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A, M, Harty, Head

Separationa Design & Development
762 Bldg., 700 Area

In view of contamination difficulties within the Redox operation, Inumber

of items are being considered to improve this situation. It is the objective

of this document to 1ist and descrile seven items which it is felt would .
contribute most toward improvement., It is also an objective to present i )
for RDS-D-12 Group consideration the recommendations of representatives

from Manufacturing, Technical, and Design in these matters with the

expectatiion that u project proposal written in genral terms for over=

\ {
nll contamination improvement would be prepared, ?;2 STER
Vi
I.

In=Ceil Tail-End Ozonization

' ICTED TO U.S. ONLY
A, Pecormerdation . D‘STR]BUT‘ON RESTR ‘

-

As an early step in tims over-all Rodox contanination improvement f
program, the representatives recommend the installation of in=
coll, tail-end, ozonization facilities as propoeed in the scope

document, HW=34163, "Rodox E-Cell Ozonizution", 12/20/54 by E,
boud, C. A. lhohrmann, and E, D, Jaters.

Due to film deterioration,
portions of this document
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B, Descrintion

This installation will congist of:

1. Ozone generating facilities installied in the Hivox Room of
the Redox Plant,

<. An ozonizalion vessel instnlled in E~Cell in the E-13 position
now occupied by the uraniun rework tank.,

3. A ruthenium scrubber in E-Cell in the E-

7 position now occupled
by the cross-over oxidizer,

It is proposed that a atepwise fabrication and installation be

adopted so that this ozonization f..ility may be provided at the

earliest possible date and so that economies may be realized, if some
of the instaliation is determined to be unnecessory for the adequate
handling of the Ru problenm,

Phase I

1. Install the existing ozone cenerating facilities in the Hivox
Room in the plant, (This room was provided originally to houss
ozone generating equipment which was purchased but never installed
becuuse of a late change in the process. This Toom was subsequently

converted to office and storage space., Relocation of pergonnel
and muterial to other space 1s assumed,)

Revise a spare vessel and install in the E-13 spot. This will
be the ozonizer and will include:

a. A pump

b. An agitator

c. Heating coil

d. Sparge coil

e. De-entruinment tower
f. Reflux condenser

£+ Appropriate jumpers including an air jet for delivery of
vent gas directly to the air tunnel.
h. Appropriate instrumentation as required,

3. Present, contaminated equipment i1 the E-13 8pot would be
decontaminated and hed in storage as spare,

This phase ol the program will provide an operable, ozone, tail-end
fuclli*, Mo ruthenium scrubber or fii¢

‘er will be provided to remove
the relatively small amount of rutheniun or entrainment expected in
the off-gas, loither is it proposed to provide a means of "killing"
Ll ozore Iin the vent cas. It is conclu

ded that dilution in the air
tunnel will be adequate Lo prevont any urdesirable transport of
rutheniun already held up in the sand filter. About one curie of

rutheniun per duy would be deliverad to the sand filter by Phase 1

pry ey »ﬁwmﬁ,mmmyimwmumm%mlﬂfb—-.":’3-' EA g aagt
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operation. However, this amount would be only abtout 10 percent
of that now delivered presumably by the vessel vent systoem. The
possibility of a hexone~ozone reaction is considered sufficiently

. remote in this, hot, aqueous system to present no concorn at this
point in the process or in this cell in the plant.

Phase 1

If 1t is established that a scrubber system is required in combination
with the facilities of Phase I to minimize ruthenium emission, then
additional equipment shouid be provided. In addition to the items

1, 2, and 3 of Phase I, the {ollowing revisions would be required:

1. Add the currently unused tower (T-140) to the E-7 vessel and
connect tower and pump to provide a caustic scrubber,

2. Provide appropriate jumpers and routing for vent gas from E-13

to E-7 and {rom the E-7 tower to the air tunnel.
3. Provide appropriate instrumentation.

No further additions would be proposed for this facility which,
at present, 1s intended to operate until an outside installation '
1s provided. The cost of the installation (Phases I and II) as
presently proposed will range from about $260,000 to $285,000
(exclugive of transrarred capital property).
expected to be completed within six months after authorization.

cC. Juatjficnti;n . . o A .;«"."," ' R DR

. A . .
ey . e .
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As long as the present héad-end process which puts a major, radio=
active, fission product (ruthenium) in the volatile (and escapable) . -
form is operated, there is a potential for repetition of the release «:

of muilticurie quantities of activity through failures such as that - e

which occurred early in January of 1954, Furthermore, equipment

maintenance on the highly contaminated facilities associated with . = =

this head-end operation i3 considered to be the major source of
general canyon and crane contamination, However, if the present
head-end process is to be abandoned, other facilities will have to
be provided in order to acsure adequate decontamination of the final
products. The so-called "tall-end" ozonization process is proposed,

The urgency for the elimination of the present head-end process and
to minimize canycn contamination to avoid the possibility of further
inadvertant releases of multicurie quantities of hazardous activity
requires that the most rapid and immediats solution of the problem

be found, It is concluded that equipment revision within the Redox
Flant 1s the only method which can be depended upon to solve the
problem in minimum time, It is proposed that the stepwise resolution
of the problem be done as described above, These facilities ars
expected to afford satisfactory decontamination of uranium. Since
most of the ruthenium will be diascharged with the wastes from the
extraction columna, the build-up and retention of multicurie quantities

of this activity in equipment will also be avoidsd by adopiion of
this tail-end troatment process, e

G e e

The installiation is "w";;
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operalion. ilouever, this mnount would be oniy about 10 percent
of that now delivered presumably by the vessel vent systom, The
pogasibliity of a hexnnu-ozone reaction is considered sufficiently

remote 1n this, hot, aqueous system to present no concern at this
peint {n the process or in this cell in the plant,

se 1

If i1t is established thut a scrubber gystem is required in combination
with tho facilities of Phase I to minimize ruthenium emission, then
additional equipment shouid be provided. In addition to the items

1, 2, and 3 of Phase I, the following revisions would be required:

1. Add the currently unused tcwer (T-140) to the E-7 vessel and
connect tower and pump to provide a csustic scrubber,

2. Provide appropriate jumpers and routing for vent gas from E-13
to E-7 and from the E-7 tower Lo the air tunnel.

3. Provide appropriate instrumentation.

No further additions would be proposed for this facility which,

at present, is intended to operate until an outzide installation

is provided. The coct of the {nstallation (Phases I and II) as

presently proposed will range from about $260,000 to $285,000
(exclusive of transferred capital property). The instaliation is
expected to be completed within eix months after authorization,

iugtificutign

As long as the present head-end

process which puts a major, radio-
active, fission product (

ruthenium) in the volatile (and escapable)
form is operated, there is a potential for ropotition of the release
of multicurie quantities of activity through failures such as that
which occurred carly in January of 1954. Furthermore, equipment
maintenance on the highly contaminated facilities associated with
this head-end operation is considered to be the major source of
general canyon and crane contamination. However, if the present
head-end process is to be abandored, other facilities will have to
be provided in order to azsure adequate decontanination of the final
products. The sn-called "tail-end" ozonization process is proposed,

The urgency for the eliminntion of the
to minimize canycn contamination to avo
inadvertant releases of multicurie q
requires that the most rapid and imm
be found., It is concluded Lhnt equipment revision within the Redox
Plant is the only method which can be depended upon to solve the
problem in minimwn time, It 12 propased that the stepwise resclution
of the problem be done as detcribed above, These facilities are
expected to afford sutisfactory decontamination of uraniun. Since
most of the ruthenium will bo discharged with the wastes from the
extraction columns, the builid-up and retention of multicurie quantities

of this activity in equipment will also be avoided by adopiion of "
this tall-end treatment process,

present head-end proceas and
id the possibility of further
uantities of hazardous activity
ediate solution of the problem
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Jugtification (Cont'd)

It i3 recognized that these facilitlies assure satisf
tion of the urarium strean oniy.

satisfactory decontamination of th
methods include (1)
onl, six Jjumpers, (

actory decontamina-
Othor means can be taken to assure

o plutonium stream. Alternate
adoption of tha precycle flowshest which requires
2) operation of 231 Bullding on two decontamination
cycles with attendant capacity and operating problems or (3) provision
of a special tail-end treatment for the plutonium stream. The latter

would be expected to involve a long-range solution inciuding develop-
mert work. Alternate (2) is objact

tionablo from an cperating stand-
point, It is, therefore, as

swned that jumpers will be provided to
permit routine operation of the precycle flowsheet.

utside *he Redox Piant

A.

decommendation

The representatives recommend that the preparation of a scope document A
on outside ozonization facilities be co '

ntinued,
Qoggrjgtign

The installation of outside ozonization facilities will comprises

l. A new building in the U-Area to tre

which can also be readily expanded
treating TBP and/or Pur

at Redox material only but

to accommodate equipment for
ex materinl, if and when necessary,

2, Ozone generating equipment,

s
¥
r;-.
ol
%

3. Ozonization contactors, . ‘:V
A
4. A condenser and gas cooler. e
’ i,
5. A ruthenium scrubber, A
6. Adequate heating, ventilation and air filtration facilities, ) ;hﬂﬁ
N :‘.‘:‘
7. Means for disposal of process waste gns to the U-plant, sand o
fiiter and stack, 2 4a
8. Means for disposal of liquid wasteg. "3ﬂ3£
: o
Since the scope of an cutside lrnstaliation has not been completed, ﬁ'f{
an estimate of the cost has not been obtained, However, in view "
of the complexity of these facilities including a new bullding with —Ees
provision for remote maintenance of some

of the equipment, waste
disposal, and tie-in with the U-Plent, ventilation fiiter the cost

may be about $1,000,000 and may require about two years to design,
fabricate and instal} even under an expedited schedule,

{

-?f,?;
e
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[
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tificat!

Although the in-cell ozonizution proposal has been selected for
immediate installation because of the attractive cost and timing
features, the outside facilities may be required to avoid capacity
restrictions or intolerable crane maintenance or service limitations
which may develop because of these added operations within the plant.
The reality and magnitude of these potential deficlencies of the
in-cell installation must await results from actual plant operation.

Bemoval and Disposal of Contaminated Equipment

A.

10, The

Recommendntion

As another step in the over-all, Redox, contamination, improvement
program the representatives recommend that equipment which (1) will
be made obsolete by abandonment of the permanganate head-end process,
(2) 1s highly contaminated by accumulations of ruthendum resulting
from this process and (3) is no longer expected to be a point of
ruthenium accumulation under the dichromate head-end process be
discarded and, where necessary, replaced with new equipment,

Pescription

The following equipment is expected to be highly contaminated with active

ruthenium derived from volatilization in the permanganate head-end
process and may be discarded:

1. The H-4 oxidizer,

2, The H-4 oxidizer tower.

3. The vapor line from the H-/ tower to the H=-5 scrubber,
4. The H-5 ruthenium scrubber,

5. The vapor line from the li~5 scrubber tower to the H-6 condenser,

6. The H-46 condenser,

7. Tho vapor line from the H-6 condenser to the pipe tunnel wall,

8. The vapor line from the pipe tunnel wall (from H=6) to the
J=2 scrubber, ‘

9. The J-2 scrubber,

vapor line from the J-2 scrubber to the J-3 filter.

11, The J=3 fiiter,

12, The vapor line from the J-3 filter to the air tunnel.,
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B. Description (Cont'd)

0f the above equipment, items 1 through 8 would be replaced and
revised routings should be provided for continued operation with

the dichromate head-end process: (It is assumed that permanganale
head-end or any other head-end which utilizes ruthunium volatilization
a8 a method of decontamination will never be re-instituted.) Item 8
should be replaced with a line which would deliver off-gas to the J=3

filter or to a replacement filter in the J-l position. No replacement
of the J-2 scrubber is proposed,

In addition to the above, intensive effort should be applied to

decontaminate such fixed piping as the vent line from the H-6 condenser
to the J-1 position.

c. stificatio:

With the installation of the ozonization facilities and operation of

the dichromate head-end process, certain items of head-end equipment
will be made obsolete, It would seem that such equipment could be
by-passed and left undisturbed. However, it is expected that the
extremely large quantities of activity which are present in this
equipment will present a continued potential for leak-out of intolerable
anounts of such activity regardless of the steps taken to isclate .

and seal thesn vessels. It is planned, therefore, as a step in the

over-all canyon clean-up program, to eliminate such activity sources L
by discard of the obsoleted &nd contaminatal squipusst Lfoviuding Coa
the H-4 oxidizer, H-5 ruthenium scrubber, J-2 back-up acrubber, H-6
condenser, and the J-3 filter as well as connecting vapor lines. The

cost of equipment discard (not including replacement) is estimated

to be about g?,ooo per vessel and the same for the balance of discarded
vapor lines and jumpers, or $30,000, It is assumed that a new H-,

pot and tower, H-5 vessel, H-6 condenser and possibly a new J-1 filter
will te provided.

A figure of $100,000 should be considered for a start on this over=-
all cell clean-up program, It shouwld be recognized that a large
portlon or even all equipment in certain cells may be so badly
contaminated that replacement may bo roquired to achieve the desired
clean-up. It is conceivable that certain of the equipment may not
be as contazinated as expected and even much lsss contaminated than
equipment ir other parts of the plant. In such cases replacenent

or removal should be reconsidered. Since substantial and probably
intolerable shutdown tine zay be required, it is felt that initially
the program should be limited to the amount i:ndicated above. The

desiradiliity of further efforts should await results from this initial
work.

IV, Ventiiation creace

A. ocommenda’icn

The representatives recommend that the praparation of a sLope document

on a method for ventilation improvement based on results of the pending
mocX-UL test be continued at high priority,
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C.

AI

ciption

Up to the present tlite, two methods of vantiiation increase have

been studied. There is insurficient basis at this time to recommend
either method. Both methods involve increaseing the air supply

capacity as well as the exhaust capacity. A new stack and filter
operatiig irn parallel with the existing stach and filter would

be provided. One method would be operated continuousiy, the

other method would be operated intermittently as cell covers

are removed. Both nmethods are described i:i document, "Redox

Ventiiation Study - Increased Canyon Adr Flow", January 5, 1955 by E. Doud.

Justificatio:

In order to sure down=Llow of air at all times, a substantial
1

increause in canyon ventilaiion air flow is required. The
proposals which are being considered would increase the air
throughpu*. tu about six times the present volume.

a

-

~
-

It is recogrnized that the air flows in the Redox ventilation

system are not suffliclently vigorous to assure {lows in a single
direction at all times, Particularly, the flow is not sufficient

to oppose the thermal turbulence in the air from the warm, contaminated
cells whenever cover blocks are removed. Up to the presant, it has
been possible to cool the equipment and cell walls to some extent
before opening the cells for necessary maintenance, however, this

has been done at the sacrifice of production time. An alternate

which has been suggested but not as yet demonstrated would involve
operation with the ventilation air at a higher temperature, approaching

that of the cell temperature to minimize the potential for thermal
turbulence.

A "mock-up" test to obtain data on alr flows required to oppose
thermal turbulence is under construction. Final scope desig:

of the proposed facilities must await the results of tests in

the mock-up facilities. On the assumption that satisfactory
ventilation improvement can be obtained by conventional nethods,
the cost for the expanded ventilation system is estimated to amount
to about §2,750,000 and will take about two years to inatall,

s a;von Clean-un
Recommerdation

The representatives recomzend study
for equipment 1o bo psrmansitly insta

nd preparation of the sccpe
iled and uzed for periodic
clean-up by washdown of the interior canyon surfaces including

walls, deck, and possibly the roof trusses.

4
pacripe

The descriptive scope of this facility has aot beoen initiated.
The expectation is that an automatic water spraying systen will
be designed for washing the walis, deck, crane cabway, and

possibly the roof trusses. Such wesh-down would be done by sections.
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B. Deceription (Cont'd)

Protection wiil have to be provided for the crine to prevent
moisture difficuities with the electrical facilities, In
addiilon, considerution will have %o be glven to the probiem
of the removal and disposal of the waste water, The work
wiii most 1likely iavolve considerable piping, puspiang, and
vulving with control instrumentatio:n.

C. Justification

These facilities are needed o remove, nost econonically,
existing accumulation of activity as well as for routine
reroval of current accunulation ss that ventilaticon air
contemination as well as drift and redeposition on the erane
will be minimized.

G-1%32,2~0
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A
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In November of 1953, the intericer of the canyon was washed down
manually in an effort to reduce over-all canyon cortamination,
Substantial reduction in air contanination resulted as well
as u significant reduction in gereral contamination of canyon
i surfaces. Thisg proposed installation may require work under
SWP conditions., An estimate of $300,000 has been sug;ested as
the cost of these facilities. Extended shutdown (more than
seven days) of the plant is not anticipated for this installation

which is expected to take less than six months. It is conceivable

that it may be possible to install these facilities even without
a plant shutdown.

VI. pPro-Condenser For J-6 Vent Systenm
A. Recomme:dation

In order to avoid condersatio:, within the J-6 condenser vent
filter and thus assure the contiiued elf'ectiveness of the filter
in removing activiiy prior to delivery of the off-gas to the

sand filiter, the representatives recormend that a condenser
be provided.

B. Desgcription

It is projposed to provide a condenser and gas cooler i:: the geu
strean prior to entrance into the J-6 conde:nsor vent filter,
Aithoush the scope o: this facility has not been cozpleted,

K - , NRE RS A Aammdo L L [}
equipment auiltanbiae fon £28 coslling and condeisiing cau be

readily coucelved, A water-ccoled, shell and tube condenser

of a design which will fi: i Lhe J-6 position is assuwied. The
desiyn mast take i:nto account such things as capacity, extent of
ceooling, gus composition, pressure drop and source and disposal
of cooling water., In addlition some heat should be added to the

cooied gus to maintain it definitely above Lho dew polat duri

g
Passage throwgl the filter.
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Justification

A review of J-4 filter performance has shown poor decontamination
effectivencss since January, 1954. This inalfunctioning is attributed
to failure caused by watting. It is known that wetting has occurred;
such wetting could have resulted in sufficlent increase in pressure-
drop to cause gross disturbance of the continuity of the filiter
layer with resultant channelling. It has also been observed that
condensation is normally occurring in this filter and that conden-
sate amountiig to about 100 galions per day has been collected even
under conditions of inzreased cooling water fiows to all plant
ccndensers, A substantial portion of the condensate from this
filter is observed to be hexone. The provision of a condenser

will allow potentiul savings of at least $40/day in recovered

hexone as well as substantial reduction in rawv water consumption

at other condensers, However, the principal reason for a condenser
prior to the J-6 filter is to prevent the filter from getting wet

and thus assuring its effectiveness as a remover of contamination
from the condenser vent stream.

It 1s estimated that a condenser can be installsd for about $30,000
within about four months on an expedited schedule,

VII. dzprovenent i the Vessel Vent Systen

A.

fecommendation

The representatives recommend study and development of equipmert
and methods for reducing contamination originating from facilities
tled into the vessel vent system. This program should include
improvements in gasketting, flanges, Jumpers, jets, centrifuge
shroud, vessel venting and the like.

Qesgriptiog

The improvements involved in this program have not been precisely
defined. It is recognized that substantial amounts of activity
are building up in the sand filter and that a large fraction of
this activity enters through the vessel vent system. Most of
Lhis activity originates at the centrifuge., This source should
be somewhat reduced after abandonment of the permanganate, head-
end process, However, there will be still other sources such as
leaks in flanges or vessels which become pressurized., Such leaks
contribute sctivity to the cells. Such activity by-passes the
vessel vent f{iter, Tha* uhich does nat deposit on cell equin-
..... gces directly to the sand filtor.

This program will involve such itens as identifi
of the major leuks, improved equipmen’, design and improved control
or incirumentation. Mock-up evaluation of lmprovements will be

made.  The design of a sutisfactory centrifuge shroud is considered
an item of i{umediste importance.

cation and correction
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C. Justiflecutlinn

wprovenents L . 8
obtalued by this propgran are Justified by reduction

il' ( ll cruan Ve £ l”lll “LL() (1 acgsurance

Lo ’ rang (\nd el LilllLif o 5751

X " - : X3 i b_’uueln CO’]L i . .

Of J.Ohhol liiﬂ f\)! L)IO ;'\Gnd fll tor ! e Faure
.

It is not ]
: possible at this time ¢
of the program. It could a o o Tan i aiene tho extent

Lthe plant and i gntisfa D ooing ow eritical polave i1

Coull bl gane A5 w0t Pov:;ozi refuits were assured there, it
ou st . : e whole plant over a r
ge dgﬁcoéniiJiﬁ iI'or example, improved gasketting Sgggonhed
Te e taie yzﬂ:: ?Zrig?:rof}equipTent replacement (r muintcnance
¥ ' rs . y 1@ entire plant .
%:p.OVBmeJts arc expected to be made in gixn‘oi?“tbfs A
e cost of thesa should not exceed §50,000. o o ToTRe:
’ .

d probably
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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, of service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government of any agency thereof.
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