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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



100-D Chromium Source Investigation,
Southwestern Cr(VI) Plume
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Refine Location of theyChromiupik
Source(s) |

Problem

Groundwater data show that there is a continuing source of chromium
feeding the ISRM plume. The source needs to be identified and treated
before a final ROD can be enacted.

Solution

Geochemical and hydrogeologic investigation of the aquifer has been used
to “backtrack” Cr(VI) to the source

Phase 1
Drill 7 boreholes near the origin of the groundwater plume
Collect and analyze vadose zone samples for chromate

Monitor chromium concentrations and groundwater levels in the wells for 6
months

Monitor water levels (new wells, existing monitoring network, river stage)

Phase 2

Drill four new monitoring wells near the southwest plume source to further refine
source




Extraction Well
Injection Well
Monitoring Well
Aquifer Tube

Chromium > 1000 ng/L
Chromium > 100 ug/L and <1000 ng/L
Chromium > 50 pg/L and < 100 pg/L
Chromium > 20 ng/L and < 50 ng/L
Chromium < 20 ng/L

100-HR-3 (1

00-D Area)
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100-D Plume Maps Befanre, and
After Phase | Source Investigation

Before spring of 2007, the
groundwater plume map
Indicated the source was
near the 183-DR Filter Plant

New wells drilled in FYO7
showed the source is
located farther north,
perhaps associated with the
chromate transfer facility
where rail tankers were
unloaded

Concentrations of Cr(VI) in
certain new wells is much
higher than previously
encountered
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Cr(VI) Contamination




New Wells in 2008

Drilled 4 more groundwater monitoring wells to
further refine the source location

Collected and analyzed vadose zone samples for
chromate

— Three of approximately 50 samples were above
detection of 0.22 mg/kg hexavalent chromium

— Highest value was 1.5 mg/kg hexavalent chromium
Collected aquifer samples every two feet while
drilling, and after completion/development

— Highest value was 22,000 ug/L

“Hot spot” has moved from 199-D5-104 to 199-D5-
99 to FYO08 well 199-D5-122
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Cr(VI) vs Time [Low Concentration Wells]
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Current Plume Configurationy/
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Groundwater Flow WModeling®

 Net regional flow towards Columbia River,
out with reversal at high river stage

Hydraulic gradients generally small in
nigh concentration zone

Particle tracking simulation indicates near
stagnation in high concentration zone
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Particle Tracking Parallelfte ¥
Plume
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Conclusions

 Flow modeling and particle tracking
simulations suggest near stagnation of
high concentration zone

Simulated particle track is consistent with
observed “wandering hot spot”

Possible preferential flow around high

concentration zone; dispersion at zone
margin supplies Cr(VI) to the extended
plume




Conclusions (coritinued) «fff

 High concentration zone fits within one-
hectare circle
— Could target this area for vadose zone
remediation
« Model based on current data neither
requires nor eliminates an active vadose
Zzone source

« Estimated mass in high concentration
zone: 170 kg as Cr(VI) in 4x10° L




