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Bearing Waste Inventory and Disposal at Los Alamos National Laboratory Material
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Citizen Action New Mexico
May 1, 2016

 

Recent explosions and fires at the US Ecology dumpsite near Beatty, NV indicate that the NMED and other
regulatory agencies should take a hard look at the inventories of metallic sodium contained in nuclear dumpsites
and how such wastes should be safely disposed of.  Sodium waste is present where there were disposals of reactor
waste left from Liquid Metal Fast Breeder Reactors and experiments using sodium as a coolant for nuclear reactor
meltdown experiments.  Los Alamos National Laboratory (LANL) and Sandia National Laboratories (SNL) both
present issues of disposal of metallic sodium in LANL Material Disposal Area (MDA) G and the SNL Mixed
Waste Landfill.  The numerous delays granted to LANL by regulatory agencies is unacceptable and should not
continue.  The Draft Cleanup Consent document is a worthless document from the perspective of public health
and safety.    

1.     WM2011 Conference, February 27 – March 3, 2011, Phoenix, AZ  Progress Towards Closure of Material
Disposal Area G at the Los Alamos National Laboratory – 11472

 
This document describes the presence of the disposal of a plutonium reactor in MDA G along with metallic
sodium:

 

REMOTE HANDLED TRU WASTE RETRIEVAL AND PROBLEMMATIC WASTE

…

Thirty two of the shafts contain hot cell debris and one contains a sodium cooled experimental reactor
vessel. Several engineering concepts have been proposed for retrieval and processing of the RH-TRU;
however, no decisions have been finalized and preliminary cost estimates to date are highly variable.

…

Current problematic TRU wastes being worked by the LANL team include:

sodium cooled reactor vessel which contains potentially un-reacted sodium.

…

Some of these problematic wastes may require movement from Area G, interim storage and processing in
another location. As a result, storage contingencies are currently being developed that would allow closure
of MDA G in accordance with the [New Mexico Environment Department] consent order timeline.

 

mailto:/O=STATE OF NEW MEXICO/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JOHN.KIELING
mailto:Kathryn.Roberts@state.nm.us


2.     LONG LIFE MULTIPURPOSE SMALL SIZE FAST REACTOR WITH

LIQUID METALLIC-FUELED CORE http://www-pub.iaea.org/MTCD/publications/PDF/CSPS-14-
P/CSP-14_part3.pdf

 
The document describes the use of a plutonium reactor at LANL:

 

The Los Alamos molten plutonium reactor experiments (LAMPRE) showed

the feasibility of the neutronic behavior and material compatibility of liquid metallic-fueled
reactors with sodium coolant1,2,3.

 

3.     Decommissioning the Los Alamos Molten Plutonium Reactor Experiment (LAMPRE I) (November
1981)

http://www.iaea.org/inis/collection/NCLCollectionStore/_Public/13/690/13690043.pdf 1981

 

The document describes complexities in decommissioning the LAMPRE reactor. The LAMPRE
decommissioning project apparently was not complete for lack of funding:

 

The Los Alamos Molten Plutonium Reactor Experiment (LAMPRE I) was built in

the early 1960s at Technical Area (TA) 35, Los Alamos, New Mexico. The reactor

was located in the southeast part of Building 2. It was a sodium-cooled

experimental research reactor built to develop plutonium fuels for fast breeder

applications. It was retired and defueled during the mid-1960s. The sodium and

the sodium-treatment systems such as pumps, dump tank, hot traps, surge tank,

and heat exchanger systems were removed at that time (Figs. 1 and 2). Activated

metals in the reactor cell and lack of funding prevented further decommissioning. (Emphasis added.)

 

4.     Evaluation of Options for Permanent Geologic Disposal of Spent Nuclear Fuel and High-Level
Radioactive Waste in Support of a Comprehensive National Nuclear Fuel Cycle Strategy

Volume II:

Appendices

http://www.energy.gov/sites/prod/files/2014/04/f15/DOEDispOptionsR1Volume2Appendices%20Apr15_0.pdf 

 

Difficulties of Sodium-Bearing Waste (SBW) treatment and disposal are described for the Idaho National
Laboratory (INL).  The treatment of SBW has not been accomplished at INL according to sources at the
Environmental Defense Institute.  Note that the waste form after treatment would be considered as necessary
to be disposed of as High Level Waste.  [Note:DOE and SNL  have been deceiving the public and regulators
that the nuclear reactor meltdown experimental waste disposed of in the SNL Mixed Waste Landfill does not
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constitute HLW.]  

 

A-2.3.2 Sodium-Bearing Waste at INL

Sodium Bearing Waste Treatment—Fluidized-bed steam reforming has been selected as the
treatment method for the SBW. The Integrated Waste Treatment Unit has been constructed east of
the INTEC and will begin treating the SBW in

2014 and is planned to be completed by the end of 2014.

…

These types of fuels represent a significant technical challenge for direct disposal due to the
potentially energetic reaction of sodium metal with water to produce hydrogen gas and sodium
hydroxide. Distillation of sodium from driver fuel is not effective because sodium becomes
incorporated within the pore structure of the fuel. In addition, the fuel interacts with the cladding
such that mechanical stripping is not effective. Several options for treating the fuel were
considered, including: (1) electrometallurgical treatment (EMT); (2) melt and dilute; (3) distillation
of blanket fuel (i.e., melt, drain, evaporate, carbonate—“MEDEC” process); (4) aqueous
processing; and (5) the use of high integrity cans. The “MEDEC” process would produce a metallic
spent fuel waste that could be considered for disposal without further treatment.

After development and demonstration of the EMT procedure (Benedict et al. 1999; which treats
both the fuel and cladding), DOE made the decision to treat all sodium-bonded fuel except Fermi-1
blanket fuel using this process (65 FR 56565). The waste forms developed to dispose EMT wastes
are to be qualified for disposal as HLW rather than as spent fuel (65 FR 56565; note that to this
point only about ~0.8 Metric Ton of Heavy Metal [MTHM] of EBR-II driver fuel and ~3.2 MTHM
of EBR-II blanket fuel have been processed with EMT).

 
At pg. A-75 it is stated that

"Once the SBW [Sodium Bearing Waste] was consolidated in WM-187, WM-188, and WM-189,
the wastes were sampled and analyzed. The results are documented in an Engineering Design File
(ICP 2008) that is controlled unclassified information and is not approved for public release." 

One may well question why the engineering design file should be unclassified information to which the public
may not gain access. 
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David B. McCoy
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