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Haliburton Company-Union Carbide Corporation’s unique new method Ifor
.| disposing of dangerous radioactive waste such as strontium 90 is shown in
diagram. Waste originates at nuclear site
slurry (cenfer) and is then pumped down a drilled hole (bottom) to fracture
and enter an impermeable formation. Hallibburton engineer Mack Stogner, left,
reviews the project with Harry P. Conroy, senior .vice president and general
manager of the oil field service firm, and W. D. Owsley, senior vice president.

(upper), is mixed with cement

Two techniques originated by
the petroleum industry for its
own uses are expected to solve
a major problem in the de-
velopment of nuclear energy
for peaceful purposes. The
problem jis the disposal of
dangerous, sometimes deadly,
radioactive waste by - pro-
ducts.

Researchers at
Company's Technical Center
here, working with Oak Ridge
National Laboratory scientists,
have combined the oil well
cementing technique with the
hydraulic fracturing production

tomb radioactive wastes in an
impermeable shale formation
a thousand feet underground.

Final test serfes of the new
disposal method is being com-
pleted this month at Oak Ridge

National  Laborafory, Oak
1Ridge, Tenn.
The method wused at QOak

Ridge begins by mixing the
waste with a cement slurry,
pumping the mixture down a
hole drilled into the Conasuaga
shale and then fracturing the
shale to create a horizontal
crack. The crack fills with the
mixture to form 2 thin, hori-
zontal sheet several hundred
feet across. The mix sets to

Halliburton |

stimulation technique _to_en -,

jpermanently hold the radio -
active waste in the formation.
Subsequent injections form
| parallel sheets 10 to 20 feet
above the preceding injection,
| Extensive experimental runs
'and test borings using radio -
‘active tracers have confirmed
'location and extent of the
| sheets.
. This appraoch combines con-
|ventional oil well cementing,
which places a sheath of ce-
ment between pipe and the hole
itself as a protective measure,
and formation  fracturing,
which fractures or cracks open
a productive formation to per-
mit~ more 0ilto' be ‘produced.-
Union Carbide Corporation,
which operates {facilities at
Oak Ridge for the U.S. Atom-
ic Energy Commission,
Halliburton,
specialized oil field

ed on the project since 1960.
QOak Ridge has a radioactive
waste disposal problem typical

of the nation's nuclear sites. |
Each year about four million |
gallons of waste, including
the fission products as stron- |
tium 90, cesium 137 and ruth-
enium 103, are generated ati
Oak Ridge. : |
Among the disposal methods’
already tried have been dump-
ing concrete - encased barrels
of waste in the ocean or bury-
ing the waste in lead - lined
containers. These are consider-
ed either too dangerous or {00
expensive or both. |
A key part of the new meth-
od is an wunusual] cementing

slurry developed by Hallibur -

0il Industry Helps Solve

Radioactive Waste Problem

fon. It is low In cost, it re-|
tains the radioactive constitu-
ents present in the waste and
remains fluid for as long as
48 hours before setting to thus
permit injection of large guan-

tities of waste.

The mixing and pumping e-
quipment used at Oak Ridge
are similar to Halliburton’s od
field service units except that
they have been demounted and
are remotely controlled
protection against radiation.

“If this process is success-
ful for disposal of Oak Ridge
National
mediate - level wasles, it has |
potential—application ~at “other |
sites
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by ollmen when they have hopes
of production may soon be used
by the Atomle Iinergy Commis-
sion far — of all things — radio-
active garbago disposal.

at Oak Ridge National Labora-
‘tary in Tennessce, in trying a
combination of oll well cement-
ng plus hydraulle fracturing {o
entomb radioactlve wastes in
an Impermeablo shale forma-
iflon a thousaud
ground.

Ca. Teehnlcal Center in Dun-
can, Ckla.,, working with gov-
ernment and Unlon Carblde Co.
sclenlisis at Oak Ridge, have
been warking on the disposal
problem from since 1960. They

through comblnation of canven-
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NO OIL FIELD, THIS—Working behind
use demounted oil field service units to dispose of radicactive wosle at Cak
Ridge nuclear site. The disposal process is based on two oil field techniques—

cementing and fracturing.
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Oilmen Help Dump

Radioactive Waste

A couple ol techniques used

Final tests now are under wa:,rﬂ’ls

feet  under-

Researches at the Halliburton

think Lhey bhave 1t soived
tional ofl well cementing which

proleclive shealh of

&

developed by Iallibucton, which
ploneered oll {fleld cemoenling,
The new sluiry !s low In cost,

mixed wilh the cement sl

an unusual cementing slurry

\vasle, -
At Oak Rldge, the wasie !s

Subsequent  Injeclens form
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ment which breaks and props parallel sheels 10 lo 2D [eat
open the formation to allow hy-|above the preceding injection.
drocardons o flow Inlo the well;
hore, '

A Key part of the new mclhad

Extensive experiinental
andl 1est barings using radinac-
Uve tracers have confirmed lo-
caﬂ?ni and extent of the :-.hr:ﬂlts.

Mixing and pumping equip-
ment ntg Oak Rilgige]}am sﬁﬁi]gr
to Halliburton's ail fleld service
units bt are demounied and
refalng the radipactive constitu-iremolely conirolle¢ to protect
ents which are present (n the
waste and remams fluld up 1o
48 hours hefore selling, thus
allowing inlectian of large quan-
titles o

employes against radiation.
Oak Ridee’s radioactive wastc
dlsposal problem 13 typieal of
the nation's nuclear sites. Each
year wasie amounis (o ahout e
[nur million

thendum 103,
Dispasal methods already tried
kave been dumplng of conercle-
cncased barrels inlo the acean
or burying (he wasie in lead-
lined conlainers. These aro ¢on-
t-[sidered ellher too dangerous or
!ﬂ?fx[mnsive ar hoth, tha AEC
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gallons, Including ,
Ty, such fisslon producls as stron-ldai
pumped down a hole dritled inin tlum 90, cesivm 137 and ru-
the Consasuage Shale, witich
lken Is fractured to creale a
harizonial crack. The crack fills
with [he mixture, forming g Lhin
horlznntal sheet several hundreed
feot across, When tho mix is
set the radloacUve wasto I “ee
6l cement hetween the casing and manenly keld In the formatlon
|the hole, and the fraclure l:&at-L !
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