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EXECUTIVE SUMMARY

This report describes the results ¢f a Resource Conservation and Recovery Act (RCRA) facility investiga-
tion (RF1) for Operable Unit (OU) 1129 to evaluate contamination at former Technical Area (TA) <2. The
Depanment of Energy Albuguergue Operations Oftice (DOE/AL) used these resulls for construction vali-
dation of the Nuclear Safeguards Technology Laboratory (NSTL) 10 be constructed at the site. The PRSs
at this site will now be recommended for no further action (NFA).

Sampling activities were congucted uncer the guidelines described in the May 1892 RF! Work Plan for
Coerable Unit 1129 (LANL 1892, 7666) (hereaiter referred 10 as “the work plan”). This investigation was
considered (0 be the additiona! data gathering investigation (for which patential contaminants of concem
[COCs] were alreacy identified). The Environmental Protection Group reconnaissance stucy (see Section
4.1.1.2) was considered 1o be the Phase | investigation {in which the nature of contamination was ceter-
mined),

TA-42 was the site of a radicactive waste incinerator facility that operated from 1851 to 1952, From 1857 10
1969 the ingerater facilty was used 10 store and gecontaminate equipment. The facilities were decom-
missioned, and the site was decontaminated in 1978. The tollowing potential release sites (PRSs) in OU
1128 Aggregate J, which resulted from operations at former TA-42, were included in this characterization:

42-001(a), former location of an incinerator;

42-001{b and ¢), former iocation of two ash storage tanks:

42.002(a), former location of a building used as an indoor storage and gecontamination area;
42-002(b), former outdoor decontamination area; and

42-003, former location of a septic tank ang tile drain tield.

¢ ¢ ¥ » »

There were no deviations from the revised sampling and analysis plan (SAP) for Aggregate J (LANL 1993,
48849). Activities described in this report were conducted in accordance with the Los Alames National
Laboratory (the Laboratory} Environmenal Restoration (ER) Project administrative procedures and stan-
gard operating procedures, The results of the investigation of the PRSs are shown in Table 1.

IABLEL
RESULTS OF THE INVESTICATION
Proposed Action
HSWAR p Accelerated Further
PRS NFA Cleanup Investigation Rationale
Yes No VCA® ECY Prase )l CMS®
42.001(a) X X Contamination below SALs’ or UTLs?
42-001 X b4 Contamination below SALs or UTLs
{(band¢)
42-002(b) X X wontamination below SALs or UTLs
42-003 X X Contamination below SALsor UTLs
42-002(a) X X Contamination below SALs or UTLs
a  HSWA = Hazardous and Solid Waste Amendments a. CMS = zomectve measures study
B NFA = ng further action . SAL = strearng acpon level
£ VECA = voluntary corractive action ¢ UTL = uppor tolerance hime (1o sod hackground data)

o EC = axpedied cleanup

August 1995 1 TA2 RFIRPT
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1.0  INTRODUCTION
1.1 Genera! Site History

A brie! description of the general site history is presented below. For a more complete discussion, please
referto Section 3.4 of the work plan.

The area of former TA-42 is located within the boundaries of the current TA-5S5, the Plutonium Processing
Facility. In 1951 an incinerator building was constructed 1o reduce the amount of radionuclide-contami-
nated waste produced at the Laboratory. The incinerator, which was never fully operational, was shut
cown less than one year after it was built (Hamper and Garde 1981, 6286). Therelora, very little waste was
probably associated with this facility. Structures associated with the incinerator include two ash storage
tanks, a septic tank, a gas drip pot manhole, two water manholes, and a firehouse box. From 1957 to 1969
the building was used 10 510re and Jecontaminate equipment. In the summer of 1969 an attemnpt was
made to bum uncontaminated classified wastes at the incinerator (Harper and Garde 1981, 6286).
However, by 1970 the process was discontinued, and all the combustibles were removed from the build-
ing (DOE 1987, 8€63), in 1977 the building was decommissioned; in 1978 all the structures were re-
moved during cecantamination and decommissicning (D&D) (Marper and Garde 1981, 6286).

‘The handling of materials containing radionuclides (plutonium, uranium, tritium, americium, cesium, and
othars) has been documented (Enders 1965, 801; LASL circa 1977, 2156C; Bradshaw 1977, 765; Meyer
1977, 875; Ahlquist 1978, 746). Other constituents ¢f potential concem (COPCs) might have been gen-
erated because of grease, oil, solvents, and acids that were used during storage ancd decontamination ¢f
cortarninated equipment,

Former TA-42 was chosen as the future construction site for the NSTL. The need {or construction and the
results from a reconnaissance sampling program acceslerated the investigation of these selected PREs

{Fresquez 1991, 817).

The data in this RFI repor: are prasanted for a group of six PRSs designated as Aggregate J, which is the
same grouping of PRSs that was described in the work plan. These PRSs were grouped together bie-
cause ¢f their geographical proximity and because they are all related to the same Laboratory operations
(the incinerator facility and the decontamination area). Former TA-42 cemprises Aggregate J (see Section

4.1 for details).
Aggregate J comprises the following PRSS:

42:001(a), {ormer location of an inginerator;

42-001(b and ¢), former location of two ash storage tanks;

42-002(a), farmer location of a building used as an indoor storage and desuntamination area;
42-002(b), former outdoor decontamination area; and

42-003, farmer location of a septic tank and tile drain field.

LN 2 I R

Figure 1 shows a general location map of former TA-42 and the assaciated PRSs.
1.2 AFl Overview

The objective of the RFI was 10 answer the following questions as stated in the SAP.

- Could petential COCs at former TA-42 be exposed during the construction phase of the NSTL?
- Based on the results from sampling and analysis, can a realistic remediation plan be deveioped it
needed?

TASLZ RARPT 2 August 1985
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- Is there any risk of exposure of the public or workers to COCs, and if there is, what is the risk of ex-
" posure from the amount and location of COCs at the site?

Adescription of the conceptual model is discussed in detail in Chapter 4.0 of the work plan.

The cbjective of the sampung was 10 detect and quantify contaminants and to estimate the extont of con-

" tamination at former TA-42.

1.3  Field Activities

“The following field activities were conducted to support the investigation: an engineering survey, a radia-

tion survey, a geologic survey, and sample collection. Samples were screened for radiation (alpha, beta,
and gamma) and organic vapors before and during sampling. High-volume air samplers (HVASs) were in-

. stalled on site 10 monitor dust emissions.

Sémbling activities were conducted from July 18, 1992, to September 22, 1992, The QU 1129 field team
uséed three methods to collect fill material, soil, and ncnwelded tuff for sampling. They used a hand auger
from the surace 10 a depth of 6 ft, a power-assisted hand auger for depths from 5 ft 1o 11 4t, and a hol-

-low-sterm auger for depths to 30 ft. They collected a total of 57 samples. See Section 4.1.2 for details.

“Thers were no deviations from the work plan.
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2.0  ENVIRONMENTAL SETTING

Former TA-42 was Jocated in the north-central part of the Laboratory (within the current boundary ¢f
TA-55) off Pajarito Road on the Mesita de! Buey. It is bounded by Mortandad Canyon to the north and east
and by Two Miie Canyon to the south (see Figure 1). The elevation of TA-42 is approximately 7,300 it
above sea level.

Tha top of Mesita dei Buey is composed of poorly deveioped, gravelly or coarse sancy soils ranging in
thickness from 0 10 28 in. (Nyhan et al. 1978, 5702). Tnese sails were derived from the Bandeler Tuff,
which is the primary stratigraphic unit at TA-42 and has an approximate thickness of 650 1t Surface waters
from heavy thunderstorms and spring snowmelt flow directly into Mortandad Canyon. This surface water
fiow is directly responsible for the small drainage rills foung on the top ¢of the mesa and the larger drainage
gullies that are characteristic ¢f the canyon walls,

2.1 Climate

Bowen (1990, 6839) has compiled and interpreted climatological data for the Los Alamos area. This infor-
mation is summarized below,

TA-42 is located in a semiarid, temperate mountain climate, typical of the northern Naw Mexico area.
Nomnally, torty percent of the 18 in. of annual precipitation occurs from monsaon-type thunderstoms in
July and August, Winter precipitation falls primarily as snow, with accumulations of about 51 in. annually,

Summers are usually sunny, with warm days and cool nights, Maximum daliy temperatures usually do not
axceed 90°F. High attitude, light winds, dry ammosphere, and clear skies allow night temperatures to drop
into the 50s (°F) after even the warmmest days. Brief altemoon thunderstomms are common inJuly and
August and can also occur throughout 1ate spring and early autumn, Vivid lighining, strong winds, and hail
{sometimes damaging) are not uncommon with these storms, Lightning-caused fires sometimes occur in
periods of drought.

Winter temperatures range from 15°F 10 25°F at night and from 30°F to S0°F during the day, Cecasionally,
winter temperatures grop 10 0°F or below. Winter snowfall is common in the TA-42 area, and accumulations
exceeding 4 in. are not unusual, individual snowlalls can occasionally exceed 12 in, and can be associated
with frigid air and strong winds.

Winds are usually light and blow predominantly from the southwast to the northeast, Howeaver, strong
winds are commor in early spring, and winds can gust to more than 60 mph. Strong dust devils can de-
velop on the tops of mesas in summer and can cause brief gusts of 75 mph or greater in the immediate
area of the dust devils, Strong winds can also oecur during summer thunderstorms and winter snows
storms,

2.2 Geology

The foliowing is a brief description of the geologic units underlying TA-42. For a more complate dissus-
sion of the geology of the TA42 area, please referto Chapter 2 of the work plan and Chapter 2 of the
installation Work Plan (IWP) for Environmenial Hestoraticn, Revision 4 (LANL 1938, 48637).

22,1 Geologic Setting

Figure 2 shows a generalized cross section of the geologic setting described below.
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2.2.1.1  Steatigraphy

TA-42 is located on tha Pajarte Plateau, which is a large volcanic feature composed of a series of deep
sast-west trenging canyons and finger-like mesas on the wastem flanks of the Espaiiola Basin in the Rio
Grande rift, a major tectonic 1nature of wastem North America. The Pajarito Plateau was formed by a mas-
sive outpouring of volcanic ash and tutts from the Jemez volcanic field 10 the immediate west of the
plateau, The Jamaz volcanic tield has been active for the last 13 million years (Myr), and the lates! volcanic
activity is estimated 10 have occurred about 50,000 years ago (Wolff and Gardner 1995, 48821).

The thicknesses of the stratigraphic units described below are taken from a ¢core hole 10g by Gardner et al.
(1993, 12582). Core hole SHB-1 was drilled to a total depth of 700 ft on Mesita de! Buey just west of
TA-55. The units below 700 1t are descnibed by Purtymun (1995, 45344),

Bandelier Tuft

The Pajarito Plateau in the area of TA-42 is capped by the Tshirege Member of the Bancelior Tutt. This
unit is composed of crystal-rich ash-flow tuits that ware formed by multiple eruptions of the Valles Caldera
in the Jormnez Mountains about 1.22 Myr ago (Izett and Obradovich 19584, 48817). This unit is approxi-
mately 325 ft thick in the area ¢f TA-42.

Linderlying the Tshirege Member is the Otowi Member of the Bandelier Tutf, The Otowi Member is com-
posed of multiple flow units of soft, unwelded ash-flow wifs that were formed by eruptions about 1.61 Myr
ago {izett and Obradovich 1984, 48817),

Cerro Toledo Rhyolite and Imterbedded Sediments

An interbedded sequence of rhyolitic tults and segiments commoenly occurs between the Otow! and
Tshirege Members of the Bandelier Tulf, The rhyolitic tutts were formed between 1.2 andt 1.5 Myr ago,
predominantly by eruptions from the Cerrd Toledo domes in the nontheastern Jamer Mountains (Heiken
of al. 1986, 48638). The sediments are epiclastic sands and sandy gravels that ithelogically resembie the
fanglomerates ¢f the Puye Formation, discussed below,

Cerros del Rio Basalts

Basattic flows, brececias, and scona of the Cemos del Rip occur in the subsurface beneath much of the
Pajarito Plateau (Dranstield and Gargner 1885, 6612}, ang nearby deep boreholes suggest that they are
present beneath TA-42. These rocks have heen dated at 2.0 10 4.5 Myr al¢ (Gardner et al. 1986, 21527).

Puye Formation

Underlying the Bandelier Tutf is the Puye Formation, a volcanogenic alluvial fan sequence, which was
formed by erosion of the Tsehicoma voicanic center 10 the west. The Puye Formation was deposited be-
tween 1.9 and 3.5 Myr ago (Pliocene Age 10 Pleistocene Age). Deep wells near the TA-32 area incicate
that the Puye Formation is interstratifieg with basat flows from the Cemos del Rio voicanic cemter, The
thickness of the Puye formaiion at TA-42 has not been datermined; hocwever, nearty deep wells indicate
an overall thickness of as much as 1,850 ft.

Totavi Formation
The Totavi Formation (formerly the Totaw Lentil) interfingers with the Puye Formation in the area of TA-42,

thickening and poessibly replacing the Puye Formation 1o the east. The Totavi Formation is a ¢oarse, poorly
consglidated conglomerate compesed of granitic anc metamorphic cobbles with an arkosic mamnx. This
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formation was probably depesited between 2.5 and 3.5 Myr ago. A deep well near TA-42 indicates that
the Totavi Formation is 60 ft to 80 !t thick in the area of TA2,

Tschicoma Formation

The Tschicoma Formation cansists of a sequence of dacitic domes and lavas that erupted from vents in
the central to northeastem Jemez Mountains between 3 and 7 Myr ago (Gardner et al. 1986, 21527).
These rocks crop aut extensively in the mountains west of TA-42, and some may be present in the sub-
surface near TA~2,

Santa Fe Gi’oup

Below the Totavi Formation are the formations of the Santa Fe Groug, which were deposited during the
Miocene and early Pliccane Aga. The rocks of the Santa Fe Group are a thick serias of terrestrial
conglomerates, sandstones, and mudstones with minor limestones, evaporites, veicanic tuffs, anc
imercalated basalts. In the Los Alamos area, the Santa Fe Group is divided inte the Chamita Formation and
the Tesuque Formation. The Chamita Forrmation has heen dated at 4.5 to 6 Myr old, and the Tesuque
Formation is estimated to be 7 10 21 Myr old. The total thickness ¢f the Santa Fe Group in the area of
TA-42 has not been determined.

22,12 Structure

The Pajarito Plateau dips gently several degrees 10 the east and southeast. Most of the stratigraphic units
that compnse the plateau reflect this gentle regicnal dip (see Figure 2.

The plateau is bounded on the west Dy the Pajanto fault system, which also describes the westem
boundary of the Espaficia basin referred 10 above. The Pajante fault system ¢onsists of three active, or
potentially active, fault sagments: the Frijoles Canyon, Rencija Canyen, and Guaje Mountain segments.
TA~42 is located east of the Rendija Canyon segment (Vaniman and Wohletz 1993, 48809).

222 Soils

A large variety of soils has developed on the Pajarito Plateau hecause of interactions between the under-
lying becirock, the siope of the area, and the climate (Nyhan et al. 1978, 5702). The minaral components
cf the s0il are primarly derived from the Bandelier Tuf!, with some contribution from Tschicoma Formation
rocks and from younger pumice eruptions {from the Jemez Mountains, Wincbiown sediments from other
areas in northern New Maxico may also contribute to the soil composition. Mesa-top soils in the area of
TA-42 are generally poorly developed because of the arid climate. )

Sail formed on the mesa tops of the Pajarite Plateau as described by Nyhan et al, (1978, 5702) include the
Carjo, Frijcles, Hackroy, Nyjack, Pogna, Prieta, Seaby, and Tocal series. The predeminant soil at TA-42 is
the Tocal series. This series is described as shallow, well-draine¢ soil that formed in material from weath-
ered tut! on slightly sioping mesa tops. Soil thickness ranges from 8 into 20 in.

23  Hydrology

Presented below is a brief description of the surface and subsurface hyarology at TA<62. For a more
complete discussion of the hydrology ¢f the TA-42 area, please refer to Chapter 2 of the work plan and
Chapter 2 of the IWP, Revision 4 (LANL 1995, 48637).
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2.3.1 Surface Water Rydrology

Surface waters drain across the Pajarito Plateau and TA-42 eastward from the Jemez Mountains, then
across San lidefonso Pueblo land, ang down to the Rio Grande. They continue draining south 1o the
Cochiti Reservoir through White Rock Canyon.

The surtace water runoff from TA-42 flows directly into Mortanaad Canyon, immediately north and east of
TA-42, by way of drainage rills found on the top of the mesa and the larger drainage gullies that are charag-
teristic of the canyon walls, No perennial springs are prasant in Mortangdad Canyon. However, perennial
watar tiow is present in Mortandad Canyon, and its source is likely storm water outfalls from Pajarito Road
ang outtalls from Laboratory tacilities in the upper reaches of Mortandad Canyon west of TA-42.

2.3.2 Vadose Zone Hydrology

TA-42 overlias approximately 850 ft of unsaturated voleanic tutf, sediments, and basalts of the geclogic
{ormations discussed above. Studies of the moisture content of the Bandelier Tult have not been con-
ducted at TA-42: however, no shallow perched aquifers are known 10 be present heneath TA-42, The
moisture content of the Tshirege Member of the Bandelier Tutf is expected o decrease dramatically with
depth, so that the 1uff is essentially dry a few tens cf feet beneath the ground surface, Fractures in the twff
associated with the fault zones described above may allow moisture 10 penetrate iocally somewhat deeper
into the tuff, allowing higher moisture content in the more porous zones at depth.

2.3.3 Saturated Zone Hydrology

Groung water ocours under saturated conditions in the foliowing three water-beanng zones in the Los
Alamos area; shaliow stream-associated alluvium in canyons, pershed water underlying the alluvium, and
the main aquiter of the Los Alamos area.

Studies performed near TA-42 have not indicated the presence of any shallow or perched aquiters
{Devaurs ang Purtymun 1885, 7415); therefore, the saturated zone under TA-42 appears 1o be restricted
10 the deep main aquiler, The top of the main agquiler at TA-42 is located in the lower Puye Formation
about 950 ft beneath the surface. No evidence exists to indicate any cirect interconnection between sur-
face watars and the main aguifer in the area of TA-42,

Ground watar in the main aquifer flows 1o the east toward the Ri¢ Grande. The hydraulic gradient in the
area of TA-42 is 60 f1 to B0 ft per mile, and the rate of meovement varias tfrom 20 ft per year to more than 300
1t per year, depending on the parmeability of the Puye Formation and the underlying Santa Fe Group
Tocks,

For a mora detailed discussion of the saturated zene hydrelogy, please refer 10 Section 2.5.2.2 of the
IWP, Revision 4 (LANL 1895, 4B637).

2.4 Biological and Cultural Surveys
24,1 Biological Surveys

Biological surveys for OU 1129 and OU 1147 were conducted in August 1991 and October 1991 by the
Biological Resource Evaluations Team from the Environmental Protection Group (ESH-20). The objec-
tives of these surveys were to identify wetlands and floodplains; identify the presence of any habitat for
threatened, engangered, or sensitive species; and collect ancillary wildlife and habitat observations 1o
support National Environmental Policy Act documentation needs {Dunham 1992, 31278). However, the
surveys have not yet boern incorporated into a spatial database for mapping by the ER Project,
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Mortandad Canyor contains artificially and permanently flooded wetlands (sewage disposal ponds) that
are mapped on the National Wetland inventory maps. Also, Mertancad Canyon and Ten Site Canyon sup-
port perennial and intarmiftent flows, and upper Mortandad Canyon receives perennial sewage eftluent

discharges (Cunham 1992, 31276).

Habitats located on the mesa tops ane pifon-juniper woodiands with an undarstory ¢f blue gramma grass.
Comman midsiory and understory plant species include mountain mahogany, wavyleaf oak, wild chrysan-
themum, mountain muhly, sand cropseed, and wonmwood. ®$ixed conifer forests occupy the north-facing
canycn slopes, changing 10 an open pendercsa pine forest an the canyon floor. The mixed-conifer forest
contains a migdstory and understory of Gambel oak, wavyleat oak, mountain mahogany, mountain muhly,
little bluestern, wormwood, and Colorado barberry. :

Based on general habitat conditions or known occurrences, a total of 24 species of threatened, endan-
gered, or sensitive plants and animals were identified as potential species of concem (see Table 2)
(Dunham 1992, 31276). Level 2 habitat evaluations confirmed whether appropriate habitat conditions
exist in the area. Of the 2 mammal species, 7 bird species, and 15 plant species, the require¢ habitat con-
ditions were present only for spotted bats, which use a variety of habitats that include ponderosa pine and
mixed-conifer plant communities. Spottec bats drink from open water and feed on aernial insects. which
may cause them ¢ be exposed to COPCs; therefere, a screening assessment is needed for spotted bats
{which are candidates for listing uncer the Federal Endangered Species Act and are classified as endan-

red by the state of New Mexico). The potential for spotted bats to be exposed to COPCs associated
with the site is analyzed in the screening assessment.

242 Culral Surveys

Surveys were conducted in March 1952, April 1992, and May 1993 to identity cultural resources that may
be impacted by ER Projezt site characterization activities. Although a number of cuitural resources were
idantitied in the general area, none were judged to be placed at risk by the characterization activities (Manz
et al. 1994, 43508). Therefore, cultural resources do not need to be considered in the screening

assessment.

JABLE2
THREATENED, ENDANGERED, AND SENSITIVE SPECIES
Common Name Scientific Name Required Habitat Exists
Spotted bat Euderma maculatum Yes
Meadow jumping inouse Zapus hudsonius No
Nor:hemn goshawk Accipter gentilis No
Common black hawk Buteogallus anthracinus No
Broad-billed hummingbird Cynanthus latirostris No
Peregrine falcon Faleco peregrinus No
Bald eagle Haliaeetus leucocephalus No
Mississippi kite Ictinia mississippiensis No
Mexican spottec ow! Strix lucida No
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JARLE2 (continued)
THREATENED, ENDANGERED, AND SENSITIVE SPECIES

Common Name Scientific Name Required Habitat Exists
Tutted sand verbena Abrionia begelovii No
Sessile-flowered false carrot Aletes sessiliflorus No
Cyanic milkvetch Astragalus cyaneus No
Santa Fe milkvetch Astragalus feensis No
Mathew’s woolly milkveich Astragalus mollissimus No
Taos milkvetch Astragalus puniceus No
Checker lity Fritillaria arropurpurea No
Sangia aiumroot Heuchera pulchella No
Wood lily Lilium philadelphicum var. andium No
Wright's fishhook cactus Mammillaria wrightii No
Santa Fe cholla Optunia virdiflora No
Pagosa phiox Phlox earyophylla No
Plani’s catchfly Silene plankii No
Threadleaf horsebrush Tetradymia filifolia Ne
Gramma grass cactus Toumneya papyracantha No
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3.0 APPROACH TO DATA ASSESSMENT AND ANALYSIS

The list of COPCs that were investigated during this phase of the RF! was based on results of the previous
sampiing that was conducted by the Environmental Surveillance Group and the Environmental Protection
Group (Pratt et al. 1994, 41204). See Section 4.1.1 for details of previous investigations and the revised
SAP for Aggregate J (LANL 1993, 48849), which provide the rationale for identifying the COPCs. |
Therefore, only the following COPCs were investigiited: lead, 24*Am, 336Py;, 209.240Py, 228Th, 200Th, 23¢Th,
234y, 2351, and 238, Samples were collectad at the - ocations of the PRSs, in areas where the reconnais-
sance showed the presence of radicnuclides or metals, and in areas where excavation for future con-
struction activities is planned. '

The decision approach used for Aggragate J involved a series of quantitative steps that occurred after the
field investigation, chemical analysis, and data reporting were compiete. Evaluation of quality control (QC)
activities for their potential impact on the succeeding data assessment steps (such as comparing the site
data with background upper tolerance limits [UTLs], comparing site data with screening action ievels
[SALs] for human heaith and ecological impacts, and performing human health or ecological risk
assessments) when necessary.

3.1 Summary of QC Activities

The analytical methods and protoccls employed were chosen to provide data of the required quality to
perform the screening assessment comparicons with background UTL and SAL values. The analytical

- suites were selected based on knowledge gained from the earlier reconnaissance study, QC procedures
" were implarmented in the analytical labcratory to provide estimates of the bias and precision of the
analytical measurements, as discussed in the following sections. Details regarding the qualification of
analytical results for individual samples are given in Appendix A, The compiete data set for Aggregate J,
which containg the analytical results for all soil samples, can be found in Appendix B. All data were judged
10 be acceptable for performing the human health and ecotoxicological sereening assessments despite
the problems identified in Section 3.1 and Appendix A.

QC samples were als0 collectad in the field to provide information regarding bias intraduced because of
sampiing procedures and 1o evaluate the sampling precision. Field QC sampiles included bottle Banks and
equipment rinsate blanks, which were collected for each sampling event, and field duplicate samples.
Field duplicates are sample portions (called splits) from the same interval that are put into separate bottles
ang given unique bar code numbers; however, they have the same location (D numbers.

3.1.1  Inorganic Analyses

Soil samples underwent analysis for elemental lead employing ane of three methods: graphite fumace
atomic absorption (GFAA), inductively coupled plasma mass spectroscopy (ICPMS), or energy dispersive
x-ray fluorescence (EDXRF). The ICPMS and EDXRF measurements were intended to provide screening-
tevel resutts, which were contirned by the GFAA analysis. The ICPMS and EDXRF results are suitable for

© perfarming the screening assessment for lead in Aggregate J but ame not suitable for human health or
ecological risk assessment. The GFAA analyses ware performed according to Environmental Protection
Agency (EPA) SW-846 Method 7421 (EPA 1986, 31732). The results may be used for the screening
assessment but are not suitable for human health or ecological risk assessment because of the lack of

adequate supporting QC data.

The ICPMS tachnique was employed for quick tumaround analysis of four soil samples collected in the
first phase of the investigaticn and was conducted in-hguse by the former Isotope and Nuclear Chemistry
Group (INC-12). A 0.5 ¢ aliquot of each soil sample was digested in mineral acids, taken 0 near dryness,
then diluted to the appropriate volume for analysis. A preparation blank was also analyzed concurrently
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with the samples, and the sample results were corrected for the preparation blank results before reporting.
The amount of the comrection to the sample results is unknown. The estimated detection limit (EDL) forthe
ICPMS method is approximately 5 mg/kg. No supporting QC cata are available for the ICPMS sample
results: therelore, no statement regarding the precision or bias of the methot can be made, However, the
four soil samples that ware analyzed by ICPMS were also analyzed by GFAA, The maximum result for leac
obtained by either meathod has been used in the UTL comparison for the seraening assessment.
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The EDXRF method was implemented in the field and provided data for screening-level results only, Five
confirmatory samples were submitted to a fixed-site laboratory for analysis by GFAA. A Spectrace 9000
provided portable field EDXRF analysis 1o measure the elamental lead content of 15 soil samples, The
samples ware first placed in 32.mm polyethylene sample cups and sealed with 4-um polypropylene film, A
count time 6t 260 s was employed (¢ achigve an EDL of 15 mg/kg for lead; therafore, reported results less
than 15 mg/kg should ba regarded as estimated. No supporting QC data are available for the EDXRF
sampie results, The EDXRF and GFAA results were negatively comelated, with a correlation tactor of 0.86
based on the analysis of five soil sampies. The maximum result for lead obtained by either EDXRF or GFAA
analysis has been used in the SAL comparison for the screening assessment.

it should be noted that the results obtained by ERXRF and SW-B46 methods are not directly comparasie,
In general, higher elemental levels are measured using EDXRF because of the penetraling nature of
x-rays. Fluorescence is cbserved from soil rmatrix elements (such as mineral grystais) as well as surface-
adsorbed elements, The acid digestion procedure used t0 prepare samples for the SW-846 methods
dissolves surface-adsorbed inorganic compounds but does not efficiently dissolve the mineral com-
pounds, which comprise the 50il matrix. Note that the Laboratory site-specitic background lavels have
pean detormined using SW-846 methods of analysis, and theratfore should not be directly compared to
the EDXRF results,

The accuracy and precision of the GFAA analyses ware assessed by measuring matrix spike/matrix spike
duplicate (MS/MSD) sample pairs. For the tirst batch of seven soil samples, the spike recovernes were 38%
and 39% for the MS/MSD pair, which indicates good precision but poor accuracy for the analysis.
Conseguently, the raported results for iead are potentially biased low and should be regarded as esti-
mated for the following samples: Location ID No. 42-1021 (regular and duplicate), Location D No.
42-1022, and L.ocation 1D No. 42-1023, The significant low bias should be considered in the screening
assossment comparison with background because at least one of the sample results {Location 1D No.
42-1023 [3 ft 1o 4.75 11)) falls within 60% of the UTL value of 38 mg/kg. The low bias should not impact the
results of the comparison with the iead SAL value of 400 mg/kg, which is an order of magnituce greater
than any of the sample resuits,

For the second batch of five soil samples, the spike recoverias were 122% and 116% for the MSMSD
pair, which indicates acceptable pregision and accuracy for the analysis. Technical holding time cniteria
werg met for all analyses.

3.1.2 Organic Analyses

No organi¢ analyses were perfarmed at this site, See Section 4.1.1.2 for a discussion of a previous inves-
tigation. See the revised SAP for Aggregate J (LANL 1553, 488485) for a discussion of the rationale,

3.1.3 Radiochemistry Analyses

Soil samples were analyzed for alpha-emitting nuclides by alpha spectrometry at fixed-site laboratones,
The foliowing radionuclides were analyzed for alpha activity: 21Am, MBPY, D240y, 228Th, 220Th, 22Th,
4y, 254, and Z8U, The analytical protocols employed were either Laboratory intemnal protocols or exter-
nal protocols that have much in commen with the Laboratory radiochemistry methods. It shoule be noted
that the raciochemistry procedures will vary somewhat from laboratary to laboratory because ¢f the lack of
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promulgated radioiogical analyses. Insufficient data are avaifable to assess the intedaboratory bias, No
holding time requirements exist for the radiological analyses.

The Aggregate J data set includes some negative values for radionuclide activity measurements, Negative
values may result when the measured value for the laboratory background, usually determined by analysis
of a blank sampie, is subtracted from the measured value for the sample. Both the blank (background)
value arvd the sample value have an associated uncoriainty; therefore, a finite probability exists that a
negative value may result when the background correction is performed. A negative value has no physical
significance for an individual measurement but may be included in a larger data set 10 establish the distn-
bution of values. in some cases, negative values were simply reported as “zero” activity,

The uncertainties that are reported with the alpha spectrometry results are either 1-sigma or 2-sigma val-
ues calculated using Poisson counting statistics and are based on both sample and background or blank
counts. Longer count times result in lower uncertainties. The reported uncertaintias do not refiect the
sources of variability arising from sample collection or sample preparation belore analysis. The bias intro-
duced during sample preparation before the aipha spectrometry analyses was monitored by the addition
of fracer isotopes. The reported sample results have been corrected for the chemical yield of the tracer
isatope to acoount for matrix effects and losses during sample preparation,

The accuracy of the alpha-isotope counting was monilorad by the analysis of single blind performance
evaluaton samples, which indicated acceptable accuracy for the analysis of isotopic plutonium, Laboratory
duplicate samples were also prepared and analyzed to provide an estimate of the precision of the method.
The average relative percent ditference for the analysis of two duplicate samples indicates good precision
for 239.240Py (18%) but poar precision for 8Py (105%) and 2M41Am (58%). The maximum results for the
analysis of duplicate samples were 0.377 pCi/g and 0,749 pCi/g for 28Py and 247Am, respectively,
According to the EPA guidelines for data review, sample resuits are qualified based on the duplicate
sample analysis acconrding to the relationship of the sample or duplicate value 1o the detection limit, The
minirnurn detectable activities (MDAS) for the measuraments were not reportad; therefore, the guality of
the data cannot be adeguately evaluated. No duplicate analyses were performec for the isotopic therium
ang uranium determinations.

Fast umarsund plutoniurm analysis of soil samples was conductad by former INC-12 personnat according
to an in-house protcel, Samples were air dried and pulverized; 0.3 g to 5 ¢ aliquots were weighed for
analysis. The 28Py tracer isotope was added o each sample befcre compiete digestion with mineral
acids. The radiochemical separation of plutonium was acsomplished by lanthanum flucride copracipitation,
followed by two ion-exchange chromatography cleanup steps. The purified plutenium fractions were elec-
troplated onito platinum disks for alpha counting. Samples were counted three times; each count period
was set at iwenty hours. The errors that are reported with the plutonium isotope activities reflect the count-
ing errors. Reagent blank samples were also counted with each sample batch. The average blank value for
[e240Py activity was 0,150 (+0.09) pCl, which was subtracted from the sample values. The MDA for
Zw240Py was determined to be 0.42 pCi/g based on the analysis of five blank samples. No activity attrib-
utable to 238Pu was observed in the reagent blank samples; therefore, the MDAs were determined on tho
basis of counting statistics alone. Sample activities that were less than the MDA were reported as "<MDA."

3.1.4 High Explosives Analyses

No high explosives analyses were performed at this site because high explosives were not used at former
TA42,

3.1.5 Field QC Activities

The analytical results for the bottle blanks and aquipment rinsate blanks ¢sliected during the sampling
events at former TA-42 indicate that no contamination was introduced curing the sampling procedure,
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Six tiel¢ duplicate samples were collected ang analyzed for either elamental leag or alphe-emitting
radionuelides. The average relative percent difference in the analysis of two pairs of duplicate samples tor
elemental lead by GFAA was 6%, which indicates excellent sampling precision. The average relative
percent ditferance in the analysis of four pairs of duplicate samples for alpha isotopes indicated high
variability for Z38Pyu (108%), Z32.240Py (61%), and 24'Am (65%).

3.2 Screening Assessment Methodology

A screening assessment is performed on the data set for a site 10 determine whether a release has oc-
curred at the site and 10 identity whather a site-specific evaluation of hurnan health ang ecological risks is
justified. The initial data set for the screening assessment is generally the data set for a specific PRS.
However, a screening assessment may also be performed for aggregates of several PRSSs or for specific
expasure units. The area identified as a single unit, with its data set, is referred 10 as a decision unit,

In the first stage of a screening assessment, the maximum detected concentration of a COPC in a decision
unit is compared with a matrix-specific background concentraton. [f the maximum detected concentration
of a COPC does not exceed the backgroung value for any medium, the COPC is eliminated from further
consideration, If the detection limit for a COPC is greater than the background concentration, the COPC is
retained for further evaluation,

At this point, the screening methodologies fer numan health and ecological risks diverge. The second
stage of the human health screening is to compare the maximum detected concentration of the remaining
COPCs with COPC-specific human heafth SALs. It muttiple COPCs are present, !is sereening incorpe-
rates an evaluation of adgitive effects. COPCs may be designated COCs after additional evaluation if they
are not eliminated by comparison with SALs, SALs are unavailable, or the reporiing limit exceecs the SAL
(see Section 3.2.2), A decision logic diagram tor identitying potentiat COCs in the human heatth screening
assessment is proviced in Figura 3.

The second stage of the ecological risk screening methodology ditfers from the human heafth screening
in that the habitat value of the site is evaluated before maximum detected concentrations ¢f the remaming
COPCs are compared with ecotoxicological screening action levels (ESALs). The habitat evaluation is
performed to eliminate from further consideration those sites where ongoing human activities are likely to
dominate any impact to the environment due 16 COPCs. The mere axistence of ongoing operations ata
site may be viewed as tacit approval that environmental impacts of this magnitude are an acceptatle risk.
Therelfore, risk screening, risk assessment, and remediation levels that protect human health are more
appropriate in these areas. COPCs that are not eliminated by comparison with ESALs, for which ESALs
are unavailable, or for which the reperting limit exceeds the ESAL may be designated as COPCs after
additional evaluation (see Section 3.2.3.2). A decision logic diagram for identitying COPCs for eco-
toxicological isk assessment is provided in Figure 4, Logic for screening of ecataxicological fisk at the
Laboratory assumes that land-use pattemns (areas where ongoing human activities are present) will not
change. I iand-use patterns change, then the risk 16 ecological receptors should be evaluated for the new
land use,

3.2.1 Background Comparison

Comparison of the maximum detected concentration of a COPC with a background concentratian value is
performed for metals and radionuclides. If no background concentration value s available, the metal or
radionuclide is carried forward 10 the SAL screening. Comparison with background is not perforrned for
organic COPCs in this RFI, aithough background values for certain widely distributed organic compounds
may be icentitied. Background concentrations for metals and some radionuglides in Laboratory soils were
taken from Table 2 of “Statistical Comparisons to Background, Part I* (Environmentai Restoraticn Project
Assessments Council 1995, 45753). Additional background values were taken from Laboratory environ-
mental surveillance reports (Purtymun et al. 1987, 6687; ESG 1988, 6877; ESG 1989, 6894;

August 1595 15 TA~2 RFI RPT

NI Ij’],;;.&

- b W e

(YY)



RFT Report for Technical Arec 42

Coms
Yoy consttuent fave 3 No
UL packground
vaive?
)4 A
Comstituantis | _N© 1s e vaiue® Yes® No | Evalusw constituentin
nota above UTL? have a SAL? assessment conciusions
Eveluate constituentin | Yes 13 mome than No | ~onstivent i
e ScTwanng one constitusat et cocu
assensnant Concasions present?
» No Yos
Y
Cmaﬁtmbtam is the valve o Yeos Constiuent is
mmngmw:m reporting 7 ncta COC
conciuwans
™
\d
include constituent in
UTL = upper tolerance limit muttie constituent anelysis®
COC = contaminant of concem {
SAL = screening action level Y

NCTES

3. Detacion lmit used a3 a surrogate if constiuent is Aot daticted
1 any samipie, athurwise Maxmum detected conCentration usad,

b Furer statistical analysis may be perfortied 10 venty that e
waiue excends e backgrounc UTL

¢. Feparang limt is the masmum cetactibie acivily (rmcionuciicas),
estmaind Cetection im (inorgancs;, ar estmated Guantiaton
St (Oraanicst,

d. Radionuciices, cwmical caranopens, and noncarcinogens are
wuludiad independenty,

& See Section 222 for detays.

Does con-

stituent cortnbute Ko
mora than 5% 10 a nomalied sampe

whien (he valus 13 above

{ Constituant s
nota COC

F3AFC/ T2 1 092005

Figure 3. Decision logic for identifying contaminants of concern ir: the human heaith screening

assessment,

TA-S2 BF1 RPT

16

August 1995



RFI Report for Technical Area 42

above UTL?

§

o

§
:

Sereenng modsl

WFA

NFA

NFA

F OHRS T RELRPT 7 OB1495

Figure 4. Decision logic for screening of ecotoxicological risk.

Augus? 1995

17

TASZRFIRPT

- - wp’s

UicaoU ry UL}

By




" RFI Report for Technical Area 42

Environmental Pratection Group 1990, 6995; Environment=! Protection Group 1992, 7004), These
reports present regional background soil concentrations of %0Sr, 137Cs, 238Py, and 220.240Py collected frorn
1974 to 1590 ar seven localities in northemn New Mexico. Because these data were collected at ditferent
times and cannot be consicered a single data set for calculating summary statistics, the maximum ob-
served concentration of these radionuciides was used as a background value in lieu of the UTL.

A background value for 228Th was not available in the references cited above. However, 225Th is a relatively

~ short-livec decay product of the parent radionuclide 232Th, with which it tends to be found in secular equi-

librium. In only a few decades, decay results in identical activities of 28Th and 22Th in soil that previously

contained only 22Th, After equilibrium has been achieved, it is maintained ad infinitum. Therefore, the

natural background concentration (exprassed in activity per mass of soil) of 28Th may be assumed to be
equal to that of 22Th,

The maximum detected concentration of a COPC is compared with the UTL of the background distribution
defined as the 95°% upper confidence limit of the 99t percentile of the underlying distribution. As discus-
sed in the “Statistical Comparisons to Background, Part I” (Environmental Restoration Project Assess-
ments Council 1995, 45753), the maxirmum detected background concentration of a constituent may be
used I the data set does not support the calculation of a UTL. If the maximum detected concentration of a
COPC (or the reporting limit, if no detects occurred) is equal to or lower than the corresponding back-
ground value, it is eliminated as a COPC; if the maximum detected concentration is greater than the
corresponding UTL, the COPC is carried forward to the SAL comparison scraening.

Atthe discration of the project statistician, additional analysis of a background value may be performed
before carrying a COPC forward to the SAL comparison. In addition, it is important to determine whether
the anglytical methods used to generate the backgrounc UTL values and the sample values produce data
sets that are cirectly comparable, If the differences in the analytical methods resuit in comparative bias be-
twoen the data sets, a correction may need to be applied before performing the background screening.

"~ 3.2.2 Screening Action Levels Comparisorn/Other Standards

SALs zre generic, conservative values used as preliminary screening tools before embarking on a site-

_specific risk assessment. Development of SALs is addressed in the “Screening Assessment Methoc-
ology at Los Alamos National Laboratory” (draft), (Environmental Restoration Project Assessments
Council 1995, 04-0311). Chemical SALs are calculated using a risk-based approach-with an allowabie
incremental cancar rsk level of one excess cancer perone million individuals and a hazard quotient of
unity for noncarcinogens. Radionuclide SALs are calculated using a dose-based approach with an
allowable cose limit of 10 rmrem/yr. See Appendix J of the IWP (LANL 1993, 26078).

Comparison of COPC data with SALs generally proceeds in two steps. In the first step the maximum
detected concentration of each remaining COPC in 2 medium is compared with the medium-specific SAL
for that COPC. Any COPC with a maximum detected concentration above the SAL is tentatively desig-
nated a COC pending further evaluation. It 2a COPC in one or more media has no corresponding SAL, the
CCPC may be evaluated in a risk assessment or eliminated because of process knowledge or toxicological
imformation. Similany, it the COPC was not detected in any sarnple but its analytical reporting limit exceeds
its SAL, raticnale for further action will be discussed.

When multipie COPCs are present at a site. COPCs that do not individually exceed their respective SALs
may collectively pose a potential health risk. In accordance with the “S¢reening Assessment Methodology
at Los Alamos National Laboratory” (draft), (Environmental Restoration Project Assessments Council
1995, 04-0311), it multiple COPCs remain following the backgroung screening, they are evaluated
assuming additive effects.
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in the muitiple constriuem analysis, COPCs are divided into three ¢lasses: radionuclides, carcinogenic
constituents, angd noncarsinogenic constituents. Additive effects are assumed within each ¢lass. but each
class is evaluated independently. The maximum values of the COPCs that remain following the back-
ground comparison are divided by the SAL for each COPC, and the resulting normalized values are
summed for each sample. It duplicate samples are obtained, e maximum single value for a COPC is used
far this evaluation in this RF) report, I the sum ¢f the nommalizet values is less than unity for a COPC for all
samples, the COPC is not further evaluated. It the sum of the normalized values exceeds unity at any
sample paint, constituents contributing greater than 5% of the normalized value are identifie as potential
COCs and are evaluated funther,

The equation tor calculating the appropriate normalized sum is

=3 (Yar)

COPCa
where
M = normalized sum of COPCs at sample point J,
C = maximum concantration of the im constituent at sample point j, and
SAL = megdium-spacific SAL for the i™ constituent at sample point j.

The rosults of the human health screening assessment are prisented in Section 4.1.3.1.

COPCs in the human health screening assessment that exceed SALs or that exceed 5% of the normai-
ized sample value in a multiple constituent analysis are evaluated with regard to data quality, frequency of
detection, and process knowledge. A determination tor inclusion in a fisk assessment is made on an indiv-
idual basis. In addition, COPCs for which ne SALS exist or for which the SALS exceed the reporting limit
are evaluated tor possible inclusion in a risk assessment. The basis for decision may incorporate process
knowledge, the relative magnitudes of the reporting limit and SAL, toxicological information, and other
criteria.

The screening process is applied to COPCs in samples collected at any depth in soil or tuff. Potential
COCs identified in subsurtace samples may also te evaluated based on the likelihood of a complete
exposure pathway 10 a receptor.

A possible conglusion of the streening assessment is the need for additional data at one or mare decision
units, If more data are needed, a SAP for additional gata gathering may be included in an appendix.

COCs identitied on the basis of human health or ecotoxicological screening assessments will be
presented separately because the risk assessment methodologies for these endpoints differ.

3.2.3 Ecotoxicological Screening Assessment Methodology

Screening for ecotoxicological risk usas a phased approach in which sites that have COPCs above back-
ground UTLs are evaluated for habitat quality and then comparec with ESALs if the site possesses mini-
mum habitat quality criteria. Development of the habitat screening methodology and ESALS is addressed
in the guidance for screening assessment methedology (Environmental Restoration Project Assess-
ments Coungil 1995, 04-0311). The results of the ecotoxicological risk screening assessment are
presented in Chapter 4.0.
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3.2.3.1 Ranking of Habitat Condition and Receptor Accessibility to Constituents of Potential
Concem

A landscape condition score is given 10 each PRS, The landscape condition score is an ondinal ranking of
the landscape context. A PRS that is located in 2 highly disturbed landscape receives a lower score than
one embedced in a landscape with less extensive disturbances, Sites that are highly impacied by indus-
frial deveiopment or regularly disturbed by other human activities receive a landscape conditicn scare of
one. Other areas at the Laboratory have been disturbed by human activities, but the censity of develop-
ment and the frequency of disturbance are such that ecological receptors use the areas for portions of
their life cy=ies. These areas, such as the boundaries ¢f technical areas or low-gensity developments,
receive a landscape condition score of two. The tinal category of landscape condition pertains to areas
where there is little or ne disturbance caused by humans or where the habitat has high ecolegical value,
such as wetlands or other sensitive habitats, These areas receive a landscape condition score of three.

Each PRS also is given a receptor access score that reflects how accessible the COPCs associated with
the PRS are to ecological receptors. Receptor accessibility is judged by the habitat conditions immediately
surrounding the PRS; therefore, this measure is not completely independent of the landscape ¢condition
ranking. if tho potential for access by receptors is zero, then the recepior access score is 2ero, I only cur-
rent risk is considered, ther: contaminants buried below the 2ona of biclogical activity are scored as zare, If
the PRS or its associated affected media consist of small habitat patches within an industrial context, then
the receplor acCass score is one. These patches are distinguished {rom those that foilow by being com-
pletely surrounded by human structures (such as roads, fences, buildings, and parking iots). A PRS
receives a receptor accass score of two if there is access to open space, These areas are impactad by
human activities, but some exposure to ecological receptors is likely. The final receptor access score,
three, is reserved for cantamination of habitats with high ecological value or high potential for COPC
transport to other habitats (for example, outfalis).

The following medel is used to facilitate decision.raking about individual PRSs, Based on the landscape
condition score and the receptor access score, PRSs will be either recommended tor NFA or subjected to

ESAL-based screening (see Figure 5).

S Landscape Condition Score
Receptor Access Score | 1 2 3
0 |
1 NFA® . i
2 T oAt comemrisen

a  NFA w1y further action
B ESAL = acomxicoiogcal scraening acion level

Figure 5. Habitat evaluation mode! for identifying PRSs that may be excluded from further
consideration.
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3.2.3.2 Comparison with Ecotoxicological Screening Action Levels

If the habitat mode! indicates that ecological exposures are likely, then ESALs are applied to each COPC,
Any COPC that has concentrations less than the minimum ESAL may be excluded from further considera-
tion. Additiona! screening comparisons with the COPC values are required before making decisions about
a recommendation of NFA, remedial action, or additional data gathering (see Section 3.3.2).

COPCs in the ecotoxicological screaning assessment that exceed the minimum ESAL are evaluated with
regard to data quality, frequency of datection, procass knowledge, the likelinood ¢f exposures to differ-
ent ecological receptors, likely remediation impacts, and the amount that COPCs exceed ESALs. COPCs
for which no ESAL existe or for which the reporting limit exceeds the ESAL are evaluated for possible in-
¢clusion in a risk assessment, The basis for the decision may incorporate process knowledge, the relative
magnituges of the ESALs and the reponting limits, toxicological information, site-specific ecological cata,
likely remediation impacts, or other criteria.

3.3 Risk Assessment Methodology

No human health or ecological risk assessment was performed for Aggregate J.

3.4 Development of Conclusions and Recommendations

Recommendations tor future action are generally offered for each individual aggregate area, However,
recommengations might be offered for indivigual PRSs or for associations of PRSs across twa or more

aggregates if warranted by circumstances.

Four possible outcornes exist for PRSs evaluated in this RFI: NFA, accelerated cleanup, addnional data
gathering, and ingtiation ot a corrective measures study,

Finaf decision analysis for all PRSs in this RFI report were made based on the rasults of the screening
assessment,
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4.0  SITE-SPECIFIC RESULTS, CONCLUSIONS, AND RECOMMENDATIONS

Because the results of all the PRSs are so closely related, each set of PRS results, conclusions, and rec-
ommendations will be grouped together unless a specific concemn needs o be addressed. The resuits of
the investigation are shown in Table 1.

JABLE1
RESULTS OF THE INVESTIGATION
Proposed Action
HSWAS Accelerated Further
PRS NFA Cleanup Invastigation Rationale
Yes No VCA® EC® Phasell CMS*
42-001(a) X X Contamination below SALs' or UTLs®
42-001 X X Contamination below SALs or UTLs
handc)
42-002(b) X X Contamination below SALs or UTLs
42003 X X Contamination below SALs or UTLs
42-002(2) X X Centamination below SALs or UTLs
A HMSWA w Mazaricus and Solid Wasts Amencments a. CMS = comective measures stucy
B NFA = no further acion f.  SAL = screenng acton level
€ VCA = voluniary Comrective acion & UTL = upper iemnce bimit {for 504 background data)

¢ ECwsxpectd cleanup

4.1 Aggregate J

A detailed descripticn ¢f the location, site activities, and history of these PRSs is found in Section 3.4 of
the work plan, The following summaries have been taken from the revised SAP for Aggregate J (LANL
1993, 48849),

Former TA-42Z, the incinerator site, was cesigned 10 reduce the volume ¢f radionucli¢e-contaminated
waste produced throughout the Laberatory (Emelity et al. 1975, 324; Harper and Garde 1981, 6286;
LANL 1980, 7511). Construction of the site was completed in 1951, The incinerator was intended 10 bum
radionuclice-contaminated wastes generaled at the Laboratory. However, because of the poor perform-
ance of the incinerator and oparational problems associated with the otf-gas cleanup system, very littie
waste was actually incinerated. The incinerator operated for little more than one year (1951 to 1952)
(Harper and Garde 1981, 6286).

Between 1957 and 1969 the main floor area of the incinerator/control building was used by the former
Group H-1 as an area for storage and decontarnination of squipment (such as dry boxes and vehicles)
{Roy F. Weston, Inc., 1989, 11907). In the decontamination process a “vacublaster” was used 1o remove
radionuclides and possibly other contaminants including grease and ail from various laboratory eguip-
mant. This process generated wastes probably consisting of fine soli2 residues and liquids containing
radionuclides and possibly incluging acids and solvents. Waste liquids apparently went 1o the seplic sys-
tem that served this building. It is believed that fine solid residues were bagged and sent 10 a maternal dis-
posal area (Roy F. Westen, Inc., 1989, 11907).
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The septic tank received radioactive liquid waste that contained plutonium, uraruum, associated fission
croducts, tritium, solvents, acids, and greases. Most of these cortaminants are belicved pot 1o be associ-
ated with incinerator operations but antered the seplic system from decontamination gperations between
1957 ang 1969. During this time, wastewater containing 239.240Py, 215U, tritiurn, and fission products
passed through the septic systam and was discharged into Montandad Canyon (Meyer 1977, 875).

Because of the specialized nature of the incinerator facility and the extensive contarination of the control
building and other structures at the site, the decision was made in the mig-1370s 10 decommission and
decontaminate former TA-42, Mest of the contamination present, excluding the contents of the ash stor-
age tanks, was attributed 10 the decontamination operations that were conducted between 1357 and
1969 (Harper and Garde 1581, 6286).

Decommissioning work began in January 1978 with the removal of the incinerator and associated equip-
ment in the control building. After dismantling and removing the structure, the drain pipes under the
building foundation were filled with hot asphalt to immobilize the contamination (Harper and Garde 1881,
£286). The uncontaminated foundation was crushed with a crane and steel ball and removed. The ash
storage tanks comtzined 2,000 L (473 gal.) of ¢ry sludge and 2,600 L (815 gal.) of wet sludge. The
siudges wera removed, mixed with cement and taken to area G, TA-54, for storage in accordance with the
DOE's 20-yr retrigvable storage criteria. The tanks wers excavated and taken to TA-54 for disposal, it is not
known if the drain linas were removad or jef! in place (Ahlguist 1987, 752).

The supematant liquid from the 4,000-L ¢oncrete septic tank was pumped into a tank and transported to
the Laboratory's radicactive ligquid waste treatment facility (TA-50). Cement was added 1o solidify 35 gal, ¢!
slugige in the tank, An attempt 10 romove the tank intact failed when the walls collapsed. The remaining
rubble was loaded onto a dump fruck with a backhoe (Harper ang Garde 1981, 6288).

This operation generatad wastes, which were all buried or stored at the Laboratory's TA-54 radicactive
solid waste disposal/storage site located 2.5 km from the decommissioning site. Six hundred cubic meters
{rm3) of building debris and equipment and 1,200 m3 of soil contaminated with less than 10 nCi Z9.240Py
per gram of waste wero buried in trenches at TA-54, Former TA-42 was then contoured 16 conform with
the surrounding terrain, and native grasses wera planted (Harper ang Garde 1981, 6286).

4.1.1 Previous Investigations

Data collected at the site before this accelerated characterization came from two sources: a study per-
formed in 1978 by the former Environmental Surveillance Group after D&D activities and a reconnaissance
study performed in 1831 by the former Environmental Protection Group (EM-8). These Cata ware used 10
develop the revised SAP for Aggregate J, which is ¢ontained in Appendix E of the work plan (LANL 1993,
48848). The discussion of the previous investigations at former TA~42 is divided intd two subsections:
Environmental Surveillance Group Study and Environmental Protection Group Reconnaissance Study.

4.1.1,1  Environmental Surveillance Group Study

Final gross-alpha activity in soil samples taken after the D&D activities in 1978 (Harper and Garde 1981,
£286) are shown in Table 3,

Harper and Garde (1981, €:288) report that “Because of the low levels of contamination and the safety
hazards associated with any further excavation, the Environmental Surveillance Group considered the
area decontaminated to as ‘0w as reasonably achievable (ALARA), After concurrence from the
Laboratory's Heatth Division Office and the Los Alamos, New Mexico, Area Office of the U.S. Department
of Enargy, the area was contoured and revegetated to minimize erssion.”
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JARLE 3
RESULTS OF ENVIRONMENTAL SURVEILLANCE GROUP STUDY AFTER DAD

Number of Semples with Number of Samples with Values (pCiig) for Samples

Location Grosa-Alphs Activity Gross-Alpha Activity with Gross-Alpha Activity
Less than 25 pClig Grestor than 2% pClig Greater than 25 pClig

Formerbuilding area 60 1 29
Septic tank arsa Unknown None —
Tile drain field 12 S 31
35
44
99
45
Excavation under the 3 5 65
tile drzin field 78
87
310
418
wall below the 14 5 29
tile 2irain fieid outfall 36
40

4.1.1.2 Environmenta! Protection Group Reconnaissance Study

At the request of the construction leader from the former Project Managemant Group (ENG-1}, personnel
from the former Environmental Protection Group (EM-8) performed a reconnaissance study in January
1991, The OU 1128 technical team used the analytical results from EM-8 as Phase | results to design the
SAP for this accelerated characterization. Table 4 contains the levels of 238Py, 20924CPy, and toxicity char-
acteristic leaching procedure (TCLP) lgad in the near-surface samples (suriace 10 5-ft depth). The near-
surfacs fill materials and soils were important because construction activities would impact them and
because, if contarnination were found, the path 1o recepiors would originate there. Table 5 contains the
analytical results for aff samples (near-surface and subsurface) that EM-8 personnel collected. Figuro 6
shows the ocation of the reconnaissance samples, which have the prefix *PF."

During the 1991 reconnaissance study conducted by EM-8, soil sarmples were analyzed for the following
constituents: 28Ry, 239.240Py, total uranium, 13°Cs, polychiorinated biphenyls (PCBs), voiatile erganic
compounds (VOCs), and semiveoiatile organic compeounds (SVOCs). The following trace metals were ana-
lyzed by TCLP: arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver, Based on the
analytical results, which are presented in Tables 4 and 5, the aipha-emitting piutonium isotopes and ele-
mental lead were the only COPCs identfied, See the revised SAP for Aggregate J (LANL 1993, 48849),
The measured activities of the gamma-emitting W7Cs isotope were well below the background UTL value
ot 1.4 pCi/g. No VOC or SVOC constituents were cetected above the estimated quantitation limits for the
respective methods. PCBs were cetected in 6 of 18 soil samples at levels of 1 ppm or lgss, which are well
pelow the action ievel for PCBs of 10 mg/kg (Environmental Restoration Project Assessments Council

1995, 45378).
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TABLE 4
1991 EM-8 RECONNAISSANCE RESULTS FOR NEAR-SURFACE SAMPLING AT FORMER TA-42
Borehole Ssmple Depth 2py Unc® 28 20py Une o TCLPY Unc
it {pClg) {pClg} {(mgl)
PF1BY 05 0.0004 0.0000 0.015 G.026 11.4 1.1
PF-iB2 o5 0.003 0.001 0.0554 0.0047 0.05 0.01
PRMT2 D5 0.002 0.002 0.0179 0.0033 < 0.01
PRMTA Om5 0.0012 0.0007 0.0205 £.0031 0.0a o
PRCDA Ow5 0.0036 £.000% 0.0014 C.0006 0.17 0.02
PRPLN 05 0.0072 0.0008 0.006 2.001 .01 0.01
PRPLM 0=5 0.009 0.002 0.0148 0.0021 < 0.01
PFPLS -5 0.008 Q.001 g.015 0.0018 0,34 0.03

». Ung = uncartanty
‘o, TCLP w 10ty CRAMRCISNSHS achng trocedura

4.1.2 Fileld investigation

Figure 6 shows the locations ¢f both the sampies taken during the 1981 EM-8 reconnaissance study
{designated by the prefix "PF™) and the samples coliected during this investigation (designated by the
prefix “427).

The CU) 1129 field team coliected near-surtace samples with a hand auger. They used the augerto collect
uncensolidated materials in 610 12-in, imervals, They pulled the auger when it was full and placed the
samples in a decontaminated pan. Augering continued umtil the top 3 #t of 501l was collected or until the
soil-tulf interface was encountered (Table 6 shows the actual sample depths). When they reached the
soil-tut! interfaca, the field team collected samplas, homegenized the samples, and divided the composite
material into splits for analysis by the former Isotope and Nuclear Chemistry Group (INC-12) (125 g); for
alpha, beta, and gamma screening by the former Health andt Environmental Chemistry Group (EM-9 now
CST-9) mobile laboratory (500 g); and for EM-8 analysis (125 g). For each sample collected, OU 1128
personnel completed the Chain of Custcdy/Request for Analysis form, affixed a label 10 the sampie con-
tainer, and erered a complete description ¢f the sample on the Sarmple Cellection Log,

The field team also used a hand auger to collect subisurface samples in the interval below the sod-nuft inter-
tace, Atter they encountered the interfate and collected the near-surface samples, the fieid team decon-
tarinated the equisment. They continued augering in the nonwelded tuft below the interface until they
could no longertum the auger or unti! they collected samples from a 3t interval, They handled these
samples in the same manner as the near-surface samples.

The field team used a power-assisted hand auger 1o collect samples near the tile drain field. The targeted
depths were surface to 5%, St 10 10 1, and 10 ft 10 15 fI; however, the actual depihs were surtace 10 51t,
51071, and 7 {110 11 1. The field team coliected sampies from the first S-1t interval with 2 hand auger.
They attempted to drill the second inmterval with the hand auger, but when they reached the depth of 71,
they could no longer tum the hand auger. They collected samples from that 2-ft interval betore using the
power-assisted hand auger 1o collect samples from the 7- to 11+ft interval. By tuming the auger bit, they
brought the samples up 16 the surface for collection.
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JABLES
ANALYTICAL RESULTS FROM 1991 EM-8 RECONNAISSANCE SAMPLING AT FORMER TA-42
: PCBs¢ Uned Ph* Une
SampieNo &b {nog) {mgiL) vVOGs! Svocs!
PRIB1-0 <C.05 1.4 1.1 NTCFH NTCF
PIB1-5 <0.05 0.29 0.03 NTCF NTCF
PHIB2-0 < 0,05 Q.05 0.01 NTCF NTCF
- PRIB2-5 < Q.05 0,03 0.01 NTCF NTCF
PEMT20 1.02 0.2 <0.01 NTCF NTCH
PRHT-25 04 0.08 0.04 0.01 NTCF NTCF
PRHT2-10 < Q.05 <001 NTCF NICF
PRHTI0 0.08 0.02 0.04 .01 NICF NTCF
PRHT3.S C.1% 0.02 < 0.01 NTCF NTCF
PRHT3-10 <0.08 0.04 0.0t NTCF NTCF
PRCDAQ «0.08 0.17 0.c2 NYCF NTCF
PRST-10 <0.05 22 02 NTCF NTCF
. PRST-15 <0.05 0.45 0.04 NTCF (seenote g)
- PRST-20 <005 < Q.01 NTCF NICF
- PRST-25 < 0.05 <0.01 NTCF NTCF
PE-PLN.O 0.52 0.1 0.01 0.01 NICF {30 note h)
PFPLM.O 0.12 .02 < 0.0 NICF NTCF
PRPLSO < Q.05 0.34 0.03 NTCE NTCF
[ Dipy Une MA0py  Une Totat U Unc e Unc
Sampie No. (Vg {pClg) {19g) (pClg)
PFIB1-0 0.0004  0.0009 0.015 0.026 a.s8 0.4 0.0883 0.0996
PFiIB1-S 0.007 0.001 0.0002 0.0004 3.44 0.3 0.176 0.151
PFiIB2-0 0.003 .00 0.C554 0.0047 3.5 0.3 0.0944 0.0941
PFIB2.5 €.0003 0.0006 Q.00 0.0005 3.78 0.4 0,193 0171
PFRHT2:C 0.002 0.002 0.0179 0.0033 .85 c.4 0.169 0.111
PRMT-25 0.009 C.004 0.0628 0.0085 3.76 0.4 0.0643 0.16
PRMT2-10 0.0008 00004 0.0013 0.0006 3.7 0.4 0236 0.11%
PRMTIO 0.0012  0.0007 0.0205 0.0031 3.65 0.4 0245 0.143
PRHTIS €.0035 0.0009 Q.0086 0.0014 3.13 0.3 0241 0,109
PRHT3IC 00016 00006 Q0292 0.Cco27 3.5 0.4 0238 0.153
PFLDAD 0.0036 0.000%9 0.001¢  0.0006 1.86 0.2 0.0643 C.156
PEST-10- oS Q.002 0.151 0.0077 417 Q.4 0143 0,104
-PRST-15 248 .15 477 0.26 5.2 0.5 0.0579 0.7
. PRST-20 0.158% 0.016 0.4¢ 0.03 3.34 0.3 0.0239 0.101
PRST-25 Q.016 0.002 0.0032 €.0008 2 39 0.4 0483 017
PFRPLN-C .0012  0.0008 0.006 0.001 3.7 B+ X3 0.0662 0,106
PSPLM-O 0.009 Q.002 0.0148 0,0021 3.44 0.3 0272 0146
PE . 0.008 6.001 0.0151 0.0018 247 0.2 0.16 0.109

Laut CSopt O GGl tmDes MICKCHbIS (T Oepzi OF Sarmsng it ted?,

PF w Pralip Frasquez {samcie coksand, 18« momrator Dulng, KT = hoiging tas, COA o caryon Gaposa arse, ST = sepac tani, PLN » parlng ict nor, PLM « pemng
ot ieace, PLS » Sarmeg iof sout

Claariug iswel for poryenioma biohenyts (PO} o 10 mo/AC (or por} for mausinal sies wil! oDer constiuents of potential concem {Enwronmental Restondon Proect
Assenzments Counc 1996, 45373}

Ui = uncartanty

@, TOuoTy chueachnsic iaching procsdurs {TCLP) mwtais anahvted forinciuded Mg, AR, Se, AG, Ba, Cit, Cr, andt P, All offer TCLP metais were Deiow 3cHon igvers 20X
for & S0 M Contanec PD abowe T DACKTONNG L0 OWARNCE WM [39 M) whert converting fom TCLP 10 totai P {ses Section 4.1.12; thervions, only P
FUSLICE 2 ShOW,

VOCx = voisihe orfaric cormpouncs, SVOCs » serwoiatiie orjanc compouncs, NTCF w g taret compound Sound
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Figure 6. Potential realease sites and sampling locations at former TA-42.
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JABLES
SUMMARY OF OU 1129 SAMPLES COLLECTED AT FORMER TA-42
. Location Bar Code Sample No.* Sample Intervat Date
PRS .~ SampieType D No. ~ Number (m Collected
42-001(a) Auger 42.1021 AAAQES! B-1-1 0-1.5 716192
42-002¢(a) AAADIS3 . Bete2 1.5-2.4 7116192
- Auger 42-1022 AAAD954 B2 0=2.6 7116192
AAAQSSS B-2:2 2.6=3.5 7/16/92
Auger 4241023 AAAQ956 B8-3-1 0=3 7/16/92
AAAD957 . B32 3-4.75 716192
Auger 42-1024 AAAQSE9 B-12-1 0-3 7116/92
AAADS70 toB-122 3-5 7/16/92
Auger 42.1035 B-14.1 0-1 9/22192
B-14.2 1=2 22192
B8-14-3 =3 §/22/92
Auger 42-1036 B-15-1 0-1 9122192
B-15-2 1=2 9/22/92
B-153 2-3 9122192
 Auger 42.1037 B-16-1 0-1 9r22/92
» AAA1691 B-16-2 12 82202
; B-16-3 2-3 9/22/92
. Auger 42-1038 81741 01 22192
Be17-2 12 92292
, . B.17-3 2-3 9122/92
_ Auger 42-1039 AAA1E92 8.-18-1 Q1 922082
v , o AAA1IE93 B.18-2 1-2 922192
v AAA1695 B-18.3 2=3 9122192
42-001 . Auger 42.1025 AAADSED Bed-1 02,2 7116192
(bandc) AAAQEGT Bede2 2.2-525 7/16/92
: Augar 42-1027 AAADSE2 B~5-1 0-3 7116/92
AAAQS63 B8-5-2 6 TN6/982
Augsr 42-1026 AAARIET Bs11+1 =3 7HEI82
~ AAADSEE B8-11.2 3t 7/16/92
A42-002(b) Auger 42-1034 AAAD992 B-13-1 -3 7122192
AAA0S93 8-13.2 3-8 7022192
42+003 Borehole 42-1028 AAADSTS B-6-1 10-15 72192
AAAQST B-6-1D © 10=18 7121192
ARAQG7S 8-6-2 1520 7121192
AAAQSTS B8-6-3 20-25 7121192
AAALSSO B-6-C-2 2528 7121182
Borehole 42-1029 AAADST7 B8-7-1 10-15 7121192
AAAQSTS B.7-2 1520 /21192
AAAQSTS B-7-3 20=25 7/21192
Borahole 42-1030 AAAQ9ED B-8-1 1015 /21192
-~ AAADSSY B-8-1D 10=15 7/21/92
AAACSH2 . B-8.2 1520 7/21/92
AAADIBS B8-8-3 20-25 7/21/92
AAADG91 g-8-C3 2528 7/21192
Borehcle 421031 AAALDS4 B-9-1 10=17 7r21/92
AAADOBS B-9-2 17-22 7121/92
V AAADSES B-g-3 22-27 721192
Power- 42-1032 AAADIGA B-101 O=5 7116192
Assisted AAAQSES B.10:2 -7 7716192
Auger AAADIEE 8-10.3 7=11 7122192
Auger 42-1033 AAALSEI C-111 0=3.5 716092

~ as assigned in the ravised SAP for Aggregate J (LANL 1993, 48849)
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The field team used a hollow-stern auger and a split spoon to collect subsurtace samples between 10 ft
and 30 f1. The split spoon is a 5-1t cora barrel that can be opened to remove the sample. The field team di¢
not sample the 1op 10 it of fill material because it postdated the contamination and was assumed to be
clean. They started sampling at a depth of 10 ft and collected samples at every S+t interval.

Sampling locaticns were selected 1o bound the extent of contaminants detected duning the reconnais-
sance study and 10 include jocations where construction activities mejht impact residual contamination
around the NSTL structures or utility lines (Figure 6). Sample localions were surveyed after the samples
were ¢collected so that the exact coordinates (XYZ) would be documented.

The sample at Location [D No. 42-1032 was moved from the oniginal location that was designated in the
SAP because the tile drain field was not found, A second auger hole was drilied to find the location of the
tormer structura, The soil trom the abandoned auger hole was collecied as a contingency sample
{Location ID No. 42-1033) (Figure 6).

4.1.2.1 Hesults of Field Surveys
Engineering Survey

An engineering survey was performed 10 locate the former incinerator building, the ash holding tanks, the
seplic tank and associated tile drain figlt and outtall, the outdoor decontamination area, and the utility lines
associated with the NSTL 10 be constructed on this site. As-built drawings, sufvey data, and engineering
drawings for the NSTL provided the information on the former buildings, tacility locations, anc future con-
struction activities at the site, The following engineering drawings were used during the engineernng sur-
vey 10 locate former TA-42 structures: ENG-C12002 (LASL 1850, 25392) and ENG-R2476 (LASL 19869,
48884). The following engineering drawings were used during the engineering survey 10 locate future
structures and utilities of the NSTL: C45894 sheet numbers C1, C2, C3, CE, and C18 {LANL, 1891,
48896; LANL, 1991, 48902; LANL, 1951, 48897, LANL, 1991, 48899; LANL, 1991, 48301). The infor-
mation from the engineenng drawings was converted to New Mexico State Plane coorginates and submit-
ted 10 the Facility for Information Management, Analysis, and Display. Sample jocations were chosen
based on the findings of the engineering survey and previous daia collected at the site. All sample peints
were surveyed, and the results were registered on the site map (see Figure 6},

Geologlc Survey

A geologic survey was pertormed o understand the relationship between existing $oil ang bedrock, 10
understand the impact of future construction activities on the current topography, and 1o help recognize
transport and exposure pathways. The results of the geologic survey (site cross sections) are illustrated in
Figure 7. Figure 7 shows the existing grade, which was prasent dunng the RF!, and the proposed grade,
which would ba present atter the construction of the NSTL building. The locations of the cross sections
are shown in Figure 8, In addition, detailed gecicgical logs of the samples ¢ollected using a hollowsstem
auger are shown in Appendix C. These iogs incluce a detailed lithologic description of each core, sections
of core not recovered, qualitative moisture content, and the analyses requested for each interval.
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Figure 8. Former TA-42 site map showing reconnalssance sample locations, cross sections, and
proposed Nuclear Sateguards Technology Laboratory.
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4.1.2.2 Results of Field Screening

Radiation and organic screening were conducted concurrently with the sampling effort. The auger holes
and the breathing zones around the sample locations were tested for organic vapors every time the auger
advanced an interval, Organic screening was performed with a Century OVA 128 GC and an MNu photo-
ionizing detector. The following matenals were monitored for radiation: the soil removed by the hand
augers, the drill rig cuttings, the cores after the split spoons were opened, and the equipment atter the
augsror drill rig advanced an interval, In addition, shoes and coveralls were checked before personnel left

-the site. Beta and gamma radiation were monitored with an Ebertine ESP; alpha radiation was monitored
with an Alpha lmmem Model 138.

VThe samples were analyzed for lead using 2 Spectrace 9000 that provides poriable field EDXRF analysis,
Splits were collected from each 1-ftinterval, placed in special 32-mmm sample cups, angd sealed with 4-um
polypropylene x-ray film windows.

Field monitoring of fugitive dust at the site was conducted in conjunction with the dnilling operation, Two

HVASs were sat up at the site, one upwind and one downwind from the drill rig. The filter samples were

" submitted to CST-9 for analysis of gross-alpha, -beta, and -gamma activity; 28Py; 20240Py; and 241Am,

. Results from the HVASs are shown in Table 7. Negative values are a result of countmg statistics; activity in
those ﬂters was at background levai,

.The a::purent corcantrations of 8Py and 239.20Pu in air filter samples collected downwind from the
drilling cperation waee higher than those collected upwind, However, because of uncerainty in the
anaiytical results, no statistical diference exists between samples ¢collected upwing and downwind, The
24Am concentrations in air filter samples coflected downwind from the cdrilling operation were similar to

those cellected upwind.

No radiation above background was detected by the monitoring instruments during sampling. Organic

vapors were detecied up to 2 ppm in the borehole and in several sections in the split-spoon sampier for

he auger drill, but the vapors were niot detected in the breathing zone. The industrial hygienist indicated

- that the reading was probably the result of the high moisture content of the sample or fumes from the drill
-rig, which was located upwind from the sample location, The samples were high in moisture content but

" were not saturated. Prevmus samples collected at the site and analyzed for VOCs and SVOCs had no hits

(see Table 5.
| 4._1.3 Screening Assessment

The screening assessment of the analytical results for samples collected at former TA-42 was conducted
according to the methodology outlined in Section 3.2. The screening assessment data tables are found in
Appendix D. The results of the screening assessment should not be interproted independently of an
evaluation of the analytical data quality and the revised SAP for Aggregate J (LANL 1993, 48849), As
discussed previously, the sample locations were chosen based on knowledge gained from the results of
the 1991 EM-8 reconnaissance siudy and on construction project plans. Samples were collected at the
iocations of the PRSs in the areas where the reconnaissance indicated the presence of radionuclides or
metais.and in areas where excavation for future activities is planned. Samgle locations are indicated in

Figure6.

The suite of analytes was determined Lased on the anaiytical results of the 1991 EM-E reconnaissance
study (LANL 1993, 48849). Consequently, soil samples collected for the current investigation were ana-
Ivzed for isotopic plutonium and elemental lead. A few selected samples from the vicinity of the ash stor-
age tanks, PRS Nos. 42-001( and ¢). were also analyzed for the following alpha-emitting radionuclides:
241 Am, 28Th, 220Th, Z2Th, 34, 23U, and 238,
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JABLEY
RESULTS FROM HIGH-VOLUME AIR SAMPLERS
Upwind HVAS (pCifilter) Downwind HVAS (pCiffitter)
Analyte Analytical Result Analytical Unc* Analytical Result Anatyticz! Unc

Alpha 0.9 0.2 0.8 0.2
Beta 1.9 0.3 2.0 0.3
Gamma -80 80 ~100 80
Jvpy 0.002 0.011 0.015 0.016
209.240py 0.006 0.01 0.026 0.016
24 am 0.0 0.23 -0.01 0.04

*URC = unGertamty

For the screening assessment, results for isctopic plutenium were considered from the fallowing samples:

« those coliected for the 1897 EM.8 reconnaissance study, which were analyzed by a fixed-site
laberatory:

-~ those coilected during the RF for quick tumaround analysis by the farmer INC-12; and
= those collected during the RFl for fixed-site laboratory analysis,

The INC-12 resuits for isotopic plutonium analysis can be found in Table B-1, Appendix B. The INC-12
results for ICPMS analysis of elemental lead, which are also found in Tabie B-1, were included in the
screening assessment. The EM-8 results for elemental lead could not be included in the screening
assessment because the results of the TCLP analysis cannot be directly compared with either the UTL or
SAL values. Samples submitted to INC-12 for analysis were collected from the area of the incinerator and
the ash storage tanks, critical depths at the septic tank, locations of planned excavations for utility lines,

- and the former outdoor decontamination area.

Elemental load was analyzed by either GFAA, ICPMS, or fieid pontable EDXRF mathods. As discussed in
Section 3.1, the EDXRF data set, which is summarized in Table B-2, Appendix B, could not be sereened
against the site-specific background UTL values because the background measuremants were performed
using SW-846 methods. However, the EDXRF data has been included in the screening assessment
against the SAL value for elemental lead in soil, The analytica data quality evaluation for Aggregate J,
which is found in Appandix A, indicated that the GFAA results for elemental Jead are potentially biased low
by as much as 60% for Location ID No. 42-1021 (surface 101,5 ft and 1.5 ft t6 2.4 #2), Location (D No.
42.1022 (surface 10 2.6 ftand 2.6 110 3.5 1), and Location 1D No. 42-1023 (surfaceto 3ftand 3t1t0 4,75
#1). Because of the impact of the significant low bias on the UTL comparison, the GFAA results should be
carried forward 10 the SAL comparison.

Tha data set for the analyses performed at fixed-site laboratories is summarized in Table B-3, For sample
locations and depths whera there was mora than one result for a particular constituent, such as plutonium
measured by the tormer INC-12 and the fixed-site laboratory, the maximum value was chosen for the pur-
poses of the screening assessment, Choosing the maximum value yields consarvative screening results.,
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Gross-alpha, -beta, and -gamma screening of all samples was performed at a mobile laboratory before anal-

- ysis. The MDAs for s0if samples were 63 pCl/g alpha. 24 pCi/g beta, and 4 pCi/g gamma. A background
sample of the Bandelier Tuf! was also counted, and the sample activity was comected by subtracting the

" background activity. Gross-aipha, -beta, and -gamma activity was not detected above the MDA in any of

the samples collected,

4.1.3.1 Comparison with Background/SALs
Comparison with Background Leveis

The radgionuctide ang elemental lead analytical results for Aggregate J were compared with background
UTL values as an initial step in the screening assessment (see Section 3.2.1). Elemental lead is consid-
ered to be a noncarcinegenic constituent because the SAL value is based solely on a noncarcinogenic
endpoint. A distributional shift test was not performed because the data sets were too small. The data
tables for the background UTL compariscns, identifying COPCs present above the UTL values for each
sampie, are provided in Tables D-1 {radionuclices) and D-2 (lead), Appendix D. The COPCs that were
identified as a result of the background UTL values comparison are listed in Table 8. Included in the list of
COPCs are thase constituents for which a background UTL value is not available.

TABLE S

CONSTITUENTS OF POTENTIAL CONCERN CARRIED FORWARD
TC THE SAL COMPARISON FOR AGGREGATE J

Radionuclides Noncarcinogenic Constituents

UTAmE Leag®
238y
236.240py,

20Tha
25y

a COPCis camied forward because the UTL vaiue is not available,

b COPCis camac forwayd because e lead UTLvaluocannotbedirecuymmndmm
EDXRF resuMts.

During the current accelerated ¢haracterization study, soil samples ccllected from 14 locations at depths
ranging from surface to 28 {f were analyzed for alpha-emitting radionuclides. At ali 14 sample locations
20Py and 29.240Py were present at levels exceeding the background UTL values of 0.014 pClg and
0.052 pCi/g, resgectively. The radicnuclides 238Pu and 238.240Py were also present at levels exceeding
background in Sampie No. PFST, which was collected at the septic tank site during the 1991 EM-8
reconnaissance study. The radionuclides 238.240Py were also detected above the UTL value in Sample
No. PF-IB2 (the incinerator site) and Sample No. PFHT2 (the ash storage tanks site), The radionuclide
233 was present above ts background UTL value of 0.088 pCi/g at one location only, Location ID No.
42-1027, which is nearthe ash storage tanks site.

The radionuchides 24'Am and 2¢Th are ¢amied forward to the SAL ¢comparison because background UTL
values are not available for these radionuclides. The radionuclides 28Th, 232Th, 24U, and 2380 were ¢elimi-
nated trom further consideration because these radionuclides were prasent at levels that were less than
their respective UTL values.
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The ICPMS and GFAA results for elomental lead were screened against the sofl UTL value of 39 mg/kg.
The UTL value for lead was not exceeded at any of the live sample locations trom which samples were ana-
lyzed by GFAA, However, lead is carried forward to the SAL comparison because of the potentially large
negative bias noted for some of the GFAA results. Also, the EDXRF rasults for lead could not be directly
compared with the UTL value and hence are carried farward to the SAL comparison.

Comparison with Human Health Screening Action Levels

COPCs that were not eliminated in the background comparison were evaluated by a companson with the
human heaith SALs. The radionuclide data set underwent a multiple constituent analysis. The cata set for
elemental lead, including the EDXRF results, underwent the SAL cemparison but not the multiple con-
stituent analysis since N other nencarcinegenic inorganic constituents were analyzed for in

Aggregate J. Measurements for lead were made using EDXAF at five sample locations near the incinera-
tor site at depths ranging from surtace to 3 ft,

The results of tha screening comparison with SAL values incicate that no potential COCs were icentified
at any of the sample locations in Aggregate J. No COPC igentifiet in the background comparison was pre-
sent above its SAL value, Furthermore, the SAL-nommnalized sum did not exceed unity at any sample loca-
tion in the multiple constituent analysis for radionuclides.

Screening Assessment Conclusions

As 3 resuit of the screening assessment conducted for the samples collected in Aggregate J, no COCs
were identified that pose a potential nisk 1o human health, In Figure 9 the maximum detected amount of
each constituent is compared with its SAL and UTL value, which are given in Table 9. As illustratec in
Figure 3, constituants for which a SAL value is not available or for which the SAL value is lower than the
reporting limit are evaluated separately for inclusion in a risk assessment, None of the constituents ana-
lyzed for in Aggregate J fall irto this category,

TABLES
CCMPARISON OF BACKGROUND LEVELS AND SCREENING ACTION LEVELS
WITH CONSTITUENTS QF POTENTIAL CONCERN IN AGGREGATE J

COFC UTLs® for LANL Soil Soil Screening Maximum Result
Background Data Action Level® in Aggregate J

Lead 39 mg/kg <00 mg/kg 28.1 rmg/kg
241Am N/A 17 pCifg 0.933 pCifg
28py 0.014 pCi/gt 20 pCilg 2.48 pCilg
233:240py 0.052 pCug® 18 pCifg 10.3 pCi/g
Z287h 2.67 pCug 1.5 pCig 2.59 pCi/g
2XTh N/A 5 pCig? 1.55 pCirg
22Th 2.68 pCu/g 5 pCiigt 1.53 pCi/g
24y 2.03 pCug 86 pCilg 1. pCi/g
&5y 0.088 pCifg 18 pCi/g 0.0999 pCig
28y 1.80 pCi/g 59 pCig 0.815 pCifg

UTL = upper iowerance bmn

Instaliaton Work Plan (LANL 1963, 26077, LANL 1993, 26078)

MaXIM value 15 reponad rathar than the UTL

Gmem1m m‘!ormm;mm?hammmDOEvam,S(DOE 1990, OCA0) a1 § pCug averaged over sxch J0CHORR
T imerval.

ppoy
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Figure 9. Data summary for Aggregate J.
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4,1.3.2 Data Interpretation

Alpha-emitting isotopes of plutonium were present above background UTL values at the sites of the for-
mer incinerater, PRS No. 42-001(a) and PRS Neo. 42-002{a); the former ash storage tanks, PRS Nos.
42-001(b and c); the former septic tank, PRS No. 42-003; and the former outdoor decontamination area,
PRS No. 42-002(b). The maximum activity of 28Py detected was 2.48 (=0.15) pCi/g at the site of the for-
mer septic tank (Sampile No. PF-8T-15). The maximum activity of 29240Py detected was 10.3 {(=1.7) pClg,
also at the site of the former septic tank (Location ID No. 421030 [10 ft to15 H]). The radionuclice 25U was
present above its background UTL value at sample Location 1D No, 42-1027 near the former ash storage
tanks, None of the alpha-emitting isctopes were present above their respective SALs,

The radienuclide 228Th was present above its SAL value of 1.5 pCi/g at three sample locations: Location ID
No. 42-1026 and Location ID No. 42-1027, which are in the vicinity of the formar ash storage tanks, and
Location 1D Neo. 42-1034, which is in the vicinity of the parking lot. However, none of the sample results
exceeded the background value of 2.67 pClg for 28Th; consequently 228Th was eliminated from consid-
eration as a COC,

Tha results of the INC-12 ICPMS analyses for lead (the maximum value was 17 mg/kg) wera inconsistent
with the level ¢f lead in Sample No. PF«IE1 {11.4 mg/L by TCLP, which is approximately 228 mg/kg total
{ead) that was collectad during the 1991 EM-8 reconnaissance study {see Table 5). The calculation to
convert TCLP concentration 1o total lead assumes that lead is 100% leachable from the soil. If TCLP anal-
ysas for laad were actually perferred on these samples, the values would be expected to be less than the
calculated maximum, The calculation is based on the analytical methodology given in 40 CFR 281,
Appendix 11, Method 1311 (EPA 1993, 40099) in which the solid phase is extracted with an amount of
extraction fluid equal to 20 times the weight of the solid phase. Mcre information was needed 10 assess
the extent of lead contamination at Sample No. PF-IB1 (site of the former incineraton. For this purpose,
EDXRF field screening was conducted, Four locations (Location 1D Nos. 42-1035 through 42-1038) were
sampled at a 2-ft radius from Sample No. PF-IB1 in cardinal directions (N, S, E, and W). in addition, one
location (Location 1D No. 42-1038] was sampled immediately adjacent to Sample No. P81 10 determine
if the 228 mg/kg equivalent total lead in Sample No. PF-IB1 was due 1o a point source of contamination,

The EDXRF results for elemental lead are given in Appandix B.

EDXRF analyses did not show lead concentrations equivalent o or greater than the background UTL of
39 mg/kg orthe human health SAL of 400 mg/kg: therefore, only five of the splits ¢ollected from each 1t
intarval were submitted for confirmatory analysis by GFAA, The results of the GFAA analyses confirmed
the results of the EDXRF screening, which indicate tha! lead is not a COC at the site. The most plausible
explanation for the 228 mg/kg equivalent 1otal lead result is that the contamination cetected in Sampie No.
PF-IB1 was due 10 either a very localized peint source or an analytical error,

4.1,3.3 Risk Assessment

No hurman health risk assessment was performed for this PRS aggregate because no COCs were identi-
fied,
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4,13.4 Ecotoxicolegical Screening Assessment
Ranking of Habitat Condition and Receptor Accessibility to COPCa

Ecological characteristics of the site were roviewed o estimate the likelihood that ecological receptors
could come in contact with COPCs to a significant degree. The location of former TA-42 and the eflects of
past disturbances warrdnt a landscape condition score of one. See Figure 10, which is an aerial photo-
graph of the site that shows the current conditions. Continuing disturbances will limit the amount of
contact ecoiogicai receptors would have with COPCs; therefore, the site is given a recepter access score
of one. Application of these scores to the cecisicn model in Figure 5 produces a recommaendation of NFA
at this site with respect to ecological risk; therefore, no comparisons of COPCs with ESALS are required.

4.1.4 Conclusions and Recommendastions

‘The COPCs in Aggragate J were 28Py, 239.240Py, jead, 241Am, 28Th, 20Th, 232Th, 234J, 235U, and 238U, No
COCs were identifiec in the screening assessment: The available cata indicate that the COPCs are either
not present or are present in soncentrations that would not pose a risk (o human health or the environ-
ment based on results of the screening assessmant.

DOE/AL gave the former Facilities Enginearing Division and the former Nuciear Technology anc
Engineering Division approval for construction validation in October 1992 because they found that most
of the NSTL hullding foundation would not averlap the footprint of the formar inginerator facility (see
Figure 6} and all COPC concentrations were well below the SALs.

All the PRSs in Aggregate J are recommended for NFA. Based on criterion number 4, a Class lil permit
medification will be requasted to remove this site from the Hazargous and Solid Waste Amendments
Moduie of the Laboratory’s RCRA operating permit.

4.1.5 Further Investigations

Further investigations are not recommended for any of the PRSs i Aggregate J.
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TABLE A1
ANALYTICAL DATA QUALIFICATION SUMMARY TABLE FOR AGGREGATE J
Location 5 Sample Matix Serple Analysis Raquutt ocr Commernms
1D No. PRS 1D No. Type  Type Parasrrwer

Part 1. Regular Field Samples

42102181 42:001(a} AAADIST Soil Reg GFAAT 13188 Accuracy Due 1o DOOF recovery from Mty SOms samoies,
42002 (a) e eSS 10F It ShouIc Dé ragRrtiact 22 astried
23 pOARralv Dxasad low,
42-1021.8.2 42001(8) AAADISY  Sol Reg GFAA 13188 Accuracy Due 1 DOOr racowviry from Mt SDke Sarmpies,
A2002(8) e FeSURS 107 lead ShOUIT DE recarTec & estrrated
26 potersaly Dased ow,
424022.8.1  42001(8) AAADRSE  Soli Reg GFAA 13188  Acturacy Due 1 DOOr necovery i matmy soke sameies,
42:002(m) T8 PSS 1Or (NG SNOUNT D PEQRDed A5 asirmainc
a3 poterdaly barsad (ow.
4102282 42-001(a) AAADESS  Soll Reg GFAA 13188 Acguracy Due 10 poOr racovery from ratitx o samples,
42:002(n) the masuits for isad should be gared a3 estrmatec
and potantolly Darssd 1ow,
42107381 42:001(n) ARADRSE Soi Fag GFAA 13188 Accuracy Due i poor recovery from malfix Soua Samgies,
42-002{n} e reSUS KOr Mawd SHOUIK! De reGamed s eshmatedt
0] DOLTSAY Darsac] Wow.
424102382 42001(a) AAADEY Soii  Reg  GFAA 10188 Accuracy Due tn poor recowery o matiy S sampies,
A2:002(a) mmwwmuwam
and powesialy tased
A2.1035.-8.1  42001(a) N/AY Soit Reg EDXRF® NA  Pregson wmbthadsbsmmm
42.002(8) Sewchon rryt andt SROUK? be cegartad 28 estrmating.
A2035-B1  42.001(a) NA Soil Reg EDXRF NA  Preason Sampie result X lesd i less than e ssimaisc
42.002(8) DERCHON i and shod be regaied a3 esimatect.
4210682 42.001(a) NA Soil Reg EDXRF  NA  Pracsion Sample rasult 10f ead is less than the estmated
A2:002(8) Seachon et and Should be recartad ay est Tt
42103683 42001(s)  NA Soll Bag EDXRF  NA  Preasion Sarmple result for ead i loss than the ostrrasd
42-002(a) Getackon lmt and should be regarded . estmaiac.
421037-B.1  42.001(8)  NA Sci  Reg EDXAF NA  Precson Smmwwnmmww
220020} Catachion ket and shouskd b recarded as esomatec,
42.1038-B-2 42001(m) NA Soiik  Reg EOXRF  NA  Precinon Sampie resyltfor e is iess than e estmated
L2008 Catachon et and shoukd be reqarnded g astrmate,
42103983 42.001(a) NA Sod Reg EDXRF NA  Prscsion Sampie tesult ior lead i ss Tian the estmated

42002(n) catachon ket art shoukd be regarded as astrmated,

Part i, Fleld GC Samples

424021 £2-001(a) AAADRAR2 Soil Dup  GFAA 13188 Accuracy Due 1o poor recovery £om matnx spike samoles,

31D 42002(8) T rasults 10 iaac! should be regarded as astmated
ana potermaly hased ow.

42-1028- 42003  AAADETA  Sol Dup iSOt TJIBG Precision POOr reiative percan ditterancas [»50%) for fied

B10 Ay M%%!«MWS):W%&
and

Am2él  INB9 Precision PDOr reiatve persent ariterence [>501%) for fleid
duplicate sampia for folowing analyte(s): Am-241.

423030- Q2003 AAADIEY  Soil Dup  Isotope 13189 Pretsion Poor reladve percent differences (»50°%) for fieid

B8-1D Py cupicata sampias 1or Kiiowng analyta(s): P-238
BN P, -240, ¥

Am2dat  1HES  Pragsion Poor relative Dercen citerenca (>50%:) for fisid
duciicate sampie for folovwiNg anatvie(s] Am241,

4241031- 42008  AAADBS  Sou Dup  isotooe 13189 Preoson POOT rolatve Darcent drffersnces (»50%,) for fiedt
81D Pu Cuphcate sampies 1or followng Bnalyials); Pu-238.

Am-24% 13188 Precision  POOr relative percent arffamnce (>/30%) for fleld
cupicate sampio for 1oEowng analyte(s): ATM241.

421032+ 42003 AAADSES  Sod Dup  Isompe 1389 Praasmpmm;epomaﬂmcmworm
81D Py Wawrzwcgs fotiowng analytes); 238Py

Ame241 13189 Precsion Poor relative percant difsrence (»50%) for ekt
duplicate sampia for tolowng anabyvtels): Ame241.

a, PRS « potential release site d, NiA = fot appiicabie
B QC = guairy control 8. EDXRF = enumgy diapersive x-ray fluorescence
¢, GFAA » graphita fumace A1MIC absoiphon
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TABLEB-1
INC-12 ANALYTICAL RESULTS OF SAMPLING AT FORMER TA-12
260

Lﬁ:’;::n Depth (1t) (:;Z;) Error %" (pcug;’ Error % ‘T(';’cga’lkl;?
42-1021 0-1.5 0.036 8 1.28 8.5 17
42-1022 0-2.6 < 0.02 12 0.094 15 <5
421022 2.6~3.5 < 0.004 1 0.044 11 <5
421023 3=-4.75 0.016 25 1.05 4.8 <5
421025 O=-2.2 0.0067 24 0.110 20 NME
42-3025 2.2-5.25 < 0.002 2 0.144 0.8 NM
42-1027 36 < 0.004 9 0.165 13 NM
42-1028 15-20 < 0.06 17 < 0.406 18 NM
42-1028 25-28 < 0.06 9 < 0,29 79 NM
421029 1520 < 0.01 6 < 0.006 45 NM
42-1030 16«20 0.067 7 < 0,002 28 NM
42-1030 25-28 < 0.03 9 < 0.17 13 NM
42-1031 10=17 C.010 20 0.176 12 NM
42-1031 17=22 < .01 3 < 0.003 28 NM
42-1032 0-5 0.022 19 0.639 14 NM
421032 T=11 0,009 44 < 0.006 24 NM
42-1026 0-3 0.012 30 0.149 2.8 NM
421024 0=3 «< 0.003 5 0.043 11 NM
42-1024 3-5 0.0289 18 0.877 3.0 NM
42-1034 0=3 < 0.0% 2 < 0,002 23 NM

a The percent error is calculated from e Standard ety (1-sigma) of he measurament.

B. NM = not measured
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TABLE 8-2
EDXRF ANALYSIS RESULTS OF LEAD INVESTIGATION AT FORMER TA-42

Total Pb by EDXRF*  Contract Laboratory

Location D No. Depth (1) (mgikg) Total Pb (mg/kg)
42-1035 0-1 8
42-7035 1-2 19
421035 2-3 19
42-1036 0-1 12
42-1036 1=2 ]
42-1036 2-3 10
42-1037 0~1 12
42-1037 1=-2 25 104
42-1037 2-3 19
42-1038 0-1 19
42-1038 1-2 7
421038 2-3 16
42-1039 01 19 12.5
42-1039 1-2 15 15,3
42-1039 1=2 15 17.1
42-1039 2-3 13 12.4

3 EDXRF = energy dispersiva x«ay fluorescence
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TABLE B-5
CONTRACT LARBORATORY ANALYTICAL RESULTS
Location Depy Unes 20.24py Une Ps Unc HiAm Unc
iDNo,  Depth (n) {plyg) {pCug) {molxg) {pCig)

42.101 0=-15 [#Xergc ) 00244 1o ] Q008 144 288 0.0481 [elex g
42402 0-15 145 29
421021 1.5+24 02 0.062 0.0839 00395 43 086 00857 Cosa8
42022 o026 oo o 011 om 2 24 01T 003
a0 2635  ~00% o [Ye<] o2 66 132 o Qs
421023 ) 00 a5 00 ams e 204 aoe aots
421023 Dt 75 175 024 224 o =81 S.62 [phc <y ["h1rd
42-1025 022 0438 0140 0125 0.08 o Q55
42.1025 22525 0289 0107 0 0.09%6 0.0818 Yoy
424027 =3 036 0.146 o216 o112 00958 Q0558
421027 Ko 013 0075 o511 0158 0.138 s8¢ 1
42-1008 10-15 s 0.006 0.151 X Q6T a211
421028 10=15 06 0.153 0.666 ooz 1rT) 0.0499
421028 15m2 o.0me [(I<ral o.o™2 ocxe (Y 0.0529
42.1028 2025 0052 0.06506 L) ole3] Rk oo
42.1008 228 0.138 008 00534 00743 0138 o057
421029 10-15 00 00018 (Yerr ] 0.054 [Tererd 00588
42-1020 1520 0168 0o o112 0oXs L) ooTR
421020 2005 00053 ooves 00 006 (3] o
421030 10-15 155 044 103 17 Q182 0074
423030 10-15 0565 o2 148 036 fabe.2 24 shiers
42:3030 1520 0.06% [Yerrod 00119 ooes oz 0o
42-1030 2025 0269 0.105 00179 [sTe-. 4 QX8 Q12
421030 ) 0147 009 00 o061 [:3c<] 07
4230 10-17 0.0482 0078 o2 015 ) ane
429031 1017 oIz Yerd [T 0111 0749 [Reas
42,1031 17 00083 00424 00189 Q0378 ) [X-73
4203 pramr 0332 144 0.0553 Q055 030 i
42.1032 06 oary XFa) 0208 0151 810 0.046
421022 o5 Yo re] 0.0783 0.401 Q152 G209 0cse
42903 7 0.00972 0.07ES oma2 091 QIS ooTs
42162 7=11 0.0806 0.062 029 01s QOsT 0114
A24026 O3 0389 0168 035 R[] Q167 6.085
423006 3.6 e Q108 G485 0167 o 0.0
&2:1024 [ 0153 o091 0.0441 00543 Q0808 00455
421024 35 oor 00504 0.953 oS [K7) Qe
421004 [ 007 [ Yerat) 00591 oOsYS (<] ool
429054 o [Veres] 007 00 aome 0309 009
K247 o2 R NRP
421039 O-1 125 NR
421009 Yo 153 NR
42:1079 E 173 NR
421039 2 124 NR
424033 =35 0.156 0102 0298 0144 [sh]s -3 [alesvg

a, Unz = uncenamty

b. NR = not repottedt
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TJABLE B-3 _(continued)

CONTRACT LABORATORY ANALYTICAL RESULTS

Location 2% Une® 2T Une =m0 Une DY Une BBy Unc P Unc

DNc. Depth(m e petig! {pCig) =] {peug) Yy

424021 0-15.

A2 O=13

21021 1524

L2020 =25

LLI02 26=05

A0 c=3

421023 3475

421025 O 2

Q05 22625

L2307 Omd

207 28 19 Q40 1.55 [+ 3] 153 a4 ast9 o8 Q0999 QOB01 0779 02

L2108 10«15

421028 3018

L1008 15uX}

42,1028 .o

&£2-1028 228

TS 10-15

21029 1520

a0y S

AT 10=15

241000 1015

&2-103%0 1520

2100 DS

L2300 2520

@ 1017

£241031 10=17

L0 T2

A0 o org

L3052 05

230 QnS.

L2000 S

421002 T=11

&2NC28 O3 12 09 1.1 026 13 [ k] 1 043 00 C.105 0815  0J65
' 2T J=8

L1004 O=3

£2.102¢ >S5

L5004 o3 258 ogt 1.2 055 Qo o8¢ < Y

421034 Sl 158 o 1.3 Qad 126 [rin]

L ~.a{st1d Y=

A9 O=1

A0S =

L1000 =2

L2109 23

L1653 [+ 2.

a Uncwuncaraunty
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Los Alamos National Laboratory
Summary of QU 1129 Geological Log
RCRA Site Characterization
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Figure C.1. Geologica) log of borehole at Location ID No, 42.1028.
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Figure C-3. Geological log of borehole at Location ID No. 42-1030.
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Appendix D
Human Health Screening Assessment
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Matrix-specific data set for Aggregate J
{Data are prasentad in screening data tables in Appendix £.)

i
| Data sef for Data set for Qgﬁé“
ragionuciidest NONGE rEngoensd e
| i |
1 1 {
¥ v
;. _____ - ;......_.._-..‘ t
| COMPARE | | COMPARE | ;
: WITHUTLS : WITHUTL | }
L-aﬁ—-—--‘ L------J f
i i f
¥ 4 y i
|
>UTLorno Ienty results '
UTL value <UTL that are >UTL !
‘ ; %
| |
1 ¢
——Xo 4 |
! coweare | | cowpare | %
| WITHSALs | I WITHSAL |
{ 1 i 1
v v v
Potertial Omhans | Kentty resuts
COCs o SALvaie) | t thatare »3AL COC = coMamesrt o oo
! ] EXXAF = evamy GRDHLve B0
i RO
i GFAA = Crachwe Srmacs Ao
| anoraon
v CPUS = PO RO Claar
P SORCT ORIy
MQ WCA  m  MUROR CYSTAMNC BNy
calculation SAL  w TSNS ACIE vt
{exciuce resutts <X UL o D8NRI

F Ot Tk W61 MY N0

& Dute 501 107 AOONUCHONS CONSINE OF CORONS 101 MCKINCIGE BNANYLES AT TIueth-S28 ADOMRIOnes.

b, DI 581 107 PONCAITINOQENS OONSISTS OF resuts S0 I6aC arslyzed by GFAA Or IGPMS, (SAL 107 ik 1S Datec S0Mey O NONCIFCIDNENC SO0t )
€. Data sat for ECXRF sC1eonang CONSATS of results 1or kead aralyzed by EDXRF,
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Figure D-1. Organization of data tables for screening assessment purposes.
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Groeater than background or no background value:

Location

JABLED-1
SCREENING ASSESSMENT FOR RADIONUCLIDES IN AGGREGATE J*

10 No. Matrix  Depth (M}  24'Am Bdpy  W2M0py  IWTH 25y
e o PR e L) s
a0 Soi 1504 G085y 12 0,053
a2 Soil 025 637 (11273 o1
e Sol__ 268 oo =001 03
i) Sail [ 002 a [

_Auamd Sol 5475 oK< I k- 223
TTA Soll i) o) ie) — 0954 06441
42-1024 Soll 36 0.38 _ 807 Y
4028 Soil ] 6127 (2] 0128
—as Sod P OHaTE 026 02
42028 Sord [oee) 0107 G.ar0 013% 11 [}
TTagwe Sol R 0227 6214 0
A2 1087 Soil 13 G098 036 0216
AZ007 Sol fo) PXRE) 6198 LK) PSS 0,009
71008 Sl 01T 6.061 038 G866
a2 1028 Sl 1520 0062 0L01S" G2
421028 Soil 2005 [R5 0067 )
—as.0e8 Soi 25~ XK [EE) 0.0068
521029 Soi 1015 06707 0 2072
42009 Soi 5.0 01388 G368 60112
a0y Soil 2025 00413 (o< )
T a%3000 Soul 10=18 (7] 156 103
_AzAa0s0 ol o ok 44 (45X (IIRED
a0 Soi 2005 ) 0269 00T
w1000 Sod 25-08 0x32 0.147 0078
PRI So 10=17 0,749 [ o2
Az Soil 1= 0529 0007 66165
4270 Soil 227 0z 0@ 00653
K] Sol =5 6209 aar7 0401
Pl ] ) 0167 G.0%2 002
4201032 Sai 7T 0057 00806 029
421005 S0 O35 AL 0.156 Q296
420 Soil o3 6.8 00827 0.0591 T2
421034 Soil 3-8 0306 oo 0 11
TTPFIBTD Sl Surtace 6.0004 G015
~TPRUBTE Soi g 6007 [Yesw)
T_PFIBZg Sod Suriace 6003 00554
Br.Bzs Sod g G000 )
T PETES Soi Surtace (T2 40779
PrHYSS Soil 5 G009 Q0628
PEMYZD Soil W0 G006 LYK
TTPEHTA0 Sorl Saace 50012 s
PR Soi 5 e 0.0086
T PREHIAAG _ Soi 10 00016 6297
PECDAD Soil Surlace 0.0 00014
L ) Soit 10 ams 0,181
ST Sou i5 248 477
PF.SY.20 Soil ) 0.y58 [T
125 Soil ) 0016 6,060
PF-PLN-G Soul Surtace 56,0012 C.006

. Sol Sunace 0.006 001a8

TPEPLED Sol Surtaca 6006 IR
SOILSALP 17 o 18 5 18
BACKGROUND UTLE o0 o5 0.088

a. Raponed rasults are the maximum resuits ftom the analysis of QUPICATS SAMPIBS, whare ADHHCADIA, All results are reportad
in pCig. Shaoed boxes naCats rtesylts that excesd the UTL value,

Ll

SAL » sctesning acton ievel
UTL » upper tolerance imi
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TJABLE_D=1 (continued)
SCREENING ASSESSMENT FOR RADIONUCLIDES IN AGGREGATE J®
Lass than background:

Location ID No.  Matrix Depth (ft) 287Th ZXTh B4y 28y
421021 Soil O-1.5
42-1021 Sail 1.5=2.4
42-1022 Seil 0-2.6
421022 Sail 2.6-3.5
421023 . Soeil =3
42-1023 Sail 3-4.75
42-1024 Sail 0-3
42-1024 Sail I-5
42-1025 Soil =22
42-1025 Soil 2.2-5.25

-1026 Soil 0-3 1.27 1.38 1 0.815
42-1026 Sail 3-8
421027 Soit O3
42-1027 Sail 36 1.9 1.53 0.819 0.779
421028 Sail 10-15
42-1028 Soil 15=20
42-1028 Soeil 2025
42+1028 Seil 25-28
42-1029 Soil 10-15
421029 Sail 1520
42-1029 Seil 20=25
42-1930 Soil 10=15
42-102C Soil 1 5w0
42.1030 Soil 2025
42-1030 Soil 25-28
42-1031 Soil 10=17
42-1031 Sail 1722
42-1031 Soil 22-27
421032 Soil G=5
421032 - Soil 57
42-1032 Sail 7=11
42:1033 Soil 0-3.5
42.1034 Sail 0=3 2.59 0.91
42-1034 Soil 3-8 1.83 ke
SOIL SALS 1.5 5 86 59
BACKGROUND UTLS 2.67 2.68 2.03 1.9

a. Repceted ramults sve e maximum results from the analysis of cuplicate sampias, whem appiicable, All results are reportad in pClg.
b SAL w scraening acoon lewe
¢ UTL = upperitierancs limit
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TABLE D-1 (continued)
SCREENING ASSESSMENT FOR RADIONUCLIDES IN AGGREGATE J®
Orphanst:

Location ID No.  Matrix Depth {ft) Alpha Beta Gamma
423021 Soul 015 «83,1 <23.8 <437
421021 Sod 1524 <831 <238 <427
424102 Sall 026 <1 <238 <437
42-1022 Sol 2635 <63.1 <38 «£37
£2-1023 S 3 «<63.1 <238 <437
42.1023 S 3475 <63, «23.8 <437
£2-1024 Sed 03 <531 <38 <437
421024 Sal 35 <€l.1 <23.8 <437
423025 Sond ¢-2.2 <531 <238 <43y
42-1025 Sod 2.2-525 <33 <28 <437
42-1025 Sod 03 <611 <2318 <537
4241026 Soi 346 <531 <238 <$37
421027 Soil 03 <631 <38 <437
421027 Soil 36 <33 «23.3 <4 37
42-1028 Sl 1015 1 <238 <437
421028 Sal 1520 «<63.1 <238 <4 37
42-1028 2] 20-25 <631 <238 «5.37
42.1028 Sod 25-28 <63.1 «23.8 <437
42-1029 Soit 1015 <631 <238 <437
4241029 Sout 1520 <B3.1 <238 <437
42-1028 Sod 2025 «<E3.1 <238 <437
4241030 Soit 1015 <83.1 <23.8 <437
<2-1030 Soi 1520 <£3.1 <08 <%37
421030 Sod 20:25 <631 <26 «4.37
42100 Sol 2528 21 «23.8 <337
42:1631 Soil 117 «£3.1 <238 <4.27
L2483 Sal 1722 M <Z3.8 <437
42403 Sad 2227 «<53.1 «23.8 <437
42.1022 Sod o5 <B3.1 <23.8 <6, 37
421032 Sol 7 <63.1 <238 <637
42-1032 Soi ™M <531 <2318 <437
42.1033 So 035 <831 <38 <637
42-1034 Sod o3 <831 <238 «<£ 37
421034 Sail 34 «<63.7 «23.3 <4 .37

SOlL SAL®
BACKGROUND UTLe

Remonad rosuts ire D maomum resulls from the anslyss of QUEICEIS Sampies, where 2oDkCania, Al results are repored n pCle,

SAL = screening achon level (Values are ot avaiabia for blank entrms.)
WL = upper tolerance bemvt (Values are not avartabie for biank enries.)

a
b Orphan w cormtituent for which 2 sresning achon level viiue s not avaiable,
¢
a
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JABLE D-1 (continued)
SCREENING ASSESSMENT FOR RADIONUCLIDES IN AGGREGATE J*

Compartson with SALSD arxt multiple consutLent analysis:

Lot samix  Depth(my  Am mpy  Dasepy 20Ty Dey MCA®
a0 - Sod Ot S 00491 0770 ) 0009
BT I~ IR X ¥ S T » S v A 1< ) [ToL)
"G Sl [T (X4 [To] (XE] il
"0 SOl 2535 [oTe] =001 [o125] [oT00%]
T ol [1%) [sY7] g [/ o0
T ) e 3 (5] Eved 3Ty [{ED
AR ; 0N [} A0 (gL G044 Y 0015
- R N~ - S - ] (Yo14 0963 3070
RN S0l o) (Xpd oV ) [Py [Tves
RN Sl Dag8 0L 0205 21 o
B S T M X [ - AR < I Xk (%) 5 053
= A I - S - A < S = 0051
5 A < W S S 1] 00%
S v A K (XK 15k ') ESE] T8 Y sk)
XX ) it S8t % S Y 0050
- S 1 (X3l T [oTer-.)
X ol P (%R (1) (3 (1}
X = ) Xk ] (5 ) (PN
X0 Sok T Y, < A 7, oo TR
R0 - - R < ) a2 (TR
-] Sl T S VeSS - Vv < <] () [
X 72 101 [+ V7] 1.38 3% [T
X 7 I = I % -7 [l O TEE) Y
S B <3 I v I i) (el
&0 Sk ) (< G.1ds o7y <) [Xi<i]
XT3 TR Towl? [T oKk <] oS8 (057
T T S L S Ry 001 OZeA
20T Sal b2 V7 oam_ 00eES 0043
PRI ) S Y (%)
TR ScA £ Gy oo 00142 0075
-5 Sod =11 0057 Q0806 O c.02¢
A2 1035 Soul o35 R 0.158 026 6000
TR0 Sol ¢33 0x [(Te:24) 00557 %8 0266
5[ Sed 36 <0g [sTirgg) (4 &) oot
TPEIBID ol Sirince 00058 05 G001
TPrBTa Sod g ooy oud 0000
“PEIRSS ol Surtace. oY1 40) 0.08%4 (eXe0<]
PRy Sol 5 00007 0 0500
“PRRTES Sl Sartace 0.0 (ViEhs’) 0001
“BERTES ™ 5 000 0628 qoud
PEETAG L) ) 1 Q00
“PERT Boll Srace A2 Yy o
o 7 TO58 QL0 4004
TPRETRI0 Sot 0 AG16 C.a092 00
TEELDAS T Sod Srace prove Q001 3.000
TEEETAD L Bod ) [YGES XS] 0,000
“PE3TI5 Bl i3 2l L7 050
“PESTR0 o ) 035 04 030
L S - e [Ive] (1]
TBPEPNG 2] Briace (5} ] Y0 (1]
“PEPLRS 7] Sariace 7 (Yo}
“PRELSE Sou Sartace s> 00181 e
: . R SEL 17 20 18 5 18
BACKGROUND UTL 0.014 0.052 0.088
- Rmmwhmmmmmumwmmummmmnnmwummmi
LOMAINEnts of CONCT were identifec i e comparnaon win e SAL.
B, SAL = screening action level
@, MCA = muliple constifuen analyss (valye is the 3um of the nomalized values)
d.  UTL = upper tolarancs mit
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JABLE D2
SCREENING ASSESSMENT FOR LEAD IN AGGREGATE JA
Less than background o
Locatlion D No. Matrix Depth (ft) Lead
42.1021 Soil Q1.5 17
42,1021 Soil 1.6m2.4 4,36
42-1022 Soil 0=2.6 12
421022 Soil 2.6~3.5 6.6¢
42.1023 Sail Om3 11.7¢
42-1023 Soil S 75 28.1¢
42-1037 Soil w2 0.4
42.1038 Soil D] 12.5
421038 Soil {2 17.1
42-1038 Soil 23 12.4
SOlL, sALe 400
BACKGROUND UTL® 39
Comparison with SAL":
Location 1D No. Matrix Depth (1) Lead
42-10217 Soil O=1.5 17
42-1021 Soil 1.5-2.4 4.3
A2.1022 Soil =28 1e
42-1022 Soil 2.5-3.5 6.6
42-1023 Soil Oy 11.7
42-1023 Soit 3,75 28.1
42-1035 Soil ! 8¢
42-1035 Soil T 19
A42.1035 Sail 2=3 19
42-1036 Soil 01 12
42+1036 Soil Y@ gc
42-1038 Soil 2=3 10¢
42-1037 Soil O 12¢
42-1037 Soil Y 25
42-1037 Soil 2=3 18
4241038 Soil O=1 14
42-1038 Soil =2 7e
421038 Soil 2=3 16
4210359 Soil D 19
42.10356 Soil 1=2 17.1
42-1039 Saoil 2«3 13
SOIL SALS 400
BACKGROUND UTLe 39
&, Homoa rasutts are the maxenum resulls from Me analysis Of duphCate sampilas, where apphcabie, All values are reported
in .
b Reported results are for analys:s Dy graphnts tumace stome absormson (GFAA) o ncuctively coupled plasma mass
spactromatty (ICPMS),
¢ Estmated value
¢ SAL = screerng acion lovel
6 UTL = unper toiorance it
L Mw&mwmm&Fﬂm&awmmmemmﬂ No resuts

awseeded T SAL value
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