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A. RESPONSIBILITY

There were no changes in the respongibilities of the Chemicml Processing
Department during June.

B. FRODUCTION

The production of plutcnium nitrate'from the geparations plants during
the month was below that forecasted, both for June and Fiscal Year 1960.

The production and shipments of UO3 conformed to the operating and ship-
ping schedules.

Although unfabriceted plutonium metal production was below thet forecasted
for June and the flscal year, all shipments were made on schedule, The
Recuplex facility (plutonium recovery) established a new production record
when June ocutput exceeded that of any previcus month by 22 percent.

C. ENGINEERING
f | .
! Shortly after Purex resumed normal processing on June 21, following an un-
successful neptunium recovery run, a flow restriction developed in the
organic line from the first aycle decontamination colinm (EtSe. When a sub-
sequent inspectlon of the columm cartridge revealed severe damage to the
polyethylene plates, both the first cycle decontamination and first cycle
scrub columms wers replaced..

Removal of the residual uranium from the damaged B-2 multipurpose dissclver
at Redox was cormpleted and decontaminetion of the unit was eterted. A total
of 11.0 tons of uranium was recovered.

Thrae teat batehes of enriahed uranium, asgoeiatad with E-N loading in the
reactor operaticns, were processed in the Redox dissolvers. The sample from
one cof the batches was insufficient to obtain the desired informationm and
another batch 1s being processed.

DECLASSIHED

- VITH DELETIONS
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Cost and schedule estimates on Redox neptunium recovery were obtained

folloving eompletlon of the preliminary engineering faasibility atudy.
The total cost of continuous neptunium recovery facllities at Redox

was estimated to be $350,000.

An engineering flow sketch, building arrangement, and rough cost es-
timate were prepared for a facility to recover plutonium from wastes,
presently being cribbed from the button line and the existing Recuplex
facility in the 234-5 Bullding. The Ffacility would entall an ion ex-
change colum for sump wastes and a solvent extraction column for
Recuplex CAW (solvent sxtraction waste) with assoclated vessels, piping,
instrumentation, and service. The project proposal has been initiated.

The 1IMEV X-ray room in the Inspection Facility for Finished Products was
completed on June 17 ln accordance with contract requirements.

Revision 3 of the project proposal for NPF Reprocessing (Projeet CGC-830),

which requests design authorization only, is beilng circulated for approvals
by General Electric Company. The estimated total project work cost, based

on B85 percent scope completion apnd 17 percent detall design completion, is

$5,400,000. Design work has been started on the Mechanical Processing Cell
and the Solution Storage Facilities.

GENERAL
Porticns of the 200 East Ares became contemineted fcllowing the burial of
some contaminated equipment on June 10. No persomnel contamination was

involved and control procedures were instltuted promptly. Details of the
incident are contéined in CPD Radiation Bxposure Occurrence 60-1.

DEGLASSIFIED
WA b Gt

General Manager
Chemical Processing Department
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1.

ACHIEVEMENTS

CHEMICAL PROCESSING DEPARTMENT

A. PRODUCTION OPERATION

l. Production Statistics

b.

Ce

Purex

Plutonium nitrate produced (Kgs)
Uranium aitrate produced (tons)
Average production rate

during operation (T/D)
Total waste loss (%)

Plutonium

Uranius
One=iine efficiency

Redox

Plutonium nitrate produced (Kgs)

Uraaium nitrate produced (tons)

Average yproduction rate
during operation {T/D)

Total waste loss (%)
Plutonium
Uranium

On=line efficiency

Uranium Reduction

Normal UO3 loeded (tons)

Enriched U0y loaded (tous)

Normal UO3 approved for
shipment (tona)

Enriched U03 approved for
shipment” (tons)

Normal UO3 shipped (tons)

Enriched U0y shipped (tons;

Normal UNH backlog (tons U

Eoriched UNHE backlog (tons U)

June

TL.9
( 36.2RB

(115.7%
8.0
0.32

0.13
75.0

292.7
k3.6

297.0

97.1
3964
99.6

e DECLASSIFIED
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162.3
300.5

20.9

0.28
0.29
69.4
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d.

Plutonium Metal Processing

Input to Task I (batches)
Reduction yield (%)

Plutonium metal buttons produced
( % of commitment) .

Product recovei'}ﬁ';uéput (% of schedule)
Product recovery backlog (Kgs)
Waste disposal {grams)

Plutonium Metal Fabricatlon

Waste Storage

Radox salt wmate reserve (tons U)
Purex salt waste reserve (tons U)
Redox coating waste reserve (tons U)
Purex coating waste reserve (tons U)

Power

Raw water pumped (gpm)

Filtered water Tumped (grm)
Maximm steam generated (lbs./hr.)
Average steem generated (1lbs./hr. )
Total steam generated (M 1bs.)
Coal. consumed {est. tons)

lims%%éﬁiﬁ P
W BRETS

June
159 192
96.7 98.3
460 79.9
14L.8 57.5
190.2 179.4
354 365
2,871 3 021
26 487 26 he
22 679 22 829
33 249 33 504
200 BEast 200 West
8 590 5 435
907 ou2
212 000 108 000
122 LBS 80 225
86 688 57 T26
4 489 3 092

JA«} Manager - Precduction
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B. FUREX OFERATION

l. Operating Contimmity

Normal processing commenced on May 27 and contimued until 1040
on June 10. Two days, May 29 and May 30, were spent in recycling
cold uranium as a result of a severe gamma hurst. Freductien
rates varied between 2.4 and 2.88 CF., 3Both products were out of
specification for the entire period.

—— P e Y

After replacing the Fipal Uranium Cycle stripping column (2E)
- normal processing was resumed on June 21 at U0. A restriction
( in the product line from MA to MS column forced a shutdown after
. . only ten hours of operation. An inspection of the MA colum
cartridge revealed severe deterioration of the plastic plates.
Both the MA and HS ‘columns were replaced.

Processing was again started on June 30 at 0530 on a 2.h CF.
Operation was satisfactory at month end.

Waste losses were abtmormally high, 1.4 percent for plutonium

and 0,22 percent for wanium, due to the large amount of flushing
that took place and the small monthly production.

2. Processing Operation

Prior to the June 10 shutdown, Mistron (talc) was introduced into
the HAF, HSR, and HSS on sepsrate occasions to determine its effect
upon decontamination performance. No definite improvement was
noted.

The run period June 1 through June 10 was marred by instability
of several cof the columms (IBX, IBS, 24, and 2E) whick limited
rates and required frequent ﬂawsheet adjustmenta.

Failure of the JS5 pump, along with Birch refluxing in the HA-MS

system, contributed to the unsuccessful recovery run, The Birch

in the MA-HS system, along with that separated in the 24-2B system,
g was combined with the backeycle waste and sent to ES for future

T DECLASSIFe
Wi di
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During the shutdown the 3WB system and the No. 1 Organic Systenm
were given oummerous chemdcal flushes, :

The startup on June 30 was made using fresh nitric acid through-
out the process and with fresh acid being substituted for the
3WB flow.

The silica-gel facility processed 184 tons of uranium during the

period to produce specification product. An additional 205 tons
was shipped to Redox for silica-gel treatment.

Mechanical Experience

The following work was performed during the period:

a, The Final Uranium Stripping Colym {2B) was replaced with
the original First Cycle Uranium Stripping Column {IC) which
had been modified to provide a remotely replaceable cartridge
of increased capacity. 4 pulser was installed with the stroke
increased from 1-3/8 to 2-3/L inches,

b. 4n inspection of the scrub cartridge in the MA column revealed
all of the plastic plates were badly Mroken. On the basis of
this inspection it was coneluded that the plastic plates in
the IS colum were also disintegrated since they had been in
service since June 1958. Both colwms were replaced because
the M3 column was not egquipped with a remotable cartridge and
the MA column was suspected of having a famnlty extraction
cartridge which was not remotable. A4 new MAF jumper and MA
interface float jJjumper wers installed in the new column.

¢., Four canyon pumps, J5, M1, G2, and G7-1, failed and were
replaced,

d. The float in the G2 column float jumper was replaced after
the orliginsl developed a leak and sunk. The replacement failed
also before the month end.

e. A new Jumper designed to recirculate part of the IOF flow back
through the packed section of G1 tank was installed as a means
of increasing the dF of the No. 1 Organic System.

f. The DOV in the MA column jet-out jumper failed and was replaced.

g+ The F7 to F11 pump DOV jumper developed a restriction after the
June 30 startup and was replaced without having to shut down.

h. A pressure test of the final plutonium stripper (L3) tube
bundle revealed a bad leak. It is scheduled for replacement
during the next shutdown.
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The total radio-iodine 131 emission for the month was §.35 curies
with a daily average of 0.3l curies.

Two process steam tube bundles (Fll and Bl) were buried on June 10.
The maximum personnel dose rate was 5 r/hr. at 100 feet. The
collapse of the burial box duwring backfilling operations resulted
in general contamination of 10 to 60 mrads/hr. at the burial site
and lesser contamination to other 200 East Area facilities.in a
scutheasterly direction from the burial trench. Control efforts

were initiated and are contimuing.

Twe Radiation Occurrences were experienced during the month. 4
total of five cases of skin contamination were detected and reduced
to less than detectable. Thirty-four cases of contaminated personal
effects were revealed. These included 28 cases of shoe contamina-
tion resulting from the contamination spread from the June 10
burial.

Analytical BExperience

Mydrazine analytical methods were established and made ready for use.

The effects of chromitm in the plus three valence state on Birch
analytical procedures were studied extensively. Chromium concen-
trations normally found in Purex plant samples have no effect upon
Birch analytical procedures.

4 DK-2 Beckman recording spectrophotometer was received and placed
in operation on June 21. Calilration werk is in progress.

Events InfluencigiCoats

Costs continued to be abnormally high in June due to process diffi-
culties and extensive equipment replacements. Manpower was enlisted
from Power and General Maintenance Operation and the other monitoring
groups in CFD and MLO to help in controlling the spread of con-
tamination from the burial garden.

rm}ff,s,::;‘;u ¥ m"” mf ‘E?’?‘ //
5552 & WHE AR 4#&
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CHEMICAL PROCESSING DEPARTMENT
MONTHLY REPORT

II ACHIBVEMENTS (Continued) R nECMSSIFI Eﬁ

C. SPECIAL SEPARATION PROCESSING AND AUXILIARIES OPERATION

l.

Operating Continuity

To compensate for the reduced production at the Purex Plant, the
Redox Plant was diverted from E-metal to normal uranium processing
on June 13, 1960 and placed on Ssven~day per week operation. Just
prior to the diversion, enriched uranium from three E-N loading
test batches was dissolved and sampled. Analytical results on
these aspecial batches has been requested as a prerequisite to AEC
approval for a full plle test E-N loading.

Processipg Operstion

Processing operations were diverted from E-metal to normal uranium
feed in mid-month. Normal uranium metal dissolving was started on
6-13-60 and metal sclution reached the extraction columms on
6-18-60. Operations continued as scheduled for the balance of the
month. The monthly production commitments for both E-metal and
normal uranium were exceeded by 5 and 1% respectively, while opera-
ting 75% of the total hours availsble for colum operation.

To provide greater capacity while on normel uranium production,

the Redox Plant changed from a three shift five-dasy week operation
to a four shift seven-day week operation on 6-13-60. The additional
personnel required to build four complete operating crews was bor-
roved from the Purex and Finished Products Operations.

Three 300-40C pound test batches of enriched uranium, assoclated
vlth E-N lcading in the reactor operations, were charged to the
dissolvers Jjust prior to the diversion to normal uranjum processing.
Special dissolver samples were taken which are to be analyzed for
Pu-U ratio, lsotope content, etec., to provide the basis for deciaion
on the E-N loading program.

Approximately 209 tons of UNH, with a high gamme ratio, were
received from the Purex Plant and reprocesaed through the silica
gel system to reduce the gamma content to within shipping specifi-
cations. The material was shipped to the U03 Plant for final
processing.

Removal of the residual uranium from the failed B<2 multipurpose
dissclver was completed this month. A total of 11.0 tons of
uranium vas recovéred. At month-end equipment end procedures for
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deceontaminating the dissolver proper, prior to its removel and

tranafer to the 321-F Equipment Reclametion Facility, were
underwsy .

Mechanical Experilence

The mechanical efficlency for the month was 100 percent, there
being no downtime or production curtailment attributable to mal-
functiocning or failure of the operating equipment.

Maintensnce work was directed primarily toward restoration of the
B-2 multipurpose dissolver cell, To facilitate decontaminetion of
the dissolver pot, a new lid with a bullt-in reclrculating Jet
Jumper was fabricated and installed on 6-22-60., Stainless steel
piping was also installed in the north pipe gallery so that the
cell equipment can be sprayed through the wall nozzles with dilute
nitric acid.

On 6-23-60 the left hand optic head on the 202-S canyon crane was
replaced becanse of faulty power changing. This is the first
replacement due to this type of failure since the double solencid
system was installed over a year ago.

The silver reactor on the C-2 dilssolver was replaced with a re-
cleimed unit on 6-9-60, when it failed due to plugging. The
failed unit had been in service during the dissolution of 406 tons
of uranium metal. Electrical difficulties were also experlenced
with the silver resctor heater and a new unit was installed on
6-10-60. The failed unit had been in service since 9-21-57.

Waste Hendling and Decontamination

The transfer of office equipment and Redox Waste Handling and
Decontamination Operatlon personnel from the 221-U to the 221-T
Building wes completed on 6-8-60. Only intermittent supervisory
coverage at U-Plant is contemplated until work in the canyon proper
1s completed.

Equipment valued at $50,500 was received from the processing plants
for decontemination and/or repair during the month. Equipment
valued at $45,000 was decontaminated (at a cost of $2,800), repaired,
and released to customers during the month. The major portion of
the work involved the decontamination and repair of two 8,000 gallon
tanks for the Irradiaticn Processing Department.

A total of 538 man-hours was charged to the decontamination and/or

repalr of rallroad, automotive, and heavy equipment. The following
is a breakdown of the major items decontaminated.

=== DECLASSIFIED
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Lten Qperation Charged
= - -]
Locomotive No. 29 Transportation
Well Car. No. 38 Transportation
Well Cars No. 37, 40, 41, 45 Production
Weed Sprayer & Tractor No. T8-19045 PG
2 Ton Truck Ro. 68-B-907 "
Farm Tractor No. 62-2818 "
Lima Crane "
Lowboy & Tractor No. HO-68-3633 ' b
Lowboy & Tractor No. MC-64-999 Minor Construction
Panel Truck No. 1D-L451 HIO
Sedan No. 1A~-584T Purex
Carry-all No. 1D-795 Purex
URY Tractor Purex
Sedan No. 1A-88L - Patrol
Pickup Truek No. 1C-219Q Transportation

Radliation Experience

Particulate fission product emisslons from the 291-S ventilation
stack were detected on 6-2-60 and 6-22-60. As on previocus occa-
sions, the activity was assocliated with the emission of ammonium
nitrate crystals. Small smounts of strontium-90, zirconium-
nicbium-95, and ruthenium-103-106 were detected by the snalytical
laboratory, but the crystals were essentially identified as 100%
comonium nitrate. The emissicn on 6-2-60 occurred when the pressure
on the dissolver air Jets fell below the stesm trip-on point several
times, causing the jets to oscillate from alr to steam. The par-
ticulate emission on 6-22-60 occurred following & 291-3 stack flush.
In both cases the meximm particle reeding was 127 mrads/hr. All
contaminaticn was confined to the Redox Exclusion Area and was
easlly removed by water flushing and physical pilek-up of the larger
ammonium nitrate erystals.

Monitoring instruments were installed on the Redox Plant sand
filter inlet strip sampler and put into operation on 6-8-60. This
installation was made to provide early detection and possible
correction of unusual levels of radicactivity going to the send
filter from the 202-8 Building ventilation and vessel vent systems.

Analytical Experience

To provide analytical coverage for the revised production schedule
of the Redox Plant the 222-3 Analytical Laboratory changed from
a five-day week operstion to a seven-day week operation on 6-13-60.
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Analytical aservice to the Process Chemistry and Development and

Corroelon Chemlstry Groups was temporerlly suspended, and per-
sonnel engeged in these activities utilized om shifts to provide

the necessary covsrage.
G B Duialh

Manager - Specisl Separatiom
Procesaing snd Auxiliaries
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(. CHEMICAL PROCESSING DEPARTMENT
MONTHLY REPCRT
JUNE, 1960
II. ACHIEVEMENTS (Continued)

D. F HED PRODUCTS OPERATION

" 1. QOperating Continuity

A1l Finished Products' shipping cormitments were met. No
formalized plutonium fabrication was scheduled but a limited
number of the new model 85 parts were produced. Six of these
test pieces were shipped to the customer and one proved
acceptable. The output of unfabricated plutonium was low
again this month due to feed shortages. Recovery operations
performad at record rates and eontributed a signifiecant
amount of feed to the button line., Uranium Oxide met
schedule but in doing so exhausted the inventory of uranium
feed materiael. .

2. Processing Operations
( a. Plutonium Fabrication

Limited fabrication of ths Model 85 was conducted again
this month and continued to provide experience in casting,
machining and ingpection. Only six percent (6%) of the
parts produced were acceptable. Reject percentages were
ag follows:

Handling 11%

Radiogrephic 3%
Mechining 26%
Chemical Assey 9%
Corresion 15%

Of six perts sent to the customer on June 13, five were
rejacted due mainly to defects related to handling
{discolored, corroded, scratched, nicked, dented) and

to0 hole size. Within specifications were edges, surface
finish, plane flatness, height, wall thickness and

rediography.

During the month contracts for graphl® molds were let
with Speer-Carbon. These molds will continue 1o be
fabricated on site until deliveries from this vendor start
in October or November.
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b. Plutonium Process DEBMSS|F|EB

The production of unfabricated plutonium was hampered again
this month by shortages of feed. Nelther the forecast or
schedule were met. At the end of the month net production
wag further reduced by the rejection of 14% of the buttons
for high metalllc impurities, principally iron. An investi-
gation to determlne the source of the iron 1s in progress.

A new total output record was achieved by the Recuplex
(reeovery) operation when thia menth's productien axcssded
that of any previous month by 22%. This new record was mede
posaible by the processing of over 100 Xg of off-standard
plutonium nitrate. The recovery equipment performed well
and a satisfactory amount of normal recovery material was
alse processad,

¢. Uranium Reduction

Ths Uranium Reduetion plant spsratad wsll during ths month,

but at reduced rates due tc limited feed supply. Production
schedules were achleved and the plent was slut down for
acheduled vacatlon outage on June 27. Shipping commitments
will be met during the outage from finished product inventories
currently on hangd.

Mechanical Experience

Equipment experience in all Finished Products' areas was satisfactory
during the month. Malntenance was routine except 1n regards to the
Task III reductlen furnacea In Z Plant where the dismantling and
overhaul of two units was reguired followlng a minor fire caused by
ignition of oil leaking from an air-operated valve. Investigation

of the system followlng this incident showed no further hazard. Also,
leakage of high tempereture nitric fumes on the off-gas piping of

"L" sontinuoua caleiner in U Plant caused lagging to smoulder with
alight demage to the lagging only.

Vendors' representatives who werse on plant during the month assisted
in training electrical maintenance personnel on the Sheffield gauge
and the G, E, million volt X{~ray apparatus.

Radiation Experience

Radiation and contamination experience statistics indicate that
overall control was satlsfactory in June.

A potentially serious injury occurred when a fabrication operator
cut his finger on 2 wespon shape rotating in the lethe chuck. The
wound was excised and elimination therapy (DTPA) was employed to

minimize the amount of plutonium deposition: Evaluation is in progress.

D-2
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. -‘wmem- —— D_{E-x
Number of Samples Hecelved 1049 1192
Number of Determinations 8510 11704
Average Button Impurity 2255 ppm 1478 ppm
Button Reisctions 14.2% 3.8%

———

———

GEDLASSIRER
W R <P -

Manager - Finished Produfts
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II.  ACHIEVEMENTS (continued)
E. POWER AND GENERAL MAINTENANGE OPERATION

1.

2.

Qpera [

Steam, water, and emergency electrical services were supplied
the prime production facilities in a manner sufficient to
sustain continuity of operaticne for the entire perloed covered
by this report,

Inspection, Ma 3

Construction of the high-level cave in the sample gallery at

the Purex facility 1s approximately 95 per cent complata.

Included in the installed equipment are two mechanical manip-
ulators and other facilities designed for handling high-radiation-
level process samples, The remaining work consists of minor
internal piping and installation of the leaded glass shielding
which has a promised delivery date of mid July.

A U=6 rehoiler for the vacuum fractionator in the Purex facility's
206-A Building was withdrawn from spare parts and made ready

for service., The unit will be instelled as a replacement for

the in-service reboiler which 1s leaking in the tubes and head
gaskets. Examination and tests of the vendor-fabricated spare
disclosed two pin-~hole leaks in the tube-to-tube sheet welding.
The condition was corrected and the vessel placed in standby
gtatus.

Made ready on a crash basis for installation at the Purex
facllity were two pulss columns, and the necessary pipe Jumpers,
required as replacements for columns which had become plugged
by parts of polyethylene sieve plates which disintegrated under
radiation. Involved werean HA decontamination column and an

HS scrub column. An additional chemical feed point was provided
the HA decontamination column by the inatallation of a distributor
ring in the lower extraction section. In conrection with this
ssme ctiazis, a pulse generator for the HA column was made ready
for service; howaver; it was not required in that the in-service
unit was successfully re-installed.

Fabrication of a spare ruthenium oxidizer vessel {H-4) for the
Redox facility was 98 per cent complete 2t month end.

E-1
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A Tevised cover was tabricatedirdr the failed Redox mul tipurpose

dissolver which would facilitate diasclution of the remaining

metal and expedite removal of the damaged vessel. Design of

the new cover incorporated five nozzles which allowsd for re-

circulation of acid within the vessel by meana of an intercon-

nected jet-jumper and provided entry for temperature-senaing

instrumentation and water-spray equipment. =

Complate at month end waa the fabrication of 75 ahipping con-
tainers and birdcages required for new models in the weapons
program. The radiographic inspection heod for this program is
also complete; however, installation of the conveyor system is
awaiting delivery of parts purchased off-site.

Installation of the Sheffleld rotery contour gauge and related
equipment in the addition to the 234-5 Bullding is 45 per cent
completa, This prototypal inatallation is part of a program
under the direction of Research and Engineering, and is for
the development of improved methods in the measurement of
finished plutonium fabricationas.

Fabrication is complete on 40 of the 160 containers required
for ahipment of experimental fuel elements from Hanford Lab-~
oratories Operationt's 231-2 facility to Savannah River.

An sluminum box, designed to shield out background radiation,
was fabricated for the Purex facility's use in monitoring the
plutonium and fission product content of waste cartons., The
wnit is of double walled construction and completely water
shislded on all aides Including the door, with entry porta
for radiation counters.

Six plexigless panels were installed on process glove boxes
a8 replacements to improve visibility which had been impalred
by acid atching and discoloration of the existing panels.
Four of these panels were installed in the Recuplex section
of the Finished Producus Operstlon and twe on the anion ex-
change hood at the Purex plant,

A total of 28 cell pipe jumpers wera fabricated as required
for the continued operation of the Purex and Redox canyons.

A conventional asgricultural type sprinkler system consisting
of 1,200 feet of four inch irrigation pipe was inastalled in
the 200 East Area in an effort to stabilize ground contam-
ination. Rye seed is alse sown over the affected area to form
a root mat for the prevention of wind erosion, The spread of
econtamination occurred during a recent burisl of contaminated

wmp—  UNCLASSIFIED
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Installed in the 2101=M Bullding; 200 East Area, was approxe
imstely 130 feat of Hausermarn partitions for the creation

of eight individual office spaces as required by the Production
Purchasing Operation.

No. 4 boller, 200 East Power House, developed a leak in a
water wall tube which required its removal from service on
June 1. Repairs were accomplished and the unit returned to
service on June 3.,

The addition of filming-amine feed to the steam supply, 200
East Area, was discontinued June 6 at the request of Purex
menagement. Feeding will nct be resumed until a determination
can be made as to the effects the filming amines are having

on the process.

Services rendered other departments ineluded the inspection of
1,107 high-efficiency air filters received for use in the Irrad-
iation Processing Department's Confinement Program (Projact
CG~-1-791). Of the total number inspected, 485 were rejected

for deformed gaskets, oversize, or failure to pass DOP (Dioctyl
Phthalate) tests. The rejects will be returned at the manu-
facturer's expense.

A7 Xf—g?:caw\.

Manager~Power and General Maintensnce
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P DECLASSIFIED

F., FACILITIES ENGINEERING OFERATION

1. Purex

a, FProcess Design and Development Epgineering

Palm Recovery aﬁd Purification - Purex

The Title I design of Purex purificetion facilities

ey -was completed. The Title I documents pertaining to both
Purex Palm extraction and purification were forwarded to the
Commission on June 7, 1960. The scope designs for both fa-
cilities were approved by the Commission cn June 23, 1960.

-Waste Carton Moniter for Pu

Fabrication work has been completed on the moderator box and
the electronic equipment. The counter 1s belng set up in the

kk ‘ 271L-T Bullding lsboratory for testa and adjustments before in-
stallation in Purex.

Purex 4.0 Capacity Factor Expansion

The hydraulic review ¢f Purex process streamsg has been
egsentially completed. Specifications are now being pre-
pared on new ltems of coptrol instrumentation for 4.0 capacity
factor. Flow sketches deplcting cver-all process routings

and new equipment requirements for the 4.0 C.F. flowsheet

ara well undaruay.

Engineering reviews of the extraction , "G" cell solvent
treatment syateqband aquecus makeup equipment have been
completed. The 1BX, the 2E, and the 2A columns will require
cartridge modifications. The "G" cell organic centrifuges
will require jumper changes, Additional tanks for sulfuric
aclid stcrage, formalydehyde storage, and a third anion unit
for water deminerslization will be required.

Tregtment of Purex Wastes

A sludge sample of simulated Purex 1WW wastes after self-

woe [ECLASSIFIED
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concentration was pulverized,and small seamples were then
heated for four hours at temperatures ranging from TO°F 1o
1200°F to determine if the sludges had a melt point which
could be a limiting factor in establishing design temperature
criteria for storage tanks. At temperatures of EOOOF and
above, the heating had a cindering effect, and a hard
clinker formed at 1200°F. FNo indication of a melting point
was cbtained, therefore this approach to defining storage
tank design temperature criteria wes abandoned.

b. Project Engineering

CGC-821, Project Palm - Purex

Scope documents were issued in early June and approved by
the Commission. Detaill design was initiated June 27, with
start of work on a scele model of the "J" cell package
structure., 0Other detail design werk is scheduled to atart
in early July.

CGC-872, Palmolive Fabrication & Reproceasiné Facilities~
200-E

By Directive EW-h96, Modification 1, on June 17, 1960, the
authorized funds were reduced from $72,000 to $26,000 and the
project was abandoned.

CGC-897, Fission Product Concentrates Storage System-200-E

This project proposal requested preliminary engineering funds
in the amount of $21,000 for work associated with providing
a storage system for fisaion products from Purex. It was
authorized by Directive HW-513 on June 6, 1960.

c. Mhnufactugigg_@ggineeéing

Jumper Cutter

The cutter was received June 22 and is being checked out
ln the local shop before going into service in the Purex
canyon. A storasge rack is being designed and fabricated
and will be transferred with the cutter to Purex.

w— DECLASSIFIED
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Design and drawings were completed for addition of a
sodium nitrate feed ring. This will permit additiomal
solutions to be fed to the column during operation.

2. Special Separation Processing

a. Process Design and Development Engineering

Redox Recycle Tank Replacement

The nuclear safety characteristics of L-16 Recycle Tank in
Building 233-S are being considered. L-16 is the only
vessel in plutonium service in 233-S with a non-safe geometry.
(b Two alternate nuclear safa design concepts were submitted for
- the replacement recycle tank: 1) a multi-barrelled tank with
several barrels, each 6" in dimmeter; and 2) an annular tank
about 3' OD x 1.8" thick annulus. Although the annular tank
provides about twice the storage volume for the same over-all
tank height, the multi-berrelled tank design 1s preferred on
the basis of easler fabrication and lower over-all costa.

Ventilation Air Monltor

Menitoripg of the Redox ventilation air before it enters the
gand-filter inlet has been donme by a strip monitor sampler from
which the samples were read manually. In order to provide
{immediate readout, the sampler was modified by additicn of a
beta-gamma scintillation detector with shielding. The radiation
level ia indicated and recorded in the 202-S Bullding. Since
this installation was made with borrowed equipment, the neces-
sary components will be either fabriceted or purchased for
permanent installation.

. st sngeris DECLASSIFIER
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Preparation of the project proposal for NFR Processing
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Pacilities ip Redox has been suspended until the Redox

B-Cell incident has bheen resolyved.

Manuracturiqg_ggg;neering

Redox Multi-purpose Dissclver

A new jumper wasg designed to he used for recycling and de-
contamination within the vessel during removal of material
left undissclved afiter the April incident. Also, the cover
was modified 1o allow installation of five 2.inch nozzles.
The TV camers hes been enclosed in its special case and

ig ascheduled for use on July 5 to examine the intericr of
the diassclver.

3. Finished Products OEsration

a,

Process Design and Development fngineering

Eadiation Studies

By use of a 200-channel gemme energy analyzer, previous studies
of Z Plant radiation were extended, with emphasis on the re-
quirements of lead and water as a shield for Recuplex radia-
tion. It was determined that a foot thickness of water ln ad-
dition to an inch of lead would provide adequate protection.
The 200-channel gemma energy analyzer was needed also to
examine contaminated process equipment, The characteristic

Pu spectrum was observed but not measured.

Waste Treatment Facility

An engineering flow sketch, bullding errangement, end rough
cost estimate were prepared for a facility to recover plu-
tonium from wastes, presently belng cribbed from button line

and the existing Recuplex Facllity. The facllity would entail
an lon exchange column for sump wastes and a solvent extraction
column for Recuplex CAW solvent extraction waste with asscclated
vessels, piping, instrumentation, and services. The project ‘

proposal has been initiated.

o Foa
i
43

Project Engineering ﬁEgﬁg%g?f %jig
= 4 s

CG-734, RMC Button Line-23L-5 Bullding

Except for minor items in the Hood 9B , the line was
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completed, Hot feed startup is expected to occur on

July 14. Because of slow deliveries of lead glass, about
4O percent of the shielding windows remain to be installed.
Deliveries are expected to be complete by July 8, 1960.

C3-789, Additional Fire Protection - 234-5 Building

The automatic aprinkler system was placed in service on
June 15. Installation of the detector system was scheduled
to begin approximately July 15, 1960, derending on issuance
of security clearances. The directive completion date has
been axtended to Merch 31, 1961.

CGC-811, Additional Plutonium Fabrication Facilitiss -
234-5 Building

The procurement of engineered materlal and equipment is
approximately 96 percent complete. This consists of 200
orders end five open requisitions. A shipment hag been nmade
on the Gorton Lathe order, one of the outstanding trouble
spots; and the Stokes Casting Furnace order 1s complete with
the exception of some broken bell jars,

Job 0095 - Inspection Facility - 234-5 Building

The 1MEV X-ray room in the 234-5 addition was completed in
sccordance with contract requirements June 17. The X-ray
equipment has been tested and was ready for use on June 29.
The fixed price contractor is estimated to be 87 percent com=-
plete (slightly ahead of schedule), and it appears that he will
meet his second partial completion date of July 17, 1960.

Manufacturing Engineering

Analysis by Motion Plctures

Motion picture analysis films were taken and reviewed of two
machining operations in Fabrication. These fllms encompass
companion operatiocns to the initisl Gorten film study, for
hand exposure messurements and methods analysis.

A primary motion picture analysis program was developed and
approved by Finished Products management. This program covers
the major operations, performed in 234-5 and UO,, which lend
themselves to detailed study of hand exposure and methods.

R
F-5 7 Bns']
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In conjunction with Financial, & price list of Pu re-
covery from off-site material is being prepared for use
within the AEC complex. This study encompasses the costs
incurred through the incinerator, propesed Pz Reclamation
Facility, and converaion to the button state of various
material sources,

L, Geperal

Process Des{gp and Development Qggineerigg

Leak Detection = Active Tepks

Using the new 90° bemd of h-inch tubing, the electrically-
powered scintillation probe has travelled 200 feet hori-
zontally under mock-up conditions. In an actual field test
the drive mechanism failed, through loss of s connecting
roll-pin, at & point where the new bend wes installed.
Further testing is scheduled.

Contamination Control

Development effort concerning hermetically-sealed equipment,
double sleeve flange seals, and localized shielding, ia being
directed toward presentation of an alternmate scope for the
Plutonium Reclamation Facility, Project CAC-880.

Development of an improved plastic tunpel sult has now been
concluded in comnection with the demonatration hood cell. The
new model includes many new features which emphasize comfort
and maneuverability, as well as ite normal gafety features.

One suit of this new model was made snd sent upon request
to Osk Ridge for display purposes.

Project Engineering

Project Cost Information as of June 19, 1960:

Total Authorized Funds - 14 active projects $ 8,020,000
Total Cost-to-date L, 500,000
Cormitments and Open Work Releases 1,281,000
Unencumbered Balance . 2,239,000
Costs Charged to Above Projects 5/15/60 to

6/19/60 634,677
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L Project CGC-850 was dropped from active
) status during this period:

Authorized Funds: $63,000 Total Cost: $54,354

CGC-830 - NPF Project

Final. comments on drawings and specifications for the
Regeiving and Storage Facllities were returned to Vitro

early this month. Work has started on both the Mechanical Pro-
cegsing Cell end the Solution Storage Facllity design.

Revision 3 of the project propoaal is circulating within

the General Electric Company for signatures. This revision
updates the scope of work in line with AEC communications,

and requests- design authorization only. The estimated total
project cost, based on 85 percent scope completion and 17 per-
cent detail deaign completion, 1is $5,400,000.

The design ¢riteria for the U-Plant fuel dissolution systems
and associated service facilities was issued for comment on
June 9, 1960.

(~ Engineering Inspection

CG-731 - Critical Mass laboratory (HLO)

The lump sum c¢oniract portion of this project is complete.
J. A. Jones forces and Flant forces willl install all of the
remaining equipment. Punch list items are complete and
ag-built drawings are being prepared.

DS

;. . Fecht, Acting Mansger

Facilities Engineering Operation
CHEMICAL PROCESSING DEPARTMENT
JB Pecht/WW Charberlain/alr
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@. RESRARCH AND ENGINEERTNG OPRRATION

l. Purex Process Technology - RwGs«iudor : .
a. Bead Bnd |

Purthsr invastigations into uranium dissolution utilizing the
Procedure whereby the metal 1s complately covered with nitric

- acid defore the dissolver acid is heated, has indicated the
actual time required for dissolution 1s only five to tenm per
cent longer than that required by the previous method. As a
result, it appears feasible to expect the dissolvers to attain
a dissolution rate of CP = 4.0, ifi the dissolvers are charged
with twelve tons of metal (vice nine at the presemt time) which
is removed in two six-ton cuts. .

bs Bolvent EBxtraction

o

Because recovery from the large gamma activity burst experi-
enced at startup was extremely slow and because the plutonium
product continued to exceed gamma specifications, recycle of
cold wranium wes initisted for two daye in order to reduce the
gemma activity levels throughout the plant. Although the 2BP,
which had been ten-fold sbove normel, was reduced sufficiently
to process it through the -Pintonivum Yon Bxchange, the ion
exchange decontamination factor of four was not sufficient to
produce specification product. At the same time 21l uranium
product produced ranged from ten to twelve times gamma activity
specification.

Pecullar process and equipment behavior e¢.g. no response to

HA Column organic phase uranium saturation, flooding tendsncies
in the 2A, ZB and IBX Columns, no decontamination factor improve-
ment after a complste changs from Purex recoverad to U03 recovered
a0id in the solvent extrastion system all seemed to indicate an
aextensive plant flush vas in order; consequently, the decision
vas msde to use sn oxidising (scdiwm dishromate) neptunium
recovery run to flush the plant and treat the solvent as well
as recover neptunium, Past data indicated periods of good
decontamination performance folloved previous oxidizing neptunium
Tuns, )

T e RS
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O the basis of cold semiworks studics which indicated the purging
effect of a talc additive to the HA Column, Mistron (finally divided
magnesium silicate) was added independently to the HA Column feed (HAF) ,
the HB Columm Recycle to the BA Column (HSR) and the HS Column Scrub .
(BB8) in concentrations up to 50 ppm just prior to shutdown. The
following obeervations were recorded:

(1) Mistron reduces the aquecus holdup and column efficiency below
the addition point. The aqueous holdup and some efficiency can

be restored by lncreasing the pulse frequency.

(2) Mistron addition to the HAF only had no significant effect on the
- HA and B8 Column decontamination performance. Addition to the
HER or the B88 streams produced a temporary sharp incremse in
decontemination performance that was not maintained during con=
tinved operation.

(3) mistron additions to the BBR or the HES at 50 ppm had to be
- reduced to 25 ppm 1in order to prevent burst of gamma activity
in the organic overflow fram the HS Column (BSP).

(3) Por twenty-four hours after the Mistron eddition ceased, no
increase in agueous holdup was noted in the HA and HS Columns.

Operation on recycled uranium just before shutdown {after the use of
Mistron) was characterized by a phencmenal drop in the gamma activity
of the solvent phase coming fram the HS Column (HSP). Whereas at the
beginning of the run period, two days of operation on recycled uranium
reduced the gamma activity in the HSP only very slowly; operatlion on
recycled uranium after the addition of Mistron produced a ten-fold
reduction in less than one hour. The drametic change has been tenta-
tively attributed to the use of Mistron, but as yet the mechanism is
unknown.

Btartup subsequent to the neptunium isolation run was interrupted by
a restriction in the oarganic line between the HA and HS Columms.
Inspection of the HA Column Bcrub sectlon cartridge showed the poly-
ethylene plates were badly buckled and cracked after being in the
colunn only since Novemwber 4, 1959. A decision was made to install
both the spare HA and BS Columns prior to snother startup attempt.
The BS Column was the one originally installed “in June 1958 but had
been out of service for several months for decontamination and repair,
At month end, startup is again in progress.

Neptunium Recovery

Despite a variety of operating and flowsheet conditions, neptunium
losses from the HA Column remained essentially normal during the
uranlum processing period. However, the neptunium losses to the
uranium product were erratic and temporarily increased up to f£ifty
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per cent of tbe peplunlum in Whe virgin feed (tensfold above normal
losses). A neptunium inventory of approximately 900 grems existed in
the system at the start of the neptunium isolation rum.

An oxidizing (sodium dichrommte) flowsheet which required the use of

- all the solvent extraction equipment was used for the isolation run,

but because of process, equipment and laboratory difficulties plus the
lack of time, no neptunium was isolated. Desplte the successful use

of the flowsheet in January 1959, a high peptunium reflux, which had

not been cheerved previously; occurred in the HA and BS Columns. As &
result, seventy-five per cent of the inventory was found in these columns
at the conclusion of the run. The neptunium inventory still remesins in
the system for future recovery.

Flutonlum Concentration

In an attempt to obtain additional scrubbing and possibly elimination
of channeling, the plutonium ion exchange scrub stream (XA8) was intro-
duced imto the top of the downcomer via the XA Column vent line. No
significant lmprovement in the normal deconbamination factor of four
was noted. In both the solvent extraction plutonium product (2BP) and
the ion exchange product (XCP) the gamma activity is composed of & -
70 per cent zirconium and 40 - 30 per cent niobium.

Solvent Treatment

Hormal solvent gamme activity of 3000 - 4000 microcuries per gallon was
maintained during the period of uranium processing. Neither the addition
of Mistron to the HA Column nor switching the IO Column scrub from 0.05
molar nitric acid to 2.5 per cent sodium carbonate had any effect on

the solvent treatment system. Recycle of solvent after the hot feed

for the neptunium isolation run had been processed reduced the gamma
activity of the solvent to 900 microcuries per gallen.

Repeated flushing of the Solvent-Wash Tank, (TK-Gl) with 5 per cent
oxalic acid - 2 per cent nitric acid, 5 per cent sodium hydroxide -

2 per cent tartaric acld and 30 per cent nitrie acid reduced the tank
holdup of solids (which were thought to be principally MnOa) frem about
500 to approximately 50 gallons. _

@-3
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a.

Dissolving

To asgist 1n meeting CPFD commitments, depleted natural metal was dis-
solved and processed during the latter half of the month. In this
pericd, the remaining 30 to 4O per cent of the initial load of 11 tons
of E metal removed Ifrom the damsged Malti-pwrpose dissolver was mixed
and proceased with the dspleted metal.

Removal of the contents of the damaged Multi-purpose dissolver (cf. this
report for April and May, 1960) was completed this momth. Removal with
cold, dilute acid became progressively more difficult as the campositicn
of the contents approached all uranium matal. The disaclving techaique
was correspondingly altered in the dlrection of progressively more con-
centrated nitric acid until hot (70 C) 60 per cent acid was used to
remove the fipnal ton of uranium.

To prevent the pessibility of uranium overheating and ignition, the
practice of cooling the dissolver contents before acid addition by flood-
ing with water was continued untlil removal was complete.

The dissolver solution transfer Jets became cpersble again after approxi-
mately one-half of the dissolver load hed been removed, indlcatlng that
at least that quantity of uranium exlsied after the incident as flnely
divided UO,. However, the dissolving continued to be highly reactive
until approximately two-thirds of the load had been removed. The final
one-third reacted much as uranium metal reacts; dissolving rate and
temperature wers controlled by use of ths alr sparger.

Final decontamination ¢f the damaged dissolver wes completed at the end
of the month after facilitles were provided to recirculate the decontami-
nating agents over the dissolver interior by means of a staticnary sprey
nozzle lnaside the dlssolver lid. The decontaminating agents used were
aqueocus solutions of 50 per cent sodlum hydroxide, 5 per cent sodium
hydrexida, 1.5 par cent potassium permenganate, 60 per cent nitrie acid,
and 5 per cent oxalle aecld.

The former lodine removal scrubber in the 293-8 Acid Recovery and Iodine
Removal Bullding was reconverted in March to a scrubber to provide
complete separation of ammonis from the oxides of nitrogen dowmstream
from 293-8. This was done to prevent low level contamination of the
plant environs from Redox plant stack effluents containing ammonium
nitrate contaminated with fissleon products. The method was successful
while only the Multi-purpose dlasolver wvas operated. With the failuve
of the Maltl-purpose dissolver, however, the two ptandard dissolvers
were re-activated resulting in pericds when both ammonis and oxides of
nltrogen were concurrently routed to the scrubber. During these
periods, emmonium nitrate crystals of very swall size were formed in

R
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the vapor phase and were not efflclently scrubbed out, resulting im
erystalline ammonlium nitrate being emitted from the stack. No incresse
in environs contamination was noted as a result, but alternate schemes
of off-gas treatment and routing were lnvestigated and have been
recommended.

Feed Preparation

At the beginning of the month's processing, high instantaneous plutonium
losses {approximately 2 per cent) were found in the salt waste (HAW) due
to inextractable tetravalent plutonium polymer from the Multi-purpose
dissolver cleanout. The normal instantaneous loss in the HAW stream is
approximately 0.1 per cent. The boll-up pericd for sodium dichromate
oxidation of the feed solutions was therefore increased from the standard
ten minutes to two hours and successfully prevented recurrence of the
high losses for the remainder of the month.

Solvent Extraction

A test of dibvasic aluminum nitrate (DIBAN) was made at the beginning of
the month. DIBAN was used in place of sodium hydroxide for cbtaining

the desired acld~deficiency in the third wranium cycle. The uge of
DIBAN eliminates the possibllity of precipitating uranium or plutonium
hydroxides in the process vessels. Preventlon of precipltation is

basic to present critical mess control methods. The neutralization of
nitric scid in the 2DF stream with DIBAN produced aluminum nitrate in suf-
ficient quantity to allow the elimination of the fresh aluminum nitrate
in the 2DS stream. The 2DS stream was thersfors changed to a dilute
solution of ferrous smmonium sulfate {0.006 M Fe) and sulfamic acid for
final clean-up of trace amounts of plutonium accompanying the uranium
through the partition cycle. . The 2DF acidity was succesafully controlled
and all wraniwm product met specifications during the test. As an

added benefit, the sodium content of the uranium product wae reduced from
an average of 50 parts per million parts of uranium to below the analyti-
cal detection limilt of 15 parts per million parts of uranium. Due to

its cost, the routine use of DIBAN 1s not being considered at this time,
but will be adopted when reprocessing of fusls enriched to greater than
1.0 per cent equivalent U=235 1lsg begun in the Redox plant.

At the end of the E-metal processing and concurrent with rework of

salt waste, the 1AFS (Partitioning Cycle Feed) acldity rose from its
normal value of -0.6 M to 0.2 M causing both sodium dichromate and
neptunium to be extrected in the 1A column. The sodium dichromate
oxidized the féerrous ién to ferric ion in the 1B column drastically
reducing partitioning efficlency and causing large amounts of plutonium
t5 leave the zolumn with the uranivm. The septunium, however, was
separated from the uranium in the 1B column and left in the plutonium
stream. The current inventory of plutonium in the crossover coxidlizer
(1BP solution) and uranium in the 2DF Concentrator and 2IF feed tank

w  DEGLASSIFIED
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(10U) prodused dusing thia time Wea therefare relirded to the 1APS

Concentrator for reprocessing.
Tail-End Treatment *

During processing of irradliated naturaliuranium, production rates were
higher (and metal ccoling times were lower) than those during E-metal
processing. This reduced the time available for tail-end ozone treat-
ment of the fipnal uranium product, and as & result gamma ratios on the
£inal ursalum product after ozonation consistently exceeded specifica-
tions by a factor of from 1.5 to 3. Therefore, to improve the fission
product decontamination in the tall-end, two changes were made: 1)
the final uranium concentration was increased from 2.0 M to 2.4 M to
glve sdditional time for treatment, and 2) cne-third of the liquid
phase oxidant, periodic¢ acid, was added to the uranium stream in the
final uranium concentrator (E-10) to give additional reaction time
before the start of ozone treatment in the ozone sparge vessel (B-13).
The remsinder of the pericdic acid was added in E-13 as usual. The
cambination of these two steps produced an approximate 50 per cent
increase in total "tail-epd” contact time, and resulted in an additional
aritimetic decontamination factor of 2 to 3, bringing the uranium
product well into speclifications.

Neptunium Recovery

Acoumulation apd internal recycle on the "standard" interim flowsheet
vas continued throughout the month. At the time the 1AFS became

acidic as described under Solvent Extraction, above, the plutonium
stream was reworked and it was believed that no neptunium was lost to
the finalplutonium product. However, since the incident, the neptunium
accumilation in the system as sbown by laboratory anslysis has been
found to be approximstely 150 grams less than the calculated value. The
loss was not seen in the salt waste stream. It could not have gone with
the fipal urenium product, and so must have gone with the plutoniwm
undetected Just before or after the loss of acld comtrol in the 1A
column was dlscovered. The total accurulation was approximately 500
grams at the time of the loss of acld control snd at month end was
approximately 550 grams coiipared to the calewlated TOO.

DECLASSIFIED
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3. Finished Products Technology - nEclASSIFIEn
. a. Uranium Reduction Operation .

1.

Concentration and Calcination

Contamination of the depleted product streem with corrosion
products contimued at a slightly reduced rate after (1) flush-

ing the concentration and molten UNE storage systems with a
pessivating soluticn (hot 30 percent nitric acid), (2) re-

routing solutions collected in the mist separstor to recycle
rather than product storage, and (3) reducing the acidity of Purex
URE frem 0.4 M nitric acid {May average) to 0.27 M (June average).
The ircn content of feed to the calciners averaged 175 ppm before
these modifications (May) snd 120 ppm following {June). The
aversge iron content during the period of January to June, 1959
was 55 ppm. Investigation ofthe high corrosicn rates is
continuing.

Inspection of the mist separator (the obsolete acid fractionator)
revealed extensive corrosion of the bubble cspes and risers on the
lower plates. It is planned to remove all the caps and risers
since the vapor velocity is sufficiently low for good deentrain-
ment.

Carter rotary asctustors*were installed on the main three-port
plug valves (feed or steam selection) of esch calciner. This
prhase of the automaticn progrem permits routine start-up and
shut-down operations from the panel board but requires manual
attention to the feed and furnace controls.

Powder Handling

A test rubber coated spool piece failed after less than three
weeks service in the ummilled powder conveying line. The test
Piece was submitted by the Rockwell Valve Co. as a possible
material of construction for & diverter valve.

b. Metal Finighed Operstion

1.

Recuplex

The surface of & Teflon lined dissolver pot, supplied by the

Resistoflex Corp., was found to be unaffected after boiling
13 M HNO3 - 0.25 M HF for 120 hours. It is planned to test
this pot in plutonium service as a replacement for the .
continuous metal dissoclver when the present pot fells.
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Task I and T

Condensation inside the stainieass steel dip tube of the
recently installed cslciner off-gas scrubber cavsed
frequent pluggage. Replacement of the dip tube with one
of Teflon has resulted in three deys of trouble free
operation with no indication of plugging at month end.
The previously installed condenser plugged after about
two hours of cperastion, resulting in frequent pericds
when the calciner dust was blown into the hood.

A rough meesurement reveeled that air in leekage through

the hydrofluorinator discharge velve 1s sbout equal to

the volume of process gas. Reducing the air flow by (1)
instelling s gasket between the powder pan end the discharge
valve flange, (2) discarding defective powder pans, and

(3) more frequently meintaining a powder seal in the
discharge valve when the powder pen is anot in position,

hes decreased dust entrainment significantly. The operating
period for a reasonable preasure drop across the off-ges
filter has been extended to over 50 hours from 8-12 hours.
A double ball valve powder sesl has been mocked-up full size
and is currently under test, with cold materials, as &
replacement for the present "banjo valves". Pogitive gas
seals at both inlet and outlet locatlons is expected to
increase reaction rates by eliminating the dilution effect
of air in-leskage, as well as to furthexr decrease filter
dust loading due %o lower gas veloclties.

The caleciner temperatures were incressed to 350 C, 400 C
and 400 C {external shell temperatures, inlet to outlet)
from 300 C, 300 C, 250 C, during May, 1960. "Burning" of
the oxide in the hydrofluorinator has been eliminated and
conversion to the PuF), has besn consistently higher. Dur-
ing the six week period prior to the ineresse in caleination
temperature epproximately aix percent of the PuF), produced
was recycled through hydrofluorination due to incomplete
conversion while no material required recycling during a
subsequent similar period. The higher quality PuF), has

also resulted in increased reduction yields and has allowed
Recuplex to charge an average of 6.8 crucibles per dissolver,
an increase of 15 percent over that of the preceding period.

¢-8
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.. Metal Finished Operation (Continued) DEEI.ASSIFIED |

Tagk I and II {Continued)

Investigation of hydrofluorination conditions revealed
that operation with the standard discharge temperature
of 400 - 450 C resulted in a glowing red hot spot in
the tube (estimated 750 to 800 C) and that cake Pormied
at this location. The cake impeded the flow of powder
and when broken up, frequently plugged the discharge
valve. The hot spot was eliminated by reducing the
indicaeted temperature to 375 C. Qualitatively, the
frequeney of lumps in the discharged powder has been

. significantly reduced.

DECLA
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a. Purex Process Asslstance

1.

2.

Ihosghate #Addition to First Cycle Feed

As 8 result of previous work which showed that phosphate ion has a
beneficial effect on first cycle {HA column) decontamination,
laboratory studles were lnitiated to define safe operating limite
for a planned plant test using phosphate. HA column feed point
contacts were made at phomphate ion concentrations uwp to 0.1 Min
first cycle feed. The synthetic feed (HAFS) which contained plu-
tonium(IV) et full level [0.2 g/1) was contacted with solvent (HAX)
previously equilibrated to 40% of saturstion with uranium. Analyses
of the aqueous phase before and after centrifugation showed no
avidence of plutonium precipitation up to a phosphate concentration
of 0.1 M in the feed. The plutonium distributlion coefficient, Eg,
was decreased slightly at 0.05 M phosphate and by a factor of four
at 0.1 M phosphate in the HAFS. Work to define the effect of phos-
phate ion on the plutonium distribution coefficient under the various
conditions encountered throughout the rest of the columm 1s current-

"ly in progress.

Solvent Studles

laboratory solvent treatment tests aimed at improving first cycle
decontamination were continued. Tb date, these experlments have
brought out the following points of significance:

a. Additional contacts on recovered plant solvent, .with a wide
number of reagents, were found to 1nmrove solvent quality. Thus
far, the most effective reagents tésted were 3% l\h CC,~ 0.02 M
K00y, 0.05 M EyP0 - 2 g/l B,C,0,, and 3% Ma,CO5.” Gdalate iom,
although an effective reagent, was found to extract in the
solvernt and must be removed prior to use.

b. TFor unwashed plant solvent (1CW), a 1 M 03 - 0.05 M Fe(SOENHQ)a

wash following the standard 3; -0.02 M mq contac
was found especlally effective for improving First cycle decon-
tamination,

b. Redox Process Asslstance

l.

fomonium Nitrate Build-Up in the Stack

From & health hazard standpoint, the build-up of ammonium nitrate
erystals in the Redox stack has been a chronlc sdurce of concern.
The deposited crystals accumulate radiocactivity and, in effect,
become high level radiation sources. If dislodged and carried out
the stack, the crystals could contaminate the immediate environment.

W
G-10 %E?% | ggﬁ@ﬁ“%}ﬁ $t
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Under the present routing system; the dlssolver orf-gaseg are
routed through a recirculating water scrubber Just prior to dis-
charge to the stack. DBoth the oxldes of nitrogen escaping the
nitric acid absorber and also the ammonia evolved during ccating
removal are presently routed through the scrubber. The nitric
oxides are in exceas of the ammonia s¢ that iIn sustained operation
the nitric acid concentration (also the ammonium nitrate concen-
tration) of the scrubber solution increases. Examination of the
gcrubber system in the laboratory revealed that the amount of
ammoniun nitrate discharged to the stack is direetly propertional
to the nitric acid concentration of the scrubber solution. It was
found that the amount of ammonium nitrate discharged may be mini-
mized by keeping the nitric acld concentration of the scrubber
solution below 1 M HHO3.

Neptunium Purification

Fourteen hundred and forty grams of virgin neptunium from Purex Flant,
340 grams of neptunium in reject elements, and 440 grams of neptunium
as oxlde near equilibrilum with itz daughter Pe-~-233 were purified in
three runs in the anion exchange facility. The amount of neptunium
loaded on the resin for each run was 850, 750, and 770 grams, or
28.3, 25.0, and 25.7 grams of neptunium per liter of total available
resin. About 5 per cent of the total nepitunium was found in the
column effluents during the pretreatment and the precut steps. This
material was recycled. Iess then 1 per cent of the total was found
in the msasured disecards to waste, The reject elements were dis-
solved in two cuts with § M HNO; catalyzed with 0.02 M Bg (N0, ),

The time cycle for each cut was approximately six hours. Thé wash
used for the plutonium removal step was changed from 20 column
volumes of 6 M HNO, reducing solution to 10 column volumes of 5.5 M
ENO, reducing “Bolution. Mo increase in neptunium loss was observed
as 8 result of these changes. The lower acid plutonium wash 1s
recomnended for the plant use where all of the wastes are recycled.
These and other recent runs indicate that the volume of the fission
product rewmoval wash can also be reduced from 20 column volumes to
13 column volumes and stlll produce product with low fission product
content. HNeptunium eluted from the anion exchange column to & con-
centration of 22 g/l and a HNQ, concentration of 1 M was fournd to
remain as Np(IV) for over 14 diys with no holding reductant present.
This stability indlicates that 1t may not be necessary to oxidlze
No(IV) to M (V) for safe shipment.

Quality Control and Standards

Weekly trial runs using the 709 IBM machine for statistical compu-
tations of Quality Control data have been quite satisfactory. It
i3 expected that reliable weekly, monthly, and quarterly Quality
Control reports will soon be available as print-outs from the

W DECLASSIFIED
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a.

b.

Continuous Direct Calcloation Of Plutonium Nitrate

Additional runs were completed in the three-inch diameter calciner
during the month. Oxlde bed temperature was controlled at 275 C
during the tests. The feed rate was one liter per hour of 200 g/i
Pu in 4 M HNO3. Agitetor speed was maintained at 150 rpm. Some
improvement was noted this month Iin the off-gas system. The off-
gad line and filter operatad without pligging. However, the cyclone
plugged repeatedly at the small (1/2" diameter) powder drain tap.

A new cyclone with a’'one-inch diameter powder drain has been in-
stalled in an attempt to eliminate the plug formation.

The tapped demsity of the Pul2 bed formed in the caleiner was found
tobe b g PuOQ/cc. This material is of considersbly greater den-
sity than the PuOp formed im the oxalate calcination process (2 g
PuOo/cc). The higher density of plutonium oxide in the calciner
(12.5 in.2 crose-section x 12 in. length) removes the equipment fram
the "geometricelly safe" category, and the calciner must now be
operated by "batch comtrol” administration.

Test

An Bcco "Gearchem" pump with Teflon gears esnd packing has been tested
in pumping plutonium altrate solution (232 g/l Pu in 4 M HNO3) at
rocm temperature. Internal parts of the pump have been exposed to
the solution for 48 days. The pump has been operated for 968 hours
in the’% period. The packing gland has been adjusted three times
during the test pericd, but no other malntenance has been required.

Eleetrolytic Reduetion Of Flutonium Trichloride

Two runs demonstrated consliderably improved equipment performance
and corrosion resistance.

A nickel-coated zirconia cell showed little attack following Run #32 3
which lasted over four hours, and gave an efficiency of 12.5 per-
cent. The chief difficulty encountered was due to the lack of
control over the powder flow during feed addition.

Both a cell and vent tube of magnesia-10% titania showed little
corrosion after Run #33. This run lasted five and one-half hours,
at an observed 22 percent efficiency. The run was terminated due
to off-gas scrubber difficulty. The cell was nickel-jacketed, which
gimplified hesting and control of thermal gradients. Use of nickel-
Jacketing has greatly reduced the tendency for cell fallure due to
thermal shock. :

A rew asrrengement for measuring temperatures externsl tc the cells

" DECLASSIFIED
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1s now under iest; 1f successful, corrosiom of thermocouple wells
by melts will not be a problem.

In recent rums, tamtalum wire has been used to connect the molten
product metal pool to the cathode lead. No corrosion trouble has
been experienced with this arrangement. Separating the cathode and
vent tube problems thus is reducing a source of previous troubles.

Flutonium Trichloride Reduction

It wvas shown that 95 perceat chlorination is adequate for good
reductions, whereas 90 percent chlorination is inadequate.

Two reductions were made on a 500-gram scale. In one test five
parcent plutonivum dioxide was added to plutonium trichlorids of
about 99 percent purity. Reduction with calclum yielded a button
containing 97 percent of the plutonium charge. Button density was
19.2 g/ec. The metallic impurities totaled 796 ppm.

The second test was or plutonium trichloride comtaining 10 percent
water-inscluble material (apparently PuOs). In this case, the
button contained 67 percent of the plutonium. Rutton density was
19.1 g/cc. The total metallic impurities were 733 ppm.

Recuplex Conmtinnous Dissolver Testing

Teste have been completed on the second unit for the Recuplex con-
timacus dissolver. This vessel was Teflon-lined by Reslstoflex
Company. There was no apparent deterioration after 123 hours of
refluxing 13 M HNO3 - 0.25 M HF in the vessel. Outside vessel
temperatures ra.nged from 110 to 170 ¢ and the strip heaters used to
heat the vessel were checked at temperatures up to 230 C.

Ceramic Development

Further development of titania-megnesis ceramics tested a procedure
in vhich uncaleined, fluffy titania was added to milled magnesia
without any coarse magnesla belng added. Daxad 23 was used as a
deflocculant up to nearly two percent. Shrinkage was around 17 per-
cent instead of 10 percent with calcined titania and combined milled
and coarse magnesia. Crucibles and cells produced had a smocoth, im-
pervious interior glaze, and were &ll water-tight.

&4 it -

Acting Manager
Research and Engineering

= DECLASSIFIED
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II. ACHIEVEMENTS (continued)
H. Finapcia.l Operation UNCLASSIF'ED

1. Produetion Cost

Year end closing activity included an analysis of various accrual
end reserve balances outstanding at Mey 31 and esteblishment of the
proper balance sheet classification and value for these items in
both the equipmesnt and cost categories at June 0. Congideratisn
was given to items in transit at year end, as well as other known
or contingent liabilities. A year end CPD contingent liability,

as estimated by our HAPO Counsel, was esteblished in connection
with EAMTC's recent suit, in which they alleged bresch of the Ratio
Agreement for Chemical Worker classlifications.

Operating report formats were revised for use in FY 1961 » taking
into account line item controls found necessary, together with
sundry improvements and simplifications polnting toward easier
interpretation and use of reports by operating management.

A statistical study was completed detailing the changes in CPD
menpover by malor work classifications from December, 1056, to the
present. A portlon of this study was forwarded to Contract Account-
ing for use in a HAPO-wide manpower budgetary study requested by
the HAFO General Manager.

A study is in process to determine estimated costs, billing,
accountability and bookkeeping arrangements for procesaing off-site
plutonium through the new Plutonium Reclamation Facility. We
attended three meetings, cne of which was to discuss with AEC, Con~
tract Accounting, Nuelear Materials Management, and CPD produstion
and englneering personnel the significance of the Washington AEC
advice that off-site service would be handled by product transfer
rather than by bllling service charges. This deta is being
developed to assist Hanford personnel in discussion with other sites
to determine the economics of proceassing off-site scrap plutonium
and for use in connection with project write-ups.

The following studies were completed: (1) An improved means for
meagurement of IMR performance; (2) soding of landlord costs COPD-
wilde to enmble clear comparisons of such cosis with General
Services Administration standards.

We observed the physical inventory of Essential Materials taken at

the 234-5 Building on June 30. The methods used appeared to he
adequate.

*UNGLASSIFIED
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The Department's net investment in inventories comtinued a downward
trend. The Fesentlal Materials turnover rate was 3.7 in May and
2.5 fiscal year to date compared to 2.0 for FY 1955. The Spare
Parts turnover rate was 1.15 in May and .42 fiscal year to date
caupared to .32 for FY 1950. Inventory balances at Juns 30 are not
expected to be materially different from May 31 balances in any
category.

Singulsr Cost Studies

A study was made to establish deparimental on-site and off-site
fixed and varisble costs for universal use at HAPO in optimization
and planning. A secret document wes issued.

Personnel Accounting

A meeting wvas attended with supervisors and representatives of
Union Relations to discuss the basis on which the Overtime Hours
Puld report 1s used in determining average overtime hours worked.
While it was revealed that no written instructions have been pro-
vided by Union Relations, a matter of practice and policy requires
develomment of average overtime hours on the basis of overtime
worked and/or refused by em;p].oyees of a particular craft in a
particular facility.

General Ac countig

ABC Directives were received altaring tha status of three projects
as follows: (1) The source of funde for CGC-821, Project Palm ~
Purex, was revised changling 1t from an BEquipment to a Comstruction
Project; (2) Funds for €GC-872, Palmolive Fabrication and Reprocess-
ing Facllities - 200-E Area, were reduced from $44,000 to $26,000
and the project was abandoned; and (3) CGC-897, Fission Product
Concentrates Storage System - 200-E Areas, was authorized with funds
of $21,000 for Preliminary Design.

AEC has approved CPP's request to change the status of the RMA Line
of the 23%-5 Bullding from "In Service” to "Not Used Nor Currently
Useful”.

Project CA-513, Expansion 200 Area - Purex, was unitized during the
month end the report will be issued during the first part of July.

Auditing

Fleld work was completed and a formal audlt report was iassued in

connection with an audlt of the Adequacy of Documentatlon Supporting
Payrolls. In our opinion the activitlies audited were satlsfactory.

The CFD 1960 audilt schedule was reviewed with the Chief, Audit
Braneh, HOO-AEC. It appears that our performance will meet AEC

a requirements. UNCLASS‘FIED
U
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Mea.sm.'ements and Procedures UNCLAS S|F!ED

W. J. Burnside, Analyst, Procedures, accepted a promotional
transfer to Contract and Accounting Operation &s a Systems

Speciallist., -J. A. Langley, a new Business Training Recrult, was
assigned to Measurements and Procedures and will assume scme of
the responsibllities formerly assigned to Mr. Burngide.

(b

Meneger = Flnance
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IT. ACHIEVEMENTS (continued) UNCLASSIFIED
I. EELATIONS MICES OPERATICN

1. Salary Administration

A two peresnt upward shift im ranges of the exempt salary
structure was approved and placed in effect June 1, 1960.
Changes in the structure are mede tg keep pace with netionsl
economic factors that influence salaries. With the revised
structure communication to mansgement, additional information
ragarding weekly and monthly salary structures wes presented.

Two exermpt positions were esteblished for use in the production
Plants. A HAPC reconeciliation of level relationship for an
exempt position was completed with findings and recommendations
reported. Two position audits were made and recommendation
results given to managers.

2. Persomnnel Placement

. Interviews were conducted this month with four Menufacturing

K; Training Program greduates for permanent placement. Jolnt
offers for positions in Irradiation Processing Department,
Chemical Processing Department, and Fuels Preparation Depart-
ment were extended to three of these people with two rejections
received to date.

Offers were extended to three people on the HAPO Technical
Graduate Program this month end were accepted. One person
will report to Research and Engineering, one to Finished
Products, and one tc Special Separatlon Processing and
Auxiliaries.

Two fortier Utility Opéretors weré transferred from Fuels
Preparetion Department to Finished Products Operation at
month end, and acceptances have been received from two former
Utility Operators no longer on HAPQ rolis. It 1s expected
that the requirement of six Utility Operators by Finished
Products will be satisfied by the end of July or early in

August.

The Department's first tralnees on the Mamufacturing Training
Program reported in this month. One man has been assigned to
Powver and General Maintenance, and the other to Facilitiles

Engineering.

I-1
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A Task Force was established to formulate action plans to

implement seriocus accldent and injury report reccmmandations.
Results were prepared in OPG draft form for review.

A summary of whole body gemma exposure was prepared for
concerned managers showing exposure status in four Chemical
Proceeslng Department Job classifications as compared to the
same Job classifications in Irradistion Processing Department
for the first twenty weeks of 1960.

Wege and Benefits

A new Personal Accldent Insurance Plan was offered on a
Company-wide baslis in the latter part of the menth. Enroll-
ment of Chemical Processing Department employees reached
57.6 per cent at month end. Average coverage for all enroll-
ed Department employees is $26,273 with 18.8 percent at
$50,000 or more.

Suggestion Flan Activity

June May

Received - 29 46

Adopted 1k 11

Awards $220 $365

Savings $751 $28L2
Communicatlion

Commmunicetion in connection with the contamination spread in
200 Bast Area was handled through a priority message followed
by a release to the local newspapers.

The Atomlc Energy Commission hes been provided with & list
of the bulldings to be visited, a map of the tour routes and
some additional specific detalls with regard to Chemical
Processing Department's partlicipetion in the HAPO Open House.

Initial arrangements for the next PBM classes, scheduled to
start this fall, have been started.

A survey of feedback forms resulting from scme twenty-one
Management Information Meetings conducted during the past
year indicate this is a highly effective communication
technique. No major modificstions in the present program
are plarned.

UNCLASSIFIED (22 252w
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June, 1960

III. PERSONNEL ACTIVITIES

A. FORCE SUMMARY

Konth% Salaried Week% Salaried Total
Operation 5=31- -30 5=31l- =30 = 5-31.-35 5-30-55

General Manager's

Group 10 10 L 1 11 11l
Financial 13 13 11 13 24 26
Relations Practices 5 5 6 6 11 11
Research & Engineering 60 61 27 27 87 88
Pacilities Engineering 65 65 21 25 86 90
( Power & General
- Maintenance bl 41 297 231 268 272
Production 6 6 N 3 10 9

Special Separation
Processing and

Auxiliaries W7 W7 218 214 265 261

- Purex b9 L7 205 207 a5k 254
Finished Products 51 51 208 212 259 263
Total _h_ _3__hf_ _E % 1275 1285

UNCLASSIFIED
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There were no personnel changes during the month of June.

TRIPS

Visitor

o

To other G.E. Components

H. E. York

R. B. Britton

Metallurgical Products
Detrolt, Michigan

Relations Services
New York, New York

To AFC and other AEC %mtiona.l Contractors

B.
A,
M.

A.
M.

R.

R.

W.

D.

F.
J-
H,

Je
H.

E.

E.

General Industry

Judson
Waligura
Campbell

Wallgura
Campbell

Tomlinson

Tomlinson

R.

He

H.

C. Hollingshead

C. Hollingshead

F.

Bagemihl

National Lead Company of Ohlo
Fernald Flant

du Pont {SRP)
Alken, Scuth Carolina

UCNC - ORNL
Oak Ridge, Tennessee

Conmonwealth Edison
Chiesgo, Illinois

Northern States Power Co.
Minneepolis, Minnesots

Nuclear Materiasls & Equip.
Appollo, Pennsylvania

AEC Division of ILicensing
Germantowm, Maryland

AEC Office (ALO)
Albuguerque, New Mexico

Gorton Machine Company
Racipe, Wisconsin

Star Machine Company
Seattle, Washington

Coleman Ingtrument Company
Chicago, Illinois

Nature of Discussion

Carbide grade development
(6/2u/60)

Leaders Training Session
(6/27-30/60}

Combined Operations specilel
production study (6/3/60)

Purex analytical methods
(6/6-7/60)

Purex analytical methods
(6/8-10/60)

Contract negotiations for

processing power fuels
(6/14/60)

Contract negotiations for

processing power fuels
(6/16/60)

Evaluste License Agreement
for AEC (6/21-22/60)

Evaluate License Agreement
for AEC (6/23/60)

Scheduling meeting
(6/27-28/60)

Witneas test of lathes
(6/6-7/60)

Witness test' of lathes

(6/8/60)

Equipment problems
(6/22/60)

e VECLASSIFIED
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Visitor

Bagemihl

Smith
York

York
York

Van der Cook

To

Radiation Instrument ILab. Co.
Chicago, Illincils

Bendix Corporation
Kansas City, Missouri

Ex-Cell-0 Corp.
Detrolt, Michigan

Cleereman Machine Co.
Green Bay, Wisconsin

Thayer Scale Corp.
Pembroke, Massachusetts

To Conventions and General Meetings

R' AI

R. A.

Schneider

Schnelder

D. VISTITORS

Visitor

Columbus, Ohio

Columbus, Ohio

From

From other G.E. Components

G. T.

Pashade

E. W. Milburn

X-Ray Corp.
San Francisco, Californie

¥-Ray Corp.
San Francisco, California

From AEC and other AEC Operatlonal Contractors
*

R. Elder

N. R.
P. C.
R. C.
R. CI
w. J.
A. A.
L. D.

J. BE.

Brickson
Friend
Hughson
Brown
Dittrick
Kelton
Williams

Behrend

AEC Radiologlcal Physics
Fellowship Program

UNCLASSI!FIED

AEC Division of Production
Washington, D.C.

EW-65935[ DEL ]

Nature of Discusslon

Equipment problems

(6/22/60)

SupersAccurecy Comuittee
and Numerical Control
Group meetings

(6/20-24/60)

Rew machine concept
develomernt (6/23/60)

Demonstration of new
milling machine (6/27/60)

Thayer Scale acceptance
tests (6/27-30/60)

Institute of Nuclear
Materials Mansgement
(6/20-21./60)

AEC-Contractors'
Materlals Management
(6/22-23/60)

Nature of Discussion

Supervising installation of
1 MEV X-Ray machine
(6/13-30/60)

Installation of 1 MEV
X-Ray Mechine (6/22/60)

Orientation tour of
Redox Flant and Equipment
Reclamation Facility
(6/17/60)

Combined Qperations
special production study
(6/27-28/60)
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Visitor

J.
v.

G.

From CGeneral Industry

E. Evans
Thayer

Garrett

c.

Ve

F.

W.

W.

W.

M. Grulick

L. Anderson

Morris

B. Tarpley

J. Chase

H. Taylor

From

du Pont Company
Wilmington, Delaware

Union Carbide Nuclear Co.
Oak Ridge, Tennessee

Sheffield Corp.
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VI. PATENT SUMMARY

All persons engaged in work that might reasonably be expected to result
in inventions or discoverles advise that, to the best of their knowledge
and bhellef, no inventions or discoveries were made in the eourse of Lhelir
work during the period covered by this report except as listed below.
Such persons further advise that, for the pericd therein covered by this
report, notebook records, 1f any, kept in the course of their work have
been exsmined for possible inventions or discoveries.

NONE

\
General Manager
Chemical Processing Department

DEGLASSIFIED



