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Soil was passed though a 2 mm sieve. The fraction of particles <2.0 mm [~30%

wt. of original sample] was used for batch experiments and for sediment
characterization.

(2) Arear 2 Serf(hnghruraninm, I ovw nitraie)

The majority of the work was performed inside a nitrogen purged glove bag or
glove box to protect the microbial community and minimize the oxidation of any
U(IV) to U(VI). Sieving and homogenizing the soil in its natural state was not
possible because of the high clay content.

The soil was made into a slurry/solution using the Area 2 groundwater and passed
through a 5.6 mm sieve [~25% wt. of original sample]. The mixed slurry was
then poured into trays and placed inside a N2 glove box to evaporate the
excess moisture. A strong desiccant was used to remove the moisture in the
glove box. The sediment cakes were removed from the trays and again passed
though the 5.6 mm sieve to re-homogenize and crumble back into a form
appropriate for packing columns.

(3) Area 3 Soill (high nitrate, low: tramiuim)

Soil was passed though a 2 mm sieve. The fraction of particles <2.0 mm [~45%
wt. of original sample] was used for batch experiments and sediment
characterization.
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Table A: Soil Particle Size Analyss

Moisture
Content! (%) g -3)

1415 + 1.4
Area 2 Soil (<5.6_mm)
Area 3 Soil (<20 mm) | 1228 +0.09 (2.83 + 0.08 | 51.5

The moisture content reported was measured by drying a weighed amount of
weighing once the soil cooled down to RT (air dry).

“Density was determined by water pycnometer.

*The hydrometer method was used to determine the soil particle size distribution.
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Background Groundwa ter
Area 2 Groundwa ter
Area 3 Groundwa ter
ackground Soil

Area 2 (<5.6 mm) Solil

Area 3 (<20 mm) Solil
Area 3 (<5.6 mm) Solil

Methods:

11:1 soil extractions (24 hrs) of soil samples were used to make pH &
2 Corning € ectrode

*YSI 3253 cell
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Background Groundwa ter

Area 2 Groundwa ter

Area 3 Groundwa ter

I U conc. JE -

Backgoroun d Soil

Area 2 Solil

Area 3 Soil (<20 mm)

Area 3 Soil (<5.6 mm)
Method:

! KPA-11 (Kinetic Phosphorescence Analyzer, Chemchek Instrume
% Liquid Scintillation
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U1V UV
Sample uncert
fraction fraction
Area2, samplel -E-

Area 2, sample 2
Area 2, sample 3

Area 2 Soil, average of _-
Area 3 Soil, _sample 1

Method:

ia
w
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I+

! Determined through synchratron x-ray absorption spectroscopy &t N9.S Beanli
Leb.
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Oxidation State of Uranium in

NABIR Oak Ridge Soils

Area 2 sample 1 Area 2 sample2 Area?2, sample3 Area 3, sample 1
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0.0

0.0

-5 0 5 10 15 20

U(vl) 90%
U(IV) 10%
uncert. 7%

5 0

5§ 10 15 20

U(VI) 70%
U(IV) 30%
uncert. 14%

5 0

5 10 15 20 -5 0 5
energy relative to U{ IV) L edge, eV

U(VIl) 69%
U(IV) 31%
uncert. 11%

U(VI) 82%
U(IV) 18%
uncert. 17%

Initial conditions for our latest experiments have uranium primarily in U(VI) forms.




roundwa ter mg N/ L
ackground Groundwa ter 0.06 83
Area 3 Groundwa ter 11737

Soil?
ackground Soil
Area 2 (<5.6 mm) soil
Area 3 (<20 mm) Solil

5
Area 3 (<5.6_mm) Soil
Methods:
! Lachat flow injection anayzer

2 KCl extraction: 1:10/ soil: 2 M KCI
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Background Soil 2

Area 2 (<5.6 mm) soil?

Area 3 (<2.0 mm) Soil? 0.21 |
Area 3 (<56 mm) Soi* | 373 | 028 |

Method:
! Elementa Carbon Analyzer
21:10 soil extraction (1 hr) were used to measure Carbon in soils
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Method:
IManometer method, soil was reacted wi
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Al, O, 1796 £ 0.12 69 £ .
Fe as Fe,O, 6.27 £ 0.03 8.44 + 0.38 6.
MnO 0.26 £ 0.00 0.37 £ 0.05 0.
MgO 2.09 £ 0.00 2.07 £ 0.11 1.
CaO 1.14 + 0.00 3.81 £1.30 0.
Na,O 0.81 £ 0.05 .37+ 0.07 0.
K,O 4.80 £ 0.02 5.06 + 0.17 3.
P,Os 0.13 £+ 0.00 0.08 + 0.01 0.
SO, <0.04 <0.04
Loss on Ignition 463 =0 7.87 £ 0.86 5.

*note CO 2inc luded inlosso n ignition

Trace Elements

Concent rations in dried pow der (mgkg soil)

Background Soil Area 2 Soll Ar
Pb 13 33+ 1
Nb 14 30
Zr 251 155+ 1
Y 22 22 + 1
Sr 67 92 +1
Rb 134 131+2




SeCKUeUIRESSEAIMER

Area 2 Sediment

Area 3 Sediment 3ix 105 cellsig

Non Detectable: dehydrogenase, phc
Biolog Enrichments: Analysis incom|
DNA Community Analysis: in progres
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‘ gilof of NCS=cigel Ue:s (""‘<v AEERS
CUIMEN NG RE IO URGEVELETRITEHNRNTWELE)

8 Plegressiier DaieiEaneraioinAlncuhaion s ares ey
N pregressiinvestigating rates; ol NOS- UG red ucion
I FESPORNSE (6 0KganIc carven amendmenisDUENeORITE
carkhen concentraen required tercompleie
denitrfication We: are Investigaing the EficCacy oiie
commercially availaible siew: releasing poelyiactaENeIin
ofF carbon (Regenesis HRC) in adaitien teraapie
release version of the same product (RegenesisiERIE
Prime). We are following miciehiial actViy uaeual
analysis off gas headspace CO5; CiH) INF@REigEN =SB [d6)]
complete reduction of NOS- ane U6 wewill
destructively sample sediment/seluten anerexilacl
DNA In order to determine changesiin micrepiel
community composition In respenSe o eacihtieaimens
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Regenesis HRC Prime Fast 6.0 16.91
Regenesis HRC Prime Fast 4.8 18.73
Regenesis HRC Prime Fast 2.2 23.70
Regenesis HRC Slow 6.0 30.77
Regenesis HRC Slow 4.8 19.02
RegenesisHRC Slow 2.2° 26.07
No added Carbon N/A 6.0 52.53
No added Carbon N/A 4.8 59.33

/ pH increased by adding 1M KOH
* Unbuffered pH of solution after carbon addition
® pH decreased by adding 1M HCI

W Initid nitrate concentration of groundwater from Area 3 was 56,000 ppm.
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2ant- 2, Diffiusion=limited UG+
FIPEERCHEMICAINaRSToNANGHNERE
IACKAIBURGEEIEESEMIIMENTS)

PIOYIESSS 10 DAlE Col U EXEnmENTSI ol 2ty ESEaIEN]
Pregiess: derisype examines ther Urcenitaminanen
priecess, witht U6# diffitisieninte soil celumns ai
diifierent levels: ofinitial erganic carnon anaiicrellel
activity. The second set ol experimentsHiecus omn
ploremediation oif previeusiy: contaminaiec SeaieERvss
With erganiic carben selutiens dlffusmg NENEGFSIKED
columns. Measurements include Ulexidatien staie
determination by micro-XANES SPECLGSCOpYFSEItilE
U (kinetic phesphorimetny) redox: petentiaiNareiiiney
microbial activity, and micrekial communikAaneiy/sSisy
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» Pant8y UZsreoxidation in subsurface 6
 ENVIORIMEN TSI EVEIINIONOXY 0 ENEed
coneditions (FRC Argel Z sadiarts)

8 PleQress el date: IESE eExpeninenis are designedie
evaltiaierthel oneFternm staniiiny eirprevielsiy,
plereduced Ulnrsiep 4 ol ths expeiment, EREHAEERZ
Sediments contaimmer 200 ppmE U, rtialiNApraineiyazs
UG+ Were packed nte coltinmns andiitisea Wik 2cieie
selutions ter accelerate reduction. SUpPpPeKRing
measurements include analyses oif Urconceniiaieiisig
effiluents, In-situ determination i Sedimeni-UGEEENUZES
redox potentiall profiling, and perewaterchemiceal
analyses. This stepi s neafnge completemnNelieine
steps, columns willl be expesed (6 OXY/CERAIECNVEIENS
under flow-through or diffusiien conditiensy Wit
sediment and soelution U6+ cencentiaiensimoniered
to determine reoxidation rates.
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