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The speciation or chemical form of metals governs their fate, toxicity, mobility, and
bioavailability in contaminated soils, sediments and water. To assess these chemical
properties and to accurately gauge their impact on human health and the environment we
need to characterize metals at the atomic level. To attain in situ atomic level information on
the speciation of metals we utilize high-energy synchrotron X-rays to probe chemical
structure. At the Advanced Photon Source (APS) of Argonne National Laboratory (Argonne,
IL) (Fig. 1), we incorporate X-ray absorption (XAS), X-ray fluorescence (XRF), and micro-
tomography spectroscopies to analyze environmental samples to determine the true, in situ
speciation of metal contaminants. Currently, several Divisions within NRMRL are assisting
in the development of EnviroCAT, a dedicated synchrotron radiation facility at the APS for
research on environmental science problems on a wide range of issues concerning
worldwide human welfare, spanning problems in both pure and applied science and
engineering. This innovative research tool is expanding our ability to directly identify the
role of metal speciation on many dynamic processes that influence risk. Several research
projects made possible by the application of synchrotron techniques are highlighted below.
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Chromium Speciation in Permeable Reactive Barriers (PBRs) Arsenic in Ironite®
used for Groundwater Restoration
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Microprobe and u-EXAFS of Zinc Contaminated Sediment Lead Release from Pipe Scales in Washington DC
Zinc contaminated sediment at the Indian Head Naval Warfare Center, Indian Head, Maryland As a result of changing water disinfectants lead pipes in DC, previously
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