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Date: WAY 2§ 2015

Refer To: ADESH-15-083
LAUR: 15-23126
Locates Action No.: N/A

John Kieling, Bureau Chief

Hazardous Waste Bureau

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

Subject:

Dear Mr. Kieling:

Submittal of the Interim Measures Work Plan for Chromium Plume Control

Enclosed please find two hard copies with electronic files of the Interim Measures Work Plan for

Chromium Plume Control. This work plan is submitted by the Los Alamos National Laboratory (the
Laboratory) to conduct interim measures in an effort to control chromium migration in the regional
aquifer in accordance with Section VIL.B.1 of the Compliance on Consent.

Because the Laboratory seeks to implement this work as soon as applicable permits and reviews are
in place, we would like to meet with New Mexico Environment Department personnel to discuss
the scope and answer any questions you may have.

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, Sincerely,

Lf\,’&" |
O L 4. ﬂué 4 fn

Al1son M. Dorries, Division Leader
Environmental Protection Division
Los Alamos National Laboratory
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Christine Gelles, Acting Manager
Environmental Management
Los Alamos Field Office
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ADESH-15-083

Enclosures:  Two hard copies with electronic files — Interim Measures Work Plan for Chromium
Plume Control (EP2015-0089)
UMTLB o
Cy: (w/enc.)

Cy:

Cheryl Rodriguez, DOE-EM-LA, MS A316
Stephani Swickley, ADEP ER Program, MS M992
Public Reading Room (EPRR)

ADESH Records

(Letter and CD and/or DVD)

Laurie King, EPA Region 6, Dallas, TX

Raymond Martinez, San Ildefonso Pueblo

Dino Chavarria, Santa Clara Pueblo

Steve Yanicak, NMED-DOE-OB, MS M894

Danny Katzman, ADEP ER Program (w/ MS Word files on CD)
PRS Database

(w/0 enc./date-stamped letter emailed)
lasomailbox@nnsa.doe.gov
Kimberly Davis Lebak, DOE-NA-LA
Peter Maggiore, DOE-NA-LA
Annette Russell, DOE-EM-LA

David Rhodes, DOE-EM-LA

Dave Mclnroy, ADEP ER Program
Randy Erickson, ADEP

Jocelyn Buckley, ADESH-ENV-CP
Michael Saladen, ADESH-ENV-CP
Tony Grieggs, ADESH-ENV-CP
Alison Dorries, ADESH-ENV-DO
Michael Brandt, ADESH

Amy De Palma, PADOPS

Michael Lansing, PADOPS
























































































































Chromium Plume Control IMWP

Figure A-4.0-17 Observed (black dots in the upper figure) and simulated (red line in the upper
figure) heads are depicted in the upper figure, and the simulated drawdowns are
depicted in the lower figure for R-61 screen 1

Figure A-4.0-18 Observed (black dots in the upper figure) and simulated (red line in the upper
figure) heads are depicted in the upper figure, and the simulated drawdowns are
depicted in the lower figure for R-61 screen 2
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Figure A-4.0-19 Observed (black dots in the upper figure) and simulated (red line in the upper
figure) heads are depicted in the upper figure, and the simulated drawdowns are
depicted in the lower figure for R-62
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e

Ambient Groundwater flow
#

Figure A-5.0-1 Schematic representation of CZ of CrEX-1 assuming only advective steady-state
groundwater flow through the regional aquifer
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Chromium Plume Control IMWP

Notes: The computational grid is structured with local grid refinements near the existing wells. Vertically, the grid has higher
resolution close to the top of the model and grid spacing increases with depth. The lateral spacing is ~50 x 50 m (~160 x
160 ft). The vertical spacing varies from about 1 m to 15 m. The grid includes about 540,000 nodes and about
3,053,000 elements. The coloring represents the different geologic units. The top of the model is constrained by the regional
water table.

Figure A-6.0-1 The model domain and the computational grid
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Figure A-6.0-2 Model calibration targets (black dots) and predictions (red dots) for the
drawdown at R-1 to pumping at CrEX-1
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Figure A-6.0-3 Model calibration targets (black dots) and predictions (red dots) for the

drawdown at R-11 to pumping at CrEX-1
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Figure A-6.0-4 Model calibration targets (black dots) and predictions (red dots) for the
drawdown at R-13 to pumping at CrEX-1
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Figure A-6.0-5 Model calibration targets (black dots) and predictions (red dots) for the

drawdown at R-15 to pumping at CrEX-1
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Drawdown (m)

Figure A-6.0-6
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Figure A-6.0-7
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drawdown at R-35b to pumping at CrEX-1
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Figure A-6.0-10 Model calibration targets (black dots) and predictions (red dots) for the
drawdown at R-43 screen 2 to pumping at CrEX-1
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Figure A-6.0-11 Model calibration targets (black dots) and predictions (red dots) for the
drawdown at R-44 screen 1 to pumping at CrEX-1
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Figure A-6.0-12 Model calibration targets (black dots) and predictions (red dots) for the
drawdown at R-44 screen 2 to pumping at CrEX-1
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Figure A-6.0-13 Model calibration targets (black dots) and predictions (red dots) for the
drawdown at R-45 screen 1 to pumping at CrEX-1
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Figure A-6.0-14 Model calibration targets (black dots) and predictions (red dots) for the

Drawdown (m)

0.00

0.05

0.10

0.15

0.20

0.25

0.30

drawdown at R-45 screen 2 to pumping at CrEX-1

R-50#1
Il. .::D T T T
o+ . + « target
’ « « prediction
10-2014 11-2014 12-2014 01-2015

Figure A-6.0-15 Model calibration targets (black dots) and predictions (red dots) for the

drawdown at R-50 screen 1 to pumping at CrEX-1
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Figure A-6.0-16 Model calibration targets (black dots) and predictions (red dots) for the
drawdown at R-50 screen 2 to pumping at CrEX-1
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Figure A-6.0-17 Model calibration targets (black dots) and predictions (red dots) for the
drawdown at R-62 to pumping at CrEX-1
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(a) Lateral permeability

(b) Vertical permeability

Notes: The inverse model analysis also takes into account the pressure changes observed from municipal water-supply pumping in
the nearby groundwater production wells.

Figure A-6.0-18 Model estimated hydraulic conductivity (lateral and vertical) based on R-28 and
CrEX-1 pumping tests
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(a) 1 yr of pumping

(b) 3 yr of pumping

Notes: The CZ accounts only for advective groundwater flow; it does not account for diffusion, dispersion and dual-
porosity effects. Results are preliminary and will be updated with new data from pumping.

Figure A-7.0-1 Model predictions of the CrEX-1 CZ after 1, 3 and 5 yr of pumping model
predictions using 2014 model update of the 2012 model (Phase Il Sandia
Investigation Report [LANL 2012, 228624]) accounting for aquifer heterogeneity
based on R-28 and CrEX-1 pumping tests
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(c) 5 yr of pumping

Notes: The CZ accounts for only advective groundwater flow; it does not account for diffusion, dispersion, and dual-
porosity effects. Results are preliminary and will be updated with new data from pumping.

Figure A-7.0-1 (continued) Model predictions of the CrEX-1 CZ after 1, 3, and 5 yr of pumping
model predictions using 2014 model update of the 2012 model
(Phase Il Sandia Investigation Report [LANL 2012, 228624]) accounting
for aquifer heterogeneity based on R-28 and CrEX-1 pumping tests
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Notes: The model predictions are based on the 2012 model (Phase Il Sandia Investigation Report [LANL 2012, 228624]). The
results are preliminary and still a work in progress.

Figure A-8.0-1 Model predictions of the chromium concentrations at 2016 and 2021 without
active pumping and injection
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Notes: The model predictions are based on the 2012 model (Phase Il Sandia Investigation Report [LANL 2012, 228624]). The plots
show model predictions for 2016, 2017, 2019, and 2021 (after 0, 1, 3, and 5 yr of pumping/injection, respectively). The
results are preliminary. Here CrEX-1 is pumping at 80 gpm for 5 yr (2016—2021), and CrIN-4 and CrIN-5 are injecting for 5 yr
at 40 gpm each (2016-2021).

Figure A-8.0-2 Model predictions of the impact of pumping and injection scenarios on the
chromium concentrations
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Notes: The model predictions are based on the 2012 model (Phase Il Sandia Investigation Report [LANL 2012, 228624]). The plots
are showing model predictions for 2016, 2017, 2019, and 2021 (after O, 1, 3, and 5 yr of pumping/injection, respectively). The
results are preliminary. Here CrEX-1 is pumping at 80 gpm for 5 yr (2016—2021), and CrIN-4 and CrIN-5 are injecting for 5 yr
at 40 gpm each (2016-2021).

Figure A-8.0-2 (continued) Model predictions of the impact of pumping and injection scenarios on
the chromium concentrations
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Pseudocolor

DB: c07e1-i1i2.00112.vtk
Cycle: 112 Time:2016.06
Var:Cr

1050.

F -4.4

—800.0

3713

550.0

—300.0

. o »
50.00 Time=2016.06

K81
Pseudocolor
DB: c07e1-i1i2.00128.vtk
Cycle: 128 Time:2017.06
Var:Cr

1050.
F—AA

— 800.0

550.0

—300.0

- T g
5000 Time=2017.06

Notes: The model predictions are based on the 2012 model (Phase Il Sandia Investigation Report [LANL 2012, 228624]). The plots
are showing model predictions at 2016, 2017, 2019, and 2021 (after 0, 1, 3, and 5 yr of pumping/injection, respectively). The
results are preliminary. Here CrEX-1 is pumping at 80 gpm for 5 yr (2016—2021), and CrIN-1 and CrIN-2 are injecting for 5 yr
at 40 gpm each (2016-2021).

Figure A-8.0-3 Model predictions of the impact of pumping and injection scenarios on the
chromium concentrations
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Notes: The model predictions are based on the 2012 model (Phase Il Sandia Investigation Report [LANL 2012, 228624]). The plots
are showing model predictions at 2016, 2017, 2019, and 2021 (after 0, 1, 3, and 5 yr of pumping/injection, respectively). The
results are preliminary. Here CrEX-1 is pumping at 80 gpm for 5 yr (2016—2021), and CrIN-1 and CrIN-2 are injecting for 5 yr
at 40 gpm each (2016-2021).

Figure A-8.0-3 (continued) Model predictions of the impact of pumping and injection scenarios on
the chromium concentrations
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Notes: The dashed line represents 50 ppb chromium concentration. R-45 concentrations are substantially impacted only by the
CrIN-3/CrIN-4 injection (see section A-8.0, scenario 4). R-50 concentrations are impacted in all pumping/injection scenarios
but the highest impact is when CrIN-1 and CrIN-2 are injecting (scenario 4).

Figure A-8.0-4 Model predicted chromium concentration curves for R-45 screen 1 and R-50
screen 1 under different scenarios: (1) no action; (2) CrEX-1 pumping only;
(3) CrEX-1 pumping and CrIN-4/CrIN-5 injecting; and (4) CrEX-1 pumping and
CrIN-1/CrIN-2 injecting
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Table A-4.0-1
Summary of the Estimated Effective Aquifer Properties between
the Pumping (CrEX-1) and Observation Wells during 2014 CrEX-1 Pumping Test

Max
Transmissivity Storativity drawdown

Screen (mZ/day) (-) (m) Comment
CrCH-1 1700 0.06 0.06 Very limited pressure record
R-1 na* na >0.01 Difficult to analyze; small drawdown (?)
R-11 750 0.07 0.057 None
R-13 820 0.06 0.056 None
R-15 na na na Potential transducer problems
R-28 na na na Data gaps; difficult to analyze
R-33 #1 na na 0.023 Difficult to analyze; small drawdown (?)
R-33 #2 na na na Difficult to analyze small drawdown (?)
R-35a na na na Difficult to analyze; small drawdown (?)
R-35b na na 0.022 Difficult to analyze small drawdown (?)
R-36 na na na Difficult to analyze; no drawdown (?)
R-42 820 0.06 0.092 Data gaps; difficult to analyze
R-43 #1 na na >0.01 Difficult to analyze; small drawdown (?)
R-43 #2 3100 0.03 0.039 None
R-44 #1 540 0.1 0.089 None
R-44 #2 680 0.06 0.097 None
R-45 #1 780 0.09 0.069 None
R-45 #2 5200 0.007 0.045 None
R-50 #1 540 0.2 0.2 None
R-50 #2 1000 0.01 0.26 None
R-61 #1 1200 0.1 0.06 None
R-61 #2 850 0.1 0.069 None
R-62 4900 0.007 0.034 Data gaps; difficult to analyze

*na = Not available.
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