.000~01 o Ne 2.00F. /02
COPCy = Chomioals of potentia) concem . : .
CSF = Cancar Blopo Factor .
Y0 = Hatereron Dose

Adwyivd Derrral CGF = Qtvorss Ored GAF [ Omi Absorpton ['metisn

Adyusied Dermal RIC = Chroiie Orat 213 ¥ Oral Absorpion Freckion

NA = No tvalabls dam .
WNC = Nol paroinagonio

VIM m Bynlunted uring the FPA Upake Uiokimetic Mocis!
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. TABLE E~E

EXPOSURE PARAMETERB

VEHICLE MAINTENANCE AREA

LANL, LOS ALAMOS, NEW MEXICO

F —y - -—— St —— L4 o A patem — — e d fod — -_— _— - + - -_— — A— 1

__ Residenta, _ Refaronces
Exposure Perameter | Gymool] Unhe__ | TRdule | Chiloen) L
{Fnalation Ralg = tneosrar | tRe T mmr T 088/ 088 . _  — — —
Inhaiation Raje = outdioormr [ IRs _L tol AT A8 e e m — - o
Es:on_geLonHaL T dE T mgaay [T X0 @l
_8kin Burface Ares Exposeqg 1 __BA 1 _cmijdey | 50000 20000 | L
@_—ek}nAdnornmL_mor | 8AF [ mglem? 4 L. — W o e ey —
ExgosureTime_, ., — L E teey [ A DOm e e — = —
CExposure Frequency, ., .| _EF_f geyefur [ S80L_ SRl L L — -
(Exposure Durstin __ _ED_ ypr [ 30 0 e e m — - _{
"Fraction Ingested, inhaled of . '
__Coniscted fromehe. . (_E1orFC |_unltiess — — l+ —_— e . - —

Comvorstan Fecwr . 1, EF kam " JE=-08 LE_DQ Conwersion Factor __ .
e e g T g R S gl
Aversging Time_~ Cancer__'|__ATC ,gg_s 85 days/ys e x 70 yoarn {ifatme
t'zwfé:ng Time = NonGancer|_ ATnG — A0S GJF 21007 386 cayzlysarxED .L;m.j

LADD/ADD = Litetime Average Dally DosavAverage Dally Dose

[ iFeléTion LADD Tisko Fats Facirs — ouidoor alr [200E~01 [1.42E=01]
Inhelation ADD inake Rete Faciore = outdoor 8lr  [4.66E=~01 [1.66C+00 |
Soll Ingesuon LADD Imake Rute Fectors 587E=07 [1.10E=08
8ail Ingeation ADD Inteke Rete Faciors 1.37E=0D6 |1,20E~08
Dermal Conteot LADD Intake Rate Facicr 294E~05]1,10E-08
Dermas Cortact ADD Intake Rate Facion 6.BEE-0511,28E=D4)
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TABLE =1 -
. CARCINOGENIC RIBKS FROM 80IL lNG!STION /
‘FUTURE RESIDENT SCENARIO (CHILDREN) 1
VEHICLE MAINTENANCE AREA Lk
- e T TRET T SR T OmiceR T Chud 8’
COPCs EPC (Cw) LADD  (moig/day)™®  Canoer
_____.___._.___..(:“.N“UL_.EJGNMM_.__...."iﬂ&'._ -
o
Bemivolaties O
Benzo(aysnthrasans 228E+0 2.060E-08 7A0L.-01 1AR=08 -
Benzo(s)pyrene 148%+00  207E-06  7I0E+CO 1.8E=08 2
Benzo{b)tiuomnthena 3.08E+00 8.32E-06 70E=D01 | QAE-Ce
Benzo{kitiuoranthens 1.45E+00 1.B9E-00 7.M0F ~02 TRE=07
Chrysens 2,ME+00 30E=08  7I0E-03 Q2E-08
Dibenzolah) anthrsoens 5.90E~D1 6.4TE-07 7.30E~-00 4.7E-08
indena(1.23=ccinyrene ) 8.83E-01 SABE~DY 7.5E=01 € IE=Q7T
Inorgenice
Antmony 1.33E=-01 148E Q7 NC NG
Arsenio 20E~00 2.62E~DR 1.MDE+0D 47E-08
" Barium 2.99E+0 1.09E~Q4 NG NG
Bealylkim 4, 72E-01 YATE=D7 4.30E=00 22«06
Cadmium 1,70E+00 107E €O NA NA
Chromium 268E+01 2938-08 ° NA NA
Lasd 211E+Q02 231E-04 NA NA
Niokel S BBE+DY 4 25E-05 NC NG
Selenfum 1.33E-01 140E=07 NC NC
Bliver _ 278E+D0  2.,08E-08 NG NC
2inc . 8.08C+02 e.peE-04 NC NE

TOTALFRK F2E~CE

COPCs = Charnicala of potential poncem

AME ERC = Peasonabl Mudmum Expocurs Expeaute Point Concentration in «u
LADD = LHetime Avarage Dalty Does = Cu x LADD Factor

[Soll ingvation Intake Rate LADD Festel = __, _1:10ES08)

CS5F - Cumlnogonw etopo Factar

NC = Noncercinogen

NA = Not Applcable

losalamelvmawkd ‘ 26=0ct-04
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TABLE | -2 -?
NONCARACINQGENIC RISKE FROM SOIL INGESTION
FUTURE RESIDENT BCENARIO (CHILDREN) 1
. VEHICLE MAINTENANGCE AREA L
- s s s s T RME Chiid Chronic Chikd Z
COFCa EPC (Cs) ADD Oral RID HQ -
N (1511 1 R 1113+ LV B 1113 T, :'.;
Bemivelctian Q
Benio{s)anthvacens 228E+00 2.02E-08 NA NA L
Renzo(sa}pyrsne 1 ARE+0D 242F=05 NA NA
Berzo(b)flucrsnthens 3.005+00 8.68E-05 NA NA
Berzo(kiflucranthene 1,48E+00 1.H0E~DS NA KA
Chrysane 2.76E 100 3.51E-06 NA NA
Dibenzo(ah) anthracene 5.9CE=01 T.SAE=D8 NA NA
Indenc(1,.2,3~0¢)pyrene 8.85E-01 1.10E=-0% NA NA
. Inorganics .. .
Antimony 133E=-01 1,70L:-08 4, 00E=04 4JE=03
Arvenlo RIVE+OD 3.08C~08 8.00E=04 1.0E=D1
Barlum S.ROE+D1 12BE.-03 TOOE-02 18E=04
Beryltium 4,72E~0% ¢.IE=-08 5.00E-03 12E=08
Cadmium 1.70E rOC 2.18E=-05 E.00E=04 AAE=0P
. Chremium 2585401 320E=-04 E.OQE~03 0.6E=02
Lead STE+O2 2.70E-08- NA NA
Nlekel 3,88E+QY 4,630-04 2.00E=-02 256=02
Selenium 183E=01 1.70E=08 B,0OE-03 JAE~D4
Shver 2.78E+00 3.80E=00 8.00E-03 71803
Zino 608E+02  T.T7E. 03 300E-01  26F-R
. TCTALMAZARD INDEX . - = — 2.0E=01

AME EPC = Resscnable Maxdimum Expocure Expoaure Point Concentration
ADD r_Avorage Dally Pope = Cex ADD Faoter | __
LBeilingssion Intese Rate ADD Factor v " __128E205)

10 = Beterenow Coss

HQ < Hazard Quotent

NC = Nonearcinogen

NA « Not Applicable

losalamu\vmae.wkd A =Cnt~04







eroX IBICLUPIVI Tvaev YiIVZ LY
AL LU Ly’ YW ¢ bt

Ligte’T beubfR’y T ILr N L UARLARD® DUDLBLDLLZIR Y/1Z

TABLE D=1
CARCINCGENIC RISKS FROM DEAMAL CONTACT
FUTURE RESIDENT 8CENARIQ (CHILDREN)

| VEHICLE MAINTENANCE AREA

- —— empt WS L) —— E— Ll bl _.Hﬁ. — Ddeﬁ L cm‘-d— —Adlm1“— -_.%"d—
COPCs {unitjeas) wADD Doarmael COF Canger
- (markelder _mptkpey st Bk

g« LIOW

4y Gin) S — —

Semivolmtiion

Aeqzs (8} anthracone 2.26E~00 o8 2,786 =06 8.80E=0" 3IC-0b

RBanxo{a)pyrane 1 80E400 0,18 3.91E.-08 0.800LE+50 2. 7E=08

- Banzo{oifivcrurthene 2,03E+00 oneé 4,pPE~08 B.08E=0" 4OE=0b
Berzo(K)iuararthene 1,45E+00 01t 2.396-08 S 0E=08 2.1E=0T
Cheyvens 27EE+00 AT ABIE-00 2.006-01 39E-08
Diberzo{s,h) arthracsne §.50E-0Y Q18 27CE=0T 8898400 $.4E=DA
indona(l 23 ~cd)pyrene $.83E-01 AL 1.42E-00 8.69k~01 12E=0t

3Ly ¢ (13-4

(narganiow

Antmeny 1.3%€=01 0.04 1. 48E=-08 NC N

_Arsenle 239800 0.0 £.82E-07 1.80E+0Q 4 TE=QT "’
Bafium 9.98E+D1 0.0 1,00E=08 NC NE~’

. Bantllum 4,72E-01 0.0 $,1TE-08 8M0E-02 4 4E=03
Casmium 1.700+00 04 187E=07 KA NA
Chromiumi . 2.88E+CY 001 2.83E.-Q0 NA . NA
Land 211E+02 0.01 '2.31E+08 NA NA
Nekel ' 820k~ Q.04 423E-08 NC NC
Belenium 1.335=014 0.0 148E~08 NC NG
Bliver 2768 +00 o 3.008=07 NG NC
Zno ¢.08E«D2 001 6,68E~05 NC NC

— — —— — ——  —— i,  S— I i G ‘_.'.E-:'D.ﬁ

TRACREK

AF = Aderencs Faclo! o
AME EPC = Rengonable Maxmum Exposuts Exposute Point Congertraton
LADD w Uitelimo Averege Bally Doss = Ca X \ADD Factor .

Do Caenet Irtak Bie WASE Bagore . ! L0E-Q8)
C8F = Carcinogerse Glope Faoiof
NG = Noncarolnogon

NA = Not Applicablo
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TABLE D.-2 '7
NONCARCINOGENIC RIZKS FROM DERMAL CONTACT o
FUTUNE REBIDENT 6CRERARIO (CHILCREN) veha
YEMICLE MAINTENANCE AREA ‘ _:.:}'
e T T T T T T T TTRE Dormal AF ohild Adjusted Crid é
COPCs EPC (Ca) {urit wes) ADD Darmal D HO
. fmmme  SURN, EEmp) SEem,  SE— S S— 4“% —— — VU (mwm an — iy, Sa— ";
Bamivolatiea 3
Berzoinaithracone ' 220E400 018 4,58E=05 NA NA "
Benzo(alpyrene 1,864 00 048 3.032-0% NA NA ©
Benzo(D)fucranthenc 3,09C+00 (R) ] 582t 06 NA NA
Berxa (kfuoranthone 1.48E+00 018 LTVE=05 NA NA
Chrysero 2.YLE+QD cae 03eE~-08 NA NA
Blbomo(,h) anthracone S8 WE=-D1 01t 1.18E-05 NA NA
Indeno(1.2.3..co)pyrena 8.83E=-0 045 1.00E~08 NA NA
Inarganics '
Antimony 1 33E=-D1 0.01 1.TOE=07 4,00E=08 4B~ 03
Arsenio 2¢E+00 o8 3.00E-ne 3,008~04 1.0E-02
Berdum .85E+C1 0.0 1.30E=04 3,40E=02 d6E=-02
Benyitium 472E--04 (+Rs} $.03E=07 2.50E--0% 24E-02
Cadmium 1.20E+00 o0 2,18E=086 3.50E=0D 828=02
Chromium ] 258E+01 0.0 AICE-0DD 5,006 =04 08E-02
Lead ZVEv02 0.0t ‘2 0E-04 NA NA
Mckel S8EE =01 0.0 4.83E-DB 200883 2,8E=-02
Galenum ' 1.83E-0 Ko} 1.T0E=07 A,05E=0) J3.5E=-08
2n . G.MR'PBZ o, T 77E=04- 8.00E~02 8.6E-C3
TOTAL FAZARD INOEX ' T24E~07

AME EPC » Ronsonabie Mexdmum Exposurs Expesvie Palrmt Conceniration
{M -_e.verue.mvm.:.uwn_"m. TR
[Dormel Contact Intat e ADD Eectora . . 1.22E=0%
RIS = Refetence Cose
KO = Hazarg Quatum
NQ = Nonoarginogen
. NA = NetAppllosble

L lpvalamatvmaiwkd 28=Qcte 04
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TABLE R-R

SUMMARY OF CARCINOGENIC RISKS
FUTURE REBIDENT SCENARIO (CHILDREN)
VEHICLE MAINTENANCE AREA

_—— T TS

Dermal Inhelation TOTAL — Peroont
corCs Ingesaton Contaot ofDuss Gﬁ:l‘sﬁ Contribution

_—---—o.——-

~JO0I s (O ER ] e WU

Semivolatiles .
Benzo(a)anthracone 1,8E-08 3.3E-08 21E-08 6E-D6 4%

Benzo{o)pyrene 1,8E~08 2,7E=0% 1.8E=07 AE=05 1%
gonzo(b)flvoranthene 2.4E-06 4,3E-08 2.8E-08 TE=-08 5%
Benzo(k)fworantnene 12E~07 -21E-07 1,4E <08 AE-07 0%
Chrysene 2.2E-08 3.5E-04 2.8E~10 8E-08 0%
Dibonzo{ah) anthreccne 47E=08 . BAE~CE 5.6E-08 1E-0% 10%
Ingeno{1,2.3~cd)pytend 8.8E=07 1,.2E-06 8.1E~U8 2E-06 1%

Inorganics

Antimony NC NC NC NA 0%
Arsenic . &TE-08  4TE=07 = 4BE=07 4%
Barlum NC NC ' NC NA 0%
sanylllum 22E-08 44E=08 £1E-08 1 84%
Cadmium NA . NA 1.4E=07 0%
Chromium NA NA 1.4E=08 10%
Lead NA NA NA 0%
Nickai NC NC NC 0%
Seknum NC NC NC 0%
Siver NC NC NC 0%
Zne NC NC NC . 0%

TOTAL CANCER RIBK 3E=-06 BE~0% 1E=05
_peroent Contribution 3% . #8% 1%

COPCS = Chemicais of polental concem
NC » Noncercinegen
NA = Not Avallable
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TABLE H=H

110-25-84 v 2 UM

SUMMARY OF HAZARD INDICES
FUTURE RESIDENT S8CENARIO (CHILDREN)
.VEHICLE MAINTENANCE AREA

VS e—— . ‘.

gopes . .
Semivolatiies
Berzo(a)anthracene

Berzo{a)pyrens
Benrzo(b)lveranthene
Berze(K)fluorenthene
Chrysene

Dibenzo(ak) anthracene
Indeno(1.23=cd)pyrene

inorpenice

“Antimony
Arsenic

“Baflum
Beryliium
Cadmium
Chromium
Lead
Nicke!
Selenium

. Sliver
Zinc

-y

HAZARD INDEX

Percent Contribution

LS N L vanLaws

QUIRDILDLLL v L/ b L

. Bol Dermal ,  Innalation TOTAL  Parcent
Ingestion Contact ot Dusts HAZARD  Centribution
- - INDEX
NA NA NA NA o%
NA NA NA NA 0%
NA NA NA NA 0%
NA NA NA NA 0%
NA NA NA NA 0%
NA NA NA NA 0%
NA NA KA NA 0%
48E~-03  43E-03 NA PE-03 1%
1.0E-01 1.0E-02 NA 1E-01 18%
1.8E=-02 A.€E~-02 1.1E-01 RE~- 245%
12E~-03 24E-02 NA 3E-02 4%
44E=-02 62E-02 NA 1E-~D1 17%
6.6€~02 6.6:=02 NA 1E-D1 A%
. NA NA NA NA 0%
26E-02  28E-02 NA BE-02 8%
S4E-De 3.6E~-05 NA 4E-D4 0%
7T.E=-03 7TIE-04 NA BE-03 1%
26E-02  8.6E-03 NA SE-Q2 5%
3E-01 2E-~01 1E=-01 ¢E-01 100%
48% 3% 17% 100%

COPCs = Chemicals of potentlal concern

NA = Nol Avuitable
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