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OR AND TRACE ELEMENT BACKGROUND GEOCHEMISTRY OF
ED SOIL PROFILES, LOS ALAMOS, NEW MEXICO
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Abstract—Baxkgmund-elemental concentrations for 24 metaks and nonmetals relevant 1o the Environmental Res
toration Project at Los Alumos National Laboratory were determined tor v anety of souls and geomorphic setungs
across the Pajarito Plateau. Approximately 175 sotl samples were analyzed for background-elemental cancentra-
tions ustng HNO, ileachable element concentration and HF ttoral element concentration) sample digestion tech-
niques. Leachable background elemental concentrations in soils provide information for risk calculations relevant
1o the bi itabilicy of el Backg! d-el | concentrations 1 soils on the Pajurito Plateau generatly
vary with parent material, the degree of soil development. and other tactors. Sotl B horizons typically have mgher
concentrations of several trace elements. including As. Be. Th. and U. relative 10 soil A and C horizons. Higher
concentrations o these trace elements in B horizons may de due to higher abundances of chemically active phases
that enhance the adsorption of metals. such as femc 10xy thydrovides and clay minerals. Vanations i soil<iemen-
1al concentrations may aiso be related to mineratogical varauons in soil parent materials. Background-clemental
soil data are used to determine possible vontanunation or 1o establish clean-up levels based on the calcutation of a
horizon-specific upper tolerance limit t(UTL) for each element.

INTRODUCTION _ T ¢ soil ch o g ah 4
- R ‘ X . € purpose of soil characterization studies presented here is to deter-
a:;'::::é’g'lamm‘g‘::&y&’;gzxfxgﬁ mine the nature and variability of background-clemental concentrations
by activities over the'pas&' ca. 50 yrs requires Kknowl edge of and soi} parameters within glifferem soil horizops fora variep' of svil pro-
\ernenial cherisiry of geological-and hydrological media. files at LANL. V{e summarize work Vpresemed in two exiensive reports by
n of natural background levels forms the basis for Longmire et al. tin press a. b) including: (1) results of soil characterization
§ 3 : L decisions for the En- studies conducted by Watt { 1996) and McDonald (un_p}ubl.. 1993): () ana-
pant of the Resource  1¥tical methods used to determine background chemical (analyte) distri-
\} Cofrective action process de- bupons in soils; {3} relations among background levels of trace elements.
fotection Agency (EPA). Specifi- soil chemistry. ‘and the degree of soil dévelopment (pedogenesisy: and (41

ackaround- eletnental chemistry is statistical analysis of the background-elemental data set for soils.

ategies a sites. (2) SAMPLING SITES AND METHODS
and (3) establish Siee characteristics id field methods
ng the past four years, Twenty-one soil profiles distributed acrss the Pajarito Plateau were
across LANL to deter-  described in the field and sampled for chéimical analyses (Fig. 1: Table 1.
f maj These focalities allowed sampling of:many of the varied soils and geomor-
phic settings that occur on the Pajarito Plateau. providing an evaluation of
‘ the variability in soil characteristics and chemistry within several of the
Plateau vary widely,  soil series previously described by Nyhan et al. (1978). Most sampled soils
wpography. soit age,  were collected from mesa tops. Other geomorphic settings sampled in-
: cluded Holocene and Pleistocene alluvium and colluviutn (Table 1.

Topogr: Surficial Materls)
canyon bottom Holocens aiuvium
cefyon bottom Holocens dohwim
- mesatop gully Holocene colluvium
Typic Hap ponderosapine  mess top Pleistocend siuvium
Calcic Haploxeralf pondefosspine  base of westem scarp  Holocehe tolluvium
Typic Dystrandept pondsrosipine  mesatop E! Cajete:Pumics
Calcic Haploxeralf pifion-juniper mesatop pra-El Cajote soil
no soll pifton-jumper mesa top pre-El Cajste sod
Andic Dystrochrept pondeross.pine  canyon bottom Holocens alluvium
Udic Paleustalft pondercsapnie  base of westem scarp  pre-El Cajete coluvum
pondercsapine  alluvial fan Pleistocens slluvium
West Jeméz Rosd pondarosd pine  base of western scarp  Holocens colvum
Mesits dei By i e piton-juniper mesatop pre- snd postEl Cejete soiis
Psjarito Road ic Hop! grass mesa top pre- and post E) Cajete soiis
ic Haph)! prass mesa top pre- and post ) Cajete sois
grass mesa top post E! Cajete sediment
arass mesa top post E1 Cajete sediment
pifion-juruper mesa top pre- and post El Cajete sois
pion-juriper mesa top pre- and post El Cajete soils
prifon-junper mesa top pre- and post El Cajete soils
pifton-juniper mesa top pre. and post El Cajotd sois
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not included in the background-elemental data set for the Laboratury.
The B and C hotizons are less affected by the anthropogenic L and these:
horizons generally have uranium concentrations similar 1o other back-
ground soil horizons. o
Application of background soil data for determining possible contami- - =
nation of to «tablish clean-up levels is based on the calculation ofa -
horizon-specific UTL for cach-element. Site data greater than the UTL. -~

calculated threshold value are copsidered to exceed-the normal maxi- o

mum background concentration for a-particular element. UTLs for all
elements wete calculated for the A, B and C soil horizons; the greatest:
number of samples were collected from the B horizons, Calculated UTLs
are genetally similar among ‘A. B and C master horizons. although sev-
eral systematic trends indicate dn-entichment of severaltrace metals within
B horizons-relative 10A and Chorizons. Reasons for similar UTL values:
may be (1) combined 8 horizon data is from'a wide range of B horizons.
ranging fromweakly 10 strongly. developed B horizons. (2) small sampl
size for A andC horizons restilting in higher UTLs relative 10 B hori-
zons, and (3),predominance of sampling of weil developed soils felative
10 weakly developed soils. Additional background samples collected {rom -
A horizons would ¢nhance the ata set because few samples (< 30) have:.
been colleted from these horizons. A horizons.are particularly impor-

1ant because these surface horizons may be contaminated from nearby -
potential contarninant release sites. )
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