George Anastoy
11021 BridgePointe Ct., NE
Albuguerque NM 87111
Moy 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, 2015”.

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. I 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 fo 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






The Nuclear Operations Analysis Center (NOAC) of
the Qak Ridge National Laboralory has prepared this
fatest member of a series of reports, whose coverage
goes back lo 1968, as paet of its ongoing Accident
Sequence Pregursor Program. This program reviews
licensee event reports (LERs) of operational events to
fdentify and categorize precursors ta potential severe
core-damage accidents. Such precursors are infro-
quent initiating events or equipment failures that, had
additional subsequent fallures also occurred, could
have resulled in & plant condition with inadequale
core coofing. In other words, they are events thal
proceeded part-way on an identitied path of mudtiple
failures that could potentially lead to a severe core-
damage accident bul did not do so because the fater
faifures dicd not occur. This report consists of Volumes
5 and 16 of lhe series; Vol 15 conlains the main
report and Appendix A, and Vel 16 contains
Appendices B and C. This report is availabie from the
Mational Technical Information Service, Springfield,
VA 22161 or the Superintendent of Documents,
.8, Government Printing Offica, P.O. Box 37082,
Washington, DC 20013-7082.

The Nuclear Operations Analysis Center

NOAC performs analysis tasks, as well as information
gathering activities, for the Nuclear Reguiatory
Commission.

NOAG activities involve many aspects of nuclear power
reactor operations and safety.

NOAC was established in 19871 to reflect the broadening
and refocusing of the scope and activities of #s pre-
decessor, the Nuclear Safety Information Cenfer
{NSIC). Bt conducts a number of tasks related to the
analysis of nuclear power experience, including an
annual operation summary for U.S. power reactors,
generic case studies, plant operating assessments,
and rigk assessments,

Cover:  Our cover picture this month constitites Figuee U of the paper “An Assessiment of the Flammability and
Explosion Potential of Defense Teansuranic Waste,” by M. Silva, appearing in this issug of Naclear Safery, 1 shows the
resulls of an explosion in a 35-gal drum containing mixed radioactive wasie on December 2, 1976, in o ouck van at
Argonne Nationyl Luboratory. Please refor to the paper for more details.
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make extensive use of reactor-operator-submit
reports, such as the Licensee Event Repo
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NOAC also publishes staff studies and bibliographié
disseminates monthly nuclear power plani operal
event reports, and cooperates i the preparation
Nuclear Safety. Direct all inquiries to NOAG, P
Bex 2008, Oak Ridge Nationat laboraiory,
Ridge, TN 37831-8065. Telephone (615) 57403
(FTS: 624-0393).
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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 (TRU)Y waste
in a facility such as the U.S. Department of Energy's (DOE 5)
Waste Isolation Pilot Plant (WIPP) requives ransportation
and handiing of the waste bofore emplacement, Records from
the DOE's “wnusual oceurrence reporting system” indicare
that discharge of static electricily, spontancous ignition of py-
rophoric materials, and reacrions bivelving nitric acid have
generated fires, cxplosions, and incidents of driom
averpressurization in mixed radioactive waste. These incidents
include the 1970 waste drwm fire ar the Idaho National Fngi-
neering Lahoratory, the 1976 explosion of a wasee dri at the
Argoune National Laboratory-East, the 1978 incident ar the
Henford site thar resulted in distorted drums of vransuranic
waste, the T982 fire af Hanford inidated by uraninm wered
dispersed in concrete, the 1983 fire at the Lawrence
Livermore National Laboratory initiated by pyrophoric metals
seeced in flapunable waste, the (984 fire I a container of
radigaerive waste at the fdaho National Engineering Labora-
tory, the 1985 impact ignition of discarded thovines at the ¥-12
facility of the Qak Ridge Navional Laboratory, ond the [983
pressurization of a comainer and release of plioniunc af the
Rocky Flats Plamt. Although these incidents predate Revs, 3
and & of the WIPP Wasee Acceptance Criteria Y and not all
were clearly ideniified as TRU waste, occurrence of these nci-
dents is « basts for concern. An evaluation of the evidence
suggests thar future accidents of « sindlar nature must be an-
Heipated, Workers need to be aware of the potemtial fzards
of warking with these materials, and clear and consistent pro-

“New Mexico Environmeniad Bvaluation Group, 7007 Wyeming
Blvd, NE, Suite -2, Albuquergue, NM 87109,
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The Wasle lsclation Piot Plant {WIPP) is ultimate]
tended to serve as a repository for the disposal of Uil
wranie {TRUN waste generated by the defense activ
the U.S. Government.? The repository is tocated in sol
eastern New Mexico. 40 kor east of Carlsbad, M.M.
sited at a depth of 655 m in the lower part of a6
thick salt formation, The anticipated inventary inclu
maximuam of 176 000 m* (850 000 drum equivalent
contact-handled transuranic (CH-TRUY waste and 2
7100 m? (8 000 canisters) of remote-handled transy
(RE-TREUD waste. The CH-TRU waste is estimate
contain 9 million curies of activity. The activily 0
REL-TRU waste is linted to 5.1 million curies.
The sale transportation and handiing of TRU ¥
recuires o realistic assessment of the flammubility i he DOE
i caleulating the probability of a fire in the W& : )
handling building snd in the underground facility
WIPP Final Safely Analysis Report! identified the
drarn lire al the [daho National Engineering {.abof
(INEL) as the oniy spontangous igaition in a waste:
in the (LS. Departinent of Energy’s (DOE's) opet mmental
history. Records from the DOIEs “unusial occurid
porting system,” however, indicate that discharge 0
electricily, spontaneeus ignition of pyrophoric md
and reactions involving nilric acid have generaled: s
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55, explosions, and incidents of drum overpressur-
ion in variets kinds of radioactive waste, a! feast
e of which was known 1o be TRU waste, In generad,
& wnusual occurrence reporls are meant 1o inform the
g and the DOEB contractor tine management of events
¢ could adversely altect the health and safety of the
lic, sariously impact the intended purpose of the
i facilities, adversely affect the environment, and en-
gor Lhe health and salety of workers.

Projecting fire or explosion hazard and associated
gmage potential is best done from o base of related
dents. [n evaluating the Hammability and explosion
ad of handling TRU waste, citing the operational
serience of the DOE facilities 1s particutarly appropri-
since the WIPP is o DO [acility. Hence the history
idents at other DOE facilities volving various
inds of radiouctive waste could indicate the Dequency
id pature of accidents that might be anticipated at the
PP, which has yet (o actually receive and handle any
{J wasle.

The fammabitity and explosion potential of TRU
te was mosl recently examined v three studies ™7
e preliminary investigation by the Eavironmental
lwation Oroups focused on the volatile organic com-
nds {VOCs) in the waste, particularly acetone, and
cluded that an explosion caused by VOCUs was un-
ly. Shortly alter that report was issued, the Envicon-
taf Evaluation Group learned of a drum containing
ed radioactive wasle that cxploded in 1976 at the
onne National Laboratory-flast (ANL-E). The inves-
giting, committee at ANL-E identified two VOCs, xy-
and pentane, as the most likely fuels involved in the
osion.® Hence the Eavirenmental Evaluation Group,
coperation with the DOE, intliated a search of the
E's wnusual ocourvence reports for evidence of other
ch incidents invotving mixed radioactive waste. That
it resulted in two teports, independentty prepared,
Iring roughly the same time frame—one from the
S and one from the Environmental Evaluation Group.”
he B30OB position paper® evaluated each unusual oc-
ence report and degeribed the regulations and ye-
ements intended to preclude a fire or explosion dur-
g transportation and emplacement of TRY waste in the
P. These regulations and requirements have been
milated by different organizations, such as the U.S.
ronmental Protection Ageney (BPA), the U.S.
lear Regulatory Commission (NRC), the U.S. De-
tment of “[ransportation, and the DOE, The regula-
5 and requireiments melwde the presence of filtered
8 on the waste containers, restrictions on the tolal
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amount of flammable volatile organic compounds, restric-
tions on the amount of flammable gases o the container
headspace, restrictions on hydrogen concenteation, resiric-
tions on chemical incompatibility, restrictions on pyro-
phoric materials, restrictions on the amount of lree liguids,
and adequate waste characterization prior 1o shipment. In
sumnary, the DOE position paper maintains that “adequate
safety regulations exist for TRU waste to be shipped to
the WIPP. With proper implementation, these reguiations
should minimize any hazards with flammability conceins.”™

The most recent repert [rom the Eavirormental FEvalu-
ation Croup” 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 complex because guidelines
and procedures have been inadeqguate, tmproperly used, or
not used at all. That observation suggests that future acel-
dents of a similar nature must be anticipated, that workers
need to be aware of the potentiad hazacds of working with
these materials, and that clear and consistent guidelines
and procedures should be in place and enforced to ensure
adequate salety.

i Bas been argued (hat the incidents discussed in these
unusual occurrence reports do not perlain to the WIPP
because not all of them were known to involve TRU
waste gnd the Waste Acceptance Criteria (WAC), and
other safety requirements are aow in place.® In most
cases, however, as shown in Table 1, the applicability of
euch incident to the WIPP remains undelermined? In
many cases it s taknown whether TRU waste or low-
level waste was involved.® Hence the temi mixed radioac-
tive waste is used throughout this paper. The level of
radioactivity is not the issue. What is important s that
each incident was triggercd by an ignition souwrce and
fueled by hazardous materials found in the mixed radicac-
tive waste generated by defense activities and that each
incident occurred in spite of the precedures and regula-
tions i3 place at that time.

WASTE DRUM EXPLOSION AT ARGONNE
NATIONAL LABCRATORY

A 55-gal drum containing mixed radioactive waste ex-
ploded on Dec. 2, 1976, at ANL-E.F The cvidence identi-
fied two volatile organic compounds, xylene and pentane,
as the most fikely fuels causing the explosion. The evi-
dence also suggested that the most ikely ignition source
was an electrical discharge, cither static electricity from
the plastic bags containing the waste or electricity gener-

NUGELEAR SAFETY, Vol. 33, Mo. 2, April-June 1992
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Table I Summary of Fires, Explosives, and Incidents of Drum Overpressurizations

Likely low-
fevel wasie
No

Yos

Likely jow-
fevel waste
Not known

Not known

ated ¥ Applicable to WIPPe

DO determination

Inctetermined

Undletensined

Undetormined

Undetermined

Current regulation!

Resirietion on pyrophor;

Vents, restriction on
flammable YOCs

Vents, restricticn on fre
ligpuicls amd incormpatib
chemicals

Restrictions on pyropho

Restrictions on oyropha
{lammable VOCs,
chemical incompatibl

Resteictions on carrosive

ze2
Nate Nite Lvent Prohable cause TRU i
6/1/70 [NEL Burial grousd fire Pyrophorics
i1 55-pal dhugn
12/3/76 ANL-E Expiosion of 33-gal  Flammable VOUs
drum
87778 [Hanford Distortion of 53-gal  Reaction belween
drums nitric acid and
orgatic compotmuds
3/13/82 Hanford Uraniwm-concrete Pyrophorics
Billet fire
/30483 LENL Fice in bags of dry  Pyrophorics,
WaSIE flammable VOCs
420784 INEL Fire in a radioactive  Spontancous
waste container combustion ol nitric
acitl
TI20/85 ORNL, Fire involving Pyrophorics
at y-i2 thoriam in 3

scrapped glove
box
O/ 1RS R Pressurization of Plutoniam fings,
containers and
refease of
plutoniwm

TACronyms used:
TRU-—ransuranic waste
WIPP---Waste Tsolation Pitot Plant

DOG-epartment of Encrgy
INEL~ldaho National Fngineering Laboratory

ANL-E

\rgonae National Laboratory-Hust

ated by piezoclectric crystals from a discarded uftrasonic
cleaner, Portunately, no one was 1 the vicinity at the
timme of the explosion, there was no spread of contamina-
tion, and damage was minimal. As noted by Mueller
ot al,® however, the consequences of thut explosion
could kave been considerably greater.

The drum had been filled with solid vadioactive
waste, commonly referred to as dey active waste, The
waste consisted of such iterms as cardboard, shredded
plastic bags, broken glass, bagged out plastic pouches,
bot plates, rubber hose, rubber gloves, tissue paper, ete.,
all of which are commonly found in solid radioactive
waste., On Dec. 1, 1976, the drum was sealed, surveyed
for radiation, tagged and identified, and moved to the

=
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Nol known
calcinm, moisture

chemical incompatibil

[ow-level Undetermined Restrictions on pyrophol

WUSIC

Lindetermined Restriction on chemical

mcompatibility, vents

LLNL-—Lawrence Livermore Nationa) Eaboeratoty
RIFP--Rocky Flats Plant
VOC—volatile organic compounds

"See Ref, 6.
“See Ret. 9.

loading dock for routine pickup. The drum was loaded
into a truck, which was left parked by the waste-handl
building on the afternoon of December 2. The explo
damage was discovered the next morning by an emypl
reporting for work,

The explosion had blasted the lid of the drum throd
the aluminum roof of the van cither during the fafe ho
of December 2 or the earty hours of Decembtt
The drum showed considerable bottom defonmat
That observation, coupled with an apalysis of tha:'{f
formed altminum sphincter cans within the unbreacl
polyvinyl chloride (PVC) pouches, “characterized
ineident as an explosion rather than a grad
overpressurization, , . ¥

Figure 19 ¢
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Fig. I Damage inside & truck at Argonne Nationad Laboratory-East caused by the explesion of 2
55-gal drum containing mixed radioactive waste, Published with permission of anthors and the
LS. Department of Energy.

One PVC pouch contained two flammable organic sol-
vents, xylene and pentane, that had been absorbed on a
widely used material referred to as “Ol Dri.”” Apparently
the solvents diffused through the PVC pouch and accu-
mutated in the drem void space.$

Mueller et 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-
taneous heating, chemical reactions, or radiation effects.

NUCLEAR SAFETY. Vol 33, No. 2, April-June (992



other ignition sources.

The reporl identified scveral prevailing conditions
that would have enhanced the accumulation of static
electricity on plastic surfaces within the dram. The drum

{ . . . .

3 contained polyethylene and polyvinyd chloride sheeling,
5 bags, and pouches. The hazard of having polyethytene or
pelyviny! chioride in Hammablte atmospheres has been
.§:i

wetl established ™0~ The drim 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 transportation by truck between buildings.?
o Charge generation by rubbing can fead to discharges

i with equivalent energies up to | ml, which certainly ex-
- ceeds the minimum ignition energies of fltanmnable va-
i' pors. ' The minimum ignition energy for methane in air
+ 15 0.29 mJ, for gasoline inair s 0.24 ml, and for hydro-

gen in aiv is only 0.02 md. Hord notes that “even a weak
spark due to the discharge of static electricity from a
hwnan body may be sufficient o ignite any of these
luels inair, .. "
. The painted interior of the drara provided a dielectric
Lg barrier, which allowed the charge to accumulate on the
ungrounded plastic surtaces.® In such a situation static
electricity has little opportunity to dissipate and can build
up to potentials of severat kilovolts. 2

The waste drum was moved outdoors, which fowered
the temperature of the drum dramatically. A drop n tem-
peraire ¢an cause static charges to accumulate oa the
plastic surfaces. Also, solvent vapor condensation and
eviporation caused by temperature [luctuaniions can
cause static charges to accumulate. The very low outdoor
temperature could have generated dimensional changes
in the dnum or contents and thus caused the packages to
shift and secamutate a static charge.

i The commitlee cited another possible electeical dis-
i 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, cool-
ing effects could have generated voltage and a subse-
e quent discharge. Mueller et al® provided no further
: documentation nor cited references on the potential role
i of the discarded ultzasonic cleaner,

* As noted by Mueller et al. ¥ compliance with existing
P procedures would have prevented this accident. Site
: practices at ANL-F in 1976 included evaporation of lig-
i nids before disposal of containers. In this incident, the
evaporation practice was apparently initiated and then
abandoned because the nuterial was evaporating (0o

! NUCLEAR SAFETY, Vol. 33, No, 2, April-Juna 1992
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The commiltee, however, found no evidence of thesc or

slowly. Although there were existing regulations ang s
procedures that could have prevented this explosion,
procedures were not followed.
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IGNITION OF PYROPHORIC RADIONUCIIDE
IN MIXED RADIOACTIVE WASTE

Pyrophoric materials are inherently hazasdous for
reasons. First, steadl amonnts of pyrophoric materials
resent a potential ignition source for other flamrsabie
terials present in the waste. Second, a pyrophoric matgn
may serve as fuel for a fire.8

There have been several fires at gencrating and sto
tacilities which were apparently caused by the sposts
ous ignition of pyrophoric radionuchdes, including ur
niuen, plutoniwm, thorium, and possibly cevium ag
neodyrmiium. Many of the fires involved uraniz:o mel
Although uranium s not a transuranic radionucli
the DOE has always included it in the WIPP caicul:
nons becauase it is a substaniizl component of t

n his report ot
adiant heat &
ontributed to
was used o
a fine water
waste.? of the drums

Small guantities of transuranic metals, in pyrophon :
form, are anticipated in TRU waste.! Furthermore,
WIPP WAC fimits the presence of pyrophoric radionl
clides to fess than 1 wi€ rather than 3 wih because 1
waste forms ae not as uniform or homogencous as
materials in a cited Rocky Flals study, and there is
euarantee of uniform dispersal of pyrophoric radiont
clides i TRLU waste. 12

Although a radipactive assay, such as a passive-acty
neutron assay, provides an estimate of the amoent of
dionuclides in a drurm, the techiigue cunnot be use
determine if the material i in a pyropheric form. Furt
more, verifying the presence of pyrophorics by visual |
spection may rely on an event. For instance, in the sectio
on identifying pyrophoric materials in waste dians, Eng
peering Design File RWMC-363 from the INEL s
“as it is vemoved [rom the container, the waste w
examined o determine whether or not spontaneous ¢
bustion has occurned.”
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DRUM FIRE OF ROCKY FLATS
WASTE AT INEL

Inearly 1970 the Atomic Energy Commigsion issus
directive that required segregation of all TRU waste, A
thouglt the decision to store TR waste above ground
being made, waste transporled from Rocky Flaws Tdalh
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ined i temporary above-pround storage. On the
ing ol June 1, 1970, asmoldering donm st INCL was
gverad by security personnel. Initial attempls by the
w department (o extinguish the fire while the smoldering
i1 was stil in the stack of waste dreums fadled. A crane
Cgsed 0 T the burning dium from the stack. A buli-
or covered the chrem with soil 1o extingeish the fire,
Theee ¢hays later the drum was placed in & hot cell.
rzardous for heg wontents Of the drum were removed and examined,
wic materials ro toedals included broken glass, dirt, rocks, paper, plas-
2 Marunabie m oass jars, glass boltles, ete. Upon removal from the
rophoric materi; q, one farge solid ebject burst inte flame. The blaze
' Cextinguished, An analysis of metallic chips in the
Lol the burned material identified depleted wanium
ings as the most likely source of the spontancous
tion.
n his report on the incident, McCaslin'® suggesied
at radinal hoat absorption by the black drom sarfaces
contributed to the spontancous ignition. That argu-
it was used o justify periodically cooling the drums
{2 fine water spray and later (o coat the upper sur-
cof the drams with while paint,
noa Seot, 18, 1970, final report on the incident,
51 noted that efforts to ilentify the cause of (he fire,
i pholographs teken during drum unloading, were
inchusive. Inan Oct. 7, 1970, cover memo identifying
two reports, Ginkel stated that “no other conclusions
deawr: in these reports as to the cause other than
tancous ignition of uraoiam.”#?

sulations ang Site

s explosion, e
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ating aud storagg
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55, ncluding ury
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1% because TR
1ogeneous as he
. and there is- i
ophoric radior

he ignition of a pyrophoric radionuclide in this deam
ngly suggests that the pyrophoric radionuclides
a0l generally dispersed nor passivated in the waste
ainer.

& passive-activ
he amount of
annot be used
rie form. Furih
wics by visuat
1ce, in the secti
aste drums, B
the INEL stafes
he waste will:bg
PONtAnEous <ol

RY WASTE FIRE AT LAWRENCE
ERMORE NATIONAL
BORATORY (LLNL)

fie refuse. in waste bags at LLNL caught fire ai about
p-m, or June 30, 983, The bags of dry waste were
porarily pited up in the toxic waste holdup area
ng the delivery of requisitioned mctal drums. The
il cccurrence report identified the most likely fuel
ry waste (primarily paper towels and rags) sparingly
iked in flammabie liquids (acetone, etharal, and taser
b and contained inside sealed plastic bags,”™® The
2rt speculated that the ignition may have been caused
pyrophoric materials (cerium, neodymivm, or ura-
} that might have been disposed of in the bags.” The

nnigsion issu
| TR waste.
hove ground Wi
sky Flats to [da

report alse 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 prior o the lire.

in responding to the cmergency, the fire was treated as
containing toxic and radioactive material. Hazards contred
andd security personoe! cordoned ofl and monitored the
area for toxic and radivactive materials. Afler the fire was
extinguished, the contents involved in the {ire were identi-
fied. The amount of pyrophoric material was not specified
in the report.

it is not known whether the waste was low Jevel or
transuranic.? Nonetheless, the incident report concluded
that the dry waste fire was probably the resudl of haviag
pyrophoric metals seeded in flammable waste, This lire in
bags of mixed radioactive waste indicaies that the radio-
active pyrophories were aot sufficiently dispersed, that
chiemically incompatible materials were present, and thal
there was a sufficient concentration of flammable organic
compounds to contribute Lo the fire.

CONTAMINATION OF FIRE FIGHTERS
AT THE HANFORD SITE

During the evening of Maz. (3, 1982, an alann beacon
was activated by an exhaust duct hydrogen monitor in the
303K building at Hanford. A wooden pallet of uranium
congrete bilfets was found burning. Urantum metal in the
conerete had spontaneously ignited. '’

The ignition was attributed to several causes, Fhere
were inadequate process specification and operating pro-
cedwres, inadequate casting and curing process reguire-
wents, and a deviation from the standard casting and cur-
ing process procedures. Furthermore, the procedures had
not yet been modified to reflect recent, more stringent,
Humitations. Finally, the concrete billets had been placed
on wooden pallets rather than on metal pallets—a devia-
tion from procedure,

The waniwmn fire at Hanford is germane to the WIPP
for the following reasons. Alr sample and radiation sur-
veys taken in the area indicaled no contamination release
Lo the surronnding area. Yet two fire fighters had contami-
nation on thelr face, hands, and clothes. The lre involved
urapium that had been dispersed in concrete, As a mitigat-
ing measure, the WIPP WAC (Rel. 1) relies on the dis-
pevsal of all pyropheric radionuclides, although the docu-
ment also notes that there is no guarantee ol dispersal,
The incident emphasizes that untested procedures can be
inacequate and guidelines can be ignored.

NUCLEAR SAFETY, Vel. 33, No. 2, Aprilb-Jung 1982
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IGNITION OF THORIUM AT THE Y-12 PLANT
(OAK RIDGE NATIONAL LABORATORY
FACILITIES)

Atthough thoriam is not a transuranic element, the
accourt of an impact igaition of a t-gal pail containing
thorium s of interest to WIPP operational safety because
over 3 tons of thoriam are found in the INEL-stoved CH-
TRU waste.?

Oa July 20, 1985, during sorting operations iv the
Y-12 salvage yard, a glove box was being raised by a
forklift when the glove box fell frome the forks, hit the
grourd, and tgnited a discarded [-gal pail of thorium in
the glove box, The reason for the thorium being in the
glove box remains unknown. The fire was extinguished
and the pail was removed from the glove bex and placed
i a Department of Transportation [7H drur for dis-
posai. Thorium generators were advised rot to send tho-
rium to the salvage yard, and salvage yard personnel
were reguested to check all incoming items, !

This report strongly suggests that even a relatively
mitd impact, such as dropping a wasle container, repre-
serts a credible ignition source. Thorlum metal and s
hydride, ThH,, are extremely pyrophoric as powders.
The powders ignite spontaneously s dust clouds or dust
tayers i air at 25 to 300 °C (Ref. 22). Again, the ignition
souree was thorium that had been improperly discarded.

RANIUM SCRAP FIRE AT THE Y-12 PLANT
{OAK RIDGE NATIONAL LABORATORY
FACILITIES)

On Nov. 7, 1985, a drum of wranium saw fines and
tigwid coolant ignited and exploded at the Y-12 Plant,
Waste haulers were [oading drams of classified parts and
serap onto a salvage truck. The drums of scrap were
being handled in prepuration for transport and disposal 2

A 30-gal drum was lifted into the bed of the disposal
truck with w forklilt. After loading the drum onto the
truck, a weoden pallet was placed on the forks of the
forkiift o push the drum forward toward the cab of the
truck o make room for additional drums. As the drum
was being pushed, a wood slat broke, allowing the forks
to push forwaed and penetrate two drums. Liguid, later
determined to be coolant, started flowing from one of the
drams. Alter applying absorbent matedial o the spiiled
liquid, two workers attemnpled to rotate the drum to stop
the leak. As the workers were moving the drum, a hiss-
ing sound was produced, and a “steam” spray was ob-
served coming from the top of the drum ard the punc-
tured arca on the side of the dram. As the intensity of the
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. ; o . 4 %
experiences with nitric acid at the Savannaly Rivt '

hissing increased, the “steamy’” spray became 2 show,
sparks and flames. Although the workers evacuate
ared, an explosion-like noise was heard as the hig
trom the top ol the drum. The lid landed approxia
60 ft from the parked salvage truck.

The tire and subsequent explosion were lpnmum
thated while the workers were moving the drum, The;
cause of the ignition remains unclear. Nonetheless, d
rovting handling of a drum by waste haulers at a1y
facility, that draim was punctured with a forkllt ang
inttiated a ire and an expltosion.
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PRESSURIZATION OF A CONTAINER
AND RELEASE OF PLUTONIUM AT
THE ROCKY FLATS PLANT

On Sept, 19, 19835, at the Rocky Flats Plant (RE
sealed comtainer holding fleor sweepings prossuri
released radioactive matertal and thus contaminat
sonnet and the facility. Personnet were cleaning u
sweepings in Ling 20 (Button Breakout). Some
floor sweepings appeared wet. After 3'; hours,
sweepings tooked dry. The sweepings were place
plastic container and removed from the line. The b
placed in @ Vollrath §802 can and taken to e col
age area, Room 149, 1o await pickep by Non-Dest
Assay personnel for plutonium assay., Al approxi
2:40 pan., selective alpha air monitors i that
sounded the alarm. :

Apparenily an exothermic reaction presseiized th
tainer and caused it to fail, Two possible reactions we
gested. The report summary notes that calciu metak
niwm metal fnes, and moisture were present in the €0
anel suggesls a reaction between calcium and moistuc
container. The report notes that the container ey Bave s
stifficient amount of pitdonrius hydride o react with m
o gtz It 18 also possible that the platoniom meial g
air. The container was not sealed “gas tight” The
contained miteriai in an inert atmosphere al kess than
spheric pressure. Air pereeated into the contamer da
allowed plutoniem metal fines to spontaneevsly ly oxid!
release sulficient heat to presswize the contaioer. Plat $ limiited 10 ,
metal fines were bagged and placed in a can withodt ed 1o line the
through an oxidation process. Hence the plutonaum ¥ - tleasad,
pyraphotic {omn, i
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came a shower ;
CI% Cvaclated (f
d as the Iig bles
fedt approximata

ding 32 incidents of spontancous combustion-—
ny of which oceuved in mixed radioactive waste.
spiging dums of TRU waste st Hanford and a fire tn a
gaiper of radiouctive waste al Iduho have alse been
ainbated to the presence of nitric actd and are discussed

ore apparently jj
©drun, The exagr
onctheless, dun'ng
haulers at a D

a lorklift and {y

sTORTION OF DRUMS OF TRU
ASTE AT THE HANFORD SITE

On Aug. 17, 1978, a tank fann operator at Rockwel]
ianford Operations noticed a change in the physical ap-
aarance (bulging} of two 53-gal drums of TRU waste.
fie drums were in a staging area awaiting final stacking
id recording before burial, The apparent cause of pres-
drization was a chemical reaction between nitric acid
ats Plant (REFP) orgentics. The first drur held 60 g of plukonivm ia
g8 pressurized g L of solution contained in Speedy dry packing mate-
contaminated pe al, andl the second dram hetd 54 ¢ of plutoniom in 70 L
olution contained in Speedy dry packing materkad,
To release the pressure, the dmms were vented by
otely punching & small hole in the side. Sample
Iyses showed that the headspace gas contained prima-
ly nicgen, oxygen, carbon dioxile, nitrous oxide, and
pw volume percentages of hydrogen, These components
sxpected from 2 reaction between wivic acid and or-
ic materialg.
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' IRE th, A RADIOACTIVE WASTE
ONTAINER AT THE WESTINGHQUSE
DAHO MUCLEAR COMPANY

wessurized the ¢
reactions were's
icium metal, plit
seat n the cond
and molsaie
ner roay have ke
y react with mo
N metal reacted §
tight.”” The packay
e at less than ati
s contatner aad L
neousty oxidi
ontaner. Phito
A can without ot
plutonim was

n Apr. 20, 1984, a chemist noticed fumes coming
a campactible vadioactive waste container in Lab
B. When the Hid of the container was opened, some of
aterial burst into flames,

arlier a technician had used a heavy paper towel to
rh about 13 ml. of undiluted fuming nitric acid that
heen spitied. Fle discurded the towel inio the con-
er of compactible radioactive waste, The report sum-
¥ inddicated that the fire apparently resulted from the
tancous combustion of this towel. Damage from the
was Himited to melting of a smail part of the plastic
T used to fine the waste container., No contamination
seleased. The accident does strongly suggest that
erfal, such as nitric acid from laboratory projects, can
its way inlo radioactive waste conlainers.

ONCLUSIONS

e 1990 WIPP Final Safety Aualysis Report elected
i¢ the DOE's operational experience to determing the

LENIArizes adw“ﬁ
wvarnah River. Sit

Hkelthood ol an accidental ignition in the waste handling
building. The WIPP FSAR, however, identified the 1970
waste drum fire at the INEL as the only fgnition in the
DOE's operational experience. Clearly, there have been
other ignitions in containers of mixed radioactive wasie,
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 out,

The evidence also indicates that accidents, such as fires
and explosions, have occurred at several facilities in the
DOE complex because guidelines and procedures have
been inadequate, improperly used, or not used at all, That
observalion suggests that future aceidents of a similar ra-
ture 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 enswre maximum safely and to
help prevent the futuze oceurrence of such incidents.
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