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Abstract 

This paper presents the status of the Los Alamos National Laboratory (LANL) project for 
remediation of transuranic (TRU) and TRU mixed waste from Pads 1,2, and 4. Some of 
the TRU waste packages retrieved from Pad 1 are anticipated to be part of LANL’s initial 
inventory to be shipped to the Waste Isolation Pilot Plant (WIPP) in April 1998. The 
TRU Waste Inspectable Storage Project (TWISP) was initiated in February 1993 in 
response to the New Mexico Environment Department’s (NMED’s) Consent Agreement 
for Compliance Order, “New Mexico Hazardous Waste Agreement (NMHWA) 93-03.” 
The TWISP involves the recovery of approximately 16,865 TRU and TRU-mixed waste 
containers currently under earthen cover on Pads 1,2, and 4 at Technical Area 54, Area 
G, and placement of that waste into inspectable storage. All waste will be moved into 
inspectable storage by September 30,2003. Waste recovery and storage operations 
emphasize protection of worker safety, public health, and the environment. 

1.0 INTRODUCTION 

The mission of the Los Alamos National Laboratory (LANL) Transuranic Waste 
Inspectable Storage Project (TWISP) is to retrieve fiberglass-reinforced plywood crates 
and metal drums containing solid-form, transuranic (TRU) waste fiom earthen-covered 
storage pads; overpack damaged containers; vent and install high-efficiency particulate 
air (HEPA) filters into drum lids; and place the waste containers into inspectable storage 
configurations. 

The TWISP is considered a hazard category 2 nuclear facility; thus, its authorization basis 
is governed by the Final Safety Analysis Report (FSAR). 

Description of the Site 

LANL is located on the eastern slopes of the Jemez Mountains in northern New Mexico, 
at altitudes between 7000 and 8000 feet. Figure 1 shows the location of the Laboratory in 
relationship to Los Alamos County, New Mexico, and the United States. Figure 2 shows 
the location of TA-54, Area G. TA-54 is isolated fiom the rest of the Laboratory by Los 
Alamos Canyon, and there is no direct access to the site from other technical areas except 
by driving east on the Mesita del Buey access road, which parallels Pajarito Road. 

Site History 
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Beginning in 1970, the Atomic Energy Commission (AEC) directed its facilities around 
the country, including LANL, to begin storing TRU waste in a manner that would allow 
eventual retrieval for shipment to the Waste Isolation Pilot Plant (WIPP), a deep geologic 
repository in southern New Mexico. Across the Department of Energy (DOE) complex 
before this, transuranic waste had been disposed with low-level radioactive waste in 
shallow landfill cells. At LANL since 1957, such unsegregated radioactive waste was 
landfilled at Material Disposal Area G (Area G), within TA 54 on Mesita del Buey. 
However, as a consequence of the DOE order, LANL began segregating transuranic fiom 
low-level wastes and dedicating specific storage units at Area G for their management. 
By the late 1 9 7 0 ~ ~  LANL and other DOE facilities affected by the order recognized a 
need to upgrade TRU waste management practices to provide a more retrievable 
codiguration-consistent with storage, as opposed to disposal-involving the use of 
above grade, earth-covered storage pads containing densely packed arrays of waste 
containers. 

Thus, in 1979 LANL constructed the first of three aboveground asphalt pads designed to 
provide a retrievable storage configuration for TRU waste. 

Pad 1. Pad 1 was oriented roughly north-south, perpendicular to three closed, low-level 
radioactive waste (LLW) pits, which it overlaid. It operated from May 29, 1979, to 
December 29,1981, and received 4803 standard 208-L (55-gal.) drums, ten 314-L (83- 
gal.) drums, three 375-L (99-gal.) drums, and 88 fiberglass-reinforced, polyester-coated 
plywood (FRP) crates. 

Pad 2. Pad 2, located parallel to and east of Pad 1 (also overlying inactive LLW Pits 2,4, 
and 5) operated fiom December 8, 1981, to August 20, 1985. It received 7279 208-L (55- 
gal.) drums, one 303-L (80-gal.) drum, and 48 FRP crates. 

Pad 3. Pad 3, located between Pads 1 and 2, is used for aboveground, dome-covered 
storage of post-1986, certifiable TRU waste, and is fully inspectable in its current 
configuration. 

Pad 4. Pad 4, the furthest east of the three pads (still overlying Pits 2,4, and 5), operated 
fiom March 18,1985, to January 3,1991. It received 4534 208-L 55-gal. drums, seven 
303-L (80-gal.) drums, two 3 14-L (83-gal.) drums, one 322-L (85-gal.) drum, and 54 FRP 
crates. 

The 55-gal. drums were stacked three to five high (depending on the pad) in dense arrays, 
with plywood between layers. FRP crates lined the pads, and sometimes separated 
groups of drums into cells; that is, they occasionally went across the face of the drum 
stack as well. Each cell was enclosed with plywood and covered with fabric-reinforced 
plastic tarps for weather protection; the entire configuration was buried with up to 3 ft of 
crushed tuff. It was felt that this storage method would adequately protect the drums and 
crates from deterioration until they were shipped to the WIPP, scheduled then to open in 
1988, for permanent disposal. 
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Pad 55-gal. 80-gal. 83-gal. 
drums drums drums 

1 4803 10 
2 7279 1 
4 4534 7 2 

About 60% of the waste stored on the three pads is TRU mixed waste. Most drums 
contain a cemented chemical treatment sludge from radioactive wastewater treatment 
operations at the Laboratory. In addition, many dnuns contain combustible and 
noncombustible trash, including paper, plastic, and rubber materials generated in past 
glove box operations. Some of the waste is known to include asbestos and beryllium. 
The FRP crates primarily contain individual glove boxes or portions of glove boxes and 
radioactive waste transfer lines from past decommissioning projects. Information 
summarizing waste material stored on pads 1,2, and 4, is provided in Table I. 

85-gal. Crates Others 
drums 

88 3 
48 

1 51 1 

2.0 WORK DESCRIPTION 

TWISP addresses the retrieval of legacy TRU waste stored under plywood, plastic, and 
earthen covers on Pads 1,2 and 4 at Technical Area 54 (TA-54), Area G. The scope and 
schedule of the TWISP are based on the draft “Alternatives Analysis and Revised Action 
Plan, TRU Waste Storage Pads 1,2 and 4 Technical Area 54, Area G’ (November 13, 
1992) and the Consent Agreement and Action Plan for Transuranic Waste, Technical 
Area 54, Area G, Los Alamos National Laboratory (October 28, 1993). Legacy TRU 
wastes, in unvented drums coated with rust-preventive emulsion and FRP plywood boxes, 
were placed on asphalt pads; groups of drums and boxes were framed with plywood and 
covered with plastic sheeting and soil. 

Retrieval Operations 

Retrieval involves removing excess soil (soil remaining after the dome enclosure has 
been constructed), tarps, and plywood, and retrieving drums and crates from the stack to a 
position where they can be further manipulated for venting, transport, or other subsequent 
functions. 

When all of the tuff has been removed from the working face, the radiation control 
technician (RCT) will survey the area. An air sample will be drawn from within the 
plywood and plastic cover. RCT and air sample results will be used to determine the 
extent of respiratory protection needed during the removal of the plywood and plastic 
sheeting. After removal, the cover material will be surveyed to ensure that it is low-level 
waste (as opposed to TRU waste) before it is placed in the active LLW disposal pit. Any 
local hot spots will be removed to facilitate disposal of material as LLW. 
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Waste package retrievaz. After the tuff is removed from the working face and equipment 
is moved from the working area, waste package retrieval can begin. 

The waste package configuration within the stack can vary, but the most common 
arrangement consists of crates stacked along the sides and ends of individual storage 
cells, with drums stacked in the center. Crates are seldom stacked more than two high 
with the largest crates on the bottom, and drums are commonly stacked four high. Waste 
package data, including an identification number, radioisotopic data, waste content code, 
waste generator, weight, and date the package was sealed are readily available from CST- 
14 TRU waste database. The database information will be available at the work site so 
that the contractor and workers know the nature of the waste in each package before it is 
handled. 

Container Retrieval 

Drum retrieval. Although exact conditions of the drums are unknown, most of the 
container retrieval effort should involve sound drums that have not lost structural 
integrity. During a previous retrieval operation at Pad 2 in April 1992, none of the drums 
appeared to have lost structural integrity, although one pinhole perforation was identified. 

Crate retrievaL Considering past operations in which crates were inspected, we know 
that crates can be damaged by overburden. The contractor shall develop appropriate 
handling equipment and procedures on an individual as-needed basis for crates having 
unique sizes, conditions, or structural integrity. 

Overpacking 

Overpacking involves placing drums and crates that lack sufficient integrity into new, 
larger containers. The goals of overpacking are to facilitate the safe transport and storage 
of degraded containers and to provide secondary containment for drums containing waste 
forms that may contain free liquids. Such drums will be overpacked with absorbents in 
the annular space. In combination with berming of the temporary storage pad, 
overpacking will likely be necessary to achieve permitted storage standards under 40 
CFR 264, Resource Conservation and Recovery Act (RCRA). 

Only those drums that might contain free liquids or are degraded and require enhanced 
containment before transport and storage will be overpacked. Likewise, damaged crates 
will be overpacked. 

Drum Venting 

The next step in the process is to vent the drums to ensure that no drum contains an 
explosive mixture of gases in the headspace. Drums containing significant levels of 
radioactivity in combination with hydrogenous materials like plastics, cellulosics, and 
rubber can produce hydrogen gas by radiolysis (see LA-10732-MS “Gas Generation and 
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Migration Studies Involving Recently Generated 23 8-Pu Contaminated Waste for the 
TRU-Waste Sampling Program, [1986]”). Although little such waste is on the pads, the 
heterogeneity of old waste forms requires for safety reasons a conservative assumption 
that all drums can generate an explosive gas mixture. Consequently, all drums will 
require venting and installation of HEPA filters as required by the WIPP waste 
acceptance criteria. 

Transportation 

The next step is to remove the waste packages from the retrieval dome and transport them 
to the drum preparation facility or directly into storage. Crates will always be taken 
directly to storage, and drums will be taken to the drum preparation facility 

Drum Preparation Facility 

Use of the Drum Preparation Facility is necessary for those dnuns that will not be 
immediately overpacked as they come off the stack. The facility is an existing facility at 
TA-54, Area G. 

As a necessary part of retrieval operations, the Drum Preparation Facility will be used to 
clean residual soil and remove rust-preventative coatings and to test the wall thickness of 
each drum by ultrasound. Cleaning drums is necessary to facilitate future inspection and 
to allow evaluation of surface contamination levels. Testing the wall thickness is required 
to determine whether a drum is corroding from the inside out. 

Inspectible Storage 

Within the storage enclosures, the waste packages should be handled by common 
commercial equipment such as forklifts with drum lifting attachments, strongbacks, and 
slings. All slings will be inspected and approved for posted lifting capacities. The 
forklifts will be diesel fueled as described in the FSAR (see the government-furnished 
equipment [GFE] list, below). Flex hose or scrubbers provided by the contractor can be 
used to channel carbon monoxide fumes from the equipment to the outside environment 
and eliminate fume buildup in an enclosure. 

Crates will be arranged in rows, one high and one wide, with approximately 28 inches 
between rows to allow for inspection. Drums will be segregated by waste code, and an 
area will be set aside to reserve a preselected 1% cross section of the waste for 
accelerated characterization when the TRU Waste Treatment Facility becomes available. 
Drums (55-gal.) of similar waste will be banded together in groups of four on wooden 
pallets, which are then stacked thee high in rows approximately 36 in. apart. Overpacks 
receive similar treatment except that they are placed on larger pallets and are stacked only 
two high. Whenever waste packages are moved, the waste package identification 
numbers, their origin and destination, and package changes (overpack volume, 
dimensions, or both) will be documented and used to update the TRU waste database. 
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The contractor will provide this information to CST-14. Once b s  and crates are 
placed into inspectable storage, they become the responsibility of LANL. 

When the working face of the stack approaches the partition curtain, both curtains will be 
moved farther along the stack; additional tuff, plastic, and plywood will be removed; and 
waste retrieval will continue systematically. The section of the enclosure that has been 
vacated will be surveyed, cleaned as necessary, and used for additional storage capacity 
and for housing the DVS. Plastic may be used on the walls to prevent contamination to 
the structure. 

Retrieval Dome Construction Over Pads 4 and 2 

Most of the tuff cover was removed before assembling the retrieval dome over Pad 1; this 
process will be repeated for Pads 2 and 4. Retrieval domes must be constructed for both 
Pads 2 and 4. 

After Pad 1 is completed, the skid-mounted HEPA filter bank at the north end of Pad 1 
will be relocated to Pad 4 and ultimately to Pad 2. Skid-mounted power from Pad 1 will 
also be required for Pads 4 and 2. This power can be relocated between Pads 4 and 2, 
thus requiring one more move. 

The retrieval dome consists of a rigid arch fiame supporting a tensioned membrane with a 
semicircular enclosure on one end and a flat panel on the other end. The membrane 
material is a polyester fabric coated with ultraviolet-stabilized, plasticized polyvinyl 
chloride (PVC). The material is fungus resistant and fire retardant (that is, self- 
extinguishing). A series of trusses span the width of the pad to provide the dome 
framework. The dome is anchored to a concrete ring wall that does not disturb the waste 
pits below each pad and completely encompasses the bermed area of the asphalt pad upon 
which the waste containers are stored. The dome is designed to withstand the following 
conditions with the access doors open or closed ( L A N  1993): 

straight winds up to 124 km/h (77 mph) and 
seismic activity with 0.22 g maximum horizontal ground acceleration. 

The retrieval dome is equipped with a ventilation system to maintain airflow during retrieval 
operations; the skid-mounted system can be moved). The retrieval dome will require a fire 
protection system in accordance with DOE Order 5480.7A, Fire Protection. The retrieval 
dome will also require a lightning protection system in accordance with the requirements of 
National Fire Protection Association (NFPA) 780, Lightning Protection Code, and 
Lightning Protection Institute (LPI) 175, Lightning Protection System Installation Standard. 
The cost estimate for TWISP will include relocating the retrieval dome, though, LANL may 
decide that it is not necessary upon completion of work at Pad 1. 
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