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NATIONAL LABORATORY
EST. 1943

Associate Directorate for Environmental Management
P.O. Box 1663, MS M992

Los Alamos, New Mexico 87545

{505) 606-2337
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John Kieling, Bureau Chief

Hazardous Waste Bureau

New Mexico Environment Department
2905 Rodeo Park Drive East, Building 1
Santa Fe, NM 87505-6303

Environmental Management

1900 Diamond Drive, MS M984

Los Alamos, New Mexico 87544
(505) 665-5658/FAX (505) 606-2132

Datre: JuL 1 1 017

Refer To: ADEM-17-0164
LAUR: 17-25406

Locates Action No.: n/a

Subject: Pilot-Scale Amendments Testing Work Plan for Chromium in Groundwater

beneath Mortandad Canyon

Dear Mr. Kieling:

Enclosed please find two hard copies with electronic files of the Pilot-Scale Amendments Testing
Work Plan for Chromium in Groundwater beneath Mortandad Canyon. This work plan addresses
one of several activities being conducted under Los Alamos National Laboratory’s Work Plan for
Chromium Plume-Center Characterization.

If you have any questions, please contact Stephani Swickley at (505) 606-1628 (sfuller@lanl.gov)
or Cheryl Rodriguez at (505) 665-5330 (cheryl.rodriguez(@em.doe.gov).

Sincerely,

= I —

Bruce Robinson, Program Director
Environmental Remediation Program
Los Alamos National Laboratory

Sincerely,

N S ess

David S. Rhodes, Director
Office of Quality and Regulatory Compliance
Los Alamos Environmental Management

Field Office
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Enclosures:  Two hard copies with electronic files — Pilot-Scale Amendments Testing Work Plan for
Chromium in Groundwater beneath Mortandad Canyon (EP2017-0091)

Cy:  (w/enc.)
Cheryl Rodriguez, DOE-EM-LA
Stephani Swickley, ADEM ER Program

Cy:  (w/electronic enc.)
Laurie King, EPA Region 6, Dallas, TX
Raymond Martinez, San Ildefonso Pueblo
Dino Chavarria, Santa Clara Pueblo
Steve Yanicak, NMED-DOE-OB, MS M894
Michelle Hunter, NMED GWQB
emla.docs@em.doe.gov
Public Reading Room (EPRR)
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David Rhodes, DOE-EM-LA
Bruce Robinson, ADEM ER Program
Randy Erickson, ADEM
Danny Katzman, ADEM-PO
Jocelyn Buckley, ADESH-EPC-CP
Mike Saladen, ADESH-EPC-CP
John Bretzke, ADESH-EPC-DO
Michael Brandt, ADESH
William Mairson, PADOPS
Craig Leasure, PADOPS













































Pilot-Scale Amendments Testing Work Plan
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Figure 1.0-1 Injection, extraction, and monitoring wells in the area of the chromium plume
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Figure 1.0-2a Lithologic column for corehole 3 (CH-3) showing rock types for individual beds making up strata in the upper
part of the regional aquifer. The relative position of the R-42 well screen is included for reference.
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Figure 1.0-2b Lithologic column for corehole 2 (CH-2) showing rock types for individual beds making up strata in the upper part
of the regional aquifer. The relative position of the R-28 well screen is included for reference.
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Results from duplicate column experiments passing untreated R-42 water through Miocene Pumiceous sediments treated with an excess of sodium dithionite. Upper plot shows flow rates and normalized
concentrations (C/Co, where C is measured concentration and Co is injected concentration) of nitrate as a function of pore volumes eluted through each column. Cr(VI) never appeared above detection limits in
the outlet flow from either column. Column pore volumes were approximately 17 and 18 mL respectively, resulting in mean residence times of 18-20 h at the average flow rates of 0.9-0.95 mL/h, and the porosity
of both columns was about 0.59. Note the sporadic appearance and disappearance of NOs~, which possibly reflects different levels of oxygen in each batch of water injected. However, lower flow rates also seem
to result in generally lower nitrate concentrations, which may indicate a rate-limited nitrate-reduction process. The lower plot shows the profile of chromium concentrations in the sediments of one of the columns.
The chromium mass calculated to be in the column at the end of the experiment was greater than 80% of the estimated mass injected, which is probably within the error of the measurements. It may also indicate
that a fraction of the reduced chromium was not leached by the 2 molar nitric acid. Some sediment mass was lost during sediment recovery from the columns, so an incomplete mass recovery was expected.
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C(VI) breakthrough profile in a column biostimulated
with 20 millimolar molasses
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Figure 1.0-4  Breakthrough profiles of Cr(VI) and tritium (both expressed as C/Co) in a column filled with SCI-2 sediments and biostimulated with 3.4 g/L molasses, injected only while the tritium was injected (about 2.3 pore

volumes). Untreated R-42 water containing 950 ug/L at pH of 7.5 was continually injected through the column at an average flow rate of 1.8 mL/h. The pore volume of the column was 82.4 mL, resulting in a mean
column residence time of about 47 h. The pH dropped to about 5.5 at the end of the molasses pulse but rebounded to 7.5 very rapidly. Nitrate was also reduced during the initial 15 pore volumes. The tritium pulse
shown in red squares represents the breakthrough of a conservative tracer, and later experiments showed that it also approximates the breakthrough behavior of molasses. Total organic carbon concentrations

(a proxy for molasses) were not measured in this experiment because of the presence of tritium in the samples.
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R-28 Concentrations
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R-28 Normalized Concentrations
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Trends for four constituents at monitoring well R-28 following injection of 30,000 gal. of potable water on September 29, 2016 (T = 0). Left panel shows the trends in concentrations;
right panel shows the trends normalized to the concentrations present in the well before injection of potable water. Concentrations of chromium increased to levels above the T =0
concentrations as tracer and chase water drifted away from the well. Increases over the T = 0 concentrations shown as C/Co values greater than 1 may be from pumping at nearby

CrEX-3 or CrEX-1.
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R-28 Tracers
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Figure 3.2-1  Breakthrough curves for deuterium and sulfonate tracers in R-28. Molasses concentrations would be expected to remain high during the time the tracer concentrations
were increasing and then to decline at approximately the same time and rate as the decline in tracer concentrations.
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