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EXPERIENCE AT THE NATIONAL REACTOR TESTING

STATION IN SEGREGATION AND COMPACTION OF

LOW-LEVEL SOLID WASTE

ABSTRACT

Aerojet Nuclear Company has initiated compaction of routine solid
radioactive wastes. A description of the compaction and operational
experience, including volume reduction ratios, are presented.
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pleteness or usefulness of any information, apparatus,
product or process disclosed, or represents that its use
would not infringe privately owned rights.
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The "Plan for the Management of AEC-Generated Radioactive Hastes" -

WASH-1202, notes that it is an AEC objective, ". . that volume reduction

technology, such as compaction and incineration, should be adopted for

use with radioactive solid wastes and placed in operation wherever

practical." To help achieve this objective at NRTS, Aerojet Nuclear

Company has purchased and initiated operation of a solid waste compactor.

The compactor is housed in the Solid Waste Compaction Facility (SWCF)

building adjacent to the NRTS Burial Ground.

The compactor was selected on the basis of the design criteria'**

developed in the Naval Reactor Program (KAPL and Bettis) and forwarded

by NR for use by other AEC facilities. A number of trash compactors were

available prior to the KAPL effort which were capable of reducing solid

radioactive waste volumes; however, none were a packaged unit which pro-

vided the control systems needed for radioactive materials. The compactor

incorporating the desired radioactive material contxols and purchased by

Aerojet Nuclear Company is the Consolidated Baling Machine Company Model

DHBS-2MR. Physical data relative to this model are listed in.Table I. It .

is a conventional vertical-downstroke, hydraulically-operated 50-ton

(2,000 psi) baler. The radioactive material controls include an integral

filtered ventilation system and a drip pan. The ventilation system

encloses the baler and provides sufficient airflow to prevent the escape

of airborne radioactive contaminants during compaction operations. The drip

[1] "Design and Performance of a Radioactive Waste Compactor", REO-M-398,
dated September 23, 1971 - A. A. Sugalski, Knolls Atomic Power Laboratory,
Schenectady, N.Y.



pan is stainless steel and provides containment for any liquid drippage

expelled during compaction, and will facilitate decontamination. Interlocks

are provided for safety during operation and maintenance.

Operation of a solid radioactive waste compactor and achievement of the

desired volume reduction necessitates a change in both procedural practices

and personnel attitudes. Procedures are relatively easy to change; personnel

attitudes and habits require more emphasis. The procedural changes required

include: segregation, collection, and limitations for coopactible radioactive

waste. Promulgation of the procedural changes must include a parallel training

program to achieve the needed personnel attitude and habit changes, plus

personnel cooperation.

Prior to Aerojet Nuclear's compaction operations, routine contaminated

wastes such as blotting paper, rags, gloves, poly, etc., were collected in

2* x 2* x 3' boxes. Most of these routine waste materials were of a

compactible nature; however, some restrictions were imposed which prohibited

certain materials such as free liquids and large, heavy items. Restrictions

are also required for the compactible waste. Those restrictions are: (1) no

free liquid (to insure integrity of bale box), (2) no large noncompressible

items (to prevent damage to compactor), (3) a 200 mr/hr maximum radiation level

per individual container (to minimize operator exposure),, and (4) no broken,

unprotected glass or other sharp object (to maintain containment integrity and

prevent personnel injury). The latter two restrictions are the only changes

from previous restrictions and they are not new. Control of both these

problems was effected previously, but in a different manner.



Compactible waste collection had to be altered to provide a package

which would fit through the compactor charging door. The container selected

was a 33-inch x 40-inch six-nil polyethylene bag. These bags are placed in

32-gallon GI cans and the cans located as needed for collection of the routine

conpactible radioactive wastes. These cans for radioactive waste (Figure 1)

are painted yellow with magenta radiation symbol', and bear a sign "comp&ctible

waste only". They nay be equipped with a standard lid or a push door, as

shown in Figure 1. The latter also shows m. blue-colored can used for

"cold" waste. When a can is filled, the bag is sealed and transferred to a

radioactive waste dumpster reserved for conpactible radioactive wastes. The

dumpster, when filled, is shipped to the Solid Haste Compaction Facility.

Figures 2, 3, and 4 show the compactor with the doors in the closed end

open positions. The box with a poly liner, into which the waste compacted, is

shown in place in Figure 5. A smooth bale chamber inner surface is provided by

a ̂ inch-thick composition board (Benelex) liner. Figure 6 shows the waste

loading doors being opened, Figure 7 the removal of waste from a duapster,

and Figure 8 the loading of the waste into the compactor. Banding of the

completed bale is illustrated in Figure 9. The completed 21" x 38" x 30" bale

with an outer poly cover added for potential contamination containment is

pictured in Figure 10. The hyraulic rams used to remove the completed bale

' from the bale chamber are in the extended position in Figure 10. It requires

approximately one hour to complete a bale.

The volume reduction ratio to date has ranged from & low of 7-to-l to

a high of 10-to-l.

The waste involved with the lower 7-to-l volume reduction ratio consisted
*

of a large amount of partially compacted material such as tightly folded



blotting paper, rolls of fire hose, and plastic shoe covers with an

approximate density of 8.6 lbs/ft3. Before compaction, the incoming waste

density of the upper 10-to-l volume reduction ratio was approximately 5 lbs/ft3

end more nearly approaches the "normal type" routine waste than the waste in

the. lower volume reduction ratio reported.

No airborne contaminants have been released into the work area during

'either the loading or compaction operation. No radioactive contamination has been

released from the compactor. However, the building floor between the dumpster

and compactor has been contaminated during the transfer of waste to the

compactor (3,000 c/m B-8). This floor contamination occurred with one

facility's first two shipments of compactible waste; some of the bag** had not

been sealed and other bags contained unprotected bvokec glassware which

punctured the bags. Another "first" shipment from a different facility

contained a large number of very wet aopheads which resulted in water being

squeezed out of the bale. The water was caught in the drip pan but did not

pose a contamination spread problem. Both of these problems illustrate the

training needs cited earlier and the lack of segregation experience.

The compaction operation is requiring a change in the method of reporting

routine waste volumes in the NRTS Waste Management Information System. These

changes have been identified and will result in a computer-calculated waste

volume reduction ratio report.'

Not only does the NFTS compactor operation achieve the application of

the waste volume reduction technology required in WASH-1202, it also saves

disposal space and disposal costs. Based upon a FY-72 disposal cost of $1.30

ft3 and a reduction ratio of 10:1, each bale represents: (1) a net savings

of 63 ft3 of space (allowing for the 2:1 reduction-ratio achieved with the

previous disposal method, and (2) a cubic foot disposal cost savings of

$81.90.
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TABLE I . " .

Model DHBS-2MR Compactor Data . . .

Dimensions • • - • • • .
Overall Height, in. • . 129 .
Pan Width, in. 72
Pan Length, in. 59%
Baling Chamber Size, Width, in. 38

Length, in. 21 .
Depth, in. ' 54 •

Chamber Liner Thickness, in. h . " •'•
Charging Door Opening (hood), Width, in. 40 .

Height, in. 22
Charging Door Opening (baler), Width, in. 33

Height, in.. 19 1/8

Compaction Hydraulic System
Total Press Force Generated, Tons - 50
Hydraulic Pressures, psig 2000
Motor, HP " 15
Platen Stroke, in. 36 1/2
Time for Compression Stroke, seconds *14
Time for Return Stroke, seconds t> 9
Cylinder, bore, inches 8

Bale Ejector Hydraulic System
Hydraulic pressure* psig 500
Motor, UP 1 1/2
Cylinder, bore, inches - 2
Cylinder, length, inches 12

Ventilation System
Fan Motor, HP 5
Capacity, at 6 in cfa 2600
Filters, HEPA (99.972 efficient for 0.3
nicxon particles), Length, in.- 24

Width, in. 24
Depth, in. 11 1/2

Roller Section, feet, length - 5

Strapping Equipment and Material
Strapping, inches, Length . 3/4

Width . 0.035
Seal Signode No. CBF-34
Stretcher Signode Model TH-34
Sealer Signode Model 80-3435
Buffer Signode Model CU-30



FIGURES

Figure Ho. Title

1 . Collection Cans

2 Compactor

3 ' Conpactor Exterior Door Open

4 Compactor Exterior and Interior

Doors Open

5 Conpactor Box-Liner

6 Conpactor Charging Doors

7 Dunpster with Conpactible Waste
8 Conpactor Loading

9 Banding of Bale

10 Completed Bale
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COMPACTOR-EXTERNAL DOOR OPEN
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COMPACTOR - EXTERNAL AND INTERNAL DOORS OPEN
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COMPACTOR - BOXLINER
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COMPACTOR LOADING

v

V
\ \

L



BALE BANDING

l o

I- >



!

COMPLETED BALE

T

1


