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maximum contaminant levels. Bulk density: 1.334 g/cm3
Particle density: 2.645 g/cm?3
Porosity: 0.496 e
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 Remediation by humic acid (HA) has shown to be a
otential approach for controlling mobility of
contaminants.

* Humate Injection scenarios are used to predict the sorption of
HA on sediment and determine optimum concentration of
Huma-K and flow rate, as well as to compare to experimental N st it secentl i
breakthrough curves. BERRRIAANSY

Acidic Groundwater

5,000 mg/L at 4 ml/min

\, ~, -, ~.

\\\\\\\

~~~~~~
. ., - hd

1
[
I H ! I

- - S -
: i POV AR - S = =
1 [ T Vol Y 1 [ s} R S el pat
; i Hi \ \ ! ! ! v | - -~ ~— —
1 H X . .y ~— .-
1 [ TR : [ . - - . .
- \ ~ ~= “- .
H [ R FRNLTERY Y outiet concentration, X = U. : A i -~ . ~.en .
i ] P 1 N \ H ! 1] \ S = S-a
H 1 H ' ] ] » 1 ] ! [N .. s ~—
1 i I R IR (Y D ' 1 ' H ! Y e . N
1 ! i Pt Vs IN N i H ! ! [N - — -
\ \ 1 - -
! 1 ! [ Y B H ] ' 1 1 N Seal .
i N \ AN | [ ! 3 - -
] ] \ '\, I i ~— ———
] [ R A AN i [ i N e -~
' ' \ \ DO \ s . .
H : i 1 i N AN . ~. 1 |' H H ! Il ~ —
\ ~ ~ h ! “ -
i i 03 < S S i ' H | i N ~—
- - 1] : 1 ! ~ ‘\ b Y 1 H |' i 1 . ~..
' ' . - - S ~u, i Il H ] ] ~
' ' 1 " . - ~ - ' ! ~
' ' 1 [ - - Se Rt i ! ! i H h ~
H i H P ~ ~ -~ -~ i 1 ! ! -

-
_—

Objectlves

e Study the migration and distribution of HA injecte
in to subsurface systems ) umn experiments i : 1
support of uranium reme ' The inje

» Obtain sorption and desorption para | shi
and understand sorption under different levels e
of pH

————
a-K at'high pH is eXpe

cial groundwater

R
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* The modeled injection scenarios suggests the optimal Huma-K concentration and flow for column
over saturation and best amount of sorption to sediment.

The results from previously conducted humate injection tests will be Wﬁ?e the properties of humic acid.
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* Characterization of F-area soil.

 Perform column flow through bromide tracer tests.

* Preparation of artificial groundwater to mimic SRS
groundwater.

* Preconditioning of columns to bring pH of soil to
field conditions.

» pH of 3.5, 5.0, 6.0, 7.0 will be attained.

* [Injection of Huma-K into column and study the
sorption by analyzing the effluent via UV-Vis
spectrophotometer.

 Perform desorption for 3.5, 5, 6, and 7 pH solutions.

Future Work

—| Barbed fitting
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e Continue column experiments to determine sorption and desorption properties to use
for actual field deployment

 |n addition to uranium, ICP tests will be performed for iron and silica.

 Data from this experiment will be used to develop a subsurface flow, rate, and transport
model of distribution of humic acid for in situ treatment

Fig 3-4.Experimental Column Setup
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Abstract

The F-Area seepage basins at Savannah
River Site (SRS) have received
approximately 1.8 billion gallons of low-
level waste solutions, containing nitric
acid, radionuclides and dissolved metals
due to plutonium separation operations
from 1955 to 1988. The waste solutions
became a source of contamination for
groundwater and soil at the site, with
U(VI) and other radionuclides above
their maximum contaminant levels
(MCLs). For remediation, humic acid
(HA) technology has shown to be a
potential approach for controlling
mobility of radionuclides. Because
sorbed HA and uranium develop a
strong bond at slightly acidic pH, the
mobility of the contaminant molecules
should decrease with flushing of SRS
groundwater. Column experiments are
planned using SRS soil from the F/H
Area to examine the sorption and
desorption properties of HA in SRS soil.
The data from these experiments will
then be used to perform modeling of
the migration and distribution of HA
injected into the subsurface.
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