George Anastny
11021 BridgePointe Ct., NE
Albuguerque NM 87111
May 14, 2015

Defense Nuclear Facilities Safety Board
625 Indiana Avenue NW, Suite 700
Washington, DC 20004-2901

Subject: Comments Relating to “Safety During Recovery and
Resumption of Operations; DNFSB Waste Isolation Pilot Plant Public
Hearing, Carlsbad, New Mexico Wednesday April 29, 20157,

Documents may be sent to the Board’s Washington, DC office.
The Board will hold the record open until May 25, 2015, for the receipt
of additional materials.

Thank you for the opportunity to present several comments at the April
29 Hearing. 1 was encouraged by the presentations by the DNFSB staff
and the open discussions by the Board. The few minutes I had to speak
did not provide enough time to fully articulate a number of key, in my
view, points.

Knowledge Management of waste drum loading at the Generator Sites
coupled with rigorous training, and proficiency examinations for the
persons loading the drums and their supervisors, can be a key element in
establishing some increment of reasonable assurance that the persons
loading these drums, and their supervisors, will have the requisite
knowledge and awareness of a potentially hazardous situation. There
are numerous examples of waste drum fires/detonations as well as
interactions between nitric acid and organic materials in the DOE
complex. The Nuclear Safety article I mentioned in my remarks



(Nuclear Safety, Volume 33, No. 2, April-June 1992: “An Assessment
of the Flammability and Explosion Potential of Defense Transuranic
Waste” by Dr. Matthew Silva) contains examples in the public record up
to about 1991. T have enclosed a copy of that article for your
information and use by the DNFSB staff. It really does no good if all
this knowledge is spread about in various ORPs documents and site
specific reports (for example, WSRC-TR-91, “Adverse Experiences with
Nitric Acid at the Savannah River Site”, Durant, Craig, et al, 1991).
Accordingly, a robust training syllabus and a proficiency examination
for waste loaders and their supervisors should provide the framework to
reduce the likelihood of another WIPP drum incident.

The Accident Investigation Board Report on the February 5, 2014 Fire is
replete with significant deficiencies and ineffective programs, actions,
management, leadership and oversight. During the DNFSB Hearing
DOE and NWP presented some of the “fixes” and promises of fixes.

“Repeat deficiencies were identified in DOE and external agencies
assessments, e.g., Defense Nuclear Facility Safety Board (DNFSB)
emergency management, fire protection, maintenance, CBFO oversight,
and work planning and control, but were allowed to remain unresolved
for extended periods of time without ensuring effective site response.”
(Reference: AIB Report on the February 5, 2014 Fire).

It is exceedingly important that a truly independent organization (non-
DOE affiliated), with the requisite ability and qualifications, verify the
efficacy of the proposed fixes, assure that there are no cross impacts of
the proposed fixes, assure that the fixes are indeed implemented in a
timely manner and assure that the fixes are maintained in accordance
with recommendations and good practice. In addition, many portions of
the WIPP infrastructure is mature (that is, was installed many years ago
making the acquisition of repair parts and equipment challenging)
importantly exacerbating the issue of the interface between older
technologies with newer technologies.



Over the past year, members of the public have repeatedly requested the
release of radiation survey data of the “contaminated” areas of the
underground, by survey date, by location, identifying the instrument and
the probe used. These data are obviously available, records are made (or
should be made) of each survey. The requests have been stonewalled.
These data are important and are directly relevant to safety during
recovery and resumption of operations. It clearly is in the public interest
and to the mission of the DNFSB to have the data available.
Accordingly, I respectively request that the Board request these data for
the Board’s use and then make the data available and be updated on a
regular basis as future surveys are done. A pretty coloured map of the
underground in February 2015 is nearly irrelevant. The survey data are
key.

The “workers” at WIPP have experienced two significant accidents: the
underground fire on February S, 2014 and the drum detonation on
February 14, 2014 and a number of employees above ground received
internal contamination as a result of the drum detonation. All this from
a DOE facility that was to start clean, operate clean and remain clean.
Worker morale in all likelihood has been degraded. Management safety
leadership clearly has a significant effect on worker safety culture.
There must be a direct and unambiguous linking of what leadership says
and what leadership does in order to positively influence worker safety
culture. When there is a departure from what leadership says and what it
does, worker safety culture is degraded.

The extremely serious accidents (with one worker disabled from smoke
inhalation and 22 workers with as some internal radiation exposure), the
fines by the New Mexico Environment Department, the settlement of the
fines by the Department of Energy, the inspection(s) by the Mine Safety
and Health Administration all significantly impact worker safety culture.
Accordingly, it would not be imprudent for the DNFSB to closely
monitor not just worker safety culture but also management safety
leadership as well.



Neither the DOE nor its contractors have been able to reproduce the
event based upon the “suspect inventory” of LANL Drum 68600.
Accordingly, a not unreasonable consideration is that the purported
“inventory” of drum 68600 may be incorrect. Because the inventory of
waste drums is critical to industrial and radiation safety both at the
Generating Site and the WIPP, the Board Staff may wish to critically
evaluate the mechanisms by which the Generating Sites assess the
inventory of waste drums paying particular attention to chemical
constituents and there is no spent fuel and no high level waste.

Thank you for the opportunity to present these comments. Safe and
effective operation of defense atomic energy transuranic waste
packaging and operation of the WIPP is not only important to New
Mexico but to the national goal of effective and safe disposal of these
materials.

I can be contacted at the letterhead address, at GAnastas5@Comcast. Net
or by telephone at 505/797-5452.
Sincerely,

(George Anastas
PE, CHP, FHPS, BCEE, FARPS

CC with Enclosure: Mr. Don Hancock, Southwest Research and
Information Center

Enclosure as Stated: Nuclear Safety, Volume 33, No. 2, April-June
1992: “An Assessment of the Flammability and Explosion Potential of
Defense Transuranic Waste” by Dr. Matthew Silva
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The Nuclear Operations Analysis Center (NOAC) of
the Qak Ridge National Laboratory has prepared this
latest member of a series of reports, whose coverage
goes back 10 1869, as part of its ongoing Accident
Sequence Precursor Program. This program reviews
licensee event reports {LERS) of operational events to
idertify and categorize precursors to potential severe
core-damage accidents, Such precurscrs are infre-
quent initiating events or equipment failures that, had
additional subsequent fallures also occurred, could
have resulled in a plant condition with inadequate
core cooling. In other words, they are events (hat
proceeded part-way on an identifiec path of muitiple
failures that couid potentially lead io a severe core-
damage accident but did not do so because the later
failures did not ocour. This report consists of Volumes
15 and 16 of the series; Vol. 15 contains the main
report and Appendix A, and Vol. 16 containg
Appendices B and . This report is available from the
National Technical information Service, Springfield,
VA 22161 or the Superintendent of Documents,
U5, Goverament Printing Office, P.0. Box 37082,
Washington, DC 20013-7082,

The Nuclear Operations Analysis Center

NCGAC performs analysis tasks, as well as information
gathering activities, for the Nuclear Reguiatory
Comrmission.,

NOAC activities involve many aspecls of nuciear power
reactor operations and safety.

NOAC was sstablished in 1981 to reflact the broadening
and refocusing of the scope and activities of jis pre-
decessor, the Nuclear Satety Information Genier
(NBIC). h conducts a number of tasks related to the
analysis of nuctear power experience, includling an
annual operation summary for U.S. power reactors,
generic case studies, plant operating assessmens,
and risk assessments.
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Covers Our cover pictare this month constitutes Figure T ol e paper “An Assessment of the Elammabiity and
Explosion Potential of Defe Transuranic Waste,” by M, Silva, appearing in this issue of Nuefear Safery, 1 shows the
restlts of an explosion in g ~gal drum conaining mixed radivactive waste on December 2, 1976, in a wruck van at
Argonne National Luboratory. Please refer (o the paper lor more detals,




Waste and Spent Fuel
Management
Edited by E. G. Silver

: An Assessment of the Flammability
and Explosion Potential of Defense
Transuranic Waste

By M. Silva?

Abstract: Deep geologic disposal of transuranic ('[‘RU '} waste
b facility such as the U5, Department of Lrergy's (DO g)
Waste Isolation Pilor Plant (WIPP) requires ransportation
and hanelling of the waste before emplacement, Records from
the DOE's “unusual occurrence reporting system” indliceto
that discharge of siatic electrivity, spomtancons ignition of py-
raphoric materials, and reactions volving nitric acid have
generated fires, explosions, and incidents of drum
0 averpressirization i mixed radiodctive waste. These incidents
include the 1970 waste drwm five ar the tdaho Neaiional Lngi-
neering Lahoratory, the 1976 explosion of a waste dram at the
Argonne National Laboratory-East, the 1978 incident ar the
o Hanford site thar resuited in distorted drims of transuraic
waste, the 1982 fire ar Hanford initiated by uraninm metal
dispersed in voncrete, the 1983 fire ar the Lawrence
Livermare Nationad Laboratory initiated by pyrophoric metals
! secded in flanomable swaste, the (984 fire in a container of
radioactive waste at the ldaho Nativnal Engineering Labora-
tory. the 1985 impact ignition of discarded thoviun at the ¥-12
Jaciiity of the Oak Ridge National Laboratary, and the 1983
pressurization of a container and release of pintonivn af the
Rocky Flats Plant. Although these incidents predate Revs. 3
and & of the WIPP Waste Acceptance Criteria, ' andd not ail
were clearly identiffed as TRU waste, occurrence of these inci-
’, deits i« basis for concern. An evatuasion of the evidence
1l suggests that future acclelents of a similar nature must be an-
i ticiperted, Workers need o be awave of the potentiol hazards
‘ af working with these materials, and clear and consistens pre-

“New Maoxice Environmental Evaluation CGroup, 7007 Wyoming
Blvel, NE, Suite F-2, Albaguerque, NM 87109,
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The Waste Isotation Pilor Plant (WIPP) is ultimatel
tended to serve as a repository for the dispose! of m
uranic (TRUD waste generated by the defense activiti
the Li.5. Government.? The repository is located i s
castern New Mexico, 40 km east of Carlsbad, MM,
sitedd at a depth of 655 m in the fower part of a 600
thick salt formation. The anticipated inventory inchi
maximum of 176 000 m? {850 000 drum cquivalent
contact-handled transuranic (CH-TRU) waste and 4
T 100 m* (8000 canisters) of remote-handled transirl
(RE-TRUY waste, The CH-TRU waste s estimatc:
conain 9 million cuvies of activity. The activity of
RE-TRU waste is lindted to 5.1 million curies.

The sale transportation and handiing of TRU ¥
reqires a realistic assessment of the flammubility h
tn caleulating the probability of a fire in the 9
handling building and in the underground facifit Heats mtor
WIPP Final Safety Analysis Reportt identified the: """"Simlmm);
drum lire al the [daho National Enginecring i‘dbﬂfﬂ@ {Pp, These re,
(INEL) as the only spontancous ignition in a wasic : | ;
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histery, Records from the DORE's “unustal occurrens
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es, explosions, and incidents of tlrum Overpressur-
stion in various kinds of radioactive wasle, at feast
,énc of which wus Known o be TRU waste, In gencral,
s unustial ocourTence reports are meant 1o inform the
Tand the DOE contractor Hine management of evenls
¢ could adversely alfect the health and safoly of the
plic, seriously impact the intended purpose of the
2 facilities, adversely affoct the environment, and en-
gor the health and safety of workers,
Projecting fire or explosion hazard and associated
apage potential is best done from a base of related
dents. In evaiuating the flammability and explosion
ed of handling TRU waste, citing the operational
crience of the DOF Tacilities is particularly appropri-
since the WIPP is a DOE [acility. Hence the history
ccidents at other DOE facilities mvolving various
nds of racouctive waste couid indicate the frequency
d mature of accidents that might be anticipated al the
PP, wiich has yet o actually receive and handle any
wasic,
e tammability and explosion potentiat of TRU
¢ was most recently examined in three stugies 57
1ot prefiminary Investigation by the Favironmentad
aluation Groups locused or the volatile organic com-
inds {(VOCs) in the waste, particularly acetone, and
cluded that an explosion caused by VOCs was un-
ty. Shortly atter that report was issued, the Environ-
tat Exvaluation Group learned of a drom containing
ed radioactive waste that exploded in 1976 at the
gonne National Laboratory-Fast {ANL-E). The inves-
ing committee at ANL-I identified two VOCs, xy-
and pentane, as the most likely fuels involved in the
osion. Hence the Environmental Evaluation Group,
ooperation with the DOE, initiated a search of the
S unusual occurrence reports for evidence of other
ch incidents involving mixed radioactive waste. That
o resulted in two reports, independentty prepared,
g roughly the same time frame——one from the
“and one from the Environmental Evaluation Giroup,”
e DOE position paper® evaluated each unusual oc-
renee veport and deseribed the regulations and re-
rements intended to preclude a fire or explosion dur-
transportation and emplacement of TRU waste in the
P. These regulations and requirements have been
milated by dilferent organizations, such as the U.S,
ronmental Protection Agency (BPA), the U.S.
fear Regulatory Commission (NRC), the U.S. De-
ent of Transportation, and the DOE. The regula-
s and requirements include the presence of filtered
5 0 the waste conlainess, restrictions on the tolal

amount of flammable volatile organic compounds, restric-
tons on the amount of (lammable gases in the container
headspace, restrictions o hydrogen concentration, restric.
tions on chemical incompatibility, restrictions on pyro-
phoric materials, wstrictions on the amount of fice ligquids,
and adequate waste characterization prior to shipmeat. In
sumimary, the DOE position paper mamiains that “adequate
safety regulations exist for TRU waste to be shipped to
the WIPP. With proper implementation, these regulations
should minimize any hazards with Hammability concerns.

The most recent report from the Environmental Bvaly-
ation Group” also examined the unusual occurrence re-
ports from the DOE operations and concluded that acci-
dents, such as Fires and explosions, have oceurred at
several facitities in the DOE camplex because guidelines
and proceclures have been inadeguate, improperly used, or
not used at all. That observation suggests that future acei-
denis of a simitar nature must be anticipated, that workers
need to be aware of the potential hazacds of working with
these materials, and thal clear andd consistent guidelines
and procedures should be in place and enforced to ensure
adequate safety,

It has been argued that the incidents discussed in these
tnusual ocenrrence reports do not pertain to the WIPP
because not ail of them were known to involve TRU
waste and the Waste Acceptance Criteria (WACQ), and
other safety requirements are now in placet In most
cases, however, as shown in Table 1, the applicability of
each incident to the WIPP remains undlelermined.? Tn
many cases it is unknown whether TRU waste or low-
level waste was involved S Hence the term mxed radicag-
{ive waste is used throughout this paper. The level of
fadioactivity is not the issue. What i anportant is that
cach incident was triggered by an ignition source and
fueled by hazardous materials found in the mixed radioac-
tive waste generated by defense activities and that each
incident occured in spite of the procedures and regula-
tions s place at that time.

WASTE DRUM EXPLOSION AT ARGONNE
NATIONAL LABORATORY

A 55-gal drum containing mixed radioactive waste ex-
ploded on Dec. 2, 1976, at ANL-ES The cvidence identi-
fied two volatile organic compounds, xylens and pentane,
as the most likely tuels causing the explosion. The evi-
dence also suggested that the most likely ignition source
was an elcctricat discharge, either static electricity from
the plastic bags contatring the waste or clectricity gener-

NUGLEAR SAFETY, Vi, 33, No. 2, Aprii-Jure 1992
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Table I Summary of Fires, Explosives, and Incidents of Dirum Overpressurizatione

Date Site Event

O/ 1/70 [NEL Burial grousd fire Pyrophorics

i 35-gal diven
12/3/76 ANL-E

Explesion of 53-gal - Flammabfe VOCs

drum
S/17178 Hanford Distortion of 85-gal  Reaction between
drums nitric acid wd
orgaie compounds
313482 Hanford Uraniusn-concrete Pyrophorics
billet fire
G/30483 LENL Fire in bags of dry  Pyrophorics,

wasle tlammable VOCs

4/20/84 INEL Fire in a raclioactive  Spontuncous

waste container combustion ol nitric
acul

T/20/83 ORNL

a Y-l

Fire involving Pyrophorics
thorium ina

scrapped glove

box

R ES] REP

Pressurization of Plutontum fings,

containess ang calcium, moisture
release of

plutonium

“ACronyms usedl:
TRU--transuranic waste
WIPP---Wagste tsolution Filot Plant

DO Department of Energy
INEL~kdzho National Enginecring Laborarory

ANL-E~-Argonae National Laboratory-Fust

ated by piczoelectric crystals from a discarded ultrasonic
cleaner, Fortunately, no one was in the vicinity at the
time of the explosion, thete was no spread of contamina-
ton, and damage was minimal. As noted by Mueiler
et al® however, the consequences of that exploston
could lm\/g been considerably greater.

The deum had been filled with solid racdioactive
waste, commonty referred to as dry active waste, The
waste consisted of such items as cardboard, shredded
plastic bags, broken glass, bagged owt plastic pouches,
hot plates, rubber hose, rubber gloves, tissue paper, ete.,
alt of which are commonly found in solid mcimdclm,
waste, On Bec. 1, 1976, the drum was sealed, surveyed
for radiation, tagged and identified, and moved to the

&
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Probable cause TRU retated b

Likely low-

Not known
Not known

Low-levet

Nol known

Likely low- Undetermined
leved waste

No No

Yos Yes

Utiletennined
fevel waste
Undetermined

Lindetermined

Undetermined
WASHE

Undetermined

LLNE-—Lwwrence Livernore Mationa) Laboratory

REFP--Rocky Flats Plant
vOC

loading dock for routine pickup. The drum was loads
into a truck, which was left parkec by the waste-handling

DOI‘ tiete! mm.mma

;\pphmhfc o Wi!’l“

-volatile orgatic compounds
"ee Ref. 6.
“See Ref. ¢

Carrent regnlatiy

Resiriction on pyrophory

Vents, restriction on
flammable VO
Vents, restriction on frs
licricis ane incompatib]
chemicaly
Restrictions on pyropha

Restrictions on pyroph
Hammable VOCs,
chemical incompatibi

Restrictions on corrosivi
chemical incompatibility;

Restrictions on pyvopho

Restriction en chemical
mcompatibility, vents

building on the afterncon of Decenber 2. The explos

(ldmdvc was discovered the next moraing by an empld

reporting tor work.

The explosion had blasted the lid of the drum thiot
an cither during the {ate ol
of December 2 or the early hours of December
The drum showed considerable bottom deiormatio
That observation, coupled with an analysis of the d
formed aluminum sphincter cans within the unbreacl
petyvinyl chloride (PVQ) pouches, “characterized

incident as an explosion rather than a gradd
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Fig. I Damage inside x truek at Argonne National Laboratory-East caused by the explesion of a
85-gal drum containing mixed radicactive waste. Published with permission of authors and the

U5, Department of Energy.

igure 1 clearly shows the gaping hole in the metal
of the van and the mangled reinforcing beam that
been part of the roof structure. Eight 55-gal drums
many fiber cartons of waste were in the truck at the
& of the oxplosion, The explosion apparently occurred
the void space of one of the 55-gal drums and not
hin oz of the bags. The drum lid was found on top of
k.

gre | s the cover illusteation for this issue of Nuclear Sefery.

One PVC pouch contained two fammable organic sol-
vents, xylene and pentane, that had been absorbed o0 a
widely used material referced to as “Oif D" Appareatly
the solvenis diffused through the PVC pouch and aceu-
mutated in the drum void space.

Mueller ct al.® concluded that an electrical discharge
within the sealed drum probably initiated the cxplosion,
They cautioned that their assumption of an electrical dis-
charge did not preclude other mechanisms, such as spon-
tancous heating, chemical reactions, or radiation effects,

NUCLEAR SAFETY, Voi. 33, No. 2, April-June 1982
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The committee, however, found no evidence of these or
other ignition sources.

The report identified several prevaiting conditions
that would have enhanced the accumulation of static
eleciricity on plastic surfaces within the drum. The drum
contained polyethylene and polyviny! chioride sheeting,
hags, and pouches. The hazard of having polyethyiene or
polyviny chloride in flammable atmospheres has heen
well established. 1912 The drum at ANL-E was loaded
and sealed under the conditions of low relative humidity
where charge densities persist on polycthylene sur-
faces. ' The plastic packages were subjected to friction
during trangportation by truck between buildings.®
Charge generation hy rubbing can fead to discharges
with equivalent encrgies up to | mJ, which certainly ex-
ceeds the minimurm igaition energies of flammable va-
pors.'? The minimum ignition energy for methane in air
is 0.29 ml, for gasoline in air is 0.24 mf. and for hydro-
gen i aiv is only 0.02 ml. Hord notes that “even a weak
spark due to the discharge of static electricity from a
human body may be sufficient ignite any of these
fuels inair, .. 13

The painted interior of the drum provided a diclectric
barrier, which allowed the charge o accumulate on the
ungrounded plastic surfaces.® In such a situaion static
electricity has little opportunity ro dissipate and can build
up o potentials of severat kilovolts, 12

The waste drum was moved outdoors, which towered
the lemperature of the drum dramatically. A drop in tem-
perature can canse static charges to accumulate on the
plastic suefaces. Also, solvent vapor condensation and
eviporation caused by temperature Muctuations can
cause stalic charges to accumulate. The very low outdoor
temperature could have generaled dimensional clutnges
in the drm or contents and thus caused the packages o
shift and accumutate a static charge

The commitice ciled another possible electrical dis-
charge source, a discarded ultrasonic cleaner, The circuit
from that piece of equipment consisted of two piczoeles-
tric crystals bonded to stainfess steel, As suggested, coof-
ing effects could have generated voltage and a subse-
quent discharge. Mueller et al.® provided no turther
docwmentation nor cited references on the potential role
of the discarded ultrasonic cleaner,

As noted by Mueller et al. ¥ compliance with existing
procedures would have prevented this accident. Site
practices at ANL-F in 1976 included cvaporation of lig-
wids before disposal of containers. In this incident, the
evaporation practice was apparently initiated and then
abandoned because the material was evaporating too

NUCLEAR SAFETY, Vol. 33, No, 2, Aprit-Juns 1902

slowly. Although there were existing regulations ang
procedures that could have prevented thig explosion,
procedures were not followed.

IGNITION OF PYROPHORIC RADIONUC! 1DES
IN MIXED RADIOACTIVE WASTE

Pyrophoric materials are inherently hazardous for ¢
reasons, Fiest, small amonnts of pyrophoric materials i
resent a potentiat ignition source for ather flarmrable
terials present in the wasle, Second, a pyrophoric lllil({::
may serve as fuel for a fire.®

There have been several fires at generating and storg
facilities which were apparently caused by the spontag
ous ignition of pyrophoric radionuclides, inchuding
rium, plutonium, thostum, and possibly cerium A
neodymium. Many of the fires involved uranivm met
Although uranivm is not a transuranic radionuc i
the DOE has always included it in the WIPP caleul
tions because it is a substantial component of ¢
waste.

Small quantities of transuranic metals, in pyroph
form, are anticipated in TRU waste.! Furthennore,
WIPP WAC fimits the presence of pyrophoric radic
clides to less than 1 wi%s rather than 3 wi% because TR
waste forms are not as uniform or homogencous as (i
materials in a cited Rocky Flats study, and there is
guaraatee of uniform dispersal of pyrophosic radio
clides in TRU waste. 12

Although a radioactive assay, such as a passive-act
neutron assay, provides an estimate of the amount of
dionuclides i a drum, the techrique cunnot be used
determine if the material is in a pyrophoric form. Furth
maore, veridlying the presence of pyrophorics by visual'
spection may rely on an event. For instance, in the secti
on identifying pyrophoric materials in waste druras, Ei
neering Design File RWMC-363 from the INEL st
fas it is removed From (he container, the waste will
examined to determine whether or net spontaneeus cof
bustion has occurre "

DRUM FIRE OF ROCKY FLATS
WASTE AT INEL

Inearty 1970 the Atomic Energy Commission issusd
directive that required segregation of alt TRU waste, A
thouglt the decision to store TR waste above ground_
being made, waste transported from Rocky Flats to Idaw

ped it tempo
ng of lune |, 1
vered by secwn
pariment 1o ¢
was still in the
sed to lift the
overed the

ree clays later
ontents of the
shierials included
ass jars, glass

&

, one large o0
exlinguished.
5f the burned
mgs as the mw

“his report o
aciant heat &
ontributed to
was usee to
14 fine water
of the driwmns

utancous igniti

The ignition of
ngly suggest
1¢ not generall
fainer,

RY WASTE F
IVERMORE N
-ABORATORY

The refuse in -
00 p.m. on Jun
Mporarily pife
Uting the deli
Misual oceurrer
“dry waste {pt
ked in T
o) and conta
POTL sneculate
¥ “pyroploric
TRIM) thyay might



WASTE AMD SPENT FUEL MANAGEMENT 225

sulations gpq Site -

: jined i temporary . above-prownd storage. On the
11 explosion, g, :

ng ol fune 1, 1970, a smoldering drom at INEL was
veret! by securily personnel, [nitial attempts by the
: epartnent to extinguish the fire while the smoldering
wowas stillin the stack of waste deuns failed. A crane
cosed 0 FilE the busning dium from the stack, A buli-
s covaered the drum with soil 1o extinguish the fire,
fheee days fater the deam was placed in a hot eell,
fie contents of the drum were removed and examined.
fiterials included broken glass, din, rocks, paper, plas-

ONUCLIDEG

aardous for g
e materials rep: :
o [fammable my glass jars, glass boltles, etc, Upon removal from the
rophoric materiyy 1, one targe solid object burst into flame. The blase
: extinguished. An analysis of metallic chips in the
ol the burned material identified depleted wranium
ngs as the most likely source of the spontancous
109,
his repott on the incident, McCaslin® suggested
{radiant heat absorption by the black drum surfaces
contributed (o the spontaneous ignition. "That argu-
it was used Lo justily periodically cooling the druns
ha fine water spray and later 1o coat the upper sug-
of the drums with white paint.

ating and Storig
by the spontag:
5, including yy;
ibly cerium ang
d uranium mey
e rachonuclide
e WiPp cateuld
mponeat of

s, in pyrophori
Furthermore, th
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wgeneous as the
. and there is iy
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na Sept. 18, 1970, final report on the incident,
519 noted that efforts to iclentify the cause of 1he fire,
1 photogeaphs (aken during drum unloading, werg
nclusive. Tre an Oct. 7, 1970, cover memo identifying
two reports, Ginkel stated that “no other conciusions
deawr: in these reports as 0 the cause other than
taneous ignition of uraniam.”!?

he dgaition of a pyropharic radionuclide in this dram
ngly suggests that the pyrophoric radionuctides
el generatly dispersed nor passivated in the waste
ainer,

P ;_)emsivc-:---act_:ve_
he amount of i
annot be use
rie form. Furthe
wics by visualii
we, in the sectio
aste drums, F
the INEL states
he waste will:
PONLANEONS ¢

ORY WASTE FIRE AT LAWRENCE
ERMORE NATIONAL
BORATORY (LLNL)

=
oo

The refuse in waste bags al LLNL caught fire at aboust
pm.on Tane 30, 1983, The bags of dry waste were
porarily pitedt up in the loxic waste holdup area

ng the delivery of requisitioned metal drums, The
ual eccurrence report identificd the most likely luel
dry waste (primarily paper towels and rags) sparingly
td in flammable liquids (acetone, ethanol, and faser
) and contained inside scaled plastic bags,™™ The
tspeculated that the ggnition may have been caused
Pyrophoric materials (ceriunt, ncodymivm, or ura-
) that might have been disposed of in the bags.” The

rimission issu
{ TRU waste
bove ground Wi
~ky Flats to [datio

report also suggested that “the ignition might have been
promoted by solar vadiation™ because the waste pile had
been exposed to the sun for abowt 3 hours pricr to the fire,

tn responding 1o (e cmergeney, the fire was treated as
containing toxic and radioactive material, Hazards controt
and scewrity personnel cordoned off and monitored the
area for toxic and vadioactive materials. Aller the fire was
extingaished, the contents involved in the fire were ilenti-
fied. The amount of pyrophoric material was not specified
in the repord.

s not known whether the waste was low level or
transwranic.® Nonetheless, the incident report coneluded
that the dry waste fire was probably the result of having
pyrophoric metals secded in flammable waste. This lire in
bags of mixed radioactive waste indicates that the radio-
aclive pyrophorics were aot sufficicntly dispersed, that
chiemically incompatible materials were present, and that
there was « sufficient concenteation of Hammable organtic
tompounds o contribue Lo the fire.

CONTAMINATION OF FIRE FIGHTERS
AT THE HANFORD SITE

During the evening of Mar. 3, 1982, an alarm beacon
was activated by an exhaust duct hydrogen monitor in the
303K building at Hanford. A wooden pallet of uranium
concrete bitlels was found burning. Uranium metal in the
concrete had spontaneously ignited.1?

The igaition was atributed 10 several causes, There
were inadequate process specification and operating pro-
cedures, inadequale casting and CUring process require-
meats, and a deviation from the slandard casting and cur-
ing process procedures. Furthermore, the procedures had
not yet been modified to reflect recent, more stringent,
limitazions. Fnally, the concrete billets had becn placed
on wooden pallets rather than on metal patets—a devia-
tion from procedure,

The wanium fite at Hanford is germane o the WIPP
for the following reasons, Air sample and radiation sur-
veys taken in the area indicated no contamination release
to the swrrounding area. Yet lwo fire fighters had contami-
nation on their face, hands, and clothes. The fire involved
tranium that had been dispersed in concrete. As a mitigat-
ing measure, the WIPP WAC (Ref. 1) relies on the dis-
persal of atl pyrophoric radionuclides, although the docu-
ment also notes that there is no guarantee of dispersal.
The incident emphasizes that untested procecures can be
inadequate and guidelines can be ignored.
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IGNITION OF THORIUM AT THE Y-12 pLaNT
(OAK RIDGE NATIONAL LABORATORY
FACILITIES)

Although thoriam is not 4 ansuranic element, the
account of an impact ignition of o t-gal paif containing
thorivm is of interest to W PP operational safely because
over 3 tons of thorium are found in the INEL-stored CH-
TRU waste, 20

On July 20, (985, during sorting operations in the
Y-12 salvage yard, a glove box wias being raised by a
forklift when the glove box fell from the forks, kit the
ground, and igrited a discarded t-gal pail of thorium in
the glove box. The reasen For the thorium being in the
glove box remaing toknown, The fire was extinguished
and the pail was remove from the glove box and placed
in a Depariment of Teansportation 178 deurm for dis-
posat. Thorium generators were advised ot to send tho-

rium to the salvage yard, and salvage yard personnel
Were requested to check afl incoming items, 2

This report strongly suggests that even g telatively
mild tmpact, such gy dropping a waste conlainer, repre-
Senis a credible ignition source, Thorium metal and i
hydride, Thi,, are extremely  pyrophoric ag powders.
The powders ignile Spontaneously as dust clouds or dust
tayers inair at 25 o 300 °¢ (Ref. 22). Again, the ignition
Sturce was thorium that had been improperly disearded,

URANIUM SCRAP FiRE AT THE Y12 PLANT
(OAK RIDGE NATIONAL LABORATORY
FACILITIES)

On Nov. 7, 1985, a dium of uranium saw fines ang
tHouid coolan ignited ang exploded at the Y12 Plant.
Waste haulers were loading drums of classificd parts and
SEEp oo 4 salvage tuek, The drums of scrap were
being handled in preparation for transport and disposal 23

A 30-gal drum was lifted into the bed of the dispogal
truck with a forklifn, After loading the deam onto (he
truck, a wooden paller was placed on the forks of (he
farkiifl (o push e drum forward toward the cab of the
truck o make voom for additional drums, As the drum
was being pushed, 1 woo slat broke, allowing the forks
o push forward and peretiate two drums. Liquid, jater
determined to be cootant, staterd flowing (tom one of the
drams. Alter applying absorbent material to the spitled
liquid, two workers attemnpted 1o wiate the dram o stop
the feak. As the workers were moving the dram, a higs-
ing sound was produced, and a “steamn” spray was ob.

served coming from (he top of the drum and the pung-
tured arca on the side of the druny. As the intensisy of the
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hissing increased, the “steam” spray became g show
sparks and flames. Afthough the workerg evacuateg
area. an explosion-like noise was heagd as the fig
from the top of the drum. ‘The lid landed APproxing
60 ft From the parked salvage fruck,

The tire and subscquent explosion were apparens
tiated while the workers Were moving the drum, The
cause of the ignition remaing unclear, Nonethe!ess, ¢
routine handling of a drum by waste haulers y a
Facility, that dram was bunctured with a forkiift ang
initiated a fire and an explosion,

fuding 52 jr
y of which
Bilzing drums
tainer of rad
fiributed to the

ISTORTION ¢
ASTE AT TH

PRESSURIZATION OF A CONTAINER
AND RELEASE oF PLUTONIUM AT
THE ROCKY FLATS PLANT

On Sept, (9, 1985, at the Racky Flats Plant R
sealed container olding floor SWELpINgs preasurize
released radioactive material and thus contaminate;
sonnel and the facility. Personnel were cleaning
sweepings in Line 20 (Button Breakout). Some
ftoor sweepings appeared wet, Alter 3/, hours
sweepings looked dry. The sweepings were place
plastic container and removed from the line. The by
Placed in a Vollvath 88072 can and tzken to he colt
age area, Room 149, 10 aswait pickup by Non-Dests
Assay persomnel fop plutonium assay. Al approxin
2:40 p.an, selective alpha air monitors in tha
sounded the alapm, 2

Apparenily an exothermic reaction pressurized t

tainer andt caused it to fail, Two possible reactions were
gested. The report sunimary notes that calcirey metal, plt
nium metal fines, and moistie were present in the <o
al suggests  veaction between catcium and moisiuee
container. The report notes that the container may have &
sulficient amount of plutenivm hydride 1o react with mod
oraw It is also possible that the plutonium medal reac
air. The container was not sealed “gas tight.”" The pi
contained materia in an inegt atmosphere 21 less the
spheric pressuee, Air permeated into the containet &
allowed plutoniam metgl fimes o spontaneosly oxi#
release sulficient heat to pressurize the container, P!_lJ
metal fnes werg bagged and placed in a can withol
through an oxidation process. Hence the plutonium w
pyraphoric form,
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NITRIC ACID AS AN IGNITION
SOURCE

A recent report by Durant et af.% summarizes

: e 1990 wipp |
EXperiences with nitric acid at the Savannzh R‘v_.

the DO o
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LA 4 showey of
SIS evactiateg ),
¢ as the lig
bt APPOXimat

cluding 52 incidenss of spontaneous combustion-..
any of which occurred in wixed radioactive waste,
jiging <drums of TRU waste at Hanford and o fire ina
wainer of radioactive waste at Iduho have also boen
rbuted to the presence of nitric acid and are ciscussed

re apparently j;
cdrng, The ek
onetheless, dusg
haulers at g Do)
a forklift apg Hil

STOHTION OF DRUMS OF TRU
STE AT THE HANFORD SITE

Ox Aug. 17, 1978, 2 wnk fann operator at Rockwel]
ford Operations noticed a change in the physicat ap-
wce (bulging) of two 55-gal drums of TRU waste.
lo drums were in a staging area awaiting final stacking
W recording before burial, The apparent cause of pres-
rization was a chemical reaction between nitric acid
d orgaetics. The first drur held 60 g of piutonium in
L of solution contained in Speedy dry packing mate-
I, ancl the second drum hetd 54 g of plutonium in 70 L
solution contained in Speedy dry packing materiaf, %
To release the pressure, the drumg were vented by
nolely punching a smalt hole in the side, Sample
lyses showed that the headspace gas contained prima-
nircgen, oxygen, carbon dioxide, nitrous oxide, and
b vohune percentages of hydrogen. These components
expected from a reaction between nivic acid and or-
inic materialg,

NER
\T

ats Plant (Ryp
98 pressurized g
contaminated p
cleaning up fiog
i), Some of |
© 3y hours, th
were placed
line. The bag w
M to the cold s
1y Non-Destruct
At approxim
ors in that rogn
Eth A RADIOACTIVE WASTE
ONTAINER AT THE WESTINGHOUSE
AHO NUCLEAR COMPANY

m Apr. 20, 1984, a chemist noticed fumes coming
a campactible vadioactive waste container in Lab
3. When the lid of the container was opened, some of
wterial burst into flames, 2/

arlier a technician had used g heavy paper towel to
sorhy about 15 ml. of undiluted fuming nitric acid that
dbeen spilted. He discarded the towel into the con-
er of compactible radivactive waste, The EpOrt sum-
1y inddicated that the fire apparently resubted from the
Mtaneous combustion of this towel. Damage from the
was timited to meltting of a smail part of the plastic
used to fine the waste contajner. No contantination
released. The accident does strongly suggest that
erial, such as nitric acid from taboratory projeets, can
its way into vadioactive waste containers.

wessurized the ¢
reactions werm's
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ONCLUSIONS

e 1990 WIPP Final Safety Anatysis Report elected
Use the DOE’s operational experience to determine the

ummarizes ady
wannah RiverS

tikelihoud of an aceidental ignition in the waste handling
building. The WIPP FSAR, however, identified the 1970
waste drum fire st the INEL as the only ignition in the
DOE's operational experience. Clearty, there have been
other ignitions in containers of mixed radioactive waste,
including the fires and explosions discussed in this report,
The presence of a potential ignition source in the WIPp-
bound waste, such as the discharge of static electricity or
a chemical reaction, cannot be completely ruled owt,

The evidence also indicates that accidents, such as fires
and explosions, have acearred at several facilities in the
DOE complex because guidelines and procedures have
been inadequate, improperly used, or not used at all. That
observation suggests that future accldents of a similar na-
tre must be anticipated, that workers need to be aware of
the potential hazards of working with these materials, and
that ctear and consistent guidelines and procedures should
be in place and enforced to ensure maximum safety and o
help prevent the future oceurrence ol such incidents.
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