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Dear Mr. Secretary:

On March 27, 1990, the Defense Nuclear Facilities Safety Board,
in accordance with section 312(5) of Public Law 100-456, approved
a number of recommendations which are enclosed for your
consideration.

Section 315(A) of Public Law 100-456 requires the Board, after
receipt by you, to promptly make these recommendations available
to the public in the Department of Energy's regional public
reading rooms. Please arrange to have these recommendations
placed on file in your regional public reading rooms as soon as
possible.

The Board will publish these recommendations in the Federal
Register.
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RECOMMENDATION TO THE SECRETARY OF ENERGY
pursuant to Section 312(5) of the

Atomic Energy Act of 1954, as amended.

Dated: March 27, 1990

During the visit of members of the Defense Nuclear
Facilities Safety Board to the Hanford site on December 11-12,
1989, one of the topics discussed was the question of the
susceptibility of the old single shell high level waste tanks
to an explosion of a spontaneous nature, with resulting release
of large amounts of radioactive material to the environment.
This potential problem had been brought to the attention of the
Board during its confirmation hearing. The Board members
received a briefing on the subject during their visit and they
were later furnished additional relevant documents.

The Board subsequently obtained the assistance of three
highly qualified experts, who visited the Hanford site on
March 20-21, 1990, to explore questions that had surfaced through
its earlier reviews. The experts developed information on the
chemical contents of the tanks and the implications for the
possibility of a spontaneous explosive reaction. The experts
have now made their preliminary oral report to the Board.

As a result of these activities, the Board concludes that
the probability of an explosion in the old single shell waste
tanks is low. All evidence available indicates that the
conditions that might have contributed to a higher probability of
such an explosion were more prevalent in the past than they are
now, and these conditions are continuing to lessen as time
passes. The principal factor contributing to this moderating of
conditions is the reduction of the radiation field in the tanks
through radioactive decay of their active contents. This serves
to lower both the rate of ionization of the components of the
waste and the heat source that might elevate the temperature.

However, the Board does have some residual concerns
resulting from the uncertainty of information on the details of
composition of the contents of these tanks, the physical
conditions within them, and the recent information concerning
high levels of hydrogen in some of the double-walled waste tanks.
These concerns prompt the Board to recommend the following for
future programs for monitoring the single shell tanks:

• That a study be undertaken of the possible chemical
reactions that could be the source of heat generation
locally or globally in the single shell tanks, thereby
elevating the temperature to a value where explosive
ferrocyanide r~actions can take place rapidly.
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• That the Department of Energy develop a program for
continuous monitoring of those conditions in the single
shell tanks that can serve to indicate development of
conditions indicating an onset of instability in their
contents. These conditions might include such features as
abnormal temperatures in local areas, physical deformation
of the surface of the waste, or unusual components
(including hydrogen) in the cover gas within the tanks.

• That the instruments used in monitoring the tanks be
provided with alarm indicators at a location where decisions
can be made and action taken to start a series of measures
to neutralize a perceived abnormality.

• That an action plan be developed for the measures to be
taken to neutralize the conditions that may be signaled by
alarms.

The Board considers the matter of hydrogen generation in the
double walled tanks to be potentially more serious than questions
related to the single shell tanks, and is pursuing it separately.
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be the source of heat generation locally
or globally in the single shell tanks,
thereby elevating the temperahir'e to a
value where explosive ferrocyanlde .
reactions can take place rapidly.

• That the Department of Energy
develop a program for continuous
monitoring of those conditions in the
single shell tanks that can s,erve to
indicate development of oonditions
indicating an onset of instability in their
contents. These conditions mIght include
such features liS abnormal temperatures
in local areas, physical deformation of
the surface of the waste, or unusual '
components (including hydrogen) in the
cover gas within the tanks.

• That the instruments used in
monllol'ing the tanks be provided with
alarm indicators at a location where
decisions can be made'and action taken
to start a series of measures to
neutralize a perceived abnormality.

• That an action plan be developed
for the measures to be taken to
neutralize the conditions that may be
signaled by alarms.

The Board considers the matter of
hydrogen generation in the double
walled tankll to be potentially more
serious than questions related to the
single shell tanks. and ia pursuing it
separately.
John T. Conway. Chairman,

Appendix-Transmittal letter to the
Secretary of Energy

Defense Nuclear FaclUtles Sl1fety Board

Hand Delivered

March 27, 1990

Honorable James D. Watkins.
Secretary of Energy, Washington. DC 20585.

Dear Mr. Secretary: On Mllrch 27, 1990, the
Defense Nuclear Facilities Safely Board. in
accordance with section 312(5) of Public Law
1()()..456, approved a number of
recommendations which are enclosed for
your consideration.

Section 315(A) of Public Law 10Q...456.
requires the Board, after receipt by you. to
promptly make these recommendations
available to the public in the Department of
Energy's regional public reading rooms.
Please arrange to ha've these
recommelldllt1ons placed on file in your
regiolHll public reading rooms 8a 600n lI8

possible.
The Board will publish these

recommendations in the Federal Reg~6t~r.

Sincerely.
John T. Conway
Chairman.
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FOR FURTHER INFORMATION CONTACT:
Kenneth M, Pusateri, at Ihe address
abova or telephone 202/376-5083, (ITS)
~76-5083, '

)uted:March 27, 1990.

*,ollneth M. PU8aterl,
AcUnG Executive Director.

During the vlsl! of members of the
Defense Nuclear Facilities Safety Board
to the Hanford sita on December 11-12,
1989, one of the topics discussed was the
question of the susceptibllily of the old
single shell high level waste tanks to an
explosion of a spontaneous nature, with
resulting release of lorge amounts of
fiildioactive metal'ial to the environment.
This potential problem had been brought
to the attention of the Board during its
confirmation hearing.The Board
members received a briefing on the
subject during their visll and they were
later furnished additional relevanl
documents.

The Board subsequently obtained the
assistance of three highly qualified
experts, who visited the I'Ianford site on
March 20-21, 1990, to explore questions
that had surfaced through Its earlier
reviews. The experts developed
information on the chemical contents of
thc tanks and the hnpllcations for the
possibility of a spontaneous explosive
reaction. The experts have now made
their preliminary oral report to the .
6oard.

I\s a result of thesc activities. the
.ard concludes that the probability of

an explosion in the old single shell
wAste tanks is low. All evidence
available indicates that the conditions
that might have contributed to B higher
probability of such an explosion were
more prevalent in the psst than they are
now. and these conditions are
continuing to lessen 8S time passes. The
principal factor contrIbuting to this
moderating of conditions is the
reduction of the radiation field in the
tanks through radioactive decay of their

·active contents. This scrves to lower
both the rate of ionization of the
components of the waste and the heat
source that might elevate the
temperature.

However, the Board does have some
residual concerns resulting from the
uncertainty of inf91'mation on the delails
of composition of the contents of these
tanks. the physical conditions within
them. Bnd the recent lnformatio.n
concerning high levels of hydrogen in
some of lhe double-walled was'te tanks.
These concerns prompt the Board 1"0
recommend the' following foduture
progr.ams for monitoring the single shell
IHnks: , : -,:., , " ,

• That a siudy be 'undertaken of the
'ssible chemical rl.'actions,that could


