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Research Objective:



The overdl god of the study is to quantify the mobility of soil actinides from al three modes of
mobility: wind eroson, water eroson, and vertica migration. We are conducting a set of sudies
at DOE facilities where actinide kinetics are of concern, particularly Rocky Hats, Hanford, and
WIPP. Wind erosion is being quantified usng spatialy- distributed aerosol measurements,
induding findy time-resolved measurements, and will be correlated with meteorological and
ground cover conditions. Water erosion is being quantified usng rainfal smulator experiments
in the fidd to measure vertica and horizontal changesin the tracer distribution. Vertica
migration is being sudied using tracersin soil columns to quantify the effects of various
biologica and weathering processes. The results are being integrated usng a modding
gpproach, building on exigting code and modifying the predictions based on experimentd
results.

Research Progress and Implications:

This report summarizes work after 2 and 1/2 years of a 3 year project. The mobility of
actinidesin surface soilsisthe mgor driver of risks to human hedth and the environment for
DOE fadilitiesin arid/semiarid environments. Understanding this mobility isan EMSP priority in
the category of Hedlth/Ecology/Risk for addressing numerous and extensively contaminated
DOE dtes. Uncertainty in actinide mobility is the fundamenta driver for remediation decisons,
litigation issues, and long-term stewardship Strategies. Indeed, actinide mobility isaready a
high-visihility issue a Rocky Hats and Hanford, upon which current litigetion and cleantup
decisions are pending, and public groups are increasingly concerned about changes resulting
from environmental disturbances such asfire that increase mobility. Similar issues exist a other
DOE fadilitiesin arid/semiarid environments (i.e., Nevada, 1daho, Los Alamos, Pantex, and
WIPP). Uncertainty in actinide mobility hinges on the relative roles among three modes of
trangport: (1) wind erosion, (2) water erosion, and (3) vertical migration, each of which depends
on severd interrelated environmenta factors. The objective of our study to date has been to
quantify the mohility of soil actinides from dl three modes usng a combination of fid sudies,
laboratory studies, and modeling for severd stes. We have developed a data set that quantifies
actinide mohility by the three processes and have integrated our results by developing initia
assessment tools that will provide the basis for incorporating a strong technica information into
the cleanup decision-making process. Our god isto provide DOE with data and tools that
improve risk assessments, cut cleanup cogts, and facilitate technology transfer. Our
accomplishments to date include devel opment of advanced measurement techniques for
assessing the three pathway's; new data on each pathway based on site-specific fied and
|aboratory measurements a three mgjor DOE facilities;, and multi- pathway, multi-Site
assessments of mobility based on existing long-term transport models. Our measurement and
assessment results point the way to future payoffsfor DOE. Firg, estimates from equilibrium-
type modelsindicate that the relaive importance of actinide transport by wind erosion, water
eroson, and vertica migration differ among and between sites, that these differences can be
more than an order of magnitude within a Site, and more than an order of magnitude across
dtes. These results can be used to prioritize efforts to improve risk assessments and
remediation and are some of the first multi- pathway, multi-Ste estimates for DOE facilities.



Second, field studies demongtrate that disturbances that reduce ground cover, such asfire or
heavy grazing, can increase wind and water eroson by more than two orders of magnitude.
These results demondtrate the need to factor in disturbance events and recovery rates into long-
term assessment of actinide mobility. Third, al three pathways are driven by low frequency,
extreme climatic and disturbance events that greetly increase trangport rates compared to long
term averages. These results highlight the need to account for extremesin climate and
disturbance that occur on afiner time-scae but may contribute most to long-term risks.
Improved risk assessment for addressing remediation, litigation, and long-term stewardship will
require amore mechanistic understanding and predictive capakility for these low frequency, high
impact events.

Planned Activities

In the next 6 months, we will collect data from Hanford, complete data and modeling anayses,
and report on results of fidd and lab measurements and model assessments. In addition, we will
present atak and a poster a the EMSP meeting in April and a symposium &t the Health
Physics Society in Junein Denver. We will submit an EMSP renewa proposal to extend this
work to account for low frequency, high impact events that drive contaminant transport.

Information Access:
Many of the results will be presented a a Symposium at Hedlth Physics this summer, with
abgtracts to be published in a supplement to Hedth Physics. Severd manuscriptsarein

progress



	Research Progress and Implications:
	Planned Activities:
	Information Access:

