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1. Executive Summary

A large wildfire called the Las Conchas Fire burned large areas near Los Alamos National Laboratory
(LANL) in 2011 and heightened public concern and news media attention over transuranic (TRU) waste
stored at LANL’s Technical Area 54 (TA-54) Area G waste management facility. The removal of TRU
waste from Area G had been placed at a lower priority in budget decisions for environmental cleanup at
LANL because TRU waste removal is not included in the March 2005 Compliance Order on Consent
(Reference 1) that is the primary regulatory driver for environmental cleanup at LANL. The Consent Order is
an agreement between LANL and the New Mexico Environment Department (NMED) that contains specific
requirements and schedules for cleaning up historical contamination at the LANL site. After the Las Conchas
Fire, discussions were held by the U.S. Department of Energy (DOE) with the NMED on accelerating TRU
waste removal from LANL and disposing it at the Waste Isolation Pilot Plant (WIPP).

In January 2012, the DOE National Nuclear Security Administration (DOE/NNSA) and the NMED
announced the issuance of the Framework Agreement: Realignment of Environmental Priorities (Framework
Agreement). The Framework Agreement is a non-binding agreement that outlines DOE/NNSA commitments
to further accelerate TRU waste disposition at LANL (Reference 2). Commitments under the Framework
Agreement related to TRU waste include a commitment to develop by December 31, 2012, a schedule with
pacing milestones for disposition of below-ground (BG) TRU waste requiring retrieval at Area G based on
projected funding profiles.

Within the schedule for disposition of BG TRU waste submitted to the NMED in December 2012, the
DOE/NNSA committed to disposition of six BG categories of TRU waste no later than September 30, 2018.
These six categories were identified as (1) Pit 9; (2) Trenches A-D; (3) Corrugated Metal Pipes (CMPs); (4)
Hot Cell Liners; (5) Tritium Packages; and (6) 17" Remote-Handled (RH) Canister. The DOE/NNSA will
work to meet cumulative pacing milestones to disposition 250 m® by September 30, 2015; 1,000 m® by
September 30, 2016; 1,750 m® by September 30, 2017; and 2,395 m® by September 30, 2018. Approximately
99.86% of the waste volume and approximately 99.9% of the radioactive Material at Risk (MAR) of all
below-ground TRU waste that may require retrieval is contained within these six categories.

For a seventh BG category that may require retrieval, the 33 Shafts, DOE/NNSA will complete (1) a
determination as to whether this category contains TRU waste that requires retrieval; and (2) to the extent
necessary, its decision process under the National Environmental Policy Act (NEPA) regarding retrieval, by
no later than September 30, 2015.

Detailed planning has begun on retrieval and processing of the first six categories of below-ground TRU
waste, with the CMPs, Trenches A-D, and Pit 9 as the categories to be retrieved and processed for
disposition first. Because the CMPs present less of a challenge in terms of both retrieval and processing, it is
likely retrieval and processing will begin with the CMPs category and retrieval will begin on containers in
Pit 9 and Trenches A-D as the CMPs are processed.

The Pit 9 TRU waste category consists of approximately 3,882 metal drums, 191 fiberglass-reinforced
plywood (FRP) boxes, and six other containers stored on an asphalt pad in an underground pit located in the
north-central portion of Area G. Waste containers were placed into Pit 9 from November 1974 through
November 1979. In general, FRP boxes were stacked along the perimeter of the asphalt pad and drums were
stacked in the center of the FRP boxes. The stack of waste containers is divided up into four cells of
approximately equal size, with crushed tuff placed between the cells to serve as a firebreak. One cell was
constructed with an access shaft that allows inspection of 48 drums stored in the pit. After waste was placed
into a cell, the entire stack of waste within the cell was covered with plywood, plastic sheeting, and crushed
tuff to the original grade of the pit. Additional cover was placed over portions of the pit since the pit was
filled.
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The Pit 9 category makes up approximately 65% of the total volume of the below-ground TRU waste, but
contains only approximately 5% of the MAR reported for the below-ground TRU waste categories. The
primary radionuclide reported for the Pit 9 category is plutonium-239 (Pu-239), but other radionuclides
include plutonium-238 (Pu-238), americium-241 (Am-241), and uranium-235 (U-235). The segregation limit
for TRU waste at the time that containers were placed into Pit 9 was lower than the current definition of
TRU waste, and it is expected that a number of drums and FRP boxes will assay less than the current limit
for TRU waste. These drums and boxes will be managed as low level waste (LLW) or mixed low level waste
(MLLW).

This report summarizes available information on the origin, configuration, and composition of the waste
containers within Pit 9, their physical and radiological characteristics, and issues that may be encountered in
their retrieval and processing. Review of the available information indicates that Pit 9 should present no
major issues in retrieval and processing, and most drums contain TRU waste that can be shipped to WIPP.
The primary concern in retrieval is the integrity of containers that have been stored below-ground for 35 to
40 years. The most likely issue that will be encountered in processing containers retrieved from Pit 9 is the
potential for items that are prohibited at WIPP such as sealed containers greater than four liters in size and
free liquids that exceed limits for WIPP.
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2. Introduction

2.1 Purpose and Introduction

Purpose of Report. This report presents a general description of categories of TRU waste in below-
ground storage configurations at LANL TA-54 Material Disposal Area (MDA) G (the below-ground
portion of Area G), with a detailed description of the Pit 9 category of below-ground TRU waste. The
report is intended to support work packages or Statements of Work for subcontracting task orders for
retrieval and processing of the waste containers in Pit 9 for disposition. Information is presented on the
historic source of the waste stored in Pit 9, the configuration of the containers stored in Pit 9, and
characteristics of the Pit 9 waste category. Issues that may be encountered in retrieval and processing of
waste retrieved from Pit 9 are also discussed.

Framework Agreement. A large wildfire called the Las Conchas Fire burned more than 150,000 acres
south and west of LANL in late June and July 2011. The fire came within about 3.5 miles of TA-54,
Area G, which is the primary location where LANL manages solid radioactive waste, and heightened
public concern and news media attention on TRU waste storage at Area G. Following the fire, New
Mexico Governor Susana Martinez asked the DOE to provide sufficient funding for cleanup of defense
legacy wastes from LANL and for TRU waste disposal at WIPP.

The primary regulatory driver for environmental cleanup at LANL is the Compliance Order on Consent
(Consent Order), a 2005 agreement between LANL and the NMED that contains specific requirements
and schedules for cleaning up historical contamination of the LANL site, and has a final deliverable date
of December 2015 (Reference 1). The Consent Order does not address requirements and deliverables for
removing TRU waste from the LANL site, which placed TRU waste removal at a lower priority in
budget decisions. Removal of TRU waste stored above ground at Area G and below ground in pits,
shafts, and trenches within MDA G is required before a remedy for cleanup of MDA G can be
implemented under the Consent Order. After the Las Conchas Fire, discussions were held with the
NMED on accelerating TRU waste removal from LANL.

In January 2012, the DOE/NNSA) and the NMED announced issuance of the Framework Agreement:
Realignment of Environmental Priorities. The Framework Agreement is a non-binding agreement that
outlines DOE/NNSA commitments to further accelerate TRU waste disposition at LANL (Reference 2).
Commitments under the Framework Agreement related to TRU waste include:
¢ Removal of all non-cemented above-ground TRU waste stored at Area G as of October 1, 2011,
by no later than June 30, 2014. This inventory was defined as 3,706 cubic meters (m®) of
material;
e Removal of all newly-generated TRU waste received in Area G during FYs 2012 and 2013 by
December 31, 2014;
o Based on projected funding profiles, develop by December 31, 2012, a schedule with pacing
milestones for disposition of below-ground TRU waste requiring retrieval at Area G; and
¢ Removal of the above-ground cemented TRU waste in an efficient and effective manner
protective of human health and safety of workers and the public.

Within the schedule for disposition of below-ground TRU waste submitted to the NMED in December
2012, the DOE/NNSA determined that there are seven below-ground waste unit categories within MDA
G that potentially contain TRU waste that may require retrieval (Reference 3). These seven categories
were identified as (1) Pit 9; (2) Trenches A-D; (3) Corrugated Metal Pipes; (4) Hot Cell Liners; (5)
Tritium Packages; (6) 17" RH Canister; and (7) the 33 Shafts. The seven categories have an approximate
total volume of 2,399 m? and approximate radioactive MAR of 110,751 PE-Ci. Of these seven
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categories, approximately 99.86% of the waste volume and approximately 99.9% of the MAR is
contained within the first six categories. The DOE/NNSA concluded that these first six categories may
include below-ground TRU waste that requires retrieval. For the remaining category, the 33 Shafts
(which have a total approximate volume of 3.4 m® and total MAR of 97 PE-Ci), the DOE/NNSA
concluded that additional evaluation is warranted.

The DOE/NNSA committed to disposition the below-ground TRU waste in the first six categories no
later than September 30, 2018, and will work to meet cumulative pacing milestones to disposition 250
m?® by September 30, 2015; 1,000 m*® by September 30, 2016; 1,750 m® by September 30, 2017; and
2,395 m® by September 30, 2018. For the 33 Shafts, DOE/NNSA will complete (1) a determination as to
whether this category contains TRU waste that requires retrieval; and (2) to the extent necessary, its
decision process under NEPA regarding retrieval, by no later than September 30, 2015

2.2 Background

Historical Perspective. Radioactive waste has been generated at LANL since the 1940°’s during research
and development activities for nuclear weapons, nuclear reactors, and plutonium science. Historically,
radioactive waste was buried in shallow landfills at LANL called Material Disposal Areas or MDAS;
MDA G at TA-54 (below-ground portion of Area G) first received radioactive waste in 1957 and has
served as the primary radioactive solid waste management facility at LANL since 1959 (Reference 4).
Figure 1 shows a high-level aerial photograph of TA-54 Area G and location of Area G on a map of
LANL technical areas and the surrounding area. MDA G underlies most of the portion of Area G shown
in the aerial photograph.
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Figure 1. Location and Aerial Photo of TA-54 Area G

In 1970, the Atomic Energy Commission (AEC) issued Immediate Action Directive 0511-21 that
directed AEC sites to segregate wastes with “known or detectable concentrations of transuranium
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nuclides” and that such wastes be “packaged and buried in such a fashion that they can be readily
retrievable as contamination-free packages within an interim period of 20 years; beyond that period
retrievability should continue to be possible” (Reference 5). This waste was to be stored for disposition
in a future deep geologic repository (ultimately, WIPP).

The segregation limit for TRU waste was changed in 1973 with issuance of the Atomic Energy
Commission Manual, Chapter 0511, “Radioactive Waste Management” to material contaminated with
certain alpha-emitting radionuclides and activity greater than10 nanocuries per gram (nCi/g) for
plutonium-239 (Pu-239) and U-233. Both Pu-238 and plutonium-241 (Pu-241) were excluded unless
indicated by Pu-239 impurities or when required by local burial criteria (LANL established a segregation
limit for Pu-238 of 100 nCi/g). The value of 10 nCi/g was derived from the upper range of
concentrations of radium-226 in the earth and was “subject to modification based on long-term studies of
nuclide migration in soil” (Reference 6). The TRU waste segregation limits were changed to 100 nCi/g
for all TRU isotopes with half-lives of 20 years or longer (including Pu-238) by DOE Order 5820.1,
Management of Transuranic Contaminated Material, issued in September 1982 (Reference 7).

Like a number of DOE sites, LANL initially developed storage configurations for TRU waste that
involved placing the waste containers in trenches, pits, and shafts that were excavated into the ground
surface (Reference 4). LANL also began storing TRU waste in large fabric-covered storage domes in
1985 (white structures in the aerial photograph in Figure 1). By the time that WIPP opened in 1999,
LANL had built up an inventory of about 9,100 m® of TRU waste at Area G, with about 2,416 m? stored
below ground in trenches, pits, and shafts and about 6,700 m® stored above ground (Reference 8).

TRU Waste Disposition. Through September 30, 2013, LANL has shipped a total of 6,091 m® of TRU
waste to WIPP. A total of 1,333 m® of TRU waste that was reclassified to MLLW after radioassay
showed TRU isotope concentrations less than 100 nCi/g has also been shipped off-site to commercial
facilities for treatment and disposal at the Nevada National Security Site (NNSS) or commercial MLLW
disposal facilities. Total disposition of TRU waste through September 30, 2013, was 7,575 m®. There
isn’t a one-to-one correlation between TRU waste volumes shipped to WIPP, or reclassified and shipped
as MLLW, and inventory reduction because some containers were over-packed into standard waste
boxes or repackaged into multiple drums because of their high activity.

Although the focus of shipments of TRU waste from LANL to WIPP has been on TRU waste stored
above ground, LANL retrieved and shipped below-ground RH waste in 16 shafts (Shafts 236-243 and
246-253) with a total volume of about 17 m* to WIPP in 2009. All other waste segregated and stored
below ground as TRU waste remains below ground.

The LANL TRU Program is currently engaged in a campaign to ship 3,706 m® of higher risk TRU waste
stored above ground by June 30, 2014, and will also complete shipment of all newly-generated TRU
waste received in FYs 2012 and 2013 by December 31, 2014.

Below-Ground TRU Waste. Figure 2 presents a high-level aerial photograph of Area G with locations
of the seven remaining below-ground waste unit categories. These locations are shaded in red and labels
identify the seven waste unit categories.

Table 1 presents a summary of the seven TRU waste unit categories stored below-ground at MDA G.
The row of the table that provides information on Pit 9 is highlighted in yellow. The table provides a
general description of each category, the approximate volume of each category and the percentage each
category makes up of the total volume of the seven below-ground categories, and the approximate MAR
of each category and the percentage each category makes up of the total MAR of the seven below-
ground categories. The first six categories (Pit 9, Trenches A-D, CMPs, Hot Cell Liners, Tritium
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Figure 2. Aerial Photo of Area G with Below-Ground TRU Waste Storage Areas Shaded in Red

Packages, and 17" RH Canister) that are scheduled to be retrieved and dispositioned in the FY 2015 to
FY 2018 period, make up 99.84% of the total volume and 99.92% of the total MAR of the seven
categories. The 33 shafts make up only 0.14% of the total volume and 0.09% of the total MAR of the
seven below-grade categories.

TABLE 1
Overview of Below-Ground TRU Waste Categories
Percentage Percentage
roximate roximate
Category General Description ﬁ?um e (m) Total AI’o"I)ER (PECi) Total
Volume MAR
Trenches A-D azﬁ::"’:;'s?w 30-gal. drums in 4 335 14.0 93,870 84.8
| Approx. 3,882 55-gal., 30-gal. and
. 85-gal. drums, 191 fiberglass-
A reinforced plywood boxes, and 6 Lol e Gl <
other containers
Corrugated Metal Pipes 158 CMP, each ~ 30 in. diameter
(CMPs) above Pit 29 X 20 ft. long 44 184 10775 Ly
5 Shafts with glovebox liners
Hot Cell Liners (RH Waste) g;'_“xh::::“fd ;a‘l’:;; :'s?lt:;'s box 51 2.1 0.5 0.005
302-306)
4 tritium packages, each
- containing 3 55-gal. drums, and
Tilum Fackagis one tritium tank that is 20 ft. long . 0:3 8 001
(Shafts 262-266)
' ) Canister containing 3 55-gal.
17t RH Canister drums (Shaft 235) 1 0.04 15 0.001
32 lined shafts with pipes
containing 1 or 2 gal. cans of hot-
33 Shafts (RH Waste) cell debris; 1 shaft with reactor 34 014 97 0.09
vessel (Shafts 200-232)
Total 2,399 100% 110,751 100%

Records of waste generated 30 to 40 years ago are not always complete or consistent, and some
differences in container numbers for Trenches A-D and Pit 9 have been identified as records are
reviewed in detail. For Pit 9, the number of 30-gal, 55-gal, and 85-gal drums varies from 3,875 drums to
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3,883 drums, and 6 of the fiberglass-reinforced plywood (FRP) boxes listed in some reports are
identified as “Other” types of containers in waste generator records. The Pit 9 waste unit category makes
up about 65% of the total volume of potential TRU waste required to be retrieved from below ground,
but only about 5% of the total activity of TRU waste required to be retrieved from below ground.

It is important to note that the volumes shown in the table are not the volumes that will be certified and
shipped to WIPP. Some containers in the waste unit categories may be determined to be LLW or MLLW
that would not be dispositioned at WIPP. Some containers with high MAR such as those in the Trenches
A-D waste category are expected to be repackaged and produce a number of daughter drums, while other
containers such as the oversize boxes in Pit 9 are expected to result in a much smaller volume that will be
shipped to WIPP.

The values shown for MAR are also expected to change as containers are retrieved and processed for
disposition. The Environmental Protection Agency (EPA)-approved assay methods used for WIPP
characterization may produce different values than the historical methods used by the waste generators
during the period when the containers in these waste categories were generated.

Figure 3 presents LANL’s planned TRU waste disposition timeline for all TRU waste stored at Area G
based on the Framework Agreement, current budget targets, and the schedule for below-ground TRU
waste that was submitted to the NMED in December 2012 (Reference 3). Major milestones for TRU
waste disposition in the timeline consist of completion of the 3,706 m® Campaign for higher-risk above-
ground TRU waste by June 30, 2014; completion of disposition of newly-generated TRU waste received
in FY's 2012 and 2013 by December 31, 2014; removal of the lower-risk (non-3706 Campaign) above-
ground TRU waste by September 30, 2016; and completion of disposition of all below-ground TRU
waste categories except the 33 Shafts by September 30, 2018. Analyses would be completed and a
Federal Decision whether to retrieve the 33 Shafts category of below-ground TRU waste would be
completed by September 30, 2015. If a decision is made that the 33 Shafts category requires retrieval,
then a capital project is expected to be required to implement this decision and this project may not be
completed until FY 2022.

LANL currently plans to begin retrieval of below-ground TRU waste during FY 2014 with the CMP
category. The CMP category is expected to present fewer challenges for retrieval and processing because
of the configuration and characteristics of the waste. With a total estimated volume of 442 m®, the CMP
category also contains more than sufficient volume to achieve the commitment for disposition of at least
250 m® of below-ground TRU waste by the end of FY 2015. Retrieval of waste containers in Pit 9 and
Trenches A-D will begin in FY 2015 as the CMPs are processed so that the commitment for disposition
of a cumulative volume of at least 1,000 m® of BG TRU waste by the end of FY 2016 is achieved.
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3. Origin of Pit 9 Waste

Almost all waste stored below ground as TRU waste in Pit 9 was generated in plutonium research and
development and plutonium processing activities at LANL (or in clean-up and managing waste from
historic plutonium processing activities), but waste records show very small quantities of waste placed in
Pit 9 originated at the Lovelace Inhalation Toxicology Research Institute (ITRI) and Sandia National
Laboratories. Both the Lovelace ITRI and Sandia are located on Kirtland Air Force Base at the southern
edge of Albuguerque, New Mexico.

Figure 4 shows the percentage of the total of 4,079 TRU waste containers placed into Pit 9 by the
primary waste generator locations. Approximately 62% by number of the TRU waste containers in Pit 9
originated at the TA-21 DP West plutonium processing facility; approximately 15% originated at the
TA-55 plutonium facility (PF-4); approximately 10% originated at the Chemistry and Metallurgy
Research (CMR) Facility at TA-3; approximately 9% originated at the TA-50 Radioactive Liquid Waste
Treatment Facility (RLWTF); and approximately 3% originated at the TA-21 Building 257 RLWTF.
The remaining 1% included containers generated at other locations in TA-3, the Health Research
Laboratory in TA-43, and from cleanup of historic sites at TA-1, TA-42, and TA-49. Two drums of
cemented waste that were generated at TA-50 about 1955 were “recovered” from Pit 1 at TA-54 Area G
in 1973 and placed into Pit 9. A total of nine drums placed into Pit 9 were received from the Lovelace
ITRI, and two drums and one box in Pit 9 were received from Sandia National Laboratories.

TA21-257 _ other Locations

RLWTE 1%
TA-50 RLWTE 3%

9%

TA-3 CMR
10%

TA-21 DP-West

TA-55 PF-4 62%

15%

Figure 4. Origin of TRU Waste in Pit 9 (Percentage by Number of Containers)

Three containers of waste classified as LLW rather than TRU waste were also placed into Pit 9. Two of
these LLW containers originated at the CMR Facility at TA-3 and the third LLW container originated at
the TA-50 RLWTF.
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4. Configuration of Waste in Pit 9

4.1 Pit 9 Construction and Configuration of Waste Containers

Pit 9 is located in the north-central portion of TA-54 Area G, as seen in Figure 2 on Page 6, and the pit is
oriented northeast-southwest. Construction of Pit 9 began in June 1974 and Pit 9 received the first waste
containers on November 27, 1974 (Reference 4). Pit 9 was the first TRU waste storage facility filled at
LANL (Reference 9).

Construction of Pit 9. The pit was excavated to a depth of about 20 to 30 feet (ft), a width of about 30 ft
and a length of about 400 ft (Reference 4). The pit has a ramp with a slope of approximately 6 to 1 that
extends into the pit about 170 ft from the northeast end of the pit. The southwest end of the pit is almost
vertical (Reference 4). The bottom of the pit was graded to a slope of about 1 to 2 and paved with asphalt
to promote drainage away from the waste. The photograph on the left of Figure 5 shows the pit from the
northeast end of the pit after asphalt paving was placed in the bottom of the pit. The floor of the pit
slopes from both ends to the bottom of the ramp and from the east to the west side of the pit, as seen in
the photo on the left. An engineering drawing that shows pit cross sections and a vertical profile is
provided in Appendix A.

Two 6 ft. diameter holes were drilled to a depth of 10 ft. on the west side at the lowest location and lined
with asphalt (Reference 4) to serve as a sump or French drain (center photo of Figure 5) in Pit 9. Curbs
were constructed along the sides of the pit, and a metal grate was installed to cover the French drain. The
view from the photo on the right of Figure 5 is from the bottom of the ramp after emplacement of waste
in the southwest end of the pit had begun. This photo shows curbs and a portion of the metal grate over
the French drain in the right foreground in front of the cart.

Figure 5. Pit 9 with Asphalt Paving, French Drain, and Curbs

Pit 9 is Divided into Four Cells. The design of Pit 9 included plans to divide the waste stack up into
four approximately equal length cells (each about 55 ft in length) by creating firebreaks (about 3 to 5 ft
wide) with barriers that were filled with crushed tuff (Reference 4). A longitudinal view of storage in Pit
9 is shown in Figure 6 (from Reference 9) that shows the cells with a barrier between each cell. Although
this figure shows waste in Cell 4 stacked on the ramp into the pit, the log book for placement of waste
containers (Reference 10, and included as Appendix B to this report) indicates that the final waste
packages for this cell were placed about 220 feet from the southwest end of the pit (which would place
all packages below the ramp end), and reported dimensions of the pit and cells would also indicate that
all of Cell 4 is likely below the ramp of the pit (Reference 4). The slope of the ramp is also exaggerated
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in this figure (see engineering drawing of Pit 9 profile in Appendix A). The engineering drawing with
vertical profile also shows that the pit slopes from the southwest end (Cell 1 in the figure) toward the
ramp to promote drainage of any moisture on the asphalt surface away from waste and to the sump that

was located at the lowest point of the slopes from both ends of the pit.
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Figure 6. Longitudinal View of Pit 9 Showing Cells and Barriers

An access cavity with a metal cover was constructed in Cell 2 with Unistrut® metal framing that is
reported to allow inspection of 48 waste drums (Reference 9). Figure 7 shows a cross section of Pit 9

Cell 2 with the access cavity (from Reference 9).
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Figure 7. Cross-Section of Pit 9 Cell 2
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The log book for placement of waste containers in Appendix C uses “Cell # 1” for the first cell located at
the southwest end of the pit and Cell # 2 initially for the second cell, but changes to “Cell B” for the
second cell, and uses “Cell C” and “Cell D for the third and fourth cell. This report will refer to the cells
as Cell 1 through Cell 4 as shown in Figure 6.

Configuration of Waste Containers in the Cells. In general, waste containers in Pit 9 consist of FRP
boxes or “crates” stacked within the curbing along the perimeter, and steel drums stacked in the center of
the boxes to a height of about 18 to 19 feet (Reference 9). The FRP boxes were stacked two to four high
depending on the specific dimensions of the boxes. Although almost all of the FRP boxes were placed
along the perimeter of the cells, information on location of containers in the waste database indicates that
two FRP boxes were placed in the center of Cell 1 (apparently on top of some layers of drums), and no
FRP boxes were placed in the middle of the northeast end of Cell 4.

Figure 8 shows a photo of the first FRP boxes stacked at the southwest end of Pit 9 in November 1974,
with workers beginning to stack 55-gallon drums within the space enclosed by the boxes. Plastic pipes
were placed in corners of the space enclosed by the boxes for monitoring and ventilation (Reference 4).

Figure 8. FRP Boxes Stacked in Southwest End of Pit 9

Approximately 87% of the drums in Pit 9 are 55-gallon steel drums stacked six high with 3/8 in thick
fire-retardant plywood between layers of drums. Approximately 13% of the drums are 30-gallon steel
drums stacked up to seven high with 3/8 inch thick fire-retardant plywood between the layers of drums.
Two 85-gallon drums and one 15-gallon drum are also identified in the listing of containers for Pit 9 in
Appendix B. One of the LLW waste packages placed into Pit 9 consists of two one-gallon cans. All
drums were coated with a corrosion inhibitor called Texaco Compound L before they were stacked in the
pit (Reference 9). Figure 9 shows a photo of workers stacking drums as seen from the floor of Pit 9.
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Figure 9. Placement of Drums in Pit 9

Figure 10 shows the configuration of waste stacked in Pit 9 from the perspective of a viewer located on
the surface at the east side of Pit 9 looking down at the face of the waste being placed into the pit. Fire-
retardant plywood sheets placed between layers of drums are clearly visible in this photo.

Figure 10. Plywood Sheets Placed Between Layers of Drums

After a cell was filled with waste containers, sheets of % inch plywood were placed on top of all of the
containers and the stack of containers was encased (top and sides) with 20 mil nylon-reinforced vinyl
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sheeting (References 9 and 10). Crushed tuff was then used to backfill the sides and top of the cell.
Figure 11 shows a photo of plywood placed on top of the waste containers in a waste cell (believed to be
Cell 1 because there are also FRP boxes in the center of the cell in the photo).

Figure 11. Plywood Sheets Placed on Top of Waste Stacked in Pit 9

Figure 12 shows a photo of the end of a cell covered with vinyl plastic sheeting, the barrier covered with
plastic sheeting between two cells, and tuff that covers one of the cells. A monitoring and ventilation
pipe extending from the cell that is covered with tuff is also visible in the photo.

Monitoring &
Ventilation Pipe

Figure 12. Boxes and Barrier Covered by Plastic Sheeting in Pit 9
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Locations of Waste Containers within Pit 9. The approximate location of waste containers within Pit 9
was documented using a system of reference posts, in conjunction with the layer in the waste stack and
the position of a container in the cell. Figure 13 is a photo of the east side of Pit 9 that shows the row of
reference posts (red posts with a small sign at the top of each post) that were placed into the ground
surface above the east side of Pit 9. Posts were numbered consecutively from Post 1 to at least Post 44
(the last post number used in the waste records) with Post 1 on the southeast corner of Cell 1 and Post 44
on the northeast corner of Cell 4. The posts were positioned five ft apart (Reference 10).

Figure 13. Reference Posts on East Side of Pit 9

Reference posts were used in conjunction with layer and section position to locate waste packages in
each cell. Layer 1 was at the bottom of the pit and Layer 6 or T was used to designate the top layer; a
Letter E, C, or W (East, Center, or West) was used to identify the section in which the container was
placed across the width of the cell. A plastic tag stamped with a Retrievable Serial number (or
Retrievable ID number) was placed on the drum lid bolt of each drum and a 6 in. X 6 in. aluminum plate
with the Retrievable Serial Number was nailed to each box or crate (Reference 10). Some containers also
have the Retrievable ID number spray painted on the container surface. This Retrievable ID number and
the position (Post, Layer, and Position) was documented on the Radioactive Solid Waste Disposal
(RSWD) record form for each container and transferred into the waste database. The RSWD form
number (or Waste Package number) is also documented for each container, and is the primary container
identification number used in the database.

The FRP box shown in the lower right corner of Figure 8, for example, has the number 1029 spray
painted on the top surface of the box. Looking up this Retrievable ID number in the container listing
shows the location of the container as Layer 2, Posts 1 and 2, and Position W (meaning that the container
is in the second layer of containers at Posts 1 and 2, and is on the west side of the stack). The box just to
the right of the ladder (at the top of the ladder) in Figure 10 has the number 1059 spray painted on the
box. Looking up this Retrievable ID number in the container listing in Appendix D shows the location of
the container as Layer 3, Posts 7 and 8, and Position W (meaning that the container is in the third layer
of containers at Posts 7 and 8, and is on the west side of the stack).

No reports were located that identify the specific locations of the four cells in Pit 9 in relation to the post
numbers. A review of the locations of FRP boxes stacked in the center section of Pit 9 indicates that Cell
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1 is approximately between Posts 1 and 10, Cell 2 is approximately between Post 11 and Post 21, Cell 3
is approximately between Post 22 and Post 33, and Cell 4 is approximately between Post 34 and Post 44.
However, the disposal log book (Reference 10) identifies some containers placed at Posts 34 to 39 as
Cell 3 (Cell C) and some containers placed at Posts 34 to 39 as Cell 4 (Cell D). Although the southwest
end of Pit 9 has FRP boxes stacked at the southwest end of Cell 1 (see Figure 8), information in both the
database and the disposal log book show only drums stacked in the center section of Cell 4 at the
northeast end of the pit. Boxes are shown to extend to Post 44 on the perimeter of both the east and west
sides, but no boxes are shown as stacked in the center at that end (below the ramp) of Pit 9.

Although the location numbers for all but two containers are documented on the RSWD forms and were
placed into the waste database, the waste disposal log book has a number of blank pages after the first
page with entries and it appears that containers that were to be entered into the logbook from November
18, 1974 to December 30, 1974, were never entered into the logbook. This appears to include almost all
containers placed into Cell 1. Reference 11 indicates that enough TRU drum and crate material had been
received at Area G by the time that Pit 9 was ready for emplacement of waste that Cell 1 and the south
end of Cell 2 were stacked at the same time. Cell 1 was closed on December 17, 1974 (only three weeks
after the first containers were placed in the cell). Post numbers for the next containers listed in the log
book also indicate that the containers were placed into Cell 2. The log book also appears to be
incomplete for some of the crates that were placed from January 1975 through November 1979.

Available information on the three LLW containers placed into Pit 9 shows that these containers were
mixed in with the TRU waste containers. The database shows post location number for the three
containers, but does not have information on the layer in the stack or whether the container was placed in
the east, west, or center location within the pit. One LLW container was listed as placed at Post 3, a
second LLW container at Posts 27-28 (this was a two-section glovebox from the CMR Facility), and the
third LLW container was placed at Post 34. The date for placement of the container at Post 3 was almost
four years after that cell was closed, and this post location is questionable.

4.2 Current Configuration of Pit 9

There has been considerable development at Area G since 1979, including construction of waste storage
domes and other facilities. The cross section of Pit 9 Cell 2 in Figure 7 and the photographs from 1974 in
Figures 12 and 13 show that Pit 9 was backfilled with crushed tuff approximately to the original grade
after all of the waste containers were placed into the pit. Additional fill has been added over much of Pit
9 since that time with construction of a pad and dome that housed equipment for compaction of low-
level waste on the northwestern side of the pit. Although the compaction equipment and dome have been
removed, the asphalt pad remains and is used for storage of empty waste boxes.

Figure 14 contains a July 2013 photo of the surface above Pit 9 that was taken at a location believed to
be about the same location as the photo on the left of Figure 5 (at the upper end of the ramp into Pit 9).
Pit 9 is believed to lie beneath the open area in the center of the 2013 photograph, extending
approximately eight to ten feet beneath the asphalt pad to the right of the photo. The material stacked in
the left foreground and transportainers on the left side of the photo are believed to be near the original
grade, while the asphalt pad with waste boxes stored on the right side of the photo rest on additional fill
that was added and must be removed before retrieval of waste from Pit 9. The dome that had been
constructed on the asphalt pad has been removed, and it should be possible to remove enough fill so that
a slope can be created above the west side of Pit 9 rather than build a barrier to shore up the fill above
the pit on the west side.
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Figure 14. View of Surface Above Pit 9 from the North (July 2013)

Figure 15 shows a July 2013 photograph of the surface above Pit 9 that was taken at a location that is
believed to be near the southeast corner of Pit 9. Additional fill appears to have been added on the west
side on this end of Pit 9 as well. The white pipes that extend above the surface are believed to be the

plastic pipes placed in the cells of Pit 9 for monitoring and ventilation.

Figure 15. View of Surface Above Pit 9 from the South (July 2013)
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Figure 16 shows a July 2013 photograph of the metal cover of the access shaft into Cell 2 of Pit 9. A
round concrete culvert prevents added fill from blocking the cover to the access shaft. The orange mesh
in the upper corners of the photo is part of a barrier placed around the culvert.

Figure 16. Cover over Access Shaft in Cell 2 of Pit 9 (July 2013)
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5. Characteristics of Pit 9 Waste

There are a number of sources of information on Pit 9 and the characteristics of the waste containers
within Pit 9. The most readily accessible information is that contained within the LANL waste database
(now called the Waste Compliance and Tracking System or WCATS), which for Pit 9 waste is based
primarily on the information in the RSWD Record forms that were prepared by generators of waste
placed in Pit 9. For each waste package, the RSWD form recorded waste volume, gross weight, waste
radioactive content in either grams or curies, waste matrix, waste generator, and waste disposal location
and date. The form required the signature of the waste generator, the H-1 (Health Physics Group) area
representative, group leader (as necessary), and the H-7 (Waste Management Group) representative
(Reference 4). Most of the RSWD forms for waste containers stored in Pit 9 were located and are
available on a compact disk. They were not attached as an appendix to this report because there are more
than 4,000 pages in the file. The waste disposal logbook for Pit 9 in Appendix B also provides
information for many containers.

5.1 Physical Characteristics

Types and Sizes of Waste Containers. Table 2 presents a summary of waste container types and
contents of containers in Pit 9 from the LANL waste database, and shows a total of 3,363 55-gallon
drums, 517 30-gallon drums, two 85-gallon drums, 191 FRP boxes or crates, and 6 other containers
(three of the six are described in comments on the RSWD forms as a “3’x6” XLG Drum” and three are
described as a “4’x6” XLG Drum”). Although the database shows two 85-gal drums, the RSWD forms
for those two containers show the volumes of the containers as 55-gal. The 85-gal size may have been a
data entry error, but was retained in the table since the database shows the containers as 85-gal.

Table 2 includes one 55-gal drum (identified as Waste Package ID S793429, Retrievable ID 006224) that
is not in the LANL waste database, but the RSWD form for this waste package and the Pit 9 disposal log
book show was placed into Pit 9. This drum may or may not be found when containers are retrieved

from Pit 9, but the drum was included in the table because both the RSWD form and disposal log book
indicate that this container was placed into Pit 9.

The 55-, 30-, and 85-gallon drums are steel drums commonly used to store TRU waste at LANL. The
55-gal drums have a nominal volume of 208 liters, and volumes reported in the database for 55-gal
drums in Pit 9 all show 0.208 m®. The two 85-gal drums each show a volume of 0.3215 m®. The volumes
shown for 30-gal drums (nominally 115 liters) are not consistent, and vary from 0.1 m®to 0.11357 m® in
the database. Based on the reported volumes, it appears that the container described as a 3’x6” XLG
Drum is a cylindrical container with a diameter of three ft and a height of six ft, and the container
described as a 4’x6” XLG Drum is a cylindrical container with a diameter of four ft and a height of six ft.
The reported volumes exactly match volumes calculated for cylinders of these dimensions. No
information was located on whether the XLG drums are fabricated from metal or another material.

The FRP boxes are not standard containers, but were constructed at LANL to store contaminated
equipment and materials, and are of varying sizes to hold specific items of equipment or materials (such
as filter media). The boxes were constructed of plywood that was then coated with a 1/8 inch-thick layer
of a fire-retardant fiberglass material (References 4 and 9). The volumes of the 191 FRP boxes in Pit 9
range from approximately 0.5 m® to as large as approximately 50 m®, but approximately 90% of the
boxe§ have volumes less than 4.0 m®. Only eight boxes in Pit 9 are reported to have volumes greater than
10 m”.
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Container Waste
Type Code

A10
A15
A16
A18

A19

A20
A1
A25
A30

A31

55-Gallon A50
Steel Drum
AS2

AS5
AS6
A60
AB1
AT0
AT5
ATB
AS0
A95
A99

TABLE 2

Waste Content and Types of Containers in Pit 9

Waste Material Description

TRU Waste

Graphite
Mixed Cellulosics

Plastic Materials

Mixed Paper, Plastic, Rubber, etc.

Mixed Combustible / Non-
Combustible Trash

Hydrocarbon Qils

Silicon Base Oils

Leached Process Residues
PN* Equipment

Non-PN Equipment

Metal Crucibles, Scrap, Dies
Scrap Metals

Filter Media

Filter Media Residues
Other Combustibles

Other Non-Combustibles
Chemical Waste

Chemical Treatment Sludge
Cement Paste
Contaminated Soil

Glass

Unidentified Material

Total 55-Gallon Steel Drums

A1S
A16
A18

30-Gallon A19

Steel Drum
A21
A25
A30

A6

Mixed Cellulosics
Plastic Materials
Mixed Paper, Plastic, Rubber, etc

Mixed Combustible / Non-
Combustible Trash

Silicon Base Qils

Leached Process Residues
PN Equipment

Skull and Oxide

*PN= property numbered

Number of
Containers

219
19
132

68

216
182

133
23

863

987

300
133

11

3,363
127

10

38

232
10

Gross Weight
(Ib/container)

155
49 -71
80-156
85-187

75-185

265 — 450
501
33 -448
39-415
172
0-283
110 - 298
399
90 -112
55 - 386
51 -416
113 - 154
260 — 898
350 — 706
150 — 450
77-185
97 -122

23-135
60-108
44-143

48-119

273
31-612
67 — 164
106

Total
Volume
(md)

0.2
456

4.0
27.4

14.1

T
0.6
44.9
a7.9

0.2

2T
4.8
1.2
0.6
179.5
205.3
0.8
62.4
277
9.6
2.3
1.0
699.5
12.8
1.0
11

4.3

0.1
259
1.0
0.1
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TABLE 2, continued
Waste Content and Types of Containers in Pit 9

Container Waste . AT Number of Gross Weight Lol
Type Code Lo LU Ay Containers (Ib/container) V?:::;;‘ &
TRU Waste, continued
AS0 Metal Crucibles, Scrap, Dies 45 42 -248 45
AB2 Scrap Metals 1 54 01
AS5 Filter Media 1 47 01
T ABOD Other Combustibles 2 70-74 0.2
Drum, AB1 Other Non-Combustibles 33 52-124 3.8
sontinusd A70 | Chemical Waste 2 105-114 0.2
ATB Cement Paste 133 350 - 706 15.0
AS5 Glass 2 50 —117 02
ASS Unidentified Material 2 85 -86 02
Total 30-Gallon Steel Drums 517 56.0
g‘f::lag‘r’l'l’m AB0 | Other Combustibles 2 86 — 162 0.6
Total 85-Gallon Steel Drums 2 0.6
A30 PN Equipment 3 2000 54
XtoDrum | A31 | Non-PN Equipment 2 2000 2.4
A36 Non-Combustible Building Debris 1 4001 21
Total Other Containers 6 99
i a-s0 | 1
A30 PN Equipment 42 88 - 4001 1427
. AT Non-PN Equipment 112 500 - 5401 515.1
(Crates) A36 Non-Combustible Building Debris 1 1985 15.9
ABS Filter Media 25 673 - 684 85.6
ASO Contaminated Soil 6 2000 - 4001 19.0
ASS Unidentified Material 1 732 36
Total FRP Boxes 191 795.4
Total TRU Waste Containers 4,079 1,561.4
Low-Level Waste
One-Gallon Can Cell 13 trash cans 1892 1858 1 Not Available 0.0076
Unknown Item No description 1 Not Available 1.4
Box Two Section Glovebox 1 Not Available 3.4
Total Low-Level Waste Containers 3 4.8
Total All Containers 4,083 1,566.5
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The eight boxes that exceed 10 m® have reported sizes of 10x8x22 ft (49.8 m%); 10x7x22 ft (43.6 m%);
specific dimensions not stated but volume of 29 m?; 4x8x31 ft (28.1 m®); 10x4x24 ft (27.2 m®); 7x9x14
ft (25 m®); 5x7x16 ft (15.9 m®); and 6x8x10 ft (13.6 m®). Twelve boxes have volumes between 4.0 m® to
7.2 m? and all have varying dimensions. A total of 48 FRP boxes (25% of the FRP boxes) have volumes
reported as 3.6 m* (nominal dimensions of 4x4x8 ft) and a total of 82 FRP boxes (approximately 43% of
the FRP boxes) have volumes reported as 3.2 m® (nominal dimensions of 4x4x7 ft). Other boxes are
smaller and of varying sizes.

Three LLW containers were also placed into Pit 9, and these consist of two small cans of hot cell trash
from the CMR facility (the reported volume exactly matches two one-gallon cans), an unknown
container type with a volume of 1.4 m® from the TA-50 RLWTF, and a box described as a two-section
glovebox with a volume of 3.4 m® from the CMR facility.

Contents of Waste Containers. For each type of container, Table 2 provides the number of containers
with various types of waste materials, range of gross weights per container for that waste type, and total
volume of that type of waste material in that type of container. Overall, drums make up approximately
95% of the TRU waste containers in Pit 9, but only approximately 49% of the volume of the TRU waste
in Pit 9. The FRP boxes (crates) make up only about 5% of the TRU waste containers in Pit 9, but make
up approximately 51% of the total volume of TRU waste containers within the pit.

During the period that TRU waste was placed into Pit 9, LANL used a listing of the waste codes
(presented in Appendix C) that provides information on the physical form of the contents of waste
containers. A waste code was identified on all but eight RSWD forms for waste packages that were
placed into Pit 9, and these are identified in the table as Waste Code 99, Unidentified Material in the
database. The total volume of containers with Unidentified Material is approximately 4.8 m®, which is
approximately 3% of the total TRU waste volume in Pit 9.

For all container types in Pit 9 (FRP boxes and all sizes of drums), Waste Codes A30 and A31 (PN and
Non-PN Equipment) make up a total volume of approximately 705 m?, which is approximately 45% of
the total volume of TRU waste in Pit 9.

The waste material types with the largest volumes in drums (30-, 55-, and 85-gallon drums) in Pit 9
consist of Waste Code A61,0ther Non-Combustibles with a total volume of approximately 209 m?;
Waste Code A60, Other Combustibles with a total volume of approximately 180 m®; Waste Code A25,
Leached Process Residues with a total volume of approximately 71 m* ; Waste Code A75, Chemical
Treatment Sludge with a total volume of approximately 62 m* ; and Waste Code A15, Cellulosics with a
total volume of approximately 60 m°.

Waste material types with the largest volumes in FRP boxes in Pit 9 consist of Waste Code A31, Non-
PN Equipment with a total volume of approximately 515 m* Waste Code A30, PN Equipment with a
total volume of approximately 143 m® ; and Waste Code A55, Filter Media with a total volume of
approximately 86 m”.

Packaging of Waste Containers. Only limited information is available on packaging of waste within
containers stored in Pit 9. The RSWD forms contained a section that allowed the waste generator to
provide additional description of packaging and packaging materials, and information was provided for
some containers and captured in a Comments section in the waste database for the waste package. Most
RSWD forms for FRP boxes include a description of item or items in the box (glovebox, drybox, filter
media, etc.) and the dimensions of the box. Comments for drums were usually only a drum number or a
property number for equipment placed in the drum.
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No reports were located that describe packaging of TRU waste within waste containers stored in Pit 9.
However, 55-gal drums and FRP boxes were placed in both Pit 9 and on Pad 1 (an earth-covered above-
ground storage pad) for the last seven months of 1979. Both 55-gal drums and FRP boxes placed on Pad
1 were retrieved from storage on the pad from 1997 to 1998, and placed into inspectable storage inside
storage domes (Reference 11). These containers have been processed for disposition since that time, and
packaging of containers placed in Pit 9 during this period should be similar to those already processed or
being processed at this time that were generated during the same time period.

A 1985 report of a TRU-waste sampling program at LANL (Reference 12) included results of visual
examination of four 55-gal drums of Pu-239 contaminated waste that were retrieved from Cell 2 of Pit 9,
as well as radiography or visual examination of an additional 15 drums of Pu-239 contaminated waste
that were received in 1983. However, these four drums were placed at the bottom of the access shaft in
Cell 2 of Pit 9 about 17 months after Pit 9 was filled as part of a study on container corrosion, with two
of the drums coated with the Texaco Compound L corrosion inhibitor and two left uncoated. The four
drums were received from TA-55 and may be representative of waste from TA-55 that is in storage in Pit
9. The 16 drums received in 1983 included drums from the TA-50 RLWTF, TA-55, and the CMR
facility. These may be representative of drums in Pit 9 that were received from the TA-50 RLWTF, TA-
55 and CMR, but no information was located that indicates that waste packaged at TA-21 was packaged
like waste generated at TA-50, TA-55 and CMR. As shown in Figure 4, waste packaged at TA-21 makes
up approximately 65% of the containers in Pit 9.

All four 55-gal drums that were retrieved from the Cell 2 access shaft in Pit 9 in 1983 (Reference 12)
contained inner packages of cans or drums (one drum was described as containing cans in cans), one
included a 19-gal drum, and one included a 30-gal drum. The size of the cans was described in one of the
drums as ¥2-gal cans, but the size of cans in a second drum was not described. Visual examination of the
drum with %-gal cans included a description of the cans as containing a wet, red sludge that included
varying amounts of free-standing liquid, some of which was leaking because cans were upside down.
The liquid was described as smelling strongly of ammonia, “so there was no danger of acid corrosion.”

Radiography and/or visual examination of the additional 15 drums showed cans or cylindrical
containers (and one with a 30-gal drum) inside some of the 55-gal drums, some with bags containing
trash within the 55-gal drums, and four drums from the TA-50 RLWTF contained sludge (one with
cemented sludge). None of the four drums with sludge contained free liquids (Reference 12).

Weights of Waste Containers. Overall, the gross weights of waste packages stored in Pit 9 in the TRU
waste database range from less than one pound (Ib) to approximately 5,400 Ib. Three containers show a
gross weight that is less than the tare weight for the type of container in which the waste is packaged. A
review of the RSWD forms for these waste packages shows that two accurately reflect weights provided
by the waste generator and one indicates an error in converting the weight provided by the waste
generator in kilograms to pounds.

Ignoring the three values that appear to be errors, the gross weight of containers in Pit 9 may be
summarized as follows:

e the gross weight of 30-gal drums ranges from approximately 31 Ib to approximately 700 Ib;

e the gross weight of 55-gal drums ranges from approximately 58 Ib to approximately 900 Ib;

o the gross weight of 85-gal drums ranges from approximately 86 Ib to approximately 162 Ib;

o the gross weight of Other containers (XLG Drums) ranges from approximately 2,000 to 4,000 Ib;

and
o the gross weight of FRP boxes ranges from approximately 90 to 5,400 Ib.
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Unvented Containers. Based on available information, it does not appear that any of the 30-gal, 55-gal,
85-gal, or XLG drums (or the cans and drums within drums) are vented and equipped with WIPP-
approved vent filters. At the time that waste drums were placed into Pit 9, the drum gaskets were
believed to be permeable. The report from the 1983 TRU waste sampling program (Reference 12)
includes statements such as the “gaseous content of the drums was expected to be at atmospheric
pressure” and any “gases generated above approximately 580 torr diffuse harmlessly into the
atmosphere”. Drums were sealed with “0.5-inch sponge-rubber gaskets, and the closure rings torqued to
approximately 40 ft-Ibs, which renders them liquid- and particulate-tight but not gas-tight” (all quotes
from Reference 12).

5.2 Radiological Characteristics

Available Information. Although the waste database provides radionuclide content for approximately
78% of the containers in Pit 9, approximately 22% of the containers show values of zero for radionuclide
content. A review of RSWD forms for many of these containers with zero values for the radionuclide
content shows that the waste generator listed one or more radionuclides (such as Am-241, Pu-238, Pu-
239, and U-235) or a nuclear material type (MT), but did not provide an amount for the radionuclide or
MT entry._It is important to note that the zero values reflect a lack of information on the amount rather
than non-detectable concentrations of radionuclides when reviewing radionuclide information on Pit 9
containers. Because zero values reflect a lack of information, these were excluded in the calculation of
averages for PE-Ci, Pu-239 FGE, and radiation dose at the surface of containers in Table 3.

By type of container, approximately 21% of the 30-gal drums have no radionuclide content information
and approximately 25% of the 55-gal drums have no radionuclide content information. Both 85-gal
drums have radionuclide content available. Radionuclide content of the Other (XLG Drum) containers
and FRP boxes is even more limited, with no radionuclide content available on the six Other (XLG
Drum) containers and radionuclide content available for only 72 of the 191 FRP boxes (no radionuclide
content is available on 119 of 191 FRP boxes, which represents more than 60% of the FRP boxes).

Material types are used to describe the isotopic composition of common blends of radioactive materials
used within the DOE complex. The average isotopic content of a MT is expressed as the ratio of the
mass of specific plutonium or uranium isotopes to the total mass of plutonium or uranium, expressed as
weight percent (Reference 13). The most common MT listed for the RSWD forms for Pit 9 is PU52, but
review of RSWD forms showed that PU53, PU54, PU57, PU83, and U38 were also listed. Information
of the average weight percentages of plutonium and uranium isotopes in MTs used at LANL is included
in Reference 14.

The waste database (now WCATS) applies weight percentages to the quantity of a MT in a waste
package to calculate the mass of each plutonium or uranium isotope in a waste package. These values are
then converted to curies of each isotope, and the quantity of PE-Ci for the waste package is also
calculated. Information on curies of each isotope, PE-Ci, and Pu-239 FGE is available in the waste
database for all of the waste packages in Pit 9 that showed amounts of radionuclides or MTs. The listing
of containers stored in Pit 9 in Appendix D also includes the PE-Ci and FGE for each waste container
where information is available. A listing with curies of various isotopes for Pit 9 containers with
available information may also be found in Reference 15.

Radiological Content of Containers. Table 3 presents a summary of radiological characteristics of the
waste containers based on the information that is available on Pit 9 containers. The table provides
information by the type of container, and includes:

o the average (mean) and range of PE-Ci for each type of container and overall;
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o the number of containers that exceed 80 PE-Ci by the type of container and overall;
total PE-Ci by type of container;

o the average (mean) and range of plutonium-239 fissile gram equivalents (Pu-239 FGE) by the
type of container and overall;

o the number of containers that exceed 200 Pu-239 FGE by type of container and overall;

o the total Pu-239 FGE by type of container and overall; and

e the average (mean) and range of the radiation dose at the surface of containers millirad per hour
(mR/hr) by type of container and overall.

TABLE 3
Summary of Radiological Characteristics of Waste in Pit 9
Number of Average*
Average* Average* B L
Type of Numberotl BR et B ncl Iy PLDRIEGE T [ et Total Radation Dose
: - 5 Containers 3 £ >200 at Contact,
Container Containers Container - PE-Ci per Container Pu-239 FGE
R ) >80 PE-Ci (Ra ) Pu-239 mR/hr
ANEE. s FGE (Range)
1.6 16.8 3.7
30-Gal Drum 517 (0-13.4) 0 644.7 (0-147.8) 0 6,839.7 (0-100)
21 10.9 31
55-Gal Drum 3,363 (0-137.7) 1 5,292.1 (0->200) 3 27,757.0 (0 — 250)
26 18.1 35
85-Gal Drum 2 (0.03-5.2) 0 52 (0.3-35.9 0 36.2 ©-7)
XLGD -] 0 0 0 g 0 0 0-0
o ©-9) (0-0) -0
6.1 12.6 296
FRP Box 191 (0—-234.1) 2 436.1 (0 —>200) 1 910.6 (0-70)
TOTALS, 21 11.7 3.2
PIT9 4,079 (0 - 234.1) 3 83774 (0 - >200) 4 35,5436 (0 - 250)

* Average of containers with values above zero

Plutonium-239 Equivalent Curie Content. Most containers stored in Pit 9 have a very low MAR and
average only approximately 2 PE-Ci, but range as high as 234.1 PE-Ci. Only one 55-gal drum exceeds
the limit of <80 PE-Ci for 55-gal drums in the WIPP waste acceptance criteria (WAC, Reference 16),
and none of the 30-gal or 85-gal drums are close to this limit.

Although Table 3 shows that two FRP boxes exceed 80 PE-Ci, both are well below the WIPP WAC limit
for the Standard Waste Box (SWB) and Standard Large Box 2 (SLB2) of >560 PE-Ci (Reference 16),
with values of 234.1 PE-Ci and 124.8 PE-Ci.

Fissile Gram Quantities. Most containers stored in Pit 9 have very low Pu-239 FGE values and average
only approximately 11.7 FGE, but range to levels that exceed the limit of <200 FGE for 55-gal drums in
the WIPP WAC (Reference 16). Three drums have FGE values that exceed the <200 FGE for 55-gal
drums. The WIPP WAC FGE limit value specifies that the Pu-239 FGE plus two times its associated
total management uncertainty (TMU), expressed in terms of one standard deviation, shall comply with
the FGE limit. No information on measurement uncertainty is available for containers in Pit 9. Twelve
additional 55-gal drums stored in Pit 9 have FGE values above 160, and this may give an indication of
the number of drums that may assay as greater than 200 FGE with two times the TMU. The Pu-239 FGE
values for these twelve drums in the waste database range from 161.2 FGE to 196.1 FGE.
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One FRP box has a PU-239 FGE that exceeds the WIPP FGE limit for drums, but is below the WIPP
WAC limit of 325 FGE for SWB and SLB2 containers (Reference 16). As with the drums, no
information on measurement uncertainty is available for the FGE value for this FRP box.

The RSWD record forms for the three 55-gal drums and one FRP box with FGE values above 200 were
reviewed to evaluate whether the waste database values for these containers might be in error. The FGE
values for these four containers appear to be accurate and consistent with the radionuclide content
information provided by the waste generator on the RSWD forms for these containers.

External Radiation Dose of Containers. As seen in Table 3, containers stored in Pit 9 have average
radiation dose at contact (at the surface of the container) of approximately 3 mR/hr, but range up to 250
mR/hr. Information on external radiation dose is available for about two-thirds of the containers overall,
but the percentage of containers with radiation dose information varies widely by type of container.
Radiation dose values are available for approximately 43% of 30-gal drums, 76% of 55-gal drums, 50%
of 85-gal drums, and 3% of FRP boxes. Only five of 191 FRP boxes have information for radiation dose,
and none of the Other (XLG Drum) containers have information on radiation dose available.

Only one waste container out of the total of 2,797 containers in Pit 9 with external radiation dose values
in the waste database has a value that exceeds 200 mR/hr at the surface. This container (a 55-gal drum)
has a radiation dose at contact of 250 mR/hr. An additional ten 55-gal drums have values for radiation
dose that are equal to greater than 100 mR/hr, with three at 150 mR/hr, one at 135 mR/hr, one at 120
mr/hr, and five at 100 mR/hr. One 30-gal drum also has a value for external radiation dose of 100 mR/hr.

The RSWD form for the 55-gal drum with an external radiation dose of 250 mR/hr (Waste Package 1D
S004064, Retrievable ID 000976) confirms that the container is a 55-gal drum and that the surface
radiation dose was listed as 250 mR/hr. The drum contains waste from the Lovelace ITRI sealed in
plaster of paris, and was reported to contain an estimated 4.0 Ci of Am-241.

5.3 Chemical Characteristics

No results of analyses for chemical constituents were reported on the RSWD forms, but one FRP box
includes a comment that the box contains a containment vessel with “about 16 gram HE”, and HE is
believed to refer to high explosives. At the time that the drums and boxes were placed into Pit 9 (1974-
1979), there were no regulatory requirements related to hazardous chemical constituents in waste that
were applicable to LANL.

A 1975 report on characterization of TRU wastes at the TA-21 DP West plutonium processing facility
(Reference 17) discusses a large number of chemicals used in plutonium processing during 1973, but no
information is presented specific to containers stored in Pit 9, and no quantitative analyses of chemicals
in waste were performed.

The report on TRU waste sampling performed in 1983 that included visual examination of four drums
retrieved from the access shaft in Cell 2 of Pit 9 identified % gal cans within one drum as containing a
wet, red sludge that included varying amounts of a free-standing liquid described as smelling strongly of
ammonia. These four drums were not part of the Pit 9 inventory but had been placed into the access shaft
as part of a corrosion study (Reference 12). However, they were generated only about two years after Pit
9 was filled and may indicate potential for similar containers in drums stored in Pit 9.
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6. Retrieval and Processing Pit 9 Waste

Drums and boxes stored within Pit 9 must be retrieved from below ground storage and processed for
disposition. Characteristics of the drums (such as the drums being unvented, a few containers with high
activity or high Pu-239 FGE, and likely presence of items prohibited at WIPP) dictate the types of
activities and controls for both retrieval and processing. These are discussed below, with emphasis on
potential issues that may be encountered. Although both retrieval and processing of the drums and boxes
in Pit 9 appear straight forward, there will be considerable effort in project engineering, development of
retrieval and processing plans and work control documents, and readiness before retrieval can be
approved to begin.

Processing of both drums and FRP boxes from Pit 9 are expected to be similar to above ground drums
and FRP boxes that have already been processed because the majority of legacy containers that have
been processed at LANL since 2001 were retrieved from soil-covered storage pads designated as Pads 1,
2, and 4 by the Transuranic Waste Inspectable Storage Project (TWISP) from 1997 to 2001 (Reference
11). Drums and FRP boxes were placed into both Pit 9 and on Pad 1 during the last seven months of
1979 and continued to be placed on Pads 1, 2, and 4 after Pit 9 was filled. A total of 16,900 metal drums
and FRP boxes were retrieved and placed into inspectable above-ground storage during the TWISP
project (Reference 11).

The configuration of drums and FRP boxes on Pads 1, 2, and 4 was also very similar to Pit 9, with FRP
boxes stacked on the perimeter of an asphalt pad, drums stacked inside the FRP boxes, cells created on
the asphalt pad by use of barriers and crushed tuff, and the entire stack of containers covered with
several feet of soil/crushed tuff. The primary difference is that the asphalt pad in Pit 9 was placed in the
bottom of a pit rather than on the ground surface. Figure 17 shows the configuration of waste containers
on one of the TWISP pads during retrieval, and may be compared to the configuration in Pit 9 shown in
Figures 8, 9, and 10 on Pages 12-13. The approach, experience, and lessons learned in the TWISP
retrieval (Reference 11) should be considered in the planning for retrieval from Pit 9. Important
differences between Pit 9 and TWISP include that access to Pit 9 containers is limited to the ramp on the
northeast end of the pit or from above, and the duration that containers have been in storage. Containers
retrieved from Pads 1, 2, and 4 had been in storage on the pads for approximately 8-19 years when
retrieved, and containers stored in Pit 9 will have been in storage in the pit for approximately 36 to 41
years if retrieval begins in 2015.

Figure 17. Configuration of Waste Array in TWISP Retrieval
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6.1 Retrieval of Waste Containers

Several activities should be conducted before detailed planning for retrieval begins. The exact location of
Pit 9 and the containers stacked within the pit need to be determined. Historic survey information may be
available that would identify the approximate location of the four corners of the pit. A survey of the Pit 9
area using ground-penetrating radar would help define the location of the waste stacked within the pit,
the approximate depth of overburden over the area above the waste stack, and possibly the location of
crushed tuff barriers between the cells within the pit. This could be augmented with a series of holes
excavated using a hand-auger to confirm the depth and location of the waste stack and the ramp leading
to the waste stack on the north-east end of the pit. The depth of excavation over the length and width of
the pit could then be defined and the total volume of overburden estimated. Sampling and analysis of soil
samples collected during hand-augering could provide an indication of any releases of contamination
from Pit 9, and provide information to help determine how to manage the overburden after retrieval.

The top of the ramp on the north-east end of Pit 9 is believed to be very close to the roadway through
Area G. Defining the exact location of the pit will provide information to help determine if the roadway
needs to be relocated, the need for traffic control, and the location of liquid impediments.

The presence of the access shaft into Cell 2 of Pit 9 also provides opportunity to obtain current
information on a portion of the waste array. This could include sampling and analysis of the air within
the access shaft for flammable gases generated within the waste stack, radiation monitoring of air and
drum surfaces, and inspection using lights and a video camera of the physical condition of the 48 55-gal
drums that are reported to be visible in the access shaft (Reference 9). The last report of inspection that
was located for the 48 drums was in 1983 during the TRU waste sampling program (References 9 and
12). At that time, the drums were described as being “generally in excellent condition” and with “a few
small area of light rust but no significant corrosion” (Reference 12). The report also noted that fire-
retardant chemicals had bled from the plywood placed between layers of drums to stabilize the stacks,
and that these chemicals were encrusted on the plywood and also on the bolt and ring closures of some
drums. The identity of the encrusted material was verified by chemical analysis (Reference 12).

Current information on the integrity of the drums, condition of the plywood between the layers of drums,
and the presence of flammable gases are key factors in planning for retrieval. Although there may be
guestions as to whether the drums surrounding the access shaft are representative of drums in the other
cells of Pit 9 (the other three cells do not have an access shaft that could provide additional ventilation
and the increased potential for water to enter the cell), current information on a portion of the containers
will be important to retrieval planning.

Retrieval of drums and boxes from Pit 9 is included in the hazard analysis in the Basis for Interim
Operation for Technical Area 54, Area G (the BIO, Reference 18), and a number of controls for
potential hazards in retrieval of drums and boxes from Pit 9 are included in the Technical Safety
Requirements (TSRs) for Technical Area 54, Area G (Reference 19). Plans and procedures must be
developed to ensure that retrieval is in strict compliance with these requirements. Under the BIO,
retrieval areas must be established as Defined Areas before MAR within waste containers in Pit 9 can be
exposed. A nuclear criticality safety review for retrieval activities must also be conducted before
retrieval is initiated and procedures must incorporate any controls identified in the criticality safety
review. Other plans such as traffic control and security plans may also be required.

Predecessor activities to retrieval include removal of a portion of the asphalt pad on the north-west side
of Pit 9, removal of excess overburden soil/crushed tuff beneath the asphalt pad and over the Pit 9 cells,
and installation of vehicle barriers and controls for run-on. The TSRs for Area G state that liquid

impediments shall be established between liquid fueled retrieval equipment and the edge of the retrieval

Page 28 UNCLASSIFIED Retrieval and Processing Pit 9 Waste



Pit 9 Category of TRU Waste Stored Below Ground within Area G EP2013-5180
December 2013

area (Reference 19), and plans for retrieval from Pit 9 must address this requirement. The specific depth
of overburden for TRU waste to remain “buried” and not “exposed” is not defined in the TSRs, but the
TSRs require a depth > 3 inches of overburden over radioactive waste in low-activity areas (Reference
19). It is expected that removal of soil/tuff overburden to within a foot or two of the waste stack could be
performed before readiness-for-retrieval activities are conducted. The level of readiness review and the
specific activities that constitute retrieval will be defined. Review to determine whether a modification to
the LANL Hazardous Waste Facility Permit for Pit 9 retrieval activities will be performed, and a request
for a permit modification or other form of notification will be submitted to the NMED if required. No
permitted units are located on top of Pit 9, but a review will verify whether a permit modification is
needed.

Limits on Material at Risk in Retrieval Areas. Under the TSRs for Area G, exposed MAR in retrieval
areas is limited to 1,500 PE-Ci (Reference 19). Waste that remains buried by soil/tuff is not exposed, but
removal of all of the soil/tuff cover over a portion of a cell in Pit 9 would constitute exposed MAR for
the containers that are no longer covered by soil/tuff. The total reported MAR for all cells in Pit 9 is
approximately 6,400 PE-Ci, which might indicate that most of a cell could be uncovered before exposed
MAR is near the limit of 1,500 PE-Ci. However, information on the radionuclide content is not available
for about 22% of the containers overall and about 60% of the FRP boxes. Retrieval planning will need to
evaluate how to account for the potential MAR of containers that have zero as the PE-Ci activity in the
waste database (such as use of the average MAR by type of container). Table 3 shows that 30-gal drums
average 1.6 PE-Ci, 55-gal drums average 2.1 PE-Ci, and FRP boxes average 6.1 PE-Ci. The PE-Ci
values for both of the two 85-gal drums is available, but no PE-Ci information is available for the six
Other (XLG drum) containers. A value like the average of 6.1 PE-Ci for FRP boxes might be used for
the Other (XLG drum) containers, which have contents similar to FRP boxes.

Information on the PE-Ci content of containers for which values were reported is available by Post,
Layer, and the section across the width of the pit (East, Center, West). Sorting the container data by Post
(as presented in Appendix D) could allow estimation of the approximate MAR for a 20 ft length of the
pit, for example, by including the PE-Ci values of all containers that are listed for four posts with
consecutive numbers, i.e. Posts 41-44. The potential MAR for containers that show zero values for these
posts could also be added, based on the method that is adopted to account for those containers identified
for the post numbers with zero PE-Ci. This approach could identify the area in which overburden could
be removed and MAR exposed without approaching the 1,500 PE-Ci limit for the retrieval area, and
largely would be based on the actual MAR of the containers within that portion of the cell.

Retrieval planning can also include identification of the approximate position of the drums or FRP boxes
that are reported to have higher levels of MAR. Only three waste containers in Pit 9 are reported to have
PE-Ci that exceed 80 PE-Ci, and these consist of two FRP boxes and one 55-gal drum. The FRP box
with a value of 234.1 PE-Ci (Waste Package 1D S731101, Retrievable ID No 001004) is located in Cell
2 at Posts 15-16 on the West side, Layer 1 (bottom of the stack). The 55-gal drum with a value of 137.7
PE-Ci (Waste Package 1D S781876, Retrievable ID No 004258) is located in Cell 2 at Post 31in the
center section, Layer 6 (top of the stack). The FRP box with a value of 124.8 PE-Ci (Waste Package ID
S731085, Retrievable ID No 001020) is located in Cell 1 at Posts 5-6 in the center section, Layer 2.

Potential for Flammable Gases. The presence of flammable gases in unvented TRU waste containers is
a concern because of the potential for deflagration or detonation. Sampling and analysis of the
atmosphere within the access shaft in Cell 2 of Pit 9 in 1981 and 1983 before ventilation of the access
shaft showed hydrogen levels of 0.7% and 2% respectively (Reference 12). Sampling and analysis of
headspace gases in the four drums removed from the access shaft in Cell 2 in 1983 showed non-
detectable hydrogen in three of the drums and 0.5% hydrogen in the fourth drum (Reference 12).
Headspace samples from other drums with Pu-239 contaminated waste from above-ground storage that
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were analyzed had hydrogen levels up to 1.4% (Reference 12). Methane was also analyzed but not
detected in either the atmosphere of the Cell 2 access shaft or any of the Pu-239 drums that were
analyzed (including the four removed from the access shaft) (Reference 12).

Measurements of hydrogen in about 1.6% of the unvented TRU waste drums retrieved from earth-
covered storage pads at Area G during the TWISP project showed hydrogen concentrations in which
deflagration could occur if adequate oxygen and an ignition source were available (Reference 20).

At the time the drums were placed into Pit 9, the drum gaskets were believed to be permeable and the
“gaseous content of the drums was expected to be at atmospheric pressure” (Reference 12). However,
drums were found during the TWISP retrieval project on Pads 1, 2, and 4 in which the lids were
deformed due to pressurization at some time during the period in which they had been stored on the
pads. A remote-venting device was used to vent such drums as soon as practical with little or no
movement of the drum. Figure 18 contains a photograph of pressurized 55-gal drums that were retrieved
from Pads 1, 2, and 4.

W re ¢ INED

Figure 18. Pressurized Drums Retrieved from Above-Ground Pads

Unvented Drums. All TRU waste drums within Pit 9 are believed to be unvented. None of the drums
retrieved from the above-ground Pads 1, 2, and 4 in the TWISP project had been vented before retrieval
(Reference 11), and drums were placed in Pit 9 either earlier or concurrently with drums placed on Pad
1. The TSRs for Area G require that an unvented drum must not be stacked and must be inserted into an
overpack/doublepack immediately after it is physically removed from its position in the waste stack, or
placed into an access-restricted isolation area (Reference 19). As a drum is retrieved, all surfaces of the
drum must be visually inspected to determine if it is of sound integrity and the drum number would be
obtained to determine the PE-Ci of the drum). Radiation monitoring would also be performed around the
drums and boxes after removal of soil and crushed tuff, before a drum or box is lifted from its location in
the array of containers, and after the drum or box is removed to measure radiation levels and detect any
contamination on the drums and boxes.

The TSRs require that any drum reported to be > 200 PE-Ci must be doublepacked before retrieval of an
additional TRU waste drum (Reference 19), but no drums in Pit 9 are believed to approach this level (the
highest PE-Ci drum in Pit 9 is reported to be approximately 138 PE-Ci and all others are reported to be
less than 80 PE-Ci). Overpacking of the unvented drums in Pit 9 would require that 30-gal drums be
placed into 55-gal drums, and that 55-gal drums be placed into 85-gal drums. The waste database lists
two drums as 85-gal drums, but the RSWD forms for these two drums show them as 55-gal drums.
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These two drums would be overpacked into 100-gal or 110-gal drums if found to be 85-gal drums upon
retrieval. All drums used as overpacks would be vented and equipped with WIPP-approved vent filters.
The six containers identified as Other (XLG Drum) containers may also have to be overpacked if they
are determined to be drums on retrieval. These containers are believed to have diameters of either three
or four ft and heights of six ft, and it appears that they would be too large to be overpacked into any
standard waste container except an SLB2.

Integrity of Drums and Boxes. Both drums and FRP boxes that were not of sound integrity were
encountered during the TWISP retrieval project on Pads 1, 2, and 4 (Reference 11). Four out of a total of
190 FRP boxes retrieved in the TWISP project were “identified as having lost structural integrity,” and
“as a result of the loss of integrity, soil infiltrated some of the crates” (Reference 11). This resulted in
three contamination events that were successfully contained (Reference 11). A total of 2,236 drums out
of 16,580 (approximately 13.5%) were overpacked based on significant corrosion or holes (ranging from
pinholes to a hole of 2 inches in diameter). An additional 1,070 drums (approximately 6.5%) were
“conservatively overpacked” based on smaller amounts of corrosion and issues such as tops of drums
being pushed in (without a breach) due to the weight of waste on top of the drums or the drum tops being
pushed out (without a breach) due to pressurization of the drums (Reference 11). Approximately 90% of
the drums that were overpacked due to significant corrosion or holes occurred on Pad 2, where almost
30% of the drums were overpacked. The four crates that had lost structural integrity were on Pad 1,
where less than 1% of the drums were overpacked due to significant corrosion or pinholes and another
5% were conservatively overpacked based on the presence of corrosion (Reference 11).

As noted above, containers retrieved from Pads 1, 2, and 4 in the TWISP project had been in storage on
the pads for approximately 8-19 years when retrieved. Containers in Pit 9 will have been in storage in the
pit for approximately 36 to 41 years if retrieval begins in 2015. This increases the concern over the
integrity of both drums and FRP boxes.

6.2 Processing of Waste Containers after Retrieval

Drums retrieved from Pit 9 will be overpacked as they are retrieved and then placed into above-ground
storage at Area G. Boxes that have issues with integrity may also be overpacked in metal containers,
wrapped in plastic, or other measures taken for contamination control before they are placed into storage.
Drums and boxes will be assayed to provide information on radionuclides based on current assay
techniques and to identify drums that do not contain TRU waste (waste with alpha-emitting TRU
radionuclides having atomic numbers greater than 92 and half-lives that exceed 20 years at
concentrations greater than 100 nCi/g of waste). The segregation limit for TRU waste at the time that
containers were placed into Pit 9 was 10 nCi/g for Pu-239 contamination, and many containers will
probably assay at less than 100 nCi/g of TRU isotopes with half-lives that exceed 20 years. These
containers will be managed as LLW or MLLW rather than as TRU waste.

Drums that exceed 100 nCi/g of TRU isotopes with half-lives greater than 20 years will be processed for
shipping to WIPP. This will include prescreening by radiography to confirm container contents and
identify prohibited items. Most drums are expected to require repackaging or remediation based on
experience with other legacy waste containers, and this is discussed further below. The FRP boxes and
Other (XLG Drum) containers will also be assayed, and a disposition path determined. Those that assay
less than 100 nCi/g of TRU isotopes with half-lives greater than 20 years will be radiographed or opened
to identify contents and items that may be prohibited at potential treatment and disposal facilities. Those
that assay greater than100 nCi/g of TRU isotopes with half-lives greater than 20 years will be
decontaminated to levels that are less than this concentration or repackaged into containers that are
approved for WIPP (SWB or SLB2 containers).
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Venting of Drums. Overpacked drums that prescreening shows are within radioactivity limits and have
no prohibited items will require only venting of the overpacked 30- or 55-gal drum to be ready for
characterization and certification by the Central Characterization Project (CCP). These drums will be
staged for venting in the Drum Venting System, and after venting, will be staged for de-nesting (if 55-gal
drums overpacked in 85-gal drums) and characterization.

Overpacked drums that prescreening shows must be repackaged or remediated may be vented before
further processing, but could be repackaged at the WCRR Facility or Building 412 in Area G without
venting if they meet other criteria for processing at those facilities. An evaluation will be performed to
determine whether it is more efficient to vent the drums before repackaging or to perform repackaging
without venting (which requires that drums be grounded, drum lid restraints applied, and staged for at
least 30 minutes they are processed).

Remediation of Containers. The overall approach to remediation of containers from below-ground
TRU waste retrieved from Pit 9 will be that used in the highly successful 3,706 TRU waste campaign
that has been conducted over the past two years at LANL. Containers are organized into waste groups
based on the types and contents of the containers, and containers within a group that have common
issues are further grouped into “Solution Packages” so that containers with the same type of issue are
processed as a group. The activities scheduled within each Solution Package in the detailed LANL TRU
Program project management schedule include precursor activities to remediation of waste containers,
the remediation or repackaging processing activities, and the characterization, certification, and shipping
activities that follow remediation processing. Precursor activities include any needed facility
modifications or equipment upgrades, procedure changes, nuclear safety basis changes, permitting
changes, and drum venting. It is particularly important to identify required safety basis and permitting
activities well in advance because of the time required to develop and gain approval of these changes.

It is expected that most of the listed precursor activities have already been completed because these
waste groups are similar to waste groups that have already been processed or are being processed in the
above-ground inventory of TRU waste. However, each Solution Package will be evaluated to determine
if any such activities are required.

The containers within Pit 9 have been organized into five waste groups based on the types and contents
of the waste containers (which will help to determine which of the LANL remediation facilities will be
used). The waste groups are listed in Table 4 by decreasing volume and consist of BG Debris Boxes, BG
Debris Drums, BG Cement Mono, BG Solids, and BG Cement Cans. A short description of each of the
waste groups is also provided. The BG Debris Boxes and BG Debris Drums waste groups have been
further grouped into two Solution Packages based on the reported radioactivity of the containers in these
groups.

BG Debris Boxes. This waste group is composed of the 191 FRP boxes and six Other (XLG Drum)
containers containing waste such as contaminated equipment, filter media, building debris, and soils.
Although this waste group makes up about 52% of the volume of waste in Pit 9, it contains only about 7%
of the reported radioactivity of Pit 9 waste. However, no radionuclide content information is currently
available for 125 of the containers in this waste group.

BG Debris Drums. This waste group is composed of 2,990 unvented drums (about 90% are 55-gallon
drums but there are almost 300 30-gallon drums and two 85-gallon drums) containing waste such as
contaminated lab trash, metal crucibles and scrap, equipment, soils, and filter media. This waste group
makes up about 38% of the volume and 62% of the activity of the Pit 9 waste. No radionuclide content
information is currently available for 865 of the drums in this waste group.
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TABLE 4
Summary of Pit 9 Waste Groups

. Approx. Approx.
Waste Group Psel T:;lo:s Volume Activity g;ll:nt:i?lre?; Description
. (m?) (PECI)
191 Fiberglass-reinforced-plywood
BG* Debris Boxes 151, 165 805 436 197 boxes and 6 Other (XLG Drum)
containers
BG Debris Drums 139, 161 593 4,103 2,990 Bl 88-,.and 38-gallondrums:with debris
waste
BG Cement Mono 142 75 30 361 55-gal!on drums with cemented
monoliths
BG Solids 141 75 972 467 )-8 galom o |l
uncemented solids
BG Cement Cans 132 13 836 64 55-gallon drums with cemented cans
TOTALS 1,561 6,377 4,079

* BG = Below Ground

BG Cement Mono. This waste group is composed of 361 unvented 55-gallon drums containing liquids
or sludges to which cement was added and mixed or the drum tumbled to promote mixing of the cement
and sludge, creating a cement monolith. This waste group makes up about 5% of the volume and less
than 1% of the activity of the Pit 9 waste. These drums were generated primarily at the RLWTF at TA-21
and TA-50. No radionuclide content information is currently available for four of the drums in this waste

group.

BG Solids. This waste group is composed of 467 unvented 30-gallon and 55-gallon drums that contain
uncemented solids, with almost all generated at TA-21. Approximately half are 30 gallon drums and half
are 55-gallon drums. This waste group makes up about 5% of the volume and 14% of the total activity of
the Pit 9 waste. No radionuclide content information is currently available for 65 of the drums in this
waste group.

BG Cement Cans. This waste group is composed of 64 unvented 55-gallon drums filled with cemented
cans from TA-55. These drums are expected to be similar to those with cemented cans in the AG Cement
Cans waste group, in which the drums are filled with an array of 35 one-gallon cans filled with cemented
waste. This waste group makes up about 1% of the volume and 14% of the activity of the Pit 9 waste.
Radionuclide content information is currently available for all of the drums in this waste group.

6.3 Potential Issues in Processing Waste Containers

Activity Levels. Waste packaged (or overpacked) in 55-gal drums must have less than or equal to 80 PE-
Ci of activity to meet the WIPP WAC, and only one drum stored in Pit 9 is reported to exceed this limit.
No assay information is currently available for about 25% of the drums overall, and the WIPP assay may
give different results that the methods used by the waste generators in the 1970’s. However, only an
additional nine drums are reported to have PE-Ci levels of activity of 50 PE-Ci or higher, and it does not
appear that activity levels will be a big issue for Pit 9 containers even after all containers are assayed.
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Drums that do assay greater than 80 PE-Ci must be repackaged to split the activity among an appropriate
number of drums. Another alternative for drums that have no other issues besides the level of activity
could be to vent the inner drums inside the 55-gal or 85-gal overpacks, and overpack the vented drums
into a SWB (which has a limit of < 1,100 PE-Ci for an overpacked assembly of undamaged 55- or 85-gal
drums that have intact drum lids, locking rings, and vent filters).

High Pu-239 Fissile Gram Equivalent (FGE) Containers. High Pu-239 FGE is also not expected to be
a big issue for containers stored in Pit 9, but will be an issue for a relatively small number of containers
based on the reported FGE values. The WIPP WAC limit specifies that the Pu-239 FGE plus two times
its associated TMU, expressed in terms of one standard deviation, shall comply with the FGE limits of
<200 FGE for 55-gal drums and <325 FGE for SWB and SLB2 containers (Reference 16). Three 55-gal
drums have FGE values that exceed the <200 Pu-239 FGE limit for 55-gal drums. No information on
measurement uncertainty is available for containers in Pit 9, and an additional twelve 55-gal drums
stored in Pit 9 have FGE values above 160. Although no FGE information is currently available for
about 25% of the drums, it appears that high FGE will not be a big issue for drums retrieved from Pit 9
even after all containers are assayed.

Drums that are assayed to exceed the WIPP limit must be repackaged to split the material into drums that
achieve the FGE limit, and it appears that the three drums with high FGE values in the waste database
will all require repackaging before they can be characterized and certified for shipment to WIPP.

Plutonium-239 FGE values are available for only 72 of the 191 FRP boxes and no FGE information is
available for the six Other (XLG Drum) containers. For the 72 containers with FGE information, only
one FRP box is reported to have a high Pu-239 FGE value, and the reported FGE value for this FRP box
is below the WIPP WAC limit of 325 FGE for SWB and SLB2 containers (Reference 16). Other
containers may assay with high Pu-239 FGE values, but it should not be a large number of containers.

Although specific dimensions of the FRP box with the high FGE value in the waste database are not
available, the volume of the box is only about one-half the volume of an SLB-2 container. It may be
possible to simply package the box inside an SLB2 if no other issues exist with the box. The capability
to ship SLB2 containers from LANL to WIPP is currently being developed at the RANT Facility, and
should be available before containers are retrieved from Pit 9.

Prohibited Items. To be characterized and certified to the WIPP WAC, drums must contain no items
that are prohibited at WIPP. Prohibited items include unvented or sealed containers greater than 4 liters
in size, free liquids, corrosives, compressed gases, explosives and pyrophoric materials. Internal
containers must contain less than 60 milliliters or three percent by volume observable liquid, whichever
is greater. The total residual liquid in any payload container (e.g., 55-gal drum or SWB) must be less
than 1% by volume of that container.

One FRP box in Pit 9 (Waste Package S001970, Retrievable ID 001080) is reported to have a
containment vessel with 16 grams of HE, and this is believed to be an acronym for high explosives.
There is reference in the comments for this box to a LANL group that operated firing sites using high
explosives. Other containers include comments that reference this group, but none of the other containers
indicated that HE contamination is present.

The report on TRU waste sampling performed in 1983 that included visual examination of four drums
retrieved from the access shaft in Cell 2 of Pit 9 identified %2 gal cans within one drum as containing a
wet, red sludge that included varying amounts of a free-standing liquid described as smelling strongly of
ammonia. These four drums were not part of the Pit 9 inventory but had been placed into the access shaft
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as part of a corrosion study (Reference 12). However, they were generated only about two years after Pit
9 was filled and may indicate potential for containers with free liquids in drums stored in Pit 9.

Free liquids have also been observed in older drums with cemented cans and cement monoliths stored
above ground at Area G. These liquids are believed to result from dewatering of the cement in the drums,
and it is likely that similar drums retrieved from Pit 9 will display free liquids in drums with cemented
waste when they are radiographed.

Sealed cans that may be greater than four liters in size have been a common issue in the older drums in
above-ground storage that were retrieved from Pads 1, 2 and 4. All four 55-gal drums that were retrieved
from the Cell 2 access shaft in Pit 9 in 1983 (Reference 12) contained inner packages of cans or drums
(one drum was described as containing cans in cans), one included a 19-gal drum, and one included a 30-
gal drum. The size of the cans was described in one of the drums as %-gal cans, but the size of cans in a
second drum was not described. Although these four drums were placed into the access shaft after Pit 9
was filled, it is likely that many drums from Pit 9 will contain sealed cans that may be greater than four
liters in size when the drums are radiographed.
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Appendix A

Pit 9 Cross Sections and Vertical Profile
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Appendix B

Pit 9 Disposal Log Book
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it is completed, and, if necessary, to prove in court that work was done
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patents issued, as a result of our work.
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and refer back to the original entry.

7. Do not erase or blot out any entry at any time. Before an entry has
been signed and dated, changes may be made but care must be taken’
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8. Record everything—better too much than too little.
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cation and properly safeguarded as soon as a classi-
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