Department of Energy
Richland Operations Office
P.O. Box 550
Richland, Washington 99352

December 20, 2018
CERTIFIED MAIL

Mr. Tom Carpenter
Hanford Challenge

2719 East Madison Street
Suite 304

Seattle, Washington 98112

Dear Mr. Carpenter:
FREEDOM OF INFORMATION ACT REQUEST (FOI 2019-00199)

This letter is in response to the electronic Freedom of Information Act (FOIA) request you
submitted to this office requesting “written comments submitted to the Department of Energy in
response to the Department’s Notice of Availability of the Draft Waste Incidental to
Reprocessing Evaluation for Closure of Waste Management Area C at the Hanford Site...”

Your request was assigned to the U.S. Department of Energy (DOE) Office of River Protection
(ORP) to conduct a search of their files for responsive documents. ORP has completed its search
for records and 824 pages of documents were located and are enclosed. Within the documents,
this office has made deletions of names, home addresses, personal cell phone and home phone
numbers and any other personal information regarding other individuals, pursuant to

Exemption 6 of the FOIA.

Exemption 6 provides that an agency may protect from disclosure all personal information if its
disclosure would constitute a clearly unwarranted invasion of privacy by subjecting the third-
party individuals to unwanted communications, harassment, intimidation, retaliation, or other
substantial privacy invasions by interested parties.

In invoking Exemption 6 we considered 1) whether a significant privacy interest would be
invaded by disclosure of information, 2) whether release of the information would further the
public interest by shedding light on the operations or activities of the government, and 3)
whether disclosure would constitute a clearly unwarranted invasion of private or public interest.
The DOE has determined that the public interest in the identity and personal information of the
individuals whose information appears in the documents does not outweigh the individuals’
privacy interests. All releasable information in these documents has been segregated and is
being provided to you.



Mr. Tom Carpenter -2- December 20, 2018

The undersigned individual is responsible for this determination. You have the right to appeal
this determination to the Office of Hearings and Appeals, as provided in 10 CFR 1004.8. Should
you choose to exercise this right, your appeal must be filed within 90 days after receipt of this
letter. You may submit your appeal by email to OHA. filings@hgq.doe.gov, including the phrase
“Freedom of Information Appeal” in the subject line (this is the method preferred by the Office
of Hearing and Appeals). Alternatively, any such appeal may be made in writing to the
following address: Director, Office of Hearings and Appeals (HG-1), U.S. Department of
Energy, L'Enfant Plaza Building, 1000 Independence Avenue SW, Washington, D.C. 20585-
1615. The appeal must contain all the elements required by 10 CFR 1004.8, including a copy of
the determination letter. Should you choose to appeal, please provide my office with a copy of
your appeal. Thereafter, judicial review will be available to you in the Federal District Court
either (1) in the district where you reside, (2) where you have your principal place of business,
(3) where DOE’s records are situated, or (4) in the District of Columbia.

You may contact the DOE Richland Operations Office FOIA Public Liaison, Richard Buel, at
(509) 376-3375, or by mail at P.O. Box 550, Richland, Washington, 99352 for any further
assistance or to discuss any aspect of your request. Additionally, you may contact the Office of
Government Information Services (OGIS) at the National Archives and Records Administration
to inquire about the FOIA mediation services they offer. The contact information for OGIS is as
follows: Office of Government Information Services, National Archives and Records
Administration, 8601 Adelphi Road-OGIS, College Park, Maryland 20740-6001, email at
ogis@nara.gov; telephone at (202) 741-5770; toll free at 1-877-684-6448; or facsimile at

(202) 741-5769.

If you have any questions regarding this matter, please contact me at our address or at
(509) 376-6288.

Sincerely,

-Original signed by-

Dorothy Riehle

Freedom of Information Act Officer
OCE:DCR Office of Communications

and External Affairs

Enclosures



WMA C Conceptual Model
(attached to email from Dr. Stan Sobczyk, Dec 1, 2016)

The goal of the Nez Perce conceptual model for WMA C is to explain the observed lateral spread
of tank waste in the vadose zone, the presence of tank waste in groundwater, and to align with
the existing data. It has long been recognized at Hanford that: “Stratification tends to increase
spreading of liquids along bedding planes and along contacts between sedimentary units” (ARH-
ST-156). The use of geophysical logs to correlate stratigraphy is well established and has been
used in tank farms in the past. Within the C tank farm, DOE’s most recent use of geophysical dry
well logging to correlate stratigraphy and contamination was documented in DOE/RL-92-04.
The conceptual model proposed by the Nez Perce ERWM is similar to that arrived at by prior
Hanford investigators (HW-9671, 1948, ARH-ST-156, DOE/RL-92-04, WHC-SD-EN-TI-185,
WHC-SD-EN-TI-299).

Cross Sections

The purpose of correlating the stratigraphic units is to evaluate and account for their effect on
lateral transport. Widespread and correlatable stratigraphic units are identified based on neutron-
moisture logs and spectral gamma ray logs from boreholes and push holes at WMA C. As shown
on Figure 1, tank waste has migrated to the northeast down stratigraphic dip base on the
distribution of cobalt-60 in the vadose zone. The index maps show the locations (Figure 2) and
boreholes (Figure 3) used to construct four dip cross sections (Figures 4, 5, 6, and 7) and five
strike cross sections (Figures 8, 9, 10, 11, and 12). These cross section were developed using the
neutron-moisture logs collected by WRPS, Stoller, and Energy Solutions. The cross sections
demonstrate the presence of continuous, small scale, silty/fine-grained layers in the Hanford H1
and H2. These fine-grained layers are generally less than 0.5 meter in thickness. As shown on the
cross sections (Figures 4 through 12), ten layers were correlated in the Hanford H2 (Layers B, D,
E,H,J,L, N, P, R, and T), and five layers were correlated in the Hanford H1 (Layers U, V, W, X
and Z). Table 1 lists the elevations of these layers for the boreholes and push holes based on the
available neutron-moisture logs. Additional layers are present in the Hanford, which weren’t
correlated to simplify the computer modeling. Note the elevated moisture above layer B in push
hole C8763 on cross Section C-C* (Figure 6). No soil samples were collected in push hole
C8763.

Hanford Fine-grained Layers

C Tech Development Corporation’s Environmental Visualization System (EVS) version 9.92
was used to krig the elevations of the interpreted fine-grained layers (Table 1) and to create
visualizations of the subsurface distributions of the fine-grained layers in the Hanford H1 and
Hanford H2. Visualizations of the individual Hanford fine-grained layers were exported to a
graphics program for annotation and final presentation. The ten layers were that were correlated
in the Hanford H2 are shown in plane view on Figure 13, and the five layers that were correlated
in the Hanford H1 are shown in plane view on Figure 14. Mapping of the fine-grained layers in
the Hanford H2 (Figures 15 through 24) indicates a stair-step of over-lapping layers (Figure 13),
which generally dip to the northeast. The map of the Hanford H1 fine-grained layer U (Figure




25) shows dip to the northeast at the base of the backfill near tanks C-106 and C-109. The fine-
grained layers in the Hanford H1 (Figures 26 through 29) indicates a set of over-lapping layers
(Figure 14), which will direct infiltration into the lower Hanford H1 and the backfill. The
migration direction of the cobalt-60 plumes (Figurel) is consistent with the slope of the fine-
grained layers in the Hanford H2 (Figures 15 through 24), which generally dip to the northeast.

Contaminant Migration in the Vadose Zone

To explain the migration of uranium from the BX-102 tank leak, Pruess and Yabusaki in (Pruess,
K. and S. Yabusaki, 2002. Modeling Studies of Fluid Flow and Solute Transport at Tank BX-
102 in the Hanford Vadose Zone in Knepp, A.J., 2002. Field Investigation Report for Waste
Management Area B-BX-BY, RPP-10098) report that: “The current interpretation, based on
observations at the field experiments, is that there are numerous, discontinuous, low
permeability laminations/lenses in the H2 unit oriented with 3% general slope towards the
northeast. Liquid migrates sub-horizontally along a lamination until the lamination terminates
or is weak enough to allow breakthrough, whereupon it migrates vertically until encountering
another lamination.” The conceptual model of moisture-dependent anisotropy allows tank waste
to migrate through the vadose zone, whereby fluids migrate horizontally along a conductive fine-
textured lamination until it terminates, or its matrix potential is sufficient to allow breakthrough.
The waste fluid migrates vertically after breakthrough, until encountering another wetter,
conductive lamination that, again, promotes lateral migration. Enhanced lateral flow is caused by
strong anisotropy throughout the formation due to pervasive multi-scale layering of the
sediments. Lateral migration of tens of meters from the point of origin is possible with this
anisotropy mechanism (Figure 30).

Model Parameterization for the Fine-grained Layers in the Hanford

The measured and estimated values for the Early Palouse Soil should be used emulate the
characteristics for the fine-grained layers in the Hanford, since laboratory measurements of
Hanford fine-grained layers probably haven’t been made. Also, we recommend that the modelers
read Pruess and Yabusaki’s: Modeling Studies of Fluid Flow and Solute Transport at Tank BX-
102 in the Hanford Vadose Zone in Knepp, A.J., 2002. Field Investigation Report for Waste
Management Area B-BX-BY, RPP-10098.

Visualizations of the Neutron-Moisture Log Data

The neutron-moisture logs collected by WRPS, Stoller, and Energy Solutions were imported into
C Tech Development Corporation’s Environmental Visualization System (EVS) version 9.92 to
create visualizations of the WMA C moisture field. The logs collected by Stoller and Energy
Solutions were resampled from a 3 inch interval to a 6 inch interval to reduce the overall number
of measurements to facilitate to computer computations. The hand-held logs collected by WRPS
were collected at a one foot interval and resampling wasn’t necessary. The combined moisture
log dataset consisted of 21,120 measurements and is displayed in Figure 31. The fine-grained
layers in the Hanford H2 appear to control the movement of cobalt-60 in the vadose zone (Figure
32), which causes the “stair-step” nature of the cobalt 60 vadose zone plumes. On the southwest




side of the tank farm, the Hanford H1 fine-grained layers direct infiltration into the backfill and
the Lower Hanford H1 underneath tanks C-101, C-104, C-107, and C-110 (Figures 33 and 34).
In the Lower Hanford H2, elevated moisture trending to the northeast is present in the area under
tanks C-108 and 109 and extending out to groundwater well 299-E27-7 (Figures 33 and 34).

Figure 1: Migration of tank waste to the northeast at WMA C.
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Figure 2: Location map for the cross sections in WMA C.
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Figure 3: Location map for the boreholes used to construct the cross sections in WMA C.
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Figure 4: WMA C dip cross section A-A’
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Figure 5: WMA C dip cross section B-B’
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Figure 6: WMA C dip cross section C-C*
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Figure 7: WMA C dip cross section D-D’
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Figure 8: WMA C strike cross section E-E’
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Figure 9: WMA C strike cross section F-F’
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Figure 10: WMA C strike cross section G-G’
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WMA C strike cross section H-H’

Figure 11:
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Figure 12: WMA C strike cross section I-I’
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Figure 13: Top view of Hanford H2 fine-grained layers, which demonstrates the stair-step nature
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Figure 14: Top view of Hanford H1 fine-grained layers, which indicates the truncation of the
four upper fine-grained layers by the tank farm excavation.
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Figure 15: Top view of Hanford H2 fine-grained layer B, which shows dip to the northeast.
Isolines are in meters above sea level with 0.5 meter contour interval.
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Figure 16: Top view of Hanford H2 fine-grained layer D, which shows a slight ridge centered
under tank C-110 with a northeast/southwest strike. Isolines are in meters above sea
level with 0.5 meter contour interval.
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Figure 17: Top view of Hanford H2 fine-grained layer E, which shows northeast dip and a slight
ridge centered under 241-CR-151 with a northwest/southeast strike. Isolines are in
meters above sea level with 0.5 meter contour interval.
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Figure 18: Top view of Hanford H2 fine-grained layer H, which shows a slight depression on
the northeast side of WMA C. Isolines are in meters above sea level with 0.5 meter
contour interval.

Waste Management Area C
Hanford H2 Fine-Grained

Layer H

136,600 <4

136,550 —4—

%MOISTURE

136,500 4

136450 4

1 i 1 i 1
1 |

1 I 1
576,050 575,100 575,150 575,200 §756,250




Figure 19: Top view of Hanford H2 fine-grained layer J, which shows northeast dip. Isolines are
in meters above sea level with one meter contour interval.
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Figure 20: Top view of Hanford H2 fine-grained layer L, which shows northeast dip. Isolines
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are in meters above sea level with one meter contour interval.
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Figure 21: Top view of Hanford H2 fine-grained layer N. Isolines are in meters above sea level
with one meter contour interval.
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Figure 22: Top view of Hanford H2 fine-grained layer P, which shows east/northeast dip.

Isolines are in meters above sea level with one meter contour interval.
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Figure 23: Top view of Hanford H2 fine-grained layer R, which shows east/northeast dip.
Isolines are in meters above sea level with one meter contour interval.
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Figure 24: Top view of Hanford H2 fine-grained layer T, which shows east dip. Isolines are in
meters above sea level with one meter contour interval.
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Figure 25: Top view of Hanford H1 fine-grained layer U, which shows northeast dip. Isolines
are in meters above sea level with 0.5 meter contour interval.
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Figure 26: Top view of Hanford H1 fine-grained layer V, which shows northeast dip and directs
infiltration into the Lower Hanford H1 beneath the tank farm backfill. Isolines are in

meters above sea level with one meter contour interval.
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Figure 27: Top view of Hanford H1I fine-grained layer W, which shows northeast dip and directs
infiltration into the tank farm backfill. Isolines are in meters above sea level with one

meter contour interval.
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Figure 28: Top view of Hanford H1 fine-grained layer X, which shows northeast dip and directs
infiltration into the tank farm backfill. Isolines are in meters above sea level with one

meter contour interval.
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Figure 29: Top view of Hanford H! fine-grained layer Z, which shows northeast dip and directs
infiltration into the tank farm backfill. Isolines are in meters above sea level with one

meter contour interval.

Waste Management Area C
Hanford H1 Fine-Grained
Layer Z

136,650 ——

136,600 1+
BMOISTURE
15%

e 136,550 -
1%
172%
"e
1%
{3

% 136,500 +
bA Y
%
%
%

13 136,450
%

f—r—ri frei—e =

{ +
575,050 575.100 575,150 575,200 575,250



Figure 30: Lateral flow of tank waste in the vadose zone at WMA C is caused by strong anisotropy throughout the formation due to
pervasive multi-scale layering of the sediments, particularly in the Hanford H2. Layering in the Hanford H1 will direct
infiltration underneath the proposed surface barrier.
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Figure 31: Neutron-moisture logs at WMA C viewed form the southeast and looking to the northwest.
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Figure 32: Neutron-moisture logs and cobalt-60 contamination at WMA C viewed from the northeast and looking to the southwest.
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Figure 33: Neutron-moisture and cobalt-60 (tank C-108) data at WMA C viewed from the south and looking to the north that
illustrates infiltration being directed into the backfill from the southwest by the Hanford H1 fine-grained layers and the moisture

anomaly <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>