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. . .. E~EMENT' BACKGROUND GEOCHEMISTRY OF 
SOIL PROFILES, LOS ALAMO$, NEW MEXICO 
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,\bstrKt-B.~~:Ii.~mund·dcm~ntal ~on,~ntrauon' fur ~.l mct~l' .and nonmctab relt~antto the En\ aronmtntal Re,. 

toranon Prt>JO:.:I at L'" .-\lumo~ :"all(lnal L&boratory "'ere d•~termmed tor a '~net)· of...,,,, . .nd l!eomofllhic '~"'"!!' 

acn>~' the P:tJunto Plateau. Appro,Jmalo!ly I ~5 ..uti -amplts """'analyzed for backgrnund-eltmcnlal co"'cntra­

uon~ u~mg HNO, i leachable ~Jemtnt con.:enrration t and HF •total dement concentrauon 1 -amph~ digestion tech· 

niques. leachable background elemental con<:cntrations in 'iflll' pruvtde mli:mnalion for mk ~alculauons rei~ ant 

to the bioa~ail;ability of elements. Back;round-elemental .:onc~ntrations ta 'iOils on the PaJarito Plateau ecnera!l~ 

\"111')1 with parent material.the degree of ~oil dc~elopment. and other !"acton. Sod B horizon~ t~-pically ha•c hagher 

concentration• ,,f ~veral1race element>. includana As. Be. Th . .1nd U. n:hlti\·e to !iOtl ,>.and C horizons. Higher 

conccnuation~ of these trace elements in B horizon.. ma~ bt due tu hil!her abundances of .:hemically a.:li•e pha.es 

that enhance the :l<borption of metal~. wch as felT" lOX) lh)dro\ides and clay mmerals. Vanations m soil..:lemcn· 

tal concenuations may also bt related to mineralogical vanarton' in ,;oil plllCm materials. Backgroond-elemcntal 

!lOti data are used tO.detennine po&~ible comammation or to e!>lablish dean·up kvel' based on the calculation of a 

horizon·specilic upper lOierance limtt tUTLI for each elciMI!I. 

:t¢ru)l:nin~·enviirol1mtental impacts to surface waters. groundwaters. 
at Lo~Aiamos National Laboratory c LANL 1 

a.ctavtt11es ·')ver tbe ·SO yn requires knowledge of 
~~e~~"tal :ge<~•loticalandbydrological media. 

forms the basis for 
i)ysit$l<O,S\I~I)rt 1ri5k<ln~lnaJien1~i\t decisioM for the En­

of the Resource 
process de· 

). Spedfi· 
• v ....... , •. ,. •• _ a~)UI'ba'tk.i~r:otJnQ eleme'ntal chemistry is 
eloP.~ijnJpllll8~1li~ ~,~llilclion.,su'tl!egies at sites. 12) 

distinguish 
14) establish 

. . . the past four years. 
..:onductcid ~ross LANlto deter· 
a yariety of major and ttacc metals 

defen·s: ib.te· . bli¢ltgi'Q"nd elemental dll1a 
has been complicaie4 because the 

~\Cb,lit8Cteri$tic:s;of soils on the Pajaot9:Pllteau vary widely. 
~>·:.rnnnr•"' ·,.,.;w,orlnln~ in parc:ot tr~aten"aL «>poJfiPby. soil age. 

TA-73 
TA.flll 
TA-18 
TA-48 
TA·38 
TA-d 
TA-33 
TA.HS 
TA-18 
TA-18 
TA-51 
TA-63 
TA.fl3 
TA-$3 
TA-63 
TA-87 
TA.e't 
TA-e7 

State Hilii!W'IV 4 
Melita del8uey 
Anr:ho CllityOrt 
WHt Jeintt Rolid 
WM J•Mez'Rolid 
Welt jemii'Rolid 
Met~te .del au.y 
Pajlriiu Rolld 
Ptjlilto .Rolid 
Pejarato Rrid 
Pe,ltltoRo~ 

typac ~.i~s­
Ciki: HIP!ox•ralf 
no 1011 
Andie oys1rocl\rept 
Udic:P-~ 
Udlc Plll*uiW 
Typ1CHepiuttllr 
UlhiC ustoclnj)t 
TypieHeplu&talf 
TypieH~ 
Llll'llcU~pt 
Udlc UttOGinPt 
T)'PlcHII)Mtllf 
Typic Ht~~~ltlsQtlf 
Typic 

The purpose of soil characterization studies presented here is to deter­
mine the nature and variability of ba~o-kground-elemental concentration~ 
and soil parometen within different soil horizons for a variety of soil pm· 
files at L.o\NL. We summari~ work presented in two elttensi\"C reports b~· 
Longmire et al.lin press a. b) in<:luding: 1 I 1 results ot'soil characterization 
studies condu~ by Watt c 1996) and Md>onald tunpubl.. 19931: 121 ana­
lytical melhOdsused to determine background chemical lanalytel distri· 
butions in soils> j3) relations amon$ ~ground levels of traee clements. 
soil chemistry. and the degree of soil development 1 pedogenesis 1; and 1.l1 

swistical analy$ls of the background·elemental data set for ~oils . 

SAMPJ,.JNGSiftS ~METHODS 

Slre~:iifraetci medu. 
Twenty•one soil. profiles dii;trlblited ·across the Pajarito Plateau were 

described in the fteld and samp!Cid tOr theinical analyses !Fig. I; Table 11 . 
These localities alloWed samplii'is :of many of the varied soils and geomor· 
phic settings ·tbat occur on tbe PijariU> Plateau. providing an evaluation of 
the variability In soil characteristics and. chemistry within several of the 
$Oil series ~Viously described by Nyhan et al. ( 1978). M~t sampled soils 
were coli~ ffom ~ tops. Olher. geomorphic ~lings sampled in· 
eluded Hol~l)l: •llhd Pleistocene alluVIum and colluvtul'n ITable I). 

fir 
pli'\on-junlilllr 
j!loncltnt$11 Pine 
pondlli'ola:pine 
pondllfotii pirll 
pill~ 

pillon·juriiplf 
pondllfOA.plne 
ponclll(ost pll\1 
pon~HPIIlt 
ponderasa ptne 
pillon-junlllllf 
grail 
GfiU 
greu 
II'IU 
p•flon-junper 
plfiOM')\nlltr 

mesa<tiljl:guilv 
mnetoP 
bill of wntilrll SCIIP 
m .. atop 
m"'top 
m"'top 
c-.yon bottom 
bill of wtatem ll:lfP 
alluvlelftn 
b- ofwttteril scarp 
mnatop 
m"'top 
mesa top 
mesa tot» 
mnatop 
mesa top 
me .. top 
mnatop 

Holocene 
Holocene colluvium 
Pteistoen lllluvium 
Hotoctitt toiiMum 
El Cejete PUinic:e 
pre-EJ Cejete IOil 
pre-El CejtteiOil 
Hotocentllluvlum 
pre•El Cajete coiiiMum 
Pleistocene elluvUm 
Hotoc:- c:oiiiMum 
pr .. end po«.l!l CIJett son 
pr .. end poat El Cejete soill 
pr .. 11t111 poat 1!1 Cejete soilS 
post El Cllletuediment 
post El Ctjete Hlllment 
pre· lltlll post El CIJete 10~1 
pre- arid POll El Cljete IOill 

pre. 11111 post El Cajete 101111 
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not included In the bac:kground~len~cntal data ~et for the_ lo~burutni'y. 
The B and C horizons are less affected by the anthropogenic l' 01nd tlw~ 

horizons senerally have uranium concentrations \imilar to uthet biiCk· 

ground ~oil b0ri10ns. 
Applic;niort of:bnckground soil data for dcterminins po~s1ble c:ontami­

nation or to ~tablish dean-up lt~"tls is based on the calculation ofa 

horizon·spetiftc UTL fQr each element. Site data pearer than the l:TL- · -- -

calculated threshold value are considered to exceed the normal mui· 

mum backsrriund concentration for a 'ptlrticutar element. U'fU fur all 
elements were c_alculated for _the A. 8 and C soil horizom: the greatest 

numb!lr of samples were collected rrom the S:horizontt. Calculated UTI,..s 
are generally Mmilar among A. B and C master hori~t)ns. although sev. 
eral systemauic trends indicate lin eniidin'lent of se~rai trace metals within · . _ 
8 horizons ,.lative ro A and Chorizoi'IS. Reasonli for similar UTL values• .· 
may be 11 J .:ombined B horizO,~ (lata iHrom a wi4k raitae of 8 horizons. ·. -' 

ranging ftomweiakly to stl'9~gly. de~l~ciB horizons. (~)small ~ample- : 
size forA andC'horizons ~s~lting i'n;tiigbet UTls ~lative roB hori·:· . 
zons. and (3);pre<i9minanceofs!linj)llnj ofwelldevcl~d soils relati~-e 
to weakly deYtlOped soils.Additibni!(i;ifoek~toull!l!iiiiTIPies collectedfroni , 
A hOrizon~ would enhance tlie',&ta set because 'few s,.mples I< 301 have·. ·. 

been col~ .'from ·ibese bOri.Z<IIIS- A horizons •··~cularty impor. 
tant beC:ause:ltiele surface·horiWns may be contan\in'ated from nearby 
potential comaminant releaie sites. 
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