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RADIOACTIVE HIGH-LEVEL WASTE MASTER
This evening I will discuss studies undertaken for the
Atomic Energy Commission on storage of radioactive waste
from the commercial nuclear power industry.  Atlantic

Richfield Hanford Company, specifically Waste Management

Special Studies, has been assigned responsibility for con-
ceptual design of a facility to receive and store the high-
level waste produced during this century. I will describe
some of the work conducted by ARHCO. I will also briefly

mention some closely related studies being conducted else-
where and by Battelle-Northwest at Hanford.

.1.

First, I would like to present some background to explain the

reasons for our work.  As you know, generation of power in a
nuclear reactor.produces radioactivity in the fuel.         t

Spent reactor fuels are commonly sent to a reprocessing plant

where the valuable uranium and plutonium are recovered for

reuse.  The relatively small volume of radioactive fission
products are separated and isolated to assure safety of the

public. Most of this activity decays or disappears rapidly;

however, after hundreds of years, small quantities of radio-
activity still remain.

High-level wastes are immobilized by conversion to solids

and stored in high integrity canisters.  Battelle-Northwest
has been· developing and demonstrating the feasibility of
these processes for several years.  They presently have .

....4 5
approximately 30 containers undergoing long-term tests and

evaluation in the 300 Area Waste Solidification Engineering

Prototype facility.
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What are these wastes?  Primarily, they are fission products
that originate from first cycle solvent extraction reprocess-

ing of spent nuclear fuels.  Uranium and plutonium are
separated from spent fuels with the leftovers, i.e., the

waste, coming off as an acid solution containing fission

products and other salts.  This waste may be stored for up
to five years as a liquid or converted directly to a solid.

Interim storage as a liquid has the benefit of allowing
waste to decay and simplify heat removal problems during and

after solidification.

The federal government has passed a law concerning radioactive

waste from commercial operations that requires; 1) all high-
level wastes must be converted to a solid within five years

after receipt by the reprocessor, and 2) this waste must be

transferred to a Federal Repository within ten years after
receipt by the reprocessor.  It is this last requirement which

is the reason for the present studies.  The federal governmdnt

is to assume title to these wastes and responsibility for  I
their safe storage and ultimate disposal. Atlantic Richfield

Hanford Company and other AEC contractors, specifically

BNW and Oak Ridge National Laboratory, have related programs

unde r  way.

Battelle-Northwest has conducted a research and development

program for about five years.  The first slide (Figure 1)
, illustrates some typical waste forms produced by BNW during
their studies.  Liquid waste may be converted to a granular

solid by heating to 1650' F in a fluidized bed.  This process

is utilized by General Electric at Morris, Illinois.  The
first solid waste from this plant should be produced later
this year. Further heating to melt the material yields a

i  brick-like substance. Several other processes have also

{  been developed whereby the radioactive waste can be converted

to a glass.
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The solidified waste is packaged in steel containers, as

shown on the next slide (Figure 2). The canisters will most

likely be stainless steel. Carbon steel or other material

might be used, dependent upon the storage or disposal method

finally selected. A typical waste canister would be approxi-

mately 12 inches in diameter by about 10 feet long.  A container
would typically contain about 5 kw of heat at the time of

shipment or the heat equivalent of about 50 standard house-

hold light bulbs. General Electric will shortly be packaging

waste with an initial heat content of as high as 75 kw.

This high heat content, however, is due to the. freshness of
the waste at the time of solidification. It will decay to

about S.kw by the time it is shipped to a federal repository.

„          The first waste will be processed by General Electric this

year. These wastes will be shipped to a federal repository

in about 10 years. Less than 20 canisters will be received

the first year (Figure 3), but in the year 2010, receipts  :

will be in the order of 7500 canisters per year. The total

inventory accumulated in the year 2010 will be approximately
75,000 canisters (Figure 4).

The AEC is developing several alternatives for long term

waste storage and disposal.  Oak Ridge National Laboratory

has developed a system in which wastes may be buried in
salt deposits. This approach provides permanent disposal

and eliminates the requirements for large-scale waste sur-
veillance and management. Extensive development and research

has been conducted utilizing an abandoned salt mine in

Lyons, Kansas. Plans are now under way to proceed with a

pilot plant at another site.  This Bedded Salt Pilot Plant
  would use commercial waste to demonstrate the feasibility

of salt disposal and to confirm calculations.  Battelle-

, Northwest has evaluated some long-term ideas, such as placing
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the waste in a reactor and converting it to more harmless   i

forms; shooting it to the sun in rockets and placement be-  1

neath polar ice caps.

What is ARHCO doing?   The AEC has asked ARHCO to develop a

facility that would provide interim storage capability prior

to acceptance by the public of a permanent disposal method.

This Retrievable Surface Storage Facility could also provide

a backup should disposal in salt or by other means ultimately
prove unacceptable.  Our task has been to establish a concept

which can be utilized today and requires no new technology.

This system might operate for at least ten years or in excess
of 100 years. The time period will depend upon economic

considerations and successful demonstration of a scheme for,

permanent disposal. When this capability is established,
waste would be retrieved from the storage vault for trans-

fer to the permanent disposal system; quite likely a salt
' mine.

Atlantic Richfield Hanford Company has examined many concepts
during their studies; among these are air-cooled storage

vaults, as shown on the next slide (Figure 5).  The English

have studied a similar system.  We have also explored systems.
in which the wastes are buried ;'heat rejection problems and
economic considerations, however, led to dropping of the

burial concepts. at an early date.  A water basin system

has been selected for waste storage as offering the best
alternative at this time (Figure 6). This concept parallels
the fuel storage basin used so successfully over the past

25 years. Water storage was also recently selected for
use in the encapsulated strontium and cesium storage facility

just completed in the 200 areas.

The next slide (Figure 7) illustrates the RSSF which will           1

receive and store all high-level waste produced during this

century.
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Waste containers will be shipped in shielded casks to the

repository. The cask will be unloaded and canisters placed
in the basins for storage.  The initial facility will provide

eight basins and will accommodate all wastes through approxi-

mately 1990. By 2010, about 165 basins will be required to

accommodate all the wastes.  Each wing of this structure will

be approximately 1,000 feet long.

The next slide (Figure 8) illustrates the storage system
I selected for conceptual design. The waste canisters will

be stored in what is basically a swimming pool. It, however,

f   possesses many features not shared by the local YMCA pool
1 (Figure 9). It has a stainless steel liner. The heat from

500 canisters stored in a pool will be rejected to the atmosphere   '
by recirculating the pool water to maintain the water temperature

 

under 120' F.  Basin water is also continuously filtered   ;

and demineralized to assure long canister life.  The heat

is rej5cted to the atmosphere by a standard industrial cooling

tower system.

Canisters are brought to the storage pool in a shielded
transfer cask.  The cask is placed in a receiving well for

unloading. The canisters are then removed from the cask and

placed in storage racks in the bottom of the basin. A 13-

foot water cover is maintained at all times to protect per-

sonnel from radiation during the handling and stprage.

Here is a plan view of the storage basin (Figure 10).  The

i
ion exchanger and filter are located adjacent to the cask

receiving well. Controls and instrumentation for the basins

will be located on the opposite side of the well.

The next slide (Figure 11) shows a plan view of the facility.
' The initial eight storage basins and the receiving areas.

1 :
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This slide (Figure 12) illustrates the handling of the canisters

from receipt to placement in the storage basin.  Canisters

are received in massive shielded casks weighing 100 tons

or more.  The shipping cask is positioned under a port opening
into a remote cell. The canisters are removed from the

cask and placed in a shower stall for cool down. Since

the canisters may be as hot as 1000' F on receipt, a controlled

cooldown is required to prevent thermal shock to the canisters

and waste and to minimize the possibility of canister failure
or fracture of the contained waste.

Contaminated canisters will be held in the receiving cell
for cleanup. Failed canisters will be repackaged in the

receiving cell, and moved to storage.                       1

The heart of the receiving operation is shown on the next

slide (Figure 13). This slide shows the shipping cask and

the transfer cask positioned underneath their loading ports.       1

A cooling chamber is located centrally with windows and a

periscope providing viewing and inspection capability.  A
remote crane services and provides handling capability within
the cell.  Manipulators are provided for light-duty work.

The next slide (Figure 14) shows an artist's concept of the
RSSF. Here we have a storage basin with canisters in place.
In the front we see a shipping cask containing high-level
waste canisters.

I have given you a brief high spot summary of our conceptual

design for a high-level waste storage facility.  We are
.     presently completing work on the preliminary or conceptual           :

design of this water basin concept. This concept was selected
because of its immediate applicability and "in-hand" tech-
nology.  We are looking at other concepts.  I would like to

1 1.
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show you an alternative which we are presently developing.

This Sealed Storage Cask Concept uses a massive steel        
cask to provide containment and radiation shielding (Figure

15).  ' This concept requires no mechanical cooling system.
Decay heat is rejected to the atmosphere by natural convection.

These casks can also be set out in the desert; only minimal

surveillance is required. We are presently establishing
the feasibility and cost of this concept. Our goal is to
carry this system to the same stage as the Water Basin Concept

by this fall.

That completes my talk for this evening.  Thank you for coming.
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FIGURE 2

RETRIEVABLE SURFACE STORAGE FACILITY
HIGH LEVEL WASTE CANISTER
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FIGURE 3

RETRIEVABLE SURFACE STORAGE FACILITY
ANNUAL SHIPMENT AND CANISTER RECEIPTS
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FIGURE 4

RETRIEVABLE SURFACE STORAGE FACILITY
CUMULATIVE CANISTERS
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FIGURE 5

RETRIEVABLE SURFACE STORAGE FACILIT
NATURAL CONVECTION AIR COOLED VAULT
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FIGURE 6
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FIGURE 7

RETRIEVABLE SURFACE STORAGE FACILITY
WATER BASIN CONCEPT
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FIGURE 8

RETRIEVABLE SURFACE STORAGE FACILITY
WATER BASIN CONCEPT
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FIGURE 9

RETRIEVABLE SURFACE STORAGE FACILITY
WATER BASIN CONCEPT
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FIGURE 10

RETRIEVABLE SURFACE STORAGE FACILITY
WATER BASIN CONCEPT
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FIGURE 11

RETRIEVABLE SURFACE STORAGE FACILITY
FACILITY LAYOUT
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FIGURE 12

RETRIEVABLE SURFACE STORAGE FACILITY
WATER BASIN CONCEPT
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FIGURE 13
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FIGURE 14
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FIGURE 15

RETRIEVABLE SURFACE STORAGE FACILITY
SEALED STORAGE CASK CONCEPT

-*00         -

45" DIA. x 13' LG
4* CAST STEEL CASK

(35 TON)
12" DIA. x 10' LG CANISTER                                   4
5 KW DECAY HEAT

/

:

PRECAST
CONCRETE
SUPPORT»» SADDLES

CASK SURFACE TEMP.  275°F
i.:4 CANISTER SURFACE TEMP  550°F

.
*

CASKAT-10°F
STEEL SHELDING PLUG
WELDED IN PLACE BY
ELECTROSLAG WELDING
PROCESS

- 1-.


