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Dear Ted: j
}
Enclosed is the document “Evaluation of Possible Sediment Contamination in i
the White Rock Land Transfer Parcel: Reach CDB-4.” This report is being submitted
to the Department of Energy Los Alamos Area Office to report the investigation that
was conducted during 1999 to address potential land transfer of this parcel.
It you have any gquestions or comments, please feel free to call Allyn Pratt at

W (505) 667-4308.

!
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Julie A, Canepa, Program Manager t
Environmental Restoration b
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EXECUTIVE SUMMARY

This report presents the results of an investigation of potentially contarninated sediments in Cafada de!
Buey, within an area known as the White Rock land transter parcel (canyen reach CDB«4), Cahada del
Buey is a canyon that drains pan of Los Alamos Nationa! Laboratory (the Laboratery), in Los Alamos
County, New Mexico. The proposed transfer would move a parcel ot land from Laboratory control io Los

Alamos County and San ligefonso Pueblo control,

SV |

.
" -

The objectives of this work included dalining the natute and extent of uny contamination within the
sedimonts of reach CDB-4, cvaluating potentinl human hoaolth and ecclogical risk, and providing
recommendations concerning potential additional assessments or ramedinl actions prior 1o any land

transter,

Cahata del Bucy may have received contaminants trom multiple gotential release sites (PRSs) within the
watlershed, including PRSs within technical arca 46 (TA-46), TA-51, TA-54, and tormer TA-4, However,
this Investigation icentified no contaminants in young (pest-1942) sediments from reach CDB-4, Although
a scries of inorganic chemicals were detecied at levels above Laboratory-wide seciment background
lovels, these results can be attributed to a local background which ditfers from that of areas previously
sampled for background geochemistry, Theretore, It is recommer.dec. that ne addilional assessment or

remedial action i5 required before land transter,

ER2000-0477 it Octobor 2000 ' ?
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1.0 INTRODUCTION ~
5

1.1 Purpose N
This repon describes an investigation of sediment in the proposed White Rock long transter parcel by
{Figure 1.1-1), This investigation was conducted curing 1999 by personnel from the Canyons Focus Area -

as part of the Laboratory's Environmental Restoration (ER) Project, The Investigatien focused on a single
reach of Cafada del Buey, reach CDB-4, {ollowing the technical strategy described in the *Core
Document for Canyons Investigations” (the “core document”) (LANL 1897, 55622; LANL 1998, 57666).
Data collected from reach CDB-4 have been used 10 evaluate possible contamination resulting from
Laboratory activities that might pose a risk 1o human health or ecosystems and affect the proposed lang
transter, The subject medium ol the investigation was restricted 1o sediments because thore is no alluvial
groundwaler in this pan of Cafiada del Buey and thete is no surtace water, except lor occasional
stormwater events. In o future repon, these data will be combined with additiona! dnta from elsewhere in
Cafada del Buey 1o support an assessment of the entire length of the canyon, That assessment will
invelve a more comprehensive evaluation of the human health and ecological risk related 10 present-cay
levels of contamination and the effects of future transport of conaminants,

1.2  Legistative and Regulatory Context

During November 1997, Congress enacted legislation that required the Secretary of Energy to identity
land at the Laboratory for potential conveyance and transter to either Los Alamos County or to the
Secretary o! the Interior, 1o be held in trust for the Pueblo of San lidetonso (Public Law 105-119, the
Depanments of Commerce, Justice, and State, the Judiciary, and Related Agencies Appropriations Act,
1998). The White Rock parcel vwas one of ten areas identified by the Secretary and the Department of
Energy (DOE) for possible land transter (DOE 1998, 5867 1). Public Law 105-119 also directed the DOE
1o identity uny environmental restoration or remediation that these patcels would require prior to transier,
As presented in “Environmental Restoration Repon to Suppon Land Conveyance and Transter under
Public Law 105-119" (LANL 1999, 63037). the White Rock parce! had not yet been charactorized and the
extent of any petential contamination was unknown. The work presented in this repont was conducted to
cvaluate the need lor any remediation prior 1o land transier,

The work presented in this report was also designed 1o be consistent with other ER Project investigations,
and 1o help satisty additional regulatory reguirements. The regulatory requirements governing the ER
Project canyons investigations are discussed in Section 1.4 of the core document (LANL 1997, 55622,
LANL 1998, 57666). In particular, these investigations address requirements of Module VI of the
Laboratory’s Hazardous Waste Facility Permit (the *HSWA mocule™) (EPA 1990, 01585) uncer the
Resource Conservation and Recovery Act (RCRA), These requitemonts include addressing “the
existence of contamination and the potential for movement or fransport 1o or within Canyon watersheds,”
In addition 1o lederal and state regulations, DOE Order 5400,5, “Radiation Protection of the Public and
the Environment,” provides guidance on evaluating resicunl radioactivity at DOE facilties,
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13  Background o
1.3.1  Geography, Geology, and Hydrology ‘:
Canada del Buey heads on Ihe Pajarito Plateau (on Laboratory land) and extends eastward through the .

community of White Rock 1o its contluence with Mortangad Canyon (on San lidefonso Pueblo land) o
(Figure 1,1-1), Reach CDB-4 is that part of Cahada de! Buey that lies within the proposed White Rock "

tand transter parcel, and it extends for 0.8 km west from highway NM 4, immediately west of White Rock.
Upstream {rom NM 4, Cafada del Buey has a drainage area of approximately 5.5 km® and a basin length
of approximately 9 km. The ptimary geologic unit that is exposed within the walershed upstream from NM
4 is the Tshirege Member of the Bandelier Tu!!, which consists of Quaternary ignimbrites (Griggs 1964,
08795 Smith ¢t al. 1570, 09752; Dethier 1997, 49843), Pliocene basallic rocks of the Cerros del Rig
volcanic field are exposed along the stream channel in reach CDB-4 and on adjacent siopas,

Stream flow In reach CDB-4 ¢consists of intrequent, shor-duration runoff from rain storms on the plateau,
Bedrock occurs at o shallow depth below the stream channel, and ne alluvial groundwater has been
observed in hand-dug heles that extended 10 bedrock or in arcas where alluvium pinches out on badrock,

1.3.2 Loboratory History and Operations

Saveral Laboratory sites within the Cafiada de! Buey watershed may have contributed contaminants 1o
the stream channel, as Is summarized in the “Work Plan for Sandia Canyon and Cahada del Buey” (LANL
1999, 64617), TAs that might have been sources of contaminants include former TA~4 (currently within
the boundaries of TA-52), TA-46, TA-51, and TA-54 (Figure 1.1-1). Summarios of pertinant information
about kay sites in the Cahada de! Buey watershed are presented below,

© 1,321 TA-4

Former TA«4 was located on the mesa between Cahada del Buey and Ten Site Canyon and now lies
within the boundaries of TA-52, It was occupied from approximately 1944 to 1858, The only known
source of contamination at TA-4 that involved releases 10 Cabada dol Buey was an outfall, PRS 4-003(a),
from photo-processing facilities (LANL 1999, 64617, p. 2-46). Analyles that have bean detectod above
background levels al this PRS include arsenic; chromium; lead; plutonium.239, -240; and
peniachiorophencl,

1.3.22 TA-46

TA-46 is located on Mesita del Buey, between Cahada del Buey and Pojarite Canyon, and was
established in 1954 as o weapons assembly site, Since that time, laboratories at TA-46 have been used
for a variety of programs, inclucing the development of nuclear reactore for propulsion of space rockets,
the development of uranium-isotope separation methods, laser research, and selar-energy rasearch.
Various outtalls from TA-46 have discharged contaminants inte Cafada del Buey, Analytes that have
beon detected above background levels at TA-46 outfalls include metals (arseni¢, barium, cadmium,
chromium, copper, lead, mercury, nickel, selenium, sliver, ang zinc); radionuclides (plutonium-238,
uranlum-234, uranium-235, and uranium-238); and a variety of organic chemicals (LANL 1996, 54929;
LANL 1998, 64617).
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1323 TAST,

TA-51 Is located on Mesita del Buey, between Cafada del Budy and Pajarito Canyon, and was
established In 1980 s an experimental enginesring tast tacliity. The only known source of potential

contaminant reloases from TA-51 Inte Cafada dol Buey Is an Inactive septic system designated PRS 51«
oo (LANL 1999 54617, p. 2-60), r\o data regording this PRS have boen roponed,

1 3.2. TA-54

TA-54 Is. Weated on Moslw del Buay. betwoen Cafada dol Buoy nnd Pojarite Canyon, and was
estabushed in 1957 as a cisposal area for low-lavel radicactive waste, !t was also the site of a radiction
cxpesure "ucillty and has beer used tor disposal of administratively controlled wastas and chemical

. waste, for land tarming of petroleum-contaminated solls, and for waste storage, Various analytes have
beon detested above background leveis downgradient from TA-54 PRSs in the Cafada del Buey
watarshec, These Include metals (aluminum, barlum, calclum, chromium, copper, lron, lead, and
magnesium) and radicnuclides (americlum-241; ceslum~137; cobalt-GO; plutonium-238; plutonium-239, «
240; 'po|0(:lum-21 0; strontium=$0; tachnatium-89; trittum; cranium-23%; and yttrium-90) (LANL 1996,

54462)
1.4 Land l._lsu

The area ot Cahada del Buay that lies within reach CDB-4 is currently awned by the' DOE. This area has
baeen left in a natural state and has not been used tor any Laboratory activities. The area that includes
“raach CDI3-4 is being considerad for transter to Los Alamos County and/or San lidefonso Pueblo (DOE
1988, 58671). Los Alamos County and San lidefenso Puebie have proposed a ¢combination of residential
and comm.arclal use and cultural praservation for this and (LANL 1999, 63067).

1.5 Pr;évloua Sediment Investigations

Potential @:onfamlnnnts assoclatad with sediments in reach CDB-4 have baon Investigated as part of the
Laberator/'s Environmental Survelliance Program since 1978 (e.g., Environmental Survaillance and
Compliance Programs 1987, 56684), This wark hoas Included the annual sampling of active channel
sadiments. Immedlately upstream from NM 4, A compilation of the sediment data through 1997 indicated
that several analytes had maximum results at low levels above background levels: barlum, cadmium,
lend, selenlum. amariciums241, tritium, and plutoniurm-238 (LANL 1999, 64617, p, 3-85 10 3-87),

1.6 Pnnllmlnary Conccptunl Mode! and Technlcnl Approach

The avails ble data 1rom PRSs in the Cunada del Buey watershed indicate that a varioty of metais,
radionuclijes, and grganic compounds could be present as contaminants In canyon bottom sediments,
although prrior data irom Cafada de! Buey sediments are insutficiant to determine i contaminants are
swtommk.nlty present above background levels. Becausa of their geochemical characteristics, most of
the contarainants are expectad 1o be adsorbed onto sedimant purticles, and transport downstream from
the releas¢ sltes would be largely controlied by sedimant transport procosses. Contaminants associated
with sedimants could have baan dispersed, via fioods, downgtroam to reach CDB-4.

The concentrations of any contaminants in the watarshed are- oxpected to vary groatly and to be rolated
10-such foistors as distance from the source, sedimant particle size, and age of the ceposit. Contaminant
concantroiions are expected to be genarally higher in sediment deposits closer to the source and to be
higher in {.nar-grained sediments than In.downstream deposits or in coarsergrained sediments.
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Contaminant concentrations are alse expected to be higher in sediment deposits that are refatively close
to the age of the peak contaminani releases and 10 be lower in younger sediments,

The technical approach that was used in this investigation includes delailed geomorphic mapping and
sediment sampling of the entire length of Canada del Buey within the White Rock land transier parcel.
The methodology thal was followed is presented in the core document (LANL 1997, 55622 LANL 1998,
57666), The work tocused on determining the nature and extent of contaminaton, evaluating risk (if
necessary), and testing components of the preliminary conceptual model in a phased approach,
Geomorphi¢ moapping and sediment sampling concentrated on identilying and characterizing post-1942
sediments (i.e, those sediments younger than the Laboratory), An evaluation of data trem the first
sampling phase was used 1o revise the conceptual model, identity key uncentainties, and focus
subsequent data-collection activities, tnvestigation goals included evaluating present and tuture potential
risk, evatuating sediment transporn processes, and providing the data needed 1o make decisions about
possible remedial action alternatives,

1.7 Unit Conventions

This repont uses primarily metric units of measure, although English units are used for contours on
topographic maps, for references 1o clevations derived from topographic maps, and for New Mexico State
Plane coordinates as shown on some maps. English units are also used lor radicactivity (cuties [CI]
instead of becquere!s [Bgl). Two scales, one with metri¢ units of distance and one with English units o1
gistance, are shown on maps. A table for converting metric t6 English units is presentad in Appendix A,

1.8 Report Organization

Section 2 of this report presents the results of the lield investigations of reach CDB-4 sediments. Section
2.1 introduces the reach and its major geographic characteristics, Seclion 2,2 describes the methods of
investigation, including geomorphic mapping, physical characterization of young sediments, radiological
{ield measurements, and sediment sampling activities. Seclion 2,3 presents the results of these field
investigations, including physical characteristics of the geomorphic units and key aspects of the post-
1942 geomerphi¢ history.

Section 3 of this report presents analytical results from the seciment samples collected in reach CDB-4,
Section 3,1 comprises a ¢data review that evaluates which radionuclides and organic and inorganic
chernicals should be retained as chemicals of polential concorn (COPCs). Section 3,2 examines cach
COPC in the contexts of likely sources within the Cahada del Buey watershed and possible coliocation
with other COPCs,

Section 4 of this report presents a concopiual mode! of potential contamination in reach CDB-4 sediments
that has been revised and refined {rom the preliminary conceptual mode! using the results of this
investigation, Section 4,1 discusses these analytes that are present above Laboratory-wide bockground
lovels, Section 4,2 discusses sediment sources, Section 4.3 discusses potential luture contamination,

Section 5 of this repont serves as a placeholder for site assessments, although ne assessments of
potential human health risk or ecological risk were made because ne contamination was measured in
reach CDB-4 sediments.

Section 6 of this report summarizes the key conclusions of this investigation and provides
recommencations concerning possible additional assessments, data collection, and/or remedial action,

Section 7 fists the references cited in this repon,
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Appendic A presents a list of acronyms uscd In this raport as woll as a conversion table of matrie units 1o
English units, '

Appendix B presents supplemental information about the characterization ¢t geomeorphic units found in
reach C0B-4, Section B-1.0 presents data regarding the thickness ¢f post-1842 sediment in the ditferent
geomorg hic units, Section B-2.0 presents data concerning particle-size characteristics, organic matter
content, and pH in the sediment samples. Section B+3.0 presents the chronology of sediment-sampling
evants in roach CDB-4 and the primary goals of aoch sampling event. Section B-4,0 prasents the
geomorghic context in which the sediment samples were taken.

Appendic C presents the results of quallty assurance (QA) and quality contrel (QC) activities pertaining to
the reach COB4 sadiment samples, Soction C-1,0 surnmarizes the QA/QC activities, Section C-2.0
addressus inorganic chemical analyses. Section C-3.0 addresses organic chemical analyses. Saction C-
4,0 addrossas radionuclide analyses. Section C-5.0 presents data qualitiers for the samples.

Appendix D presents anolytical sultes and the results of the sediment analyses performed during this
invastigation, Section D-1.0 presents targot analytes and detection limits, Section D-2.0 prasents sample
requost numbers and analytical sultes lor each sample. Section D-3.0 presents summarles of analytical
results. Section D+~4,0 presants analytical rosults {or detected inarganic ¢chomicals and radionuclices.

Appendh; E presents supplemental statistical anatyses of the analytical rosutlts of this Investigation.
Saction £5-1.0 prasents statistical evaluations of the inorganic chemical data, Section £-2.0 presents
statistica evaluations of the radionuclide data.
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2.0  FIELD INVESTIGATIONS

24 Introduction to Reach CDB«4 .

Roach ClIB«d Is that portion of Cafada del Buey that lles within the proposed White Rock land transter
parcel, and It extands for 0.8 km west from State Road NM 4, The entire canyon bettom within CDB«4
was mapped, including both areas that were alfected by post-1942 flooding and adjacent areas. The
location at reuch COB+4 within the Cahada del Buey watershed is shown In Figure 1,1«1, The extent of
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post-1842 channels and floodplains within COB3.4 is shown in Figure 2,1-1, The innar canyon floor is e
relatively narrow through COB-4, and the stream is locally incised into basaltic rocks of the Cerros del Rio -
volcanic field. For over 150 m, the ¢hannel splits around a basalt “island” in the middie of the reach. It is =
also broken into several braids along the eastern part of the teach. The general nomenclature for the QY
geomorphic units used in this repont is discussed in section 2.2,1, and the specific units In the reach are .

discussed in section 2.3.1. b

22  Methods of Investigation

22,1 Geomorphic Mapping

Field investigations in reach CDB-4 began by preparing a prefiminary geomorphic map that tocused on
identitying young (post-1942), potentially conteminated sediment deposits and subdlviding those deposits
into geomorphic units with different age and/or sedimentological echaracteristics, These geomorphic units
delineate the horizontal extent of post-1942 sediments in the reach and group areas with similar physical
characteristics, Where uncentainties existed about the limits of potentially contaminated sediments,
boundaries were drawn conservatively such that the area potentially attected by post-1842 floods was
overestimated rather than underestimated,

The mapping of reach CDB-4 was performad at a scale of 1:200. It involved taping the distances along
the channel between surveyed control peints and {requently measuring unit widths, Aerlal photographs
were not useful for mapping COB-4 because of the natrow active canyon floor and the density of
vegetation, The boundaries between geomorphic units ware typically detined on the basis of topographic
breaks, vegetation changes, and/or changes in surface sediments, although, in some aroas, boundaties
are more approximate,

Geomorphic mapping was iterative, and the map was revised aitér each phase of the investigation, For
cxample, a relatlvely high-cischarge flood event on June 17, 1990, alleted some geomorphie units that
had been mapped In May, leading 1o a revision of map units. In adgition, the geodetic surveying of
sample focations that followed cach sampling event ctten led to revising the map so that the surveyed
sample locations fell within the appropriate geomorphic unit, For example, the surveyed coordinates of a
sample site that was located on a stream bank could fall within the active channel on a preliminary
geomorphic map because of small inaccuracios in unit boundaries. Refinements to the conceptual model
that were made during the investigation alse resulted in reexamining and revising the maps,
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The tollowing gencral conventions were used when naming the Lnits in reach COB-4,

+ The designation c refers 1o post-1942 channel units, which are areas that were either eccupied by -
the main stream channel or had experienced signilicant ceposition ¢! coarse-graned channe! e
sediments sometime in the post-1942 period. The active channel was designated ¢7, the .
abandoned channel units, which were typically vegetatee and topographically higher than the .
active channel, were designated ¢2. The designation ¢1t was used in CDB-4 10 distinguish two e

types of channel segments: (1) recently abangoned charnel segments adjacent o the main
channel that were unvegetated or poorly vegetated, and (2) channel segments that appeared 10
recaive intermittent stream flows at a lewer frequency than the main ¢1 channels.

+ The designation freters to floodplain areas that were, or may have been, inundoled by overbank
fiocdwaters since 1942 but that were not occupied by the main stream channel, Areas that had
probably been inundated by floods during this period, as shown by geomorphic evidence, were
ingcated by 1. Areas that had possibly been subjected 10 minor inuncation, but where the
¢virdence was generally inconclusive, were indicated by ‘2, 1112 surtaces had been inundated, the
thickness of post-1942 sediment would be small. The designation f1b refers to areas that were
located at @ height corrclotive with 11 surlaces nnd that had indicators of recent flow such as pine
needle mounds or vegetation mats pushed up against stunding vegetation, but had no evidence
of post-1242 sediment depesits.

Other designations on the geomorphic maps delineate areas that have not been directly attected by post-
1942 floods downstream from potential conlaminant sources, Following standard geologic nomenclature,
O indicates geologic units of the Quaternary period and T indicates geologic units of the Tertiary period.
Qal reters 19 active channel alluvium in tributary drainages, Q¢ reters to ¢olluvium, Qt refers to pre-1943
stream terraces that have not been inundated by post-1842 flootds. Qf refers to fans fram tributary
drainages. Qe refers to eolian depesits (wing-blown sediment). (bt refers to the Tshirege Member of the
Bandelier Tul, Tb relers 1o basaltic rocks ¢f the Cerros del Rio volcanic tield,

222 Physlcal Characterization of Young Sediments

Physical eraractetization of the geomorphic units included measurements of the thicknoss of post-1942
sedimants, gencral field descriptions of panicle size, and laboratory particle-size analysis lor samples
submitied for stancard chemical and/or radiclogical analyses. The dotermination of unit thicknesses used
a variety of approaches, including identitying the depth to which the bases of trees ware buried by
sediment, recognizing buried soil horizons, and searching for th presence of “exotic” matorial that
indicated a post-1942 age (e.g., quanzite clasts imported trom quarries oH Laboratory lang), Adeitional
detalls concerning the methods and results of the physical ¢hatucterization of post-1942 sediments in
reach COR-4 arg presented in Appendix B,

An imponant distinction within the post-1942 sediments involves general variations in particle size, This is
because comtaminant concentrations tend 1o ba highar in finer-grained sediments of a given nge, The
term facies Is used 10 desceribe the observed texture of a deposit (primarlly grain size), Two primary facies
are described in this report: the fine facies, which gencrally contains median particlo sizes of fine sand
(0,125=0.25 mm) or smaller, and the coarse focies, which generally contains median panicle sizes of
coarse sand (0.5-1.0 mm) or greater, Medium sand (0.25-0.5 tnm} can be assigned to cither facies,
depending on tho stratigraphic context, The fine-grained sedimants are generally transported as
suspended load during floods and are commenly deposited on Hloodplains by water that overtops stream
banks. Tha coarse-grained sediments are generally transported as bod load and deposited along the
maln stream channel, However, neither of the two facies are restricted 10 specliic geomorphic units,
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Although tine facies sediment typically torms uppar layers on lloodplains and abandoned channel units, it
can also be found in thin layers along active channals, And coarse {acias sediment can be deposited on
floodplains during large floods. It shoulc also be stressed that these distinctions are somewhat arbittary,
and that gradations commonly occur. Navertheless, the distinctions form an important basis for
diterentiating sedimont depesits of simlilar age that may contain highly varlable levels of contamination,

2.2.3 Radlologlecal Field Measurements

Fiold screaning for gamma and bota radiation was performed using a sodium iodide probe with a 1- by
1-in, datector and a Ludlum ESP-1 probe. The screening incicated that post-1942 sediments in reach
CDB-4 do not axhibit field-measured radiation lovels above background levels. Therafore, these
measuremants wore not uselul for distinguishing patentially contaminated sediments and are not

discussad further In this report.

224  Sediment Sampling and Preliminary Dnta Evaluation

Sediment sampling In this Investigation followed a phased approach that included sampling for both tull-
sulte and limited-sulte analysas. A proliminary evaluation of the data after the first sampling phase helpoed
identity uncertainties and focus subsequent sample collection and analysis. The primary goals of each
sampling avent, as well as othor information about the events, are summarlzed in Appendix B,

Full-suite analyses were performed on samples collected from reach CDB-4 after the Initial field-mapping
phase, The goals of this sumpling avent ware to identity all analytes that were present above background
lovels and to datermine the primary risk drivers (i any), The sample sites were selected to Include
raprosantative fine-grained and coarse-grained sediment deposits trom the range ot geemerphic units.
The fullssuito analyses in¢luded a variety of inorganic chemicals, organlc chamicats, and radionuclides
(sac section 3.1 and Appendix C).

The evaiuation of analytical results from the first round of sampling identitied only plutonium-239, -240
and a series of metals as chemicals of potontial concem (COPCs), although It was not centain it any of
these analytes were actually prasent at levels greater than background levels. The second sampling
phaso was designed to collect additional data about these limited-sulte analytes trom both potentially
contaminated sedimants and from local background sites. The goal was 1o determine if any patantial
contaminants exceeded local background concentrations. It had been hypothesized that the local
background concantrations of metals dittered from Laboratory-wide background lavels due to local
ditferences In parent materials (soils and lithology), specltically the presence and weathering of basalt
and/or the rewarking of eolian deposits and older solls. In addition, second-phase samples were collected
for tritium analyses because such analyses had been inadvertently left out of the first sampling phase.

Sltes for local background sodiment sampling wora salected from tributary drainages and side slopes to
cover the range of local sediment sources that wera contributing sedimants to the reach CDB-4 mapping
area, None of thesa sample sites were downslope from areas atlectad by Labaratery activities, Runoft
from the closest potential relaase sites (PRSs), which are located at Matarlal Disposal Area G at TA- 54,
drain into Cafada del Buay 0.7 km upstraam trom CDB=4, Local background sediment sampling sltes
included alluvium (Qal) in side drainages heading in areas undertain by Qbt (Bandelier Tutf), Qal side
drainages heading on Tb (Cerres del Rio basalt), Qf (Quaternary alluvial fan) deposits, incipient
drainages on colluvial slopes (Qc) bordering the active channel, and shallow side drainages in areas
whoro eolian daposits mantia basalt (Tb+Qa) and contribute sediment to the active channel,
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2.3

2341

Results

Physical Characteristics

Reach COB-4 Is located in a pant of Cafada del Buey where the stream has incised less than 10 m into
the top o! the Cerros del Rie basalt, Throughout CDB-4, the active channel and its assoeciated historic and
Quaternary |prehistoric) geomorphic units are bordered on the no-th by slopes and low clitts of Bandalier
Tuft (Qbt) as well as colluvium derived from Qbt, They are bordenzd on the south by basalt, which is
overlain in some areas by colian deposits, A Quaternary terrace (O1) is present throughout much of the
mapping atza and is underlain by a well-developed carbonate soil indicative of a pre-Holocene age.

Approximately one-hall of the length of CDB-4 is charactetized by a braided sircam channal, Two
channels and berdering geomorphic units were mapped separately between control stakes CDB-4
350 m and CDB-4 + 575 m, Multiple channels and Hordaring geomorphic units were mapped between
CDB-4 + 25 m and CDB-4 ~ 150 m (distances were measured upstream trom the State Road NM 4 box

culvert),

Calculations of average unit widths were based on a reach length measured along the nonh channel,

which appears to be the prademinant channe! for conveying active siream flows, and results in a reach
lengih of 775 m, (Arcas of geomorphic units were summed where multiple channels were present.) The
aroa that hos beon atlected by post-1942 floods averages appraximately 8 to 13 m wide in CDB-4. The

areal distribution of the geomorphic units is shown on Figure 2,1+1 and Figure 2.3-1(a~q), and

topographic rolations are illusirated in the cross-sections of Figure 2.3-2, Physical characteristics of the
geomorphic units in CDB+4 ure summarized in Table 2,3-1, Datg on panicie sizo ond unit thickness are
presented in Appendix B, Tables B-1,0+1 through B-1.0-4, B-2.0-1, and B-2.0-2.

Toble 2,31
Geomorphic Mapping Unlts in Reach COB-4
Estimated Average
AverageUnit | Unlt | Unit Estimated | Estimated { Typical Median
Keight Above | Area | Width | Sediment;  Average Velume | Particle Size Class
Unlt | Ghannel(my | (m)* | (m) Facles | Thickness(m) ! {m" (<2 mm fraction) Notes
¢ 0 2800 | 36 | Fine 008 . 224 | Finesand® |Activa channol and
Coarso | 028 | 784 Conrso sang  |0docont bars
cib 0.25 476 | 06 | Fine | 014 66 | Coorse sit—very [Recontly
l fino sand abandoned
Coarso 0.25 119 Coarso sang  |chennels and point
bars, sparsaly
vogelintod; 19808
10 159087
2 0.38 1110 | 14 Fine | 0.3 333 Vory fing sand  [Abandoned post-
Course | 028 | a1t Vary coarse sand | 1942 hannols
ER2000-3477 11 Qectober 2000
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" Toble 2.3 (continued)

. Estimated - | ' - |Avorage; -~ .| = : o ,
- | Average.Unit | Unit | Unit ° ) Estimated | Estimated | Typlcal Medlan
+'|. HelghtAbove |- Arca ‘Width | Sediment Average Volume | Particle Slze Class |
Unit | Channel(m) | (m)* |" (m) .| Facles | Thickness(m)| . (m? (2 mmiraction) | - Notes
noye 08 11277 | 16 .| Flne - 033 | v.421. Vary tino sand _|Active fioodplaing
; S ‘| Coarse 0.02 26 Medium sand®
e 05 363 | 05 |- naf o} o] n/n Active floodplain:
2 R Y S " {with no young
o R R . sodiment '
2 | 7. |3755| 48 | Fino - <0.05- <188 " Finesand®  |Potontially active
T T a . ) floodplain

- * Avarage unit wigth Includes all chnnnel braids and aasoclmod goomorphlc surnces, o,nd unes lennih of 778 mtor COBe4,
® Based on tlold doucnptlona. ,
‘now No! upp!lcublo P

The active chahnol.'c1. averages 3,6 m wide In COB-4. Its bed Is composed of coarse sand and gravel
with Isolated fine-sand lenses. Typically, ¢1 units lack vegetation, The average thickness of the c1 unitis -
" 36.¢m, and.it includes.an. -average of approximately 8 cm of fine~grained sedimant. Throughout much of
" ‘roach CDB-a ] sediments sit'directly on basalt. In areas where older sodlmonts undertie ¢1 deposits, a

- buried soll with subangular blocky structure and clay fiims bridging grains and coating pebbles is usually
~ presant, Recontly abandoned channels and.point bars, ¢1b, have an avarage helghtof 0,25 m above the
. active channel and an average width:of 0,6 m, resulting In a combined average width of approximately 4.2
‘m torc1 and'clb unlts. The averago c1b thickness of 39¢em Includes 25 cm.of coarse sand (coarse
. faclas) ang 14' cm ot coarse siit to vory fine sand (fine facies). Unltc1b elther rosts directly on basalt or
. welded tutt. boulders orls undarlain Dy o buried soll'with subnngular blocky structure that appears to be
 the’ same soll that was observod underlying ¢t sediments. '

The active channel Is bordered lmerrnlttantly by abandoned post-1942 channet unlts (c2) thar have an
_avarage width of 14 m and an average: holght of 0.35 m. above the channal, The ¢2 units includa an.
average of 30 cm of coarso-grnlnod sediments comprlslng medium sand 1o very coarse sand, They are
. capped by an average of approximately 28 cm-of ﬂneograinod sediments which are dominated by very
. fine sand., Unitc2 elther rests directly on basalt or welded tulf boulders or s underialn by a buried sall wlth.
« subangular blocky structuro that appears to be the same soil thar was observed underlylng ¢ sediments,

Active ﬂoodpldlns (h) ln CDB-4 are an avorugo of 1 6 m wlde The 1 unit uveraqea 05m abovo the

" . active channel and is capped by an avarage of 33 ¢m of fine-grained sediments dominated by very fine

sand. An 115 subunitis distinguished in-CDB-4. by indicators of scouring such as organic materlal caught ‘
. uplin vegdmtlon'. vegetation bent ever in.the downstroam direction, and a topographic break creating a
small bench, butltis characterized by an absenca of post-1 942:sadiment. Theretore, unit 115 adds to-the
aroa of post-1942 geomorphic units but dees net contribute 1o the volume of post=1942 sedimems, Unitf1
.deposits sit dlmctly on basalt orwolded it boulders throughaut mest of the map area, although, in some
cases, ,f1ldeposlts_aro also undarlain by a burled soll with subangular blocky structure and clay films.
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Figure 2.3-1b. Mop showing geomorphic units and sample locations in reach CDB-4
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Potentially active tioodplains ({2) in CODB-4 are slightly higher thari {1 and average approximaltely 5 m in -
width, It shauld be noted that the average width of 12 units Is somewhat skewed by the presence of N
several relatively large 12 units, in particular between control stakes COB-4 + G15 m and CDB-4 « 750 m. '_"a‘.
These 12 arcas either have not been inundalec by post-1842 tloods or were only brietly inundated, L
expariancing little or no post-1942 sediment deposition, .
An estimated 2300-2500 m* of post-1942 sediment are stored in reach COB-4; this sediment is roughly Y

equally distributed between fine-grainea and coarse-grained sediment (Table 2.3-1), The active channel,
¢1, contains over 60% of the coarse sediment in CDB-4. In contriast, the fine sediment is widely
distributed across the 11, ¢2, and €7 units,

2.3.2 Geomorphic History

Since 1942, the geomorphic processes within reach CDB.4 have incluged the lateral migration of the
active channel over an area that averages 6 m wide (represented by the width of the ¢1, ¢1b, and ¢2
units) and the occasional overtopping of higher pre-1943 surfaces during floods, Vertical changes in the
elevation of the stream bed have also apparently occurred in COB-4, resulting in the prasence of young
(post-1942) channel sediments up to 0.5 m above the active channel, The largest apparent ventical
changes were recorded by coarse-grained ¢2 seciment occurring above the elavation of noarby 1
surfaces at ¢rossesection CDB4-X1, which Is located in an area of braided channels (Figure 2,3-2), The
configuration of geomorphic units observed at CDB4-X1 may be the result of pest-1942 channel migration
from southwest to northeast in this part of CDB-4.

Most of the post-1942 fine-gralned sediment within reach CDB-4 is stored within the €1, €2, and 11 units,
relatively close 10 the active channel, Smallar amounts may be stored in tha 12 unlts tarther away trom the
channgl. The sedimeants within the €1, €2, and {1 units arg particularly susceptibie to remobilization by
lateral bank eresion during floods, and the average residence tirne for sedimens at these sites s probably
less than 50 years. This conelusion is basec, in part, on the cbservation that many of the post-1942 units
oceur as pockets of sediments located in small embayments aleng a bedrock-bordered stream ¢hannel,

The inundation ot the post-1942 geomorphie units during the June 17, 1999, flood provides additional
ovidence that remebilization ot sediment stored in the €1b, €2, &nd {1 geomorphic units occurs on a time
scale of less than 50 years. The June 1998 tloed in CDB-4 depusited new sediment on ¢2 and {1 units
throughout the reach, with some aggradaticn observed on top ¢f previously mapped post-1942 depesits
{e.9., deposition of 10 cm of fine sand on top of a previously mepped c2 unit at sample iocation CB-
00007). Some scouring of pest-1942 deposits was also obsarved, although the tleod appears 1o have
resulted in a preponderance of additional sediment deposition in the reach, rather than erosion of young
sediments, These observations suggest somewhat longar resicence times for the post=1942 sedimants.
The absence of age control for sediments in CODB-4 (except for the June 1999 doposits), however, makes
guantitying residence times for sediments stored in post«1942 (leomerphic units problematic,
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3,0 ANALYTICAL RESULTS AND DATA REVIEW

31 Datn Review

Sediment samples for site characterization in reach CDB-4 were collected in two phases, one in May
1999 and one in November 1999, During both phases, sample collection tollowed the technical approach
presented in Chapter § of the “Core Document for Canyens Investigations” (LANL 1867, 55622; LANL
1998, 57666), Selection of sample locations was based on geomorphic mapping and associated
peomorphic characterization. Locations included all potentially contaminated geomorphic units and the
lull range of sediment grain size. Theo selection of sumple locations and analyte sultes for the socond
sampling phase was based on the results of the tirst sampling phase,

The second sampling phase included 13 samplas from 12 sites which were analyzed {or o limited suite in
orcer 10 characterize local sediment background levels, These sample results ware not usod to establish
the list of chemicals of potential concern (CORCs); kowever, the validation information for these samples
is Included in this section. The local sediment background sample results are presented in Appendix D,
interpretation of the results is provided in section 3.2 and in Appendix E. The locations of those
backgrourid samples are discussed in section 2.2.4 and shown on Figures 2.3-1a through 2.3-14.

The sediment samples trom reach COB-4 includec samples for both full-suite and limited-suite analyses,
Ton samples from potentially-contaminated sediment deposits were collected tor {ull-suite analysis in the
first phase. Seven samples from potentially-contaminated sediment doposits were coliected for limited-
suite analysis in the second phase. The number of sampies analyzed tor arganic chemicals, incrganic
chemicals (target analyte list [TAL) metals), and radionuclides is presented in Table 3.1-1,

Table 3,11
Number of Samples in Reach CDB-4, Analyzed by Sulte
} Potentlally Local
Contaminated Background
Analytical Sulte Setliment Samples Samples
Posticidos and polychlorinated tiphonyls (PCBs) 10 ! 0 .
Semivolntile arganic compounds (SVOCs) 10 ! 0 |
Inerganic chemicals 17 ! 13
Cyanide, total 10 [ 0
Uranium, total 10 0
Amariclum-241 (by alpha spectroscopy) 10 ]
Gamma spectroscopy radionuclidos 10 0
Tritium 17 i 0
Jsotopic plutonium 17 | 6
Isetopic uranium 10 0
Isotopic thorium | 10 0
Strontium-80 i 10 |0

The objective of this data review is to determine which analytes should be retained lor further assessment
and which analytes should be eliminated before assessing potential human-health ang ecological risk,
Analytes that are retained will be considered COPCs. When making these assessments, consideration is

ER200(10477 19 Qetobor 2000
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given 4 the magnitude of contaminant concentrations relative to background valuas (ot relative to
dotection limits In the casas ¢! organic chemigals), the carrelation betwoen contaminant concentrations,
and any potential QC problems with the laboratory analyses.

31,1 Comparison of Inorganic Chemical Data with Sediment Background Data

A total of 17 sedimant samplgs from reach CDB-4 were analyzed for the inorganic chemicals on the TAL.
Those sample results were compared with the sediment background data that are presented in
“Inorganic and Radionuclide Background Data for Solls, Canyon Sediments, and Bandeller Tutt at Los
Alamos National Laboratory” (Ryti et al, 19988, §9730). The mathods used to analyze the Inorganic
chemicnls.are comparable to those used to gonerate the Labaratory background data, allowing a direct
comparison of the CDB-4 rosults 10 the Laboratory background data. A comparison of the inorganic

- chemicnl data from CDB-4 10 the loca! background data is presented in section 3.2.

As is detalled In. Appendix C, QC problams with this sediment dota set were caused by the occurrance of
both high and low recovaries in the laboratory control samples or the matrix spike somples. Laberatory
control samplos and matrix splke samples ate used to assess the quality of the sample digestion,
extraction, and.analysis procedures, A low recovery suggests an incomplete recovery of an analyte. A
high recovery indicates an enhancement of the analyte due to contamination or spectral/chemical
interforence. Matrix spike samples may have inconsistent roecoveries due to matrix interference and the
hatoroganeous.nature of many sediment samples,

In roquest numbor (RN) §598, tha laboratory control sample mcoQory for iron was high ron was detectod
in the 10 sediment samplos that were analyzed for this RN, Two of the Identified iron concentrations were
above the background value. The iron rosults for all the sumples should be regarded as estimated and

blased high (J-o-)

For RN 5217, 20 sediment samples wore analyzod for TAL metals. Of these 20, 7 were collected from
potentially contaminated geomorphic unlts, and 13 were collectad for characterization of local sediment
background levels, Although data qualifiers apply to all 20 samples because QA/QC problems attect the
entire RN, the samples summarized below are exclusive of the local background samples, The laboratory
control sample mat accaptable recoverias for all analytes except aluminum, Aluminum was detected In all
seven patentially contaminated samples, and the aluminum results for these samples should be regarded
as ostimated and biased low (J=), The matrix spike recoverios all met accoptance critaria, with the
exception of antimony and lead. The detection limit for those samples should be regarded as estimated
and blased low (UJ-), based on the low matrix spike recovery, Antimony was detecied in one of the seven
sodiment samples. Lead was dotected In all seven of the sediment samples. All detected antimony and
lead sedimant sample results are estimated values and are blased low (J-). The results {or all detected
load and antimany samples should ba regarded as estimated and biased low (J-),

Of the 2% TAL metals, all except cadmium, total cyanide, mercury, and silver were detected In at least .
one reach CDB-4 sediment sample. Tadle 3.1-2 presents the concentration range and frequency of the
results adove background values for the detected and nondetected inorganic chemicals in reach COB-4,
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Tabie 3.1-2 bt
Frequency of Detected Inorgnnic Chemicals In Reach CDB-4 Sediment Samples "'
Number | Number | Concentration ! Frequency of \
of of Range Background Detects above :
Anniyte Analyses Detects (mglkg)’ Value (mg/kg) | Background Value® -'»
Aluminum | 17 | 17 | 1900108870 | 15400 017 | 2
Antimony T 9 | (020]%0071 | 0.83 0/17, 0/8 h
Arsonic 2L 0.88 1 3.1 398 | 07
Barlum o1 17 26,8 10 130 127 | 117
Boryllium boo1r | 17 0.25 10 0,98 1,31 (TAKA
Cadmium [ 17 | 0 10.01 0 0.02) 0.4 0/17 DL>BV*
Colcium | 17 | 17 503 1o 5620 4420 217
Chromium 17 | 17 2410108 10.5 [ 117
Cobalt 17 | 17 22109 | 473 | 1217
Coppor 7 17 | 10108 11,2 017
Cyanide, total 10 | 0 | 10.51 %0 0.58) 0.82 0/10
Iron 17 17 4500 10 21200 13800 217
Lead 17 I 17 371138 18.7 0/17
Magnesium 17 17 430 to 2400 2370 117
Manganese 17 17 20410481 | 543 0/17
Mercury 17 0 (0.0022 to 0.07] | 0.1 017
Nicko! 17 17 231087 | 9,38 0Ny ;
Potassium |17 | 17 367101450 | 2600 N7 |
Salonium 17 | 13 [0.11]10 1 0.3 11/17, 14 DL>BV
Siiver | 17 0 10,025 to 0.03] 1 o7
Sodium P17 17 01124 | 1470 | 017
Thallium [ a7 2 | {0.11]10 1.1 073 | 2117
Uranium, total 10 | 10 0.29 10 1.22 2.22 0/10
Vanadium 17 17 7.510 34.4 10.7 6/17
Zinc 17 17 151054.8 | 60.2 on? i

® Vaiues In scuaro brackets indicate nondetected results,

b Vaolue is the ralio of the number of detected values excoogding the background value 10 the number of analyses,
€ DL = Detection limit,

d BV = Background value,

For reach CD3-4 sediment data, all TAL metals except seleniutn had reporting limits that were lower than
the Laboratery's sediment background values, The reporting limits for selenium ranged trom 0.11 10 0.35
mg/kg, compared with the background value of 0.3 mg/kg. Boecisuse the reporting limits for cadmium, total
cyanide, mereury, and silver were less than the sediment background values, and because these tour
inorganic chemicals were not detected in any samples, thay will not be rotained tor turther assessment.

Twelve of the inorganic ¢hemicals (aluminum, antimony, arsen ¢, beryllium, copper, lead, manganess,
nickel, potassium, sedium, 1e%al uranium, and zinc) ware moas.Jsrad above their detoction limits but balow
their Laboratory sediment background values, Statistical comparisons 1o Laboratory background data
(see Appendix E) showed that copper and manganese concentrations in reach COB-4 are greater than
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Llaboramry-widc. background, desplite the absence ot analytical results above background values, These
analytes will be ratained as COPCs. (Additional discussion and graphical data presantatlons of these 12
Inorganis chamlculs can be found in Appondix E. )

As notets above nnd discussed in Appendix C, there were Indications of negative bias tor seme aluminum,
antimony, and lead sample rosults. Howaver, careful raview of the aftected results shows that these

" negativaly blased results are less than one-half of the appropriate background vaiues, with the exception
of ono l¢ad sample result which measured two-thirds of the background value. Thus, nine of the inorganic
chemicals that wore measured at lavals less than their background values (aluminum, antimeny, arsenic,
beryllium. lead, nickel, po:ass&um. total uranium, and 2inc) will not be retained for further assessment .

Nine of the lnorganic chomicals (barlum, ¢alcium, chromium, ¢obalt, iron, magnesium, salenium, thailium,
and vanixdium) had ono or more dotected sample results greater than thelr background values, Statistical
and graghical data evaluations lad to the elimination of three of thesa inorganic chemicals because they
did not clffer statistically from hackground data. These inarganic chemicals were calclum, chromium, and
magnesium, and thoy will not be retained for {urther assessment. The remaining six inorganic chamicals
(with ont» or more values greater than the background value) were shown to be greater than background
by statistical and graphical comparisons and are retainec as COPCs, These inorganic chamicals are
batium, nobalt,iron, selenium, thalllum, and vanadium, (Addltional discussion and graphical data
prosentations of thase nine inarganic chemicals can bo found in Appendix E.)

In summary, the Inarganic chemical data review ylalded eight analytes to be carried forward as COPCs
(see Tabile 3.1-3). A complete presantation of the data for dotected inorganic chomicals, which includes
Inorganii; chemicals identified as COPCs, Is provided in Appendix D. The concentrations of the chemicals
that wer® oliminated as COPCs were well within the background concantration range, with the exceptions
noted above, and those chaemicals are justifiably removed from furthor assessmont,

'

Table 3,13
Resuits of Inorganic Chemical Data Review
Aralyte " Result Rationale
Aluminum . Eliminatod | No valuas oxceeded the Laboratory background value
Antimony Eliminated | No values axcooded the Laboratory background value
Arsonic - Eliminated | No values axcueded the Loboratory background valuo
Barlum -1 PRotoinog | Statistical ang gruphical rosults prasentod in Appendix E showed that reach
: data wore greator than Laboratory background data
Beryltum . | Eliminated | No valuos oxcooded tho Loboratory background valuo
Cadmium .| Elminated | No valuos axcooded tha Laboratory background value
‘Calelum Eliminated | Statistical and graphical results presented In Appondix E showed that roach

data wero not difforont trom Laboratory backpround data
Chrornium, . Eliminatod | Statistical and graphical rosults presented In Appendix E showed that roach

| total e datn wore not ditfgrant from Laboratory background data
Cobalt - | Rotainod | Statistical and graphical rasults prosonted in Appandix E showod that reach
L S date ware graator than Laboratory background dnta
Coppar - " Rotoined | Statistical and graphical results prosented in Appendix E showed that reach

. data wore greatar than. Laboratory background data
Cyanido, total |--Eliminated | No values axcoeded tha Laboratory background value

fron . .| Rotnineg | Stotistical and graphical results prasentod In Appendix E showed that reach
- ' : datn woro groatar than Laboratory background data
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Table 3.1-3 (continucd)

| Analyte Result | Redionale ]
Loag | Eliminated | Ne velues exceoded the Laboratory background value l
Magnosium Efiminated | Stalistica! and graphica! resulls presentod in Appondix € showed that rengh
" date were not diterent from Laboratory background datu
Manganose Rotained J Stalistical and grophical rosulls presonted in Appendix E showod that rengh
| data were grealer than Laboratory background data
Morcury Eliminated | No vaiuas excooded the Laboratory bickground value
Nickol | Eliminated | No values exceoded the Laboratory bickground valuo
Potassium Eliminated | No values oxceeded the Laboratory bickground value
Seolenium Retoined l Detected volues ware greator than the Labotatory background value |
Siiver Eliminated | No values ax¢eedod the Laboratory background value
Sodium Eliminated | No valuos excooced the Laboralory background value
Thallim ] Rolnined | Detected values wore greater than the Laboratary background value
Uranium, Eliminata¢ | No values axcoodod the Laboratoty background value
total
Vanadium Retained | Statistical and graphical results prosoted in Appendix £ showed that roaeh
gnto wore groater than Loboratory boskground data
[Zlnc ; Eliminated | No valuos exceeded the Laboratory background value

3.1.2 Comparison of Radioenuclide Dota with Background/Fallout Radionuclide Concentrations
tor Sediments

A total of 17 sediment samples from reach CDB-4 were analyzed lor racionuclides; the analytcal suiles
are presented in Table 3.1-1 and the analytical methods are présented in Appendix D. The analytical
results were compared with the sediment background data that are presented in “inerganic and
Radionuclide Background Data for Seils, Canyon Sediments, ard Bandslier Tutf at Los Alames National
Laboratory” (Ryti et al. 1998, §9730). The methods used to analyze the reach CDB-4 radionuclides are
comparable 10 those used 1o generate the Laboratory background data, allowing a direct comparison of
the CDB-4 results 10 the Laboratory background data, As it is used in this section, background includes
radionuclides that are gerived ‘rom atmospheric fallout, in addition 10 naturally occurring radionuclides,

As is described more fully in Appendix C, detection status was cletermined by comparisons elther with
minimum detectable concentrations that were datermined by the analytical laboratories, or with the 1-
sigma otal propagated uncerntainty (TPU), Datection status was used in the preliminary data evaluation
stop 10 identity COPCs for the following suites: isotopic uraniure, isotopic plutenium, tritium, and
strontium-90,

The concentrations of 42 radionuclides were measuted by gamma spectroscopy, with varying containty
and applicability 10 Laboratory releases, A summary of detection Irequency and concentration ranges for
all gamma speciroscopy=-measured radionuclides is provided in Appendix D, According to ER Project
guidance (Vanden Plas 2000, 65467), eight gamma spectroscepy radionuclides should be retained and
evaluated in data review: americium-241, cesium-134, cesium-137, cobalt-60, eurepium-152,
ruthenium-106, sodium-22, and uranium-235, Each of these radionuslides is a potential historical
contaminant, has a half-life greater than ane year, and can be reliably measured by gamma
spectroscopy. Among these aight radionuclides, cesium-137 and uranium-235 were detected in reach
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CDB-4 sediment samples, Becouse uranlum=235 was also measured by alpha spectroscopy, which has
lowor detection limits than gamma spectroscopy, the alpha spectroscopy results will be evaluated in this
data review and shown in Table D+«4.0.2 (Appendix D).

As Is discussed In Appendix C, no QC problems were associated the reach CDB-4 radionuclide data.

Nine radionuclidas ware detected in the sediment samples. Table 3.1-4 presents the concentration range
and frequency of the rasults above background values for these radionuclides In reach CDB-4, A
complete.presentation of the data far these dotected radionuclides can be found in Appendix D. Only
plutonium-239, -240 had a sample result that was greater than its background value, but this analyte was
eliminated as a COPC by statistical analyses (presanted in Appendix E). Based on this information, none
of the detected radionuclides were retained as COPCs (Table 3.1-5),

Table 3,14
Frequency of Detected Radionuclides In Reach CDB-4 Sediment Samples
Number | Number Concenttation Background Frequency of Detects
of of Range Volue/Fallout Value | above Background
Analyte Analyses | Detects {pClg)* {rClig) Value®

Americium-241¢ 10 5 |0.0086] to 0.0229 0.040 010
Coslum-137 10 4 [0.032] 10 0.73 0.80 010
Plutonium-239, « 17 5 (-0.001] to 0.078 0.068 7
240

Thorums228 10 10 06130 1.7 2.28 0110
Thorium=230 10 10 0,407 1o 1.38 2.29 010
Thorlum«232 10 10 0.53910 1.7 x| 010
Urariums234 10 10 0324 10 .24 2.59 0110
Uranium-235 10 3 [0.019] to 0.083 0.20 oNo
Uranlum-238 10 10 037310 1,262 2.29 oMo

* voluoa In aquare brackets indieate nondetoctad rosults,
® Valya I8 the ratio 0! the number of detected values oxcaeding the background value 10 the number of analysos.

¢ Measured by alpha spectioscopy.
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Table 3.1+5
Results of Radionuclide Data Feview

Analyie Result Rationale j
Amaricium-241 Eliminated | No values excecdod tho Laboratory background value. ]

| Cesium-137 | Enminated | No valugs exceeded tho Laboratory background value,
Plutonium-239, -240 | Eliminated | Statistical and graphical results presented in Appendix € showed that |
reach data wera not ditteront rom Laboralory background data, !

Tharium-228 i Eliminotod ! No values exceeded the Laboiatory background value,

Thorlum-230 Eliminated ] No volues exceeded the Laboratory background value,

Thorium-232 Climinatod | No values exceeded the Laboatory bagkground value,

Uranium-234 Eliminatod | No values oxcoeodoc the Laboratory background value,

Uranium-235 Eliminated ) No values oxceeded the Laboratory background value.

‘: Uranium-238 Eliminated | No values exceeded the Laboratory background value.

3.1.3  Evaluption of Organic Chemicals in Sediments

A ‘otal of 10 sediment samples {rom reach CDB-4 were analyzed for organic chemicals. US
Environmental Protection Agency (EPA Method 8270 was used tc analyze for SVOCs, EPA Methed 8081
was used to analyze for organochlorine pesticices, and EPA Mettod 8082 was used to analyze for PCBs.
No organic chemicals were detected in these samples.

The evaluation of reach CDB-4 sedimant data quallty is presonted in Appendix C, Samples CACB-99-
0009 and CACB-99-0010 are qualitied because the continuing calibration standard that was used for
quallfication and quantification of these samples exceeded quality contro! limits, The internal standarg
arens were less than 50% of the previous continuing calibration standard, The reponting limits are
qualified as estimated (UJ) because ¢f the internal standard fallure and because no analyles were
getected. Table C-5.0-3 (Appondix C) summarizes the sample-sgecific qualitiers that were applied to
these data. None of the data qualilications atfect the usabliity or ¢lefensibility of the data, There are no
other QC problems associated with organic chemicals in the remainder of the reach CDB-4 sediment
samples,

In summary, based on the lack of positive detections in any samples, no organic chemicals were retained
as COPCs |

3.2 Noture and Sources of Potential Contamination in Sediments

Potential contamination in reach CDB-4 sediments was invastigated using tull-suite and limited-suite
analyses, statistical analyses of the analytical data, and detailed geomorphic mapping and physical
characterization of post-1942 sediments, The nature, characterisitics, and probable sources of the COPCs
that were Identified in section 3,1 are discussed here, Evidence for the possible ¢ollocation of
contaminants is also Included, Identllying the sources of centaminants is an imponant part of the
conceptual model that describes their distribution; tharefore, evidence peniaining to the sources of each
COPC is also discussed in this section,

Eight Inorganic chemicals were identified as COPCs in reach CJB-4, based on a comparison of the reach
CDB.4 resuits and Laboratory-wide background data: barium, cobalt, copper, iren, manganese, sclenium,
thalllum, and vanadium, in adcition, reach data were alse compared to data from local background
samples, The need to obtain local background data lor inerganic chemicals wos suggested by the initial
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list of COPCs that was developed after the tirst sampling event, These COPCs included metals that ate
not typically associated with releases from Resource Conservation and Recovery Act (RCRA) taclllties
(e \.obalz iron, and manganegse),

Ona possible oxplanntlon for the clevated concantrations of these inerganic chemicals Is that they are
due to ditferancas between the bedrock sources for the sediment in reach CDB-4 and the bedrock
sources for the sites that had been previously sampled for Laboratory background cata, Specifically,
basalt is prosent in arcas adjacent to CDB-4, whereas previously sampled sediment sltes drain areas
without basalt, inciuding areas of Bandeller Tutf, Tschicoma Fermation dac:te. and Puye Formation
fanglomerate (Ryti e‘ al, 1988, 59730)

Ancther possitle oxplanatlcn for the alevated concentrations af those inorganic chemicals is that they are
due to geochemical ditferencas betwaen local solls which provide a source for reach CDB-4 sedimants
and solis.In otheor parts of the Laboratory, Specifically, soils adjacent to CDB-4 appear to have a strong:
golian component, which could make them geochemically diffarent from the solls in areas that had been
prevlously sampled {orsedimant background.,

Thirteen local background samplas were collectad irom reach CDB~d (sample 1D numbers CACB-88-
0018 through CACB-89-0030; location 1D numbers CB~10005 through CB-10016; Figures 2,3-1a through
2.3-1d). The sama analytical methods that had been used for other samples submitted for inorganic
chemical analysis were used hara, Data validation information for these samples can be found in
Appendix C, and sample results are provided in Appendix D, There are ne data validation problems
associatod with these samples or analyles that would atfact the comparison of local background samples
to reach samplas.

For six Inorganic COPCs (barium, cobalt, copper, iron, manganese, and vanadium) thet were detected
with sutlicient frequency In local background samples and in reach samples to undergo statistical testing,
thare are no ditferances batween reach rasults and local background results (Appendix E). Statistical
plots of detected and nondetected selenium and thalllum results also suggest no ditference between
reach and local background concentrations (Appendix E). Appendix E also provides comparisons
between local background concentrations, raach data, and Laboratory background data for other
Inorganic chemicals which were not identified as COPCs in section 3.1, Among these other analytes,
calelum, nickel, and magnesium show similartrends in concentration, where the reach samples have
concentrations that are generally batween the Laboratory background and the local background, These
coammon concentration trands suggest a mix of two sadiment sources, one that is locally derived and
another that comas from upgradient background materlals with ditferent geochemistry.

An important point to consider when ovaluating the concentration trends of reach data against the two
sots of background data is the magnitude of the concentration ditorencos. The ditferencos noted

* between reach CBD-4 data and Laboratory-wide background data are small comparod to ditferences
noted in Los Alames and Puable Canyon sediment investigations, where a series of inorganic chemicals
are clearly above background levels (Reneau at al. 1998, 59159; Rencau ot al, 1998, 59160; Reneau ot
ol, 1998, 59667). Table 3.2.1 providas a summary of the maximum concentration for CDB-4 data versus
the background value: the ratio of these values is also provided. For ¢copper and manganese, the
maximum value In reach COB-4 is less than the background valuo and, tor all other COPCs (except
selenium), the maximum value Is less than twice the background value, Thus, the ditterances between
reach data and Laboratory-wice background data aro small and reflect small absolute (mg/kg) ditferences

in concontration as well
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Table 3.2+
Summary of the Pairwise Correlatlon Analysis
taximum | Background

Rnalyle | (mghkg) | Volue{mgkg)|  Ratio
Barum | 130 ) 127 1.02
Cobatt | 6 4,73 1.90
Coppor | 8 12 | o080 ¢
Iton | 21200 13800 1,54
Manganese | ap1 543 0.89
Solonium | 1 0.3 3.33
Thallum | 1.1 0.73 | 1.51
Vanadium | 344 | 187 | 175

Carrelation analysis of these Inorganic CORPCs is provided here to further evaluate the hypothesis that
variations in background levels account for the distribution of these COPCs. The purpose of this analysis
is to detarmine the dogree of associotion between high and low cancantrations across pairs of COPCs,
The ¢errelation analysis is supported by a calculation of correlation coetlicionts trom these COPCs (Table
3.2:2) as well as a graphical display of these patterns in a scatterpiot matrix (Figura 3.2+1),

Both Pearson correlation and Spearman rank corralation coetlicients are presented in Table 3.2-2, The
ditference betwaen these measures of correlation is that the Pearson correlation 15 calculated from the
original samplo results while the Spearman correlation is calculated trom sample ranks, Ranks are
calculated by ordering the sample results {rom lowest 10 highest and assigning a value of 1 10 the highast
value, a value 0! 2 10 the second highest vaiue, and se on, until all sample results have been assigned
ranks.

Correlation coetlicients range between -1 and +1, A correlation ¢! -1 indicates a perfect negative
correlation between COPCs (the highest result for ane COPC is ussociated with the lowast rasult for the
other COPC). A correlation of «1 indicates a periect positive corralation between COPCs (the highest
result tor one COPC is assoclated with 1he highest result for the other COPC), The statistical signiticance
of these correlntion coefliclents is also shown to provide a measure of the relevance of the observad
correlations, Statistical significance values that are less than 0.06 are assumed 10 rapresent gorrelations
grealer than one may axpect by chance alone, Table 3.2.2 shows that the correlation between most
inorganic COPCs Is statistically significant (<0.05) with the excegtion of the correlation of scme COPCs
with thallium. The poor correlation of thallium with othar inerganic chemicals Is due to Infrequent detection
of thallium in these samplas (4 detects out of 30 sample rosuits),

The scatterplot matrix corroborates the findings that comes from evaluating the correlation coetficiants,
and it also shows that the correlation between some COPCs (e.¢l., iron and vanadium) are exceptionally
high (Figure 3.2-1). In particular, note the correlation ¢f other CCPCs with iron, which supports the
common source tor these COPCs, To support the evaluation of selenium and thallium, which were
Infrequently detected in the reach samples, scatter plots of these COPCs versus iron were also prepared,
These plots (Figures 3.2-2 and 3.2-3) distingulsh detected sample results from nondetected sample
rosulls, Seienium has a significant correlation with iron, arnd nondetected selenium sample results tend 10
have low iron concentrations (Figure 3.2+2). !t is evident that one reason tor the poor correlation of
thallium with other COPCs is the lack ot detectea sample rasults, but Figure 3.2-3 does show that the
deotected thallium results are associated with the higher iron results,
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Table 3.2.2
Summary of the Pairwise Correlation Analysis
. Pearson Spearman Spearman
: ' ~ Poarson Statistical Rank Statistical
Varlable By Vzoriable Count Corrolation | Signiticonce | Correlation | Significance

Cobult’ | Barlum 30 0.726 «0,001 0.749 «0.001
Copper: Barium 30 0.787 «0,001 0.799 «0,001
Copper Cobalt 30 0.537 0.002 0.659 «0.001
Iron Barium 0 0.677 «0,001 0.729 <0.001
fron Cobalt 0 0.566 0.001 0.667 <0.001
Iron Coppor 30 0.568 0.001 0,658 0,001
Manganase | Batum 30 0.757 «<0.001 0.687 «0,001
Manganese | Cobalt 30 0.839 «(,001 0.806 «0.001
Manganese . | Coppet 30 0.558 - 0.001 0.580 «0.00%
Manganese | lron 30 0.719 «0.001 0.744 «0.001
Selenium Barium 30 0.645 «0,001 0.596 «0.001
Salonium | Cobatlt 30 0.577 «0.001 0.607 <0.001
Selonium Coppor 30 0.513 0,004 0.472 0.008

Selonlum fron 30 0.494 0.008 0.542 0.002 -
Selonium Monganose 30 0.590 «0.001 0.565 0.001
| Thallum Barlum 30 0.327 0,078 0.384 0.036
| Thalllum Cobalt 30 0,406 0.026 0.404 0.027
Thalllum Copper 30 0.218 0,248 0.201 0.119
Thalllum iron 30 0.623 «<0.001 0.481 0.007
Thatlium Manganoso 30 0,442 0.015 0.218: 0.089
Thalllum Solenium 30 0.243 0,195 0,333 0,072
Vanadium Barium 30 0.774 «0,001 0.824 <0.001
Vanadium - | Cobait 30 0.682 «0.001 0.741 «0.001
Vanadium Coppaor 30 0.639 «0,001 0.724 «<0,001
| Vanndium - | lron 30 0.963 =0,001 0,952 (.00
Vanadium - | Manganoso 30 0.785 «0.001 0.767 «0,001
Vanadium Selonlum 30 0.514 0.004 - 0,589 ~0.001
Vanadium Thallium 30 0,617 <0.001 0.484 0.007

Note: Values In bold aro considetsd siatisticatly signiticant.
28
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Correlation analyses and other statistical evaluations (Appendix E) support a common source for the =
clevated inorganic COPCs in reach CDB-4. As discussed above, the concentrations of these COPCs in -
the reach samples are intermediate between the local background and Laborotory background -
concentrations, which suggests that reach sediments are a mixture of Laboratory background and locally T
derived materials. These local background materials are either weathered basalts or eolian matertal, .

Because a comparison with local background data indicates that the probable source of these elevated -

levels of chemicals is naturally occurting material local to the reach and not Laboratory releases, no
turther assessment of the risk assoclated with these COPCs is warranted,

40 REVISED CONCEPTUAL MODEL

A key pan of the technical approach 1o evaluating contamination in canyon bottoms, as presented in
Section 5 of the core document (LANL 1997, 55622; LANL 1988, £7666), is the collection of data o tost
hypotheses concerning the nature, distribution, and transpor: of cenaminants associated with sediment,
These hypotheses comprise components of a preliminary conceptual medel and were based on the
resuits of investigations in other canyons and the existing knowledge of contaminant sources in the
Canada del Buey watershed. Refinement of this conceptual mode! is necessary tor understanding the
analytical results from reach COB-4, and it will contribute to a futuie watershoc-scale assessment of
human-health and ecelogical risk,

‘This section presents the current conceptual mode! ¢! contamination in reach CDB-4 sediments, a model
which has been revised and refined from the preliminary conceptual model that was presonted in section
1,6 of this raport. This section includes discussions of the analytes that wore maasured above
Laboratory-wide background levels within the sediments, the sources of these sediments, and the
potential for future contamination in reach CDB-4,

41  Analytes Above Laboratory-Wide Background Levels

Within the sediments of roach CDB-4, eight inorganic chemical analytes are prosant at levels that aro
statistically higher than Laboratory-wide background levels, Thesa eight analytes were initially retained as
COPCs, as discussed in section 3.1. in addition, one radionuclide=—plutonium-238, -240—had one result
slightly above the background value, but it was eliminated as a COPC after statistical avaluation
(Appendix E). No organic chemicals were detected in reach CDB-4; therelore, there are no organic

COPCs.

The inorganic chemicals that were initiatly identified as COPCs in this investigation were barium, cobalt,
coppar, iron, manganese, selenium, thallium, and vanadium. It was hypothesized that these elevated
inorganic chemicals represent local background levels that are different from the Laboratory-wide
background lovels as prasented in Ryti ot al. (1998, 58730). To tast this hypethesis, fing-grained
sadiment samples were collocted from 12 sites along local tributary drainagos 1o Cafada del Buey during
the second sampling phase.

The sample results support the hypothesis that local background! levels are elevated relative to
Laboratory-wide background levels, The results show very similar average concentrations of these eight
metals In both the local background samples and texturally similar sediment samples along Cafiada del
Buey (Table 4.1-1). Averages for two metals, cobalt and selenium, are higher than the Laboratory-wide
background values in both sets of samples, The cobalt and selenium average values trom coarse
sediments in Cahada del Buey are also greater than the average concentrations of thase metals in
Laboratory background samples.
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The maximum results for three othor analytas are higher than the Laboratory-wide background values in
both data sets: barium, iron, and vanadium, By comparison, the average concantrations of all eight
matals are higher in the fine-grained sediment samples than in the coarse-grained sediment samples
collected along Cafiada del Buey, which is consistent with background results from investigations in other
canyons {McDonald et al, 1996, 55532; Reneau et al. 1998, 62050). Potential sourcos of olevated Iscal
background levels for reach CDB+4 Include basalt or soils developed on eollan deposits, Geochemical |
and geomorphic evidence suggests that the erosion of eollan-Cerived soils Is the most likely explanation,

. Table 4.11
Summary of Reach CDB-4 COPCs
Median - .
: Particles | Barium | Cobalt | Copper | lron | Manganese | Selenium | Thallium | Vanadium |
DotaSet . [Slze Class | (mgfkg) |(mg/kg) | (mg/kg) | (mgfkg) | (mgrkg) | (mglkg) | (mg/ka) | (mglkg)
Laboratory-wido sadiment | n/a* -
background
Avorage value . .60 | 240 46| 8030| 290 nd’ | na 10,4
Background value . 127 473 | 11.2 | 13800 543 0.3 0.73 10.7
Reach CDB4, coarse~ Coarso | -
grained sedimont sand
Averago volue . . , a2 3.9 a3 6170 253 0.3 0,23 8.8
Maximum value ' 53 9.0 6.7 7670 340 0.59 0.38 10.1
Roach COB-4, finu-grained | Very fino
sedimont ' = sand
Averogo value - - 102 5.6 6.4 | 12708 388 . 0.52 .47 20.2
Maximum value 130 73 8.0 | 21200 481 1.00 1.10 344
Local bockground, ting- Vorytine | -
gralned sedimont sand -
Avorage value 110 57 6.7 | 12400 384 0.75 0.40 19,1
Maximum value - 150 03 | 110 | 17000 540 120 | 060 | 20.0
* /o = Not avaliable. -
® .0, Not detectad.

. . ! .
In summary, the rosuits from reach COB-4 indicate that this area has local background levels (for a series
of metals) that are clevaled above those in areas previously sampled for the Laboratory-wide background
dato sat, Rosults alsa indicate that no analytes are present at levels that statistically ditfer from this local
background. o

42  Sediment Sources

The analytical results from reach CDB-4 and adjacont local background sites suggost that local drainages
supply much of the sediment that s deposited in this part of Cafada del Buey. The hypothesis of a local
sourca of sadiment Is also supportad by flold obsarvations of a recent tioed and by studies of runott and
orosion elsewhare on the Pajarito Plateau.

On June 17, 1999, White Rock exparienced a record rainfall af 2,11 in. In one hour, Including a record
0.72 In, In two consecutive 15-minute periods (Los Alamos Menitor, 1999, 66647). This rain produced a
flood in Cahada de! Buey, with an estimated discharge ol 210 1t per second at State Road NM 4 (Shaull
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e! al. 2000, 66648). This flood inundated the post-1942 geomorphic units along reach COB-4 and created
new sediment deposits in many areas, Field obsorvaticns revealed that the runott did not originate trom

the headwaters of Cafada del Buey; instead it came frem a series ¢f tributary drainages which oxtend for
3 km 10 the west of State Road NM 4, and which teceive runof! from the mesas on both the north and i
south sides of the main channel. The largest dischargoes originated from San lldelonso Pueblo land 1o the .

north,

Previous studies have indicated that pifon-juniper woodlands on tha eastern Pajarito Plateau can be
major sources of runotl and sediment during thunderstorms (Wilcox ¢t al. 1996, 66648), which is
consistent with the observations made after the June 17 fiood, Available data and observations therelore
support the hypothesis that much of the sediment along reach CDE-4 is derived from local sources.

4.3 Potentlal Future Contamination

The evidence tor a local source of much of the sediment in reach GDB-4, together with the absence of
recognized contaminants more than 50 years after Laboratery activities began in the watershed, indicates
a low potential for future contamination (in the absence of new contaminant sources). Any contaminants
which might be present along Cafiada dol Buey upstroam of the propesed land transter parcel, and which
might be susceptible to transport into reach COB+4, can be oxpectad to be strongly diluted by lecally
dorived sediment in the lowar watershed. The demonstrated downstream cilution of contaminants in other
walersheds, combinad with strong evidence for dilution over time after peak contaminant releases (e.g.,
Reneau et al, 1998, 59158; Reneou o al. 1998, 58160; Rencau ¢ al, 1998, 59667), provides support for
this conclusion, It is therelore considered very unlikely that future contamination in reach COB.4
sedimants could reach levels that pose unagcaptable humanehealth or acological risk as a rosult of
Laboratory activities.

50  SITE ASSESSMENTS

Ng human-health or ecological risk assessments were conductad tor this investigation because no
contaminants were identllied.

6.0 CONCLUSIONS AND RECOMMENDATIONS

An investigation of young sediments along Cafada del Buay in the propased White Rock land transfer
parcel (reach CDB-4) found no evidence of contaminants. No argjanic chemicals were delected. No
radionuclides were found at levels statistically higher than the Laboratory-wide sadiment background
levels. A sarles of inorganic chemicals were detected at levels above the Laboratory-wide background
levels, but those resulls can be attributed 1o a local background *hat ditters from areas proviously
samplod tor background geochemistry,

The evidence for a local sourge of mueh of the sediment in reach CDB-4, together with the absence of
recognized contaminants more than 50 years after Laboratory activities began in the watershed, indicate
a low potential for future contamination (in the absence of new contaminant seurces). Any contaminants
which might be present along Cahada del Buey upstream of the proposed land transter parcel, and which
might be suscaptible to transport into reach CDB-4, can be expected to be strongly diluted by locally
derived sediment in the lower watershed, It is considered very uniikely that future contamination In reach
CDB-4 sadiments could reach levels that pose unacceptable human-health or ecological risk as a result
of Laboratory activities. Therefore, it is recommended that no additional assessmant ar remedial action is
requirad before land transter,
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Bv
COPC
CROL
CRQL
CVAA
DOE
EPA
EQL
ER
FD
FIMAD
HSWA
ICPES
ICPMS
DL
LANL
LCS
MDA
MDC
MOL
MS
MSD
NFG
PCB
PRS
PVC
QA
Qc
RCRA
RFI
RN
SQP
Sow
SvoC
TA

ER2000-0477

background gata
hackground value

chemical of potential concern

contraci-required detaction limit
contract-required quantitatior limit

cold vapor atomic absorption

US Department of Enargy

US Environmental Protaction Agency
estimaled quantitation limit

environmental restoration

field dunlicate

Facility tor Information Management, Analysis, and Display
Hazardous and Solid Wasie Amaondments (Act)
induclively coupled plasma ¢mission speclroscopy
inductively couplod plasma rMass speciroscopy
instrument detection limit

Los Alamos National Laboratory

laboratory control sample

minimum detectable activity

minimum detectable concentration

method detection limit

matrix spike

matrix spike duplicate

national functional guideline

patychiorinated biphenyl

potential release site

polyviny! chioride

quality assurance

quallty control

Reosource Conservation and Recovery Act
RCRA facility investigation

request number

slandard operating procedure
statement of work

somivelatile organic ¢compound

technical area
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TAL targat analyte list
TPU total propagated uncenainty
UsSGS US Geological Survey
Metric to English Conversions
Multlply St (Metric) Unlt by l To Obtain US Customary Unit
kitomotars (km) | 0.622 miles (mf)
kilcmatars (km) 3281 feot {ft)
metors (m) 3.281 foot (1)
metors (M) 39.37 inchos {in.)
-cantimoters (¢m) 0.03281 fee! (1)
contimotors (<} 0.384 Inches (in,)
millimoters (mm) 0.0304 inches (in,)
micromatars Or microns (um) 0.0000384 Inchas (in,)
square kilomotara (km?) 0.3661 square milos (mi®)
hectares (ha} . & acros
square meters (m?) 10.764 square feet (ft?)
cubic metars (m?) 3531 cubic foat (1)
kilograma (kg) 2.2046 pounds (1)
grams (g) - . 0.0353 Qunces (oz)
grams per cubic centimater (p/lem’) 62.422 pounds par cubig foot (IbAtY)
milligromsa per kllogram (mg/kg) 1 parts por million (ppm)
micrograms per gram (19/9) 1 parts par million (ppm)
fters (L) 0.26 gnllona (gal.)
miligrams por litar (mg/L) 1 parts per million (ppm)
dagreas Calsiug (*C) 5.+ 32 dogreos Fahronholl (°F)
A2 ER2000-0477
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This appendix presents supplemental nformation about the cr.arasteristics of the geomarphic units in
reach CDB-4, the goals of each sampling event, and the geomorphic context of the sediment samples,

B«1.0 THICKNESS OF POST-1942 SEDIMENT DEPOQSITS

The thickness of post-1942 sediment in reach COB-4 was measured in order 1o calculate the volume of
sediment in the different geomorphic units and to guide sample alfocation, Thickness measuremeants were
focused on the relatively fine-grained facies because these sediments are more likely to contain higher
levels of contaminants than the coarser-grained sediment facies (e.g., Reneau et al. 1998, 58159). In
addition, the thickness of posi-1842 fine facies seciments can be determined with greater confidence than
the thickness of associated ¢oarse facies sediments because of the generat absence of clear
stratigraphic markers in the latter and the difficully in confidently determiring the contact with underlying
pre-1943 sediment. Thickness measurements for reach COB-4 are presented in Tables B-1.0-1 through

B-1.04,

Ta b'Q 8'1 ‘0'1

Thicknoss Measuroemonts for Reach C0B«4, ¢1 Unit

Channel Distance

Sideof | Thickness of c1 Fine | Thickness of ¢1 ﬁepm to Buried Soll | Depth to Bedrock
{m) Channe! Facles (em) Coarse Fasles (em) | (em) {em)
00 [~ ] 0 | as | 35 -
25 = 0 | 34 | - 34 i
50 | Soutn 0 | 21 - 21 |
50 North | 0 l 25 - -
75 Nonh 0 1 13 - 13 |
75 South 7 I 23 ao -
100 South | 33 i Z0 - 53
100 | Norh 2 3 - i -
125 | Nonh 0 ) 22 ! -
125 |  Seuth 2 o - I 2
150 | - 1 | 45 1 - 66
175 P e 0 | 550 f — 50
225 b= 0 34 | - 34
250 | - 0 36 | - 36
275 | - | 0 40 - 40
300 [ = 0 12 - l 12
325 | - 0 | 50 | - i 50 |
350 | South 0 | 22 2 [ 22 |
350 | Nern 5 | 22 | - 27
a7s [ = 0 7 i - ?
400 [ = 20 12 | - | 32
425 | -] 33 0 | aa?® | 43
450 I - 0 3 | - ! 3
475 bo— 14 l 18 [ a7 34
500 b e 0 B 5 [ . -
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Table B«1.0-1 (continued)

Chonnel Distance |  Side of Thickness of ¢1 Thickness of ¢1 | Depthto Buried Soll | Depth to Bedrock
{m} Channel Fine Facies (cm) | Coarse Facies (cm) {em) {cm)
525 - 1 0 l 11 1
550 - 0 29 | 29 -
575 - 15 0 i - 15"
600 — 13 1 a4 -
625 - 8 14 22 -—
650 - 0 48 48? -_—
675 -_ 0 90 - —_
700 — 58 0 58 -—
725 s 45 ¢ ast -
750 - 0 88 - —
775 - ‘0 48 48 —
800 - Y 23 — 122
825 —_— 0 92 — 92
25N° - 0 2 - -_
50N — 8 20 — b
75N — 0 28 — —
100N - 28 15 - 43
125N North 0 18 - 18
125N South 8 - —_ 9
150N —— 0 55 55 -
Average —_— 8 | 28 —_ —
® = = ot applicnbla or not avallable,
® 7 indicates thet the progence of b buried sol at this lucntion is uncortain,
N« distance along major northem channal brakd,
Table B-1.0-2
Thickness Mousurements for Roach CDB-4, ¢1b Unit
Channel Distance |  Sideof | Thicknessofcid | Thicknessofeth | Depthto Buried Soll | Depth to Bedrock
{m) Channet | Fine Facles (cm) | Couarse Facles (em) {cm) (cm)
00 South 0 52 52 -t
25 North 19 20 -— 39
200 | South 3 8 - -
302 | Migdle | 29 16 - a5
350 Seuth 18 0 — 18
625 South 0 45 45 -
850 South 3 59 — -—
675 South 15 82 770 -
802 Soulh 8 10 18 -
830 South 23 81 104 —
Qctobar 2000 B8-2 ER2000.0477
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Table 8+1,0-2 (continuod)

| Channel Distance |  Side of Thickness of ¢1b | Thickness of e1b | Depthto Burled Soll | Depth to Bedrock
{m) Channel Fine Facles {cm) | Coarse Facles {cm) {em) {cm)
25N° North 27 z ¢ | - 36
50N South 14 v - 217
50N South? | 47 0 477 -
100N South | 0 27 27 30
125N Nerth 0 18 - 18
125N South 9 0 - g
128N North 0 46 - -
75FN" - 7 3 - -
Avecrage - | 13.9 25.1 | - -
P — = not npplicabie or not avaliable,
by indicales that tha presence of a buried soll ot this location is uncertair,
SN = distance along major nortnerm choannel braid,
Yinuicates overtiow channel.
®EN » distance along a for nerthern channal braid,
Taple B-1.0-3
Thickness Measurements for Reach CDB-4, ¢2 Unit
Channel Distance Side of Thickness of ¢2 | Thizkness of €2 | Depth 1o Burled Soil | Depth te Bedrock
(m) Channel Fine Facles (¢m) | Coarse Facles (em) {em) (em)
00 South 80 27 - 107 J
00 Norh 58 62 — 120
44 Norh 10 a0 407" 61
50 Nerth 36 8 - 44
75 North 19 6 25 37
125 South 7 10 -— 17
250 South 20 6 ~— 26
325 Norh | 52 13 - 65
400 Nerth | 13 12 - 25
402 South | 16 8 - 24
425 North 38 16 - 54
525 South 25 15 40 55
525 North 20 46 -— 66
548 North 38 -— 3 e
T 600 South 48 66 - -—
700 Nonh 48 61 109 —_—
710 South 38 | 23 81 -
725 South 38 42 80 89
750 North 29 33 62 -_
775 North 12 | a7 49 -
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Table B«1.0-3 (continued)

Channel Distance-|  Sideof Thickness of c2 Thickness of €2° | Depth to Buriea Soil | Depth to Bedrock '
{m) - | Chonnel Fine Facles (em) | Coarse Facles (cm) {cm) {em)
825 .. .| . "North ' 1 61 -— 82
50N® | - Nenh 8 25 33 —
. BON . South ‘ 19 . 9. —_ 34
150N | --Souh | . 22 . ar - 59
185N - <1 . North 23 T ‘ -— 30
avernge N : 30 . — -_—

* — « not applicable or not ovnllablo.
o ? lndlcmoa thal the prasence o n buried ol at this Iocatlon is uncortalin,
e N « distance nlung mn]or northem channel brakd,

- Table B-1.0-4
Thickness Moasurements for Reach CDB-4, 11 Unit

Channel Distance | - Sideof .| Thicknessefft | Thicknessoffl - | Depthto Burled | Depthto Bedrock
(m) = | Channe! ‘| FineFacles.(cm) | Coarse Facles (cm) Soll (cm) (cm)
75 | South 16 0 2 - 16
100 . - North 30 o) . - 30
125 .| South 34 0 N -
170 . | Seuth .48 0 : LA 56 -
200 | - Norh 23 13 - 36
. 206' . North 51 0 - 51
25 . . South ' 81 0 - —_ &1
v South .| - 26 25 . - 5
325 . " Seuth 3¢ 0 -— 30
-378. 7 | Soeuth 22 Y] 22 22
ars. - North . 28 0 — -
475 . - | - South : 30 0 — - 30
462 . North 45 Q — 45
45N° . | Norh. 24 0 - 24
SON - . South - 3 0 — 31
. 125N © Seuth | . 34 0 -— 34
116N+ |- Seuth .20 ¢] -— 20
75FNS. . | - Seuth 28 7 — 35
TSEN |« Nerth - . 47 Q -— 7
avernge - | - - .33 | 2 - -

® e = N0t applicable or not avaliatle,
N = distance along major narthern channel bmid
® AN w dlstnnce along & far northem channet braid.

b
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B.2.0 PARTICLE-SIZE, ORGANIC MATTER, AND pH DATA :ﬂ
Each layer that was sampled for analysis of potential contéminanis was also sampled for analysis of :'-'
particle-size distribution to evaluate possible relations between contaminant levels and size %
characteristics, All samples were analyzed by the Soil Charactenzation and Quaternary Pedology .
Laboratory of the Desen Rescarch Institute, foliowing procedures recommended by the United States “
Geologicat Survey (USGS) for geological applications (Jaritzky 1986, 57674). To evaluate potential 3‘..,

carrelations between contaminant cencentrations and orgéinic matter, data on organic matter content
were obtained for some of the samples, For organic matte* analyses, a loss-onsignition method was used.
In this method, after o sample is dried at & low temperature 10 remove water, the percentage of sample
lost by combustion after heating it to 400°C for four hours s calculated, To provide additional data on
geochemical characteristics of reach CDB« seciment, pH data were obtained for some of the samples,

Table B-2,0-1 shows data on parnticle-size distribution, organic matter ¢content, and pH for reach COB-4
sediment samples. Tabie B-2,0-2 summarizes these data 'or each geomerphic unit and sediment facies,
Percentages of sand, silt, and clay size fractions were caltulated from the <2-mm size fraction, For the
<2-mm size fraction, the median particle-size class and the median particle size are shown in order 10
facilitate comparison of the particle-size characteristics of the different samples and the different
geomorphic units. Because particle-size distributions are traditionally shown on semilogarithmic plots, the
median particle size was ¢alculated ‘or these tables by extrapolating between boundaries of size classes
using a logarithmic transformation, Percentages of gravel in these tables may be lower than in the actual
sampled layer because cnly gravel that would fit into the tample bottles was callected (<5 ¢m). Average
gravel percentages for the coarse facies sediment may thus be underestimated, although gravel
percentages for fine facies deposits are generally accurate,
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Table B-2.0-1
Reach CDB-4 Parlicle-Size, Organlc Matler, and pH Data
:% 3 -] . & ©
© o= E — — e o o

2 - k- 138 |2 £ |en |2 g a3 %’ 3 = 5z E¢

g |EER|SEF Eaw| 257 | ddw|sdh = 3% 2.9 ¥ |5z 55| SE

2 Gixlsas 825 | 33| E2s|55Es| 345 |55 3z | Byl =z | 25| E3
CACB930001 | 60 6.7 1.7 76 6.6 126 10 7.0 67 19 | 84] esi* | 0053
CACB-930002 | 50 6.3 10.7 142 148 134 246 53 49 13 | 85| vs® § 0107
CACB93c003 | o6 08 2.1 53 130 295 335 55 52 21 J8s}] vis | oce3
CACB-930005 | 09 1.8 59 103 152 237 234 59 87 27 [74) vis | 0076
CACB-93 0005} 36 88 13 159 166 17.8 174 52 69 16 |so| ° | o140
CACB-93-0006 ] 36 59 48 89 137 232 30.7 5.0 7.7 15 78| vis | 0076
CACB-92-0007 | 266 | 503 305 82 24 12 20 25 286 05 | 85| wes® | 1004
CACB-93-0008 | 24 45 72 58 70 17.9 408 7.8 87 19 | 77| e | 0048
CACB930002| 22 | 335 451 96 2. 1.1 15 25 33 05 |81 cs® {0789
CACB-93-0010 ] 34 | 269 402 159 49 28 a3 23 36 06 |86 cs |} 08672
CACB-920011 | 5.4 152 122 105 123 17.0 19.4 46 88 F1—=1 s 1{os27
CACB-990012] 58 83 70 - 83 138 28 258 55 82 — =1 vvs | 0css
cACB-93-0013| 62 | 251 2715 119 53 66 1.1 46 7.8 — | —1 e | o053
CACB-930014 | 07 15 27 47 86 246 320 82 10.7 — | —1 csi | oocss
CACB-92-0015| 60 19 36 6.0 86 21.7 36.7 73 14.1 — | =1 s 1 00ss
CACB-930016 | 106 | 20.7 418 17.7 48 3s 39 30 46 — -1 e }osis
CACB-93-0017 | 14 42 82 124 113 20.1 293 62 8.t — | — 1 +ts { o077
CACB-93-0018 | 34 46 92 7.9 ‘5.7 182 236 10.6 158 — = e | 6050
CACB-930019 | 18 65 106 10 129 222 237 53 78 — 1 — | +ts | o0o0os
CACB-99-0020| 19 32 10.0 155 14.4 164 205 7.9 12.1 — | — | vis | 0093
CACB93-0021 | 55 106 200 176 129 123 148 60 70 — =] s foxs
CACB-990022 | 25 37 49 44 43 183 36 103 168 — | = | s o036
CACB-92-0023| 1.1 12 56 11.0 102 193 273 10.2 153 — |~ <5 | o058
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Table 8-2.0-1 {continued)
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CACB-99-0029
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B-3.0 SEDIMENT SAMPLING EVENTS

Sediment sampling in this investigation fellowed a phased approach, which focused ¢n sequentially
reducing uncertainties about potential contamination in reach CDB-4, Table B-3,0-1 shows the
chronology of sediment sampling events in reach COB-4 and the primary goals of each sampling event.

Table B-3.0-1
Summary of Sediment Sampling Events in Reach CDB-4
Number of
Sampling Somples
Event Sampting Dates Collected Type of Analyses and Primary Gouls

1 8/17/98 10 Full-sulte analyses; detormine it any analytos are
present above Laborotory-wide background valuas
and dotermine any possible risk drivers: examine
genoritl variations In possible contaminants botwean
goomurphic units,

2 11/24/99 and 11/20/68 20 Limitod-sulte analysos tor melnls and isotopic
plutenium in petentially contaminated sediments ang
focal hackground sedimenis; tritium analyses In
poteninlly contominated sediments; detormine if any
analylos aie prosent above local background levals,

B-4.0 GEOMORPHIC CONTEXT OF SEDIMENT SAMPLES

Table B~4,0-1 presents information about the geomorphic ¢ontext of each sediment sample, including the
geomorphic unit, sample depth, sediment facies, and median panticle-size class, Samples are ordered by
Location |0 and by sample depth,

Tablo B-4.0-1
Geomorphic Contoxt of Sediment Samples in Reach CDB4

Channel : Median
Locatien Distance | Sideof |Geomorphic | Depth | Sediment{ Particie
iD Sample ID {m) Channe! Unit {cm) Facles |Size Class Notes
£B8.00003 | CACB-58-0001 ] South c2 35-66 | Fine csl”
£B-00003 | CACB-99-0031 e} South c2 35-66 Fine - Layer resamplod for
tritium
CB-00004 | CACB-09-0002 | 75 Noth | 11 0-33 | Fino vig?
CB-00004 | CACB-89-0032 75 Norh 11 0=-338 Fino -— Layor resampled tor
tritlum
CB-00005 | CACR.p0-0003 | 206 | Nomn t1 | 12-28 | Fine vis
CB-00005 | CACB-85-0083 | 206 North 1 12-28 Fino - Layer resamplod for
tritium
CB-00006 | CACB-§§-0004 | 325 | South 1 0-19 | Fine vis
CB.00006 | CACB-908-0034 325 South 11 0-19 Fine - Layer resamplod for
fritlurn
CB.00007 | CACB.99-0011 | 8ON" | South | 2 (<10=0] Fine | 18 |June 1999 tiood layor
ER2000:0477 B8 Qctebor 2000
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‘Table B-4.0-1 (continued)

Channel | .- o | Median

Location | " i’ . | Distance | ‘Sideof |Geomorphic| Depth | Sediment| Paricle | . .
D . Somple!D . | (m)* | Channel Unit ‘{em) | Focles . |SizeClass| - Notes )
) CB-00007 | CACB-99-0005 8ON° South | ¢2 <11 { Fine | 8 ' '
. CB-_OOOO?' CACB 99-0035- 8ON . |- Seuth | e2 . 0=11 Fine ~— |Loyer resampled for
T ‘ X o ' tritlum
CB-00007 | CACB-§9-0012.| 80N Seuth Ce2 1027 Flne vis
CB-00008 | CACE-90-0006 600 South c2 . 0=12 | Fine " vis
. {CB-00008 |-CACB-80-0036 | 600 - | South’ c2 0-12 | Fine - l;luyor rasampled for
1. B T & : v N : ‘ tritium
CB-00008 |'CACE-50-0007 | 600 | South 2 1.32-79-| Coorse | - ves?
CB-00008 CACB 00- 0038, 600 1. 'South @ 32-79 | . Coarse - Loyer resampled 1or
A B . . ) ' : . tritium
. | €B.00008 CAcB-eo-ooos 650 ‘South cib- 0=1? | Fina cal
: | €8-00000: CACB-QQ-OOST .. 850 “South | etb, 017 Fino " - = - |Layorresampied for

tritlum

CB-00009'| CACE- 99-0009 650 | South | " ¢1b 31-80 | Coorse | s .
CQ-OOOOS ’CACBaEB-OOSQ, 650 | South a1 31-80 | Coorse —  |Layerresamplod tor

. , . | tetium
. | ©B-00010 | CACB- 99-0010 800 | e Y 0=40 | Coarse cs '
. | CB-00010 -CACB-OQ-OMO . .800 -_— ¢l | C=a0 | Coarse -_ Loyer resamplod tor
B P e . ' S X tritium
CB-10000 CACB-99-0013 129N Nerth | ¢1b 17=30 | Fing csl
. | CB-100011.CACB.§9-0014 | 525 | South c2 0=25 Fine ¢sl
| CB-10002 | CACB-98:0015 | 402 North |~ 11 28451 Fino . esl
C2.10003 | CACB-98-0016 260 (1 wm L 0=10- | Course | ca
| CB-10004 | CACB-08-0017 [ 125 * | Middle |~ 1 0=23 Fine vig .
CB 10005 CAC8799-0024 160 -_ Cal | 05 Flne vis Local background
ST : . : © lsodiment sample
CB-10006 c»xcs-as-oma 215, - Qal 0-11. Fine csl Local background
R - : . : B sediment sample
CB.10007 | CACB-99-0019 |- 275 . — Qal 0=15 Fing - vis Loca! background
: : o - - . sediment sampla
CB+10007 | CACB-06:0030-] 275 -— Qal 015 .| Fine - = |Fleld duplicate sample
CB-10008 | CACB-89-0020 | 50N - Qalnt 0-12.{. Fine vis  |Locaol background
: Bt : . y ' - | sodiment sample
CB«100090 'CACBADO-OOEB 100N -— Qib 0-9 Fine . vis L.ocal background
N e : - . |sedimant sample
cs-mow CACB-99-0021 . 620 — QaliQe 06 | “Fine |. 8" . |Local background
. : i : - sodiment sample
C8-10011 CACB-QQ-OO:T © 750 - | Qe 0~13 Fine ts Local background
o : o ' . o sodiment sample
CB-10012 | CACB-86-0022 | 840 ;- " Qal | 0=12 Fine csl  |Local background
] A C : ‘ " |sedimont sampla

Octobor2000-. B10 " ER2000:0477
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Tablo B-4,0-1 {continued)

Channel Metlon
Locatien Distance | Sideo! |Geomorphic| Depth | Sediment | Particle-
D Somple ID (m)* Channel Unit {em) | Facles | Size Class Notes

CB-10013| CACB-90-0028 | 550 -~ Qal | 0-13 Fine vis  |Locol background
| sodiment sample
CB.10014 | CACB-09-0023 550 -— Qal =13 Fino sl Loca! background
sodimont sample
CB«10015 | CACB-88-0029 460 - Qai 0=8 Fimo eni Local background
sodimont sample
CB.10016 | CACB.09-0025 365 - Tb + Qe 0-6 Fing s Local background
sodimont sample

boundary,

a o o

vig = very

csl = Coarse silt,
- w MO appiicable,

fine sand.

ca w SOarso sand,

ER2000-0477

0 m point is hox culvert at NM State Road 4; distances Increase upsirearn 1o approximately 830 m at San lidefonso Puablo

N = digtance along major nonhem channel braig,
18 = fine sandg,
VeS8 m vory course sand,
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Results of Quality Assurance/Qualiry Control Activities
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C-1.0 SUMMARY OF QUALITY ASSURANCE/QUALITY CONTROL ACTIVITIES

This appendix consists of an assessment of the quality of analytical results ablained {rom sediment
samgles collected in 1989 trom teach CDB-4, Table C-1.0-1 prasents the analytical suites tor all the
samgles collected during this investigation,

Table C-1.0-1
Analytical Suites

Chemical Category Analytical Sulte
Radionuclides ! Gamma-omitting rodionuclides
| Isotople thorium
Isotople uranium
Isotoplc piutonium
Americium.241
Strontium-90
Tritium
Inorganic Chomicais | Target analyte list (TAL) metals
Mercury
Cyanide
Uranium
Organic Chemicals Qrgnnochiorine pesticidos
Poiychlorinated biphanyls (PCBs)
Somivolatile orgrnic compeunds (SVOCs)

Quality assuranca (QA), quality controt (QC), ang data validaticn procedures were implomented In
accordance with the requiremants of the “Quality Assurance Project Plan Roguiroments {or Sampling and
Analysis” (LANL 1996, 54609), and the Laboratory Environmental Restoration (ER) Project analytical
sarnvices statement of work (SOW) for contract laboratories (LANL 1985, 49738), The results of the
QA/QC activities were used 1o estimate accuracy, bias, and precision of the analytical measurements, QC
samples used 10 ns5e5s accuracy and bias included methed blanks, blank spikes, matrlx spikes,
interderence check samples, and laboratory control samples. Internal standatds, external standards,
surrogates, and tracers were also used to assess accuracy. Matrix spike duplicates and laboratory control
sample duplicates are used to assess precision. The type and frequency ¢! QC analyses are dascribed in
the ER Project analytical services SOW (LANL 1985, 45738), Othar QC tfaclors, such as sample
prasarvation and holding times, wera also assessed. The requirements for sample preservation and
holding times are given In an ER Project standard operating procedure (SOP): ER-SOP-1,02, Rev, 0,
“Sumple Contalners and Preservation,”

C-1,1 Bascline Data Validation

Sample results were qualified using the ER Project baseline data validation quallfiers. The ER Project's
baseling data validation process adheres 10 two guidance documents written by the EPA: “USEPA
Contract Laboratory Program Nationa! Functional Gulidelines for Inorganic Data Review” (EPA 1984,
486308) and "USEPA Contract Laboratery Program National Functional Guidelines for Organic Data
Review” (EPA 1939, 66649), The validation process also incorporates Laboratory-specific reason codes

ER2000-0466 Qctober 2000
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for quall!ylng data. Duta packagos recoived from the analyﬂcnl Iabomtory were rovlewed with raspect to
the NFG as well.as Laboratory «yuality procedures for data validation. Data validation results, including
. RNs. sample identlﬂcatlon nurnhers. and tholr assoclated qualmers. are presomed in section C-S 0.

K C-‘l 2 Focusod Dntn anldntlon '

A Iocused duta vuﬂdahon wus also peﬂormed {or all the data puckageo The focused: vulldatlon followed

the samo procedure discussed abave and included a morg detalled review of the raw data results

" genorated by the analytical laboratory. Data valldation results for the focused validation, Including RNs,

- sample ndentlﬂcatlon numbors. -and their associated qualltiers, are presented In section C-5.0. Qualitiers

.assigned by the laboratory as:not detected (U) because the results were either less than instrument.

- detection: l!rnlt (1BL) (tor inorgunlc chemicals), or less than tho method detection limit (MDL) {tor organic
-chomlcals). arq not mentlonad in this appendix. . .

Far radionuclides. thoso samp!os qualified by the Iaboratory as.not dmected (U) because the results were

aither lass than the minlmum datectable cancentration (MDC). ,or less than the minimum detectable ‘

activity (MDA) without further qualification (RSa or RSb), are also not mentioned In this appendix.

. Radionuclide results qualified as not detected (V) with an additional gualilication. (RSb) were examined to
see If tha rosult was graater than three times the total propagmed uncertainty (TPU) If the result was less

than throe ﬂmos the TPU tis montloned inTable C-5.0-4, - .

AH data, includlng the. quallhed dam. are usable for evaluotion and Inlorpretlve purposes. The antire data
set meots the ..mndards set for use ln this report, with no cxceptlons.

C-1 .3 Snmplea c°llected

A summary of the samplos collecrod ln reach CDB-4 forana!ysus is prasented In Tabte C-1.3-1. ,

* Summaries of the analytical mothods for Inorganic chemicals, radionuclides, and organic analytes are
provided In the followlng sections, The contract-required datection limit (CROL) for aach analyte listed is
provided in Appendix D~1.0. Those limits are also detolied In. the ER Project analytlcal servicos SOW
(LANL1 995»49738)

Tnble C-1 .3-1
© Summary of Reach CDB-~4 Samples

RequestNo.” | CollectionDate |- Sample ID " Analytical Sulte’ | Laboratery

-Inorganic Chemicals : : . :
5508 © . | 17-May-99 CACB-00.0001 | TAL Matala and Cyanide Paragon
' ' - « .| CACB-980-0002 | .

| CACB-99-0003.
CACB.59-0004 |-
CACB-90-0008 |
CACB-90-0006
CACB-99-0007
CACE-59.0008
CACB-99-0000
CACB-09-0010

Octoberzooo . . . ca. . o ER2000-0477
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Tabie C-1,3-1 (continuag)

Request No. Coliection Date

Sample 1D

Analytical Sulle

Laboratory

Inorganic Chemicals

5601

17-May-09

CACB.99-0001
CACB-88-0002
CACB-98-0003
CACB-99-0004
CACB-99-0005
CACB-99-0006
CACB.59-0007
CACE-59-0008
CACE-89-0000
CACB.09-0010

Uranium

Hutiman

16217

29-Nov-69

CACE-99-0011
CACDB.99-0012
CACB-89-0013
CACB-B6-0014
CACB-89-0015
CACB-69-0016
CACB-85-0017
CACB-89-0018
CACB-08-0019
CACB.50-0020
CACB-008-0021
CACB-99-0022
CACB-58-0023
CACB-00-0024
CACB-998-0025
CACB-p9-0026
CACB-98-0027
CACB-.98-0028
CACB-99-0029
CACB-95-0030

TAL Motals

Paragon

QOrganic Chermicals

5667

17-Maoy-08

CACB-96-0001
CACB-58-0002
CACB.95.0003
CACB-99-0004
CACB-88-0005
CACB-98-0006
CACB-95-0007
CACB-99-0008
CACB-99-0008
CACB-88-0010

SvQCs
Pastlcide,PCBs

| Paragon

ER2000-0477
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Table €-1.3+1 (continued)

Request No. | Collection Date | Sample 1D Analytical Sulte ' Laboratory

Radionuciigns

5509 . . . | 17:May09 CACB-89-0001 | Gamma-emitting radionuclides Paragen
e ‘ CACB.00-0002 | Americlum:241
CACB-99-0003 | lsotopic thorum
CACE:00:0004 | Isotopic uranium
CACB-99.0005 | lsotopic plutonium
CACB-99-0006 | Strontium-90
CACB-09-0007 :
CACB-99-0008
CALCB-08-0000
CACB-9%-0010 *

6218 © 124-Now-09 CACB.99:-0011 | lsotopic plutoniumAritium Paragon
N IR - | CACH.96-0012

| CACB-80-0013
CACE-99-0014
. | CACB-90-001%
.| CACB-09-0016
CACB.98:0017

20-Nov-99 CACBE.00-0018 | Isotopic plutonium
' CACB-50-0010
CACB:99-0020
CACB-98-0021
CACB.99-0022
CACBE-09-0023

24«Nov-0% CACB.98+0031 | Tritlum

- CACB.00-0032
CACB.99-0033
| CACB-98-0034
CACB-89-0035
CACB-09-0036
CACD-98-0037
LACB-§9-0038
.| CACB-98-0039
.CACB-QG-OMO

C-2.0 INORGANIC CHEMICAL METHODS

- Thiny samp\os ware anu\yznd fortarget ana\y\e list (TAL) motals, Ten samptas weare analyzed 1or‘cyanido
" and uranium. The analytical-methods for this data set are shown In Table C-2.0-1. The analytical
laborateries that analyzed the samples are shown In Table C-1,3-1, The qualifiers for the inorganic
chemical analytes ara provided in soctlon C-5.1. Holding times ware met for all Inorganic chemlcal

dlgesﬂons and ana!yses.

October2000 & - - - o : C-4 . ER2000-0477
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Table C-2.0-1 N

Annlytical Methods for Inorganic Chemical Analyses o

ut

t oy

Analytical Method | Analytical Descrlption | Analytical Sulte

EPA SW-846 Mothod 60108 | Inductively couplod plasma emisslon | Aluminurm, antimony, arsenic, barlum, ,;
spectroscopy (ICPES) beryllium, caicium, codmium, cobalt, -

chromium, copper, Iron, lond, mognesium, hn

manganese, nickel, potnssium, selonium,
sodium, sitver, thallium, vanadium and
zine, (TAL motals)

EPA SW-846 Mothod 8012 Colorimetric Cyanide
ERPA SW.B46 Mothod 6020 Inductively coupled plasma mass Uranium
spoctroscopy (ICPMS)

EPA SW.846 Mothod 7471A | Cold vapor nlomic absorption (CVAA) | Mercury (TAL metal}

. €-2.1 Inorganic Quality Assurance/Quallty Control Sampies

Laboratory control samples (LCSs), method blanks, matrix spike samples, and interference check
samples were analyzed 10 assess accuracy, precision, and potential bias for inorganic chemical analyses,
Each of these QA/QC sample types is defined in the ER Project analytical sarvices SOW (LANL 1995,
49738) and describec briefly in the sections bolow.

The LCS serves as a monitor ¢f the overall perfermance of each step during the analysis, Including
sample digestion, The analytical results for the samples ware qualitied according to NFG (EPA 1994,
48639) if the individual LCS recovery indicated an unacceptable bias in the measurement of indivigual
analytes, The LCS recoveries should fall within the control limits, of B0% to 120%.

Table C-2,1-1 summarizes the samples analyzed for inorganic chemicals.

Table C-2,1+1
Summary of Samples Analyzed for Irnorganic Chemicals

Request No, Collection Date Cyanide TAL Metals r Uranlum
5588 May 1809 l 10 10 -
5601 May 1999 | - —_ 10
6217 l Novembaer 1989 - 20 -—

Total 10 30 10

* Samples In thig reques! number wore not analyzed for this chemical,
Preparation blanks are used as & measurgment of bias and potontial cross contamination. All targat
analytes should be below the CROL in the preparation blank,

Accuracy tor inorganic chemical analyses Is also assessoed using matrix spike samples, A matrix spike
sample Is designed to provide infarmation about the effect ¢! cach sample matrix on the sample
preparation procedures and analytical techniqua. The spike sample recoveries should be within the
accoptance range of 75% 10 125%.

ER2000:0477 C5 Qctober 2000 Q
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C-2.2 lnorganlc Chemlcat Bnckground anuos

itis umponant 10 no:e that the curremly used ER Projact nnalytlcnl services SOW (LANL 1995, 49738)
was Issuad bafore the widesproad use of axial view inductivaly coupled plasma ainission spectroscopy
(ICPES) (also known.os trace ICPES), and before the davelopment of the ER Project inorganic chemical
background data set. With the advent of axlal view ICPES, detection limits for Inorganic chemicals have
graatly Improved, As an example, while antimony detection limits for the older radial view ICPES are
typically on the order of 12 mg/kg, the trace ICPES detoction limits are as low as 0.5 mg/kg. Table C-2.2-
1 summarizes the single nondetected inorganlc chemical with repcrtlng limits that exceeded its

Laborntory background valye,

‘ Table G-2.2-1 . -
Summary of Nondetected Inorganic Chemical Results
Where Detection Limits Exceeded Background Values

, . Background Vaiue Number of Number of Nondetects
Analyte (mgrkg) Samples Detects Above BV
Selenlum 0.3 17 i 13 1

C-3.0 OHGANIC CHEMICAL ANALYSES

A :otul of 10snmples were collected and then analyzed for SVOCs using EPA sw-aae Method 8270, tor
pasticides using EPA SW-846 Method 8081, and tor PCBs using EPA. SW-846 Mathod 8082. The
analytical methods used forthis data sot are shown In Table C-3.0-1. All QC procadures were followed as
toquired in the ER Projoct analytical services SOW (LANL 1985, 49738), The analytical laboratories that
analyzed these samplas are showrrin Table C-1,3-1, The quallliers for organic analytes are previded in
Section €-5.2. All oxtraction and analysis holding times were met,

Table C-3.0-1
Anulytlcnl Methods tor Organic Chemical Analyses

Annlyllca! Method Analytical Deseription |+ - Target Compound List

EPA SW-848 Mothod 3540-—=Extraction SVOCs ER Project analytical sarvicos SOW {LANL
EPA SW.848 Mothod 8270==Analysis 1985, 48738). Also In Appendix D of this report.
.| EPA SW»348 Mathod 3540-—=Extraction Posticidos ER Project analytical sarvicas SOW (LANL

1995, 49738), Also In Appendix D of this roport.

ER Project analytical servicos SOW (LANL
1005, 49738). Also in Appondix D of thia repon,

EPA SW-846 Mathad 8081=Analysis -

EPA SW.848 Mothod 3540==Extraction ' PCBa .
EPA SW-846 Mathod 8082==Analysis

Octobor2000 . " "
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Table C-3,0-2 summarizes the samples analyzed for organic chemicals, ¥
"J(
Table €-3.0-2 &
Summary of Samples Analyzed for Organic Chemicals .
fa,
Request No. | Collection Date 5VOCs Pesticides/PCBs o
5507 } May 1999 10 10 -t
Total 10 1 10

C-3.1 Quality Assurance/Quality Control Samples for Organic Chemical Analysls

LCSs, method blanks, matrix splke sarmples, internal standards, and surrogates were analyzed 10 assess
the accuracy, procision, and potential bias of the organic ¢hemical analyses, Each of these QA/QC
sample types Is defined in the ER Project analytical services SOW (LANL 1985, 49738) and described

briefly in the sections beiow,

The LCS sorves as a monitor of the overall performance of each step during the analysis, including
sample extraction. The analytical results for the samples were qualified according to NFG if the incividual
LCS recovery indicated an unaccoptable bias in the measurement of individual analytes. The LCS
recoveries should fall within the laboratory- and method-specitiad control limits,

Method blanks are used 10 moasure bins and potentiol cross-contamination, Thae blank results for organic
chemical analyses were within acceptable limits for all the analyses. All target analytes should be below
the contract-required quantitation limits (CRQLs) in the method dlank,

Accuracy, procision, and potential bias of organic chemical analyses are also assessad using matrix
spike (MS) ang matrix spike duplicate (MSD) samples. MS/MSD samples are designed to provide

information about the etiect of each sample malrix on the sampie extraction procedures and analytical
technique. The MS/MSD recoveries shouid 1a)l within the laboratery- and method-specified control limits,

C-3.2 SVOC Analysis

Ten samples were analyzed for SVOCs, using EPA SW-846 Mathod 3540 for extraction and EPA

SW-846 Mathod 82708 for analysis, The analytical laborateries that parformed the analyses are listed in
Table ©-1.3-1, The SVOC target analyte list, including the required estimated quantitation limits (EQLs), is
provided in Appendix O. For SVOCs, the extraction holding time is 14 days, and the analysis ot the
axtract must occur within 40 days, Holding times for extraction and analysis were met for all sampies. The
qualitiers that were applied to these samples, gue to intornal standard and surrogate recoveries, are
prosented in section C-5.0 of this appendix,

C.3.3 Pesticide and PCB Chemical Analysis

Ton samples were analyzed for organochlerine pesticiges and PCBs, Sample extraction was
accomplished using EPA SW.846 Method 3540, Sample anolysis for pesticides and PCBs was perlormed
using EPA SW-846 Methods 8081 and 8082, respactively. Tha analytical laboratories that performed the
analyses are listed In Table C-1.3-1. The pesticide/PCB target analyte list, inclucing the required EQLS, is

provided in Appendix D. For pesticides and PCBs, the extraction holding time is 14 days, and the analysis
of the extract must occur within 40 days Holding times for extraction and analysis were met for all
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‘samples. The-quallfiers that were applied 10 these samplas, due 1o brenkdown critarla and surrogate
rocoverias.-a'ro-proscmed in sectlon C-5.0 of this appendix, '

C-4.0 HADIONUCL!DE ANALYSES

Samplos werc nnaly..od for radlonuclldos by the methods listed In Table C-d 0-1. Twenty-three samples
were analyzed for Isotople plutenium, Ton samples ware analyzed for gamma-emitting radionuclides,
isotoplc yranium, isotoplc thorium, amaricium=241, and strontium-80. Seventeen samples were analyzed
for tritium, The maximum allowable reporting limits, as defined in the ER Project analytical services SOW,

for radionuclides are provided in Appendix D.

: Table C-4,0-1
Anulyﬂcnl Methods for Radlonuctide Analyses
- Radlonuclides . Analytieal Technique

Gamma-omitting .- | Gomma spactroscopy

radionuclides - -

Strontium-80 - Proportional counting:
" | Isotople plutomium - Chomicol separation/aipha spectroscopy

Isotopic thorum. . | Chemical soparation/aipha spoctroscopy

.| Isotople uranium. - | Chemical separation/aipha spectroscopy

" | Amariclums241 *| Chomica! separation/alphn spectroscopy
4 Tritum . -~ Liquid scintlilation

Radionuclides with reported values lass than the MDC waore qualified as not detected (U). The
radionuclides.quallfiod as not dotected based on tha MDC are summarized in Table C-5.0-4. Each
radionuclide result was also compared with the corresponding. 1-sigma TPU! It the result was not greater
than thrae times the TPU, it was qualitied as not detected. Radionuclides qualified as not detected based

on the 1-sigma TPU are ol3o presented in soction C-5.0.
Table Cd;oQé'sQrﬁharl:os the samplos analyzed tor radlonuclldes.

" Table C-4.0-2.
Summary of Samples Analyzed for Radlonuclldes

B . o : - Gamma-
Regquest | , isctoplc | lsotopic | Strontiume| lsotople | Ameticiume Emitting
No. Collection Date | Plutonium | Uronium 90 Thorlum pL 3] Tritlum | Redionuclides
5599R © May 1989 10 . 10 10 10 10 -— 10
6216R | November1998 | - 13 — |- - -— 17 —
Tota! 23 10 10 10 10 17 10

* Samplos in this request numbar wote not analyzed for thia radionuclide.

Accuracy.“proc!slon. and patentia! bias of radionuclide analyses performed at off-site fixed laboratories
wate assessed using matrix spike samples, LCSs, method‘blank;. duplicates, and tracers.’

Cctober2000 . | ce
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The ER Project analytical services SOW (LANL 1995, 49738) specifias that spike sample recoverios -
should be within = 25% of the certified value, All spike sample recoveries met this acceptance criteria. -
LCSs were analyzed to assess accuracy lor radionuclide analysis, The LCS serves as a monitor of the '.:'1
overall performance ef each stap during the analysis, including the radionuciide separation proparation, .
The ER Project analytical sarvices SOW (LANL 1995, 49738) specifies that LCS recoveries should be L
within & 25% ¢! the certified value, The analytical results for individual LCSs were all within the = 25% o

recovery control limit,

Method blanks are also used to assess bias. The ER Project analytical servicos SOW (LANL 1995,
49738) specilies that tho method blank concentration should not exceed the required EQL. All method
blanks met these criteria,

C-5.0 DATA VALIDATION

Data qualifiers are defined in Table C-5.0-1, The remaining tablas present the data qualifiers applied to
each analyte, as appropriate, for a given sample, Table C-5.0-2 (inorganic chemical data quality),
Table C-5.0-3 (organic chemical data quality), and Table C-5.0+4 (radionuclide data quality) summarize
the qualiflers tor this data set.

Table C-5.0-1
Explanation of Data Quallfiers Used In the Data Validation Procedure
Qualifer | Explanaton
U ' The annlyte was analyzed for, but not dotected. Repotod value Is tho snmple-specitic estimatod
guantitation limit or detection limit.*
J The reponed value should be regarded as estimatod,
J Tho reported value should be regarded as ostimated und biased high,
Je The reportod valug should be ropardod as ostimated and biased low,
uJ Tho nnalylo was analyzed for, but not detected. Roperied value Is an estimate of the sample-
speciflc quantitation fimit or detegtion limit,
Ud+ The analyte was anatyzed for, but not detocled, Repened value Is an eslimate of the samplos
speciic quantitation mit or reporting limit with a high bias,
: UJ- The analyto was analyzod for, but not detected, Ropertod value Is an ostimate of the sample-
! spocitle quanthation limit or reporting limlt with & low hias,
R The sample results ware rejectod because of serious deficloncios in 1he ability 10 analyze the
sample ang meet quality control critoria; prosance or absenco cannot bo verified.

* For radionuciide analyses, the reporied volue |s the bust astimate of the anatyle concentration, avan whan tha! estimate is loss
than the detection Iimit, For stutistical toasons, the ostimales may sometimes be glven as nogallve resulls,

C-5.1 Inorganic Data Review

For FIN 5598, Paragon analyzed 10 samples for TAL metals and cyanide, Cyanide was analyzed by EPA
SW-846 Mathod 9012, ¢colorimatric titration. Mercuty was analyzed by EPA SW-846 Methed 74714,
CVAA, The pther TAL metals were analyzed by EPA SW-846 Method 60108, ICPES,

s The holding times for these samples were met, The proparation blank results were below
detection limits for all analytes. The recoveries for the LCSs met acceptance ¢ritaria of 80% to
120%, with the exception of iron, The rosults for this analyie should be regarded as estimated
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" and biased high (J+) because tha associated LCS recovery was high (148%). All inltial and
continuing calibration verifications were within acceptance criteria. The intarlerence.check sample
met acceptance criteria. The matrix spike recoverios all' mat acceptance criteria (75% 10 125%)..
The sample-specific analytes that were qualified as estimated (J) becausa the results were less
than the practical quantitation limit but greater than the IDL are alse shown in Table C-5.0-2,

_Octo‘b.qréodb: o

ad

v

st

N L , Tublc Ca5.0-2
. Dnta Quality Evaluation for Inorganic Sample Analyses .
Request | Locatlen: Sample - .' . : '
" No, | IR o} Anslyte ‘Explanotion.
. 6598R | CB-00003. | CACB-99-0001 | Borylllum | The resulta for those analytes should be regarded
. ' : : o Cobalt as ostimalod (J) bocause the results wero loss than
S ' . | Sedium | the practical quantitation limit Hut above the 1IDL.
5508R | CB-00004 | CACB.06-0002 | Barylllum ‘The rosults for thoso analytes should be regarded:
. o T Cobalt as ostimated (J) because the results wero losa than
Nickol the practical quantitation limit but above the IDL.
Selenlum o ‘ :
e .Sodlum . .
5568R | CR-00005 | CACE.05-0003 | Antimony [ Tha resulls for those analytes should be regarded
R B . ‘ Boryllum | a3 estimated (J) becaune tho rosults ware loss than
"‘Cobalt the practienl quantitation limit but above the 1DL.
Sodium o ‘ o '
. Thalllum
' 5598R - | .CB.00006 | CACB-89-0004 | Boryllium The results tor these analytea should be rogarded
Co o Cobalt | as estimated (J) because the rezults wero less than
Sclenium | tha practical quantitation limit but above the IDL.
Sedium o ) .
N P » Thollium’
|, 5508R | CB-00007' | CACE-89-0005 | Anlimeny .| Tho results for these analytes should be regarded
' : ' - | Baryllium as ostimated (J) becausa the rosults were loss than
Cobalt the practical'guantitation limit but above the (DL
. Solenlum | .
. S Sodlum - S .
"5688R | CB-00008"| CACE-89-Q008 | Antimony Tho regults for those analytes should bo rogarded
o ) ' Baryllium s ostimated (J) boecause the rosults were less than
‘| Cobalt the proctical quantitation limit but above the IDL.
Nickel : : oo
T Sodium ‘ . :
5508R - | CB.00008 | CACB-99-0007 | Antimony The results for these analytes should be roparded
Lo - | Argenle as estimatod (J) becouse the results woro less than
Burlum tho proctical quantitotion limit but above the IDL
Beryllium S '
Calclum
Cobakt
Coppor
Magnesium
Nickel
Potassium
Solonium
Sodium
Vanadium
G100 ER2000-0477
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Table €.5.0-2 (continuad)
Request Location Sample {
Ne. 1D 1D Analyte Explanation |
5598R €B.00008 | CACB-09-0008 | Antimony The rasults 1or these analytes should be regarded
Boryllium as eslimatod (J) becnuso the results waro loss than
Cobalt the practical quantitation limit but above the IDL.
Sodium
5598R €B-00008 | CACB-98-0008 | Arseni¢ The resulls for theso analytos ahould ba regarded
Baorium ag oslimaled (J) becausa the rogulls ware loss than
Boryllium the practical quantitation limit but above the IDL,
Calelum
Cobalt
Copper
Magnesium
Nickol
Potassium
Sodium
Vanadium
5588R CB-00010 | CACB-89-0010 | Arsenic The results tor these analytes shouid be regarded
Beryllium as ontimoted (J) because tho rosults woro iess than
Calclum the practical quantitation limit but above the IDL
Cobatt
Magnosium
Nickol
Potassium
Selenium
Sogium
Vanadium
5598R CB-00003 | CACB-08-0001 | (ron The rosults for this analyte should be regarded as
CB.00004 | CACS-88.0002 ostirnated ond binsed high (J+) because the
CB-00005 | CACE-.85.0003 assuclaled LCS rocovory was high,
CB.00008 | CACB-DB-0004
€B.00007 | CACB.89-0005
CB-00008 | CACD-8B-0006
£B.00008 | CACB.09:0007
CB-00009 | CACB-99-0008
CB-00008 | CACB-88-0009
€B-00010 | CACB-00-0010
6217R £8-00007 | CACB-59-0011 | Beryllium The rosults tor those analytes should be regarded
CB-10000 | CACB-98-0013 | Sodium s ustimated {J) becauso these nnalytes were
CB.10003 | CACB-B9-0016 gotactad below the roperting limit but above the
IDL.
6217R CB-00007 | CACB-80-0012 | Selenium Thu rosults for theso analylos should be regarded
CB.10002 | CACE.99-0015 | Sodium s estimated (J) because these analytes were
CEB-00010 | CACB-90-0021 getociod bolow tho repornting limit but above the
CB-10011 | CAC3-99-0027 iDL
ER2000-0477 C-11 October 2000
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Table C-5.0-2 (continued)

_ Requost "Location Sample ! ‘ :
No, - - D - 1D . Analyte Explanation
6297R CB«10001 | CACH.88.0014 | Sodium The rasults for this analyte shoulkt be rogarded as
o CB-10004 | CACE-06-0017 . estimated (J) becayse this analyte was doetocted
CB-10007 | CACB-99-0018 below the reporting limit but above the 1DL,
CB-10008 | CACB-95.0020
CB-10012 | CACB-99-0022
- CB-10009 | CACB-09-0026
€B-10013 . | CACB-08-0028
CB-10015 | CACB-08-0029
. C€B+10007 | CACB-90:0030
617R | CB-10006 | CACB-88-0018 | Morcury The results for thuae analytes should be regarded
' Sliver as astimated (J} becauso thase annlytes were
Sodium - | dotocted below the reponting limit but above the
. . . 110k : L .
6217R | CB-10014 | CACE-89-0023 | Sodium - Tharesults for these analytes should be rogardod
N © 1 .CB.10005 | CACDB-89:0024 | Thalllum - o8 ostimated (J) because these anolytes wero
: . . dotectod bolow tha raporting limit but above the
e . . DL L
E217R CB-10016 | CACB-80-0025 | Marcury Tha results for these analytes should bo regardod
- _ : Sodium as astimatod (J) because thaso analytes wore
- .| detected bolow the raporting limit but above the
: - DL ‘
617R €B-00007 . | CACB-00:0011 | Load The rgsults for thia analyte should be regarded as
o £B-00007. | CACB.09-0012 ontimated and blased low (J<) bocouse the
.CB-10000 | CACB-99-0013 associatod matrix spike recovory was low,
€B8-10001 | CACB-98-0014 -
CB-10002 | CACB-09-0015
"CB-10003 . | CACB-8-0016
. CB-10004 | CACB.-00-0017
CB-10000 | CACB-09-0018
€B-10007 | CACDB-09-0019
"CB-10008 | .CACB.5%-0020
'CB-00010 | CACB.90-0021
- CB-10012 | CACB.99-0022
" £8-10014 | CACE-09-0023
‘CB-10005. | CACB-53-0024
- CB-10016 | CACB-88-0025
~CB«10008 | CGACH.09-0026
CB8.10011 | CACE-09-0027
-CB-10013 | CACB-88-0028 |
~CB-10015 | CACB-99+0020
17 CB-10007 | CACB-88-0030
ER2000:0477
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Table C-5.0-2 {continued)

Reguest Location | Sample l
No, 1 1D ~ D Analyte Explanation
6217R | CB-00007 | CACB.98-0011 | Aluminum ! The rosulls for his unalyle should be regardod as
' CB-00007 | CACB.08.0012 E estirnated and binsed low {J+) bocauso the
g CB-10000 | CACB-89-0013 ! associnled LCS recovery wac low,
i CB.10001 | CACB-96-0014
{ CB.10002 | CACB-96-0015
| CB-10003 | CACB-998-0016
i CB.10004 | CACB.09-0017 i
i CB-10006 | CACB.B9.0018
i CB-10007 | CACB-99-0019
| CB-10008 | CACB-99-0020
; ; CB-00010 CACB-99.0021
| | CB-10012 | CACB.86-0022 i
! ; CB-10014 | CACB.99-0023 i
| | CB-10005 | CACB.99-0024 !
; | CB-10016 | CACB.98-0025
{ CB-10008 | CACB.99-0026
| © CB-10011 | CACB-98-0027
E i CB.10013 | CACB.98.0028
'. ’ CB-10015 | CACB.99-0020
! CB-10007 | CACE-99-0030
1 6217R | CB-10002 | CACB-98-0015 I Antimony | The results for this analyta should be regarded as |
E [ CB-10006 | CACB-09-0018 | ottimated and binsed low (J-) becouse the !
j . CB-10014 ; CACB-99-0023 . ausociated matrix spike rocovery was low,
; . CB-10011 | CACB-99-0027 '
: | CB-10007 | CACB-99-0030 !
. 6217R | CB-00007 | CACBH.69:0011 | Anlimony The reporting imits tor this analyte should be
: ' CB-00007 | CACB.89:-0012 regarded g estimatod and biasod low (Ud«)
i ! CB-10000 | CACBE-88-0013 prcause the associated matrix spike recovery was
! i CB-10001 | CACB-89-0014 icw,
; | CB.10003 | CACB-09-0016
‘ | CB-10004 | CACB-96.0017
[ | CB-10007 | CACB-09-0018
¢B-10008 | CACB.95-0020
' CB-00010 | CACE-09:0021
. €B-10012 | CACB.9g.0022
i €B-10005 | CACB-Dg-0024
i CB-10016 | CACB-89-0025
| | CB-10008 | CACB-00-0026
. | €B:10013 | CACB-89-0028
! ! CB.10015 | CACB-99-0020 i
ER2000:0477 C-13
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Table C.5.0-3
Data Quallty Evaluation for Organic Sample Analyses

Request | Location Sample Analytieal
Ne. D D Sulte Anplyte Explanation
5697 | CB.00008 | CACH-89.0000 SVOCs Alltarget | The roporting iimits for these analytos should
CB-00010 | CACE-95:0010 analytes | bo regnrded s estimated (UJ) because the
‘ asseciated intemal stundard recoverios did
not pass acceptance critorta,
Table C.5.0-4
Data Quality Evaluation tor Radionuclide Sample Analyses
Request | Location Sample Analytical
No. D ) Suite Analyte Explanation
5508 | CB-00003 | CACB-99-0001 | Isotopic Plutonlum.238 The result tor this analyte should be
plutonium regardod as not dotectod (V)
because tho rosult was less than
three timoa the 1-sigma TPU,
5599 | CB-00006 | CACB-09-0004 | Isotopic Plutonlum-236,240 | The rosult for this analyto ahouid be
plutonium reparded as not dotoctod (V)
because tho result was lnss than
the MDC,
| 5580 | CB-00004 | CACB.89-0002 | isotople Plutonium-239,240 | The rosult for this analyte should be
plutonium regardod as not detected (V)
becauae tho rosult was loss than
threa timos the 1-sigma TPU.
56509 | CB-QU003 | CACB-89-0001 | Gamma- Coslum~137 Tho rosults {or this analyte should
€B-00009 | CACB-59-0009 | amitting ba regarded as not datectod (U)
C8.00010 | CACB-99-0010 | radionuclides bocause tho rosults ware loas than
thrae timeoa the 1-gigma TPU,
%599 | CB-0QQ04 | CACB.09-0002 | Gamma- Uraniume235 Tho results {or this analyte should
CB-00005 | CACB.99:0003 | emitting bo regarded as not detoctod (U)
CB-00009 | CACB.09-0008 | radionuclides bocnuae tha rosults were less than
CB-00008 | CACB-98.0009 throo timos the 1-gigma TPU,
5509 | CB-00003 | CACB-80-0001 | Gamma- Uranium-235 Tho results for this analyte should
| €B-00007 | CACB-89-0005 | emitting ba rogarded as not dotected (V)
: | CB-00008 | CACB.§9:0008 | radionuclices because of spectrnl interterence.
Qctober 2000 Ce14 ER2000:0457




White Rock Roach Roport

Table C-5.0+4 (continued)

Request | Location Sample Analytical
Ne. 10 o] Sulte Annlyte Explanation

5509 | CB-00006 | CACB.99-0004 | Gammae Europium-152 The result for this analyto should be
emitting rogarded as net detectod (U)
racionuclides « bocause the rosult was loss than

| throe times the 1-sigma TRU,
5588 | CB-00004 | CACB.99-0002 | Amaricium= | Amaricium-241 The results for this analyto should
CB-00008 | CACB-98-0007 | 241 be rogarded as not dotectod (U)
becauso the rosults wore less than
threo timas the 1-sigma TPU,

5596 | CB-00009 | CACB-98-0008 | Gamma- Cosium=137 The rosults tor thase analytos
omitting Cobalt-60 should be rogardoed as not doteclod
radionuclides (L) hecausa the rasults weora less

than throe timas the 1.sigma TPU,

5509 | CB-00005 | CACB-89.0003 | Strontium«80 | Strontium-80 The result for 1his analyte should bo

regarded as not dotectod (V)
becouse tho rosull was less than
throo times tho 1-sigma TPU,

5599 | CB-00003 | CACB-89-0001 | Strontiume80 | Strontium-80 The results for this analyte should

CB.00004 | CACB.08.0002 bo regarded as not dotected (U)
CB-00006 | CACB-§9-0004 bocause the results wero loss than
CB-00007 | CACRB.99.0005 the MDC,
CB.00008 | CACB.99-0006 ,
CB-00008 | CACB-89-0007
CRB.00000 | CACB.99.0008
C8-00009 | CACB-99-0009
CB-00010 | CACB-99-0010
6218 | CB-10004 | CACB-99-0017 | Isatopic Plutonium-239,240 | The results for this analyle should

CB-10008 | CACR-89-0020 | plutonium bo ragarded as not dotected (U)
CB.10012 | CACR.09.0022 bocause the results wora (085 than

L three times the 1-sigma TPU,

For RN 5601, Huffman analyzed 10 samples for uranium by EPA SW-846 Method 6020, ICPMS, The
results are reported as 100% uranium-238.

The holding timos tor these samples were met, The preparation blank results were below
detection limits for all analytes, The resoveries for the LCS met accoptance criteria of 80% to
120%. All inltial and continuing calibration verlfications were within acceptance ¢criterla, The matrix

spike recoveries all met acceptance criteria (75% 10 125%).

For RN 6217, Paragon analyzed 20 samples for TAL metals, Mercury was analyzed by EPA SW.846
Method 7471A, CVAA, The other TAL imetals were analyzed by EPA SW-846 Method 60108, ICPES.

The holding timas for these samples were met. The preparation blark results wera below
detection limits tor all analytes, The recoveries for the LCS met acceptance ¢riteria of 80% to
120%, with the exception of aluminum. The resulis tor this analyte sheuld be regarded as
astimatod and biased low (J-) because the associaled LCS recovary was low, All inltial and
contlnuing callbration veritications were within acceplance critoria, The imererence check sample
met accepiance criteria, The matrix spike recoveries all met acceptance criteria (75% o 125%),
with the exception of antimeny and lead, The recults for these analytes are regarded as estimated
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and blused !ow (J +), because the associated matrix spike recavarigs wore low, The not-detected
“antimony results are qualitied as estimated and blased low {UJs) becnuse the matrix spike
+ tecovary was low, The results are theretore qualified as shown in Table C-5.0-2. The sample-
* specific analytas that were qualified as estimated (J) because the results were less than.the limit
' 'bux greaterthan the 1DL. are also shown in Tuble C-5.0-2.°

c-5.2 Orgnnic Dnta Rcvlow

For RN 5597 Paragon analy:od 10 samples for SVOCs and pestlcldeslPCBq SVOCs ware analyzed by
EPA SW-846 Mathod 8270; pesﬂcldes und PCBs weto unulyzod by EPA SW-846 Mathods 8081 and

' 8082, respectlvoly

e For SVOC analysos. the mothod blank was below tho reporting Ilmlts forull target analytes. The
. initial and.continuing callbmtion varificatiens passed acceplance ¢ritaria, with the axception of the
continuing callbration standard that was used for qualification and quantitication ¢f CAC8-99-
0009 and CACB-99-0010. The Intarnal standard aroas were less than 50% from the previous
continuing collbration standard. The reporting limits for both of these samples are qualllied as
.- astimated (UJ), as shown in Table €-5.0-3. The batch quallty control samples (LCS and/or matrix
", spike samplas) recoveries met accaptance criteria, The Internal standard and surrogate
. mcovorlus met acceptanca crllerla. The extraction and anulysls holdlng tlmes were met.

.. For pesticldeJPCBs the mathod b!ank was below the raportlng limits 1cr all target analwes. The
' initial and-continuing callbration veritications passed accaptance criterla, with the exception of the
closing standard for 4,4"-DDT. The percent ditterence was low on both columns-forthis analyte,
There ware no target analytes qualilied or quantifled inthis data set, therefore no qualltiers were
"applled. Tha surragate recoverios all passed accoptance criteria. The retention time window
" criteria‘and broakdown critetla ware within the specitied ranges. The batch quality control
- samples (LCS andlor MS/MSD) recovarlas met accaptance criteria. The extraction and analysis
‘ holdlng times wora met, -

c-s 3 Hadlonuclldo Dnta Rovlew j

Tho radlcnucludes thm werg qualltiod as not detected (V) becausa the rasult was less than the MDC.or
. becausa the result was loss than throe times the 1-sigma TPU are summatized in Table C-5.0-4, These

radlonuclides are not ropomed in the loxt balow.

For RN 5599, Parngon anulyzed 10 samplos for isotoplc plutonlum isotopic uranlum. isotopie thorium
and americium-241.by chemical separation followed by alpha spoctroscopy. The samples were also
analyzed for strontlum 90 (by propertional countlng) and for gamma-emlnlng radionuclides (by gamma

spoctroscopy)

. For !sotOpIc urnnlum tha samples were analyzod using PAI SOP714R4. The mathed blank
' results:-were. below the MDCs. The tracer yislds and LCS rocoveries all met accuptnnce criterla.
: .No matrlx splko sample analysls wns pertormed for this RN, .

« For Isotoplc thorlum, the samplos wero analyzed using PAl SOP714R4, The mathod blank results
" ware below the MDCs. The tracer ylolds and LCS recoveries all met accoptance criteria. No
matrix splke sample analy';ls was parformed for thls RN,
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For isotopic plutonium, the samples were analyzed using PAI SOPT14R4, The method blank
resulis were below the MDCs, The tracer yields and LCS recoveries all mat aceeptance criteria,
No matrix spike sample analysis was performed far this BN,

For americium-241, the samples were analyzed using PAl SOP714R4, The method blank results
wetre below the MDCs, The tracer yields and LCS receveries all met acceptance criteria, No
matrix spike sample analysis was performed for this BN,

For strontium-90, the sumples were analyzed using PAI SOP724R5, The methed blank results
werg balow the MDCs, The LCS and matrix spikc recoveries met acceptance critaria,

For gamma-emitting radienuclides, the samples were analyzed by PAI SOP713R4. The method
blank resulls were below the MDCs, The LCS recoveries all met accnptanen criteria,

For RN 6218, 13 samples were analyzec by Paragon for isotopic piutonium, The method was ¢hemical
soparation followed by alpha spectroscopy. The samples were alse analyzed for tritium by liquid
scintlliation,

ER2000-0477 C-17 Octobor 2000

For isotopic plutonium, the samples were analyzad using PAl SOP714R4, The method blank
results were below the MDCs, The tracer yields and LCS recoveries all met acceptance criteria,
No malrix spike sample analysis was performed on this RN,

For tritium, the samples wera analyzed using PA! SOP704R5, The mathod blank results were
below the MDCs, The LCS and matrix spike recoveries met acceptance criteria,
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White Rock Land Transter Parcol Reach Report ';
4
D-1.0 TARGET ANALYTES AND DETECTION LIMITS e
hind |
This section summarizes the target analyles and detection lirnits for all analyses conducted during this s
investigation, Table D+1,0-1 lists the analytical suite and the contract-required detection limits (CRDLS) for i
inorganic chemicals, in accordance with the ER Project analytical services staicment of work (SOW) for .
contract laboratories (LANL 1995, 48738) and the Quality Assurance Preject Plan (LANL 1996, 54609}, In 1,

many cases, a laboratory’s reporting limits ‘or the targaet analytes were signiticantly lower than the s
CRDLs. Tobles D-1.0-2 through D-1.0-4 list the analytical suites and EQLSs for radionuclides and organic
chemicals, The sample-specific reporting Himit tor cach analy-e that is reported as not detected (L) is
available in section D-4,0 of this appendix, The Laboratory's FIMAD database also contains the sample-
specific reporting limits tof each analyte.

D-1.1 Inorganic Chemical Analyses

Table D-1.0-1 shows target analytes for inorganic chemical analyses and associated detection limits,
which are CRDLs, Some of the CROLs listed in Table 1,0+1 ure not adequate 1o meot Laboratory
background levels, For these analytes, the contrag! laboratoties ware contacted and, whenever possible,
reporting limits and analytical techniques (use of axial view IICPES instead of rodial view ICPES) were
changed to meet the Laboratory background values,

Table D=1,01
Laboratory CRDLs for Inorganic Chemical Analytes
‘ EPA Sample Anub'ytical CRDLs i
Analyte | Preparation Method Technigue {mg/kg)
Aluminum | 3050A ICPES \ 40
Antimony | 3050A ICPES 12
lArsenic | 7060/3050A ICPES 2
Barium | 3050A | ICPES 40
Beryllium 3050A | ICPES 1
Cadmium 3050A | ICPES l 1
Calgium 3050A ICPES | 1000
Chromium 3050A ICPES | 2
Cobalt 3050A ICPES 10
Copper | 3050A ICPES 5
Cyanide | 9012 Colorimatric 0.05
ron i 3050A ICPES | 20
| Load 7421130504 ICPES l 0.6
[ Magnesium 3050A l IGPES ! 1000
Manganose 3050A I IGPES f 3
Morcury | 7471 CVAA | 0.1
Nieke 30504 ICPES | 8
Potassium 3050A ICPES | 1000
Sclenium | 7740/3050A | ICPES [ 1
ER2000-0477 01 COctober 2000

z




BT

White Rock L'nnd Transfor Parcel Rnoch Foporr

Table D=1.0-1 (continued)

EPA Sample Analytleal CRDLs

Analyte Preparotion Method Technlque (mglkg)
‘Sliver J050A ICPES 2
Sodium 3050A ICPES 1000
" | Thallium 7841/3050A ICPES 2

Uranium J050A ICPMS 0.5

Vanadium 3050A - ICPES. 10
2inc i 3050A ICPES a

D-1.2 Radionuclide Analyses

The EQLs for radionuclides are summarized in Table D-1.0-2, The Laboratory methods for those aralytes
are contained In "Health and Environmental Chemistry: Anmyﬂcnl Techniquas, Data Management, and
Quallty Assurance” (LANL 1993, 31793).

Table D-1.0+2
EQLs for Radlonuclides

Analyte Analytical Technique { EQLs (pClg)
Amoriclum-241 Alpha gpeciroscopy 0.1
Amoriclum-241 Gamma spectroscopy 1.0
Coslum137 Gamma spoctroscopy 1.0
Cobalt-60 Garmma spociroscopy 0.5
Plutonium-238 Alpha speclroscopy 0.1
Plutonium»239, -240 Alpha spociroscopy 0.1
Stroatium-90 Proportional counting 20
Thorium-228 Alpha spectroscopy 0.1
Thorum-230 Alpha specttoscopy 0.1
Thorlum-232 Alpha spoctroscopy 0.1
Tritlhum Liquid scintiltation 300 (pCUL)
Uranium.234 Alpha gpoectroscopy 0.1
Uranlum-235 Alpha spectroscopy 0.1
Uranium-238 Alpha spectroscopy 0.1

D-1.3 Qrgonic Chemical Analyses

Table D1.0-3 summarizes the SVOC target analytes and the assoclated EQLS, Samples were analyzed
using oither EPA SW-846 Method 8270 or Contract Laboratory Mathod OLMO04,2. Thase mathods use
solvant extraction. The sample extracts are analyzed using gas chromatography/mass spectroscopy.

Toble D-1.0-4 summarizos tho pesticlde/PCB analytes and tha associated EQLs, Samples were analyzed
using either EPA SW-846 Method 8081/8082 or Contract Laberatory Program Mathod OLMO04.2, These
mathods use solvent oxtraction. The sample extracts are analyzed using gas chromatography.
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Toble D1.0-3 p
EQLs tor SVOCs
Analyte [ EGLs (uglkg)
Acenaphthene [ 330 .
Acenaphthylone I 330 I “
Anllino 660 | o
Anthracene 330
| Azobenzene 660
| Banz(a)anthracone ! 330
| Benzoi¢ acid I 1850
E Bonzo(b)liuoranthene ! 330 f
Benzo(k)ffuoranthena i 330 ’
Benzo(g,h.l)perylene > 330
Benzo(n)pyrone I 330
Benzyl alcohot l 660
Bis(2-chloroethexy)methane 330
Bis(2-chloroothylhether 330
4-Bromophenyl phonylether 330
Butylbonzyl phthalate 330
Carbazolo | 330
4.Chigroaniling l 660 '
4-Chioro-3-methylphonol 1 660 |
2.Chloronaphthalene ! 430
2.Chlorophienal i 330
4-Chiorophany! phanylether | 330
Chrysene | 330
| Dibenz(a,hjanthracenc 330
| Dibanzoturan 330
1,2:Dichlorobenzone 330
1,3-Dichlorobonzone 330
1,4-Dichlorobenzene 330
3,3"-Dichlorobenziding | 660
2,4-Dichlorophonol B 330
ER2000-0477 D3 October 2000
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Table D+1.0+3 {continued)
Analyte EQLs {ugfkg)
Diothyl phthalate 330
Dimethyi phthalate 330
2.4-Dimothyiphonol | 330
2,4-Dinitraphanel [ 1650
Disn-butylphthalate | 330
4,6-Dinltro-2-methylipheno} 1650
2,4-Dinitrotoluane 330
2,6-Dinltrototuane | 330
Dln-octyl phthalate { - 330
Bis{2-athyhexyl) phthalote 330
Flueranthone 330
Fluorone 330
Hoxachiorobunzone 330
Hexachiorobutadiena 330
Hoxachlorocyclopentacions 330
Hexachlaroathane 330
Indono(1,2,3-cdipyrane 330
Isophorone 330
2-Mothyinaphthalene 330
2-Methyiphenol 330
4-Mothyiphanol 330
Naphthalana . 330
2-Nitroaniling 1650
3=Nitroanlling . 1650 .
4-Nitroaniling 660
Nlitrobenzene 330
2-Nitrophoneot 330
4«Nitrgphunol 1650
N«Nliresedimethylamine 330
N-Nitrosedinharylamine 330
N:Nitroso-di-pspropylamine 330
2,2¢xybis(1-Chioropropane) 330
Pantachiorophonol 1650
Phananthrone 330
Phane! ' 330
Pyrone 330
1.24:Trichlorabonzone 330
2.4,5-Trichlorophoenol 1650
2,4,6-Trichlorophenot 330
October 2000 | D ER2000-0477
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Table D-1,0-4
EQLs for Pesticides and PCBs

}' Analyte ]1 EQLs (ugrkg)
| Algrin | 1.7
I
|

a-BHC 1.7
BBHC 17
&BHC 1.7
+BHC (lindane) 1.7
u-Chlordane 1.7
wChiordane 1.7
4,4.0DD 33
4,4-DDE ! 33
4,4.DDT ) a3
Diolgrin ! 33
Endosuttan | | 1.7
Endosultan il | a3
Endosuftan sultato | 3.3

|

|

Endrin 3.3
Endrin ketone 3.3
Endrin aldohyde 3.3
Hoptachior 1.7
Heoptachlor epoxide
Methoxychior ' 17
Toxapheno
Aroclor-1016 33
Aroclor-1221 66
Aroclor-1232 3
Aroclore1242 33
Arpclor-1248 33
Aroclor-1254 33
Aroclor-1260 i 33

D-2.0 ANALYTE SUITES AND RNs

Table D-2.0-1 presents the analytical sultes and RNs for each sediment sample (including local
background samples ) collectad in reach COB-4, The RN ijentities a batch of samples that have been
sent to a spocific of-site analytical (aboratory for a specific suite of analyses. RNs can bo used {o track
the original data packages from the oftsite analytical laboratories, Table D-2.0-1 also presents some field
information (e.g., location 1D and sample coliection depth). Table £-2.0-2 presents the analytical
laboratory that analyzed each request number.
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Table D-2.0-1
Reach CDB-4 Sediment Samples, Analylical Suites, and RNs
-] o B
' o = = = . % 2
= 5 s 2 -FZ g | 222 e o5l oe|ee g 5 ‘- E | o

e = = Q = = ES O ac azlae3lac = S E-) =] = @
€ S = a2 - s EES 2 g 2512 E| % :é_ o = = g8
3 3 | 8| 88| <3| & |38&| E |32 885|858 5 || 2| 8 |a¢
CACB-93-0001 | CB800003 13566 ) 517/ | 555 | 5535A ] 559 | HA® Vscvm | ssym|ssomn| ss07a | ssoen | seaml 55%en  seain | —F
CACB 5320002 | C800004 | 0-33 | sn7/93 | 55399 | s55eR | ssvaR MA 1s5%A | 5573R (5573A | 5597A | 5590 |s5s57A) ssaza Jsesn | —
CACB-33-0003 | cB000is 12-28 | s/irra | 55990 | ss3eR | s59A NA 5570 ] 5550 {55578 ) 5597TA | S5 | ssw7Rl ssoen [semAa | —
CACB-33.0004 | cB0006 | 0-19 | sn7/3 | ssoon | 553eR | ssvA MA |559A | ssoen | ssoon] ssarA | o ssvea I ssetR| ssaem |esain ) —
CACB-930005 {€B00007] o-11 | snz/a | s59A | ss2zR | ss9A HA [ ss7A ) 5530R | ss9n | ssavA | ssseA IssorAl ssoer | seoin | —
CACB-530005 | CBooa] 0-12 | snirma | ssyA | 85328 | s5599R HA_ 1553 | 5595R | 55720 | 5537A | ssoA Isssrn| ss3em [seomm | —
CACB-93 0007 | CB600a | 32-79 | 7773 | 559:A | 5535R | 859A HA Js57:R ) ssam |ssom | 55978 | s5728 {ss97R| ss3en |seomin | —
CACB-930063 Jceown | 017 | s | svon | ssseR | ss9ea MA |55 | 55235553 5507A | ss%A |ssoin) ssaza jsom ) —
CACB-53-0009 | CB0% |31-20 | 1743 | 5552 | 553:R | 559K HA 1559 5595A [ss7sA |l s597A | s5%A {s597R| ss50em =0 | —
cACB-539010 | caomio] o030 | s | ssen | ssoeR | ssaoR HA {s57R | 55o5R fss2/A | 5597R | ss9e | sseiR| sseen [ seoR | —
€ACB-93-0011_| €8-000067 |{-1C 112U ] HA HA HA 62teR]621ER | HA ) HA NA MA HA | E217R ] HA -
cace 530012 | caoooet | 1327 | sizem| A HA HA 621EA 162128 | HA | HA HA HA HA | 6217R | HA —
CACB 730083 | CB-10000 | 17-30 | 1122493 ] NA HA HA 62158 | €212R | A | HA HA HA MA | 6257R | HA -
CACB-930014 | CB-50001] 0-25 | §172493] HNA HA HA 621N e2EAf HA | na HA HA HA | 6217R | HA —
CACB-930615 | CB-1000212345 | 112493 ) NA KA HA 6212 fe2ieA] HA | HA | HA NA MA | 6217R | Ha —
CACB-930016 | CB-10003 ] 0-30 | 11/2453] HA HNA KA 621eRf €215 ] HA | KA s HA HA | e217n | nia —
CACB-730037 | CB-100c4] 0-23 | 132433] A HA KA e216Af€21eR | HA | na HA NA HA | e2un | nA —
CACB530018 | cB-10006 ] 0-11 | 1172393F NA HA HA fia le21en] mA | HA HA NA HA | 6217 | #1A LB
CACB-930019 | €B-10007 ] 0-15 | 1122293 MNA HA KA pA JexteR | HA ] HA HA n tia | 62170 | HA L8
CACB-930020 Jca-1003 | 0-12 | 1172393] MA HA MA HA J€21eA] KA | HA HA NA "HA | e2stA | HA L8
CACB-930021 | CB00010] 0-3 | 1172393 HA HA HA HA | 621ER HA HA HA NA HA 6217R HA L8
CACB530022 | CB-10012] 0-12 | 1172373 ] HA HA MA HA J621eA| KA | HA NA MHA HA | 6217R | HA LB
CACB-53-0023 | CB-10014] 0-13 | 112973} MA HA MA MA |6216A ] NA | hHA HA MA HA | 6217 | MHA 1:]
cACB 920024 | cB 10065 05 | 11723%9) HNA MA MA HA | mA HA | nA NA HA MA | €217R ] HA LB
CACB-920025 | CB-10016] 0-6 | 11/22) HA MNA HA MHA HA HA HA HA HA HA 62170 HA L8
CACB-93-0026 | CB-10000] 09 | 117283) MHA HA NA na §orna | oma lona HA HA na fe2i7R | uA LB
CACB%30027 | €B-10011| 0-13 | 112393) HA HA HA HA | 1A NA | A HA HA HA | 6217R | HA LB
cACB230%23 | CB-10013| 0-13 | 1172373] HA HA HA HA HA HA | MHA HA NA MA | s217R | HA 1:]

LOCBY YUY 831t JOjSUDIL pudT 20K SIM
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White Rock Land Transter Parcel Reach Report

Table D-2,0-2
Reach CDB-4 RNs, Analytical Sultes, and Analytical Laboratories
: Analytical
RN Number of Samples Annlytical Sulte Laboratory
5597 | 10 sedimont samplos | SVOCs" Paragon Analytics”
" | Pesticidos/PCBa®
5508 | 10 sodimant samples | TAL matals® Paragon Analytics
Cyanide®
5599 | 10 sedimont samples | Gammasamitting rodionuclidas’ Paragon Analytics
: Americlums241 N
Isotopic thorlum
Isctopic uranium'
Isotopic plutonlum
. Strontium-0"
5601 | 10 sedimant samplos | Total uranium' Huttman™
6217 | 20 sediment samples | TAL motals Paragon Analytics
6218 .20 sodiment samplas Isotopic piutonium (13 samplos) Paragon Analytics
' Tritlum" (17 sampios)
® SVOCs analyzed by EPA SW-846 Method 8270.
b- Paragon Analytics (rormeny AT} is located In Fort Colling, Colorado,
¢ Pesticiies/PCOs anulyzed by EPA SW-848 Method 8081/8082,
9 23 metals from the EPA Contract Laboratory Program list,
* Cysnide wao analyzed by EPA SW.846 Meihod 0012,
! 2, ruthenium«1048,

m

n

Amariclum»241, cobalt=60, ceslum«134, casiums137, europlums153, sodlum.22
and uranium-233 analyzed by gamma spectroscopy. :
Amaericlum241 nalyzed by chemical separation/alpha gpeciroscopy,
Thorum lsotapes anatyzod by chomical separation/alpha speciroscopy.
Uranium {soiopes anatyzed by chemical separation/alpha spectroscopy,
Piutonium isotopes anatyzed by chemical sepamtion/alpha spectroscopy,
Sirontlum«00 analyzed by proportional counting. '

Tolal uranium analyzed by ICPMS,

Huttmar I8 (ecated In Golcten, Colorada.

Tritlum ahalyzed by liguid sciniltiation,

D-3.0 SUMMARY OF REACH CDB~4 ANALYSES

Tablos D-3.0-1 through D-3.0-3 prosent summarios of the inorganic chomical, radionuclide, and organic
chomical analysas for sediment samples (including local background samples ) trom reach CDB-4, These
tablas show the number of samples, detaction fraquency, and concentration range tor each analyte,

Cctober 2000 ' 08
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Table D-3.0-1
Summary of Inorganic Chemical Analyses in Reach CDB-4

i Total Nondetects Detects _

, Analyte Count Count Min, | Max, Count Min. |  Max

i Targot Analyte List Metals Analyzed by EPA Mothod 6010 (mp/kg)
Alurminum 3 | 0 ! m | na | 30 1900 8870
Antimony 30 17 020 | 032 | 19 0.33 0.71
Atsonic 30 nma | ma ! 30 | 088 3.9

| Barlm 30 va | nwa | 30 | 268 | 150
Beryllium 30 | na | na a0 { 025 | 141
Cagmium a | 3 | oot | o002 0 | s n/a
Calewm 30 | o | wa | nb 30 503 16000

! Chremium, total 30 0 | ma n/o 30 2.4 10.8

i Cobalt 30 0 | na n/a 30 22 9.3

| Copoor 30 [ na n/a 30 1.9 1
Cyanide 10 10 | 051 0.58 0 na n/a
fron 30 0 | ma ma | 30 4500 21200
Load 30 6 ! na | nm | 3 | 37 | 18
Magnesium a0 [ mwa | na 30 430 | 2400
Manganase 30 nae | na 30 204 | 540
Marcury 30 28 0.0022 | 0.0 2 0.0058 0.063
Nickel 30 0 n/a { na 30 2.3 12
Potassium 30 0 va | o 30 367 1500
Selonium 30 o 0.35 25 0.18 1.2

| Shvor 30 20 0.024 0,020 | 1 0.35 0,35
Sedium 30 ¢ n/a n'a { 30 30 124
Thallium 30 26 Q.11 .47 4 0,43 14
Uritnium 10 [ na n/a 10 | 0.20 1.22
Vanadium 30 | na n/a 30 7.5 34.4
2ine 30 | na na | 30 15 55

* n/a » not applicable,

ER2000-0477 0.9 Octobor 2000
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Table D-3.0-2

October2000- |

e

Summory of Radionuclide Analysos in Reach CDB-4
Nondetects Detects
Total Min. Max, Min. Max.
Analyte Count Count (pCiig) (pClig) Count (rClig) (nClig)
| Radienuclidas Analyzed by Gamma Spectroscopy '
Ameticium-241 10 1 10 -0.68 0.16 0 n/a na
Coslum-134 10 10 +0.035 0.057 0 na n/a
- Coslum=137 10 6 0.032 0.14 4 0.24 0.73
Cobalt=60 10 10 +0.067 0.092 0 na n/a
Europlums152 - 10 10 017 0.26 0 na na
Ruthenium-106 10 10 0.42 032 0 na n/a
Sodlums22 - 0. 10 0,072 0.067 0 na na’
Uranium-235 10 | 10 | 0038 0.18 0 n/a na
Amaricium-241 Analyzed by Chemical Separatiorv/Alpha Spectroscopy
Amoticiume241 . [ 10 | 5. | oooss | 00114 | -5 0.0128 | 0.0220
Tritium Analyzed by Liguid Scintlliation :
Trithum [ a7 ] w7 10002 | 0046 | o Wa | na
Isotepic Uranium Anailyzod by Chomical Saparation/Alpha Spoctroscopy
Uranium-234 10 0 na We | 10 0.324 1,24
Uranium-235% . . 10 : 2 0.0189 | -0.023. 8 0.044 0.083
Uranlum-238 . - 10 0 na n/a 10 0.373 1.26
JsotoplcPlutonlum Analyzod by Chemical SoparatiorvAlpha Spectroscopy
Plutoniume238 - 23. 23 0.020 . 0.017 -0 na na
Plutonium.239 - .. 23 ' 18 - «0,0011 | 0.033 7 0.020 0.076
Isotopic Thorium Analyzed by Chomical Separation/Alpha Spectroscopy
" Thorlum226 " . 10 -0 na e 10 0.613 1.7
Thorlum-230- . 10 0 “na | ma 10 0.41 1.38
Thorlum-282 ° 10 | o wWa | wa 10 0538 | 1.7
Strontium-80 Analyzed by Proportional Counting
Strontlum-90 . | 10 | 1w | o005 | om | 0 na | o
* n/n = not npplicable, l
C D-10 ER2000-0477
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Table D-3.0-3
Summary of Organic Chemical Analyses In Reach CRB-4
! Nondelests | Detects T
Total Min, Max, Min, Max, |
Anplyte Count Count (mgfkg) | (maglkg) Count {mg/kg) | {mglkg)
! Pesticides/PCBs Analyaod by EPA Method 8081/8082
Aroclor-1016 | 10 | 10 | o003 | 00308 | O | na n/a
Aroclor-1221 | 10 | 10 | ooea | o078 | 0 na na
Aroclor-1232 10 | 10 0034 | 0038 0 na /o
Aroglor-1242 [ 10 | 10 0.034 | 0.039 6 | nwa | ra
Arocior- 1248 | 10 | 10 ] oox | 0038 | 0 | na n/a
Aroglor-1254 |10 10 | 003 | 0088 | 0 | na
Arocior-1260 I 10 10 | 003 | 0038 | 0 na n/a
Toxaphene (technical) | 10 0 1 017 | 02 0 nae | na
Aldrin 10 10 | 00017 | 0002 0 | mwa | no
a-BHC 10 10 | 0.0017 0.002 0 | o ! nn
B-BHC | 10 | 10 1 eoe7 | o.002 0 | nwa | wa
5-BHC 10 10 0.0017 | 0.002 0 | wa | wa
+BHC 10 10 0.0017 | 0.002 0 | ra na
a-Chlordano | 10 10 0.0017 | 0,002 0 | na na
+Chiardane | 10 | 10 00017 | 0002 | 0 | wa na
4,4\00D Ww | 10 0.0034 | 0.0030 ¢ | ra n/a
4,4-D0E 10 | 10 0.003¢ | 0.0030 0 | mwa n/a -
4,4-DDT [ 10 10 0.003¢ | 0.0039 0 wa Wa
Dieldrin [ 10 10 00034 | 00038 | © na na
| Engosultan | | 10 10 0.0017 0.002 | 0 | wa wa
| Encosuttan I 10 10 0.003¢ | 0.0039 | 0 n/a n/a
, Endgosullan sullnte 10 10 0.0024 0.0039 | 0 na na
Endrin 10 | 10 0.0024 0.0030 | 0 | rn n/a
Endrin nidehyds 10 1 16 0.0034 | 0.0039 0 | ne | na
Engrin kotone 0 | 10 0.0004 0.0039 0 n/a n/a
Haptachior 10 | 10 0.0017 | 0.002 0 n/o o
Heptachior epoxide 0 10 0.0017 0.002 0 n/a n/a
4,4'Mothoxychlior 10 | 10 0,017 002 | 0 na na
Semivolathe Qrgame Compounds Analyzed by EFA Method 8270
Acenaphinang 10 10 | 034 03 | 0 | e na
Aconaphthylone 10 10 | 034 0.39 0 n/a na
Anlline 10 10 | 068 | 078 0 na na
Anthracone 10 10 0.34 038 0 i ra na
Azobenzene 10 | 10 0.68 078 | 0 n/a na
| Benzidine 10 10 0.34 0.39 0 | na wa |
| Benz(a)anthraceno 10 10 | 034 0.39 0 | wa no |
ER2000-0477 D-11 Oclober 2000
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Table ©-3,0-3 (continved)

Nondetects
Tatal Min, Max.
. Analyte Count Count (mglkg) | (mglkg)

Semivolatile Organic Compounds Analyzed by EPA Mathod 8270 (continued)
Bonzo(a)pyrone 10 10 (o2 0.39
Banzo(b)tlucranthene 10 10 0.34 0.39
Bonzoe(g.h.l)paryiene 10 10 0.34 0.39
. Bonzo(k)llueranthane 10 10 0.34 | 0,39
Bonzolc acid 10 10 w7 | 20
Bonzyl nicoho! : 10 10 .08 0.7
Bis(2-chloroathoxy)methano 0 10 0.34 0.39
Bis(2-chloreethyl)other 10 10 0.34 0.38
Bis(2-othythexyl) phihalate 10 10 0.34 0.39
4-Bromophonyl-phanylether 10 10 0,24 0,39
Butylbanzyl phthalate 10 10 0.34 0.39
Carbazole 10 10 0.34 0.30
$=Chioro-3-methyiphenal 10 10 0.78
4-Chlcronniling 10 10 0.7
2:Chlorenaphthalone 10 10 \ 0.39
2:Chiorophonol 10 10 3 0.39
4.Chiorophenyi-phanyl othar 10 10 . 0.38
Chirysone - 10 10 0.39
Dibenz(a,hlanthracena 10 10 \ 0.39
Dibenzoluran - 10 10 R 0.39
1,.3-Dichiorobenzene 10 10 \ 0.39
3,3-Dichlorobenzidine 10 10 0.78
2.4-Dichlorophonot - 10 10 \ 039
Diethylphthalate - - 10 10 ' 0.39
Dimathy! phthalato 10 10 0.39
2.4-Dimothyiphencl . 10 10 0.39
Ol-nsbutyl phihalate 10 10 . ' 0.39
4.6:Dinitre-2:mothylphonol 10 10 .20
2,4:0inltrophenol | 10 10 . 20
2,4-Dinitrotoluene ‘ 10 10 \ 0,39
2,6-Dinltrotoluane 10 10 \ 0.39
Dl-n-octy! phthalate : 10 10 Q.39
Fluorantheng ' . 10 10 0.38
Flucrane - ; 10 10 \ - 0.39
Hoxachiorobanzane - -1Q 10 . 0.29
Hoxachiorobutadiene .~ 10 - 10 0.39
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Table D-3.0-3 (continued)

Nondetects Detects
Total Min, | Max, L Min,
Analyte Count Count {mghg) | (mglkp) Count ! (mg/kg)
Somivelatite Orgunic Compounds Analyzed by EPA Method 8270 (continued)
Hexachlorocyciopentadiona 10 | 10 | 034 0.39
Hexachlgreethane 10 10 0.34 0.39
indeno(1,2,3-cd)pyrone 10 10 0.34 0.39
Isephorone 10 10 0.34 0.39
2:Methylnaphthaione 10 10 0.34 0.39
2-Methylpheno! 10 10 0.34 0.39
4-Mathyiphonol {10 10 0,34 0.38
Naphthalone 10 10 0,34 0.39
2.Nitroaniline 10 10 1.7 20
3-Nitroaniline 10 10 1.7 2.0
4-Nitroanilino 10 10 0.68 0.78
Nitrobenzene 10 10 0,34 0.39
2-Nitrophano! 10 10 0.34 0.39
4eNitrophonol I 10 10 1.7 2.0
N-Nitrosodimathylamine 10 10 0.34 0.39
NeNilrosg-gi-n-propylamine 10 10 0.34 0.36
N-Nitrosodiphonylamine 10 10 0.24 0.3¢
2,2Oxybis(1-chloropropane) 10 10 0.3 0.39
Pentachloropheno! 10 10 1.7 2.0
Phenanthreno 10 10 0.34 .38
Phenol 10 10 0.34 0.39
Pyrono 10 | 10 0.34 0.39
Pyriging 10 10 0,34 0.39
Toxaphena (technical grade) 10 10 0.34 0.38
1,2,4-Trichlorobenzone 10 10 0.28
2,4,5-Trichlorophenol 10 10 | 20
2,4,6-Trichloropheno! 10 10 | 038

[ rwa

n/a

na

na

wa

na

n/a

n/a
wa
n/a
na
na
r/a
n/a
ra
na
na
n/a
na
r/a
no
n/a
na
n/a
na
na
na

olololololojolojojojolo]jojojojojo]jo|jojolojojo|ojolojo

* n/a m not applicable,

D-4.0 ANALYTICAL RESULTS FOIR REACH CDB-4 DETECTED INORGANIC CHEMICALS AND
RADIONUCLIDES

Tables D«4,0-1 and D-4.02 present analytical results for detected inorpanic ¢hemicals and radionuclides
lor reach CDB-4 sadiment samples,
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Table D-4.0-2
Analytical Resuits for Detected Radlonuclides In Sediment in Reach CDB-4
: : 7 Americium- Cesium- Piutonlum- Thotium- Thotium- Thorlury- Uranium- Uraniym- Urznium-

SamglelD [LocationiD 241 137 233240 228 %] 232 2 235 233
CACB-93-0001} CB-00003 | . 00167 014Uy .| oo002(U) .33 103 . 1.40 1.079 . 0067 099
CACB-93-0002| CB-00004 |  0.0085 (U) 0.07 {U) 0.008 (U) 1.51 123 152 0.924 0.653 0956
CACB-93-0003| CE-06005 0.0141 0.73 0.05 1.47 133 1.47 1.240 0.083 1.262
CACB-93-0004 | CB-00006 0.0229 0.42 0.633(U) 1.70 126 1.70 0.899 0.054 1.162
CACB-93-0095 ] CB-00007 0.0225 032 . 0076 1.57 117 1.43 0.942 0.049 0.920
CACB-93-0006! CB-00008 ] 0.0023 (U) 024 - 0.012 (V) 1.33 120 ‘1.57 1.077 0.072 $.104
CACB-3.0007| C8-00008 | 0.0100 (U) 0063 (U) 0.601 {U) 0.858 0.466 0.601 0.366 0.013 (U) 0424
CACB-93-0003] CB-00003 | 0.0114 (U) 0.14 (U) 0.013(U) 1.37 1.13 1.47 0897 0.045 0.991
CACE-92-0009] CB-00009 |  0.0093 (U) 0.03 (U) 0.012 (U) 0613 0.407 0.533 0.324 0.023 (U) 0373
CACB-93-0010] CB-00010 0.0128 0.03 (U) 0.0319 0661 0.731 0.803 0.602 0043 0.657
CACB-920018| CB-00007|  HA® HA 0.005 (U) HA HA HA HA HA HA
CACB-99-6012] CB-00007 HA HA 0.0202 NA HA NA HA NA MHA
CACB-93-0033} CB-10000 HA - HA 0.005 (U) HA HA HA HA HA HA
CACB-93-0014| CB-10001 HA HA 0.0414 . HA NA NA HA HA NA
CACB-93-0015] CB-10002 NA MA 0.002 (U) NA NA - HA HA HA HA
CACB-93-0016 | CB-10003 NA NA -0.001 (U} HA NA MA - HA HA - MA
CACB-99.0017{ CB-10004 HA NA 0.009 () HA HA HA NA HA HA
CACB-93-0018] CB-10006 NA HA - 00249 HA HA HA HA NA HA
CACB-$9-0019] CB-10007 HA HA 0.0287 NA HA HA HA NA HA
CACB-92-0020] CB-16003 HA HA 0.0079 (V) NA HA HA HA HA HA
CACB-93-0021] CB-00010 NA HA 0.0025 (U) NA HA HA HA HA MA
CACB-99-0022] CB-10042 HA HA 0.0122 (U) HA HA HA HA KA MA
CACB-23-0023| CB-10014 NA HA 0.00€8 (U) HA HA HA NA NA HA

Mote: RestAis ara In pCbYg.
*U=Tha araly's was analyzed for, but rcd defected. Reported value bs the sample-speciic EOL of deleclion ETit
®ria =not anaMzed.
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E-1.0 STATISTICAL EVALUATIONS OF INORGANIC CHEMICAL DATA

The objective of this section is to present detalled statistical and graphical analyses that compare
inorgamic chemical data from reach COB-4 with Laboratery-wide and local sediment background data,
Laboratory-wide sediment background data are presented in “Inorganic ang Radionuclide Background
Data for Soils, Canyon Sediments, and Bandeller Tutt at Los Alamos Natienal Laboratory” (Rytl et al,
1998, 59730). Local sediment background samples were collecter for analysis of inerganic chemicals
and isotopic piutonium to provide information abou! the likely source of some sample results which were
elevatec when compared with the Laboratory-wide sediment background data sot, 1t was hypothesized
that sediments in reach CDB-4 could have boen influenced by local parent material (including basalls and
local soils) that diftered geochemically irom the Loboratory-wide sediment background samples that had
been collecied in other areas, Results from the analysis of the focal sediment background sampiles are
presented in Appendix D. Note that the phrase background values refers 10 estimates of the upper limit of
Laboratory-wide backgrounc levels, as presented in Ryti et al. (1998, 59730). These analyses were used
10 determine if the reach data show evidence of contaminant releases through a systematic increase in
the concentration of one or more analyles {0 levels greater than the concentrutions observed in aither the
Laboratory-wide background Gata or local background data. (Note: The figures for this section have beean
placec at the end of the section,)

£.1.1 Data Analysis Mothods

Two types of data analyses were used to evaluate the concentrations of inorganic ¢hemicals in the reach
sample data as compared with background cala, In the first type, a graphical comparison is made
between reach sample data and background sample data, In the second type, the results of formal
statistical testing are presented. Each of these methods is discussed below in mere detall,

E-1.1.1 Comparisons of Inorganic Chemical Data

These comparisons use graphical displays called box plots, which show the actual values for each
ingrganic chemica! (Figures E«1.2+1 through E-1,2-25). The ends of each box represent the “interguartile”
range of the data distribution, which is specified by the 25th percentile and 75th percentile of the data
distribution, The horizontal line above each box represents the S0th percentile, and the line beneath the
box represents the 10th percentile of the sample results, The horizomal line within each box {s the median
(the 50th percentile) of the data distribution (if the number of samples Is four ¢f fewer, the horizontal line
is not displayed). Thus, each box ndicates concentration values for the central half of the ¢ata, and
concentration shifts can be reacily assessed by comparing the boxes, |f most of the data are represented
by o single concentration value (usually the detection imit), the box is reduced to a single line, These
plots also ¢contain a horizomal line across the entire plot which represents the overall average
concentration of all data groups,

In these statistical plots, one symbol 15 used lor the snalytical laboratory results for the potentially
contaminated sediment samples from reach COB-4 (CDB-4), ancther is used for the Laboratory-wide
sediment background data (BKG), and another is used for local sediment background samples (local),
The symbols are used consistently in all statistical piots in this section, Laboratory-wide background data
are represented by o square; reach CDE« dald, by a plus symbol; ang local background data, by an x.
Also note thal nondetected sample resulls are plotted as the detection limit value,

ER2000:0477 E-1 Cclobor 2000
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E«1 12 Statistical Tosting

Because the data for these inorganic chemicals do not typically satisfy conditions of statistical normality,
nonparametric statistical tests are preferred for background comparisens, Thus, the nonparametric
Gehan test was used for statistical testing. The purpose of this test was (0 detect If the reach data show
evidence of a release of any analyte through a systematic increase in that analyte's concentration,
relative to concentrations observed In the background data, The Gehan test pools site and background
data into one aggregate set and determines whether the average rank of site dota is greater than that of
the background data, The Gehan test is most sensitive to detecting cases where most of the reach dota
are greaterthan the average or median value obsetved in the bockground data. The Gehan testisa
variation on the Wilcoxon rank sum test which hancles nondetected sample results In a statistically valid
manner, More discussion of this test is contained in Ryti et al, (1996, 53953),

The metrics used to determine if a statistically significant ditference between reach data and background
dota exists are the calculated significance (avels (p-values) for the tests, The results of these tests are
shown in Table E-1.2-1. A low p-value (near Q) indicates that reach data are greater than background
data; a p-value approaching 1 indicates ne difference between reach data and background data, If & p-
value Is less than some small probability (0.05), there is some reason to suspect that the reach statistical
distridution may be elevated above the background distribution; otherwise, no difference is indicated,

E-1.2 Results

The results of the statistical analyses are presented for each inorganic chemical and include a discussion
of statistical tests that compare sample results from reach COB-4 with Laboratory-wide and local
sediment background data. As will be discussed for cach individual inorganic chemical, none of the
onalytes that ore greater than Laboratory-wide sediment background levels are also greater than local

sediment background levels,

These Inorganic chemicals can be divided into five groups that depict different trends between the reach
and background concentrations, Nearly all of these inorganic chemicals fall inte two categories: (1)
analytes with no difference among the reach concentrations, Laberatory-wide background concentrations,
and local background concentrations (aluminum, antimany, cadmium, mercury, siver, thalllum, uranium,
and zing); and (2) analytes whese reach concentrations are intermediate between the local background
and Laboratory-wide background data, with local background data being highest (barium, ¢olcium, cobalt,
copper, iron, magnesium, manganese, nickel, selanium, and vanadium), Four inerganic chemicals
(arsenic, beryltium, chromium, and lead) exhibit a trend in which reach data are similar to Laboratory-wide
background levels, but local background concentrations are greater than other data groups. For
potassium, both reach and local background congentrations are less than Laboratory-wide background
levels, Lastly, sodium concentrations in Laberatory-wide background samples are greater than in reach
somples, which are graater than local background sample results,

Qctobor 2000 - ' E-2 ER2000-0477
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Table E-1.241 !
Summary of the P-Values from the Gehan Statistical Testing '
, 0
| Anmalyte | Laboratory-Wide Background | Local Background =
Aluminum 0.439 | 0.598 ..
Antimony np® ND Ly
Arsanic 0.337 0.951 o
Barium ] 0,006 0.961
° | Beryllium ! 029 0,998
Cadmium 1 =P -
Calclum I 0.213 0.082
Chromium, 1~ 0.394 0.832
Cobalt | <0.001 0,762
T 0.045 0.787
~yanide, total - i ND
Iron 0,023 | 0.872
Load 0.205 { 0.697
Magneosium 0.062 0.663
Manganosg 0.030 0.700
Mercury -_ —
Nickel 0,143 0.977
Potassium 0.618 0.847
Solenium -— —
Sliver -— —
| Sedium 1 0.184
Thalllum ND ND
Uranium, total 0,308 ND
Vanadium 0.001 0.875
Zinc l 0.784 | 0.762

Note: Boloed values ingicote thot resch sample results are significantly greater than
Laberatory-wide sediment background values,

“ND=no backgroung data,
P a not applicable (statistical tests are not approprate because of \he high
frequency of nondetocted values),

E-1.2.1 Aluminum

Statistical tasting results (Table E-1.2-1) suggest that reach data are not greater than the Laboratory-wide
or local sediment background data, A review of the box plot {(Figure £-1,2.1) shows that aluminum
concentrations are similar among the reach CDB-4(CDB-4), Laboratory-wide background (BKG), and
local background (local) data groups, Thus, aluminum is not retained as a COPC,

E-1.2.2 Antimony

Antimony was detected in less than half of the reach CDB-4 sediment samples: thus, statistical testing is
not appropriate, The box plot shows the range of the nondetected and detected values for reach CDB-4

ER2000-0477 E-3 Cctobar 2000
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and background ' (Figure E-1,2:2). Note that the Laboratery-wide sediment background data (BKG group)
prasented in Figure E-1.2-2 were analyzed by inductively coupled plasma emission spectroscopy

. (ICPES), which has dotection limits above the soll background value, The soll background value of 0.83
mg/kg for antimony Is:used as a surrogate sediment backgraund value (Ryti at al..1998, 59730)..Because
no voluos of nntlmony are groaterthan this background value, antimony Is not retained as a COPC,

E-‘! 2 Arsonlc

- Statlstlcal tes:lng results (Table E-1.2-1) suggest that reach CDB-4 arsenic sample results do not excead
the Laboratory-wide sediment background data. A review of the box plot {Figure £-1.2.3) confirms these
results and nlso shows that arsenic concentrations from the local sediment backgreund samples are
slightly greatet than either the reach CDB=4 or Laboratory-wide background results (compare lower
quartile and maximum concentrations on Figure E-1.2-3). Thus, arsenic is not retained as a COPC, The
reason that local background concentrations of arsenic are somewhat greater than reach or Laboratory-
wide background levels ls unknown arthough the difference is.not statistlcolly slgnrr icant.

E-1 .2 4 Barlum

Anhough only a slngle banum sample result Is marginally greaterthan the Laboratory-wide sediment
background value (130 mglkg versus 127 mg/kg), statistical testing results (Table E+1.2-1) suggest that
the reach CDB-4 concentrations exceed the Laboratory-wide sediment background concentrations, A
review of the data’ comparing reach CDB-4 with the background data sets (Figure E-1.2-4) confirms this
result, The box plot-also shows that reach CDB-4 barium: concentrations are intermediate between
Labormory-wrde and loca! sediment background concentrations, The somewhat elevated barium
concentrations measured in reach CDB-4 are thought 10 be derived from local parent material and to not
represent releoses from Laboratory operations. Thus, bonum is not retained as a COPC for risk
agsessment calculmlons

: ;.-1.2 5 Borylllum

Statistlcal testlng results (Table L‘.-‘l .2=1) suggest that roacn CDB-a beryllium sample results are not
greotor than the-Laboratory-wide sediment background data. A review of the box piot (Figure E-1.2-5)
conflrms these results and shows that beryllium concentrations from the local sediment background
samples are slightly greater than either the reach CDB-4 or Laboratory-wide sediment backorouno
results, Thus beryltium ls not retalned as a COPC. :

E-1.2 6 Cadmlum

Cadmlum was not detccted inthe reoch samples orin the sedlmont background samples, thus statistical
testing is not appropriate. The box plot shows the range of nondetected values for reach CDB-4 and
sediment background (Figure E-1,2.6). None of the detection fimits are greater than the Laboratory-wide
sediment background value, Thus, cadmium is not retained as a COPC,

E-1.27 Calcium *

One calclum sample result Is greater than the Laboratory-wide sediment background value (5620 mglkg
versus 4420 mg/kg). Statistical testing results (Table E+1.2-1) suggest that the reach CDB-4 sample

results for calcium are not significantly greater than the Laboratory-wide sediment background data. A
review of the box plot (Figure £+1.2-7) confirms these results and shows that calcium concentrations from -
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the reach samples are intermediate between the focal ang Laberatery-wide sediment background results, L

Thus, calcium is not retained as a COPC, -
)

E«1.2.8 Total Chromium

tatistical testing results (Table E-1,2+1) suggest that the reach data are not greater than the Laboratoery-
wide or local sediment background data, A review of the box pist (Figure E+1.2:8) shows that total
chromium concentrations from the local sediment background samples are slightly greater than either the
reach COB-4 or Laboratory-wide sediment background results (compare lower quartile values on Figure
E.1.2-8). Thus, total chromium is not retained as a COPC, The reason that local background
concentrations of total chromium are somewhat greater than the reach cr Laboratory-wide backgroundg
concentrations is unknown, although it is worth noting that the ditfetence is not statistically significant and
is also small (approximately 3 mglkg).

E-1.2.9 Cobalt

Twelve cobalt sample results are greater than the Laboratory-wide sediment background value. Statistical
testing results (Table E-1.2-1) also suggest thal the reach CDB-4 doto are greater than the Labaratory.
wide sediment background cata. A review of the box piot (Figure E=1.2-9) confirms this result. The box
plot also chows that cobalt concentrations from the local sediment background samples are somewhat
lower than reach CDB-4 results, Thus, reach cobalt concentrations are intermediate between Laboratory-
wide and local background cata, However, statistical testing shows that reach COB~4 cobalt
concentrations are not greater than local background concentrations, The somewhat elevated cobalt
concentrations measured in reach CDB-4 are thought 1o be derived from 1o¢al parent material and o not
represent releases from Laboratery operations. Thus, cobalt is not retained as a COPC for risk
assessment calculations.

E-1.2,10 Coppor

Although no copper sample results are greater than the Laboratery-wide sediment background value,
statistical testing results (Table E-1.2-1) suggest that the reach CDB-4 data are greater than the
Laberatory sediment background ¢ata. A review of the box piot (Figure £-1.2-10) confirms this result, The
box plot also shows that reach COB-4 copper concentrations are intermediate between Laboratory-wide
and local background concentrations, The somewhat elevated copper comcentrations measured in reach
CDB-4 are thought to be derived from local parent material and to not represent releases from Laboratory
operations. Thus, copper is not retained as a COPC for risk assessment ¢alculations,

E-1.211 Total Cyanide

Statistical testing is not appropriate because there are no detected reach CDB-4 total cyanide sample
results. None of the tolal cyanide detection limits are greater than the Laboratory-wide sediment
background value, as shown in the box plot (Figure E-1.2-11). (Note that no total cyanide analyses were
requested for the local sediment background samples.) Thus, total cyanide is not retained as a COPC.

E-1.2.12 lron

Two iron sample results are grealer than the Laboratory-wide sediment background value, and statistical
testing results (Table £-1.2-1) suggest that the reach CDB-4 data are greater than the Laboratory-wide
sediment background cata, A review of the box plot (Figure E-1.2-12) confirms this result, The box plot
also shows that iron concentrations from the local sediment backgroung samples are greater than reach
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COB<4 results, Statistical testing also shows that reach CDB-4 iron concentrations are intermedinte
between Laboratory-wide and local sediment background concentrations, The somewhat elevated iron
congentrations measured in reach COB« are thought to be derived from local parent material and to not
represent releases from Laboratory operations. Thus, iron is not retained as a COPC for risk assessment
calculations. .

£~1.213 Lead

Statistical testing results (Table E-1.2-1) suggest that the reach COB+4 lead concentrations are not
greater than the Labaratory-wide sediment background data, A review of the box plot (Figure E-1,2-13)
confirms this and also shows that lead concentrations from the jocal sediment bockground samples are
slightly greater than either the reach CDB-4 or Laboratory-wide sediment background concentrations
(compare the interquartile ranges on Figure E«1.2-13), Thus, lead is not retained as @ COPC, The reason
that local backgreund concentrations of lead are somewhat greater than reach or Laboratory-wide
hackground concentrations is unknown, although the ditference is not statistically significant,

E-1.2.14 Magnesium

One magnesium sample result is marginally greater than the Laboratoryswide sediment background value
(2400 mg/ig versus 2370 mg/kg), Statistical testing results (Table E-1.2-1) suggest that the reach CDB-4
magnesium sample results are not significantly greater than the Loboratory-wide sediment background
data. A review of the box plot (Figure E-1.2-14) confirms these results and also shows that magnesium
concentrations from the reach samples are intermediate between the local sediment background and
Laboratory-wide sediment background results, Thus, magnesium is not retained as a COPC,

E+1.2.15 Manganeso

Although no manganese sample results exceed the Laboratory-wide sediment background value,
statistical testing.results (Table E.1.2.1) suggest that the reach CCB-4 data are elevatad relative to the
Laboratory-wide sediment background data, A review of the box plot (Figure E-1.2-15) confirms this
result, The box plot also shows that manganese concentrations from the local sediment background
samples are greater than the reach CDB-4 results, Thus, reach CDB-4 manganese concentrations are
intermediate between Laboratory-wide and local sediment background concentrations, The somewhat
elevaled manganese concentrations measured In reach CDB-4 are thought to be derived from logal
parent material (solls or bedrock) and to not represent releases from Laboratory operations. Thus,
manganese is not retained as a COPC for risk assessment caleulations.

E-1.2.16 Mqrcury

Mercury-was not usually detected in the reach or background sampiles, thus statistical testing Is not
appropriate. The box plot shows the range of detected and nondetected values for reach CDB-4 and
background samples (Figure £~1,2-1G). The two detected sample results from the local sediment
background samples are less than the Laberatory-wide sediment background value, None of the
detection limits excead the background value, Thus, mercury 18 not retained as a COPC,
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E-1.2.17 Nickel

Statistical testing results (Table E-1.2-1) sugges: that the reach CDB-4 nickel sample results are not
significantly greater than the Laboratery-wide sediment background data, A review of the box plot
(Figure E-1.2-17) confirms these results ang also shows that nickel concentrations from the reach
samples are inlermediate between the local sediment background and the Laberatory-wide segiment
background results. Thus, nickel is not retained as a COPC,

E-1.2,18 Potassium

Statistical testing results {Table £-1.2-1) sugges! that the reach potassium data are not greater than the
Laboratery-wide or local sediment background data, A review of the box plat (Figure E-1.2-18) shows that
reach COB-4 potassium concentrations are less than Laboratory-wide and local sediment background
data groups (compare lower quartiles on Figure E+1,2-18). Thus, potassium is not tetained as a COPC.,
The reason that reach background congentrations of potassium are somewhat less than Laboratory-wide
or local background levels is unknown, although it is worth noting that the ditference is not statistically

significant.

E-1.2,19 Selenlum

Selenium was not usually detected in the Laboratory-wide sediment background samples, thus statistical
testing is not appropriate. Eleven detected selenium sample results from reach COB-4 are greater than
the Laboratory-wide sediment background value, and one nondetected sample from reach COB-4 is
greater than the background value. A review of the box plot (Figure E+1.2-19) confirms this result, The
box plot also shows that selenium ¢encentrations from the local seciment background samples are
greater than reach CDB-4 results (Figure E+1.2-19). The elevated selenium concentrations measured in
reach CDB-4 are thought 10 be derived from local parent material and to not represent releases from
Laberatory operations. Thus, selenium is not retained as a COPC for risk assessment Calculations,

Sllver was not usually detected in the reach or background samples, thus statistical testing is not
appropriate. The box plot shows the range of detected and nondetected values for reach CDB-4 and
background samples {Figure E-1.2-20). The one detected sample result for the local sediment
background samples is less than the Laboratory-wide sediment background value, None of the detection
limits or detected sample resuits are greater than the Laboratory-wide sediment background vaiue. Thus,
silver is not retained as a COPC.

£-1.2.21 Sodium

Results of the statistical testing (Table E-1.2-1) suggest that the reach sodium sample results are not
significantly greater than the Laboratory-wide sediment background data, A review of the box plot
(Figure E-1.2-21) confirms these resuits and also shows that Laboratory-wide sediment background
concentrations of sodium are greater than either the reach COB-4 or local sediment background results,
‘Thus, sodium is not retained as 3 COPC. The reason that reach and local sediment background
concentrations of sodium are less than Laboratory-wide sediment background concentrations is not

known.

ER2000-0477 E-7 Octobor 2000

oL




White Hbck Land Transter Parcel Reach Roport

I

Two thamum sample results from rench CDB-4 are greater than the Laboratery-wide sadiment .
background value. The box plot shows the thalllum Labaratory-wide sediment background sample results,
the results from repch COB-4, and the local sediment background samples (Figure E-1,2:22), Note that
the Laboratory-wide sediment background data (BKG group) for thalllum were analyzed by ICPES, which
produces biased results greater.than the soll background value, Thus, comparisons.of reach data with
Laboratory-wide sediment background. rcsults are not appropriam.

Thallium was mfrequemly dctected ln reach CDB-4 and local sedlment background samples. which
means that statistical testing is not apprcprlatc for these data groups. Thalllum was detected in two reach
CD8-4 samples and in two local sediment background somples, The two detected sample results from

" reach CDB-4 were beth greater than the background value, The highest detected thallium result
{1.1 mg/kg) is from.the sample with the highest iron concentration (21,200 ‘mg/kg), which suggests a
common source for both metals, Because elevated iron concentrations in reach COB<4 are hypothesized
1o be derived from local parent material, it Is suspected that elevated thallium results in reach CDB4 are
also derivad fram local parent material and do net represent releases from Laboratory operations. Thus,
thallium is not retained a3s COPC for risk assessmer. caiculations,

5

8-1.2.23 Total Uranlum

Statistical tcstlng results (Tablc E-1.2-1) suggest that the reach total uranlum sample results are not
greater than the Laboratory-wide sediment background data. A review of the box plot (Figure E-1.2-23)
confirms these results, (Note that no total uranium analyses were requested for the local sediment
bnckground samplos ) Thus, total uranium Is not retained as & COPC.

E-1 2,24 Vanadlum

Six vanadium: snmple rosults are greator than the Lnbomtory-wldo sadiment backgmund vaiue, and
statistical testing results (Table E«1.2-1) suggest that the reach data are greater than the Laberatory-wide
sediment background dnta. A review of the box plet (Figure £-1.2.24) contirms this result, The box plot
also shows that vanadium concantrations from the reach samples are intermediate botween the-local and
Laboratory-wido sediment background results (Figure E«1.2-24). Statistical testing also shows that reach
vanadium concemrntlona ary not greator than local sodimant background concentrations (Table E-1.2-1).
The somnwhat olavated vanadium concentrations maasured in roach COB-4.are thought to be derived
trom local parant material and 1o not raprasent releases from Laboratory operations. Thus, vanadium Is
not ratained as &' COPC for risk nssossment calculations,

E-1.2.25 Zine

Statistical testing rosults (Tablo E-1.2+1) suggest that the roach data are not groater than the Laboratory-
wide or local sediment backpround data. A review of the box plot (Figure E-1.2-25) shows that Zine
concentrations are similar amang roach, Laberatory-wide sediment background, and local sediment
background data groups. Thus, zinc Is not retained as a COPC,
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E-20 STATISTICAL EVALUATIONS OF RADIONUCLIDE DATA

" The objective of this saction Is to prasent datalled statistical and graphical analyses that compare
‘radionuclide data‘from reach CDB-4.with Laboratery-wide and local sediment background data,
Lahoratory-wide sadiment background data are prasented in “Inerganic and Radionuclide Background

- Data for Soils, Canyon-Sediments. and Bandalier Tulf ot Los Alamos National Laboratory” (Ryti et al.
1998, 59730). As used in this section, Sackground includes radionuclides that are dorived from
atmospharic fallout, in addition to naturally occurring radionuclidas. Local background samplos were
collacted for isotopic plutonium to provide additionat infermation on jallout concentrations in this area.
Sampla results for the local background samplas are presented in Appendix D,

These anhlysou.wero used to dotermine If the reach data show evidence of contaminant reloases through
o systamatic increasae in the concantration of ana or more analytes 1o lovels grenter than the
concantrations observed in the background data. (Nota: The tigures {or this section have been placed at

the end of tho soc’lon )

E-2.1 Duta Analysls Methods

Two types of data analyses were used to evaiuate the concentrations or mdnonuclfdes In the reach
sample data a8 compared with background data. In the first type, a graphical comparison Is made
betwean reach sample data and background sample data. In the socond type, the results of formal
statistical tewtlng are presomed Each of these methods Is discussed below in more detall,

E230 Comparlsons of Rndlonuclldo Data

“These comparlsone use graphical displays called box plots, which show the actual values tor aach
radionuclide (Figuras E-2.21 through E-2.2+9), The ends of cach box ropresent the “interquartiie® range
of the data distribution, which is specitied by the 25th parcentlie and 75th percentile of the data
distribution, The horizontal line within each box is the median (the S0th porcentile) of the data distribution
(it the numbaer of samples Is four or fawer, the horizontal line Is not displayed). Thus, each box Indicates
concontration values for the central half of the data, and concontration shifts con be readily assessed by
comparing the boxes. It most of the data are reprosentad by a single concentration value (usually the

. detection limit), the box is reduced to a single line, These plots also dapict a line going across the entire
plot that repmsents the cvarall overage concanzration of all dntn groups.

In those atutlstlcal plots one wymbol Is used tor mo analytlcnl laboratory rosults for the potantially

" contaminated sediment samples from reach CDB+4 (CDB-4), anotheris used.for the Laboratory-wide .

.sediment buckground data (BKG), and yat another is usad for the local sediment background samples
(local), (Note that local sediment background data were anly obtained for plutonium.239, -240.) The
symbols are: used consistently in all statistical plots in this sectlon. Laboratory-wide background data are
reprosomod by a square; reach CDB-4 data, by a plus symbol: and local background data, by an x, Also
noto that nondetected snmplo rosu!ts are plottod as the datectlon limit value,

E-2. 1.2 Statlstlcal Tes:lng

B Because the dam fonhese radlonuclldes do not'appear to typncully satisly conditions of statistical

o normullty nonparametrlc statistical tosts ara prefarred for background comparisons, The Wilcoxon rank

© sum tost was used for statistical tasting. The purpose-of this test is to detect whether the reach data show
‘avidenca of a release of any analyte through a. systematic increase in concentration groaterthan that -
obsarvod ln the background datu The wncoxon rank sum-tast pools slte and background data into one

o Ceoverz000 70 .0 . Tem. . ER2000:0477
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aggregate set and determines whethar the average rank of site data is greater than that of the
buckground dala, The Wilcoxon rank sum 1est 1s most sensitive 10 detecting cases where most of the
reach data are greater than the average or median value observed in the background data, Mora
discussion of this test is contained in Ryti et al, (1996, 53953).

The metrics used 10 determing ! a statistically signiticant difference between reach data and background
dota exists are the calculated significance levels (p-values) {or the tests, and the rasults of these tests are
shown In Table E-2.2-1, A low p-value (near 0) Indicates that reach ¢ata are greater than background
data; a p-value approaching 1 indicates no difterence between reach data and background data. H o p-
value is less than seme small probability (0,05), there is seme reason to suspect that the reach statistical
distribution may be elevated above the background distribution: otherwise, no ¢ifference is indicated,

E-2.2 Results

The results of the statistical analyses are presented for each radionuclide and include a discussion of
statistical tests that compare sample results from reach CDB-4 with Laboratory-wide and local sediment
background data.

Table E-2.24
Summary of the P-Values
from the Wilcoxon Rank Sum Statistical Testing

Loboratory (LANL) |
Andlyte Boekgreund Data

Amencium-241 0.806
X Coslum-137 0.477
; Plutonium-238, -240 0.683"
Thorlum-228 0.823
Thorlum.230 0.889
!‘ Thorlum-232 0.746
Uranium-234 >0.999
Uranium:235 >0.659
Uranlum-238 l 0.887

* Note that the p-value for the companson of roach 10 lacal backgtound levels

18 0,488,

E-2.2.1 Amecricium-241

Statistical testing results (Table E-2.2-1) suggost that the reach data are not greater than the Laberatory.
wide sediment background data. A review of the box plot (Figure E-2.2-1) confirms these results, Thus,
americlum-241 is not retained as a COPC,

E-2,2.2 Cesium-137

Statistical testing results (Table E-2.2-1) suggest that the reach data are not greater than the Laberatory.
wide background data. A review of the box plot (Figure E-2.2:2) shows that ceslum-137 concentrations in
the reach and Laboratory-wide background data groups are similar, Thus, cesium«137 is not retained as a

CcCPC.

ER2000-0477 E.23 Qctober 2000 .
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E-2.2.3 Plutonium=239, =240

Statistical testing results (Table E-2.2+1) suggest that the roach data are not greatar than either the
Laboratory-wide or local sadimont background data. A review of the box plot (Figure E-2.2-3) shows that
the interquartile plutonium-239, -240 congontrations are similar among the reach, the Laboratory-wide
background, and the local background data groups. When interpreting the box plot for plutonium-239,
+240, it Is Important to consider the number of samples in each group. For example, there are only seven
local background samples, which means that the upper and lower quartiles of the local background
distribution: are most likely to be understated or overstated with such a small number of samples. it is also
significant that most of the reach CDB-4 and local background sample results are nondatects, so Figure
£-2.2-3 primarily compares nondetected sample rosults for thase data groups. Thus, plutonium-239, -240
Is not retained as a COPC, basod on the absence of significant ditterence between reach data and
background data and on its Infrequant detection (only 7 detects out of 23 total samplas).

E-22.4 Thorlum-228

Statistical testing results (Table E-2.2-1) suggest that the reach data are not greater than the Laboratory-
wide background data. A review of the box plot (Figure E.2.2-4) shows that thorlum+228 cancentrations in
the reach and Laboratery-wide background data groups are similar, Thus, thorlum-228 Is not retained as

COPC,

E-2.2.5 Thorium-230

Statistical tosting rasults (Table E-2.2+1) suggest that the reach data are not groater than the Laboratorys
wide background data. A review of the box plot (Figure E-2.2-5) shows that therium.230 concentrations in
tho reach and the Laboratory-wide background data groups are similar, Thus, thorium-230 ia not retained

as a COPC.

E-2.2.6 Thorlum-232

Stotistical tostlhg rasults (Tablo E-2.2+1) suggest that the reach data are not greater than the Laboratory-
wide background data, A roview ¢f the box plot (Figure E«2.2-8) shows that thorium=232 concentrations in
the reach and the Laboratory-wido background data groups are similar. Thus, thorlum-232 is not retained

ns a COPC.

£:2.2.7 Uranium-234

Statistical testing' rasults (Table E-2.2+1) suggest that the reach data are not greater than the Laboratorys
wide background data. A review of the box plot (Figure E-2.2-7) shows that uranlum-234 concentrations
in the roach and the Laboratary-wide background data groups are similar, Thus, uranium«234 is not

retained as a COPC,

£:2.2.8 Uranlums235

Statistical tosting results (Tabie £:-2.2-1) suggost that the reach data are not greater than the Laboratory-
wide background data. A review of the box plot (Figure E-2.2-8) shows that uranium-235 concentrations
in the reach and the Laboratory-wide background data groups are similar. Thus, uranium-235 Is not
retained as a COPC,

Qctober 2000 : E-4 ER2000-0477
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E-2.2,9 Uranlum-238 R
iy
Statistical testing results (Table E-2.2.1) suggest that the reach dota are not greater than the Laboratory- -
wide background data, A review of the box piot (Figure E-2,2-9) shows that uranium.238 concantrations ;:“\
in the reach and the Laboratory-wide background data groups are similar, Thus, uranium-238 is not +f
retained as a COPC. -
J:
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