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LEGAL DISCLAIMER

This report was prepared as an account of work sponsored by
an agency of the United States Government. Neither the United
States Government nor any agency thereof, nor any of their
employees, nor any of their contractors, subcontractors or their
employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy,
completeness, or any third party's use or the results of such use
of any information, apparatus, product, or process disclosed, or
represents that its use would not infringe privately owned rights.
Reference herein to any specific commercial product, process,
or service by trade name, trademark, manufacturer, or
otherwise, does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United
States Government or any agency thereof or its contractors or
subcontractors. The views and opinions of authors expressed
herein do not necessarily state or reflect those of the United
States Government or any agency thereof.

This report has been reproduced from the best available copy.
Available in paper copy.

Printed in the United States of America
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Problem
Portions of the ISRM
barrier are losing
their reductive
capacity, diminishing
effectiveness to
Intercept chromium
before it enters the
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Approach to Accelerating ;
Cleanup

100-HR-3 (100-D Area)
Chromium Plume Fall 2005

m  Extraction Well
Vv Injection Well

[ Cr> 1000 ug/L
[ 1Cr>100 ug/l and <1000 ug/L S

] Cr>50ug/L and < 100 ug/L 3 g
[ 1Cr>20ug/L and < 50 ug/L ADGSIA

In Situ Redox

" 1. Testand Mend ISRM Barrier
2. Find Chromium Source

~ 3. Eliminate Recharge
4a. Remediate Through Biostimulatjon
4b. Test Electrocoqgulation Treatment System
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Accelerate Cleanup in 100-DaMend;the ISR
Barrier by Injecting Micron-size Iroh_?

Solution

Inject micron-size iron into deteriorating parts of
the ISRM barrier

Approach

A turnkey contract was competitively bid and
Included laboratory work, modeling, and injection

through existing barrier wells into more
permeable layers

Post-injection monitoring and verification will be
conducted by Fluor Hanford
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Status of Iron Injection

Wy

MSE completed initial column and batch tests on S-
3700 iron in May 2007, found that it does not
effectively reduce hexavalent chromium, oxygen, or
nitrate

Alternative iron products were identified, screened,
and tested

Eight compounds out of an initial 32 were identified
for testing

Two compounds were selected for more detailed
physical and chemical testing

Laboratory tests completed in May 2008




Laboratory Testing, of Zerop/alent Irors R/

e PBatch tests

— Determine the ability of the candidate materials to remove
chromium from a mixture of silica sand and water. Performed in
triplicate

* Injection tests

— Assess
 changes in permeability of the soils
« amount of iron that can be injected into soils
* physical stability of the iron after injection
— Data from these test will be used to select the best performing ZVI
materials for geochemical testing
« Column tests
o Screen the ZVI materials that passed the first two tests
 Used to assess reactivity of the different ZVI materials
— performed at two iron concentrations
e Detailed column tests

— Evaluate the one or two iron compounds that are most promising
from the above screening tests

FLUOR. !




ZV| Reactivity Testing
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Change in Hydraulic Conductivity During Injection Testing
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Flow Cell
1

2
3
4
5
6
7
8
9

Material
RNIP
RNIP
RNIP
RNIP
RNIP
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RNIP
RNIP
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Polymetallix
Polymetallix
Polymetallix
Polymetallix

Flow Rate
(mL/min)

14
14
32
32
75
75

ZV1 Front Distance
(cm)
43.8
41.6
8519
127.6
>305
>305
>305
>305

33
34

RNIP-M2

—&— Control




Geochemical Column Tests, ¥
Phase |l -1

iy

55 centimeters long, 7.6 centimeters in diameter
Used Ringold Formation Soll

Flushed from bottom to top with surrogate
groundwater

Three concentrations of each ZVI material,
triplicate columns for each
— 1.5 wt%, 0.15 wt%, 0.015 wt%

Approximately 40 pore volumes passed through
each column
— Collected at approximately 3, 8, 12, 18, 25, and 40 PV

— Analyzed for pH, ORP, SC, DO, T, N (nitrate, nitrite,
ammonia), alkalinity, sulfate, iron speciation, and total and
hexavalent chromium




Geochemical Column Test Resu.ug'
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Cr6* Reduction In the Preferred Materlals-..
0.15 wt. % nZVI
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Nitrate In the 0.15 wt% Materia@y
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Other Laboratory Tests

Numerical Modeling of ZVI Injection

—Develop estimates of the extent that ZVI can be
Injected

— Evaluate the injection parameters (injection
parameter sensitivity analysis)

Tank-scale Injection

— An intermediate step
between the lab
studies and field
Injection

— Opportunity to
physically verify that
Iron can be injected







 Perform geophysical
characterization before,
during, and after
Injections

Inject 2,400 kg of RNIP-
M2 in ~370,000 L of
water

Collect data from the
four wells surrounding
199-D4-26 before and
after injections
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Schedule

 Field injections: August 4-15, 2008
 Final Report: December 15, 2008




