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Mr. Victor Stello, Jr. N J had kS|BlDirector [/Office of Inspection & Enforcement 'd77 TAT 70'US Nuclear Regulatory Coninicsion "

Washington, DC 20555

Re: License No. SUB-971, EA81-36

Dear Sir:

This is written in response to the NRC May 20, 1981 Notice of Violation due to a
January 2,1981 incident in which a drum of Honeywell's low-specific radioactive
material blew its lid during off-loading at the Richland, Washington burial site.

Pursuant to the provisions of 10 CFR 2.201 and Appendix A of the above referenced
NRC communicationr:

(1) Honeywell has cdnitted to the alleged violation.

(2) The reasons for *.he violation are described in the January 15, 1981 letter
to NRC from F. Or demann, in the section entitled "Cause of Incident". The
reasons for this 'nadvertent violation are described in detail:

An investigation of the exploded drum by Armand Peterson, Honeywell
Production Engineer, on January 6 revealed that the cause of the explosion
was excessive hydr) gen gas pressure in the drum which was caused by improper
mixing of the DU ehips and concrete. The improper mixing was traced to an
experiment to sirrJ1taneously mix DU turnings, compacted absolute filters,
and concrete. TF ! experiment was terminated af ter only several trials.

Normal Honeywell waste disposal procedures include the packing of d_ry
contaminated materials such as paper products, packaging materials, gloves,
etc. to be placed on the top of cured DU/ concrete mixtures. Absolute
filters, two foot square by one foot thick wood frame units, are normally
sawed into several pieces and placed on the top of the cured concrete
mixtures.

In the experiment in question, absolute filter units were placed in plastic
bcgs, dropped into a 55 gallon drum, and crushed with a trash compactor. DU
chips were then placed on top of the crushed filtering units and a concrete
mix poured over the top. The experiment was contrary to formal waste
disposal procedures which were in existence, but it was conducted by
personnel who were interested in developing a bette arivd of disposing of
the absolute filter units. This new technique was proposed to the
Engineering Department in the form of an Employee sLggestion which would be
eligible for a cash award if a cost savings would result.
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After review of the proposed technique it was dismissed because it was felt
that. it was not possible to thoroughly mix the chips and concrete in the
presence of other contaminated waste such as a compacted filter unit.

There were only five or six drums which were processed in this manner. The
' drums were set aside for observation, and, after a two week period, no heat
reaction was detected. They were placed in the normal barrel disposal area,

'.

decontaminated, capped, marked and labeled for shipment to the disposal
site.

The exploded drum examined at Hanford also hcd an excessive amount of
moisture inside the drum. A large quantity.of floor-drying compound which
was very wet had been placed on top of the cured concrete mixture. The
inside of the drum above the concrete layer was severely rusted. It is felt
that the excessive moisture inside the capped drum, combined with the
presence of 'J chips not thoroughly mixed in concrete, produced the reaction
with DU evolving hydrogen gas. The reaction of uranium in water produces a
Uranium oxide and hydrogen. The drum in question was capped and ;

decontaminated on or before November 21. The production of hydrogen gas
probably started as soon as the drum was capped and would have continued
until the d;um finally exploded.

The boltring on the exploded drum was found to be broken. It is not known if
the boltring broke, allowing the gas pressure inside the drum to be
released, or if an explosion inside the drum broke the ring itself.
Although no evidence of fire was found inside or outside the drum, the
violence of the explosion suggests that it was caused by an explosion of the
hydrogen gas.

Since it was not possible to determine if any of the rest of the drums in the
ADC0 trailer might have potentially explosive conditions, a method was
devised to unload the truck and place t.- irums in the disposal trench which
would not require the U.S. Ecology yaru nen to lean over the tops of the
drums. This unloading was accomplished on January 7 and January 8. No
further explosions took place.

(3) Corrective actions which have been taken are described herein: i

As stated above the experimental procedure was terminated after several
trials and, in fact, was contrary to existing Honeywell waste disposal
procedures. Copies -of the Honeywell procedures for packaging DU waste
materials are attached. They all indicate that DU chips or sludge are not
to be mixed with contaminated waste materials.

r

One significant change has been made to these procedures since the incident
on January 2, however. The cement mixing and waste packaging operations are
conducted by Honeywell Stores personnel. They also decontaminate the drums
prior to shipment and place all markings on the drtras.

An inspection operation has been added to the layouts making it mandatory
for a Quality Department hspector to check all drums prior to being capped. ,

The Inspector will make a notation in the logbook kept by Stores personnel '

that the insides of the drums are :ry. Drums that have any moisture present
will not be capped.

,
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Adherence to these procedures is mandatory and will insure that no drums
packaged will have an excessive buildup of hydrogen gas pressure.

As an added precaution all previously capped drums remaining at Honeywell
were opened, checked for the presence of moisture, and also checked to
determine if they could have beea mixed by the experimental procedure. Over
100 barrels were re-opened, inspected and re-capped. None were found to
have conditions similar to those in the drum that blew open at Richland.

(4) The steps which are being taken to avoid further non-compliance include:

o Strict observance of written cement mixing and waste packaging opera-
tions.

o Inspection prior to sealing the drums. .

(5) Full compliance was achieved on January 8, 1981. At this tirre, disposal,
packaging and inspection procedures were reviewed and updated to preclude
future recurrence. Further, all appropriate employees were briefed on the
incident, its causes and subsequent corrective actions. Finally, Honeywell
management and legal department were assessed of the incident.

If there is any further information or clarification required, please contact us
at your convenience.

Very truly yours,

%/<

R.IC. Becker
Chief Contracts Counsel

Attachments 4

STATE OF MINNES0TA)
)ss

County of Anoka )

The foregoing instrument was acknowledged before me this 4th day of June, 1981,

piu.ugiu u.._ u unn u."'''lby Robert C. Becker
|

FLOYD J. oRDEMANN ';
NOTARY PUBLIC . MINNESOTA ;|*

ANorA COUNTY >=

My Commiss4n Enp;res . Inn. 4,1922 =a
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PRODUCTION PROCESS
.

DETAIL * OPERATOR MUST WEAR SAFETY GLASSES WITH SIDE SHIELDS an.an s eur< na.mnsNuMuu<

ISSUE t it. I' t . NO. ' i Hl' 08*4.H 4 4 ION I J I Lt.
23111058 9IOV

D o.'. 431.0 01 DISPOSAL OF DU CHIPS, TURNINGS e,ui r Nauc

u.. A .on , we issut. PENETRATOR
#' L . OA L + 1. .

5"ECT 10" 1LIIR/AG'? '//[p/
List DUROEN LUPPLICS, TOOLS. AND EQUIPMEN T

P;LCES PER HOUR
QPLienTon ST ANcano HouHs

HRS /M4

-

.

.- ,

EQUIPFENT:
SAFETY: .

| 1. DOT-APPROVED 55-GALLON DRUM - 17H.
'

'

1. OBSERVE ALL 11ANDLNG, INVENTORY . . _

'N
CONTROL, AND SAFETY PROCEDURES. POSTED FOR DU. SCRAP EUILDING CEMENT MIXING HOOD.'

.

2.
ROOM *

- iO i
I 3. SAKRETE MORTAR MIX.

i.
''O '; !

- '

. ,

.W !4. H28111058-T65 DRUM VIBRATOR ,*

5.. DRUM-COOLING FIXTURE. .

__ '

| ' Mf .

O j~ ! I
' *

6. CEMEhT MIXER.
i.:

*- . .
i .g

3s= ..

T ERATING INSTRUCTIONS: l

AT TIE END OF EACil SHIFI, OR WHEN SUFFICIENT CHIPS ARE AVAILABLE, COLLECT TIE D.U. CHIFS AND TURNINGS1 MOVE TO CEMENT
REP.0VED FROM TIE EROOKS AUIO CUTOPF, HORIZONIAL MILLS , IEALD BOREMATICS AND LATIES.

t .
-

MIXING HOOD. . .;

APPROXIMATELY 220 LBS. OF CHIPS.
2 PACK CliIPS INTO 55-GALLON DRUM FREE ; 0F NICKS , DFNTS AND liOLES.

t

MIX 240 LES. OF SAKRETE MORTAR MIX '(4 BAGS) TO APPROXIMATELY l-2 GALLONS OF WATER TO PRODUCE A3
THICK TROKELING CONSISTENCY. t

4 POUR MIX OVER PACKED CHIPS. DRUM IS APPROXIMATELY 3/4 FULL AND WEICHS 540 LDS. THIS MIX REPRESENTS
A RATIO OF ABOUT 1 TO 1. (527. CONCRETE - 487. DU)

AFIER POURING MIX INTO DRUM, IMEDIATELY CLEAN OFF ANY CONCRETE ON EXTERMAL SURFACE OF PRtH.'5.
(THIS WILL MAKE IT EASIER TO DECONTAMINATE DRUFS LATER.,) .

.IOPLt< AY 8014 NO.PAW 3PeUMU664

28111058 910V j j
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PAHT NUMut.R OH R AisON t O.
issut ot Pr. NO. GW OPLHAllON HI LE

004 4310 01 DISPOSAL OF D.U. CIIIPS , TURNINGS 28111058 '910v -
PAH r NAML .6 L Asts:4 > U H e s>vi.

PEUETRATOR
'''D^/ Ej"*- -

SHt.L t 1 2 3|4 5 6 7 8 9 10 11 12 13 14 15 to 17 18 :9 20 21 22 23 24

LHR/AGP ''8/ / 5"EET 2 0F 2fissur | |

LIST DUROCN SUPPLIES. TOOLS AND EQUIPMENT
| p ,

,

,

1
a t

,
-

. .

.

6 AITER POURING HIX OVER CHIPS , USE A STEEL ROD TO DISTRIBUTE CONCRETE THROUGli CHIPS. _
.

e 1

7 AFFIX LABEL (OR TAPE),TO DRUM INCLUDING TIE FOLI4f.4ING INFORMATION: A) Type of Wasto - Chips B) Date
c) , Lot Number of Parts being' Machined on Dorematic #2.

'

.

* '

8 DO NOT MIX D.U. CHIPS WITII SLUDGE BECAUSE OF A POTENTIAL FIRE HAZARD.
.

"

9. DO NOT MIX D.U. CHIP'.OR SLUDGE WITH C0hTAMINATED WASTE BECAUSE OF A POTENTIAL FIRE HAZARD.
.

i.
. . . . . '.

j' .! l i. ;
""

,

, : '
*

|
',

i'
- '-

| ,
. ,

-

.

I

SAFETY INSTRUCTIONS: !J ! . !. ''

8 * *
.

,

*g

1. TIE PURPOSE OF ENCAPSULATING DU CHIPS IN CONCRETE IS TO ELIMINATE TIE FOSSIBILITY OF A FIRE CAUSED BY .. *

TIE HEAT CENERATED BY THE REACTION OF SMALL DU PARTICLES AND AIR OR MOISTURE. ENCAPSULATION PREVENTS TIE
ACCUMULATION OF LARGE AMOUNTS OF DU AND REDUCES TIE POSSIBILITY OF EXCESSIVE lEAT BUILD UP. ..

2 IF A DRUh APPEARS TO BE 1 EATING UP EXCESSIVELY, PLACE IT IN TIE DRUM-COOLING FIiTURE. HOLD THERE UNTIL ,

TEMPEP.ATURE FALLS TO ROOM TEMPERATURE. . NOTIFY DEPARTMENT SUPERVISOR IMMEDIATELY IF A DRUM HEATS UP.
! .
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DETAI L OPERATOR MUST WEAR SAFETY GLASSES WITil SIDE SHIELDS
.
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.sw, no. . r.v . . m. Oitn As rou o r u

28111058 915v.
DA? 4310 01 DTSPOSAL OF D.U. CRINDING FINES. SLUDGE PAlt i N Af/C
.. t ,. o . e ou .: ,ue PENETRATOR

e .
-

.e.

#/e
uAv.t.

saccr 1 or 7Li~3/AGP J f/ c

LIST fluRDEN SUPPUES. TOOLS. AND CGutPMENT98CCES PLR HOURQPCH A TOR S t Af4DAi40 HOURL
HRS /M ; ,!

_00TPPENT:E
SAFETY:

1. DOT-APPROVED 55-GALLON DRUM
1. OP, SERVE ALL I!ANDLING, INVENTORY CONTROL

I
n

' .',

AND SAFETY PROCEDUitES POSTED FOR D.U. ROOM. .'i 2. SCRAP BUILDING CEMENT MIXING IIOOD.
.

>.

3. SAKRETE FORTOR MIX
' ' .

.

SPECIAL NOTES: ,DU FINES ARE MUCH;1DRE H'AZARDOUS THAN 4. H28111058-T65 DRUM VIBRATOR :
.

CHIPS OR TURNINGS. TAKE PARTICULAR CARE TO GET i

[ 5. DRUM COOLING TANK

MIXTURES CCRRECT WHEN ' PERFORMING THIS OPERATION. '
'

i i | 6. CEMENT MIXER.
'

..

&

t

OPEF ATING INSTRUCTIONS :-

AT TIE END OF EACH SHIFT, OR WHEN SUFFICIENT SLUDGE IS AVAILABLE, COLLECT SLUDGE FROM STONE CLTOFF SAW1.
ALSO COLLECT ANY SLUDGE REBDVED DURING MACHINE CLEANING OPERATIONS. MOVE TOAND CEh"IERLESS GRINDERS.

CEvENT MIXING HOOD

2. TRANSFER 50 LBS. OF SLUDGE (APPROXIMATELY 1/2 FULL - 5 GALION PAIL) TO CEMENT MIXER.

AD0 240 LBS. OF SAKRETE MORTAR MIX (4 BAGS) AND APPROXIMATELY 1-2 GALLONS OF WATER ?IO PRODUCE A THICK3.
THIS MIX REPRESENTS A CONCRETE /DU RATIO OF ABOUT 7 TO 1 (837. CONCRETE-127. DU-57. GRINDINGTRC%'ELING CONSISTENCY.

.

WHEEL AERASIVES). , -

,

4. POUR MIX INTO 55-GALLON DRUMFREE OF NICKS, DENTS AND HOLES.

5. AFTER POURING MIX INTO DRUM, IWEDIATELY CLEA'; 0FF ANY CONCRETE ON EXTER''AL SURFACE OF DRUM.

(THIS WILL MAKE IT EASIER TO DECONTAMINATE DRUMS LATER.)
.:

*
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DETAll .

" ' " ^ ' ' " " " *, """'" " "
issui in.ei . no. car cr.nAltos. site

28111058 915v
DE' 4310 01 DISPOSAL OF D.U. GRINDING FINES . SLUDGE PAH I NAMc
6t t A*/;14 i UH 155Ut. PENETRATOR

# I-" O^ ** .

*.HCCF I 2 3 4 5 6 7 8 9 10 11 12 | 13 14 15 15 17 18 19 20 21 22 23 24 5:40rT 2 or"2bl ACE [/ 8/
i

153UC LIST DURDEN SUPPLIES. TOOLS. AND EQUIPt.1CN T
.i . , ,

|
'

'
i

6. REPEAT STEPS 2 AND 3 ABOVE. : 4

ENOUGII 0F A SECOND MIX INTO DRUM TO OBTAIN A TARGET WEIGE OF $60 LBS.7. CONTINUE REUSING DRUM, POUR -- -

(DRUM IS APPROXIMATELY 1/2 FULL AT THIS WEIGHT.')3| .I i'

| .i.
"

.
> ' '-

.

i

8. REPEAT STEP 5 ABOVE.' !
! i

9. AFFIX LABEL (OR TAPE) TO DRUM INDICATING THE FOLIDWING INFORMATION: A) TYPE OF WASTE, B)DATE: & C) LOT NO. OF PARTS
~' ~ ~ r -

;
-

- EEING-MACIIINED ON:BOREMATIC #2~.
*

10 DO NOT MIX D.U. CHIPS WITII SLUDGE BECAUSE OF A POTENTIAL FIRE IIAZARD. i' :
,

.

5 .r

DO NOT MIX D.U. CHIPS OR SLUDGE WITH CONTALINATED WASTE BECAUSE OF A POTENTIAL FIRE IIAZARD. .: 11. "
: I 3 a .' i

t . ,
= i 4

I ! ! |
.

; '

t.
.

,

.. 1
-

.

SAFETY INSTRUCTIONS: ;,
'

i

TIE PURPOSE OF ENCAPSULATINGDD.U. SLUDGE IN CONCRETE IS TO ELIMINATE TIIE POSSBILITY OF A FIRE CA" SEDENCAPSI:'ATION PREVENTS [l.

3Y TiiE IEAT GENERATED BY TIE REACTION OF SMALL D.U. PARTICLES AND AIR OR MOISTURE.
THE .iCCU. JLATION OF LARGE AMOUNTS OF D.U ' AND REDUCES THE POSSIBILITY OF EXCESSIVE HEAT BUILD UP.T

IF A DRUM APPEARS TO'EE HEATING UP EXCESSIVELY, PLACE IT IN THE D'UM-COOLING FIXTURE.R IIOLD TIERE UNTIL -

2
TEMPERATURE FALLS TO ROOM TEMPERATURE, NOTIFY DEPARTMENT SUPERVISOR IMMEDIATELY IF A' DRUM HEATS UP.

i
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,

OETAIL OPERATdR MUST WEAR SAFETY GLASSES WITH SIDE SHIELDS
Un>4 4 T4UMLt.64 QPe 64 A l EON T40.

iS5tJi O( PI . f dO. G 54 P OFi.f4 Al aON I 41 LE

M'/ 4310 01 DISPOSAL OF CONTAMINATED WASTE 28111058 925V -
ran i NAw_

-

.. t n o n o .4 . w u e.
PENETRATOR

4.u)1cj .e. .

succr 1 or ?LHR/AGP //g/g/
,

"OPI.R A10F4 S T ANDARO HOURS PIECES PER HOUR LIST DURDEN SUPPLIES. TOOLS. AND CQUIPME.NT
HRS /M

'

| ,-.

SAFETY: ] EOUIPME?,T:'

1. OBSERVE ALL HANDLING, INVENTORY CONTROL, 1. DOT-APPROVED 55-GALLON DRUM (DOT-17H)
'

AND SAFETY PRCCEDURES' POSTED FOR TliE DU. ROOM-
2. COMPACTOR 28111058-TPER GENERAL SAFETY OPERATING NOTES. j

'-

'

I i : .
.

!' *'
,

,

'

OPERATION INSTRUCTIONS: ,;
'

'

A. COM3USTIBLE CONTAMINATED WASTE: -

ANY ITEM Ti'AT CAN BE 5ASILY BURNED UP; FLAMABLE (SA'GETE . BAGS , PAPER TOWELS , FILTERS , GLOVES, WOOD, ETC.)

1. OBTAIN AND MOVE OUTO COMPACTOR A' 55-GALIDN DRmi 0F CURED CONCRETE WITH CHIPS (DRUM IS 3/4 FULL AND
ESRRED) Tl!AT HAS BEEN SETTING A MINIMUM OF 14 DAYS AFTER MIXING., THERE IS TO BE NO EVIDENCE Or WATER ON
TOP OF CONCRETE.

2. IF TIERE ARE NO DRUMS AVAILABLE AS SPECIFIED ABOVE, USE EMPTY 55-GALLON DRUM.

3. PACK C0!GUSTIBLE C0hTAMINATED WASTE INTO DRUM. ,

"

4. CCMPACT WASTE INTO DRUM TO UTILI?E DRUM CAPACITY.- ,

.; j..

5. CONTINUE REUSING DRUM USTIL MAXIMUM WEIGHT IS OBTAINED (600 LES) OR DRm! IS COMPLETELY FULL.

6. 1:0TIFY INSPECTION DEPARTMENT WHEN DRUMS ARE READY TO BE CAPPED.

7. AFTER INSPECTIO4 DEPT. APPROVAL, CAP DRUM WITH COVER SECURED, LOCKING RING WITH NUI AND LOLT.

8. ON TOP COVER-OF EACH DRUM, MARK DRUM LOT NUMBER AND GROSS WEIGHT. ,

* '

*
.

{ ,!
pap 4 revvi3LH OPF.f1 Al lOf4 NO-

28111058 925V :.
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DETAI L . .

.

PAlt i (d uf4Dt.ft GeLH A r turs t.o.
805UT Ot.P1. F40. GHP OPI.H Al lOf414 T LE

D42 4310 01 DISPOSAL OF C0h'rAltINATED WASTE 28111058 925V -

Raws 4 s uit asw;- f*AH T NAMC

PL'.'ETRATOR -

"*'* U^lE '''
~

3 4 5 4 7 8 9 to Il 12 13 14 15 to 17 18 19 : 20 21 22 23 24|2SHEET 1

LIE /AGP / g/ SHEET 2 OF 2
is1UE |

LtST DUrtDEN SUPPLtES, TOOLS. AND EQU4PPACNT.
'

t' ; j,: .

;
'

'

3 UON-CCMBUSTIBLE CONTAMINATED WASTE: .

' ,

.

ANY ITEM TIIAT IS NOT FIR:MABLE; (METiL PARTS, CUTOFF AND GRINDING UHEELS, ETC.)
, ,4

'*
. < . .

1. OBTAIN AND MOVE ONTO COMPACTOR A .55-GALLON DRUM OF CURED CONCRETE WITil SLUDGE (IDUM IS 1/2 RILL ,

, .. A''D MARKED) TilAT IIAS EEEN SITTING A MINIMUM OF 7-DAY AFIER MAX. TIIERE IS TO BE NO EVIDENCE OF
! - .

; WATER ON TOP OF CONCRETE. ' '

AN EFFORT SHOULD BE TAKEN TO PUT NON-COM3USTIBLE CONTAMINATED WASTE ON TOP' 0F CURED CONCRETE /d;D
. SLUDGE; HCWEVER IF TilERE ARE NO DRUMS AVAILABLE' AS SPECIFIED PUT NON-COMBUSTIBLE CONTAMINATED WASTE
ON TOP OF CURED CONCRETE AND CIIIPS. ; [ f.U ! .[ ! , ,j' '

!~
, " -

'

i |' '
.

2. REPEAT STEPS 2;THRU 7 AS SPECIFIED IN PARAGRAPII.A. -, ,

. . ;-
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1 1A 'g^ INSPECTION PROCEDURE FACE C F_ _

l'# sit i NUMIJL it til Vs A0
i te'J'. Of I' t . 1;L Et I 10 IC/\ t tur/'Je_ A5 Ol* N Uf.1til. f t 'inte t N AML *

ItCQUIF4LO # Nt.r t:CTION
necuinto 09 E

6041 O YES @ NO,UYEsG]No D.U. UASTE DISPOSAL DRUM PACKING N/A N/A

',$d CHAR ACTERISTICS AQL EQUIP REF'
,

This inspection procedure is for inspection of D.U. Waste Disposal*

drums prior to capping and scaling of the drum for shipment,
s

Al Contents must be dry. Cer cnt must bc. set and there must be no visibic

moisture or standing water.

2 Fourteen days must have passed since the. last cement was poured.

Verify from tag on drum.
*

. .

B .~. Check drums 1007., no defects. If drum is acceptable, sign off log
.

book. ._ . .

,

,

.
.

,

.ss ut DATE APP M OV A L A P F8 R O V A L $$UC DATE APPrt OV AL APP R O V A1. OCVICE NO. SPE CIF IC ATION OATA 4tCOnD !.Af.tPLING PL. AN NO.

1 1/9/S1~ "9 N/A Log Book See Above" ~~

'

WTt 4TE R OATE I'AR T NUMDER R E Ve%

Baxter 1/9/81 N/A N/A
4

. _ _ _ _ _ _ . _ _ _ . mf"n D f"i f "f77 i


