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Monsanto

PHYSICAL SCIENCES CENTER

Monsanto Company

700 Chesterheld Village Parkway
St Louss, Missour 63188
Phone (314) 6841000

Pra

i '-P'”‘-’f“h

November 26, 1986 "

Ms. P. J. Whiston < i
U,8., Nuclear Regulatory Commission

Region III

799 Roosevelt Road

Glen Ellyn, Illinois 60137

Dear Ms, Whiston:

We request approval for compaction of radicactive waste at Monsanto
Co. Research Laboratories, 700 Chesterfield Village Parkway, St.
Louis, Missouri, 63198 by amendment 24 to our NRC License
24=01113~14, This license is one of three held by Monsanto Co. on
the Chesterfiela Village Parkway site. All three licenses will use
the same compactor. The waste generated by the different licenses
are packaged and will be compacted separately,

Enclosed, in duplicate, are responses to inquiries for more
information requested by the NRC in a letter dated October 9, 1986
(Attachment 1) to Dr., C. P. Rodi, Monsanto Co., Biological Sciences
Laboratories, concerning radioactive waste compaction. Dr. Rodi is a
Radiation Safety Supervisor on one of the three above mentioned NRC
licenses. Since all three licenses will be operating under the same
radioactive waste compaction program, we felt identical responses to
tlie NRC inquiries was an appropriate way to apply for an amendment
for compaction on the other licenses. Each licensee, however, will
keep their own records of surveys, exposures and waste content for
NRC inspection,

If further information is necessary, please contact me at (314)

7-6138,
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WILTACHMENT A
UNITED STATES

NUCLEAR REGULATORY COMMISSION

REGION 11}
799 ROOSEVELTY ROCAD
GLEN ELLYN, ILLINO!'S 0137

0CT 09 1986

Monsanto Company, BB3B
Biological Sciences Laboratory
ATTN: Charles Rodi

Senior Research Biologist
700 Chesterfield Village Parkway
St. Louis, M0 63198

Gentlemen:

Enclosed is Amendment No. 08 to your NRC License No. 24-19531-01
in accordance with your request,

Please note that we have not added the individuals 1isted in your May 1, 1986
letter (Radfation Safety Supervisors) to your license as authorized users. In
order to authorize these individuals to use materials, it will be necessary
for you to submit a description of each individuals training in basic
radfation safety and their experience using/hand]in? radioactive materials.
This description should include the types and quantities of radicactive
materials used as well as a description of the use (e.g., 5 microcuries of
hydrogen-3 for tracer study).

Also note that we have not authorized your request to compact radifoactive
waste in-house. In order to authorize this request it will be necessary for
you to submit the following information:

A.  The type of compactor you will use. If it is the Consolidated Baling
Machine Company's Model DOS-RAW-W1, please specify this in your response.
If you will be receiving another compactor, please specify the
manufacturer's name and mode! number as well as submitting a diagram of
the device.

B. The types, quantities, and concentrations of waste to be
compacted, B

C. An analysis of the potential for airborne release of radicactive material,
especially radifoiodines.

D. A description of the ventilation and filtering system used in conjunction
with the compactor. The system must be capabie of handling the type of
radionuclides in the waste to be compacted (e.g., charcoal filter for
fodines), Please also include a description of your procedures for
monitoring filters and filter blockage. . '



.Honsanto Company, BB3B 2

E. Describe your procedures for monftoring concentrations of radioactive
material released into breathing zones or exhaust systems,

F. Specify the anticipated frequency of use for the compactor. Note that if
you plan to use the compactor dailv or weekly, you need to modify the
frequency at which surveys will be performed. Also, please submit a
detailed description of the survey to be performed. Include locations
to be surveyed, type of survey, and action levels necessitating
decontamination,

G. Specify the location of the compactor at your facility and describe your
methods of controlling access into this area during compaction. Also
describe the area where drums will be stored prior to shipment,

H.  The step-by-step instruction provided to compactor operators. In addition
to protective clothing, the instructions should address checking proper
function of equipment, the method of “handling" waste in the "parent
drum, and the method of examining defects in drums after compaction,

Information submitted in response to this letter should state that it is
additional information and not a new amendment request.

Please review your license carefully to assure that you understand and are in
compliance with the terms and conditions contained therein. If you have
questions, please contact our office at (312) 790-5625.

Sincerely,

%g%

Patricia J. Whiston
Materials Licensing Section

Enclosures:
1. Amendment No. 08
2. Regulatory Guide 8.20 (per
addition of License Condition 15.)



RADIOACTIVE WASTE COMPACTION

ITEMS AND RESPONSES

Item A:

The type of compactor you will use. If it is the Consolidated Bailing
Machine Company's Model DOS~RAW-W1, please specify this in your

response, If you will be receiving another compactor, please specify the
manufacturer's name and model number as well as submitting a diagram of
the device,

Reugonae:

The compactor is from Consolidated Bailing Machine Co., Model

DOS~RAW-W1. It is equipped with a Flanders model P~007-C-04-00N LCNZ

272 209C Nuclear Grade HEPA filter and before compaction of radioiodines
with a 2V-N63-G16 charcoal filter. Specificatione and diagrams of the
compaction system as supplied by the vendor are attached. (Figures 1 and
2 and Attachments 1, 2 and 3).

Item B:

The types, quantities and concentrations of waste o be compacted.

Resgonae:

The type of material that will be compacted is laborato‘y trash. The
trash consists of non-reusable items such as paper, plastic, syringes,
metal, cloth, etc. In the majority of cases, the trash will contain less
than 1-2 mCi per cubic foot. Typical radioisotopes, in the laboratory
trash, to be compacted are carbon~14, hydrogen-3, sulfur-35 and
fodine~125, The above listed radioisotopes are ones most frequeatly used
in our Research Laboratories, however, we will also occasionally compact
other radioisotopes listed on our license.

Item C:

An analysis of the potential for airborne release of radioactive
materials, especially radioiodines.

Reagonse:

Airborne release of radiocactive material, including radioiodines, should
never exceed the values listed in CFR Title 10, Part 20, Appendix B.
Laboratory procedures require radioactive laboratory trash be packaged in
bags and be put in a radioactive waste disposal drum kept in the users'
laboratory. When the laboratory drum 1is full, it is transferred to the
radioactive waste handling site described in Item G. The contents of

the laboratory drum are transferred to the compaction drum. The bags of
radioactive trash are not opened, but placed sealed into the compaction
drum. The compactor is fitted with a Nuclear Grade HEPA filter and a



Nuclear Grade charcoal filter, The exhaust stack from the compactor
extends four feet above the building's roof top.

Item D:

A description of the ventilation and filtering system used in conjunction
with the compactor. The system must be capable of handling the type of
radionuclides in the waste to be compacted (e.g., charcoal filter for
iodines). Please include a description of your procedures for monitoring
filters and filter blockage.

Relgonae:

As seen in Figures | and 2, the compactor is equipped with an exhaust fan
system. The fan draws air through a HEPA filter and a charcoal filter at
a rate of 350 cubic feet per minute from the drum compartment, The
filtered exhaust air 1s ducted to a stack that extends four feet above
the roof of the building, A magnehelic gauge, installed by the
manufacturer, is between the exhaust fan and the HEPA filter for
measuring the suction applied to the filter. The pre-filter and HEPA
will be replaced before the pressure drop across the filter, as measured
by the gauge, has increased to the manufacturer's recommended limits.
Attachment 2 describes the charcoal filter used on the compactor. At our
request, Mr. R.K, Holloman or Flanders Filters, Inc. furnished us further
information so we could determine when to change the filter. Mr.
Holloman stated that the charcoal filter (2V-N63-CGl6) holds seventy-five
pounds of charcoal with a capacity for I-131 of 100 micrograms for a gram
of charcoal. This capacity calculates to 3.4 grams of iodine for the
filter. The approximate specific activity of the radioiodine used at our
Research Site is 17 curies per milligram. Since the possession limit of
all licenses located at this site for radioiodine is less than one curie,
we will never exceed the capacity of the filter. We will, however,
inspect the filter routinely to determine any physical damage or
blockage.

Item E:

Describe your procedures for monitoring concentrations of radioactive
materials released into breathing zones or exhaust systems.

Reagonse:

In Item C, we indicated that the potential for the release of

radioactive materials into breathing zones is minimal. In order to verify
this judgement, we are fitting the personnel running the compactor with
respirators containing Comfo+II type GMC-H cartridge. Attachment 4
describes the cartridge. The cartridges will be analyzed for radioiodine
content, If any readings above background are determined, thyroid scans
and urine bioassays will be performed on the operator. A log of the
analyses will be kept.



Item F:

Specify the anticipated frequency of use for the compactor. Note that if
you plan to use the compactor daily or weekly, you need to modify the
frequency at which surveys will be performed. Also, please submit a
detailed description of the survey to be performed. Include locations to
be surveyed, type of survey and action levels necessitating decontamina-
tion,

Rengonse:

We anticipate using the compactor weekly., At the end of each day of
compacting radioactive material, the compactor and surrounding area are to
be surveyed for contamination. The areas to be surveyed include: the
compactor platen, t' 2 drum support and cover, inside surfaces, the
compactor door handle, the compactor control handle and buttons and the
floor within one meter of the compactor (which includes the area where
material transfer is to take place). In addition, the entire area,
including the storage area and office room, will be surveyed monthly,
The type of survey will be a wipe test and the wipes will be measured
with a meter appropriate to the type of radionuclides compacted. All
meters will be calibrated every six months. Contamination results of
greater than twice background will require immediate decontamination.
Survey results and meter calibration data will be available for NRC
inspection,

Item G:

Specify the location of the compactor at your facility and describe your
methods of controlling access into this area during compaction., Also
describe the area where drums will be stored prior to shipment.

Resgonse:

The compactor is installed in the Waste Handling Facility (WHF) of
Monsanto Research, Chesterfield Village. The location of the WHF is
shown on Figure 3, The compactor is located in the building at the WHF
as shown on Figure 4, This building is kept locked. During compaction,
stanchions and chain with warning signs ("Caution, Radioactive
Materials") are placed around the working area of the compactor, which
irclude the compactor and any materials brought to be compacted.
Radioactive materials are stored in a building immediately adjacent to
the compaction building. The storage area is roofed, fenced, posted and
locked. In addition to WHF security, the entire Chesterfield Village
Research Site is a secured site with a guard force on duty at all times.

Item H:

The step-by-step instruction provided to compactor operators. 1In
addition to protective clothing, the instructions should address checking
proper function of equipment, the method of "handling" waste in the
"parent" drum and th2 method of examining defects in drums after
inspection,



Reugonae:

The compactor is operated by the site Environmental Services staff, who
also handle chemical and pathological wastes and are fully trained in the
use of protective equipment. They are issued work uniforms, safety shoes
and safety glasses. The uniforms are changed daily. Attachment 5

lists procedures followed when compacting radioactive materials.



FIGURE 1.

MODEL DOS-RAW-W1
Radwaste Press

_Hydraulic Cylinder

Ventilation System - -

Hydraulic Unit

Hood

Enclosure Door\ \
N\

N\

N

Control Panel

'."7 i

. 4

ey

- Front Entension

Consolidated Baling Machine Co.
Brooklyn, New York 11215 379




FIGURE 2.

..agm

L i

A5 R RN
R L I N R L o
T =TT




FIGURE 3, WNASTE HAwOLIn&

Fdaeisiry

oe LE-2 - L 11— 171
= 00 e 0 0 e ‘,:_’

BAECHENRIDOE g
v ceren F - Monsanto
CHESTERFIELD

yq v LuAGE

CASTLE

SITEMAP

IRRBIRRE g P s ay,

CMESTERANIELD



= 2 "=

FIGURE 4.
A HAST STACK
( |
; F 5 '™
ey
w ComPacTp 8 TS " — ,a\ v
3 ,
-
{ |
. \ |
\\J }
= 3 ;
( (%
Ll
o 4
p 1 .
i : ¥
>
1 . :-
\ < .
‘ .)
. [ & &
, i FE37Room it G,
; 'y i
® o \
; g
} L™ ,
& ; ;
~ Flost ,
_ LREN "
(vra.re, ‘
‘ |
i i
B
j
] .
f - -
P .
o OFfFCE
)
!
e *
EEI e e ] euERneAn Coog,
= :‘;1 . ceol : _— — ‘I_“d =
Lod
N W INE LOCL




ATTACHMENT 1|,

FLANDERD SILTERS, INC. ;
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ATT THMENT 2.

@ V-Bed Carbon Adsorbers
Component and Designating Code

Adsorbers for Use with
The E-6C Mousing

2V-N863-G12
2V-N63-G16
s W
I Mods! I 2v-Model: 2°Beds Assembied 2v . 2V 2..C63-G16
nVBank
Nuciear Grade' ] - N 2V-C63-G18
Adsorbent Material/ ] Toa=tt ¢ 2V-W63-G12
Grade 2V-W63-G16
Whetlerite Typet w 2V-W63-G18
QuantityofBeds | Six (] - 6 \_
Frame Material 14-Gauge, Type-304 Stainless Stee! 3 o (
Adsorber to
Housing Sesl! haaad ¢ - G
_ 24" x 24" x 12" 12
Nominal Depth 24 x 24" 5 16° 16 - 16
of Assembly
24" x 24" x 18" 18
-
. NOTE: Other specialized adsorbers are avallable /
I 1
How to Order Example: 2V:N63-G16
Model ] I
Nuclear Grade
Six Beds
14-Gauge, Type 304 Slainless Steel
Gasket
24" x 24" x 16"

NOTE: Special grades of carbon are available upon
requesl.

*Nuclear Grade: activated coconut shell carbon
impregnated with potassium iodine for removal of
the radioactive isolope 1131,

**Commercial Grade: Granular activated coconu!
shell carbon with a highly-porous structure used for
a wide range of gas phase applications.

tWhetlerlite Type Adsorbent: A coal base granular
activated carbon impregnated with various metalic
oxides

CFLANDERS FILTERS, INC., 1986 f0REMOST PRODUCERS OF HEPA FILTERS AND SYSTEMS FOR SCIENCE AND DUSTRY SINCE - 1950

27



ATTACHMENT 2. (Cont'd.)

V:-Bed Carbon Adsorbers Compongnt and Dcsl!nuung Code (Continued)

e R |

The adsorbers are availabie in three
nominal sizes; 24" x 24" x 12* 24" x
24" x 16", and 24" x 24" x 18" and the
E-6C Mousing is manufactured in two
sizes 10 accommodate the adsorber
that is renwuired.

r Size Flow Pressure )
Drop
12° 700 1.25°
16" 1000 1.25° —— O .
12.1/4° 3 - Vo g
634" \__16 1260 | 125 I irare-
18.3/4° g edy

Model Number: 2V-N63-F12 12°

Front View Side View Rear View
(Upstream) (Downstream)

* Pressure Drop ma con @
§ Yy be * 20% due 1o vanahon in pan
and density ol compacte J carbon o T i

NOTE: Rated ow shown is based on a
for removal ot FAGI0active 1dine or know
25 seconds residonce ime. This will req

residence time of 125 seconds Systems
N carcinogans should have a mirvvmum of EMS FOR SCIENCE AND INDUSTRY SINCE - 1050
UITe two adsarber housings in sernes




ATTACHMENT 3.

' RADIOACTIVE WASTE PRESS

DESCRIPTION

l

The Model D O5 ~RAWSW1Baler Is designed for pressing of redioactive weste directly
into 55=gallon drums,

This is bosicolly o two=column, downstroke, hydroulic baler enclosed in o shroud, '
On the bose of the press is a 'drum support plate' mounted on spring=loaded rollers, This '
plate makes possible easy moving of the drum in end out of the press as necessary when
repectedly loaning and pressing moterial, hla

Incorporated in the press is an Alr Exhaust System consisting of @ hood, prefilter ond
cbsolule filter ond on exhoust fan, This system filters the air from within the shroud

This press is operated by means of @ motor driven hydraulie system, This system includes
o 5 H,P. Motor, 5 GPM Hydraulic Pump, Solenoid Operoted 4=Way Control Vaolve,
Check Valve, Pressure Operoted Switch, Relief Valve, and @ 4~inch bore Hydraulic
Cylinder, The Electrical System is arranged for operation on o 3 phase, 60 cycle supply
of the voltoge specified, Incorporated in the Control Panel s o step=down trensformer
which supplies 115 volts to the Centrol Circuit.

In the Hydraulic System 1s incorporated on odjustable Relief Veolve, adjustoble Pressure
Operated Switch ond @ Hydraulic Gauge, The Relief Volve should be set for FPPESQHBS"'Y
2150 PS| ond the Pressure Operated Switch ot 2000 p§| maximum to give 25,000
.+ operating force, Since the Pressure Switch is the controlling compenent, it con be set ot @
lower prossure {f desired when making tests or pressing material where o lower pressure
is preferred, The Relief Valve acts os o Safety Valve ond should be set ot leost
100 P51 obove the Pressure Switch so that the latter is the controlling component, A
Shut=Off Valve in the line to the Hydroulic Gauge is normally closed, It should enly

be opened (about 1/2 tum) when checking the pressure reoding ot the aouge, During
normal operation it is left closed, Disregard latter if press has iquid filled gauge.

The Controls consist of ene 'Up' ene! one 'Down' ond two 'Stop* Push Buttens = one for the -
Pump motor and one for the exhaust fon motor, The Push Buttons ore so wired that

depressing the Pump=Motor up or down button olso storts the Fon Motor, When the Press

is started, it will run uintil the pressure switch is activaled, but Fon Motor continues

to rmy and will cantinue witil the Fan Motor 'stop’ Button is depressed, A Sofety Switch
Prevents operation of the pump motor if the shroud door ~ is not in the closed

position, In normal operation, the temperature of the Hydraulic Fluid will rise approximately
20°F, A maximum temperature of 160°F, con be tolerated without any adverse eflocts,

CONSOLIDATED BALING MACHINE COMPANY
| 156=166 SIXTH STREET
BROOKLYN, N.Y. 11215



ATTACHMENT 4.

. part no.
Combination Cartridge 464027
®
Comfo’ II type GMC-H
NIOSH and MSHA approved for respiratory protection
against organic and formaldehyde vapors, chlorine;
hydrogen chloride; sulfur dioxide and against dusts,
fumes. mists: asbestos — containing dusts and mists
and radionuclides.
(see approval plate for specific limitations)
Meets OSHA requirements for an approved cartridge.
contents
six
Manutsotured by 460844
MINE SAFETY APPLIANCES COMPANY per
PITTSBURGH, PENNSYLVANIA, U.S A, 15208 package

SP Wi 8

combination cartridge - GMC-1

part no. 464027
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ATTACHMENT 5

Compactor Operating Procedures

OPFRATION -~ RADIOACTIVE:

Extra precautions must be followed when working with radioactive
materials, Any item which becomes contaminated must either be cleaned,
disposed of, or treated as radioactive. The following steps are the
requirements for compacting radioactive waste.

1. Put up the stanchions and chain with radioactive material warnings to
keep people away from the compactor area. The chain should always be
around any rad material stored in the area. Put a radioactive material
sign on the building door.

2, Put & pail lined with a plastic bag near the compactor for waste
material like gloves, cleaning rags, etc, Compact these materials into
the next load. Remove the whole bag and line the pail with a new one.

3. Turn on the radiation meter and set it near the compactor, After
starting work with rad materials, remember to always check your hands for
contamination before picking up the meter. Check your hands by passing
them in front of the meter as it sits near the compactor,

4. Don protective gear: respirator, rubber gloves, and safety glasses,

The radiation dosimeter must be worn at all times when working with rad
material.

5. Put a drum on the slide and prepare a label for it, Do not put the
label on the drum until it has been filled, however, so that it can be
written upon and does not get contaminated. Note on the new label the
label numbers being added to 1t. Be careful to compact only waste from a
single US Ecology ID together in a drum. The 5 gallon cans may alse be
compacted if they show any sign of contamination, but they must be opened
and the contents verified first. Be careful when remocving bage from a
drum. Watch for items like broken glass and needles, which might
puncture the bag and cause injury. Wateh also for unacceptable items:*
containers of liquid, pipe, and other material which cannot be compacted,

6. Fill the drum, either with the plastic bags from other containers or
with the whole can, slide the drum in, and compact., Repeat until full,
7. Remove and seal the drum immediately, so the waste does not spring
back up. Radioactive material must not be left inside the compactor.

8. Clean the outside of the full drum with cleanser (409, Fantastik, or
equivalent) and as few paper towels as possible. Survey the paper towels
for radicactivity., 1If any 1s found, clean the drum and check the towels
again, Repeat unti) the towels come out free of radioactivity., If the
drum was contaminated, also clean the inside of the compactor. While
cleaning the drum, look for any punctures or other defects in the drum.




Compactor Operating Procedures

9. Attach the drum label and remove the drum to storage.

10, Clean any emptied containers in the same manner, checking for
contamination, When finished, remove for reuse or disposal.

1. Continue compacting with the next drum,

12. At the end of the day's compacting, completely wipe down the inside
and outside of the compactor. When finished, check your clothes for any
contamination, I1f any is found, be careful not to spread it while
removing the clothing, and then check the next layer of clothes (shirt,
pants, etc). Keep removing any contaminated clothes and wash any
contaminated skin immediately and thoroughly. Any skin contamination
must be reported to supervision immediately. Put the materials in the
trash pail, and waeh the respirator as per the usual methods.

A complete radiation and contamination survey, with wipe tests, will be
conducted by the supervisor.

FILTER CHANGING

The prefilter should be changed whenever the pressure drop has increased
by more than 0,5" WG from the last change. The HEPA filter should be
changed whenever the pressure drop has increased by over 2" WG from the
initial installation reading., The date changed and the pressure reading
should be noted on the label attached to the filter box.

Protective gear for changing the filters is the same as for compacting
radivactive waste. Remove the prefilter by unscrewing the plate on the
back of the filter box, removing the prefilter, and putting in the new
one. The main filter is changed by removing the red gaskets from each

end and sliding the entire box out, Clean the compactor area thus exposed
and install the new filter. Dispose of the filters by putting them in a
drum with other radwaste for compaction,



