Isotope ratio mapping of depleted uranium contamination
from the NLI Colonie site
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Introduction

The use of depleted uranium (DU) munitions by US and British forces has been highly controversial. On impact with armoured targets, the dense
pyrophoric metal combusts, shedding uranium oxide particulate that can be inhaled into the lungs. Depleted uranium 1s both weakly radioactive and
chemically toxic, and it 1s frequently cited in the grey literature as a cause of Gulf War Syndrome. However, under the scrutiny of peer-review, no
link has been established between low-level inhalation exposure and veterans’ 11l health.

This research project aims to improve understanding of the behaviour of DU particulate in the environment, using a case study of a site that 1s
’ heavily contaminated by historic aerosol emissions. The research will help predict the long-term fate of pollution from uranium oxide particulate.
SRR T discarding fis=abotduring fight This poster focuses on defining the present distribution of contamination.

_The kinetic energy of the DU dart penetrates armoured targets.
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Uranium isotope ratios from individual particles

We analysed the uranium isotope ratios of individual uranium oxide particles (in the 30 to 60 um diameter
range). The particles were concentrated from contaminated soil and dust samples using heavy liquids. Grain
mounts were sampled using laser ablation (New Wave Research LUV266 with 10 um spot), and solutions

using a desolvating nebuliser (Cetac Aridus). High precision 1sotope ratios were measured using multi-
collector ICP-MS (VG Elemental AXIOM) at the NERC Isotope Geochemistry Laboratory (NIGL).

| 238U I 235U

6.E-05 - '__:':.:'_ '_1;1: - E,ﬁ 1;'-2265,_&395:;‘%:';1:{*' z .
@ 137-142 | A R SR A
. 142 _ 156 Calms: 11.8 % B _r!_.ﬁ‘c"fl":_ %;*}hg'gﬁ:;;éh;m ) '.::":. Y ;51 . .;q
. Above: wind rose (blowing from), g ' , f&'w' 3%“?-'?; r T i %‘: \ ;ﬁ;tﬁ , . Ff 3
156 - 173 Albany Country Airport data - ey .l ' I;:“'-‘é 4 'T-:"%:'i?“ﬁ . .,!y.f":-*"tf_ R
. 173 = 231 1961-1984. B . B - “ E‘:h r;{%:éna 4:;-@ 2}- :ﬂ*ﬁ _._-_‘:* 1 Ry ,“:.,} 1
Left: map of surface soil uranium 236U “u ol PRI Rt SR o j’i"‘w}? %
@® 231-312 isotope ratios. Natural uranium 2386 4 E-05 - W g ® N ,. . ;:‘}f @hs'""::“;.g'g#.-_”?;_ 5“"&",-"
| has a **U:**U ratio of 137.88, 142 R IRV, (O L S AT Y
312 - 407 is distinguished frlom natural with *- . |:;0_| o' eaﬁz'a‘ﬁ’.}i‘. e TR e e
ncertainty. A crude interpolation ) Grain mount for laser ablation,
O 407 - 484 gf the dlataydepi(;jts tl‘lle distribultion e .. . uranium oxides highlighted red.
of contamination. Sampling
locations were dictated by access l'
to undisturbed land within an
lieClilist e L] ® L A-MC-ICP-MS (NIGL, laser ablation)
e T e Nl e % Vi b 46, o s S | |
\ httpJ//www.nysgis state.qy.us/ . =~ - i ® MC-ICP-MS (NIGL, solutions)
PRI, . N . . " = CHEM-LAD-434 (pre-existing data
The distribution of depleted uranium contamination revealed by isotope ratios - (P J )
]
Soil and dust samples have been analysed by quadrupole inductively-coupled-plasma mass-spectrometry 0.E+00 | | | |
(ICP-MS) at the British Geological Survey.
0.15% 0.20% 0.25% 0.30% 0.35%

The map above shows the spatial distribution of depleted uranium contamination in surface soils 235e ¢ 1 238
surrounding the former NLI plant. It 1s apparent that prevailing winds (see wind rose, above right) controlled u/=u
this distribution. Contamination has been traced as far as 5.8 km from NLI (limit of detection “*U:*"U ~ 142

. 4% D : Do : : : . :
or ¢. 4% DU component) The graph shows that individual particles are 1sotopically distinct, reflecting

251 | 25 (%) The graph on the left shows depth Variezl?’tsions in the UF, feedstocks used at NL&SThere are Variegigéns in both the “*U
0.9 0.4 0.6 profiles from four sampling pits. and U abundance, with a cluster at 0.2 % —U aqd 2.7x1077U This could
; | | The profiles show an exponential have implications for the interpretation of contamination in bulk samples. High resolution images of a uranium oxide
0 o g - decrease in contamination with However, the bulk sample data, shown in the frame above, are compatible with a B e e L e Dl
S e o i depth, rgqchmg natural 2 component mixing line; demonstrating that these samples have effectively more than 25 years.
1 *—e. \. O~ composition around 40 cm below aggregated and averaged the signatures. Enriched uranium is not seen in these
H\H\ surface. There is increased samples.
e 204 homogenisation in the surface
o samples, but there 1s no strong
< | association to the organic rich
[ 40 surface layer (0 - 20 cm).
o . _ . : :
T location (from NLI) Primary particles survive as UQO,
= | o in surface soil samples Summary
o e— 1.8kmN .
n i&% (unpublished EXAFS data). « Depleted uranium contamination is evident in soils and dusts surrounding the former NLI site.
60 - —o— 2 km WNW Particulates may have been
—— ' physically transported by wash « The spatial distribution of contamination was controlled by prevailing winds.
1 }0.5 km N ad through and bioturbation, with L L
7 —e— \ only limited dissolution and « Contamination can be traced to at least 5.8 km from NLI, and to 40 cm depth 1n soils closer to NLI.

reprecipitation. « The background concentration of natural uranium in the sandy Colonie soils ranges 0.7 to 2.2 mg/kg.

« The isotope ratios from bulk samples fit a mixing line between natural and depleted uranium.

:  On average, the uranium emitted from NLI comprised 0.2 % “"U and 3.2 x10™ **U.
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