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Figure 2-5. Batch 6 Visible Waste Surface

2.4.3 Reaching Limits of Technology

Based upon diminishing returns and the minimal volume of waste being retrieved per batch
along with visual in-tank observations and drywell data, it was concluded that the retrieval of
tank AX-104 had reached the limits of technology for sluicing and HPW technologies using an
ERSS.

2.5 REQUEST TO FOREGO DEPLOYMENT OF A THIRD RETRIEVAL
TECHNOLOGY

Due to the estimate of residual waste remaining in tank AX-104 (688 ft*) following the
deployment of sluicing using ERSS and HPW using the ERSS exceeding the Consent Decree
volume requirement, DOE-ORP submitted a Practicability Evaluation Request to forego a third
retrieval technology (RPP-RPT-63380). The practicability evaluation, in addition to considering
the retrieval completed to date, considers factors related to risk reduction, facilitating tank
closures, worker safety, and the overall impact on mission and costs. The evaluation for
continued retrieval using ERSS and HPW deployed with an ERS based upon the above factors
resulted in the following conclusions:

e The sluicing using ERSS had effectively removed the bulk of the sludge and little or
no additional waste could be retrieved by continued deployment, resulting in little or
no additional reduction of risk.
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e Continued sluicing and HPW using ERSS would increase the amount of water
transferred into the DST system. This increase would require more waste transfer
operations in the DST system, more waste evaporator operations, and limitations on
DST space that would limit future retrieval activities.

e Continued sluicing and HPW using ERSS of tank AX-104 would result in continued
exposure to workers. Although retrieval operations are controlled from a control
trailer, multiple field activities (exhauster filter changes, valve line-ups, field
measurements and monitoring, camera/light changes, etc.) are required to support the
retrieval operations, resulting in continued exposure.

e Continued sluicing and HPW using ERSS of tank AX-104 would increase schedule
duration, with the potential to affect other retrieval activities and therefore the overall
retrieval and treatment mission.

e Continued sluicing and HPW using ERSS of tank AX-104 would incur costs without
an associated risk reduction.

The evaluation also determines if a potential third technology would be viable to deploy taking
into consideration the above factors in an attempt to reduce the waste volume further. To support
selection of a potential third technology for evaluation in the Practicability Evaluation Request, a
set of candidate technologies for hard heel waste retrieval that had been previously used and
documented in RPP-RPT-44139, Nuclear Waste Tank Retrieval Technology Review and
Roadmap were reviewed for applicability to tank AX-104 remaining waste and tank conditions.
From this evaluation a subset of technologies was selected for further consideration that included
the potential deployment of the following technologies:

Chemical Retrieval — Caustic Dissolution

Chemical Retrieval — Acid Dissolution

Enhanced Modified Sluicing Combined with In-Tank Vehicle
Mobile Arm Retrieval System

Based on the location and configuration of the remaining waste in tank AX-104, an evaluation of
the deployment of these technologies indicated that some portions of the remaining waste could
potentially be retrieved by any one of these technologies. However, the overall conclusion of the
Practicability Evaluation Request also indicated that the incremental reduction in waste volume
and the resulting changes to waste inventory and associated risk would be relatively small, even
if the retrieval operation using a third technology were successful in reaching the Consent Decree
volume requirement. The incremental increase in worker exposure, duration of field activities,
potential delay in subsequent retrieval activities, and cost, are expected to be similar to those
from other hard heel removal operations and are likely to outweigh whatever level of waste
removal may result from installation and operation of a third retrieval technology.
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3.0 POST-RETRIEVAL CONDITIONS

The tank laser scanning utilized a Leica BLK360 laser scanner along with visual observations to
provide the residual waste estimate for the tank bottom, waste on the walls, rings, and in-tank
equipment. Laser scans were obtained in May 2021 in tank AX-104, following ample time for
evaporation to remove the liquid pools following the final pump out on February 2, 2021. The
best estimate for waste volume in tank AX-104 is 688 ft* (5,145 gallons) with a 95% upper
confidence level (UCL) of 855 ft* (6,397 gallons). This includes material on the bottom of the
tank with a volume of 595 ft* (4,449 gallons), with 95% UCL of 762 ft* (5,701 gallons) and
residual material on the tank walls, stiffener rings and in equipment volume of 94 ft* (696
gallons) (RPP-RPT-63243) (Table 3-1).

Figure 3-1 shows a panoramic photo composite from the video taken approximately 3 months
after the final pump down and flush. Figure 3-2 taken near the tank floor shows areas of bare
metal tank floor along with obsolete equipment that had been historically left in the tank. The
primary solid waste remaining in tank AX-104 at the end of retrieval is red-colored clay material.
Minimal waste remained on tank walls, stiffener rings and other in-tank equipment.

Table 3-1. Laser Measurement of Residual Waste in Tank 241-AX-104

Actual Waste Volume 95% UCL 95% UCL
Component ft? gal (ft)! (gal)
Tank Bottom solids 595 4,449 762 5,701
Waste on Walls and Stiffener Rings? 72 537 72 537
Waste on ALCs? 19 139 19 139
Waste on Risers? 3 20 3 20
Total® 688 5,145 855 6,397

"Per RPP-23403, Single-Shell Tank Component Closure Data Quality Objectives, the actual volume is the measured RVMS
volume. One standard deviation for the LEICA BLK360 is + 6 mm. The 95% UCL for tank floor is the actual volume plus

two times the standard deviation.

>The 95% upper confidence level volume is assumed to be equal to the calculated volume for the walls, stiffener rings and

waste in ALCs, Risers, and instruments.

3Totals rounded to nearest gallon and cubic foot.
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Figure 3-1. Laser Scan View Residuals in Tank 241-AX-104
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4.0 RETRIEVAL COMPLETION SUMMARY

At the conclusion of sluicing using an ERSS and HPW using the ERSS waste retrieval, tank
AX-104 contained ~5,145 gallons (688 ft*) of waste (RPP-RPT-63243). Because the estimate of
waste residual remaining in tank AX-104 exceeded the Consent Decree volume requirement,
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DOE-ORP submitted to Ecology a Practicability Evaluation for a request to forego
implementation of a third technology in tank AX-104 that would otherwise be required by the
terms of the Consent Decree. In the analysis supporting this request, DOE-ORP considered and
evaluated a set of candidate technologies for remaining waste in tank AX-104.

Based on the analysis performed in the Practicability Evaluation Request (RPP-RPT-63380),
DOE-ORP concluded that the deployment of another technology into tank AX-104 is not
practicable. Given the configuration of the tank and the remaining residual wastes, the
evaluation indicates that while some portion of the remaining waste in tank AX-104 may be
retrieved by a chemical technology yet to be developed, the incremental reduction in waste
volume and the resulting change in waste inventory and associated risk are relatively small, even
if the retrieval operation using a third technology were successful in reaching the Consent
Decree volume requirement. This request by DOE-ORP was submitted to Ecology by Letter 22-
TF-001394, dated May 18, 2022, “Request for Washington State Department of Ecology
Agreement that the U.S. Department of Energy, May Forego Implementing a Third Retrieval
Technology in Tank 241-AX-104”, in accordance with Appendix C, Part 1, of the Consent
Decree. Ecology agreed with DOE-ORP’s request to forego implementing a third technology in
tank AX-104 by Letter 22-NWP-124, dated August 18, 2022).

5.0 CONCLUSIONS

This summary report supports DOE-ORP written certification that DOE-ORP has completed
retrieval of tank AX-104 in accordance with Part 1 of Appendix C of the Consent Decree
(Washington v. DOE, Case No. CV-08-5085-FVS [E.D. Wa. October 25, 2010]), as amended.
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