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3:40 PM  Chromec, F. Winche

USE OF THE WEPP AND HECST MODELS YO PREDICT SO EROSION AND ACTINIDE
TRANSPORT IN SURFACE WATER AT ROCKY FLATS
CHROMEG, F. Winchester, Rocky ML Remadiation Services, Raciy Flats Environmental
Technology Site, 10808 Highway 93, Unit B, Buiiding No. T8928, Galden, CO,
80403-8200, SCHAPER, Lynna, WETHERBEE, Gregory A, Wright Water Engineers, 2490
W. 26th Ave., Suile 1004, Denver, CO, 80211, SPITZE, Kenneth, Desliny Rasources,
2425 Lipan 51, Suite 7, Denver, GO, 80211, DAYTON, Chistine, Kaisar-Hill, Rocky Flals
Environmaental Technology Stte, Goldan, CO 80403
The Rocky Flats Environmental Technology Site (Site) is using the Watershed Erosion
Prediction Project (WEPP) modal davelopad by the Agricultural Research Servica to assess
contributions of contaminated sediments to surface water. Tha WEPP model predicts
runoff, soil loss, and sediment delivery, by particle size, for agricultural and rangeland
conditions. The Sadimentation in Stream Networks (HEC6T} model is the latest of the HEC
tamily of hydeofogic modals and has baen modified to be particularty useful for modeling
sedimant transpert in small streams. Tha WEPP model sediment-delivery estimates for three
walersheds, tolaling 950 hectaras, ware caupled with spalial and particle-size analysis of
plutonium-239,240 (Pu) and americium-241 (Am} activity in Sile soils to praduce soil and
actinide mobility maps in order to guantify potential sources for sedimaent and aclinide loading
1o surface water and 1o fagilitate tha determination ¢f cleanug levels for actinides in surface
soils that will be protective of surface water quality. Tha runoff, sediment, and actinide
loading eslimales from the WEPP model ware then used as input tor the HECGT model to
sslimate sediment routing and yialds for the walersheds. Site surface walar moritoring dala
was usad 1o calibrats the models. Surface soil samples from the watersheds ware
analyzed for Pu and Am content and distribulion among discrele water-slable particla-size
tractions. GIS and Krelging techniques ware usad for spatial analysis of he sail actinide
atlivity-concentrations and to produce soil and actinide mobility maps. Parameter sensilivity
was evaluated during the calibration steps. This is the first time that WEPP has been used 16
predict actinda transport and guide remediation strategies {or a Department of Enargy facility.

3:55 PM  Nichols, Kyls K.

REVISITING THE PEDIMENT PROBLEM USING "“Be AND “Al; A CASE
STUDY OF THE IRON AND GRANITE MOUNTIAN PIEDMONTS, MOJAVE
DESERT, CALIFORNIA
NICHOLS, Kyle K. and BIERMAN, Paul R, Geology Dept., University of
Vermont, Burlingtan, VT 05405, kKknichol{@zo0.uvm.edu; CAFFEE, Marc,
CAMS, LLNL, Livermore, California $4550
'What is the sediment transport rats across large arid region piedments? At what rate
is sediment supplied to Mojave Desert piedmonts? Are piedmonts depositional,
erosionat or transport surfaces? These are some uflhe&umimsﬂmt We Can answer,
over the 10" t 10" year time scales, by using "Bo and AL
We collected 40 sediment samples to quantify large-scale piedmont processes and
rates. 1) Valley samples collected from streams draining rangefrent basins quantify
sediment generation retes of the uplands (~0.01 g am™ y'"). 2) Soil profile samples,
from two soil pits {1-m deep), suggest sediment transport replaced deposition in the
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Holocens. 3) Integrated samples, from 5 transacts parallel to the rangefronts, spaced et
= 1 km intervals down piedmont, show a remarkably
regular i i nuclide abund: for the Iron
(A) and the Granite (B) Mountain piedmonts.
B ‘We used models of these isotopic data, to
5 nderstand piedmont behavior. Channels migrate
o 1 2 a2 4 & o 7 rapidlyand rework the surface at short timo scales
Estance from rngatront (ory (<1000 years). Soil pit data, B-horizon data, and
maximum channel depths suggest that the current
thickness of sedirment in transport is 2010 30 am. Soil pit data alse suggest a change
of surface process from deposition to transport. Modals show average sediment
transpon. ries across the piedmonts are 35 + 10 em y™.
4:10PM  Clapp, Erik M.
SEDIMENT GENERATION AND EXPORT RATES IN THE NAHAL YAEL DRAINAGE BASIN,
DETERMINED FROM COSOMOGENIC 10BE AND 26AL, NEGEV DESERT, SOUTHERN
ISRAEL
GLAPP, Erik, M., and BIERMAN, Paul R., Nalural Resources & Geology, University of
Vermont, Burlington, VT 05405,eme@smemaine.com; CAFFEE, MW., Lawrence
Livermors National Lab, Livarmare, CA 84550
Sediment flux from Nahal Yae), a small (0.6 km*2) mountainous drainage basin in the Negev
Dasert has baen monitored for 3 dacades, an abundance of data replicated in few olher
besins. We measured 10Ba and 26A!in 16 sediment and B bedrock samples representing
sediman sources and sinks. We usa these data to determine fong-term, time-integrated
(10~ years) rates of sedimenl generalion, identify sadiment sourca areas and sadiment
genemltion processes, and compare rates of bedrock erosion for different lithologies.
Wa calculated & basin-wide bedrock-equivalent [owering rate of 28 +- 6 m/My and,
assuming steady-state, a long-term sediment export rata of 79 +- 17 lonsfkm~2fyr from
channel sediment collected near tha outlet of Nahal Yael. Cur dala yield erosion rate
eslimates slighlly lower (36%} than sediment export rates calculated using the historical
sediment loading data.

Maasursment of cosmagenie nuclides in geomorphic features provides insight into
processas shaping daser environments. Threughout most of the hasin (excluding the
upparmast highlands), average 10Be concentrations measured in the badrock samples {2.4
+i- 0,63 x10°5 atoms/g) wers significantly grealer than those measured in the channal
sediment (1,25 +- 0.04 x10%5 alams/g), hillslape colluvium {1.25 +/- 0.05 x10"5 atomns/g), and

basin alluvium storad in terraces (1.56 +/- 0.15 x1075 aloms/g). These data suggest that
most sediment is generated on the hillslopas under colluvial cover rather than from
weathering of exposed bedrock. Tha slightly higher nuclide concentrations maasured in
basin alluvium as compared to channal sediment and hillslops colluvium indicate sediment
storage for a minimum of 5 ky.

Addilionally, nuclide dala suggests difflerences in rales of erosion for diffarent lithologies.

From our data, we find Ihat gneissic granite erodes more slowly {13.8 +/- 3.4 m/My), than
palitic schist (26.0 +/- 19.6 m/My) ar amphibolite (16.5 +/- 5.4 mMy).
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4:25 PM  Nezat, Carmen A.

THE PHYSICAL AND CHEMICAL CONTAOLS ON RARE EARTH ELEMENT
GONCENTRATIONS IN DISSOLVED LOAD, SUSPENDED LOAD, AND RIVER CHANNEL
SEDIMENTS OF THE HOKITIKA RIVER, NEW ZEALAND
NEZAT, Carmen A., canezat@wgs.gec.ua.edw; GRAHAM, Elizabelh Y.; GREEN, Nathan
L.; LYONS, W. Berry; NEUMANN, Klaus, Dept, of Geclogy, Univ. of Alabama, Tuscaloasa
25487-0338; CAREY, Anne E., Environmenta) Instilule, Univ. of Alabama, Tuscaloasa
35487-0207; HICKS. Murray, NIWA, Christchurch, New Zealand.
Recanl sediment llux estimates suggest thal rivers draining high-standing oceanic islands betwegn
Australia and Asia may contribute 50% of 1he total sedimant llux 10 1he oceans. Because ihs reg.
dence time of this sediment may be very short compared ta larger continenlal rivers, terrestrig|
geachemical inputs to the ocean, calculated from these larger rivers, may ba in ermor.

The Hokilika River in New Zealand flaws out of lha Southem Alps westward into the
Tasman Sea. s sleep gradienl enables the river to act as a 'shool,’ ransporting watar and
sedimens quickly from the mountains 1o 1he ocean. lis catchmen! {352 km2) is undariain
predominately by schist. Precipitation is 8.4 m/yr, and suspanded sediment yield is 17,000
vkm2/yr. We have measured the rare ¢anth element {REE) concantrations in tha dissolved
load, suspended load and river channel sediments of the Hokitika River for comparison lo
major waorld rivers and 1o establish what effect paricle residence time has on geochamistry,

REE cancenlralions of tha Hokitika suspended load and river channel sediments differ littla

frarn each other and the avarage upper crustal valuas. Though the suspended load
namalized to the upper crusl resembles tha Amazon River REE patlern (posilive anomaly for
the mid-REE), the Rokilika normalized REE values are lowar by an order of magnituda.
These preliminary data suggest that REE concenlrations in the suspsanded load increase with
residence time (which is crders of magnilude larger in the Amazon River). The dissolved
REE concenlratiens of the Hokitika Fiver narmalized 1o the upper crust display pattems and
concentralions similar to the Ohio and Mississippi Rivers, suggesting that the selulion
chemistry (8.4., pH), and not the residance lime, controls the dissolved REE concantralions.
Our initial REE results indicale Ihat rapid physical wealhering minimizes differences in
chemistry batween the weathering products and reactanis.

4:40 PM  Smoot, Joseph F.

VARIABILITY OF SEDIMENTATION RATE AT QWENS LAKE, CALIFORNIA, AND PYRAMID
LAKE, NEVADA DUE TO FLUCTUATING LAKE LEVELS
SMOOT, Joseph P., U.S. Geological Survay, M.S, 955, Reslon, VA 20182,
jpsmoct@usgs.gov.
Variations in sedimentation rate dus to fuctuating lake levels are compared in two similar
lakes fed by large rivers draining Lhe Sierra Nevada. Bolh lakas are intermitiently
hydrelogically closed and have similar climatically induced lake level histories. Pyramid Lake
atlained greater depths and had a much larger eflective fetch than Cwens Lake. Numeraus
small slzeams draining directly from the Siarra Nevada also feed Qwans Lake, whereas
small drainages inte Pyramid Lake are mosly dry.

An examination of [ale Qualemary sedimentary records of (ha two lakes Irom cores and
outcrop suggests systematic changes in sedimentation rate in raspons to climale change.
Within Lhe central lake basins, sedimentation rales ware highes! during lowast lake levels,
and lowest during the highest lake levels. Superimposed on these large sediment packages,
decimetar-scale successions of sedimant also reflect changes in lake fevel. In these
dacimeter-scals successions, shallowing laka sequences are much Ihicker than lhose
indicaling deepening, This was due to wave focussing of sedimant into a prograssively
smaller area and 1o ercsion of lake sediments left in the drainages. Rising lake levels
drowned drainages. causing dellaic sedimantation furiher from tha basin center and
resulting in dispersal of suspanded sediment aver a facger area. Dacimeter-scale sediment
sequences conlaining wava-deposited sand show less asymmatry, probably due o the
erpsion of fine-grained sediment by waves.

Sadimentation rates vary wilhin a lake basin from proximity and geometry of grainages,
drainage influence on lake lavel changas, and inheritad 1opography from wave and stream
erosion. For instance, in the narrow Truckes River vallay south of Owens Lake, lake
regression produced sirongly asyrmmetric upward coarsening successions on top of thin
transgressive wave deposils and muds. Canyon culting during vary low lake levels changed

this pattem 1o fransgressive mud layers separaled by desiceation surfaces, tufas, or wave
deposils, as deliaic sedimentation was foeussed into the canyon and mud deposition

required lake level to exceed canyon deplh. In the wider Owans River vallay, this lopographic efiecl
was unimporiant and lateral variability in deitaic sedimenialicon was mare pronounced.
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1:30PM  Licht, K. J.

VERTIGAL SEDIMENT FABRIC AND ITS RELATION TO MEGAFLUTES IN THE GENTRAL
ROSS SEA, ANTARCTICA
LIGHT, %.J., Dept. of Geological Sciencas and INSTAAR, Univ. of Colorada, Campus Box
450, Boulder, CO 80308, lichl @ucsu.colorado.edu; SHIPP, 5.S., and ANDERSCN. J.B.,
Depl. of Geology and Geophysics, Rice Univ., 5100 South Main, Houstan, TX 77005
ANDREWS, J.T., Depl. of Geological Sciences and INSTAAR, Univ. of Golorado, Gampus
Box 450, Boulder, CO 80308,
Sedimant fabric measurements from central Ross Sea (CRS) till reveal lhat elongale particlas
ara oriented with lhair long axes nearly vertical, relative ta the seallcor. Fabric was
astimated by thrae diferent methods to characterize all parlicle size [ractions of the
sediment. CRS cora sites with verlical fabric are spatially associated with megatlutes
identilied from Mullibeam Swath Bathymetry. Apparent long-axis orientations of 1797
pabbles from six cores were measured off X-radiographs. Only pebtles with a long-shart
axis ratio »1.5 were considered. The six cores all show a nearly vartical fabric (70-80") at
depths >85-100 ¢m to lhe base of the core (2-3 m). Anisctcopy of magnatic susceplibility
measurements also reveal a nearly vertica! fabric. Additionally, significant sediment
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