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Production Operations

New high records were established in the Reactor Plantsg, the Redox Plant, and the
Isolation Bullding in spite of continued difficulties arising from ruptured slug
Jackets and leaking tubes. Production in the uranium oxide plant was but 62% of
forecast owing to process difficulties that have apparently been overcome at
month's end. Production runs started in the Busmuth Phosphate Plants were but

88% of forecast owing to the diversion of feed to the more economical Redox Plant.

Engineering and Technology

Work Authorities and Directives were received from.the AEC relating to the Reactors,
Water Plants, Separations Plant, Metal Preparation Plant and Railroad included in
Program X, The procurement of graphite continues to be the schedule-limiting item.
Designs of the K Reactor and Water Plant were 33.5% and 19.5% complete at month's
end.

Major buildings and facilities of 100-C have now been completed except for
incidental clean-up, painting, adjustment of ventilation, instrument calibrations,
etce

Fundamental coistants of a 7-3" lattice spa01ng have been determined to be consis-
tent with those previously found for the 8-3/8", 8" and 7" lattice spacings.

Results of preliminary pile testing of graphite manufactured from Texas coke, which
is the future commercial source, indicate that it is suitable for plle moderator
insofar as irradiation damage is concerned.

Personnel and Services

The plant roll continued to decrease slthtly to 8,885, as the turnover rate
increased to 2.,01%.

Theré are now 210 employees in military leave status out of a total of 239 who
have terminated to enter military service.

The industrial medical service standards were determined to be adequate for
certification by the American Foundation of Occupational Health and by the
Industrial Medical Association.

The first billings to residential leaseholders for metered electricity were
issued for the month of July. This is a change from the fixed rates formerly
charged. ‘

There were 709 housing applications pending.
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MANUFACTURING DEPARTMENT
AUGUST, 1952

September 10, 1952
ME PREPARATION SECTIO

The production for the month was 53 tone of four-inch material and 91 tons of
elght-inch material for a total of 144 tomns, This production represents 101 per-
cent of forecast. The machining yields were 79.0 percent and 79.5 percent re-
spectively for four and eight-inch material.

The canning yield was 76.1 percent for four-inch material and 68.8 percent for
eight-inch materiel. The decrease in the eight~inch yield was a result of nop-
seating and poor bonding. Although not fully explained, there is some corela-
tion between the non-seat problem and warped slugs.

The melt plant produced 65 tons of billets with a yield of 84.5 percent and a
solid yield of 95.1 percent, ‘

There were no autoclave failures of the eight-inch material, however three fail-
ures occurred in the four-inch material for a frequemcy of 0,11 per thousand.

REACTOR SECTION

The reactor input production was 98.4 percent of forecast and was adversely af-
fected by the large number of ruptured slugs which could not be discharged rap-
idly. A new totel input production record was established on August 1 and the
maximum.operating level at the H Reactor was increased 15 MW during the month.
The reactor output was 140 percent of forecast. This was the result of an un-
scheduled outage at month-end at the H Reactor during which time the discharge
was taken and an accelerated pushing program to provide more meterial to the
Separations Section,

There were 12 regular uranium slug jacket failures in August, eight of which were
Group 8 and four were Group 7. In addition, & uranium receptacle slug in a pro-
duction test tube failed at the D Reactor. Four of the Jacket failures were dis-
charged within the scram recovery time avoiding approximately 80 hours of poten-
tial outage time. ‘

The operating efficiency of the reactors was 82.2 percent., This very low ef-
ficiency was primarily due to the large number of ruptured pieces, and several

- leaking tubes,

A total of seven process tubes "'ere removed during this period because of water
leaks into the graphite moderator for & total of 142.3 outage hours., Tubes found
leaking were 3175-D and 1692-D at the D Reactor; 2660-B, 2252-B, 0569~B and 3293-B
at the B Reactor; and 4068-F at the F Reactor., The water collection at all areas
hed returned to normsl by month-end,
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SEPARATIONS SECTIO

A total of 44 runs and 11 acid washes was started in the Canyon Buildings repre-
senting 88 percent of forecagt., The low production resulted when metal was .
diverted to Redox process., In Redox 150 runs were started representing 124 per-
cent of forecast whick represents a new high production for this building. A
total of 206 runs and 2 aclid washes was processed in the Isolation Bullding

and wvas 124 percent of forecast, setting a new record for this building. A
record operating efficiency of 97.2 percent was achieved at Redox.

"Cold" uranium runs from Redox UOj continued in the TBP process with waste
logses from the RA Column varying from 2 percent to greater than 20 percent,
Causes of the erratic performance of the RA Column have not been determined.

A total of 44.3 tons of uranium as UO3 was produced this month which was 62
percent of forecast. The low production resulted from severe foaming in the
pots of UNH frem the TBP "cold" runs., After many different methods of sup-
pressing foaming were unsuccessfully attempted steam stripping in a fraction-
eting column of the UNH material resulted in a great reduction of foaming
troubles, ‘

It was necessary to start concentrating in the TBP plant approximately 60 tons
of uranium as UNH, which could not be processed to UO3, This material was
diverted to tank cars for off-site shipment. One car’ load (31.2 tons ams U) of
U0,, from Redox was diverted from Qalk Ridge to Harshaw Chemical Company in
Cldveland for further processing to reduce‘ionic impurities.

All TBP plant facilities for storage of blended waste metal from U farm
are filled.

GENERAL
Personnel
Total on Roll July 31, 1952 3115
Accessionsg 75
Separations C A2
Total on Roll August 31, 1952 33148

LM P Bt SO auddon

C. N. GROSS, MANANERY
MANUFACTURING DEPARTMENT
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ACTUR. DEPARTMENT

PATENT REPORT SUMMARY
FOR

MONTH OF AUGUST, 1952

Richland, Washington
September 9, 1952

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

course of their work have been examined for possible inventions or
discoveries.

INVENTOR TITLE

None

= Ay

C. N. GROSS, MANAGER

MANUFACTURING DEPARTMENT
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Richland,,Waéhington
September 9, 1952

CTURING DEPARTMENT
‘ PARATION SECTION
~ AUGUST, 1052

RESPONSTBILITY

Responsibilities of the Section were unchanged during the month,

ACHIEVEMENT

A, Ogergiigg Experience
1. StatiSt;gg

Year
July = August To Date
Bare Pieces Machined (4",Tons) 18 64 . 489
Machining Yield (4", %) 79.7 79.0 79.1
Bare Pieces Machined (8",Tons) 136 71 (AVA
Machining Yield (8", %) 8l.4 79.5 80.4
Acceptable Pieces Canned (4",Tons) 26 4 53 510
Canning Yield (4", %) 76.2 76,1 77.5
Acceptable Pieces Canned (8",Tons) 105 91 595
Canning Yield (8", %) T4, 2 68.8 67.9
Acceptable Pleces Canned (4" & 8")

(% of forecast) 97.0 100.7 102.7
Autoclave Frequency (4",No./M) .00 .11 .07
Autoclave Frequency (8",No,/M) .00 .00 .07
Briquettes Produced (Tons) 16 19 192
Chip Recovery Yield (%) : 85.8 Bbe5 86.6
Billets Produced (Tons) 54 65 452

Melt Plant Billet Yield (%) 83.9 84.5 84.7
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s e SELLBSSIFEE
" ‘ 1. tigtics (Con’.inued; Rk LALRE
‘ . Year
o ) July August To Date
Melt Flant Solid Yield (%) | 93.5 95.1 93.3
Oxlde Burned (Weight out Tons) ‘ 8 9 59
Poison Canned (Number Pieces) 989 6909 17108
Chemical 68«56 Canned (Number Pieces) 0 0 296
Chemical 10-66 Canned (Number Pieces) 386 0 2186
Special Requests (Man Hours) 469 459 3741
305 Routine Teats (Man Hours 142 117 902
305 Special Tests (Man Hours | 305 342 2395
.Maximﬁm Steam Generated (M 1L./hr) 16 15.5
Total Steam Generated (M lbs.) 7300 7300
Average Rate Steam Generated ' g o
v (M 1lbg/hr,) 10 10
Coal Consumed (Tona) 478 482
Sanitary Water from 3000 Area , ‘ \
| (M1lion gal,) 35 39
Well Water Pumped (Million gal.) 0.6 0
Total Water Average Rate (gpm) 781 863
Chlorine Residual (ppm) W42 42
2. Activities |
. , A1l rod; machined this month were from ﬂrgin material; 50% ‘were

rolled in June and the other 50% in March, April, May and July,
The slight decrease in machining yield is attcibuted to rod
quality.

The statistical quality control program which was succesafully
applied to the machining of 8 inch slugs was introduced in the
machining of 4 inch slugs. To aid im this program, hook gauges
for setting cut-off tools were provided, similar to those used
for 8 inch machining. Step gauges were fabriceted for use of
Process personnel in checking for discrepancies in the g0, no=go
snap gauges uged by machining operators.

Canning yield on four inch material remained approximately the
same as last month. The 8 inch material ylelds decreased approxi-
mately 7% due principally to non-seating and poor bonding. A
study of the cause of non-seating was continued with inconclusive
results. Abnormal rejection rates were found to occur during
brief periods and a correlation between magnitude of slugs warpage
and non-seating was found, . ‘

Analysis of the three autoclave failures of 4 inch slugs which
occurred’during the month revealed that two were the result of
defective cans and one the result of operating. techniques.

Eb=2
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- Actiyities (Continued

An increase in the solid yield for the melt plant of approximately
1,5% is considered to be the result of a decrease in the ratio of
TXB to solid scrap. No significant change in the billet yleld re-
sulted as considerable machining of billets was necessary to main-
tain billet end quality.

§r;92£&l_9.n.exﬂ.;eaﬂ

Approximately 23,000 eight inch slug: were proceased'by the triple
dip method. This totals approximately 50,000 slugs canned accord-

.ing to PT=313=-105-2M Supplement,

chedule Variance

Machining production wes approximstely 10% below foreoast due‘mainly
to lnexperienced operators, newly hired, resulting in decreased

; over-all efficiency.

Carning production wag 101% of forecast.

Billet production exceeded the forecast by 7.5%. This was possible
through an improved operating time efficlency that was not forecast.

Slug recovery operated on a three ghift, six day week schedule through
August, The additional shift was added temporarily to decrease the '
backlog of rejected canned slugs.

.B“ Equipment Experience

1\. ‘ 1‘

Operating antinuitz

Approximately 6% of the total canning production time was lost as a
result of mechenical failures; 3% of these were bronze furnace failures,

A power outage occurred on August 14 from 7:19 A.M, to 7:37 AM. as

a result of a line fallure north of the area. No production was lost.
Another 30 minute outage occurred on August 28, beginning et 11:20 A M.
due to a circuit breaker opening at the Benton Sub-sgtation. A ‘omplete
black-out of the area resulted suspending production operation for the
entlire outage time,

C. JImprovement Experience

1.

Production Tests

PT-313-105~2M - "Triple Dip Canning and Irradiation of Eight Inch
Uranium Slugs Fabricated in Heavy Walled Aluminum Cans" (HW=~22463).
During the month approximately 23,000 acceptable pleces were canned

Eb-3
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& 1. Eroduction Tests (Continued)

in accordance with this teat. The over-all yield was lower than
the preceding month primarily due to non-seating and poor bonding.
Improvements were made in the number of slugs rejacted for bad
welds and AlSi alop~-over.

PTL313~105-3M "Fabrication of Alpha Lead Dip Canning and irrad-
Jation of Selt Bath Heat Treated Alpha Rolled Uranium Slugs" (HW-
22770). No slugs were canned during the month under specifications
of this test, - The Pile Technology Unit has been conducting tests to
determine the desired time cycle in the salt bath which will incor-
porate an appropriate safety factor. The number of stations on the
salt bath machine has been increased to permit an increased time
cycle with the same through-put.

24 proces egt a (o}

Two pneumatic canning jacks were opersted on one 8 inch canning line
during the month. The jacks relleve two canning operators of menual
Jack operation and enable them to devote greater attentlon to proper
cap pre~heat and cap seating. Greater uniformity. of can pre-heat
operation 1s also assured since there 1s leas possibility of the cans
being immersed in the AlSi prior to the atart of the pre~heat cycle.
Their use mede possible a canning cycle reduction from 57 to 53 seconds
o _ which results in a 7% increase in production.

Revisions and rearrangement of cap and can inspection equipment has
resulted in an over-all improvement by minimizing required movements

- and increasing inspection effic¢iency. It 1a expected to show a labor
saving of approximately $1500 per year.

A SARCO automatic temperature regulating valve was installed on the
final etch bath. This valve has made 1t possible to maintain the
bath temperature within % 1.0°C., resulting in more uniform etching
of canned pieces,

3. Inventions and Digcoveries

All people in the Metal Preparation Section engaged in work which
might be expected to result in inventions or discoveries have ree
ported that no inventions or discoveries were made during the
period covered by this report.

D.  Events Influencing Costs
1. Labor Veriance

One hundred men-hours overtime were expended in maintenance of
building 321 equipment.

Eb=~4
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1. Labor Variance (Continued)

Seventy-two man~hours were required to decontaminate the two rod
cars received during the month,

Operations Unit personnel worked one Saturday more than was forecast.

2., Material Variance

- Approximately 8000 caps of poor quality were rejected and returned
to the vendor. Approximately 10,000 more are on hand and will be
returned in September,

E. FPlant Development and Expansion
l. Project Status

Eroject C-199 - Sewasge Disposal System. Tests have shown faulty
piping on septic tank influent, effluent and sludge suction lines.
These lines will be repaired before further testing. The 24 inch
water line to septic tanks has been laid, but commections have not
been completed. Construction is 96% complete,

Project C-394 - Outside Facilities and Uti;itieg for Laboratory

dreg. Steem and condensate lines to all buildings are complete
except for service to the Library and Files Building. Lines have
been tested hydrostati:ally and under steam pressure, Work is in
progress on manholes for trap installation., The 8 inch fire and
sanitary water water-loop was completed except for testing and
tle~in to existing 300 Area loop, Construction is 75% complete,

Project C-433 - Power House Addition. Building additions are
essentially complete. The 700 K,W. turbo-gsnerator has been set
on its base. Instellation of boilers #, end #5 is nearly complete.
Work on water treatment equipment is 90% complete. Construction
on this project is 83% complete and the completion date of October
23, 1952 remsins unchanged,

Project C-481 ~ ment for 8 Inch Slug Manufacture. Final dew
sign on the installation of winches in the vans used to transfer
slugs to the 100 Areas has been completed. Estimates are being
prepared and when complete, a revised propossl to cover 100 Area
unloading facilities will be submitted,

Project C-451 - Extension of Underground Electric ower Distribution

System for 300 Area. Start of construction is avaiting security
clearance for construction personnel,

2. Flent Engineering

Labor cost standards for the dry canning operation were completed,
Meterial cost standards for dry canning operation:are near com-

ST
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III.

2. FPlant Engineering °(Continued)
pletion. Studles are in progress to establish standards of labor
costs for miacellaneous canning and inspection operations. In
addition a study is being made in cooperation with the Operations
Unit to reduce labor and msterial handling in autoclave inspection.
After having corrected some initial difficulty with the double act-
ing air cylinders used to actuate the pneumatic canning jacks, this
equipment has operated to date with a minimum loss of production
time, Additional units are being fabricated for another canning
line, Deesign has been completed on an accessgory mechanism for slug
seating and 1s currently being fabricated.
Contact engineering assistance is being given to the Process Engi-
neering and Project Engineering Units of the Engineering Department
on the preparation of a project proposal for 300 Area expansion
under Program "X",
F. Signiflcant Reports Isgue
1. Routine
Number ' Title Author Date
HW=25236 Metal Preparation Process Unit E. W. O'Rorke  8-4=52
Monthly Report :
2. Non-Routine
HW=-25369  Suspected Discrepancy of SF J. A, Cowan 8-18=-52
Material
PERSONNEL
A, Organization

B.

No change.
Force Summary Start of End of Net
—Month ~ _Month  Change
Section General 5 4 - 1
Operations Unit 194 212 16
Power & Masintenance Unit 221 227 6
Process Unit 22 22 -
Plant Engineering Services Unit 18 19 1
Radiation Monitoring 3 3 -
Section Total 463 485 22
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ITI., FERSONNEL (Continued)

C.

D.

E,

Safety Experience

There was one major and one sub-major injury in the Section durihg
the month, ° ‘

Radiation Experience

An exposure of 325 mrep was recofded by the weekly badge film of a
Melt Flant operator. The principal cause of this exposure was faulty
scheduling of high exposure work among the crew,

Personnel Activitiesg

The series of ‘raining meetings initiated in July was continued with
E. A, Eschbach of the Pile Technology Unit speaking on "New Canning
Methods" and L. A. Hartcorn of the same unit speaking on "Metallog-
raphy." Additional meetings of this type are scheduled for the future.
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Richland, Washington
September 9, 1952

MANUFACTURING DEPARTMENT

REACTOR SECTION
AUGUST, 1952

RESPONSIBILITY

Assigned responsibilities of the Reactor Section were not changed during
Aagust.

ACHTEVEMENT

Atl

Operating Experience

The total reactor input production was 98.4% of forecast and 9.5% less

then during July. Production was adversely affected by the large number

of unscheduled outages for removel of ruptured slugs and correction of
process tube water leaks. A uew total input production record for one

day was established on August 1 when the previous record of July 28, 1952,
was exceeded by 58 MW. The established maximum operating level of H Reactor
was increased 15 MW during the month., Reactor output production was 140% of
forecast, The output forecast was exceeded in order to allow the Separations
Section to meet additional commitments for the calendar year. Discharge of
approximately 13 tons of metal at H Reactor during an unscheduled month-end

outage also contributed to the excess.

There were 12 uranium slug jacket failures during August, only four of which
were discharged within the screm recovery time limitation. In addition, a
uranium receptacle slug (PT-105-269-E) ruptured at D Reactor and required
31l.5 hours of outage time, No eight-inch slugs have failed since the two
fallures experienced during June, It is noteworthy, but unexplained, that
only one slug jacket failure has occurred at DR Reactor during the last

six months.




HW-25533 ...y

of eix other leaking process tubes was located (four at the B and 2 at

Three of these tube fallures were due to holes in the

the D Reactor).
rear Van Stone Flanges,

Detalls of operation of the reactor and water area facilities are set

- forth below.
1. Statistics '

2. Activities

Reactor outage time during the month was unusuelly high because of
the percentage of ruptured slugs which could not be discharged within

A, ‘ngfgt;gg E;p;rignce (Continued )

One process tube water leak was encountered at F Reactor during August.
This was in a tube which also contained a stuck, ruptured slug,

Reactor Sec~tion

A total

Total or
B D DR P H Average
Reactor Time Operated '
Efficiency (%) 78.5  74.0 93.4  71.8 93,5 82,2
Reactor Outage Time (Hrs.) ‘
Plutonium Production = 152.5 147.2 29.0 208.9 37.7 575.3
Special Irradiation and '
Production Tests 7.8 46,5 _20,0 _1.,0 10,7 _ 86,0
Total 160.3 193.7 49.0 209.9  48.4 661.3
Reactor Unscheduled Qut-
age Time (Hrs.) 121.2 149.6 0.3 17.1 25.1  473.3
Metal Discharged (Tons) 35.25  24.95 37.51  15.54 24.99 138.24
Water Quality (ppm Iron) '
Raw Water - Average 0.06 0.06 0.07 0.06 0.07 -
Rew Water - Maximum 0.15 0.14 0.13 0.10 0.15 -
Process Water - Average 0.019 0,006 0.024 0,006 0.023 -
Process Water - Maximum 0.038 0.018 0.034 0.020 0.032 w
,Water Pumped (MM gals,) A
Bldg. 190 to reactor 1462 1448 1809 1383 1914 8016
Bldg. 181 2310 3960 1637 2273 10180
Steam Generated (MM 1lbs,) 115.2 186.7 90.4 88.9 481.,2
Coel Consumed (Tons) 7472 12531 6287 6016 32306

the scram recovery time limitation and because of outages for cor-
rection of water leaks in process tubes.

315.1 hours outage time including 31.5 hours for removal of & rup=-
g containing a graphite sample at D Reactor

tured hollow uranium slu
(PT-105=269=E).

Process tube water lesks required 142.3 hours of outage time for cor-
Outages were initiated at D Reactor on August 7 and

rective action.

Slug failures required

24 due to indications that water was leaking into the moderator.

Tubeg 3175-D and 1692-D were found to be leaking after testing 600

and 1414 tubes, respectively, At month end, no further leakage was
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2. Activities (Continued)

‘~ evident, the water recovery rate having returned to normsl efter removal ,
o of approximately 280 gallons of water. B Reactor was shutdown on August 15

to investigate indication of a process tube leak. Testing of 659 tubes re-
vealed one major leak in tube 2660-B and three minor lesks due to holes in
the rear Van Stone Flanges of tubes 0569~B, 2252-B and 3293-B, Approximately
380 gallons of water were removed from B Reactor and the rate of removal was
normal at month end. One process tube leak occurred at F Reactor in con-
nection with a stuck, ruptured slug in tube 4068-F, Water removal from the
reactor was 171 gallons before the removal rate returned to normal. Qutage
time for this incident was charged to a slug failure.

On August 22, an unscheduled ocutage of 0.3 hour occurred at B Reactor due
to failure of the power supply to half the electricel equipment in the
area. Inadvertent tying in of a blocked relay during rearrangement of
Building 151-B controls for 100-C Area caused an incoming bresker to trip.
Normal water pressure and flow to the reactor was interrupted for a short
period. ‘

On August 8, capacity tests of the export water system to the 200 Areas
were conducted. Test results, which will be reported by the Separations
Section, will supply information as to adequacy of this system to meet
future requirements,

In connection with revision of the radioaétivity standards for the release
: of reactor effluent to the Columbisa River, the practice of diluting this
Q wvater to bring it within standard was discontinued.

The following breakdown indicates activities during August assoclated with
special irrediations.

Tubes Tubes Cagks

Charged Discharged Shipped
Chemical 10-66 10 11 4
Chemical 72-60 10 19 10
Rala - 6 2
Production Tests s ) 4
Total 41 71 33

. The backlog of Instrument work increased approximately 50% during August
due to the requirements of 100-C Area. This increase is expected to re-
quire the use of more overtime by this group during the coming months,

B. Egquipment Experience

Equipment failures caused four unscheduled shutdowns during August; two at DR
Reactor and one at B Reactor were due to penellit feilures and one at H Reactor
was due to an unexplained malfunction of a P-13 safety control insirument,

Stopgap repairs to the west Building 107-H retention basgin were completed on
i August 13, The leakage rate from the 100-H Area basins has been reduced
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‘  B. Egquipment Experience , (Continued)

enough to be considered satisfactory until permanent repairs can be
made during the Ball 3X outage.

Inspections of the Power House boilers were continued., One boiler “n
each of the four 100 Area Power Houses was inspected by the Traveler's
Insurance Company representative during the month, The report of this
ingpection has not been received. However, no unusual items were
verbally reported.,

C. Improvement Experlence

The most significant Production and Frocess Test activities are in-
dicated below:

PT-105-313-2M (Irradiation of Eight~Inch Uranium Slugs)
An additional 13% of these slugs were charged during
the month bringing the total charged to date to 57% of
the currently authorized program. At month end, the
percentage of regular process tubes charged with elght-
inch slugs at the various reactors was: B - 26%, DR -
44k, F - 25%, and H - 66%, No eight—inch slug failures
were experienced during August. A supplement to this

‘ test was issued which brings the number of slugs au-

. thorized for irradiation to z00,000.

PT=105«503=E (Use of Activated Silica as a Coagulation Aid for
_ Aluminum Sulfate)
This method of water treatment at 100-F Area continued
to produce high quality water at flow rates cf 65% above
the design rate.

PT-105-508-E (The Use of Aluminum Sulfate as a Process Water Coagulant
in 100-D)
Use of alum as a coagulant at the D Reactor water plant,
started during July. continues to be successful at the
normal design rate, Film formation in the reaotor pro-
cess tubes was negligible during the month.

PT=105-5C9-F (Effect of Low pH Alum-Treated Water on Pile Operation)
At D Reactor, 15 hours of outage time were expended on the
further installation of equipment for this test.

PT=MR=105-2 (Orifice Selection During Operation)
Study was continued of s double orifice pigtail assembly
which permits the selection of either of two water flow
rates to process tubes., Appreciable savings in water
appear pogsible without reduction in power level.

The standard for release of reactor effluent water to the Columbia River
o was increased from 10 mrep/hr to 15 mrep/hr through joint agreement of the

i 2
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Tmprovement Experience (Continued)

- Radioclogicsl Sciences Department and the Reactor Sectibn; Detalls are

contained in Document Hw’--2516'7°

The number of poison pieces in the standard poison column was reduced
from 45 to 37 pieces during the month. A reduction of approximately
15% in temporary poison material requirements is anticipeted.

There were no inventions 'or discoveries reported by Reactor Section
personnel during August. '

Events Inf;uéncing Cogts

An increase of 13 employees in the Section's force will result in a
higher total Redctor Sectiqn cost,

Purchase of materials and equipment for 100-C Area will cause an ine
crease in total costs during the next few months.

Water treatment chemical consumption was approximately 24% lower during
August than in July principally due to seasonel changes in raw water,

The Reactor Section irradiation unit cost for August will be somewhat
higher then the record low established during July beceuse of the 9.5%
decrease in input production.

ant Development and angion

l. Project Status

The most significant Reactor Section projects are reported below.
Further details concerning projects may be found in the report,
"Status of Reactor Section Projects, Informal Requests, and Budget
Items," dated August 19, 1952, F. A. R, Stainken to E. P. Lee,

CA-431  (100~C Plant)
The construction of the water plant is 95.7% complete; the
reactor is approximately 97% complete. Acceptance testing
of these facilities was in progress throughout the month.
A flow test of the reactor water system at approximately
80,000 gpm was satisfactorily completed., The 24-hour run-in
of all Building 190-C process pumps was completed. An in-
itlal process water flow of approximately 70,000 gpm was
approved by the Design Committee,

CG-438  (Bell 3X Facilities for B, D, DR, F and H Piles)
Outages for this work were rescheduled during the month. The
first outage 1s now scheduled for November 17, 1952, at F
Reactor. Delivery of balls, scheduled for November 3, appears
to be the controlling factor. Agreement was reached to install
epproximately 150 anodized process tubes at F Reactor during
this outage.

Ec~5
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Project Statua (Continued)

CG=482 ~ (Pile and Pile Water Flant Improvement) |

‘ Part II of the Project Proposal requesting $2,250,000
to accomplish the revised scope of this project was
forwarded to the AEC on July 31, 1952,

t

CA-512 (100~-K Facilities)
Deaign of KW Reactor is approximately 33% complete.
Design of KW Water Plant 1s approximately 16% complete.
Directive No. AEC~19 (Document HAN-46099) specifies
Atomic Energy Commission management.of the project and
authorizes costs in the amount of $102,000,000. FPhys-
ical completion date has beem established as April 1,

1955,
IR=115 (Radiation Monitoring Offices Addition to 105~D Building)
IR-122 (Facility for Contamination Control-Shipping Casks)

Work on these Informal Requests was accepted during the
month, Radlation Monitoring offives are now provided ad-
Jacent to the Building 105-D Monitor:'Room, in order to
release the former offices in the Flow Laboratory for use
by the Technical Section, The facility for contamination
control provides a station in Building 108-D for this
work and includes facilities for cocoocning casks.,

glggt Engineer;ng

A number of engineering and development studies were active in the
Reactor Section during August. These studies are, ln general, aimed
at decreased costs and/or increased production. Details are given in
documents HW-25495 and HW-25522., The most aignificant are reported
below,

Work in connection with boiler performance tests at Building 184-H
was continued, Test runs were made using Kemmerer and Roslyn coal.

The review of Reactor Section power and water problems, previously
reported, was interrupted by termination of the engineer assigned
to coordinate this work.,

A study is in progress to determine which of the effluent water moni-
toring systems at the various reactors should be adopted as standard.

.Thls study is aimed at improving the performance of these gystems in

detecting ruptured slugs before they have become stuck and require
extended outage time for dlscharge.

Significant Reports

lﬂ

Routine
July monthly reports of Reactor Section Units will be found in the fol-
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Routine (Continued)

lowing doocuments: Operaﬂions Unit - HW-25524, Process Unit -
HW-25522, Plant Engineering Services Unit - HW~-25495, Radiation
Monitoring Unit (Technical Report) - HW-25485.

Other routine reports were:

"Reactor Process Committee Meeting - July 31, 1952" - HW=-25215,
"Slug Jacket Failures During August" - HW=25489, :
"Production Summery - August" - HW=-25517.

Non=—Routine

"l00-C Startup Program, Technical-Operational Process Items" - HW=25394.
"Manufacturing Department Operating Standards for the Release of the
Reactor Effluent to the Columbia River" - HW-25167.

"The Expected Production Geins from Replacement of the F Resctor

Blank Tubeg" =~ HW=25434,

"Production Scheduling - Reactor Section" - HW=25405.

"The Evaluation of Filter Media for Use with the Alum-Activated
Silica Process" ~ HW=-25112, ‘

"100-F Area Flow Tests Using Activated Silica and Alum" - HW-25113.
"Irip Report - Investigation of Aluminum Sulfate and Activated
Silica", J. P, Lapngan and R. V, Andrews, (unclassified),
"Decontamination Equipment and Techniques" - HW=25190,

"Calibration of 105-D Process Water Flow Meters" - HW-251:.9.
"Special Rear Face Nozzle with Pressure Relief Fixtures" - HW-25257.
"Thermal Switch Instrument to Cause Automatic Reactor Shutdown in
Event of Process Tube Boiling" -~ HW-25479.

"Reactor Sectlon Remotely Controlled Handling Equipment - Tool Dolly
and Cab" - HW-25333,

"Temperature Monitor Leadwires, 105-F", R. L. Roy to T. M. Clement,
August 19, 1952, (unclassified).

III. FERSONNEL

A,

B,

Organizeation

There were no appointments made in the Reuctor Section during August. A
number of organizational reassignments were made in the Section preparatory
to startup of the 100~C Area facilities.

force Summary
Beginning of End of Net
Month Month Change
Section General 3 3 0
Operations 260 261 1
Flant Engineering Services 19 18 -1
Power & Maintenance : 815 . 827 12

iy ﬂ%gm@@ﬂ%ﬁﬁﬂ
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f} - Reactor Section
Forgce Summary (Continued)
Beginning of End of Net
Month Month Change
Proceas 34 34 0
Radlation Monitoring 58 59 1
Section Total 1189 1232 13

Changes during Auguat consisted of 1l terminations, 12 new hires,
3 deactivations, 2 reactivations, 3 tranafers out and 16 transfers.
inta the Section, '

Safety Experience

No major or sub-major injuries were sustained by Reactor Section

personnel during August.

The Power and Maintenance Unit Safety and Housekeeping Contest for .
August was won by 100-H Area. The Operations Unit Contest winner
for August has not yet been determined.

Radiation Experience

No employee of the Reactor Section received a known over~exposure to
radiation during August, ‘ '

There was one Radiation Incident during the month. This incident,
Class I, Radiation Incidert No. 38, involved the spread of contami-
nation to a Mechanical employee's face during work in the F Reactor
discharge area. The investigation is contained in document HW-25550.

The film "Radiation Hazard Control at Hanford Works! was shown to ap-
proximately 600 employees during August meking a total of 850 who have
gseen the film to date, ‘

There was an appreciable increase in the number of skin contamination
cases at I' Reactor, attributable to the large amount of tube channel
broaching and slug transferring done during the month, A study is being
made of the procedures and equipment in an effort to reduce the frequency
of skin contamination. Increased emphasis has been placed on pre=-job
instruction of employees performing work involving contemination.

Personnel Activities

At month end, 28 employees are recelving on-the~Job training in order to
meet future engineering and supervisory personnel requirements of the
Section. Fourteen of these employees are on asslgnment under the Ro-
tational Training Program,

Ec-8
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e el Activities (Continued)

Meetings were held during the month with appropriate Operations Unit

supervision to review principal design changes ihcorporated in the
C Reactor facilities, ' :

In order to eid in meeting requirements for Trained Instrument per-
sonnel, a training program has been initiated for beginning Instrument
trainees, 8ix such employees began this training during August.
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Richland, Washington
September 9, 1942

MANUFACTURING DEPARTMENT

SE 0 CIIO

AUGUST, 1952

RESPONSIBILITY

On August 11, 1952 agfeement was reached with the Separations Technology

Unit, Technical Section, Engineering Department whereby a division of re- .

sponsibility for the process functlons for the Bismuth Fhosphate and Iso-
lation Plants was mutually agreed upon., The Process Unit, Separations
Section assumed responsibility for routine control of the process active
itles for these plants. ' |

The Power and Maintenance Unit assumed full responsibility for carrying on
Power and Maintenance functions in the Hoi Semiworks during the month,

Minor Construction forces completed work on the second and third cascades

of the U Tank Farm during the month. The Operations Unit has essumed full

responsibllity for all waste metal removal installations at 241-UR (West
Area) and 2/1-CR (East Area). ‘

ACHTIEVEMENT

A. Qperating Experience

l. Statistics

a, i th Phogphate Operation
BEent  IFPlant = Combined

Acid ' Acid Acid
Norma! Magh Normsl Wash Normal Wash
Charges started in Canyon Bldgs. 0 10 b4, 1 by 11

Charges completed in Conc, Bldgs. 3 2 49 1 52 3
Special charges - Conc, Bldgs. 2 19 Al -
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Material balancs thru process,
Yield through process, %
Average cooling time gdays)

Minimum cooling time

*#Includes Recycle from Redox

b.

C.

Separatlons Section

1, osphate Operati (Continued) o
- B _Plant T Plant Combined
Acid Acid Acid
Normal Wagh Normal Wash Normal Wash
Charges Completed - Isolation Bldg. 4 /A 0 L2
Average Waste Losses, % 5.8 3.0 3.2
Special charges - Isolation Bldg. ' 17
108.4
- 105.2
- 58
days) 50
edo erations
: : Auguat July
Charges started 149.8 126
Charges shipped to Isolation . 157.2 119.1
Charges completed-Isolation Bldg. 158 99
" Toms Uranium delivered to storage 106.8 77.2
Average Production Rate per
operating day, Tons 3.5% 2.9 -
Average Dally Operating Rate
for the month, Tons 3.45 2.49
Average yiesld, %
Uranium 97.7 100.13
Plutonium 102.2 103.28
Total Waste Loss, % ‘
Uranium 1.14 1.42
Flutonium .87 1.09
Average cooling time, days 73 79
Minimum cooling time, days 64, ‘ 59
Average purity thru Isolation, ¥  (Not Run) 99
Percent down time 2.96 15.3
234=4 Operation
, Augugt July
Batches started in Task I (RG) 0 28
Batchea completed through Task II 392 304
Runs completed through Task III 194 152
Reduction yield, RG 98.4 98.4
Reduction yield, RM 93.5 94.8
Waste Disposal, units 3.5 5.4
U03_Operations
Augugt Io Date
Uranium drummed, Tons bdoo 34 ”81.53
31.22 247 .91

Uranium shipped, Tons

: m? ﬁ é‘\,.ﬁ@ﬂ‘:gwm
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. d. UO, Operations (Continued)
® Augugt
Average coéling time, days 103
Minimum cooling time, days 95
Waste loss, ¢ .03
e. Power
August July
Raw water pumped, gpm 9,667 9,109
Filtered water pumped, gpm 1,439 1,465
Steam generated, M lbs/hr 109 118
Maximum steam generated, M 1lbe/hr 172 173
Total steam generated, M lbs. 81,025 87,619
Coal consumed, tons (est.) 5,156 5,477
f. NWaste Evaporation
August To Date
Gellons feed processed, 200-W ' 154,000 7,309,000
Percent volume reduction 70.8 73.16
Gallons feed processed, 200-E 630,000 3,705,000
e Percert volume reduction - 67.8 70.5
€. Waste Storage
Batcheg
Metal Waste reserve storsge capacity - T Plant 290*
lst Cycle reserve storage capacity - T Plant 997
Metal Weste reserve storage capacity - B Plant 598
1st Cycle reserve storage cepacity - B Flant 72
Redox Waste reserve storage capacity 2558
*Space Reassaigned
h. Apslytical Coptrol
Laboratory 88 Determinations
T Plant 2927 5542
Isolation 778 2097
Standards 1256 1630
Total 4961 9269
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Activities

Redox Processing

The Redox Flant operated at a record rate during the month,
meintaining an aversge production rate of 3.45 Tons/day. Use
of a weak scrub solution during rework of a high waste solution
required the processing of six runs through the Concentration

Bullding. Y

IBP Processging

Operation of the TBP plant consisted of runﬁing cold Uranium
diverted from the U053 plant in order to evaluate equipment
changes designed to reduce waste losses. Losses ranged from
about.2% at the start of the month to about 20% during the
latter part of the month,

103 _Processing |

UOB production was achieved with difficulty during the month
due to troubles experienced with foaming of UNH material from
the TBP plant during calcination. Failures of both ventilation
and unloading system bag filters resulted in delays in pot un-
loading schedules. Operation of the UNH concentration equip-
ment during the month was satisfactory at the reduced rates
necessitated by lack of feed material suitable for pot op-
eration, '

A test is in progress to determine whether steam stripping will
eliminate whatever TBP decomposition products present in the
final product stream (RCU) which are respomsible for foaming in
the ca)eination furnaces. One nitric acid fractionator has been
converted to a steam still for this test,

Further efforts to overcome the severe foaming encountered in the
calcination furnaces when processing TBP plant material continued
during the month. An extended digestion of feed solution at about
100° C. in the presence of excess mitric acid was not effective in
eliminating the foaming egent. Nitric acid, water, Nonisol,
Silicone Anti-Foam Agent, and heptadecanol were used as foam pre-
venting and foam breaking agents with some success. However, the
duration of improvement was short, 15 to 30 minutes. Varying
quantities of anti-foam agent were added, and the material was
introduced at varioue stages of processing, before and during the
incidence of foaming. No suitable solution to the foaming problem
wag devised using the above listed agents,

Inability to process RCU containing varying amounts of TBP and DBP
through the calcining pots made it necessary to return approximately
60 Tons of this RCU uranium to tae TBP plant for concentration and
temporary storage or shipment off-site in tank cars. All available
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U0 Processing (Continued)

storage space in the U0, plant storage tanks had been utilized,
and this method of RCU disposal was initiated to permit further
experimental operation of the TBP plant solvent extraction
equipment. ’

During the processing of one of the last calcination furnaces
loaded with RCU solution for test purposes, foaming and pressure
generation were severe enough to displace & heavy pot 1lid to the
floor. The incident was investigated and a separate report has
been issued.

Waste Meta) Removal

Blends 1016 and 1017 were made and are currently being held at
the U Tank Farm, as all available storage facilities at the TBP
plant are filled. Sluicing activities continued intermittently
for the first two weeks of the month, being discontinued when

a leak developed in the seal bearing on the sluice pump.

Concentrated efforts have been made to determine a practical and
effective method for the elimination of the fog that forms in the
underground storage tanks during sluicing activities. A fog
nozzle arrangement was installed and water was injected into the
tank without success. Steam was also unsuccessfully tried, The
fog in 101-U was finally displaced by pumping supernate into it
from 102-U tank, then returning the gupernate to 102-U. Less
time consuming methods are being investigated,

3. Speclal Operations

a,

Redox

Fabrication and installation work on the filter system required
for Tygon-contaminated Aluminum Nitrate recovery was completed
during the month and initial operations were carried out. The
quality of the ANN recovered in the first test batches procesaed
appeared to be excellent, but its suitability as a salting agent
has not yet been evaluated in the extraction columns.

The use of KOH was discontinued and the use of NeOH resumed in
the uranium cycle feed solutions., Sodium contamination had not
been reduced in the final uranium streem produced during the
25-day use of KOH. Contamination of the Uranium with sodium ion

is therefors attributed to the transfer of this ion from ANN
solution,

L3

Five drums, approximately 3233.5 pounds of UO; powder, were pro-
duced using e procedure whereby about five gallons of water are

10y
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b. UQ; (Continued) AN
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mixed with the completed charge in the calcination furnaces
and the contenta re-dried, thus converting the U03 to its
monohydrate form., The purpose of the test is to study any
improvement in reactivity. Although preliminary results in-
dicate a marked improvement in reactivity, the actual signi-~
ficance of this test is questionable since analyses of the
powder from pota before hydration gave reactivity results of
nearly the same magnitude as those after. Subsequent to this
test, studies conducted at the K-25 site indicated that al-
though the monohydrate form is significantly more reactive,
~the decreased density of the U0, seriously reduces the capac-
ity of their plant during the u82 and UFA conversion steps.,

On August 27, 1952 a meeting was held with Atomic Energy Com~
mission and Oak Ridge representatives to discuss the sodium,
aluminum and iron content of Hanford-produced uranium. Present
quantities (about 750 ppm total) of these elements were reported
to be causing extreme difficulty in the conversion of the UF,
and UFg at the Oak Ridge plant. It was agreed that Hanford should
take immediate steps to reduce these elements in its Redox and
TBP uranium tc the range of 100-300 ppm total. It is antici-
pated that, while these cleanup steps are being devised and in~-
stalled, all Hanford UO3 will be shipped to the Harshaw plant
for further refining.

¢. Bismuth Fhosphate

In B Plant, ten acid washes were started during the month in order
to clean out the plutomium preparatory to putting B Plant on a
standby status.

Sche e Varianc

Actual production of regular material processed through the Isolation
Building was 132% of the forecasted amount. This was due to the
excellent performance of the Redox Plant and the reduction of a fairly
high inventory which was present at the start of the month. This pro=-
duction established a new record for Isolation.

Redox started 124% of the amount scheduled which was also a record
performance,

Bismuth Phosphate started 88% of the amount scheduled, due to the

necessity of processing six Redox runs through the Concentration
Building.

The U0, Plant was scheduled to produce gseventy-two tons of Uranium
during”the month. Due to operating difficulties this was rescheduled
at mid-month to thirty-five tons, and by month end forty-four tons
had been produced.

T
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4. Schedule Variance (Continued)

The 234=~5 Building met ifs commi tment for assemblies.

B. Egquipment Performance

1. Operating Continuity

At T Plant, the waste evaporator operated less than one-half of the
month due to failure of the 118-TX feed pump and other mechanical

failures,
ctio te ce and Replacement
a. Redox

On 8-17-52 the Tygon lined SS-112 ANN storage tank feiled in a
butt seam defect characteristic of previcus failures in the other

two tanks. Sufficient ANN was moved to the SS-113 stainless steel
tank to bring the level below the leak point. Only 2500 galloms

of ANN was lost through leakage because of the policy of using
material from this tank in the process to the greatest posaible .
extent. : ‘

Water introduced around E Cell blocks in conjunction with canyon
cleaning operations was responsible for a short in the E Cell fire
detecting system, Water to the fog sprays was turned on immediately
and was left on until the cause of the difficulty had been ascerw
tained. Approximately 900 gallons of water were introduced as fog
to the cell without noticeable effect on processing activities or
equipment.

Operation of the dissolvers was normal during the early part of the
month. Indications of silver reactor failure were noted on 8-13-52
with the release of 6 curies of 1131 through the 291-8 stack during
the 24~hour period. The rate of emission continued to rise to a
maxiomum of 16.5 curies (8-21-52) while an off-gas sampling program
was carried out to determine which reactor was involved. Sample
results indicated that the efficiency of the B.3 reactor had dropped
markedly and the unit was replaced on 8-24~52 with the C-3 unit,
previously repaired and tested extensively. The B-3 unit was moved
to C Cell where work is now in progress rejuvenating the silver
nitrate coat by methods previously worked out in the phosphate plants.

22402

The electrodryer ventilation duct in building 234~5 was revised to
provide a one-pass ventilation system for RMA and RMB lines. This
is a dried-air ventilation system replacing the originel helium
system. The duct work in the one~pass system will allow air to be
taken into the system from Room 320 or from the outside atmosphere,
This supply of air will be directed to the RMA line through the
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23=5 (Continued)

electrodryer and then released to the E-4 system. This will
eliminate many corrosion problems created in the past by
carbon tetrachloride fumes picked up from the line and re-
cireculated through the dryer, |

sct,

The No. 3 boiler in 284-W power houss was inspected and ap-
proved by Iravelers Insurance Company inspector on August 6.

'I_:B-E ‘

Extensive modifications were made to both of the extraction
pulse columns (RA) in an effort to obtain waste loss values
consistent with the flow sheet. This work was not guccessful.

c. Improvement Experience

gggguct;gn Tegt,

Several leaking filter boats in which filter paper had been used
to ald filtering thereby preventing excessive material from enter-
ing the recycle soluticns were processed tccording to Production
Teat 23/=5~1~MS, Analysiz of buttons and castings made from this
material indicated that there was no carry-through of carbon from
the filter paper into the castings., In the future, filter papers
will be used with all filter boats known to be leaking,

Capacit
Duplicate testa on both the second uranium and second plutonium
cycles were carried out during the month in an effort to establish
limiting throughput rates for the present equipment, Results were
as follows: '
Second Flutonium Cycle
First test indicated a flood point above 4.5 T/D, the sctual rate
not being determined because of a lack of in-cycle storage space,
In the second test a 4.75 T/D rate was held successfully for an
elght-hour period, )
Second Uranium Cycle

First test indicated a flood point between 4.00 and 4.25 T/D, =a

second test established the rate at a point between 4.50 and 4.75 T/D.
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C. Improvement Experience (Continued)

2.

Adopt antiong and gcoverie

There were no items of a patentable nature reported or adopted during
the month of August in the Separations Section.

D. Events Influencing Cogte

l.

2.

3.

Labo Variance
Tétalnforce for the Separations Section dropped by one.

Combininé the supervision of the RG and RMA Lines hae made three super-
visors available for other assignments in the Section,

By consolidating work of the clerks assigned to the 234~5 Building, one
clerk was released during the month for assignment elsewherg.

ta Variance

Effective Rugust 11, the practice of discarding prepared gammas plates was

o vt

discontinued in the Isolation Building laboratory anmd a plutonium recovery

program initiated. This wes prompted through the Suggestion System and

based on present production retes and sampling frequency, a saving of $720

per year may be realized,
Qther
a, Cogt

As a result of the combined efforts of the Separations Section and
Laundry Services Group, the Separations Section laundry costs have

been reduced by approximately $1000 a month, with additional savings

to be realized by the Manufacturing and other. departments.

b. Janitorial Chargeg
4 review and revision of the distribution of janitor costs will re-

sult in a reduction of janitor charges to the Separations Section of
approximately $3000 a month in that charges for this service will be

billed to all users resulting in closer cost control.

¢, Metal Wagte Diversion

At T Plant, the llA‘TX tank, which was originally allocated for waste

evaporator bottoms, 1s being used for temporary storage of metal waste
effluent from the 106 TX tank. The tranafer is underwey at month-end,

using an 80 GFM pump and overground piping. Eerth fill over the pipe
and around the pump prevent any unususl Radiation Danger Zone. This
unusual operation will provide space for T Flant metal waste without
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c. Metal Waste Diver (Continued )

uge of the TY tank farm, thereby saving approximately $200,000
that 1t would cost later on to provide metal waste remowal
facilities at that location, ‘

d. Purifiocgtion and Recovery Operations = 234-5

Since all process material received on the RG Line from Iso-
lation Bullding is in filter boats, the Purification and Re-
covery equipment has been retired from service, 'This will ef-
fectively reduce operating costs through the elimination of
operating and maintenance labor and materials required to keep
the equipment in operating condition.

Flant Development and Expangion.
l. DProject Status

= Project C-362 - Percentage completion of TBP installations
is estimated to be about 94%. ‘ ~

Vacuum Leak Detector — M-844 - Project M-844, Vaouum Leak Detector,
234~5 Building, was completed and accepted by the Operations Unit on
August 29, 1952,

2. Plant Ingineering

Active study was begun to determine at what outside temperature pro-
duction would need to be curtailed if the fifth boiler is not ingtalled
in the 200-W Power House before the winter months of 1952 and 1953. It
1s also planned to calculate the amount of production that would be lost
for various predicted weather conditions if the boiler is not installed
in time to meet the heavy winter demands.

Significant Reports Issued -

1. Routine
Document Title Author
HW-25501 Separations Section - Operations V. R. Chapman

Monthly Report

HW=25500 Separations Section - 234~5 Operations V. R. Chapman
Monthly Report .

HW-25523  Separations Section - Process Unit W. N. Mobley
Monthly Report

HW=-25531 Separations Section - Radiation "A., R. Keene
Monitoring Monthly Report
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1. Routine (Continued)

Document
Unclasaified

HW-25562

HW-25397
HW-25568

2. Non-Routine

ocument

HW-25262
HW-25106

HW-25214
(PES #29°

HW-25122
(FES #28)

HW=~25279

HW=-25302

EERSONNEL

AI

B,

Orgapization

Iitle

Separations Section - Power & Maintenance
Monthly Report

Separations Seotion - Plant Engineering
Monthly Report

Separations Process Committee Minutes

Essential Materials -~ Operations Unit
Separations Section

‘Igﬁle
Report on the Investigation of the WR=~008
and X-l Tank Failures

Study of Irradiated Metal Transportation
and Purex Dissolver Charging Operations

Redox Crane Equipment mnd Operation
Data to Assist in Formulation of Policy
For As-Bullt Drafting Program 200 Areas

Determination of Neptunium (237) by
Solvent Extraction

Redox Particle Problem

HW-25533 il

utho

R, T. Jessen
C. P, Cabell

L. M. Knights
J. P, McBride

Author
F., A, Hollenbach -

C. F. Falk
B. D, Wilson
B, 'M. Stark
K. H. Hammill

J. P, Fichten

The Process Control group of the Process Unit assumed & more formal status
during the month with the acquisition of personnel and the transfer of re-
sponsibllity for the process functions of the Bismuth Phosphate and Isow-

latlon Plants,

Force Summary -

Section General

Operations Unit

Power and Maintenance
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.“ B. [Force §mm‘ (Contintied)

Start of End of Net

Month Month Change
Process Unit 72 72 0
Radiation Monitoring Unit 68 71 3
Plant Engineering Gervices Unit = _20 ) ke
Section Total | 1431 1430 -1

C. Safet eris

On August 11, an employee of Power and Maintenance Unit incurred a
fracture of his left second rib when he fell upon a material handling
pallet which he was attempting to mowe. The injury was classified as
& sub-major, ‘ .

D. Radiation Fxperisnce

In the Redox Facility, failure of a silver reactor ig the B dissolver
caused a maximum stack emission rate of 17 curies I1l per day., Re-
placement of the faulty equipment remedied the situation.

Bolling of stored Redox waste material in the 110-S tank, caused local
tank condenser and ground contamination and jindicated the early need for

“ more efficient cordenser action or other means to curb the emission of
radloactive materials to the atmosphers,

E., Personnel Activitles
Nothing to report,

Ry
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AUQUST 1952

GENERAL

Work Authorities and Directives were received from the A.B.C. covering
the Remctor Macilitles, Water Plant, Separations Plant, 300 Aree, and

. Gable Butte Railroad for the "X" expansion program. Funds totaling
$2,670,000 were authorized to the General Hlectric Company for continua-
tion of work on Program X.

Several drafts of a proposed Special Agreement (G-12)with the National
Carbon Company covering the procurement of an additional 4,125 tons of
graphlte were prepared, based on the Nationel Carbon proposal, and these
served as the basis for negotlations between National Carbon and the
A.B,C. during the month., It is contemplated that the total of 8,000 tons
of graphite required will be obtained by modifying existing Special Agree-
ment G-5 for 3,100 tons to provide for an additiomal TT75 tons. Although
delivery of graphite under G-5 is to start in March 1953 (at 250 tons
per month) and delivery wunder G-12 (550 tons per month) is propused to
start in November 1953, it 18 becoming apparent that the key to meeting
these dates will be successful expediting assistance by General Electric
and the A.E.C. to assist Natilonal Carbon in obtaining materiels and
equipment required to mobilize graphite-producing facilities.

TECHNICAL SECTION

Exponential pile meagsurements of the vuckling, diffusion length and thermal
utilization of the 7-1/2" lattice, wet and dry, have been completed. These
results are consigtent with those previously obtained for 8-3/8", 8",

T" lattice spacings.

A method of measuring the reactivity of a lattice by the insertion of a
small number of lettice cells into a reasctor is being investigated. It

hes been shown that 1t is possible to obtain a constant energy spectrum

of neutrons in the cells under test by adjusting the thickness of a graphite
buffer layer. ‘

Preliminary evaluation of 13 "as rolled" urenium rods irradiated at Chalk
River indicetes that the smallest dimensional changes occurred with the
rods rolled at the high alphe temperatures.

Initial results of beta phase rolling, employlng several experimentally
rolled uranium rods, indicate that a random orientation cen be obtained
if proper temperature control is meinteined. The rods exhibited good
surface conditlons and a relatively fine grain size esround the outer
Periphery which increased graduslly toward the center of the rod to a
maximum size equivalent to that obtained by betsa heat treatment.

In the analytical laboratories, the applicabillty of spectrochemical

analysls for impurities in uranium blllets hes been extended to nine
additional impurity elements, including iron and sllicon now done

e
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routinely by slower and less accurate or precise wet methods. A new
Consolidate mags aspectrometer for gas and heavy isotope analyses has heen
installed, Methods have been found for determination of mercury and
turbidity in water to sensitivities of 0.0l and 0.10 ppm, respectively.

Additional studies of corrosion and erosion effects on tubas and slugs.
are contimuing in an attempt to determine the cause of the slug rup-
tures and leaking tubes. The pitting which has been observed on both
slugs and tubes appesrs to be caused or aggravated by ilrreguler flow
patterns. Ixperiments have been designed to determine the effect of
different methods of water treatment on the rate of attack. Studles
on designs of slugs which will help to prevent slug cocking are contin-
uing.

The gas evolved from an irradiated sample of boron carbide has been
analyzed, In addition to the helium, which is present in approximately
theoretical amounts, large quantities of other gases ware also found.
These gases may result from decomposition of impurities present in the
sample or apparatus. Two possible modificationa of the dealgn for the
¢ Pile horizontal rod ure being considered.

Preliminary results of in-pile experiments indicate that Texas coke
bage artifliclal graphite, a material which will be supplied for future
plle construction, will ba sultable from an irradiation damage stand-
polnt,

Heat transfer calculations to determine the temperature distribution
on the ends of slugs in piles operating at higher power levels than
the present piles have indlicated that tube powers may be limited by
these cap-end temparatures. Addlitional calculations are being made
to assist 1in the design of slugs to be used at these higher power
levels.

The minimun residual can wall thickness for the four-inch slugs canned
by sleeveless cauning techniques is 22 mils as compared with a value

of 12 mils for the slugs cenned by the standerd method using a canning
sleeve. Additional studies with eight-inch slugs and standerd canning
technique have shown no definite reason for the excessive Al-81 penetra-
tion,

An examination for corrosion of irradiated slugs canned by the lead
dip method and those canned hy the standard triple dip procedure
indivated no essential difference which could be attributed to the
method of cenning.

Equipment flushes are contimuing in B plant with the objactive of
achleving a true standby basis in the near future.

The Redox plant operated at 97 percent on-stream (IAF) efficilency
during the month and new production records were achieved. Capacilty
bottlenecks were determined at varicus points in the process and tlow-
sheet changes to the plutonium cycles indicated the feasibility of
processing at the equivalent rate of 6 T/day thraugh these cycles.

PN
i :h{m’mm
P2

EW-25533 {7

O



Dngineering Department m EW-25533  ©.TH

Following "cold" solvent extraction studies in the TBP plant which gave
uranium losses in the range of 0,5 to 2 percent, previous changes were
sonverted for "remote" maintenance and confirming cold runs resumed.
Losses were again high--6 to 30 percent--and efforts are now being made

to determine the cause. TFoaming of concentrated ROU in the UO3 conversion
pots has been reduced by steam stripping the ROU product beforé concentra-
tion. Plans are under way to include such & step in the routine operation
of the plant.

The prebaratory steps for Hot Seml-Works operation are well under way and
cold operation is expected in a few weeks. '

The Works Laboratory Area attained construction completion status as
follows by month's end: CA-381, Radiochemistry Bldg., 37.4%; CA-39k,
Outside Facllities and Utilities, 71.2ﬁ; -385, Radiometallurgy Bldg.,
sa.éé; CA-klk, Bldg. 326, 33%; and CA-42l, Librery end Files Bldg.,
88.06. : ‘

DESIGN SECTION

Direct englneering effort for August was distributed approximately 47.5%
to the expansion progrem, 18% to research and development studies and
3&.5% to other design proJjects and ordecrs, This represents an increase
in the effort devoted to the expansion program and a decrease in work on
reseerch and development.

Design progreas for CA-51..-R, 1l00-K Reactor Facilities, was 4.5% for the
month, with design completion 33.5% at the month's end.

The Title I and Title ITI design for CA-512-W, 100-K Water Plant Tacili-
tles, being performed by C. T. Main, is approximately 19.5% complete.
The design achedule is being revisef to reflect changes in previously
assumed deslgn ascope.

Design scope ectivity on the Purex separations facllity was accelerated.
A schedule for completion of design scope by late December 1952 was
developed and issued. Major progress during the month included the
development of Process flow Diagrams and Englneering Flow Diagrams.

Special emphasis was placed on the development of design criteris for
the 313 Building slug canning mechenization. Preliminery drafts of
these criteria and specifications are currently being reviewed and
revised to conform to the requirements of the slug canning mechanization
program.

Preparation of design scope and the project proposal for the activated-
sllica alum test facility at 100-D wes initisted and is proceeding.
Design wark on an activated-silica elum test installation st the 100-H
Ares was discontinued when it was determined thst the existlng water
plant was adequate to supply the flows necegsary for plle enrilchment

tests.
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The preparation of the preliminary project proposal for the 100-K Area
facilities was in the final stages at the month's end. The draft igsue
18 scheduled for completion early in September with the final issue
scheduled to be transmitted to the A.E.C. by September 30.

Design of the Recuplex Installation, CG-496, was advanced 13% during
the month and is approximately 25% complete. Drafting hag started on
TT vessels of an estimated 102 vessels required.

PROJECT SECTTON

Major projJects advanced during the month and attained'construction comple~
tlon status as follows: (0G-349, Hot Semiworks, 99% (no gain); CA-362,
Waste Metal Recovery (TBP), S4%; CA-431-A, 100-0 Production Facility
(Reactor), 97%; CG-438, Ball Third Safety System, 11%; CG-483, Downcomer
Repairs in 100-B, D, DR, H and Replacement in 100-F, 5% (no gain).

The promised delivery of boron steel balls for the Ball Third Safety
System (CG-438) has made possible a shutdown schedule of reactors beginning
November 17, 1952, A design change in the Ball Third Safety System has
been made t0 introduce greater reliability, and the final draft of work
procedures for this System has been started.

Total value of work now aséigned to Minor Construction is $8,523,000, of
which $1,200,000 remains to be accomplished. ‘

Project Englneering worked on 72 project items and 16 informal requests,
totaling $20,554,400. Important projects now in progress include the
Ball 3X Program, Plle and Pile Water Plant Improvements, Hot Semiworks,
Downcomer Repairs, and Experimental One Tube Ink Facility.

Major buildings and facilities of 1Q0-C Waterworks have been completed.
except for incidental work on clean-up, painting, instrumentation, balanc-
ing ventilation, switchgear tie-ins, and calibiations. The 105-C Build-
ing has likewlse progressed to tlie stage of clean-up and installation

of inside partitions. The hydrodynemic test on the Process Unit was
completed satisfactorily on August 28. Work was essentially complete on
installation of rear face thermocouples and the equipment and piping for
gas supply to the unit. The three control systems are being installed
and tested.

Because of unbalanced craft crews, with resvitant delays, progress on
CG-362 (TBP) was slow during the month. Work assigned to Minor Construc-
tion 1s about on schedule on the EX, BY, T, and TX Tank Farms. Revision
No. V to the project proposal for CG-362 was issued by the A.E.C. on
August 11, with a total estimated cost of $S3,000,000. Continued

Study of the slurry pumps indlcated that the previous breakdowns were
caused by misalignment of the pump bowl. The latest purp installed in
the 101-U Tank has functioned without mishap for 450 operating hours.

The work stoppage begun by 100 millwrights on July 28 in protest against
layoff of 100 millwright-inspectors was concluded August L.

4

] )
d ":1‘.';04:‘)”‘, i o
LT N bR
L cnd WA T
| A RVEREY




il ran ol

I

Engineering Department

- HW-25533

To avoid jurisdictional disputes it has been decided that all unloading

in the fenced warehouse area in North Richland will be done by G. E.
personnel.

ORGANIZATION & PERSONNEL

Total on Roll August 1, 1952 1,553
Accessions 38
Separations Ly
Total on Roll August 31, 1952 1,547

A. B. GRENINGERJ]&UHKEE

ENGINEERING DEPARTMERNT
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CONTRACT ACTIVITIES

During the month of August 1952, the following major items of work were
bandled by the Contract unit of the Engineering Depa~tment:

1.

Specinl Agreement No. G-1l with Remington Rand, Inc., covering the
microfilming of records, was aepproved by the Commission or August
1h, 1952, and the formal Notice to Proceed was issued on August
15, 1952. Conformed copies of the Agreement were distributed on
August 20, 1952.

Several alternate drafts of a proposed Special Agreement No. G-12,
covering additional graphite production to be performed by National
Carbon Company pursuant to continuing negotiations, were prepared.
Proposed Agreement G-12 covers 4,125 tons of additional graphite
production and it is contemplated that Special Agreement No. G-5
will be modified to add approximately 775 additional tons of
graphite production in order to bring the total of Agreements G-5
and G-12 to 8,000 tons. Agreement G-12 was discussed at various
meetings with the Commission and copies of a tentatively agreed upon
draft were forwarded to Washington for comment. Negotiations
continued during August and it is anticipated that negotiations
will be completed during September.

Modification No. 2 to Special Agreement No. G-I, Prepakt Concrete
Company, covering extension of time, was approved by the Commission
on August 12, 1952. Executed and conformed copies of the modifica-
tion were distributed August 19, 1952.

Preliminery negotiations for a possible engineering sssistance con-
tract in connection with the expansion program were continued dur-
ing August. Various engineering firms were contacted and inter-
viewed and several companies promised definite proposals subsequent
to further study of Hanford requirements.

On August 19, 1952, the Nationmal Carbon Company wae requested to
submit a proposal coveriag an extension of Speclal Agreement No.
G-3 for en additional period of one year for the purpose of con-
tinuing the present graphite experimental program. National Carbon
Company's proposel is expected early in September.

Word has been received from Combustion Engineering Company that they
would accept our proposed amount settling all claims outstanding
under Subcontract No. G-182. All material has been submitted to
the Legsl Depertment for Study and recommendstions before drafting

a supplemental agreement to Subcontract No. G-182,

Modification No. 1 to Subcontract No. G-303, Morrison-Knudsen
Company, covering a setilement due to an accident resulting from
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removal of deaerator equipment, 1s being held by the Commission
pending audit of the labor escalation claim. It is the desire
of the Commission that both modifications be processed simul-
taneously. An audit has been made of the claim and certain '
differences and deletions furnished to Morrison-Knudsen Compeny.
It is understood that Morrison-Knudsen will submit & new claim

- covering labor escelation, at which time Modification No. 2
will be drafted covering this claim.
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Pile Technology Unit

D. RQ Reed
E. R. Edmonson

Name,
R, L. Dickeman

. A, B. Carson

Go Ee. McCullough

Jo Wo Riches

8-7/6=52

8l /B=52

8-5/6~52

8752

8=1/6=52

Addrees

Argonne National
Laboratory

American Cyanamid
Arco Falls, Idaho

Blace Visited

Mallinckrodt
Chemical Works

Locklgnd Plant

National Lead Co.
of Ohio = Fernald
Plant

Mound Laboratory
Monsanto Chemical (lo.
Miamisburgh, Ohio

The Brush Beryllium
Company - Cleveland,
Ohio

National Lead Co,
of Ohio = Fernald
Plant

Lockland Plent
Mound Laboratory

Monsanto Chemical Co,
Miamisburgh, Ohio

National Lead Co,
of Ohioc = Fernald
Plant

HW=-25533

Purpose

Consult on
irradiation of

samples

Study process
techniques

Purpose

Discuss the egg
testing program

Consultatlion on
nuclear problems

Discuss the egg
testing program

Discuss continuing
special irradiations
and the revision of
the "B" metal
program

Consultation on
thorium fabrica-
tion problems

Discussions on
uranium fabrication

Consgultation on

‘nuclear problems

Discuss continuing
speclal irradiations
and the revision

of the "B" metal
program

Consultation on
metallurgy of
uranium
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E@g
R. L. Knecht

"W. T. Kattner

R. M. Fryar |
W. R. Lewis

. D, C. Worlton

R, S, Dalrymple
E. C, Pitzer

Date
8=1/22-52

8-1/22-52
8u1/14=52
8~1/14=52

8-20/30=52

. 8-20/30-52

8=-20/30=52

8~28=52

8-19-52

82052

8-21/22-52

Beb=52

) ite

National Lead Co.
of Ohio = Fernald
Plant ’

Simonds Saw and
Steel Company

National Lead Co.
of Ohio = Fernald
Plant

Simonds Saw and
Steel Company

Intarnhtional
Nickel Company
4lcoa

Fairbanks Morse Co.

drgonne National
Laboratory

Cal Research
Livermore, Calif.

Douglas Alrcraft
Santa Monlica

Electro Circults, Inc,
Pasadena, Callf,

Colimbia Electric
Company

A=25533 1

Eurpose

Consultation on
metallurgy of
uranium

Consultation on
metallurgy of
urand.um

Consultation on
metallurgy of
uranium

Consultation on
metallurgy of
uranium

Technical
consultations

Technical
consultations

Techniéal
consultations

Consultation on
corrosion
problems

Consultatlon on
problems con-
cerning ultra-
sonic testing

Consultation on
problems con=-
cerning ultra=-
gopic testing

Copnsultation on
problems con-
cerning ultra-
sonlc testing

Discuss surface
treatment of
tube sectlions



25533

1

Lod e

The operating levels of all piles wers limited by vapor binding during the month;
B Pile was also occasionally limited by outlet water temperature in one section
of the fringe zone,

Process Specifications

Final approval was obtained for the specifications for reactor cooling water treat-
ment using ferric sulfate as the‘coagulant, and the specificatlons are being
published as HW=25317, "Process Specifications, Reactor Cooling Water Treatment",

A rough draft of specifications for process water treatment using alum as the
coagulant 1s being prepared.

Discussions were held with repregentatives of the Manufacturing Department on the
specifications for the Pile Process and revisions are being made to prepare these
specifications for final approval, Compilation of the revised specifications for
C Pile was nearly completed, ‘

Item II of the Manual of Physics Standard Practices, "Xenon Calculations", was
completed and is being issued as HW=25076. This section explains the use of the

’ tables and equations involved in the calculatlion of this important transient
poleon, Examples and charts are provided to illustrate the variation of Xed32
and 1135 with pile power level and flattening, A rough draft of the section on
long term reactivlity changes was completed and is currently being reviewed.

Ruptured Slugg

Thirteen ruptures occurred during the month of which nine were Group &, three were
Group 7 fringe tubes,and one was a receptacle slug containing a graphite sample.
Elght of the Group 8 failures occurrad at F Pile, Six of these slugs were exten-
sively pitted, and one was slightly pitted in a manner similar to that recently
noted on a number of other slugs in F Pile, It was not possible to determine
whether or not the pitting was responsible for the failures. It was also noted
that five of the eight failures at F Pile were charged on January 18, 1952, Data
from the fallures occurring during the month, along with compilation of current
rupture rates will be presented in HW=25499, "Ruptured Slugs and Comparative
Rupture Rates for August, 1952", by L. W. Lang and R. J, Bartlett.

Leaking Process Tubes and Pitted Slugs

Seven process tube leaks occurred during the month, one at F Pille, two at D Pile,

and four at B Pile, The leak in F Pile was in tube 4068~F which also contained

a ruptured slug at the position of the leak, but it is not known whether the slug

rupture caused the leak, Leaks occurred in tubes 3175-~D and 1692~D in the region

8 to 10 feet from the rear Van Stone flange and in tube 2660=B in the five feet
“ of the tube, Thres additional tubes at B Pile had leaks in the rear Van Stone
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flanges. The tube sections are being examined by the Pile Materials Sub-Unit.

The charges in five of the eight tubes at F Pile in which slugs ruptured during
the month were examined and a total of 15 pitted slugs were observed., In additionm,
seven of the elght ruptured slugs were found to be pitted. Five other charges ‘
which were pushed from F Plle for reasons other than slug rupture were inspected
and a total of five pitted slugs were observed. An examination of the slugs from
lesky tube 3175-D revealed several slightly pitted slugs but the pits did not
appear to be of the same type as those observed in the F Pile., Pitting was also
observed in several dummy slugs from the downstream end from a charge of DR Pile.

A summary of the leaking tubes and pitted sluge that were observed in F Pile along
with a review of a number of operating variables that may have been factors in
causing these incidents during June and July, 1952, was presented in HW=-25417,
"Tube Leaks and Pitted Slugs at F Pile during June and July, 1952", by D. J. Foley.
The operating variables dispussed included tube bowing, cooling water temperature,
tube and charge movement test programs, water flow rates, and water quality.

tart~ dure fo ; -]

A survey of the transient conditlons associated with start-ups of the nine rod
piles indicates that in some instances at B, D, F, and DR Piles, a "forced poison"
start-up will result in prodmction gains of 300 to 500 MWD compared with a cute
back start-up, and 50 to 150 MWD compared with a regular polson start-up, In a
forced poison start-up, pile operation after an outage is resumed at a high level,
without temporary poison. When the control capacity of the horizontal rod system
has been taken up, the pile is shut down and temporary poison added. After an
appropriate period of operation, the temporary poison is discharged, and normal
operation resumed. Recommendations f'or use of these several types of start-up
procedures were presented in HW=25415, "Start-Up Procedure for a Nine-Rod Pile",
by R. 0., Brugge.

400 = 300 Ares Process Development Survey

The purpose of the survey is to examine and evaluate the potential gains which can
be realized from process development in the 100 - 300 Areas. Preliminary inves-
tigations were accomplished during July. During August considerable efforts were
spent in securing and anslyzing the production and cost statistics necessary for
evaluating the means and methods of increasing production rates and of decreaging
production coste. The project is scheduled for completion in October.

Production Teat

Approximately 3300 tubes of eight~inch metal are now under irradistion. Two slug
ruptures have occurred in this material and analysis of the rupture rate by the
equivalent exposure method indicates that the rupture resistance of the four-inch
and eight-inch metal charged since the first of the year is now approximately equal.

.....

o
o

Lot Y . o,
1 flf '.;:‘.‘ k
el Ho
e

AT - oy
F‘b al Y IR TSR IS R AT )’ NI
33\:3 Q‘M‘t‘&" Ui Gl b el

I

Wl



i

?1le Technology Unit SR HN-25533 7| &

uptured Slu

‘The correlation of ruptured slug hahﬁvior with a number of slug manufacture and

pile operating variables were presented in HW-25177, "Analysis of Ruptured Slug
Data", by L., W, Lang. A survey of the probable limit on the power level of

Pile caumed by slug ruptures indicated that the previous estimate of 650 MW now
appears conservative because the Group 8 metal rupture rate apparently does not
increase as rapldly with tube power as did Group 7, and also the rupture

resistance of Group & metal charged since January 1, 1952, appears to have improved.

PILE PHYSICS
ile tion =

The basic planning of the C Pile start-up proceduree and experiments has been
completed and discussed with the responeible Reactor Sectlon personnel, Estimates
have been made of the time required for these operations, and a rough schedule has
been drawn up, Congideration is now being given to the detailed planning of the
technical experiments to be performed.

The preparations for the start-up itself are progressing as scheduled., The
major portion of the instrumentation has been firmed. Special components are
being fabricated; and data schedules, with the assocldted tabular date for prep-
aration, are nearly complete,

Report HW-25477, "Methods for Predicting Polonium Yields", was prepared for
issuance during the month, This work revises formulae which are now being used
in predicting polonium yeilds to include corrections for changes in operating
conditions since the previous prediction methods were set up,

-
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Polonium yield data, as reported by Mounds Laboratory from calorimetric measure
ments, have been used to calculate the average thermal neutron flux in a process
channel containing a low neutron absorber., These calculations relate thermal
neutron flux to the specific power output of the adjacent uranium bearing
channels,

Gas Generation - "Ink" Facillty

An attempt was made to evaluate the rate of gas formation in the proposed "ink"
facility = a facility which would provide pile control by means of a circulating
boron solution with variable boron concentration. Gas is produced through the
(N 4 SBlO ‘ 3Li7 + pHe# o energy) reaction; the reaction products dissociate
the water by transfer of energy. The quantities of gases formed, particularly
hydrogen and hydrogen peroxide, are sufficient to warrant special provisions in
the design of the system to insure the removal of gaseous products.
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Fifty-five of the 90 slugs programmed for pile exposure under this production

test to ascertain radiation stability characteristics of both extruded and

rolled thorium metal have been charged to date. 4 portion of this material is
being lrradiated in standard flattening columus, while the remainder are being
irradiated adjacent to natural uranium sluge in regular metal channels., These
exposures will also serve as pllot exposures for the possible use of this material
in front~to~rear flattening applications,

Jonizatlon current versus collectlion voltage characteristics of the high tempera=-
- ture gamma-compensated ionization chamber, which was developed at KAPL and will

be utilized in the C Pile octant monitoring system, have been periodically
measured during prolonged plle exposure, Operation is stil' satisfactory after an
integrated exposure of 4 x 1019 neutrons em=2 which would ocrrespond in order of
magnitude to & ten year exposure in the proposed C Pile application.

The effect upon plle reactivity of varying the uranium slug length between seven
and nine inches, assuming constant can base and end cap dimensions and a specified
active charge length, have been calculeted and summarized in HW-25424, "Effecte of
Uranium Slug Length on Pile Reactivity", G, C. Fullmer, Avgust 26, 1952, The

- magnitude of the total effect is small but the specified active change length
paraveter imposes discontinuities which may be relatively large for certain
incremental changes in slug length. '

Inconsistencies previously observed in the Test Pile neutron flux calibration work.

- have been eliminated, and the calibration program is now proceeding ae planned.

Preliminary results have been obtained in the determination of the redial neutron
flux distribution through a uranium slug.

t u cti

The experimental slug rupture detection ingtrumentation, i.e., the delayed

neutron detector, scintillating crystal gamma spectrometer, and the electronic
equipment assoclated with these systems demonstrated good stability during
operation this month, Performance to date indicates that these systems have
reached a state of development which would permit the utilization of elther system
in a pile lnstallation, However, some uncertainty still existe regarding the
sensitivities of these systems as compared with the C Pile beta system for the
detection of an actual rupture. It is thie point that will receive the emphasis
in future work on this problem.

A two chamber mock=up of the ¢ Pile bete monitor was installed and tested at
H Pile during the month, The C Pile system utilizes continous flow through
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individual chambers on each orossheader with the signals from adjacent orosg-
headers being electrically balanced, Uranyl nitrate lnjection tests demonstrated
the 0 Pile system to be five to ten times more sensltive than the exiating bata
monitor now belng used at H Plile.

The operation of the scintillating orystal gamma ray spectrometer contlnues to

be encouraging. The system has operated continucusly for three months without
component replacement., Minor voltage drif'ts have ocourred but 1t 1s believed that
these can be made negligible in an operational system, In uranyl nitrate tests
the spectrometer system has been significantly more sensltive than the C Pile beta
system and much more sensitive than the exdsting beta monitor. It 1s still not
possible to relate these lndlocated sensitivities directly to the case of an
actual rupture, however. The spectrometer system also possesses a degree of
power level independence not present in other systems.

The gamma spectrum emitted from a thorium slug with an exposure of about 400

' MWD/AT was both experimentally and theoretically determined with olose agreement

observed, The experimental measurement was made with the scintillating crystal
gammsa ray spectrometer with theoretical absorption corrections applied to yleld
the correct relative intersities,

General theoretical technlques were applied to yleld the spectrum as a function
of total exposure, exposure rate, and decay time, Thls study also ylelded the

anticipated U233 concentration in thorium as a function of the same parameters,
A report sunmarizing thils work 1s being prepared,

Uraniup Exposure Determination

The poseible utilization of the gamma ray spectrometer to determine the integrated
exposure received by uranium slugs 1s belng investigated. Present techniques

are open to gusplclon since the highest intensities come from short half-lived
components and thus do not yleld the integrated exposure, It is hoped than an
appropriate long-lived component can be isolated by means of the spectromater

and used for monitoring purpcses,

The DR Pile IBM automatic tube outlet water temperature recording facilitles has
malintained the routine schedule of traverses during the month. Some intermittent |,
cperational difficulties were experienced and are being corrected.

The Flexowriter tube outlet water recording facility at B Plle has continued to
operate in a'satisfactory manner, The utility of this type of equipment which
records the 2004 outlet water temperatures in about ten minutes, entering the
data into perforated tape and simultaneously typing the temperatures on face maps,
is rapldly heing demonstrated, Data in this form are expected to enhance pro=-
duction through the almost continuous picture of temperature distributions which
can be obtalned, thereby guiding temperature traasient control both during
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equilibrium and start-up operation., This equipment was algo instrumental in
quickly isolating a recent B Pile water leak. A schedule of routine traverses is
being formulated in support of the Plle Physics program, ‘

- (0] \

Regular metal teeting proceeded routinely during the month,

Eight lots of Mallinckrodt billet eggs were tested and yielded TIS valuea ranging
from 14 to 17,

Graphite bars from five experimental heats were tested for reactivity effect
during the month and the results reported to the interested groups.

SIELDING STUDTES
1 0 4

Data verifying the fast neutron distribution in an iron-masonite shield and con-
firming the thermal neutron distribution in a Brookhaven concrete shield, through
the use of molybdenum rather than gold as a detector have been obtained., Sulfur
detectors are now being actlvated to reproduce previous data describing the fast
neutron distributions in both iron-masonitu and Brookhaven concrete shields. It
is expected that these latter data will conclude measurements of neutron dis-
tributlons in both shield types. Major emphasie is being placed on the organiza-
tion and analysip of the quantities of data thus far obtained,

Plans are belpr mude to measure the gamma ray distribution in an iron-masonite
shield. Photographic film is being seriously consldered in this application.,

diation 5] a

The necessary equipment for determining the water released from shielding material
during pile exposurs has been fabricated. The determination of the abeolute

rate of water loss, as well as the relative importance of plle radiations and
temperature in inducing water loss, is the primary objective of this work, FEquip~
mexnt has also been fabricated and tested to determine the rate of water loss from
concretes as a function of temperature.

The basic measurements of the gamma and neutron leakage through a standard ring
and donut gun barrel assembly have been completed, The A test facility at D Pile
was utilized in this work.

A taper bore gun barrel assembly is now undergoing test and will be compared in
performance with the standard, Some preliminary data have been obtained in
regard to this latter assembly. '
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- A sample of boronm carbide was irradiated to determine the rate of gas evolution
as a function of pile exposure to supplement caloulations of gas production
rates in the O Plle horizontal conmtrol rods, Both the quantity and compoaition
of the evolved gases are of interest in this application, Helium, a reaction
produst of neutron capture in B0, was collected at a rate considerably lower
than the caloulated production rate when the sample temperature was maintalned at
about 20°0, However, the theoretical yield rate was approached as the boron
carbide temperature was raised to about 80°C, indlcating a strong temperature
dependence in the diffusion rate of helium from the boron carbide crystals,
Large quantities of hydrogen and other gases were also observed, but ne poaitive
explanation of their origin can be advanced at present.

Neoprene pigtails and O=-rings were gilven accelerated exposures in gamma radiatlon
fields to ascertain the ecceptability of this material for use on the rear face.
Exposure in excess of 10/ roentgens resulted in no apparent deterioration of
these components,

Boiling Studies

The investigation to determine which types of tube instrumentation would be
satisfactory to permit relaxation of the tube boiling limits has bwen continued.
Efforts are belng concentrated on three systems which seem to offer the most
promige of suitability for the purpose and which can be put into operation
relatively quickly. The three are: (a) a system comprising two Panellit gauges
per tube, (b) a system consisting of one Panellit gauge per tube and a switching
system whlch would permit very rapld scanning' of the tube outlet thermocouple
temperatures, and (o) a system in which only the present Panellit gauges are used
but in which two tubes would be connected to each gauge.

The value of a Panellit gauge to detect abnormal flow conditions depends 1ln part
upon how fast it will respond to a change in tube pressure. Tests have indicated
that this time is on the order of a fraction of a second. Its value will also
depend upon the rapidity with which steam will be formed in a tube following a
reduction in flow. Results of tests conducted on the full scale tube mock=-up to
determine these factors are promising.

Testing of a small scale mercury jet switch for the rapld scanning of tube outlet
temperatures has been proceeding, and its performance to date has been patisfactory,
In addition, tests have been conducted on the tube mock-up to determine whether
high temperature damage could occur in a tube before the dangerous conditious

would be detected by a temperature-sensing element at the end of the tube. The
resulte indicate that in almost every case an element with a short response time
would detect the condition before serious damage would occur,

Attention ls being given to the third asystem since it is eimllar to the first in
theory and additlonal Panellit gauges would not be required. A disadvantage of
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the system ls that Panellit gauges so connected wowld be less sensitlve to changes
in a seingle tube than would individual Panellit gauges. Nevertheless, the system
‘may be sufficiently responsive to permit ite use. -

Caloulations are also being made to permit specificatlon of the tube boiling
ldmite for the 0 Pile. dlthough bolling considerations are not expected to limit
the pile power, the tubn limits must be knnwn to permit safe operation under
transient conditlions such as start-up,

Slug Considerations

Axlal temperatures in some slugs in the plles are above 300°C, MAs high levels are
reached, the temperatures will go higher. Since they may lead to excessive grain
growth and stresses, caloulations were made to determine the effect of removing

a portion of the uranium at the axie of the slug. The results indicate, for

‘ example that the maximm uranium temperature would be decreased from about 460°C
to 16000 for 1000 MW operation if a 0,5 inch diameter hole were drilled at the
center of the slug.,

Extensive caloculations have been made to investigate slug can~end temperatures
under ¢ Pile operating conditions., The maximum temperatures are expected to ocour
about two feel downstream from the center of the tube., The calculatlions indicate
that the temperatures will reach about 160°C for (a) 40 gpm flow in the tube,

(b) an antloipated 5 psi film build-up, and (c¢) a tube power of 645 KW when ths
inlet water temperature is 200C, The saturation temperature of the water at this
location will be about 176°C under the conditions specified. Since the effect of
local boiling on the can-end and jacket is not known, it is recommended that the
maximum permiesible tube powers be based on can-end temperaturea that are about
15°C below the saturation temperature of the local water, Should the saturatdon
temperature of the water be increased by ilncreasing the back pressure of the
water system, the permissible tube power may be permitted to rlse accordingly.

Additional calculations are being made to determine the manner in which can-end
temperatures vary with can-end thickness, Such calculations will assist in the
deslign of slugs which may be used at levels appreclably higher than those
discussed above, It may be noted that cen-end temperatures are, in general,
identical to end~cap temperatures when the can-end and end-cap are of equal
thickness,

A mock-up. thermocouple slug containing a surface and an axlal thermocouple hag
been completed by the Instrument Applications and Design group. MAn attempt will
be made next to can this test slug by standard canning procedures, If the canning
proves successful, efforts will be made to duplicate the procedure with a

standard eight—~inch slug.

"Production Test 105-514~A = Installation of Thermocouples in Process Ohahnels",
by H. H. Greenfleld, HW-24159, July 7, 1952, wae issued. It providee for ‘the
installation of thermocouples in process chamnels to determine the relationship
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between such temperatu-n measurements and those indicated by graphite and C~Hole
thermecouples, Procurement of the wire and stringer components is continuing,
Special tools =re being designed and tested to permit remuval of the C-Hole
stringer at the D Pile when the productlion test is performed,

A supplement to the same production test to permit installation of two channel
stringers in the DR Pile is being prepared. Comparison of the reading between
these thermocouples and near-by thimbls thermocouples will establish maximum
temperature readings for the channel thermocouples., This will eliminate the
necessity of establishing the allowable readings by extrapolation of the data
based on D Pile geometry and lattice conductance.

An investigation was made to determine the effect on local graphite temperatures
at the C Pile of the use of cadmium as the neutron absorbing material in the
horizontal control rods. The boron rods which were originally scheduled to be
used have been indicated to be impractical. Replacement of the boron with
cadmium offers a solution but the neutron - cadmium reaction releases consider-
able energy in the form of gamma rays, which are absorbed in the adjacent graphite,
and the graphite is heated to higher temperatures than would exist elsewhere in
the pile. Calculations indicate that this temperature difference will be on the
order of 25 to 50°C for a pile power level of 600 MW. As a consequence of this,
it may prove necessary to add helium to the pile atmosphere, Fringe graphite
temperatures will then be lowered oa the order of 20 to 30°C from their levels
had boron rods been used,

General

It is possible that the boron rods could be used at the C Pile if the rods could
be gas cooled rather than water cooled. Calculations were made to investigate the
feasibility of gas coocling but the results indicated that such a method would be
impractical. For the particular rod geometry which is available, it was calculated
that the required gas pressures would be well above the 100 psi maximum which some
of the rod components can withstand.

Thermal and biological shield temperature data heve been obtained at the F Pile
under Production Test 105-515-A. The water flow was shut off in selected thermal
shield cooling tubes and both thermel and blological shield temperatures were
measured, Additional data are to be obtained after analysis of the existing data.

Consideration is being given to the cooling water requirements of a shutdown pile.
In particular, tests have been conducted to determine more accurately the
pressures necessary 1o sweep steem from a tube being operated at very low levels.

Calculations necessary for establishing process specification for C Pile have been
made, The specificaticns will cover such subjects as boiling limits, time delay
relay settings, horizontal control rod cooling water flow, and many others. Calcu=-
lations have also been made to determine the period for which flow may be stopped
in either a single tube or a crossheader during pile shutdown. Equations were
rirst established, and solutions were then obtained through use of the IBM
facilities. An accurate estimate of the temperatures involved is quite difficult
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to make because slight imperfections in geometry may make a very large difference
in temperature., For example, in the case of a drained tube, a 2 to 3 mil air gap
between the ribs and a slug may alter the slug temperature as much as 100°C,
However, a 2 mil gap is not unreasonable since blisters on slugs and slight
imperfections in geometry may exist.

CHANIC S
Charging and Dischargming

The investigation of the possibility that the present charging practlices may cause
slug cocking has been continued. It has been demonstrated that if a restriction
is placed at the outlet of the tube such that abnormally high pushing forces are
required, many of the slugs will be left in a cocked condition. It has not been
demonstrated, however, that this will happen under normal charging condition.
X-ray pictures show such cocking to be the result of misaligmnment of the charging
machines. When the column of slugs is kept under compression by use of the out~-
let restriction, the pieces do not have an opportunity to drop into proper align-
ment, Under normal charging in the plle, with the use of lubricant, the pleces
would be expected to align themselves properly.

The use of a "ball and socket® or modified doweled fitting between slugs has been
demcnstrated to be very beneficial in preventing the cocking which has resulted
from the misalignment of the charging machines. It is felt that the use of such
a device would lessen the possibility that slugs may at some time be left in a
cocked position in the piles after charging.

High speed motion pictures of slugs being washed down a transparent tube do not

indicate that the slugs are being lifted as they move along. These results are
preliminary and the condition will Le studied further.

Horizontal Control Rod Studieg
Further testing of the C Pile horizontal rod has been suspended pending the final

decision on the modifications which must be made to the design to alleviate the gas

pressure difficulties, Further development of the washer seal has been carried
on with good results., Its ability to withstand radiation, temperature, and age
has not been demonstrated as yet but plans are being formulated to install one
such seal on C Plle at start-up to make a complete evaluation.

Investigation of a possible substitute for the boron cerbide filled cans in the

C Pile rods has led to the conclusion that cadmium filled cans, or one large flame
sprayed, internally cooled tube are the most promising pussibilities. The chief
drawbacks to the use of cadmium, as noted before, are the heating effect it will
have on the graphite, and the increase in radioactivity. The use of the large
flame sprayed tube, cooled only on the inside, would allow the outer shell to
operate at temperatures which might damage the seals. Study and development of
both possibilities are continuing,
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Development of replacement rods for the presently operating piles is continuing,
The design of one possibility, featuring external thimbles, has been completed.
The method of applying the neutron absorbing material to this rod has not been
definitely determined yet but recent developments with powder metallurgy
techniques appear to hold considerable promise. Such a procedure would result in
a hard dense coating of sintered Al-B,C on the cooling surface which would not
crumble and slough off as does the flame sprayed material.

Vertical Safe de rd Safet
The functional testing of the C Pile vertical safety rod system has continued.

The complete VSR and 3X systems have been installed in the test tower at White
Bluffs., Data collected to date indicate that ball flow rates, rod drop times,

~and operation in general will be satisfactory.

It has been concluded that the sphincter seal on VSR 20-D is not leaking a
measurable amount. A gas trap was connected to the seal for 72 hours, but no. -.
gas was collected,

Development of the seam—-filler apparatus, for use in B, D, and F Piles during
Ball 3X installatlion, has been completed and turned over to Minor Construction.

A Project Proposal is being prepared to authorize comstructlion of a permanent
vertical rod test tower to replace the temporary structure at White Bluffs. It
appears that as long as there are piles with vertical contrcls, or vertical slots
of any kind, it will be necessary to have a facility where such vertical ho..es
can be mocked=-up for test work. ‘

LIBRADTAIION ENGINEERING
essure Water - w10

The behavior of water, prototype fuel, and structural materials is being deter-
mined under conditlions simulating those of the Shipboard Thermal Reactor as
closely as is possible in the Hanford Piles.

Operation was on process water until August 13 and on recirculating water for the
remainder of the month. Onre scram was caused by the Balley Saturation instrument,
but the reason could not be determined, and no additional scrams have occurred
since replacing the instrument tubes. A water leak at the rate of 30 liters per
day which has impaired the investigation of gas content of the water is scheduled
for repair at the next outage.

Non~metallic materials are being irradiated in special underwater baskets and on
racks on slug storage buckets by the fission product gammas from pile irradiated
uranium pieces. The facilities were recharged with freshly discharged uranium
pieces on August 28, and seven samples that had completed the requested exposures
were removed for shlpment
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Arrangements have been made for the short term exposure of various ion exchange
resins to exposed uranium slug gamma irradiation., This program is being under-
taken for Westinghouse Electric Corporation.

Fission Chamber life Test =~ PPI-M~=10L =~ Production Test 105-528-SR

Neutron flux monitoring chambers designed for the Savannah River Works were
irradiated in tube 1972-D. The last chamber of a set of three failed on August 3,
after an irradiation of 4-1/2 months. Details of the failure are presented in
HW-25299. The second set of three chambers is being prepared for charging.

- WAPD=M-112 - Production Test 105-513-SR

Final readings have been taken on glug no. 1 which is ready for discharge. The
ordered CujAu specimen‘ has increased about 70 per cent in resistance while the
disordered specimen has shown an over-all decrease of about 2.5 per cent.

Slug no, 2 was charged in tube 0962-B on July 23. The tabulation below shows the
resistance changes to date:

[=28=52 8n22-52
Ordered copper-gold | ~7.0% =4, 5%
Disordered copper-gold ~7.7% -12.8%
Zirconium tin +0.2% +0.4%
Zirconium +0.6% +0.9%

The copper gold specimens both decreased at the start and then the ordered specimen
started increasing while the disordered specimen continued decreasing. The
zirconium specimens both increased slightly.

Creep Rate of Fuel] Pins = KAPl~M-105 = Production Tesgt 105-400-P

The slug assembly for the second creep slug was discharged with difficulty from
tube 1064=F during August. Because the condition of the process tube was unknown,
the third slug assembly was not charged.

Production

Test J05-530-Sh

The XAP1~109 experiment was designed to test the abillity of a silica and an
alumine heater cement to withstand in-pile radiation damage. The silica coated
heater failed shortly after charging on #April 1, 1952. Good temperature control
at 300°C is being given by the alumina-coated heater and no significant change in
thermal conductivity has beer observed.
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Considerable data have been accumulated on the rectification and power genera~-
tion properties of the alumina cement. These properties, which exist only when
the pile is in operation, appear to be independent of temperature. A directional
resistance ratio of 1l:45 and a power generation responsible for a 0.8 volt
potential drop across a 5 magnhm load have been observed at 50 per cent of full
pile power level, ‘

W'Eroduutignmiést‘;Oﬁ-ﬁgé-SB

These tests continue the former beta slug program (KAPL-M=079) to investigate the
effects of pile flux on the behavior of fuel elements in contact with sodium,

The annulus tube was installed and the sample charged in tube 1078~IR on
August 5., Operation has been satisfactory with a central slug temperature at
4489C = 20C, The first slug is to be exposed for approximately one month,

This test is designed to determine the gas pressure to be developed by radiation
outgassing in the fuel core of the North American Aviatlon Low Power Research
Reactor, The NAA-106-l slug was discharged on August 5 after satisfactory
performance during a 13 week exposure. The 106-2 slug was charged but removed
because the instruments recorded a one atmosphere pressure in the supposedly
evacuated slug. The slug was returned to North American Avia:ion and may be
recharged at a later date.,

Thermal Conductivity QQ_U235 L

This experiment is being condg ted to determine the effect of plle irradiation on
the thermal conductivity of U > impregnated graphite, The first sample was
charged into 0174~D on July 5 and discharged August 10, Performance was satisfac-
tory except for instrument fallure during the first pile start-up. The second '
slug was, therefore, charged dugust 10 to obtain information for this section of
the curve. The data are being analyzed and will be published when results have
been obtained,

Controlled Gas Atmosphere Experiment - Project C-—410

There has been little change in the status of the gas circulation and enalysis
system to be used for measuring the effects of pile radiation on the chemical
reactions between different gases and graphite. No replacements for the unsatis-
factory gas pump, reservoir bellows or flow meters have yet been obtained,

The assembly of the special controlled temperature test hole facility was completed
and the water system was found to be leak~tight., The resistance to ground of the
two heater wire circuits was over 1 megohm. The assembly was, therefors, moved

to the %=1 level of 105-DR for operaticnal testing before charging.
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The thermocouple assembly which will be used to measure slug central temperatures,
change in uranium thermal conductivity, heat generation after shutdown and heat
flow from a tube to its surrounding tubes is complete and ready for charging. :
The accessory equipment installation is progressing with the manifold and sclenoid
valves installed and work continuing on the front face piping.

The thermocycling autoclave for testing thermocouple slugs with surface welds and
other special slugs has been completed and has been used by Pile Materials Sub=-
Unit personnel,

Irradiation of Reactor Copstruction Materdals = ANI=M-179 - Production Test
| 052 39=-8R

The purpose of this test is to study the annealing of radiation demage on various
reactor construction materials. Water-cooled samples are belng irradiated in a
process tube and samples are being irradiated in annulus tubes where gamma heating
and purposely poor heat transfer allow irradiation at higher temperatures. Sixteen
test pleces and one dummy piece containing thermocouples were charged in tube
2379-D on July 4, and 15 pleces and a dummy were charged in 2768-DR on August 5.

The recorded temperaturss vary between 125 and 130°C and 110 to 120°C, respectively.

raphite Reacti

Samples of gas and graphite in quartz capsules have been irradiated in tube 0776~H
for over three months. Additional samples have been prepared but could not be
charged during August because of insuffircient downtime. The charge-discharge has
been rescheduled for the September outage.

Zenon Generator

Assistance 1s being given Applied Research personnel in the design of a xenon
generator to be used in conjunction with the neutron spectrcmeter at 105-DR. 4
rear face installation is now being investigated because of shielding and discharge
difficulties arising from front face and side hole installations. It is planned
that the charcoal trap for I3l pickup be located in the biological shield instead
of near the test slug, because of the possibility that intense neutron bombardment
could cause outgassing from the charcoal.

Construction of a mock-up for a large, 3.125 inches I,D., water cooled annulus tube
sample exposure facility is continuing at the 189-F Building. The mock-up will
test the proposed design and be available for checking experimental assemblies
before charging into the pile. Completion of the mock-up rquires only the
connection of water supply and drain lines.

The first check readings have been made on an experiment designed to test the
effect of pile radiation on thermocouples. The assembly consists of a thermocouple
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block containing three chromel-alumel and three iron-constant thermocouples
surrounded by a lead bath. An electric heater permits the determination of lead
melting and freezing points during the course of the thermccouple exposures. The
readings of all thermocouples have shifted downward af'ter one month exposure by
amounts ranging from 0,7 to 3.3°C. The possibility that the lead melting point
may have shifted will be checked at a future shutdown by ingerting a calibrated
thermocouple into the slug,

This assembly 1s being designed to provide information on the in-pile performance
of a simplified type of high temperature in-pile heater, as well as, to provide
kinetic data on the reaction of graphite with various in-plle gases.

An initial test slug has been made and one out-of-pile test using CO; only has been.
run at 500°C for 30 hours., A pressure drop of l.5 centimeters of mercury was
observed apparently due to absorption of CO, on the walls of the container or to a
reaction with stalnless steel.

RPECLAL IRRADIATIONS

Status of Special Requests
P-10-A pileces charged 41
P-10-A pieces recharged ‘ 179
P-10-A pieces discharged 31
P=10-A reaching scheduled exposure 0
P-10-A pleces under irradiation 554
P-10-A pieces 1n storage basin 665
Thorium pieces charged R75
Thorium pieces discharged 170
Thorium pieces being irradiated 821
Thorium pieces shipped during month 828
Special request samples charged 46
Speclal request samples discharged L6
Samples being irradiated 415
Samples shipped during August 25
Samples awaiting charging 180
Samples awaiting shipping 23

Qutlet Temperature Monitoring Switcheg

The installation of a 60 point gwitch to monitor the average outlet temperature
of the four tubes surrounding each sample~bearing tube has been completed at

F Pile. The installation at B Pile is approximately 75 per cent completed. This
device is similar to the one which was installed at D Pile in August, 1951. When
completed, this equipment will enable the Special Request Program to obtain daily
exposure data on all samples charged into the plles and thus increase the accuracy
of the information supplied to each requestor. :

i e g
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X-levels
During the month of Auguet, the following X-level work waalcompieted:
15 samples were discharged - 6 graphite samples and 9 ORNL samples.
22 samples were charged = 17 graphite semples and 5 ORNL samples.,
8 samples were loaded inté casks,

EO;:GBCOE;HE

Tubes 2472-D and 3473-D were borescoped from the front face during the month and
tubes 3769-F and 3870~F were borescoped from the rear face.

ertical Traversge

A vertical manometer traverse was made of tube 4574-B during the month.

Alr Column Weagel

An electric motor has been installed on the alr column weasel at H Pile, Thie
installation greatly increases the speed and acocuracy with which samples may be
monitored and eliminates to some extent the necessity of having to make correctlons
for decay when & nmumber of samples are being measured.

\

Information developed from this experiment will supply an accurate correlation
between exposure, plutonium production, burn-up and the production of various
flssion products.

The pieces from the second charge were "weaseled" for relative activity and are
ready for shipment,

Instrumentation repalrs were made, and the third and last serlies were charged.

HITE S /

J=Ray Diffraction Studieg

Measurements are being made to compare integrated intensities for the various
graphite diffraction pesks. This will allow a more complete characterization of
damage to the crystal and should permit an interpretation of stored energy in
terms of the thermal energy necessary to produce a comparable mean square dig-
placement in the carbon atoms,

P ADRITIL:
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Stored Energy

Results have been received from the National Bureau of Standard on the first set
of temperature controlled graphite samples exposed in the B Pile. These samples
had an exposure of 193 MD/CT. The total stored emergy for these low exposure
samples compared very well with the integrated energy relesse to 600°C which is
meagured on site. The stored energy release for different heating rates at
different temperatures 1s being investigated. The construction of a new calori-
meter, which is designed for stored emergy spectra studies up to 1200°C, is
being started.

A liquid suspenaion method 1s being developed which will allow measurement of
the change of real graphite density upon radiation.

Samples of graphite'continue to be exposed in tube 1684~B at four constant
temperatures. Pre-operational testing of the control apparatus for the second
facility is under way aud the facility itself is ready for installation.,

New designs for the gas recirculating pumps and the use of mass spectrometric
analysis have been investigetod., Fabrication of a substitute sample container is
under way. It ls estimated the substitution of granulated graphite samples and
reduction of dead volumes in the system may reduce operating time 75 per cent.

3 ace St e

Information 1s being obtained as to the surface characteristice of a stringer of
KC graphite removed from the C test hole at the B Pile in December, 1950. Three
samples of virgln KC graphite that were irradiated in a test hole in vacua have
been discharged. These samples will be studied for thelr surface characteristics.,
Information is being obtained as to the relationship between the extent of
oxidation of graphite and the surface area.

f

e onduc: ty o e

Twenty=-one runs were completed on various gases at 0°, These runs determine the
characteristics of the cooling curve., New vacuum equipment will allow the
determination of the contribution of the cell, exclusive of gas conductivity, to
the experimentally determined cooling rate., With this information, the thermal
conductivity of the gases can be obtained.

Damage Mechanism

The electrical resistivity~thermal cycling experiment is delayed because of the
unavailability of 25 aluminum tubing,

I
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‘Use of infrared spectra, obtained by reflection tebhnique, is being surveryed as

a method of characterizing the bonding in damaged graphite.

Mechanical testing of the standard Hanford receptacle slug and the standard
aluminum sample capsule lndicate that a maximum axial load of 10,000 pounds may be
used safely to discharge elther type piece, It is shown that eccentric loadings
decrease this value. '

Experimental Graphite Program

The first discharge of TSGBF ilmpregnated and non-impregnated graphite has been
made, The smmples received a cold test hole exposure of 95 MD/CT., The expansion
characteristics of both impregneted and non-impregnated TSGBF graphite were found
to be similar to those of CSGBF graphite., This information must be considered
preliminary to the evaluation which will be obtained from a series of higher
exposures.

Exposures at_the Arco MIR
The present start-up date for experimental irradiation in the MIR at Arco is

‘September 10, As previously planned, samples will be charged to study the

neutron energy dependence of graphite damage. In addition to this program, three
more exposure positions at Arco have been obtained to study TS and WS graphite for
the TS evaluation program,

Heat Generstion ip the Graphite

The heat generatlon experiment is in the stage of assembling materials and equip-
ment from commercial vendors,

ile n
Graphitized lampblack, the abrasiveness of which approximates irradiated pile

graphite, has been satisfactorily cored using the new carbolay edged pile graphite
core cutter,

general Monitoring

Physical length changes of WSF graphite, transverse cut, under irradiation

indicate about one per cent expansion per thousand megawatt days capsule exposure,
Within experimental error, this is the same as for USF graphite, transverse cut.
Considerable scatter of the data from CSF graphite, the samples of which were
chosen on the basis of uniformity of electrical resistivity, indicates the
undesirability of using electrical resistivity as a criterion for graphite
uniformity. :

Electron Microscopy of Graphite

Preliminary work 1s belng done to evaluate the feaslbity of using the electron
microscope belonging to the Blological Services Unit to study the role of the
binder in graphite expansion and burpeg

HW-25533

Separations Technology Unit

With the installatlon of the new channel gaskets, the adoption of the boat
c;ean;ng procedure, and extending the oxalic strike period from thirty min-
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Two experimental tubes in D Pile eupplied with low pH alum-treated water from
the flow laboratory were loaded with regular metal slugs during the month.,

The three remaining tubes supplied with low pH alum=-treated water were loaded
vith dummy slugs. In conjunction with these tests, experiments deslgned to
correlate flow laboratory and ip-pile corrosion and film rates were initiated.
For each pH of 7.0, 7.3, and 7,65, two mock-up tubes containing canned aluminum
test slugs will be operated, one at 6590 and the other at 95°0., The duration
of these tests will be approximately the time of exposure of the regular slugs
in the pile tubes. Also, several cnupon teste are belng initiated to give
comparigons of pH adjustment methods and heating methods in the different types
of tests. ‘ :

‘Flow Lab o)

Further inspection of the sluge discharged from the high chloride corrosion test
showed that at 5 ppm chloride and 65°C, the slugs had an average of 29 pits per
slug or about twice the number of pits which occurred with no chloride addition,
The portions of slugs moat vulnerable to pittlng atlack are the weld bead, 60 per
cent of which were attacked, the outer parts of the upstream face, and scratches
on the lateral suri'ace of the slugs. Although the weight loss of slugs in water
at 95°C was five times that of slugs at 65°C, no pits were evident at the higher
temperatures,

The tetraborate corrosion test operated satisfactorily during the month. Pre-
Liminary results show that the corrosion rates in 10 per cent sodium tetraborate
at 409C are roughly 10 times those encountered with process water at that
temperature.

Water Ireatment Tests at 100-F and 100-D

The test at F Area using alum-activated eilica coagulation continued to operate
satisfactorily during the month with a filtering rate of 4.45 gpm/sq. ft. being
maintained except for the 5.2 gpm/sq. ft. operatiosi of the all-Anthrafilt filter.
Improved river water yuality enabled a reduction of feed rates of alum and silica
from 12 to 10 ppm and from 2 to 0.5 ppm, respectively.’

The operation of 100-D Areas with alum coagulation alone has also been satisfactory.
Filter runs have been 44 hours as limited by head loss, This effect 1s different
from F Pile operation with alum alone during the fall of 1951, where filter runs
were limited by breakthrough; this effect is probably due to the higher water
temperatures at present,

Bhygical Water Plant Studies

A review of the feasibllity of by~passing the 190 tanks has been made in view of
recent pile pressure requirements following a power failure., C(alculations show
that by limiting the suctlon head to the 190 pumps to 65 psi, the combined decay
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curve of ‘the 183 and 190 pumpe will mest the plle pressure requirement, A document
disocuseing the technical aspects of this problem is now beilng prepared,

The compilation of data concerning water surface and pump elevations at sll areas
hag been completed. The information collected, together with characterlstic,
curves for the various pumping units, will soon be issued ap a reference document,

d i,‘

Decay ourves of effluent water were obtained from a tube at I' Plle during the
month. The samples were placed in the Shonka counter less that 45 seconds after
leaving the tube., Results of the test are in agreement with scintillation counter
measurement obtained by the Pile Phyeles group. '

WMEE&E&
Qerroglon

Laboratory tests are under way to determine the cause of the recently observed
pitting of process tubes and slugs. The appearance of the pltted tubes and slugs
haeg led to the bellef that the attack is mechanical in origin. Because ldentical
pitting has ocourred in the pile and in the flow laboratory, in raw water, alum
water, and in Ferrifloc water, the water treatment is probably not a factor.

Rather than lgnore the water treatment as a faitor, accelerated teets to evaluate
the various treatments are in progress, 4 rotating disk test is being carried out
in Ferrifloc and alum water, with and without dichromate. Peripheral speeds up

to 80 ft/sec. will be attained to demonstrate the effect of each water on cavitation
or erosion of the aluminum disks. Impingement tests of the various waters aye also
belng made by means of high velocity jets directed at aluminmum samples.

It is believed that cavitation occurs at points in the tube where a cocked slug
restricts the annulus, High flows and temperatures woultiaccelerate this attack,

A glass procese tube containing cocked slugs has been operated at flows up to

25 gpm, with temperatures up to 950C, High speed motion plctures were teken of
bubble formation that occurred at a slug junction, and will be studled after they
are developed. Obeervations on pitting areas are being made as the test progresses.

Stressed tubes were tested as a possible cause of the attack, but 1t was concluded
that the contribution of stress in the tubes is negligible, The effect of velocity
on the corrosion of slugs that are properly charged in a tube was found to be of
minor importance,

The third welghed tube.test was started, this time using alum water without

dichromate. Because barnacle~like formations were found in the empty sections of

the second test in which Ferrifloc water without dichromate was used, the 50 tube

zgikmup le belng used for a test to compare water with and without dichromate for
ils effect,
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The Probolog was found successful in locating flawe or pits in process tubing.
The tests were carried out in mockwup tubes within graphite blocks and gun
barrels. The instrument is belug calibrated for possible in~plle use,

A two-month study of the effect of pH of both alum and Ferrifloc waters on aluminum
corroglon wes completed. The results are being published in a separate document.,

I dtudies

Preliminary electron mioroscope studies of film formation in process water have
been completed. A mechanlsm involving the deposition of a layer of five to ten
millimicron diameter particles followed by 0,1 to 0.5 micron particles has been
proposed, Further study to confirm this mechanism and to determine the effect of
process variables is under way.

Analysle of films for anions has begun with the determination of sulfate and
carbonate in aluw water f£ilm. Although no sulfate was found, appreciable amounts
of carbonate were present.

Recirculation

The in-pile test of reciroulating cooling water has operated since dugust 15, 1952
without interruption. The test will continue with the present dummy load for
approximately one month when regular metal will be charged.

The fifth flow laboratory recirculation test, this time with 32 ppm total solids,
is now in operation, A document describing the flrst four tests has been pre-
pared for publicatlon,

JOLTe e

The test assembly to determine the effect of pile irradiatlion on corrosion has
operated satisfactorily slnce August 15, 1952. Af'ter approximately one month of
operatlion the in-pile samples wlll be compared with the out~of-pile samples to
detect any difference that may be due to radiation.

Dummy slugs have been prepared wlth different periods of autoclave treatment,
These slugs will be tested to determine the effect of the autoclave film on
corroslon of the alumipum cans.

The effecis of various metallic and non-metalllic materials on the conductivity

of water in a radlatlon field were compared, No interpretation can yet be
placed on the results obtained.

CORROSION STUDIES
Anodization Studies

After contacting several vendors unsuccessfully, the Columbia Electric Company of
Spokane has agreed to anodize the projected 200 process tubes requested by the
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Manwfecturing Department, The employmént of a commercial vendor will repreaentv
a saving over the proposed alternate plan, which was to bulld and equip facilities
to do the work on the plant,

In support of' the recently announced new slug program, facilities for applying
the "™Martin Hard Coat" to sluge have been installed and are in partial operation,
Additional demonstration samplees have been prepared in the small size laboratory
equipment, ‘

A sample of tubing which had been giVen the Alumilite anodizing treatment has been
coupled to graphite in a corrosion test setup.
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200=C glug Examination Faolllty

The examination basin and building are essentially completed, with some services
and accessories yet to be installed,

Fquipment design and comstruction are quiescent pending approval of the project
propogal. Preliminary specificatlons, to be used as a basis for the equipment
design will be issued as a document in September, 1952. ‘

108-B Irradiated Materials Examipation Facillty

Examination of process tubes 3883, 1475, and 3668, removed from F Pile during the
latter part of July, 1952, is continuing in the 108~B Cave. '

A hole through tube 3883~F was found about ten feet upstream from the rear Van
Stone flange. The hole was 1n an area of pitting attack which appeared to be
caused by cavitatlon eroslon., A dark spot was also noted on the inside of the tube
adjacent to this pitting attack. The epot was about three-fourths of an' inch in
diameter with a bright area in the center, It is likely that a slug made contact
with the tube at this point, and that cavitation attack in the vicinity of the

hole was aided by this condition, Several other areas of pitting attack were
evident in the downstream half of this tube, one of which was located opposite

the hole mentloned above,

A hole in tube 1475-F was also located about ten feet upstream from the rear Van
Stone flange. This hole was at the bottom of a pit which apparently was caused
by the same mechanism that caused the hole in 3883-F., In addition, several inches
of the rib opposite the hole in this tube were badly pitted. ‘

4 pit which penetrated tube 3668-F was found about 12 feet upstream from the rear
Van Stone flange. Plctures of this hole, as well as those found in tubes 1475-F
and 3883~F will be included in document No., HW=-25387, "Technical Mctivities
Report for August, 1952";, R. A, Rohrbacher to Files, September 10, 1952,

Tube 3175-D, removed from the pile on August B, 1952, because of water leskage,
was visually examined in the 108-B Cave, A hole was found in tke tube about
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elght feet from the rear Van Stone flange; the plt which penetrated the tube at
this point was very similar to those cbserved in the F Pile tubes described above,
In addition, about five feet of the central portion of this tube did not exhibit
the usual brown film on the inside, but rather a dull light tan surface regularly
interrupted about every four inchea by ome=inch or wider circumferential bands
which were devoid of all film, The metal appeared bright and scoured on these
bands. This film-removing and/or scouring action is similar to the phenomenon
described in'the literature as erosion corrosion. It can be anticipated that
removal of protactive films by this action may lead to rapid attack on the interior
of process tubes,

Slug Exsmination

A different type of slug jacket attack was observed on some slugs discharged from
tubes 3773-F and 3668-F on July 29, 1952.

LN

The attack was of the pitting type and may be associated with the mechanism which
has caused process tube leaks. Twenty slugs discharged from tube 3773-F showed

this type of attack with four attacked quite severely. In some cases the pits

were in rows parallel to the long axls of the slugs. The pitting attack on two of
“Jiese slugs covered about 80 to 90 per cent of the can wall, In addition, the
surface of one slug from this tube was blistered or rippled. Pictures of four of
these slugs will be included in document No., HwW=25387,

The slugs from tube 3668-F wers similar to those from 3773-F. The process tube
containing these slugs was removed from the pile because of water leakage and has
been examined as mentioned earlier,

Febrication of the new slug air weigher is continuing and completion is anticipated
early in September, 1952, The new slug cleaner will be fabricated after the slug
alr weigher is completed.

Eji ~Ilnch Slugs - uction Te -] (08

Hydraulically operated canning jacks (designed and buillt by the Metals Preparation
Section) were in intermittent use from August 5 to August 13 and were in constant
use therewfter. These jacks differ from the manually-operated type in that the
motions are timed sutomatically on a preset cycle and that the Al1=Si filled can-~
sleeve assembly is raised to the preheat position for five seconds to allow the
operator to position the slugs. The actual assembly takes place b« _.ow the bath
surfuce; apparently no slug defects have resulted from use of this technigue,

There were no autoclave failures during the month,

Penetration data obtained from eight- and four-inch slugs, canned simultaneously
in the same jack, were similar to data obtained from previous runs of eight~ and

DECLASSIFIED
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four~-inch slugs canned separately following standard production practices. All
results have shown that the cans of the eight-inch slugs show a greater and more
variable maximum penetration than is exhibited by the four~incn slugs,

Comparison of these data with the results of previous penetration experiments on
elght-inch slugs, indicating that the slug warps, can-sleeve fit, and slug-can
fit have little or no effect on maximum penetration, strongly suggests that the
observed penetration distributions are caused mainly by differences in length

of the slugs and cans,

The probability of a thin, minimum residual can wall area coinciding with a
charging gouge deep enough to expcse the Al-Si was computed by the Statistics
Unit to be roughly 1 x 10=9 for a single eight~inch slug.

Sleeveless Canning

An analysis of sleeveless carning penetration data on four-inch slugs, performed
by the Statistics Unit showed that about 22-2/ mils minimm residual cen wall
could be expected with a confidence limit of 99 per cent. Analysis of data from
four-inch slugs from normal preoduction indicated an expected thickness of 12 mils
using the same confidence limit,

External wetting of the can base by Al-Si was largely eliminated during a trial
run by coating the base of the anodized can with magnesium hydroxide.

High Amperage Velding of Four-Inch Slugs

The final portion of Production Test 313-120-M, concernsd with welding with slug
rotation speeds of seven and eight revolutions per minute, was finished during
the month with satisfactory results, Document HW-25348, Interim Report No. 2 on

this Production Test, was issued.

A program was initiated for the purpose of developing a better method for
calibration of the frost test for eight~inch slugs. The present procedure is
costly and time-consuming, considering the frequency with which the frost test
coils are replaced due to failure,

Capning Bath Fludng

A study of the effects of dry flux additions to the Al-Si canning bath was
completed. The test data are of little value in determining whether the flux
would reduce the oxide in the canned pleces for neither the used bath nor the
fresh bath had oxide in excess of 0,25 per cent, a low oxide concentration. The
1imited reduction of oxide accomplished had no effect on the metallographic
appearance of the compound layers., It did not improve either slug seating or
wetting, and the reactivity of the Al-Si was apparently unaffected.

A
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MECHANIZED CANNING

Fabrication of all the units, except the quench mechanism, involved in the
prototype mechanlized slug canning system was completed, The electrical and
poneumatic hookup of these mechanisms is being made. In order to permit these units
to function together, 1t has been found necessary to make a number of modifications.
However, it is expected that most of these necessary changes will be completed by
the time the development canring line is in operating condition.

The work of setting up the development line in Bullding 314 is proceeding. The
electrical controls and power supply accessories were installed and the hoist
cranes were being installed at the end of the month. A concrete safety dike
surrounding the furnace area was poured, and work on building the mezzanine floor
over thls area has been started. It 1s expected that the development line
installation will be sufficiently complete to permit partial use by the middle of
September,

Continued adjustment and revision of the canning machine has made possible 1ts
consistent successful functioning in cold dry runs for extended periods, using
pre-clad caeps. An insulating material recommended by Alcoa for protecting steel
parts submersed in molten aluminum has been ordered for trilal,

Efforts to augwent the limited supply of steel sleeves by resizing some distorted
ones wers unsuccessful.

NON-DESTRUCTIVE TESTING
Ultrasonics

A modification of the previously reported ultrasonic test was used to check
transformation on a group of partially transformed and fully transformed slugs.
Results showed that slugs with greater than 90 per cent volume transformation but
less than 100 per cent transformation as determined from macro-etched sections
could easily be distinguished from completely transformed material. Mechanical
devices are now being designed to permit a more extensive study and possible
application of this procedure to testing of rode or slugs on the production line.

Eddy Current Tests

Circuit improvements were made in the experimental equipment for determining the
extent of Al-Si penetration into the can wall, The test frequency was increased
to reduce unwanted defects of bonding layer variation, and a mechanism was built
to permit automatic scanning of slugs. This modified equipment will be used to
obtain penetration patterns of several slugs which will then be stripped in
caustic for comparison.

Radiographic Inspection

Design was finished and shop work started on an automatic cassette for taking
X-ray photogranhs of the hrazes of 22 slugs in three positions, 120° removed, with
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a minimum of handling. It is intended to use this cassette in the Triplett and
Barton machine, now being repaired, for radiographing the cap ends of about 1000
slugs to check the value of this type of inspection in production.

Water Autociave

An experimental autoclave was installed in the 314 Building under the main
autoclave platform. The equipment is heated using the autoclave steam supply
and operates at about 170°C. The slugs to be tested are drilled with 1/l6-inch
diameter holes through the can wall and at each end, After being autoclaved for
16 hours, the slugs are removed, and the sizes of the undercut areas around the
drilled holes measured. Tentative data indicate that recently canned lead-dip
slugs are more severely undercut than triple-dip canned slugs, and that the lead-

dip slugs are more adversely affected by a low-temperature bake before autoclaving.
Additional data are being obtained,

METAL QUALITY
Uranium Rod Quality

The rolling of uranium rods at Simonds was followed by a Hanford representative
to obtain further informaticn on the effect of variables in the rolling practice
and to make improvements in the uniformity of the rolling procedure. Red Tag lot
samples were segregated so that variations in the rolling practices and in the
resultant structures of the rods may be investigated at Hanford,

635 _Alumi num

Efforts to reach an agreement with fabricators on a purchase order for process
tubes of 635 aluminum alloy have not been successful., Negotiations were continued.

Heat Treatment of Rods

About 14 tons of uranium rods, rolled at Simonds Saw and Steel in June, 1952,

were successfully beta heat~tresated in a salt bath at Fernald following the
procedurse specified by the Huuford representatives who supervised the work., Control
tests indicated that all of the rods were 100 per cent transformed. It is estimated
that to complete the balance of the 160 ton order, using the equipment now available
at Fernald, will require approximately 40 uninterrupted eight-hour shifts. The
Hanford representatives accordingly requested that the furnace be redesigned with

a greater heat capacity, with equipment for mechanical handling, and with
electrically controlled lock-in devices.

Heat Treatment of Slugs

The equipment for the salt bath beta heat-irsatment of machined slugs for
Production Test 313-105-3-M was modified to increase the rate at which slugs may
be completely transformed while maintaining a time safety factor of 50 per cent
in excess of the minimum transformation time in a non=-circulating selt bath.
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A procedure was established for checking the transformation of slugs in the

bronze bath of the triple-dip process. This weekly procedure includes checking
the completeness of transformation on random slug samples by studying the ygrain
size of the macrostructure, by determining the grain size of the microstructure,
and by determining the orientation by X-ray diffraction.

NEW CANNING PROCESSES
Warm Pressed Slug Program

Coated Sluzs

.

An uranium slug coated with 0.004 to 0,005-inch of nickel was hot-press canned
into aluminum by the method described above. Metallographic examination showed
some bonding had occurred between the uranium~nickel and aluminum-nickel surfaces.

The 0.005-inch nickel plated slugs subjected to boiling water tests survived

37 days with nu visible effects other than two 1/32-inch diameter blisters which
developed after three days of testing. Arrangements are being made to obtain
more of these slugs for further evaluation.

Evidence of diffusion bonding of nickel %o uranium has been obtained by heating
wafers of nickel-plated uranium at temperatures in excess of 600°C in an argon
atmosphers.

Equipment fr the experimental coating of uranium with zirconium, nicbium, and
chromiun wae designed, and procurement of component parts was begun. The equipment (
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is to include a cathodic sputtering unit, a metal evaporation unit, and halide
decomposition equipmento

Criter____LOI‘ Ney é&ug,/ﬁdm&

Preliminary rean vl/y tegts were completed in the Test Pile for the hollow slug
program. The tefta Merw made on the uranium slugs prior to removing axial
cylinders of uranium,

Theoretical stresses in a slug as a function of power level ware calculated from
equations developed by J. J. Cadwell in order to determine ithe resultant stress
on this jacket. These data were submitted to the Plle Furls Sub-Unit in rough
draft form to aild in fuel element development problems.

Insulated End-Caps

Samples of ceramic materials were received from vendors for testing as possible
insulators for slug end-caps. Wafers of Al-Si Mag 222, a commercial refractory,
were formed onto the ends of a hot-pressed canned slug. Porosity of candidate
insulating materials appears to be of paramount importance, for these wafers
which were degassed prior to canning presumably absorbed air forced from the can
during the sizing opera‘ion and subsequently released this air during heating

in the pressing step. This resulted in expansion of the jacket in the region

of the insulator, ‘

Report on TFuel FElement Qeveiopment

The rough draft of the first of a series of reports describing Hanford progress
on fuel element develooment problems was completed. This document will be issued
bimonthly to inform off~-site persornnel, working on fuel element development, of
the extent, progress, and aims of related Hanford work.

ile ts -~ lvania Uranium Compact

Two tubes of material, irradiated under Production Test 313-105-4-M, were dig-
charged at about 100 MWD per ton. Each of these tubes contain some alpha~canned
slugs prepared from uranium powder, some alpha-canned slugs from alpha-rolled,
salt-bath heat~-treated rods, and some triple-dip canned slugs for comparison.

On visual examination, no differences were observe% among the three types of slugs.

!
INVENTIONS

All persons engeged in work that might reasonably be expected to result in inven-
tions or discoveries advise that, to the best of their knowledge and belief, no
inventions or discoveries were made in the course of their work during the period
covered by this report. Such persons further sdvise that, for the period therein
covered by this report, notebook records, if any, kept in the course of their work
have been examined for possible inventione or discoveries.

G. E. MuCullough

GEMcC:nvo Manager, Pile Technology
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September 5, 1952

SEPARATIONS TECHIOLOGY UNIT
|

MONTHLY REFCRT
~AUGUST, 1552
a
VISITORS AND BUSINESS TRIPS \

Sidney Eatz, Oak Ridge Natiomnal Laboratory, visited here August 1l and 12,
for technliceal discussions on combined operetinns.

Dr. G. W. Watt, Consultant, University of Texns, visited hers on August 11

through 15, and again on August 25, for reseaprch and development consulta-
tiomns.

D. Reld und'E. Edmondson, from the American Cyanamid Company, Arco, Idaho,
visited here August 11 through 16, for reseerch and development consultations.

J. Marsden and H. ¥. Alter, Knolls Atomic Power labaratory, visited here
August 25 through 28, for research and development consultations.

F. L. Steahley and C. E. Iarson visited here from Osk Ridge National Iab-
oratory for research and development consultatioms.

R. J. Anicetti visited the Norton Compsny and Massechusetts Institute of

Technology in Boston, Massachusetts, August 18 and 19, for consultations
on cruclble manufacturing.
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R. W, Benollel visited the Dow Chemicel Compeny, Rocky Flats Plant, Denver,
Colorade, July 28 through August 1, for purification and fabrication consult-
ations.

Separations Technology Unit

H. C. Carney visited the Radiation Laboratory, California Research Doveloﬁmznm,
Berkeley, California, August 4 and 5, to confer on chemical engineering devel-
opments . ‘

‘R. L. Moore visited Enolls Atomic Power Laboratory, Oak Ridge National Labor-
atory, Argonne National laboratory, and attended the Gordon Research Conferencs,
August 24 through 30, for conferences on geparations processes.

‘W. H., Reas visited the Radlation Laboratory, California Research Development,

Berksley, Callfornia, for conferences on high ‘emperature techniques August
21 and 22.

'F. Clagett visited the Harshaw Chemical Company, Cleveland, Ohio, August 26

through September 6, for process inspection.

J. Dunn and N. G. Wittenbrock visited the Peerless Pump Comrany, Cleveland,
Ohio, August 20 through 23, for technical consultations with vendor.

ORGANIZATION AND PERSONNEL

Personnel totdls are as follows:

Jul Auvgust
Adminisirative == ~"%'5_“'
Research 45 L3
Chemical Development 88 87
Process LY 43
Total , 183 178

Administrative: One Secretary "B" went on Leave of Absence.

Research: One Steno-Typist "B" and one Chemist terminated, and one Technical
Graduate - Rotational transferred to Applied Research Unit. One Steno-Typist
"C" transferred in from Utilitles and General Services. Two Technical Grad-
uates vere converted to Engineer Assistants.

Chemical Development: One Steno-Typist "B" went on Leave of Absence. Three
Technical Gradustes were converted to Engineer Assistants.

Process: One Supervisor in Training transferred to Process Unit - Manufacturing.

One Technical Graduate was converted to Engineer Assistant.
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BiPO, PLART ASSISTANCE
Canyon and Conwcentration Buildings

Equipment Flushes - "B" Plant - In preparation for placing "B" Plant in a
"aﬁﬁy" status, & series of acid and water flushes were effected. All of
the acid washes originated in the dissolvers and at month's end were cop-
tinuing to pick up two per cent of a batch. The water flushes of Sectlons
16 and 17 were employed as dilution in the second cycle by-product precipi-
tation step of the mcid wash yms. The total recovery of nine water flushes
wag 1.95 per ceat of a batch; the last three flushes recovered 0.07, 0.0004,
and 0.002 per cent respectively. A one per cent trisodium citrate - five per
cent sodium hydroxide flush was in progress at month end.

A ciltrate flush of the composition previously noted was effective in removing
egglomerated solids (bellieved to be the nitric acid insoluble form of bis-
muth phosthate) from the 224 Bullding A-l. (precipitator) Tank. ,

Waste Evaporators - "I" and "B" Plant - The waste evaporator at "T" Plant
operated routinely for the monih.except. for a ten day delay repairing the
feed pump in 118 TX. The heel in the evaporator vessel remsins between

1700 and 2000 gallons. The average concentration ratio was 75.3 per cent

with a IBIF of~k.0.

The present first pass of first cycle waste through the evaporator should be
completed by September 1, 1952, with 2,250,000 gallons of concentrate stored
in the 113, 116, and 117 TX Tanks. A further reduction of volume of this
concentrate 1s contemplated with additiomal pesses through the evaporator.

Isolation Bullding

Improvements mede in the filter boat statlon for the month include the in-
stallatlion and use of the charmel gaskets which were molded by the Technical
Shop, instaliation of a backwash line for the Aloxite filter in Cell 2, an
improved procedurs for backwashing the boats in the cell and the use of
molded No. 4O Whatman paper for a liner in the boat.

A flush procedure for cle« nsing the boats in the operating cell has been
devised which employs 50 per cent hydrogen peroxide and 50 per cemt nitric
acid. Extreme cauticn has to be taken for the platinum discs in the filter
boats raplily decompose the hydrogen peroxide. The Procedure has proved
effective in rsstoring normal filtration rates.

No. 4O Whatmay papsr has been placed in filter hoats suspected to leak
around the discs. The filtering times were not increased by the use of the
papers, and & slight decrease in the par cent of recycle was found.

e DERE AL
- e = Mlbwg@gig-gﬂg

gy
HW-25533 Ll



bl il M

HW-25533

Separations Technology Unit

With the lnstallation of the new channel gaskets, the adoption of the boat

cleaning procedure, and extending the oxalic strike period from thirty min-
utes to one hour has enabled the oxalste process to operats on a 4 1/2 hour
time cycle.

Discrepencles continue to occcur in the amount of product shipped and received
between the 231 Bullding and the 234-5 Building. More exact balances between
individual transfers are dependent upon ellminatlon. of solids leakage through
the filter hoats. The use of filter papers and/or in line series filter will
relleve thls problem.

PURIFICATION AND FAERICATION BUILDING PROCESS ASSISTANCE

RG Line

Task II (Dry Chemistry) - 9ix batches of plutonium oxalate which had been
collected on filter paper in filter hoats in the 231 Bullding were processed
in the RG Line Task II equlpment during August. The filter papers were
placed in boats and processed through a normal dry chemlstry cycle. During
the cycle the paper was destroyed and the oxalates which had adhered to the
Paper was converted to a normel appearing tetrafluorids. Reduction ylelds
from 96.4 per cent to 99.9 per ceunt were obtained and the buttons contained
from 230 to 840 parts per million carbon.

RM Line

Task II (Dry Chemistry) - During the periocd from July 28 to August 25, 77
runs were processed through Task II of the RM Line. Rehydrofluorinations
were required on 27 runs or 35 per cent of the total runs processed. The
preliminary (uncorrectsd) deviation between the quantity of material charged
to the 234-5 Bullding by the 231 Building was (-) 1161.7 wits based upon
the calculated amount of product in the tetrafluoride for the 77 runs pro-
cessed during the month.

Sizteen of the T7 runs reported above contained filter paper which had been
used as an auxiliary filter in the filter boats in the 231 Bullding. These
batches were processed in accordance with Production Test 234-5-1-MS. The
carbon content of the buttons produced varied from 150 to 720 parts per
million which 18 considered to be within an acceptable range.

Task [II (Reduction) - 59 runs were processed through Task III during the

month of August. Reductlon ylelds for 29 of these runs were below 95 per
cent and the average yleld for the month based on the production of metal
from powder was G3.7 per cent.
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Furnace bases of mild steel, 446 stainless and high-speed stesel have been
tried as substitutes for the Allegheny V-36 bases supplied with the equip-
ment. After relatively few runs the mild steel and high-speed steel bases
warped to a degree that makes thelr continued use questionable and the knife
edges on the stalnless steel base were scarred during removal of a nickel
gasket which stuck to the base after a reduction operation.
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The speclal sampling tools have been placed in the HMA [ine for taking the
MC-P sample for the plutonium assay. The operating procadurs for H-200
operations in Zone III have been rewritten and glven to the Munutfacturing
Department for cbtaining the MC-P sample.
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Production 'I'es"bs_

During the month of August Production Test 235-8, "Revision of Procedures for
Argon Purging of' the Task ITI Reduction Bamb" wes written and approved. This
Production Test permits the evaluatiom, in plant equirmant y of procedures for
admitting argon to Task III Reduction Bombs to 100 l'bka/sq. inch and venting to
replace the atmosphere in the bomb. At month's end some minor plping changes
required to perform this Production Test had been approved and fabrication
had started. :

PR

A report entitled "Final Report Production Test 234.l, Treatment of the
Oxalate Superrotant to Permit Recyoling" (EW-25472) ; which summarizes the
Task I supernatant recovery program has been Trepared and will be distributed
during the coming mem+h -
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- 234-5 PROCESS DHVELOPMENT

Purification

Filter Ald Evaluation - Laboratory work has shown that "Hy-Flo Super Cel"
TJchus Manvills), which has been used as a filter aid in the filtration of
F.-10-P solution in the 231 Building N-1 filters but is now wmavailable, can
be satisfactorily replaced by "Dicalite 4200" (Great Lalkes Carbon Company).
Comparison of three filter alds, "Hy-F'lo Super Cel", "Dicalite 4200", and
"Dicallte Spaedflow", has shown the "Dicalite 4200" to be superior in con-
taining the fewest fines to be elutrlated and in retaining the least pluto-
nium in the filter cake. "Dicalite Speedflow" appears to be the least
desirable because’ it gives slower filtration than the other two filter aids,
agglomsrates during elutrietion, and adds sillca to the solution being
filtered.

The use of elutriated filter ald required about 50 per cent less filtration
time than the use of non-elutriated filter ald, but non-elutriated filter
8ld removed significantly greater amounts of barium, calcium, end lanthanu
then did elutriated filter aid. In every case, elutriated filter ald intro-
duced significent emounts of silica into the solution being filtered; while
of the non-elutriated filter alds, only "Dicalite Speedflow" contributed
gilica. .

Laborutory evaluations were made by filtering F-10-P solution from plant
run B-02-07-F-T7 through the various filter aids and making peroxide strikes
from the resulting filirates. The peroxides were flltered, washed with 5
Per cent hydrogen peroxide, and dissolved in 70 per cent nitric acld to glve
the product solutions which were analyzed spectrochemically.

Filter Media for the Plutonium(IV) Oxalate Process - The necessity of fre.
quent repailr work on the RM filter bomts, caused by development of cracks
between the fllter dlscs and the platinum liners, has made it desirable
to investigate substitute filter media fcr use with plutonium(IV) oxalate.
labvoratory studies indicate that satisfactory £1ltration can be made through
Whatman #40 filter paper, through Corning medium fritted glass f£ilters
(average pore opening, 1 micron), or through Micrometallic "P" or "G"
fritted stainless steel filters (aversge pore openings: "F", 20 microns;
"G", 10 microns). Mlcroscopic examination of plutonium(IV) oxalate, pre-
cipitated under optimum strike condltions, nhows that the precipitate
particles are uniform in size, less than 5 per cent of them belng outside
the 5~T7 micron range.
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Iffect of Impurlties upg% Flutoniumgrva Oxalate Wagte Losges -~ Solubllity
measurements have shown such oxalate~complexing catlions as alumlnum,
chromium, and iron, may increase plutonium losses in the plutonium(IV)
oxalate preclpitation unless the oxalate assoclated with the lmpurity is
compensated for by addition of extra oxalic acid. Addition of 0.0k M aL*3
(100,000 ppm, comparsd with the 50,000 ppm Al found in the III BF from
Redox Run No. S-12-06-6-18) was acccmpuniad by an increase in solubility
from 0.053 %o 2.3%5 g Pu/l, an effect which was completely overcome by an
increase in excess oxallo acid conce %ration in the mother liguor from
0.05 to 0.106 M. 0.0k M cr*3 and Fe*? increased the plutonium(IV) oxa-
late solubility by 4O and 100 per cent, respectively.

Control of oxalic acid concentration within narrow limits (0.0k - 0.08 M)
has been found necessary to keep to & winimum the plutonium losses in
plutonium(IV) oxalate precipitations. Procedures now in use require the
additlon of two moles of oxalic acid per mole of plutonium, plus eaough
oxalic acld to glve the mother liguor a concentration of 0.05 - 0.065 M
HyCo0),, thus neglecting the possible effect of any oxalate-complexing
impur tias. In the event that It becomes necessary to precipitate plu-
tonium(IV) oxalate from solutlons which have been concentrated both with
respect to plutonium and to impurities such as aluminum, 1t may be advis-
able to increase the oxallc acld concentration enough to replace that
held by the impurity.

Dry Chemlstry and Reduction -

Hydrofluorination ~ Laboratory use of the RM ILine, Task II drying cycle,
converted a sample of plutonlum(IV) oxalate to a green compound (bulk
density = 2 g powder/cc) which, on the basis of weight changes, appears
to be Pulp. Preliminary attempts to establish hydrofluorination cycles
as a functlon of bed depths have proven inconclusive because of equip-
ment difflcultles.

Argon Purge of Reduction Bomb - Plutonlum tetrafluoride reductions in
which high ylelds (98 per cent or more) would not be obtained under stand-
ard conditlons, apparently are not grossly affected by omitting the argon
purge and leaving alr in the reaction bomb. DNight reductions of fluoride
from RG Run No. X-12-5-269 were made: four, not purged, gave metal ylelds
of 85.3 to 96.5 per cent (average, 90.5); and four, purged, gave slightly
better ylelds of 89.6 to 97.5 per cent (average 92.7).

Recuplex

Slag and Cruclble Dissolution - To date, nine plant reduction residues have
been dissolved with an average recovery of 101 per cent of the accountability
account valus. TFurther deta have shown thet oxallc scld, added in the SN-1
solutlon at the beginning of the dilssolution, will te completely destroyed
during the dissolutlon. Revised analytical procedure: indicates that previous
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icdate analyses were in error and that no iodate is present in the slag

eand crucible filtrate. The necessity of increasing the length of the silica
coagulation step from four to eight or ten hours was shown when a slag and
crucible solution (30 liters), filtered after six hours digestion and
yielding 73.3 grams (dry weight) of solid, produced an additional 6.3 grams
(dry weight) of solid upon digestion for four more hours.

Reports from Oak Ridge have stressed the lmportance of removing lodate from
slag and crucible solutlon, suggesting that sodium nitrite be used for this
purpose. laboratory analyses for lodate in solutions prepared here have
reported from 1 to 5 g I03/1. The uee of NaNOp, H.Op, and Fe'? as a means
of reducing the lodate fof removal as lcdine and also of reducing Pu (VI)
bhas been studied. The inconsistency of the iodate analyses, made by re-
duction of iodate with added iocdide and determination °§ resulting iodine
concentration, led to experiments which proved that Fe*° interferes with
the analysis. The use of hydroxylamine or sume other reducing agent besides
lodide was suggested to the control laboratory. Preliminary results ob-
tained in the development laboratory indicate that no iodate is present in
slag and cruclble filtrate prepared by the Hanford procedure.

Plutonium Distribution in the Recuplex System - Equilibration with 15 per
cent TBP - CCl) ~f & serles of CAF solutions which contained up to 1.8
grams of lodine per liter as iodate gave constant distribution coefficlents
indicating no harm should result from the presence of lodate even if all of
the lodine present in slag should remain in solution. Addition of sulate
ion to CAF to give concentrations from 0.08 to 0.4 molar resulted in linearly
decreasing valuss of E; from 65 to 26 for single contactings with equal por-
tions of 15 per cent TRP - CCly. Hydrogen peroxide reduced CAF solutions
have shovn marked reductlon in the E; value upon successive equilibration
vith(fr;sh solvent indicating the presence of plutonium(III) and/or pluto-
nium(vI).

Minl Unit Operations - Emulsification in the stripping (CC) wumit , operating
on Recuplex Flowsheet EW #5, has been attributed to the formation of an
insoluble plutonium compound, probably plutonium hydroxide. The following
series of experiments with a synthetic feed (CAP) containing plutonium,
aluminum nitrate, and nitric acid, demonstrated that emulsification resulted
vhen the organic phase (CCF) was strippsd with 0.06 M HNO,, but not when it
was stripped with 0.2 M H,SO); no emulsion was produced when the 0.06 M ENOq
strip was used in the absence of plutonium.

Solvent Treatment - Preliminary studies of the washing of betches of used
solvent with 5 per cent NanCO; or NaCH followed by water washes indicate that
troublesome emulsions invariably form, which necessitates a filtration step
to clarify the solvent and to recover the plutonium. A more desirable
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treatment, hovever, appears to.be successive washings with 0.1 M hydroxylamine,
5 per cent sodium carbomate and then dilute acid, in which case 1t appears
‘that the plutonium may be recovered in the hydroxylamins solution prior to

- removal of dibutylphosphate Hy the carbonate wash. ‘

Recuplex Design Criteria - The final editing and preparations of the "Recuplex
Design Criter§§ lEDC-2552)" has been completed and the document has been issued.

Further Evaporations of Residuaml Solutions from the First Cycle Waste Evaporators

-

The proposal has been made that the residusl solution from the first cycle
waste evaporators be cooled to allow further deposition of solids, and that
the supermatants then be further evaporated, to permit additional reduction
in waste storage  volumes. Iaboratory investigation of samples from waste
storage tenks TX-116 and 117 has shown the following: (1) The solution in
these tanks has a crystallizing temperature of 23°C.; (2) It may be reduced
in volume, by evaporation, by 27 per cent before crystallization occurs at
the bolling point. When the resulting solution is cooled to 25*C., enough
sollds crystallize out to occupy 47 per cent of the volume of the mixture;
(3) The evaporation cooling cycle may bs repeated until the final residusl
volume (50 - 60 per cent of the volume of the original evaporator residue)
would be occupled by solids and entrained liguid.

Crucidle Shog

Ninety CD1101 crucibles wers pressed and fired to 1800°C. Twelve were re Jacted
for cracks at top edge and iron pits on the inside bottom. Cracks were prob-
ably caused during handling of the green ware, and the iron pits from iren
conteminated lampblack falling into the induction furnace during firing.

Two steel dies for forming (D130 crucibles were about 80 ver cent completed.
The three XCTRS-1102 reduction-casting crucibles cast last month were fired
at 1700°C. for 15 minutes. Only one c»ucible per firing can be loaded into
the present induction furneces. Slight warpage occurred at the top sdge
but does not appear detrimental. Shrinkage ranged from 5 to 6 per cent.

URANIUM RECOVERY

‘Batch countercurrent tests of Uranium Recovery Flowsheet HW #4 used a 1.5
year old slug as a source of feed. Specifications were not met with one
extraction cycle and two scrubs but were met in two cycles with one scrub
each. The chief offender was ruthenium (>90 per cent,/d). The second
scrub under conditions of HW #4 adds only a factor of two decontaminations.
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Countercurrent runs with five month old (MW gave similar results with
Flowsheet HW #i; specifications were met with two cycles and one scrub
each but not with one cycle and two scrubs.

URANIUM RECOVERY PLART ASSISTANCE

A series of runs in a laboratory scale glass pulse column has been
made in a search for a wethod to reduce the high waste losses ob-
tained in the cold start-up runs of the Metal Recovery Plant RA

column. The scope of these experiments was restricted tc the study of
the effects on column operation of RAX history, RAX treatment and addi-
tives to the RAX. The results of these studies may be summarized as
follows: ‘

1. Use of Na,yCO3 scrubbed or fresh RAX reduced by a factor of four the
vaste losses suffered by use of plant recycled RAX.

2. Addition of 50 ppm of Turkey Red Oil lowered the frequency at which

column operation changed from mixer settler to emulsion type but had
no significant effect on weste losses. '

5. Addition of 17 g/l HNO3 to the RAX resulted in emulsion flooding of
the column. ‘

PULSE_COLUMN RESEARCH

Study of the differences in pulse column operation related to two differ-
ent type pulse generstors, air driven (approxameting square wave) and
bellows, has continusd. In the Waste Metal Recovery RA column system it
has been cbserved that at a volume velocity of 1000 gal/hr/sq £t there
are no significant differences in wdste losses achisved with the two
different pulse waves when ths column operation is emulsion type. How-
oever, in mixer settler opsraticn the air driven pulse generstor produced
wvaste losses about 50% lower than those resulting from a rine wave pulse.

PUREX STUDIRS

Batch studies tested phosphate complexing of niobium. In a Purex ex-
traction study lmprovement in over-all gamma decontamination of a factor
of three vas observed with 0.2 M H3POL4 in the feed. Niobium decontamina-
tion improved twelve timess. Under high acid extraction conditions

(6.6 M B+) niobium decontamination was improved 100 fold by phosphate.
The net effect of high acld extraction conditions and thosphate in the
feed vas an improvement of a factor of eight in gamma decontamination.
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A countercurrent run with six month old dissolver solution and employing four
scrub stages (two at high acid concentration with phosphate) deconmtaminated
uranium to within a factor of two of specifications. Niobium still accounted
for helf the gamme sctivity vhile the beta activity was unidentified. This
schemo necessitates extraction of the plutonium in the +6 oxidation state since
plutonium(IV) is strongly complezed by phosphate.

FEROXIDE HRAD-END STEP

Qualitative experiments show that hydrogen peroxide changes solutions of ru-
thenium(III) chloride, ruthenium nitroso nitrate and 8KNO» *Ruy0(NOg )y, <2820 to
ruthenium(IV). On the basis of these observations plus the observation that
solutions of ruthenium nitroso nitrate are extracted by organic solvents where-
as solutions of ruthenium(IV) are not, the effects of digesting (MW feed solu-
tions with peroxide before extraction vwere tested. Beta, gamme and ruthenium
decontamination were improved by factors of 3-9, 3-10 and 2-12, respectively.
Further teating of this effect will be made on Redox and Purex feeds.

Tall-End Treatment of Aqueous Streams

Recent results indicate that ruthenium activity may be removed *rom aqueous
uranium solutions by digestion with BAL and passage through a bed of silica
gel. Redox IIIIF treated in this manner met both beta and gammm specifica-
tions through 170 bed volumes.

‘Silica ggl columm rush with Redox IIIF solutions indicate poor removal of zir-
conlum and niobium from acid deficient feeds (-0.1 M EN03); conversely, at a
HNO3 concentration of +0.3 M, approximately 300 bed volumes of Redox IIIF were
adequately decontsminated. — :

LIQUID-LIQUID DISPERSIONS

A modification of the screen stirrer for producing dispersions in the "vibra-
tional" disengaging test has been tested. The apparatus consists of 4 or 5
miniature pulse column plates spaced at 1/2 inch intervals and is moved with
a long stroke across the interface. Used as an adjunct to the wire screen
stirrers, it offers considerable indication as to whether a glven two phase
system tends towards an aqueous in organic or organiz in aqusous dispersion.

Studies of the metal recovery extraction system have indicated that an in-
duction period exiasts for dispsrsion. This induction 1s characterized by
nearly complete lack of dispersion of the organic-in-aqueous type until an
appreciable onergy of agitation is imported to the system, after which a dis-
Persion can be formed very easily. In this system the induction period appears
to be related to the bulk transfer of uranium to the organlic phase, 1.e., once

L e
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chemical equilibrium is reached a minimum amount of agitation will cause
dispersion vhich tends to bs organic in aqueous. A pre-equilibration by
loeding the organic phase with uranium or nitric acid eliminates the in-
duction period. A search for surface active agents to aid in forming the
initial dispersion has indicated that organic soluble datergents of the
non-ionic and perhaps cationic types are effective. Fifty ppm of sulfon-
-ated castor oil (Turkey Red 0il) or 10 ppm of "Alkaterge" is very effec-
tive in promoting dispersion. ‘ ‘

SOLVENT RESEARCH

Attempts have been made to isolate and identify the alcohols resulting
from the hydrolysis of (1) a phosphate ester, (2) a phosphonate, (3) a
phosphinate in 1 M and 2MHCL, 2 M HNO3 and pure water. The xantlate
chromatographic method was used. Although blank runs made using all of
the above solutions spiked with small amounts of ethyl and butyl alcohols
bave given clear indication that the amalytical method is applicable, no
alcohols have been found in the phosphorous ester hydrolysates. The un-
expected inference that alcohols are not produced 18 being examined
further. »

HEXONE STABILITY TO RADIATION

Four sampies of hexons given a six day irradiation in the pile basin
bave been given a preliminary examination and indicate: (1) no change
in composition of the pure dry hexone and pure water-saturated hexone
end (2) considerable reaction in samples containing either 0.3 M HNO3 or
0.2 M UNE. A strong ultraviolet absorption at 225-230 mu is shown, rem-
iniscent of the Redox hexone samples. ,

STUDIES ON THE TBEP-URANYL NITRATE COMPLEX

Saturated solutions of uranyl nitrate in TBP have proven incompletely
miscible with either a n-heptane or an AMSCO 125-90W diluent. Repeated
contactings with the diluent extract less UO,(NO3J,°(THP), at each stage
untll a relatively insoluble (less than 10 371 in the diluent) wranyl
nitrate-TEP residus is obtained. Tentative analysis places the TBEP to
uranyl nitrate ratio in this residue at 1.5:1. The extractabls specles
analyze at a TBP to wranyl nitrate reatio of 2:1,

RESIN COLUMN COUPLING

When 6 M HNO3, 0.4 M HoNSOJH was used to elute the plutonium from e three
inch diameter Dowex-50W column containing plutonium in a band of 21 inches
length, violent gassing and extensive plutcnium oxidstion wes encountered
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at normel elution flow rates (0.25 ml/min/em®). Subsequent runs showed an elutri-
ant flow about three times this rate (0.7 ml/min/em?) could be operated satisfac-
torily, though even then considersble gas vas formed slowly but not enough to
interfere serlously with the column operation. A further run employing a Dowex-S5OW
colum six inches in diameter was successful even when employing the low flow rates,
gassing vas at a minimm and caused no operational difficulties.

A three-inch resin column has been operated successfully through five cycles of
adsorption and elution without undue operating difficulties. About 150 grams of
Plutonium were used in sach cycle and the plutonium bed was ca. 8 1/2 inches long.
The elutriant flow rate was 0.265 ml/min/cmz . —

These data suggest that the time of contsct of the high comcentration of plutonium
in contact with the resin is an important variable in column operation and long
contact times are to be avoided with t\hc reu;l.r; employed .

Barlier data have indicated that whereas 6 M HNO3, 0.k M HoNSO3E solutions contain-
ing high concentrations of plutonium(III) ere stable for several hours (even at
75°C.) the same solution is quite unstable in the presence of Dovwex-5W, vudergoing
almost immediate oxidation to plutonium(IV). Some studies have been begun to find
means to pretreat the DowemSOW such that the material causing this catalytic acti-
vity might be removed. Treatment with hot KOH solution did not produce any notlce-
able change in the performance of the resin. On the otherhand, when ‘the resin had
been thoroughly washed with ethanol at ca. 50°C., only about one-third of the usual
gassing vas observed. Further testing of this effect is undervay.

The use of sulfurlc acid as an elutriant for Plutonium(III) does not appear prom-
1sing. The equilibrium solubility of plutonium(III) sulfate in 3 M HoS0y is only
1.54 g/1. Plutonium concentrations of ca. 100 g/l are often encountered during
elution and represent, therefore, a highly supersaturated system. Precipitation
of Pu(III) sulfate from these solutions has been encoutered and is troublesome
from an operationel standpoint. ‘

SOLVENT EXTRACTION OF FISSION PRODUCTS

An aralcgue of Versene, ethylene-bis-(e{-iminophenylacetic acid), has been synthe-
sized in the laboratory. This compound contains only two carboxyl groups instead
of four present ln Versene. It was thought that the compound might form uncharged,
organic-soluble complexes with divalent ions such as strontium. Similar complexzes
formed by Versens were found t» be orgsnic insoluble.

The ability of the compound to form organic soluble complexes with strontium was
investlgated by contacting various solvents with an aqueous isotope. Only four
s0lvents, benzylcellosolve, cy:lohexanone, n-octyl alcohol and iso-amyl alcohol,
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among 19 tested, showed any extraction of strontium and, even in these
four cases, the extraction was very poor. Evidence obtained ss to the for-.
mation of non-extracted complexes in the aqueous phmse was not conclusive.

Separations Technology Unit

DECONTAMINATION OF DISTILIATES BY ION EXCHANGE

Simulated condensate from the Purex HCU concentrator (19 mg UNH per liter
and T00 d/m Pu per ml, pff 2) can be readily decontaminated from pluton-
ium by passage through a Dowex-5W resin columm. To date , about 10,000
column volumes of such distillate have been passed through a hydrogen-form
DowexSO0W (20-50 mesh) resin column at a flow rate of 12 ml/min/cm® and plu-
tonium in the effluent is still at backgrownd (ca. 6 d/m/ml). To maintain
this flow rate, the pressure heud required on the colurm is about 0.5 feet
of water per foot depth of column.

In the decontamination of distillates containing mixed fission products,
Dowex-50W resin was found to have considerably lower capacitr wvhen initially
in the scdium form than when in the hydrogen form. Batch contact studles
to £ind adsorbents for ruthenium, zirconium and nicbium (elements poorly
removed from distillates by cation exchangers) have shown activated alumina
to be as effective as ferrous sulfide mentioned previously. Column capa-
city data for the activated alumina will be obtained. Bete decontamination
of cation exchanger-scavenged distillates by the anion exchanger XE-T5 is
markedly lumproved by making the distillate one per cent in HoO2 and boiling
for a few minutes prior to contacting with the resin.

SELF -EVAPORATION OF STCRED PUREX WASTES

The bolling point of & syrthetic stored Purex waste (EW #1 Flowsheet,
EW-24763) rose steadily from anm initial 108°C. to 125°C. at a volume re-
duction factor of three. Boiling point of the waste rises rapidly at volume
reduction factors above three. At a volume reduction factor of 2.5, no
crystalline solids were observed at the boiling point, but the resulting
slurry, when cooled to room temperature, contained about 35 per cent by
volume of sollds (partly arystalline). Although the crystalline solids
adherred to and corroded gluss containers, mo such attack was observed

when the slurry was cooled in a mild steel container. A volume reduction
factor of 4.5 was observed when the synthetic waste wvas evaporated to essen-
tial dryness. ‘

Investigations ere being made of ion exchange methods for further decontam-
ination of distillates which would be produced by in-tank evaporation of
stored Purex wastes.
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RUTHENTUM CHEMISTRY

Equilibration rate experiments with ruthenium(IV) tracer and ™A indicate that
the equilibration time is much too long to use this system as a practical tool
for the study of aguecus ruthenium(IV) phencmens. :

- YHE SYSTEM: CoF»-Cals-Ca

Experiments have been initiated which are expected to provide information con-
cerning the phase aquilibria in the calcium-calcium fluoride-calecium-iocdide
system as observed in plutoniwm reduction nlage. Information geined in several
experiments carried out at atmospheric prussure is of valus only to indicate the
need for study at constant volume due to the considerabls instability of calcium
iodide. Modified bombs for such study have been complsted and are now ready for
u‘.ﬂ .

REDOX PIANT Asszmcx

Plant Pertoimnce

The Redox Plant operated at a 97..% time efficiency (IAF basis) and averaged 3.55
tons of uranium per operating day during the momth. During the first week of the
poriod, decontamination performance of the Redox process om 90-day "cooled" metal
vas observed. The second week of the period was devoted to Processing of off-
standard solutions accumulated in rework vessels during July. The remainder of
the month was utilized in redetermination of columm capacities and evalumtion of
flowsheet changes. The following is an over-all sumery of plant production per-
formances: :

Amximto
Tons of Uranium Processed (Shipped) 106 .8
Plutonium Processed (Batch Equivalents) 157.2
Per Cent Uranium to Waste ‘ 1.1
Per Cont Plutonium to Waste : 0.82

O‘p:oratin&Porfomnco

Processing of 90-day "cooled" metal started on July 21 with four permanganate-
oxldized IAF batches, S-2-7-EE-15 through 18. After processing these batches

at 3.0 tons/day, the production rate was increased on July 25 to 3.5 tons/day

and eight dichromate-oxidized IAF batches, S.2.7-HE-19 through 26, (90-day "cooled"
metal) were processed without in:ident. The following conclusions have been

drawvn from the above operation euploying 90-day "cooled" metal:

DECLASSIFED
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1. The Redox 2EU stream (second wranium cycle product) meets tentative
specifications for shipping recovered uranium (tentative specifica-
tion equals 4 times natural uranium gamma or less) when processing
90-day "cooled" uranium which heas been treated by the KMnO), head-end
procedure. Without this head-end treatment, the 2EU does not meet
shipping specifications (approximately 7 times natural uranium gemma -
vith no head-end treatment). : : ‘

2. The Redox 2BP (second plutonium cycle product) just meets tentative
shipping specifications of 500 gamma microcuries per gallon when
90-day "cooled" uranium is processed with the EMnO), head-end treat-
ment, but does not meet shipping specifications without the head-
end treatment (in this case the 2BP contains approximstely 2000
gemme microcuries per gallon).

3. The third uranium and third plutonium cycle products meet specifica-
tions with or without head-end treatment employed, when processing
either 90-day "cooled" or 60-day "cooled" uraniim feed material.

On August 6 the 2D Column, operating on the 1.8 M ANN 2DS flowsheet and
vith automatic interface comtrol, was flooded at 4.25 tons /day (volume
velocity of 2000 gal/(hr)(sq £t) of superficial cross-section) ana was
unstable at 4.0 tons/day. Since the interface comtrol of the 2IW valve
may have aggravated the flooding condition, the test was repeated on
August 13 under the same conditions except with manual control of the
2IW valve. Thls time the 2D Columm exhibited umstable operation at 4.5
?ons/du;s)r and flooded at 4.75 tons/day (volume velocity of 2230 gal/(hr)
8q ft)). : ‘

On August 8 a capacity test of the Second Plutonium Cycle was started
and satisfactory operation at 4.5 tons/day was achieved.

After three days of steady operation and the 2D Columm flooding test
mentioned above, the capacity test of the Second Plutonium Cycle was
resumed on August lt. Following a 24 Colwumm water flush, satisfactory
operation (0.1% Pu loss in 24W and normal dF) of the cycle at 4.75
tons/day vas maintained for 13.5 hours.

During the period from August 18 to 22, two flowsheet tests were in pro-
gress: (1) a test to determine the minimum IEX flow ratio; and (2) a
test to evaluate 2.0 M ANN vice 1.8 M ANN in 2DS. Both tests were con-
cluded prematurely by a "crash" shut-down on August 22 vhich was declded
upon because of high plutonium content in waste solutions. The cause of
bigh plutonium losses via 3AW was traced to "scid-deficient"” ARN shipped
from the vendor and' used in 2AS, 3AS, and 2BP Butt solutions (which were
not routinely analyzed for HN03) R -
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Actlvity released to the' atggaphoro ‘through the ventllation stack averaged
approximately 1 curle of I131 per day until August 13 when the activity reached
8 Eriaa/day'and on August 21 a maximum of 16 curies/day. The source of the
Il" vas found to be B-3 silver reactor. Thils reactor was replaced on August
23 with the unused C-3 resactor. B-3 is currently being rajuvenated in C cell.
The stack flushes performed weekly during July have been discontinued because
of the radicactive "rain" which resulted. .

Process Performance

The following tables summarize decontamination ard waste loss valuss by sol-
vent-extractlon cycle for month of August. These average waste lossas for
selected steady-state operation are not as high as the overall losses given
above p)mder Plant Performance (which include start-up, shut-downs, #nd process
upsets). ' ' :

Period covering 7-21-52 through 7-25-52; ncminal production rate of 3.0
tons /day, procesaing "head-end" treated, 90-day "cooled” metal (IAF Batches
§-2-7-HE-15 through 18):

__Decontamination Factors (dF)

i  Pu ___ é to Waste

Cycle Gamma  Beta Ru  Gamma Beta Ru U Pu
Feed 0.7 0.1 0.6 0.7 0.1 0.6 ,0.18 0.28
lat , 3.3 .6 3.3 3.2 4.5 3.6 0.35 0.0k
nd U 2.3 2.0 2.b ——— mam e=- 0.02 -
rd U e —— w-- ——— com e 0.01 -
2nd Pu _—— ——— e 2.9 2.3 1.7 ——— 0.04
Jrd Pu — eme mme 1,1 0.4 0.5 ——— 0.02
Overall 6.3 6.7 6.3 7.9 7.3 6.4 0.56 0.38

Period covering 7-25-52 to 8-1-52; nominal production rate of 3.5 tons/day,
processing dichromate-oxidized, 90-day "cooled" metal (IAF Batches S5-2-7-HE-19

through 26):
Decontamination Factors
— Eu — % to Waste
cle Ganma Beta Ru Gamma Beta Ru U Pu
lst 3.6 3.8  a-w 3.6 .2 3.9 1.2 0.15
2nd U 2.3 203 oma -—— - - 0.03 -
3rd U 0.7 0.7 w=e - 0.05 ——
2nd Pu - —ee mma 1.0 - 0.11
3r<i Pu - - - 0.9 - 0.03
Overall 6.6 6.8 5.7 5.8 1.3 0.36

PEM ACRITIER
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' Period covering 8-15-52 through 8-22.52; nominal ‘production rate of
3.5 tons/day, processing dichromate-oxidized, 75-day "cooled" metal:

Decontamination Factors

U ~Pu % to Waste

Cycle Gamma DBeta Ru Camme  Deta | A Pu
1st 3.7 3.9 a-- 3.8 4.2 0.23 0.43
2d U 2.1 2.0 we= ee- ——- 0.006  w--
3rd U 0.6 0.5 -w- ——— - 0.32 _——
2nd Pu -—- e eee 2,0 1.8 -—- 0.06
3rd Pu - === === 0.9 0.8 ——— 0.24

Overall 6.k 6.4 5.3 6.7 6.8 0.5 0.73

Feed Preparation

The dissolveré vwere charged during the month with twenty-three L.4-ton
charges of uranium with an average pile exposure of 50k MWD/T The aver-
age age of the 32 feed batches prepared as IAF was 100 days for S-2-T-HE-22
through 26 and decremsed to 71 for S-2-8-HE-2k.

Uranium Extraction and Decontamination

In general, nominal conditions of the O.R.N.L. June, 1949 (acid-deficient)

Flowsheet (Document HW-22834) were employed throughout the uranium solvent-
extraction cycles. ' -

A test to determine the minimum IEX flow ratio was performed from August 18
to August 22 at a production rate of 3.5 tons/day. The IBX flow was main-
tained at a IBX:IAF flow ratio of 0.28 (70% of flowsheet) for 12 hours with-
out any significant change in the IBU plutonium content, 0.03% of the Pu in
IAF. After 4 hours at a IEX:IAF flow ratio of 0.26 ( 65% of flowsheet), the
IBU plutonium content was doubled; however, the column was not at steady-
state conditions, and the test had to be concluded because of the shut-down
on August 22. Reproducibility tests of the 0.28 (or 0.26) IEX:JAF flow

+

ratlo are currently in process.

The substitution of KOH for NaOH in acid-deficlency edjustment of 2DS, 2IF,
and JIF was continued for 25 days' operation. Uranium product sodium
analyses are summrized as follows:

Average E-12 (3EU solution) sodium before the use of KOH: 350 p.p.m.*

(Neutral 3DS)
Average E-12 sodium during the use of KOH: 350 p.p.m.*

Average E-12 potassium during the use of KDH: 240 P.p.m.%*
. ¥ Parts per million parts of uranium
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The presence of -sodium in uranium product (E-12) solutions during the use of ECH
is attributed primarily to the transfer of significant quantiiles of sodium from
the ANN solution. One sample of neutral 3DS analyzed for sodium Indicated 2.2 x 10-3
1b. Na/gal. 3DS. The use of KOH in place of NaCH was discontinued on August 15.

Plutonium Extraction and Decontamination

Nominal conditions of the HW #4 Flowdheet‘(except for higher 2A8 and 3AS flow
ratioa) were maintained for Plutonium Cycle Operation during the month.

On August 22, "acid-deficlent" ANN was introduced into the 2AS, 3AS, and 2P
Butt solutions without any acid analysis on these solutions. As a result, de-
pletion of acld in the Plutonium Cycles resulted, and 3AW losses up to 6% 'of
the Pu in the IAF occurred. Flowsheet modification (120% 3AX flow) reduced plu-
tonium loss to the 3AW to 0.064 of the IAF Pu content. However, approximately
70 units of Pu were lost via the 3AW, causing a shut-down on August 22 for
segregatlion of the rework material. \

During the start-up of the IS Column on August 22, water (inadvertently used
from the ISS Feed Tank) was fed to the IS Column end overflowed to the IB Columm.
The resulting IB Column upset caused a relatively large amount of uranium in the
IEF. The TO gallons of IEP collected at the time were transferred to 1-4 Rework
Tank for future processing. However, three IBP batches still had high uranium,
and with as much segregation as possible through the Plutonium Cycles, six Pr
cans wers out of apecification:

S-2-8-1-109 0.13 g.U/g.Pu
110 0.20
111 0.31
112 0.28
113 0.15
11k 0.14

Thesa six PR batches were shipped to 224.T Bullding for further processing. In
addition, two other PR Batches 5-2-7-L-73 and T4, comprised of dilute solutlons
subsequent to flushes, were shipped to 224-T for processing.

Solvent Treatment

The plant solvent-recovery system, IO Column and the Hexone Distillation Columm
(G-3), operated satlsfactorily with water as a scrub solution in both units.

ANN Clean-up

Clarification by Settling. ANN currently being introduced into the plant comes
directly from Tank §s-i§1 (floating suction) ilnto which General Chemical Company
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tank trucks are being emptied without benefit of settling !m Tank SS-113.
In spite of the shorter cettling perlod, per cent solids in ARN is runing
0.005 to 0.008 on two samples tested. : :

Clean-up of‘Ty?n-COntamimtad ANN by Filtration. The 250 Bq. £t., 36-inch

dlameter, vertical Jeaf Enzinger Union Corporation filte. has been installed
and operated successfully on three betches of 72% ANN. Although additional
operation will be necessary in order to £ind the optimum conditions , the
following conditions are kmown to be satisfactory:
~ Batch size: approxinm ely 2000 gallons 72% ANN

Temperature: 45 to 50°C.

Filter aid: 0.08 1b. Dicalite 4200/gallon ARN solution

Adsorbent: 0.1 1b. Darco G-60/gallon ANN solution

Filtering rate: 20 to 35 gal./min.

Approximate time cycle: 4 hours/vatch

Labvoratory tests of the treated and filtered ANN indicate no emulsification
tendency.

Process Chemistry

Solvent Extraction. Studies have been continued using the 3/8-inch 12-stage
MiInl (minlature mizer-settler) &s a 2D (or 3D) Colum, testing modifications
to the Redox flowshset intended to reduce the Na, Al, and Fe contents of ra-
covered uranium. Five additional 2D Column runs have now been completed
with the 3/8-inch, 12-stage Mini to simulate the 2D Column. The run condi-
tions were ldentical with those of the previous four runs (see report for
July, 1952), viz., (a) stirrer speed of 2000 rev./min., (b) throughput rate
of 1.5 ml./min. (sum of both phases) and (c) imtroduction of the feed into
stirring chamber mumber 5 (i.e., 8 extraction and 4 scrub stages). The
main purpose of the nine runs was to f£ind a means of decreasing the sodium
concentration in the 2DU stream without adverse effect upon waste losses
and decontamination.

It is epparent that unless it is possible to obtain ARN with a much lover
Na impurity content than that used in these mms, 1t will bve dirficult to
reduce the Ne concentration in 2DU to much below 100 p.p.m. ‘It also appears
that introducing Na at the feed point hes little effect upon the Na content
of the 2IU streem. The amount of Na entering at the top of the column 1s
apparently much more significent.
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URANIUM RECOVERY PLANT ASSISTANCE

241-U Tank Farm Operations

Blending was continued from July 2 through August 2, 1952, at which time opers-
tion was discontinued dus to £illing of the 241-WR Vault tanks and the two blend
tanks to capacity. A total of 8.5 tons of uranium was blended during the above-
mentioned period at an average rate of over oms ton per day. All of the six
blended batches produced were at ayproximately TEP-EW No. L composition.

Mist in Underground Storage Tanks. Mist and fog caused by operation of the high
velocity jets during siurry removal operations in the tank farm have hindered
observation of the operation with the periscops. Based on a study of various
fog-dispersal methods, the most feasible methods of providing visibility with the
periscops are to 1) improve the lighting inside the tank, 2) heat the vapor space
to the dew point, 3) supersaturate the vapor with additional vater vapor from fog
nozzles snd thereby cause self-nucleation.

221.7 Plant - TBP Extraction

Operations in the TEP Plant during the past month were continued with the aim of
eliminating the cause of the higher-than-flowsheet wranium wasts losses in the
RAW stream, and establishing optimum RA Column and auxiliary design to permit
plant start-up on underground waste uranium feeds. Tventy-seven studies were
completed to evaluate various RA Column and auxiliary piping modifications at
uranium processing rates from 2.5 to D tons per day, and at RA Column pulse
frequencies from U0 to 92 cycles per minute. All correszonding RC operation
vas carried out at 75 cycles per minute pulse frequency with the RCW being
stripped of residual urenium in an RO Column employing 5 wt. % NaoSO), as ROS

2t 1:20 = Aqueous: Organic flow ratio.

As an outcome of the above tests, since approximately 1 to 2% losses of feed
uranium to RAW appear to be reasonably certa’n without speclal extraction sec-
tion or bottom dilsengmgement ssction modification, it was decided to incorpor-
ate the most attractive features in the final RA Column design for start-up in
the near future after a short "cold" uranium check-out. An experimental program
to develop an extraction section cartridge geometry which will minimize channsl-
ing 1s being undertaken in 321 Bullding, but for early plant operation the use
of avellable head-room to lengthen the scrub (decontamination) section of the RA
Colunns offers the better probability for attaining required flowsheet perfor-
mance. Salient features of the recormended design for RA Columns for start-up
are as follows:

1. Extend the scrub sections an additional 3 feet.

“Fc-af
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2. Modify the RAF distributors from the present design (six 3/4-inch-
diameter holes discharging up) o thirty-six 1/h-inch-diemeter holes
discharging as follows: :

Separations Technology Unit

{a) 14 equally spaced pointing up,

(b) 16 equally spaced discharging horizontally outward with six
holes drilled all the way through to give,

(¢) 6 holes discharging horizontally inward.

3. Locate RAW and RAX Hammel-Dahl control valves as neer to the column
as possible. .

4. Provide pump pressure directly to the RAX control valves.

5. Introduce RAX via single-hole, 2.inch I.P.S. distributors discharging
up approximately 6 inches below the bottom plate of the extraction
section. A bleed line should be included from e point between the
control valve and the column to a point below the pulser pilston to
provide an organic-filled pulse leg below the pulser piston. Mainten-

0 ance of an orgeuic-filled pulse lag prevents RAW from £1lling the lsg
with consequent upsetting of the design hydraulics and the requirement
for rerouting pulser piston overflow » tnd reduces the probability of
"hot" maintenance.

6. Displace air in the steam line to the RAW Jet out valve with agueous
rhase when column 1s f£illed with RAS at start-up.

T. Stiffen bottom disengagement section plate with a six-inch channel.

At month-end the B line RA Column is being prepared for final chacking,
with the above-listed features incorporated in remote-operation Jumpers .

*  224.U Plant - U0, Conversion

Ninety-three thousand pounds of UO3 (equivelent to 38.7 toms of U) was pro-
duced from 315 batchwise calcinatém during the period. The average
charge per calcination was 295 1b. of UD3. Pot charges varied from 180 1b.
to 600 1b. of uranium or 45 galloms of 635 UNH to 60 gellons of 100% UNH
solution.

Nine thousand, eight hundred and forty 1b. of U03 was produced from 53 cal-
cinations of RCU produced from test rws in the TBP Plant. Of this total
4 calcinations were made on straight RCU; and 34 calcinations were made with
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the addition of 60% nitric acid directly to the calcination pot prior to calcin-
ation. The ratio of nitric acid to 60% UNH solution charged to the pots varied
from 5 allons of acid to 14 gallons of acid per 42 gellons of UNH charged. The
remaining 5 calcinations were carried out using THP Plant RCU digested with

nitric acid for periods up to 72 hours at 100°C. The nitric acld concentration

Separations Technology Unit

- was 2 molar 1la the approximately 55% UNH solution.

Considerable foaming in the pots, when the charge temperature reached 135°C.

to 140°C., was encountered when calcining concentrated RCU from the TBP test
runs. The addition of nitric acid to the pots prior to calcination and acid
digestion of the UNH pot feed solution reduced pot foaming tendencies only
Slightly. Attempts to control the foaming by operating at lower furnace temp-
erature settings during the critical pericd (chargs temperature 135° to 140°C.),
generally proved successful in preventing pot boil-overs. The addition of anti-
foam agents (heptodecanol and GE Silicome No. 61088) directly to the foam temp-
orarily comtrolled foaming, but the addition of the anti-foam agent was required

- over a period up to twenty minutes at intervals of 40 to 70 seconds to keep the

foam below the pot 1lid. A test with Nonisol 300 was inconclusive since anti-
foam agent additions were terminated before the test pot had stopped foaming.

Operation of both RCU Intermediaste Product Concentrators (E-B-1 and E-D-1) to
produce 80% UNH solution was attempted. However, operatiom at this concentra-
tion resulted in plugged concentrate valves. Operation of the Final Product
Concentrator (E-D-2) at rates up to 7 tons of U per day proved satisfactory.

Although foaming of Redox material conteminated with RCU was encountered early
in the month, equipment flushes with strong nitric acid and careful segregation
of Redox material allowed successful operation during the latter pert of the
report period.

PROCESS CHEMISTRY

The decontamination characteristics of RAX from various sources were determined

- by RA-RC Column contacts using 1 extraction, 1 scrub, and 1 strip stage. The

results, given bamlow, show good comparative decontamination for the solvents
tested.
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DECONTAMINATION CHARACTERISTICS OF RAX
PA-RC_COLOMN_CORTACT ‘

- Feed /Scrub /Extrsctant = 2/1/5; 1 extraction, 1 scrub, and 1 strip stage.

RAF: Plant RAF_spiked to 1.66 x 1010 beta counts/(min.)(gal.) and
1.26 x 107 gamma micro-curies/gal., with R®dox Plant dissolver

solution.
o RCU__ |

RAX U, 1b./Gal. B c/m/Gal. G uc./Gal.
1) laboratory A 0.127 . 1l.9x 107 110
2) Plant RAX (8/1/52) 0.237 1.5 x 107 86
3) lLab. RAX irradiated for o

7 daye at ca. 2 x 100 R/hr. 0.092 3.7 x 1,02 55

L) Plant RAX T7/1/52) - 0.123 5.0 x 10 20

To determine the relative effactiveness of CO3™ and 5Cy " washing on the
removal of TBP hydrolysis products, an RAX sample was spiked with a com-
mercial butyl phosphate mixture to about 1 g./1l. DEP and 0.5 g./1. MEP
and then aliquots were given one half.volume washes with 0.% M agueous
RasS0), and Na,CO3. Results were also cbtained on the relative removal
af%er uranium complexing of the hydrolysls products. Results of "C" con-
tacts indicate SO,™ does not remove UDBP (uranyl dibutyl phouphate), and
that it removes only a small amount of uncomplexed DEP. Carbonete washing
effectively removes both UDBP and DEP.

U003 Reactivity. During the month, 20 reactivity runs were made, comprising
B0 samples for analysis. This series was largely composed of (a) plant
production lots, and (b) laboratory and plant hydration test samples. It
vas found that the addition (singly) of 1 g. of TEP, DEP, and MBP, per liter
of 100% c.p. UNH sclution gave equal or better remctivity than the unspiked
sample with conversion ratios (= 4UF) in test sample) ranging from 1.00 to

- 9UF) in control
1.06. The hydration tests were carried out in both the laboratory and the
224-U (Caleination) Building pota, to determine the optimm drying cycle,
drying temperature, and amount of water to be added. It was found that if
20p of the dry UO3 powder welght was added as water, the mixture produced
a slurry on agitagion, 15% produced a heavy slurry, and 10% only dampened
the powder and did not produce a slurry. However » by drying st not over
150°C., it was possible to produce just as much improvement in reactivity

‘with 10% added water as with larger amounts. The hydration stucies in the

latoratory were made with U0; from plant lot 82 which hed a conversion ratio
(relative to a laboratory a%andard) of about 1.05 before hydration. After




hydration, with amounts of water ranging from 10 to 50 per cent of the weight
of U03, the conversion ratios averaged about 1.2 (about 98 to 99% UFy), show-
ing a marked intrease in reactivity. The material calcined in the £2L4-U Build-
ing pots wvas TBP-Plant material (Lot No. OO9T) end showed, before hydration, an
average conversion ratio (5 grab samples from random pots) of 1.18. Following
hydration, the conversion ratio averaged 1.23. Plant lots 85 and 86 also show-
ed an abrupt Increase in reactivity, following the change from Redox to THEP-
Plant uranium fsed to the pots. No satisfactory explamation for this sudden
increase in the reactivity of TBP-Plant material has been advanced.
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REDOX AND URANTUM RECOVERY DEVELOPMENT

Process Studles

Dissolver Studies. The study of uranium dissolution was continued during the

' month with the aim of establishing the design bases for the Purex dissolvers.

The 321 Bullding dissolver is being modified to approximate a 1/6L4-scale pro-
totype of the proposed Purex plant dlssolver. A down-draft condenser packed
with 1/2-inch stainless-steel Raschig rings has been installed, together with
sampling ports and gas and llquid flow measuring instrumsnts required to de-
fins the operation of the unit. Experimental work is scheduled to start early
in September. A diasamolver test program was also outlined for a bismuth Phos-
phate Plant dissolver and proposed in Document AW-25252. This work is scheduled
to be done in the next two months, and will be completed as rapldly as consis-
tent with the assured attainment of productlion commitments. :

Purex Waste Storage. A report on the problems involved in storing Purex wastes

is in rough draft stage and will be issued shortly as HW-25273. It is pre-
dicted that up to eight times aa much heat will be generated in these stored
wastes as would be required to evaporate them to dryness. A 750,000-gallon

" tank would be filled in abcut 250 days with the aqueous wastes from a plant

Processing 200 tons of uranium per month by the HW #1 Purex Chemical Flow-
sheet. During the period of £1lling, heat would be liberated at increasing
ratés, reaching a predicted peak of about six million B.t.u. per hour at the
time the tank is full, After the tank is filled, the heat evolution would
gradually subside until heat losses to the ground would absorb the heat gen-
erated - perhaps two to three years after the tank is filled. ‘

If the heat evolved were utilized to effect self-concentration, cwibbing the
condensate would permit the storage of two to three times as much Purex waste
in a given tank. In thls cass, & predicted pemk heat evolution of about ten
million B.t.u. per hour might be reached, and the mass would probably continue
to boil as much as six to elght years. Self concentration by a factor of ahout
2.4 appears possible before the solubility of the sodium salts at the bolling
point 1s exceeded on cooling to 25°C. at such concentrations, the bulk of pre-
clpitated salts is about two-thirds of the total bulk. '
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Preliminary specificationa“ for the design of the Purex waste storage tanks
are in rough draft stage and will be issued shortly as Document HW-2527Th.

Chemical Engineering Development

Solvent -Ex't;radtibn Studies

During the month sixty uranium recovery process solvent-extraction studies
vith "cold" (unirradiated) uranium vers carried out In a 3-inch-diameter
glass pulse column in 321 Building, to investigate the causes and possible
remedies of the high uranium losses from the plant RA Columns. These
studies included twenty-nine RA Columm extraction section and thirty-onme
RC Column runs. Detailed evaluation and correlation of the results was
in progress at the month's end. The following is a preliminary summary of
the findings. : ‘ ‘

Evaluation of Plant Materials. The 3-inch RA and RC Column studies indica-
ted that the cause of the high Uranium Recovery Plant RA Column losses does
not reside in the solvent or other materials used in the plant. These
studies substantlally confirmed the earlier favorable pllot-plant findings
on the performance of both the RA and RC Columns. Optimum extraction per-
formance, as well as flooding, occurred at pulse amplitude-frequency pro-
ducts about 20% lower than those reported earlier (Document EW-19170).

This apparent discrepancy is believed attributable to a slight (up to about
20%) previously undetected loss of amplitude in transmission of the pulse
from the pulse generator to the column, mainly as a result of air pockets
in the pulse-transmission line. (The pulse loss was eliminated before the
conduct of the presently reported work.) The favorable earlier exparimen~
‘tal results vere confirmed not only with all fresh plant materials, in-
cluding solvent (RAX) made from fresh TEP and Shell Deodorized Spray Base
from the plant supply, but also with RAX which had been reused several
times in the Uranium Recovery Plant (taken from Processing Line "B" during
Run U-8B-11, during the night between August Tth and 8th). This was true
except for small amounts of impurities in the reused plant RAX, which in-
creased losses in both the RA and REC columns by formation of "inextract-
able" uranium species. As confirmed by distribution-ratio spot checks ’
approximetely 0.1% of the uranium in the reused-RAX runs was in a form
"inextractable" in the RA Column, and about 0.3 to 0.5% in a form "inex-
tractable" in RC. The approximately 0.1% RA-"inextractable" uranium is
not nearly enough to account for plant RA Columm uranium losses in the
neighborhood of 1% and more. The RC~"inextractable" uranium, hcwvever, is
sufficient to account for the increase in plant RC Column losses from the
initial values of less than 0.2% to the meighborhood of 0.5 to 0.6% during
July. Throughout these experiments a simple 3-inch-diameter glass pulse
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colum wvas employed. The plate-section height was 9.1 ft. A "standard" per-
forated-plate cartridge (stainless-stesl plates with 0.125.inch-diameter holes,
23% free area, spaced 2 inches apart) was used. The aquecus phase was contin-
uous. The stream compositions and flow ratios were those of the TBP-HW #4
Tlowsheet (ref. EW-19140). The volume velocities investigated were those cor-
responding to 5 and 2.5 tons U/day in plant-scale columns.

Effect of Reduced Amplitude. No significant adverse effect on losses re-
sulted from operation of the 3-lnch RA Columm at 0.8-inch and 0.6-inch amp-
litudes (cf. 1.28-inch nominal plant amplitude), or from operation of the
3-inch RC Column at 0.2-inch to C.5-inch amplitudes (cf. 0.57- inch nominal
amplitude for the plant RC Columns), provided that & compensating rroquency
adjustment was made. ‘

Effect of Increased RAX Hata on RC Loss. In ome pair of comparable 3-inch-
column runs a 20% increase in the RAX flow rate with no compensating increase
in the RCX flow rate exerted no significant effect on the RC Columm uranium
loss. ,

Performance with °0% TBP. Three-inch RA and RC Column uranium losses with 20
volume % TBP in Shell Deodorized Spray Base as the snlvent approximately equal-
led those obtained with 12.5% TBP. Thus the few scouting runs here reported
furnish no assurance that incresasing the TBP concentration in the plant sol-
vent would reduce RA (Jolumn losses. Insofar, however, as the high plant RA
Column losses are an effect of channeling in the 20-inch-diameter plant col- .
umm, an increased TEP concentration may provide some rellef, since the average
concentration driving forces would be increased, tending to reduce the ad-
versea effects of the local phase flow dlsproportionation which accompanies

any channeling.

Pilot-Plant RCU (lean-up Studies

Countercurrent Washing with Shell Spray Base, During the month sixteen counter-
current RCU washing (RT Column) studies were carried out in a 3-inch-diameter
glass packed column in 321 Bullding, to test the effectiveness of this procedure
for removing the agent(s) causing foaming in the Uranium Recovery Plant calcina-
tion steps (bellaved to be TBP and its decomposition products). Shell Daodorized
Spray Base was employed as the washing agent. Stalnless-steel and polythene
1/2-inch Raschlg rings were tried as packing the the 9-foot-high column packed
section. Up to about 85% of the TBP originally present in the RCU was removed

in the countercurrent washing. However, the unremoved portion of the foanming
agent was sufficlent to cause unalleviated foaming in laboratory bench-scale
concentration and ralcination tests.
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Steam Stripping. Thirteen RCU steam-stripping (RS Colummn) studies were
conducted in %1 Building during the month. A three-inch-diameter columm
packed with 20 feet of 1/h-inch stainless-gteel Raschlg rings was used.

-The RCU was introduced at ambient temperature and stripped counter-
currently with direct steam. The initial findings were favorsble. In all
thirteen runs, employing RCU flow rates up to 150 ml./min. and steam-to-
RCU flow ratios ranging to as low as 0.23 1b./lb., the stripped RCU ob- |
tained showed little or no foaming in laboratory bench-scale concentration
and calcination tests. The residual TEP concentration was below 0.0l g./1.
in all cases (the lower limit of the infrared spectrophotometric analytical
method used). This was true even for the last three runs in which the
initial TBP concentration was made as high as 2 g./1. vy deliberately entrain-
ing some solvent phase. ' . ‘

Foaming Studies in Connection with the Concentration of RCU

The 321-Building single-tube long-tube evaporator has been utilized for
concentration of RCU and TRU (RCU washed with hydrocarbon in the RT
Column) in order to study the foaming characteristics of the concentrated ‘
solution and to supply the Process Chemlstry laboratory with concentrated
UNE solutions for calcination foaming tests. The results indicate essen-
tially no foaming in the long-tube evaporator.

Mechanical Development

Equipment and Materials Testing Report No. 2 was issued during the month
as Documsnt AW-1918k.

N
Seal Development. Purge gas consumption of labyrinth vapor seals for
3/k-Inch dlemeter shafts has been determined. The labyrinth bushing
length, groove width and depth, land width, and dlametral clearance were
varied. The tests indlicate that the purge gas consumption of a double
seal vith 0.010 inch diametral clearance between the labyrinth bushing
and the shaft would be 1.5 to 2.0 std.cu.ft./min. A 1.0-inch-dlameter shaft
seal and a 1.25-inch-diameter shaft seal are ready for testing.

Bearing Development. A glass bearing has been tested in the bearing test
machine, operating against a Stellite journal and a fiber glass f£illed
Teflon journal. The minimum friction factors, with RAX as lubricant , de-
termined for both jowmals were about one-half the minimum friction factor
for other good bearing materials. When the load was increased beyond the
critical point (minimm friction factor) the glass bearing showed a ten-
dancy to selze on both journals, due probably to rapid overheating.
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Pump Development. Final comments and specifications for a 5-horse-power sub-
morgpa or in-ginn motor-pump unit built by the Peerless Pump Compeny and U.S.
Motors have been reviewed and an order has been placed for one unit at an
initlal cost of $5400 for the first model. This cost includes a regenerative
turbine pump and a dsepwell turbine pump, designed to be interchangeable on
the motor. ‘

Pulse Generator Develovment. A nominal 3-inch-diameter Teflon bellows (U.S.
Gasket Company) with a L-Inch face to face dimension has operated for a total
of 8.2 x 10° cycles pulsing water at a frequency of 100 oycles/min., with a
bellows travel of l.5-Inch. A segond 3-inch dlameter bellows has been in
‘continuous operation Zor 2.6‘xv1 cycles pulsing water at 100 cycles/min.,
with a bellows Lravel of 1/2-inch. There has been no evidence of fallure

or fatigue in elther bellows.

A nominal 10-inch-diameter Teflon bellows has been installed on one of the

. push rods of the pulse generator for the 16-inch-dlameter pulse column in

321 Building. This 5-inch face to face bellows will be operated at a bellows.
travel of 2.5-inch to give a l-lnch displacement in the 16-inch column.

A Denison Engineering Company hydraul.c 2-ton ceramic-type press complete
with motor and pump unit has been ordered for sevaluation as a substitute
drive mechanism for the electrical-mechanical scotch yoke mechanism now in
use in.the Metal Rocovery Plant.

Materials Teuting

Dual Face Plates for Pulse Columns. Forty 3-inch-dlameter stainless-steel
plates with 1/8-inch-diameter holes and 23% free area have been coated on
one side with Kel-F MW-25 (2 to 4 coats) and cured from 5 to ‘18 hours at
2l5°Cc. Twenty of the Plates were sandblasted befors coating and 20 wers not.
The plates will be evaluated for comting life under Purex 24 Column pulse
conditions. Coated plates are also being exposed to radiation intensity

on the order of 107 roenmgena/hour to determine the effect of radiation on
the Kel-F and on the plastic-to-metal bond. Contact angle measurements

(as an indication of wetting characteristics) with organic and aqueous
phases are planned before and after chemical and radiation exposure.

Corrosion Studies. One of the Type 304 stainless stesl expander rings
used in the Metal Recovery Plant pulse generator to spring load the Graph-
itar piston rings has been exposed to 60% HNO3 and RCU both at room temp-
erature and at boiling temperature. After 240 to 300 hours’ exposure cor-
rosion rates were negligible in both stressed and unstressed samples.
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SAE 1010 mild steel has been exposed for 1000 hours to the liquid and
vapors of Redox underground waste solutions under several conditions of
solution pH and temperature. Maximm corrosion rates occurred on the
samples exposed to vapors., Within the limit of expsrimental error, little
. difference was detected between the corrosion rates of samples exposed at
180°F. and those at 220°F., Gemerally, corrosion rates were somewhat less
in solutions at a pH of 13 than the rates obtained in solutions at a H

at 11 and 12. In all cases, however, the maximum corrosion rates were

' .less than 0.0005 ino/'lnoo

Process Chemistry

Dissolving of Uranium Metal.  Consideration is being given to the use of
35% HNO En place of 60%, for slug dissolving in the Purex process. Two
uranium dissolving runs were made in the laboratory with these acid con-
centrations, during which off-gas samples were taken (a) at the start of
dissolution, and (b) at peak gas evolution. These samples were analyzed
for hydrogen, and in every case showed less than 0.1 volume per cent.
The only noticeable difference between runs was the more denss evolution
of oxides of nitrogen in the case of the more concentrated acid.

Fhysical Characteristics of Simulated Purex Weste Streams. Synthetic
solutions representing Purex HW #1 Flowsheet acld vwastes were prepared,
and thelr physical properties were studied as a function of neutraliza-
tion and concentration. It was found that the acldic waste could be
concentrated to epproximately 20% of the original volume with no diffi-
culty, giving a solution with a saturation temperature of 80°C. No .
essential differences were found between the waste solution neutralized
wlthout prior concentration and that neutralized after concentration to
50% of its originel volume. The volume of solids in each ranged from 12
to 1k per cent, with an apparent cake density of 1.3 g./ml. The viscosity
(abouﬁ the same for both westes) decreased from 30 cps. at 35°C. to 20 cps.
at 20°C.

321 Building Operations

On August 9 three-shift-per-day, 2l-shift-per-weak operation was resumed

in the 321 Building in order to investigate methods for reducing the high
losses occurring in the Uranium Recovery Plant RA Column, and to investi-
gate and study the foaming problem in the RCU concentrators and the calcin-
ation pots. The results of these studles are reported elsewhore in this
report.




HW-25533

Separations Technology Unit
Hot Semivorks

The lump-sum-contract portion of the Hot Semiworks construction was complsted
on August. 5, with the exception of nineteen minor items, which were deleted
from the contract. These items and the remaining conmstruction work (approxi-
mately 0.5 per cent of the total) will be done by plant forces under dirsction
of Project Engineering personnel. e

The Hot Process Building was accepted for beneficial ocoupsncy om August 1.

. Full shift coverage by Technlcal and Service versomnel was started on August L.
However, the Hot Semiwois program was curtailed on August 9 , by the transfer
of Technical personnel to 300 Area for the 321-Bullding "cold" pilot-plant
studies described earlier in this report. ' o

Tank calibration was completed for all tanks in the Solvent Handling Bullding
and the Aqueous Make-Up Building and is 50 per cent complete for the Hot
Process Building. ‘

INVENTIONS

All persons engaged 1r. work that might reasonably be expected to result in
inventions or dlscoveries adviae thet, to the best of their kmowledge and
bellef, no inventions or discoverles were made in the course of their work
during the period covered by this report. Such persons further advise that ’
for the perlod therein covered by this report, notsbook records, if any, kept

in the course of their work have been examined for possible inventions or
discoveries. :

INVENTCOR INVENTION
W. 8. Figg, 0. BH. Koskl, D. C. Kaulltz A remotely driven, smooth

flow, adjustable rate,
positive displacement
pump . '

A. S, Wilson The use of hydrogen perox-
ide to improve the decon-

tamination of ruthenium in
solvent extraction processes,

. EEW R. B. Richerds, Manager
| A lﬁ Separations Technology Unit

RBR:bp September 12, 1952
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| VISITORS AND BUSINEES TRIPS

v
\

W, E. Kirby, Consolidated Engineering Corporation, Pasadena, California was
‘at the Hanford Works August 131 installing a mass spectrometer,

) Gveb, Kuta, Conszolidated Engineering Corperation, Pagadena, California was
here August 2022 ingpecting the mass spectromuter installed by Mr. Kirby.

€. B. Lundin, Dow Chemical Compsny, Rocky Flats (Colorado) Plant visited here

July 29 thru August 22 to study plutonium metallurgy processes, equipment and
techniques.

M. C. Leverett, ANP Project, Lockland, OlLio wae here August 28 reviewing
Hanford physics work.
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R. Ward spent August 1 at the Sylvania Electric Company, New York City, and
August 4 at the Battelle Memorial Institute, Columbua, Ohio discussing metal-
lurgical problems. : ‘

H. R, Soinﬁidt spent August 21-22 at UCRL, Berkeley, California discussing
recent advances in nuclear chemistry. .

U. L. Upson span‘b‘Augunf 19420 at the California Research & Development Labe
oratory, Livermore and August 21 at UCRL, Berkeley, California discussing
recent developmewmts in counting techniques. ,

CRGANIZATION ARD PERSCNNEL

Personnel totala as of August 31 were as follows:

o Tochnical Graduates . '
Exempt Permanent Summer Rotational Non-Exempt Total

Physics 25 1 2 6 - 8 Che
Metallurgy | 25 2 1 7 18 53
Analytical Research 30 1 - L 6 41
Analytical Service 89 5 ™ 3 101 198
Administration ) - - - 23 - __8
Total o 9 3 20 136 3h2
PHYSICS

Lattice Studies

The natural neutron background in the wet 7 1/2 inch lattice has been meas-
ured and the values applied to correct the measurements of the buckling. The
final values for this lattice ars ‘

Dry 7 1/2 inch lattice: 101 t 1/2 microbucks
Wet 7 1/2 inch lattice: 85 1/4 * 1/4 microbucks. |

The uncertainty of these figures represents mly'the apread of the measured
values. ‘

It is well known that the diffusion length of & lattice may be determimed from
the equation: ,

- 1+ 33=0
n  I? Anv

if one knows the values of $2n/n and 3q/>nv. The term ¢%n/n is the buckling.

The term 3<!./Anv may be determined from the average cadmium ratio in the lattice
cell. Further, the diffusion length of a lattice is related to the diffusion

length of a pure moderator by the equatiom:
v
EOLASSIHES

=
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I'l = I;‘; (l:f):

where £ is the thermal utilization of the process tube assembly. Meas-
wrements made on the 7 1/2 inch lattice have ylelded the data given in the
table below: ‘

Quanti. 7 1/2" Dry lattice 7 1/2" Wet lattice
Quantity |

Av. Cd. Ratio k54 5.26
L 13.8 em. 15.) cm.
by ‘ V.9308 0.9175

‘Attempts have been made to check the values of the diffusion length snd the

thermal utilization by an experiment in vhich ths urenium slugs were replaced
with P-10 slugs. There is soms difficulty in interpreting the results of
this latter experiment, largely on account of the fact that no sccurate des-
cription of the thermal neutron flux distributicm in & P-10 or uranium slug
has been found. :

Grephite is being machined for the 6 3/16 inch lattics. This lettice will
be measured with standard slugs an account of the present interest in a lat-
tice with no water reactivity eflect.

The radial veriatiom of the thermal neutron flux has been measured in both
P-10 end uranium slugs. Gold foils of 1/k inch diumeter were used as do-
tectors and the exposures were made in the Test Pile, The ratio of thermal
neutren fluvx at the surface divided by the thermsal neutron flux at the center
vas found to be 1.57 t 0.05 for ursaium and 1.86 £ 0.05 for P-10. Prasvious
measurements on ursnium with the use of alumiwum foils have givem a value

for this ratio of 1.52 * 0.08. The value obtained for P-1l0 leads to & re-
siprocal diffusion length of 0.99; this is to be compared with a valns of
0.60 predicted om the tasis of diffusion theory. Velues cbtained for uranium
vere also in disegreement with theory.

Ir explanation of the above discrepancies, the diffusion theory of neutrons
is valid in & medivm in which the scattering crees ssction is large compared
to the sbsorption cross secticm. Stated differently, neutrons may be ssid to
diffuse in & medium if they make many scattering collisions befors being
sbsorbed. This condition for the validity of the diffusion theory does not
apply in s medium such as ursnium where the scattering i1s of the same order of
magnitude us the absorpticn. Accordingly, a first order correction to the
diffusion theory has beem calculmted. This indicates a stromger curvature
upvard than Io(¢f r) which iz the diffusiomn theory rssmlt. These calculations
will be extended to higher order correcticns in order to have a quantitative
comparison with the experimsntal results.

Work an the calculatiom of the diffusion length of the lattice with P=10
material is continuing. ‘
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In comnsidering the feasibility of a lattice test reactor the questiom arises

a3 to-whether or not & specimen lattice can be tested im the correct emergy -
spectrum of neutroms. To throw soms light on this questiom the following prob=
les hee boen solved. The newtrom distribution has been found in an infinite
slab comgisting of a driver, graphite reflector of varisble thickness, and
multiplying'core. The result indicates that the ratio of fast to slow flux -
in the core ¢an be made essentially constant by adjusting the reflector thicke
ness. A more realistic model in which the spece between the reflector and

the core 1s filled with bismmth is being calculated by Nayer of the IBM group.

The small source theory has been used to compute the reactivity effect to be
expected from the insertion of a columm of four per cemt J slugs into the
center of an unflattened cylindrical pile with standard Hanford lattice. The
result is approximately forty inhours. The second approximastion computations
are in progress. .

Experimental Physics

Preliminary cost estimates for installatiom and removal of the xenon productiaa
and separation facilities in the 105 DR Building are being made by Physics
perscunel with the assistance of the Special Irradiation group. Both the
process tube installatiom and the X Hole facility are being comsidered in these
sstimates.

An experiment wvas conducted to determine the reproducibility of the dilution
system described in the last monthly report. A sample of argon was irradiated
in the Test Pile, diluted, and the dilution ratio was then measured by counting
methods. Unfortunately the results were rendered incomclusive by the presence
of argon background. Plans sre being made to eliminate this background.

' Several. experiments were done this momth to determine the degres of iodine elime
ination which cculd be accamplished by charcoal traps.

The design of a new xsnon gemerator slug has been completed. The new design
incorporates changes which will mpke fabricatiom less difficult and will re-
duce the chance for leaks to develop during fabrication. The main source of
trouble in making a leak-tight slug has been in making aluminum welds. With
the improved design only three welds are required. It is planned to have three
dummies fabricated according to the new design, these durmies will be tested
for leaks and mechanical soundness. If they prove satisfactory, fabrication of
the xenon generator slugs to be used in the production pile will follow.

The use of a single crystal neutron spectrometer at energies lower than the
most probable energy of the neutrom distributiom depends on meeasurements of
sufficient precision of the amount of higher order component in the beam or

on the elimination of this component. This can sametimes be accamplished by
the use of selective absorbers at a large sacrifice of intensity. The pos-
8ibllity of using & mechanical velocity selector in conjunction with the crystal
spectrometer has been studied. Such velocity selector would be Argc‘m;!.‘_rad to
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eliminate from the nsutron beam all neutromns of velocity 2 vi and 3 v), whers
v, is the velocity of the neutroms to bs diffracted. This vould eliminate
t%e second end third order of diffracted compoments which are the only ones
of impertance. 'The comtributing facters which cemplicete the epperatus are
the small distance between collimmtor and crystal (about 20 inehes) and the—
divergence of the collimated besm (about 20 -minutes: full width et -bhalf maxi-
mm)., The cptimum spparatus comsidered would comsist of two discs with radial
slots transpareat to thermel neutrems rotating on & common axis. This &p-
parstus vould sbsorb asbout 85 per cent of the meutroms of velocity vi. This—
allows about ten times the intensity of selsctive absorbers or e double crys~
tal imstrument. WHowever; it requires the rather large linear velocity of the
rim of the discs, 5000 cm/sec. for neutrons of 0,025 e.v. energy. The feasi-
bility of this instrumemt will be comsidered further.
A cellimetor for the cross section measurements of Pu-239 has been partly
essembled. This collimator comsists of twelve 5/16 imch O.D. steel tubes ar-
runged so that 8 x 10/ neutroms per second will pass through a circle 1 1/2
inches in dimmeter 100 inches from the end of the collimater.

Remote comtrol equipment for opersting the neutrom crystal spectrometer has
been installed.

Operational Pile Problems

The power of a flattened slab pile has been calculated as a- function of
graphite gquality in the pile fringes of the reflecter. As expected, this
calculation indicates that the greatest increase im pile power results from
putting the highest quality graphite adjscent to the flat zome. A document
describing these calculatiomns will be issued. '

An investigatior was made to dets mine whether Al-.81i pemetratiom into can -
vells during the camming process could be detected by radiocsctive tracer teche
niques. The postulated method wes additiem of a beta-emitter of proper energy
to the canning bath;, and a subsequent msasurement of the intensity of radia-
tion escaping froem the can. It was determined that to overcome the matural
background from the ursniwm, the smewunt of radismctivity netessary 4n the
canning bath would produce a sericus radiation wazard around the Al-Si pots.

A decument is being prepzred which covers this problem more fully.

A report on the estimated minimum critical masses—for each of the process
vessels in the 231 Bullding bhas been issued ms HW-253Th.

METALLURGY

Fabrication of Uranium

Independent metallurgical evaluations of the mechanical and structurel char-
acteristice of thirteen "as-rolled”" uranium rods by the different laboratories
represented at a joint United Stetes-Canadian Cammittes meeting om dimensional

=
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instubility showed these sites in very good sgreement. MHeasaremewts of
dimemeionsl chenges that occurred- im these rods after s relatively short ex-
posure in the Chaitk River-Resctor indicate that the-smallest dimensional
changes  occur in'those reds whiclk had beem rolled st the-highest alphs

temperstures. A btrief digcussion of the metullurgical date umd the resuits

© of this pile test is given in document HW-25347. The resulis vwill be re-
ported mere filly in the minutes of thy meeting yet to bde issued.

Anr experimsntal rolling program was initisted to determine the properties of
uraniwme relled in the beta pbese. The grain size at the center of the rods
obtained by this process is comperable to normal bets transformed uranium
vheress the grain- dismeter on' the outer periphery is upproximtely helf this
value. Orientation measurements show these samples to be ceamparsble to the
beta trengformed uraniwm now being used in the piles, slthough the mechanical
properties of the spucimems ere superior to previous values obtained for beta
traoeformed ursniwm. The rolled swrfsces of this limited mumber of slug-
sized ursaium semples wae rated goed; some longitudinel cracks and folds were
present. Results obtained om rolling uranium in the bets phmse has thus far
~ shown -excellent possibilities of producing a finer grained, randomly oriented

as-rolled uranimm with improved mechanical properties when compared to alpha
rollsd, beta trsnsformed uranium. ‘

The experimental rolling program designed to study the effects of fabrication
variebles wpon the orientation and other metallurgical propsrties of uranium
rods was cantinued. Orientation studies on semples which were flat rolled

at 500° C show that an increase in ths total reduction results in an increase
in the degree of preferred orientation existing in the ralled specimens.

Brantum Bonding and Alloy Studies

Electroplating equipment was assembled and used to plate uranium with copper
and chromium. Smooth adherent electroplates of copper were obtained but
gome difficulty was encountered in plating chromium directly omto the uranium;
hovever, it wvas found thet smooth adherent chremium electroplates could be
cbtained on uranium which previocusly had received a flash coat of copper. Two
chromium pleted uranium wafers, in contact with both uranium and aluminum,
were warm pressed at 525° C. Evaluation of thsse attempted bands is underway.

A study which has as 1ts goal the determinatiom of the effects of mechanical
propertlies on the dimensional stability of uranium during irradietion hes been
started. Four uranium-chromium alloys having naminal compositions of 0.25,
0.50, 0.75, and 1.00 stomic per cent chromivm were prepsred and rolled under
controlled conditions in an effort to obtain similsr preferred orientation and
grain sizes in all of the alloys.

Several attempts to prepare homogensous alloys of uranium and zirconium were
unsuccessful.

In support of a Pile Fuels Sub-Unit program, a teschnique 1is being sought for
obtalning electrom diffraction patterns of the Al-Si banding layers with the

_
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aim of idemtifying the phases which are produced by the triple dip canning
process. These studies are being conducted in the Rediological Sciences
laborstories in 100-F Area.

Mechanical and Physical Pr_opg‘rtieu of Uranium

Preliminary studies of the mechanical properties of uranium mt elevated tem-
Perstures were extended into the gamms range. -Resulis obtained om specl-

mens tested at 800° C showed that the tensile strength is wpproximately LOO
psi and that the reduction in srea increases to spproximetely lOO per cent.

An X-my technique for measuring Poissom's ratio of wrenium was investigated.
The intent of the investigation wae to determine the feasibility of adapting
this method to-the study of irradiated uranium in order to simplify testing
procedurss, I-rey diffracticn petterms obtained revealed that the line shift
which occurred was less than the error involved im the msasurement. These
experimental conclusions vere than substantiamted by theoretical calculations
using accepted values for Young's modulus and Poisson' 8 ratio for normal
alpba uranium.

Minor modifications have been made on the unit to be used for studying the
rate of growth of ursnium during thermal cyclimg as & function of the degree
of pruferred orientation existing within the uwranium. Stuiies currently are
being unde to develop a sample shape which will provide for & uniform tem-

- perature distribution within the sample under operating comditions.

Conwosimi Studies

Corrosion tests of type 30k EIC stainless steel for the Purex Process were
continued. Previous tests in boiling 3M ‘HNMO3 comtaining 1000, 3000, and
10,000 ppm chloride iecn hss revealed no treng Additional tests in M HNOj3
and~8M HNO3 appear to reveal a correlstion hetween nitric acid cmcentnt&ms,
chloride ion concentration, and temperature.

An evaluation of corrosive effects at local hot spots within the proposed
Purex waste storage tanks hes been started. Mild steel coupons are being
rrepared to be sxposed to. simulated Purex wvastes in bombs provided by Sepsra-
tions Technology Unit.

Corrosion tests were continued om SAE 1010 mild steel in boiling synthetic
Redox waste solutions neutralized to pH values of 11, i2.and 13. The pre-
viously reported trend toward incremssd corrosion rates at highsr tempers-
tures and at highsr hydrogen ion-concentrations for vapor specimeme ves
centimued, except.for specimens exposed to the pH 1l envircmment. In this
pH range the corrosion rates for ths-vepor specimens above 200° F decreaged
while the rates for the interface and vapor-phase apacimens at a given tem-
perature were in ganoral lower.

A piston-ring expander-spring of type 304 stainless steel is being testod
for corrosion resistsnce in 60 psr cemt mitric acid and & simzla.ted RCU
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streum from the UR process. Tests of the unstressed specimen in boiling
nitrie-weid and the RCY strosm: at room-temperzture show that the treatment
used in the manufacture of the spring did net impair the corrosion resistant
yroperties of the steel in-the unsiressed comditiom.

Applied Research Unit

Meotallurgy of Plutentus

Work o minor comstructiodt project MWI-38(1) vas resumed after am eight, week
stoppage. The X-ray diffracticm equipment was reinstalled; the dark-rocm
alterations were completed; and the light fixtures were installed in ths office
space. .
Instaklation of additional. laboratory service lines under a minor comstruce
~tion work order was camploted. Laboratory benches were cemented in place
vhich allowed thls portionm of the labormtory to be used. .

The thermel analysis apperatus was installed in 1ts heod and the ‘necessary
eloctrical, cooling water, and inert gas connecticns weres made. Tests of
ths camponent parts of-ths inverse rate recorder were started using a labora-
tory furnace and the X-Y recorder. ’

A new bridge aspenbly was installed in the instrument panel to permit the
recording directly on the X-Y recorder of strains measured with an SR-4 re-
sistance strain gage. .

Work was started to determine the feasibility of bemding preformaed nickel
shells with gallium. According to the literature, a 20-30 per cent nickel-
gallium alloy has & solidus temperature of 252° C, congequently, bonding of
nickel with this alloy through the use of heat and/or pressure was attempted.

X-ray diffraction work to determine the resson for variations in feactivity
of uranium cxide prepared by different processes was undertaken at the request
of the Separations Technology Unit.

Low valtage rediography of a special ionization chamber was done for the
Radiation Measurements Unit of Radiological Sciences. The nature of the
measurements required that the work be dome in the 234-5 Building.

Radimtallurg Facilities

The multicurie cell facilities at 222.5 were set-up for radiometallurgy in-
vestigations amd subsequent shielding tests were made. Radiatiom of less than
10 mr/hr was observed at the viewing window when a three month cooled, normal-
ly discharged, uranium slug was placed in the cell. Handling cperations in
this cell are to be done with a Hanford Slave Manipulator which has proven very
satisfactory. Photography through the lead glass viewing window was shown to
be superior to any other facility for photography of high level radiocactive
gsamples, ‘
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A punch mechanism that will provide selective samples from irradisted
wvefers of nra‘:niun vas constructed.

The fabrication of the cua:ponent parts for the double crystal x-ray spectro-
meter was continued. An saluminum crystal was cut snd polished paralillel to the
[/ femily of planes and subsequemtly curved to a cylindrical radius of
elve inches. The present schedule calls for the initial assembly of the

unit to begin around the middle of September.

The thermal conductivity unit which is designed to test small irrsdiated
samples is being drawn up by Instruments. The design of ths differentiel trans-
former type dilatometer is ccmplete.

Radiometallurgy Davelqgment :

Twelve failures were given a cursory visual examination and typed according
to the radiometallurgy classification.

Investigation of ruptured slug No. 182, classified as & type three failure,
indicated that Al-91 penetratiom was the major cause of the rupture since
similar types and csuses of failures had been observed in autoclave tests of
material canned during the same period. A piece of canwll has been removed
from the ruptured area to validutae. this sssumption. -

Wedgw-«shu‘ped samples were cut from an Al-Si bonded smd an unbonded J slug to
evaluate the nature of the bonding existing between the can and the enriched
waterial after irradistion for ‘spproximately 400 MWD/T. The cem wall at first
adhered to the slug section of the unbonded slug but after a week of storage
in air the can and slug section separated. A metallogruphic section of the
bonded J slug was examined and at 1000X magnification it appeared to have the
same microstructure as unirradigted material of similer composition.

Four mormally discharged uranium slugs, which had been subjected to a tem-
pereture of mpproximately 170° C, were received. Two of the slugs were taken
to the 222.5 multicurie cells for examimation. BSeveral gross surface defects
were observed but have not as yet been relatad to the thamn.l history of the
slugs.

Plant Services

The 28 aluminum weld which were removed frum wn inpile heater were defective
due to incomplete pemetrmtion and gas holes., Both types of defects were caused
by insufficient clesming of the inside of the tube before welding. Recom-
mendations were made that all the weld deposits be removed and the joints re-
welded by the Heliarc msthod.

Examination of leaks in the product recovery cans from the Redox Plant in-
dicated that the lseks vere csused by defective welds which had been produced
by the Metellic-arc method. Since it was impractical to remove the defective
veld deposits, & method of stopping the leaks wes worked cut. A recommendation
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vas mdé that new cans should be welded by the Heliars mthod since “the ﬁeti.llio-
arc msthod is unsstisfactory for welding light gauge stainless steel. ,

Examimation of four thorium slugs which were represemtative of the rolling

and extrusion methods of fabrication was completed. Both the rolled and the
extruded slugs bad uniform grain structure throughout, but memy inclusions
were observed in all the specimens. No indicetions of casting or fabrication
defects were observed. Both the ralled and the extruded metal showed densities
greater than density values recordsd in ths litermture.

Compression tests were completed on cne receptacle slug and two 28 aluminum
capsule slugs to determine the maximum allowable load which may be applied to

a slug during its removal fram a process tube.

Axial load strength tests were mede cm six "tube to skaet” joints to determine
the feasibility of using this type of Joint in the bialogical shield tube-crate
for "K" unit. v , :
Comprassion tests were msde on non-irradiated ceramic cylinders to determine

if accurate and reproducible results could be obtained when using plastic cone
tainers for the specimems. The plastic containers vere designed to pravent
the spread of- contaminstion when irradisted spscimens sre tested. The containe-
ers proved to Ve satisfactory for this purpose.

ANALYTICAL RESEARCH

Radiochamical Instrumentetion

A breadboard model was comstructed to test cme of several proposals for con-
tinuous monitoring of plutonium in Separaticns Process waste streams. The unit
operates by comtinuously passing a strip chart across a "stamp wetting" wheel
that carries semple solutiom from a reservoir. The moving chart is then di-
rected past a drying station and themce to the scrsen of en alpha scintillation
counter. Employing synthetic, diluted Redox 3BW semples, this device was found
to deposit a uniform quantity of sample cm the paper and to yield counting
results that followed fairly closely variations in the concentration of the test
solution,

The gamma scintillation counter comstructed for in-line use wes exsmined in
the laborstory and gives every promise of being adequate for continuous meas-
urement. Its installation in the Redox D-2 waste condensate line awaits only
the addition of suitable jumpers to the line.

Experience and further tests with the gamms ray scintillation spectrometer have
shown the instrument to be especially valuable as an analytical tool and a pr--
gpective improved technique for the identification and determination of fige
sion product contaminants in UO; product. Accordingly, & unit is belng con-
structed for installation in the Redox contral laboratory.
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Prolimina"'y tests wers carried out to evaluate the pouibility of employing
a beta scintillation counter as & means for idemtifying individual beta
energies. It was observed that a graphical interpretation of the beta energy
scan provided an exact methed of ldentifying the maximum ewergy from a given:
decay. As a consequence, it may be possible to extend scintillation teche

- niques to include the qualitntive and quantitative identification of beta
emitters.

Radiochemical Technlgues -

The technique for detmining Pu-240 with the spontanecus fisaion counter in-
cludes both measurement of the sponteneous fission rate of this isotopo and
meagsurement of the induced fission rate of Pu-239 in & neutron flux; the.latter
is determined in order to find the total quantity of sample. Criticel examina~
tion of the raw data indicates a greater induced counting rate tham should be
expected. Pu-24l is known to have an excepticnally kigh induced fission cross
~section, and i1t is belleved that this mey explain the high rate obmerved. An.
attempt will be made to determine this fission cross’ uection, which at present
is known with very poor precisionm.

It wes previously reported that the procadure for determining Pu-24l by counte
ing the soft beta radiation in a windowless flow chamber yilelded acourate re-
sults but had poor precision. It was postulated that the use of electro-
Plated plutonium sample discs, comsisting of thin vniform films, would material-
ly improve the precision. Laboratory tests proved that this was not the case.
The extremely low beta energies invalved may prevent ths. precise application

of this semsitive and rapid analytical technique.

Electrochemical Teckniques

Two difficulties in the development of a coulometric-procedure for the titra-
tion of plutonium appear to have been overveme. Employing dichromute as a
stand<in for plutonium,; perchloric acid mppears to be a satisfactory oxidizing
agent and interference of trace impurities in the carrier electtolyte. (ferric
salt) may be eliminated by pretitrating the latter to the selected endpoint
potential.

Further research was carried out in en attempt to develop a comtinuous ine
line method for determining the acidity of .Separatioms Process streams. A
leboratory mock-up was comstructed to allow repetitive ssmpling with sn 80 ug.
sampling stopcock, mutemetic 100:1 dilution with calibreted metering pwsps,
PH detection with a Beckman RX pH meter with an -expanded scale, and recording
with a Brown recorder. Repepitive measurements of & sample of 0.5 N n$tric
acld, according to this technique, yielded pH values that varied less than
0.0l wnit. This precision of measurement ls adequate for epplication of the-
presently employed laboratory method for determining acidity from pE measure-
ments by reference to a previously prepared calibration. An improvement in
the technique may follow from the use of a newly marketed Leeds and Korthrup
PH meter that was tested during the memth. The unit operstes on a grounded
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system and employs a vibrating reed electrometer. A ten-day stability test
in a buffer of pE 10 showed variation of less than 0.02 pH unit.

Freliminary results on the first labcratory tests of the stability of several
glass eloctrodes in rsdicactive salutions were obtained. Employing the glass
calomel couple in a buffer of pE 8.3, containing P-32 in the concentration of
10 curies per gallon, stable responses vers noted over the first seven days
of the test. ~

The Congolidated mass spectrometric gns analyzer was installed in the 300 Area
laboratory and has successfully passed an acosptance test, consisting of
triplicate analyses of a seven component gas mixture. All 21 individual de-
terminations were within tolerance. Ths instrument and companients purchased
vere such that it is possible to employ the unit ms & gas analyzer and as an
isotope ratio recorder. In the latter form it will merve as a stand-by unit
for the Redox laborstory instrument employed for uranium isotope determinations .
Substitute components have been installed, and the instrument is being evaluated
for ursnium isotope determinations. : '

gpoctrochamical Techniques

Successful operstion of the Redox or Purex head-end treatment requires the
rapid determination of permenganate in order to assure that sufficient per-
manganate has been added and to momitor decomposition of permanganate by heat,
radlation or chemical reaction. In an attempt to meet this requirement ¢n an
in-line basis, a test unit was constructed and tested. It operates on a colori-
metric principle by measuring the light absorption caused by the permsnganate.
Discoloration of glass by the highly radicactive solutions is minimized by
holding sample in the measurement cell cnly during periods of actual messure-
ment. Therswmfter, the cell may be smptied, flushed, or filled with standard
golution from & separate entrance port., Prsliminary tests show that the unit
operates satisfactorily with cold solutions containing permenganate in the
range 0.006 to 0.06 M; in the lower part of this range the precision of meas-
urement is about * 0.00l.

The TTA extraction procedure for the determination of impurities in plutonium
metal was introduced to the 234.5 control laboratory and 1s being run in
parallel with the conventional cupferron method. The new method shows ace
curacy sand precision squal to the best previocusly obtained. It offers no
saving in time but employs a simpler technique and fewer and more stable re-
agents. The method as reported last month has been extended by introducing
an initial extraction with hexone to quantitatively remove iron and Chemical
T70-58. This extract is subsaquently combined with the water solution after
the separation of plutonium, thereby adding iron to the list of elements which
may be determined by the overall technigue. Chemical 70-56 can probably not
be evaluated spectrographically with sufficisnt precision.

It was stated in a previous rsport that an extremely sensitive, chromato-
graphic method had been found for the determination of iron in process weter.
Subsequent und more iestsiled examination shows that thia statement was in errar
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and that the limiting sensitivity of the method is of the order of 5 ppb
iron., Rffort is being expended to extend the limit and precision of the
technique.

Other investigations recently undertaken in an attempt to improve analyt-
ical methods for evaluating pile water led to the observations that the
chromstographic technique, cited above, will readily recover 10 ppb of
mercury and that the Aminco lighte-scattering photome'ter has & limiting
sensitivity of 0.1 ppm in the msasurement of turbidity.

“In assistance to Purex development studies; the 300 Area infrared spectro-
photometer was calibrated for the detsrmination of TBP in aqueous solue
tions, and control psrsonnel were trained in oomduct of the previously
egtablished method.

Miscellansous

The sampling stopcocks, referred to previocusly in comnection with the con-
tinuous determination of acid, have bean found to give high reproducibility
for a limited number of messurements. Since they are comstructed of glase
and require lubrication, they are subject to volumetric error because of
inclusion of grease into the capillary bore. From repouted tests 1t was
learned that in general the units will operate satisfactorily for 30 m»as-
uremente before difficulty from this source arises. Attempts to prepare
Teflon plugs, which would require no lubrication, were unsucceasful be-
cause the softness of the material would not allow precision grinding in the
Joint. Attempts are being made to obtain precision grinding by first freez-
ing the Teflon to & solid.

It was previously reported that the two available mini.pumps did not yield
reproducible dilutions, when employed, ome for the introduction of acid,
and one for the introduction of diluent. Exsmination of the pumps individe
ually revealed that the poor precision resulted from only ome of the pumps.
The other can precisely deliver volumes in the range O to 200 ul. As an
example;, a 7 ul. sample can be obtained with & precision of t 0.2% ul.
Several minor problems were carried out in assistance to control labora-
tory personnel. The procedure for evalustion of the distribution of urani-
um into recovered TBP solvent was sealed down from a 10 to a 2 ml. sample,
and an improved method for-measurement is being sought; difficulty with the
Am-Cm procedure in the 222.T Building laboratory was traced to an inter.
fering compcment of the dichromate employed in the procedure; & procedure
for determining acid in ferrous sulfamete solutiom was tested and made
avallable for cantrol purposes; cooperation was lent on the problem of de-
termining acid in aluminum nitrate solutiom to help resolve discrepsucies
betwesn Hanford and the supplier of the reagent; and discrepancies in the
determination of tetravelent uranium, as employed in the U0g reactivity
test; bave been investigated.




f ‘. | |
‘ m:‘ Ll “l o EW-25533 .7
Applied Resesrch Unit e |

The analytical standards program continued at an sccelerating psce. Analyses
of a seven compcoment synthetic flue gus atandard revealed discrepancies in
both the Orsat and mess spectrometric techniques. In addition, standard
samples representing elsven aopnruho determinations were submitted to the con-
- trol laboratories.

ANALYTICAL SERVICE

Work Volume Statiastics

The following tabulation ohcus the source and volume statistics for samples on
vhich annlysea were completed: ‘
July August

Eanmles Det'nms BSamples Dat' Dat mns

. Process Control « 234.% = 498 2,864 406 2,883
Process Control - Metal Preparation 523 2 692 730 u 007
Research & Development Progrnms 2,934 6 ,849 3,749 1,737
Water Quality » 21k 1,321 101 906
Redax - | 1,219 3,90k 1,500 5,015
" TBP 705 2,185 802 2, 235
Uo Q2 1 21
EsBential Materials 11 EQ; Ell 647
Special Sumples 324 1,934 236 1,262

Process Reagenta : 322 1,071 . 601 1,248
Total P . 23,90 8, 554 EEfBEI
100-300 Area Ldborutories

The development of « spectrochemical method for the quantitative determins-
tion of Fe and Si in uranium billets 1s complete and finael testing 1s now
being made. The precision of Pe determinaticms by the wet chemical and the
carrier concentration spectrochemical methods are compsrable, and the latter
method gives improved precision for 31 determinations. Fe concentration in
the range of 50 to 100 ppm;, a8 determined by the spectrochemical method,
averaged 10 to 15 ppm lowar than wet chemical results. This placaes ths
average spectrochemical resulta eassentially in agreement with Mallinckrodt -
analyses (HW-20640, "Metal Quality Meeting at Mallinikrodt," February, 1952),
vhich had averaged lhk ppm lower then Hanford wet chemical analyses.

The semi-quantitative spectrochemical analysis in use at the present time
for impurity elements in uranium billets usually results in only 21 elements
being detected with satisfaction. Preliminary investigation indicates that
the excitation conditions used for the above mentioned quantitative Fe and
Si determination also produces satisfactory results for 30 other elements.

A timed arcing and exposure period results in the spectrum showing almost no
uranium interference; thus permitting a more rapid and accurate reading of
the plate. A new set of standards is being prepared to include 32 elements,
and a study is being made to select suitable spectra regions so that omnly 2
exposures need be made (3 are made at the present time) for the determination.
of all 32 elements.

Preliminary investigations ars being made for dstermining sodium (range of
ca. 10 ppm) in ths aluminum slug canse It appears that a splking and diluting
technique utilizing the Beckman flame photometer may prove satisfactory.




EW.25533

Applied Resesarch Unit

A study was begun om August 8, 1952, by Chemiesl Development personnel, of
the effectiveness of removing TBP from the RCU stream by columm extraction
employing Deo-Bgse or stream as & stripping agent. Emergency measures were
taken to provide the seven-day, two-shift analytical support required. -

The G.B, Mass Spectrometer was out of service almost half of +the month due
to source magnet and emission regulator panel difficulties. Correction of
these troubles resulted in improved instrument stability and relisbility of
anglytical results. :

2345 Building Laboratory |

Ingtallation of the lathe tool necessary to imke mamsive (45 mil) metal
cagting samples from the RM line was completed on August 20. Plutenium
assays are now being determined routinely by both X-ray photometry and by
ghemical assay in order to obtain a comparison of the two methods.

The TTA extraction method for recovering dnmpurities from plutonium metal,

prior to the spectrographic determinktion, wus initiated on August 5, 1952
and is currently being fested for routine use. Standards representative of
sample conditions have not yet been successfully prepared and evaluation of

v

the method will be delaysd until this problem has boen resolved.

Following completion of development vork;, & revised procedure manual for
the recovery of plutonium from laboratory wastes was prepured specifying
recovery methods for all routine wastes currently asccumlating except
for the solid portion of the cupferron spectrographic residues.

222.8 Building Leboratory

A revised method for the determinstion of U;0g in UO; was placed in service
on July 30, On the basis of control lnbm%ory expoerisnce to date the
method appears to yield results that are sufficiently precise and accurate
for the determination of II305 even in relatively impure U03 samples .

The coulomet{ric method for the determination of uranium in Metal Recovery
Process RAF type sumples has given excellent results but excessive delays
bave followed occasional instrumentsl bresakdowns because of the inability of
most Instrument persomnel to perform repairs. A less complex back-up -
method;, consisting of a TBP extractiocn of the uranium with subsequent de-
termination of uranium concentration by the X-ray photometer, has accordingly,
been under investigationm.

Results obtained to date indicate that this method has a precision comparable
with the coulometric method. '

Erratic results- have been obteined in analyzing Metal Recovery RAW type

samples for low-level uranium by method UF-la (intarnal standard fluorimetric
method). Intensive efforts are being made to determine the source -of and

o DECLASSIFIED




HW-25533

The equipment used for the determinstion of specific gravity by the falling
drop method was modified to permit the accurate timing of faster dropping
rates, This modification, made only on the equipment- having electromic de-
tectiomof the drops, increased the range covered per tube from 0.0k to 0.13
8p.g. unita, enabling the coversge of the range from 1.0 to 1.7 with anly
six tubes. ,

A statistical study of the results obtained om the "Bluenose" standard solu-
tion showed & precision ¢f 1.4% and an overall recovery of 100.0% in the
coulometric analysis for uranium. The plutomium asssy results were invali-
dated by an operational error. ‘

Consistent high recoveries cm synthetic Redox E-T semples has indicated

the need for revision of the laborstory eslibration factor. The Statistics
Unit agreed to recalculate the isotope correction factor using Process Unit
data uncorrected for the lsboratory calibration factor. After the ICF re-
saloulations have been completed, the laboratory calibration factors will be
ravised. ‘

Elghteen atandard samples of 3-XU (Redox uranium product salution) vwere sub-
mitted for anslysis through production charmels during the period June 25,
1952 to August 20, 1952, The specific gravity values wers in a good state '
of rontral throughout the test pericd. One uranium value was out of contrel
limi:s and not included in ths tabulation of data. The precision of the
uranium analysis (X.rsy photometric) was t 1.6% with the mean uranium value
of 0.75% low. |

Safety and Special Hazards Contral

A Laboratory Assistant accidentally dropped 32 stainless steel discs in card-
board carriers, contalning a total of ca. 2 mg. of Pu, cnto the floor of
Rocm 19 and the adjacent hall in 3706 Building causing floor contamination as
high as 300,000 d/m. Two resulting cases of skin contamination were reduced
to below tolerance level, and the floor and other contaminated items vere
cleaned to below tolerance level, without loss of material or equipnent.

Disc carriers are now placed in a9 cm. filter praper box before transporting
from the laboratory, and this procedure should control the spread of cone
tamination in esvent of a similar occurrence in the future.

Two high wir samples wers recorded in the 2345 Building Laboratory during
the month;, but no personnel contamination resulted. One of these occurred in
Rocm 156 and was made possible by non-standard operation of a water condenser
in leaving the water on when the condenser was unattended. The water inlet
tube became disconnected, flooded a gloved hood; and spread gross plutonium
contamination throughout the hood and onto the immediate floor ares. The
second high alr sample occurrsd in Room 150 and the cause is unknown since no
off-standard or unusual incidents were reported.

A fire occurred in Romm 157 of the 2345 Building Laboratory during the period
coversd by this report. No equipment damage or special hazards conditions was
caused as a result of the incident.
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INVENTICONS

All Applied Research Unit persommel engaged in work that might reusonsbly

be axpected to result in inventions or discoveries advise that, to the best
of their knewledge and belief, no inventioms or discoveries were made in

the course of their work during August, 1952 except as listed below. Such
persons further advise that, for the periocd therein covered by this repeort,
notebock records, if any, kept in the course of their work have been ex-
amined for possible inventions or discoveries.

Inventor(s) ' ‘ Title

"Ivo Crystal Photoelectric Gemma Ray Spectrometer” - Since reporting
this in the July Momthly Report (EW-25227-R), it was found that en
identical unit bas been described in the open literature. The litera-
ture article pre-dates the independent camception of the device at
Hanford. For this reason no invention report will be submitted on

SRk

the item.
Sigmd:_g [, .M /
‘ F. W. Albaugh, Manager
0 APPLIED RESEARCE-UNIT
FWA:1ltc
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TECHNICAL SERVICES UNIT
AUGUST 1952

9-9-52

VISITORS & BUSINESS TRIPS

Off-site visitors to this Unit were as follows:
Mr. Frank Ring, Jr., from the Oak Ridge National Laboratory visited this site
on August 11 and 12, The purpose of his visit was to inspect remote handling

equipment at Buildings 222-S, 111-B, 1707-D, and 3706; and to discuss the ORNL
Information Meeting to bz held during October.

Business trips made by personnel of this Unit during the month were as follows:

L.E. Kattner spent August 5 at the Denison Industrial Corp., Bellingham,
Washington, inspecting materials being fabricated under purchase requisition.

ORGANIZATICON AND PERSONNEL

Personnel totals for the Technical Services Unit are sumarized as follows:

July August

Laboratory Engineering 8l 79
Technical Information 82 83
Administrative 3 3

Unit Totals 166 165
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Work volume statistics for the Mechanical Shops are as follows:

: July August

Customer Unit No. of Man- No. of Man-

or Program Jobg Hours Jobs Hours

Work Done on Jobs Applied Research 19 573 17 172
Completed Pile Technology 30 568 by 449

' Separations Tech. 15 338 17 379
Technical Services A 7 2 14

Others 9 48 8 129

Sub-Totals 77 1604 88  Ti43

Work Done on Jobs Applied Research 6 141 9 398
Not Completed Pile Technology 14 769 22 1247

. Separations Tech. 5 85 7 156
Technical Services 5 215 7 393

Others . 1 2 1 13

Sub-Totals 31 1212 46 2207

, Total Work Done ‘ 2816 3350

‘II’ | : . Man-Hours
Work Backlog: : , ' To Complete

Jobs Started Applied Research 6 278 9 241
Pile Technology 20 1166, 22 689

Separations Tech. 4 139 7 537

Technical Services 6 997 7 891

Others -1 g8 -1 2

Sub=Totals 37 2588 46 2360

Jobs Not Yet Applied Research 13 452 9 - 233
Started Pile Technology 27 1209 22 1594

_ Separations Tech, 27 1656 17 1427

Technical Services 6 109 4 150

Others ) 17 0 0

Sub-Totals 76 3443 52 3404
Total Backlog 6031 576.%

*This 5764 man-hour backlog does not include the following work:

Cross Orders 9 Jobs 426 Man-Hours
Cancelled 2 Jobs 66 Man-Hours
Off-Site 6 Jobs 959 Man-Hours

[ 1 miram
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The 6031 man~hour backlog shown fof July included the above ‘isted categories.
They will henceforth be reported separately in order that t.e net shop backlog
figure may be indicated in the tabulation. '

The following work was completed for the Technical Units:

Applied Research

A platinum-rhodium resistor furnace for high temperature work was fatricated.
The hot integrating sample holder was completed and fabrication of the X-ray
target tube adjustment mechanism was started. Both of these units will be used
in the new X-ray defraction unit being fabricated for the study of metallurgical
characteristics of slugs immedlately after their removal from the pile.

Work for the Metallurgy Research multicurie cell installation continued with the
alteration of service plugs and panels, and fabrication of a special pair of
tongs in which all parts operate in a straight line with the action line of

the parallel tong jaws. ’

Work on the 222-S Building revised sampling station, specific gravity deter-
mination and disposal unit was completed. The unit is being painted and will
be installed in the near future.

Pile Technology

. In connection with the 300 Area mechanization program, the shop completed fabri~
cation of a canned assembly transfer mechanism, a new can wiping arm, an align-
ment cross-arm, the slug transfer mechanism, a feeder mechanism for the slug
pre-heater and the experimental quench mechanism,

Work continued on the slug air weigher which will be installed in the 100-B
basin,

Approximately 800 hours of punch and die work for the new canning program was
prepared for fabrication by an off-site vendor.

The television camera and wire carriage was completed and is awalting receipt
of special motors before installation., Fabrication of the control console for
this unit was started.

Separations Technology

All parts for the miniature mixer settler gloved box bank and the multicurie
cell pulse column were completed and installed.

A dry chemical chute for the Hot Semi-Works was fabricated and delivered;
bayonet sampling equipment was procured from an off-site machine shop.

The shop successfully welded a .005" platimum sheet with the heliarc welding
technique. As soon as additional platinum filler material can be obtained, an
attempt will be made to weld the sintered platimum discs in one of the R34~5

Process filter boats., The shop also succeeded in molding special rubber gaskets
for the filter boat.
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: ‘ A large lucite funnel equipped with a atopéock'was fabricated for the 234,-5

RM line work. Construction of additional parts for alteration of the RM line
was started. ‘ .

Technical Services

A sendblast cabinet for use in decontamination studies in the 222-S Building
was completed. The polyethelene flame spray equlpment was set up in Building
222-5 aud the training of personnel in the application of this coating was -
started., C . ,

Work was started on the construction of a 1/4" - 1' scale model of the Mechanical
Development Building. Requisitions for scale models of machinery to duplicate
‘the equipment in the bullding were processed. Requisitions and Requests for
Appropriation covering machine tools for the Mechanical Development Building
which were included in the FY 1953 and FY 1954 budgets were prepared, It is
anticipated that many of these tools will be avallable on an exchange basis

from the U.S. Navy. .

Glass Shops
Work volume statistics for the Glass Shop are as follows:

‘ July August
Jobs Completed ‘

v New T 85

0 Revisions 8 11
Repairs -6 5]

Totals 98 119

Of this total, 14 jobs were fabricated of quartz or vycor. The shop has a backlog
of 16 jobs, two of which require quartz work. This represents an approximate
eight day backlog. ‘

One job of special interest was completed, This required the drawing of a 20"
section from a length of 6" ID pyrex pipe and of fixing a smaller diameter tube

to one end, The pipe had a wall thickness of approximately 5/16", and required a
tremendous amount of heat over a large area in order to make an even and uniform
draw while diminishing the diameter from 64" to 1/2", It would not have been
possible to complete this Jjob before the receipt of the Model K Litton Glass Lathe.

Equipment Development

Work volume statistics for Equipment Development, expressed as man-hours, are
summarized as follows: '

July August
Drafting# Drafting#s
Engineering & Misc, Engineering & Misc,
Pile Technology

Engineering - _15 - 271
Q Pile Materials - 113 - 166
| Pile Fuels - 191 159 43
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‘ _ ‘ | August
" Drafting* Draftings#
Engipoering & Misc,  Engineering & Misc,

arations Technole (
Chemical Development

Chemical Research 242 481 513 343

234-5 Process 54 109 126 333
Applied Research |

Analytical Services 118 753 34 373

Analytical Research - 88 8 - 60

Metallurgy Research 186 76 50 98

‘Fhysics Research » - b - 59
Technical Services ‘

Laboratory Engineering ‘ 488 1124 440 1008

' ;%g 396
Totals 1232

B
1680 - 312

w
h
O
o

#Includes 1205 hours of drafting time.
*#Includes 1488 hours of drafting time.

The following work was done for the various customer groups as indicated:

Plile Engineeri

Assistance was‘given on drafting of the horizontal control rod washer seal
assembly, tube puller clamp, process tube arrangement, and various charts and
graphs,

Pile Fuels

Further assistance was given on the design and development of the bicrystal
furnace, tube reduction unit, thermal shock unit, slug brusher, split furnace,
split die program, helium hi-pressure system, pneumatic vibrator basket, trans-
former and coil, bench drill, slow thermsl cycling unit, and an automatic
radiographic mechanism for continuous X-ray of canning welds.

Pile Materials

Engineering drawings were made of the graphite sample holder, process tube
manipulator, and various graphs and charts.

Chemical Research

Assistance continued on outfitting the multicurie cell pulse column with devel-
opment of the sampler, transfer tube pipet, pump reversing switches, and a
service panel, Design and development progressed on the 9' gloved box, hydraulic

.resin column, reciprocating mechanism, storage hood, distillation train 1ift,

automatic pulser, modular gloved boxes, special manipulators, and the hot mini-
mixer-settler.

o
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Drawings were made of the special gloved box, tranafer pipetter, 500 ml. sampling
cask and sample carrying dolly.

234y ocess

Additional deasign and development were done on the dry mixer. Drawings were .
made of the crucible 1lift assembly; and associated 234-5 building equipment.

 Analytical Services
A working model of a section of the analytical line of Bullding 222-S‘was get

up for testing purposes. The stations included sampling, falling drop density
measurement, and pH. o o

Analytical Research

Drawings were made of a platinum-rhodium resistor furnace.

Metallurgy Regearch |
Continuing assistance was given in outfitting the multicurie cell for hot work.

Drawings were made of the double crystal X-ray spectrometer, and the hot press
split die. ' '

Physics Research
Drawings were made of a drill press wafer holder.

- Laborator uipment Development A #TC-1

Experimental equipment decontamination operations continued. The fabrication of

a sealed sandblast chamber was completed, and the unit was being installed adjacent
to the decontamination chamber at the Redox Laboratory. Decontamination was
started on a junior cave originally used for high level ruthenium work. The
radiation level in this cave is about 5 rep.

Development of the air alpha detector-recorder continued, with test operation in
the decontamination room of Building 222-8, These tests have been somewhat sporadic
so far due to fatigue of operating parts of the register and detector chamber
breakdown, requiring repair or revision of the parts. However, several successful
tests show that detectable bursts of airborne contamination occur as a function

of specific decontamination room operations. These short-term high level con-
tamination bursts were not detectable by the routine filter-collection air
monitoring-methods, due to the "averaging-out" effect of a long sampling time.

New Laboratory Planning

Redox Analytical and Plant Assistance Laboratory, Proj, C-187-E, Phase II

This project is complete except for the air conditioning balancing and some
final repairs to furniture. A preliminary to the final inspection was held
August 29, 1952, Completion is now anticipated by the end of September.

DECIACEInIny
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Mechanioal Development Building, Proj, 0-406 |

.\ On August 15, the Dix Steel Building Company,. Architect-Engineers for the design
' of the Interior (Fhase II) of the Mechanical Development Building, sutmitted
for final approval all design work and services required under subcontract G-416.
Final checking is in progress and G.E, approval and subsequent transmittal to
to the Commission 1s anticipated early in September, i

Radiochemistry Building, Proi, C-381

Metal siding installation is nearing completion, The roofing has begun and
the heating system is being installed on the second floor. Most of the supply
air ducts are in place on the first floor and the hanger-wires are ready for
the grid of the suspended oceiling., Electrical switchboards and sanitary
plumbing lines are Iln place on the first floor. In the basement the non~
stainless piping i1s progressing. Shipping dates fur the stainless piping are
now firm, with the last shipments scheduled in October. The stainless steel
duct work is being fabricated offsite. The Martin-Parry Co., partition sub-
contractor, reported some difficulty in steel procurement f'or the partitions.

Qutsgide Facilities & Utdlities, Prod, 0=-394

This project has fallen approximately 10% behind schedule, since some of the
completed work had to be repaired and some replaced. The piping meins are now
in place and the steam and water lines have been tested, The utilities lines
are ready for tests, The neutralization building is now enclosed. Its steel

0 platforms and miscellaneous ironwork are being installed. The neutralization
tanks are on site.

Radiometallurgy Building, Proj, C-385

The general contractor has reported difficulty in obtalning the interior par-
titions for this bullding, A directive has been issued for shipment of the
steel for these partitions from the mill on or before October 15. The manu-
facturer, Martin-Parry, states six weeks fabrication time will be required
after receipt of steel,

The Dry Storage Cell, the first of the G.E. procured special equipment items
for use within this building, has arrived on plant site and has been turned
over to the contractor for installation within the. bullding., This equipment
was fabricated by the Farrel-Birminghem Co.

Bullding 326, Prod, Ceils

Construction on this building is now progressing satisfactorily, However, a
58 day contract extention has been approved by the Commission to allow for the
previous lost time. This officially extends the contr.ot completion date for
this building to January 9, 1953.

Librery & Files Building, Proi, 0=421

The bullding is better than 80% complete. The second floor, exclusive of the
0 equipment room is essentially complete except for touch up work and painting

b i g
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' of filler panels, The first floor is complete except for final wiring, some
0 ventllating duot work, and partitioning. The outside final painting remains
to be done, Delivery of the air washer, filters and transformers is scheduled
for early September, ‘ - .

' . So t Storage dil 0 -

A reviaw‘cf the continuing need for solvent storage‘faailitiea was completed
and the present project is undergoing revision to reduce the overall size and .
to eliminate the solvents study laboratory. .

nglding Serviceg

Material cdntrol, work order control and miscellaneous services activity is

sumarized as follows:

July August
Puprchage Requisitlons .
Total number processed 133 164
Number requiring apecial expediting 119 121
Number requirlng emergency handling 0 0
Work Orders Processed ’ : 79 90
Miscellaneous Serviges ‘ ‘
Number store orders processed 941 1166
“ Stores stock requests : ‘ 0 0
Office furniture requests 12 8
Office machines sent in for repair 5 16
Preclous metal transactions: 29 _7
Trips to 200~W for disposal of contaminated waste 6 7
Photographic work requests. 30 32
Special messenger txips . : 36 35
Standards Laboratory
Number of standard solutions prepared 10
Stock solutions dispensed ‘ <9
Calibrations Laboratory
Number of calibrations performed ' 13
Number of calibrated glassware dispensed 13
Number of checked glassware dispensed 135

A complete stock of routine standard solutions and routine calibrated and
checked glassware was obtained from the Manufacturing Department Process Unit
Laboratory. The newly created standards laboratory is now preparing non=
routine standards and calibrating unusual glass apparatus for Technical Section
personnel, '

The volume of radiocactive aqueous waste from the columns in Room #4~A doubled
during the month., Seven 55 gallon drums of low level aqueous waste were
removed from this laboratory to 222-S Building for disposal, A swivel type
heavy duty dolly was fabricated to facilitate transfer of the drums. The

‘ volume of high level and medium level aqueous waste also increased during the
month. High level aqueous waste is now being taken to 222-S for disposal
rather than 222.T laboratory.
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Contaminatlon of 25 square yards of asphalt floor tile in the main corridor of
Building 3706 resulted when a laboratory worker dropped a dozen dried counting
discs of plutonium in the corridor by Laboratory #19. Overtime work was
required to isolate the contamination and to prevent the spread of powdered
plutonium dust throughout the bullding., The entire area was successfully de-
contaminated without replacement of the tiles.

Bullding 222-8

Laboratory Services - 222-5 activity mdy be sumarized as follows:

July  August
Material dispensed, 222-S stockroom $3,419  $4,812
Withdrawals (customer orders) : 1,570 1,990
Emergency trips (plck-up and delivery ’ 4 10

Work orders processed 17 42
"Hot" waste transferred to storage (219 to 202~8), gals.' 4,733 4,900

On August 24th alr samples from the millicurie wing decontamination room ex-
ceeded permissible limits for Pu concentration. Ooncentration of both alpha
and beta-gamma activity approached the maximum permissible limit several times
during the period from August 10 to date., During this same period steam jets
have caused extensive fuming in the sink hoods. Investigation indicates that
these fumes may have been drawn from the honds by employees moving past the
hood faces resulting in the air contamination detected. As & corrective
measure the steam jets are being repiped to the spare waste lines, 1solat.ng
them from the sink drains as was previously done successfully in the multi~-
curie wing.

To lnsure proper and easier use of the 222-8 dry waste crusher, larger drum
shafts and sleeve bearings are scheduled to be installed, The original shafts
have broken or bent several times and have become extremely difficult to turn.
For this reason they have been frequently blocked open and the waste dropped
into the vault without crushing. When not orushed the material often hangs up
in the disposal chute requiring extensive rodding to clear the passage, It is
also reelize’ that proper crushing will extend the service life of the vault,

In two instances raversal of pressure in the slurping lines of the decontami-
nation hoods occurred with sufficient force to contaminate a large area of
floor immediately in front of the hood, No reason for the condition hag been
determined., Small stainless cteel ball check valves have been installed ix
the lines in an attempt to prevent a mecurrence. Additional valves will be

procured for installatlon in remaining lines if the test valves prove satig-
factory,

 ZECHNICAL INFORMATION SERVICES
Plant Librggx

Work in the Plant Library proceeded routinely during the period. Work volume and
book statistics were as follows:
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Number of books on order received ' | 358 303
Number of books fully cataloged . 339 442
Number of bound periodicals processed but not -

fully cataloged ' 0 <17
Pamphlets added to the pamphlet file 57 - R0
Miscellaneous material received, processed and :

“routed (inocluding reprinta) v 20 36
Books and perindicals olroulated 4,108 4,723
Reference services rendered . | 1,459 1,463
Inter~litrdry loans : ‘ 26 63
Photostats from off-site o - 29 » 9
New periodldal titles added to Kardex 9 9

| Mein Librery ¥=JQ Lilwery J108-F Library Totel

Number of books i 9,609 Lyld9 550 12,228
Number of bound periodicels 54930 1 734 1665
Totals 15,539 b 3420 1,284 21,243

i}

The figures indicate a notable inorease in book and periodical circulation (approach-
ing the record high of May, 1952) and in the number of titles borrowed from other
libraries on inter-library loan. A special effort, also, was made during the

month to olear up a backlog of book cataloging. Some overtime was worked on this
agsigmment.

A sampling of typical referemce questions handled by the library reference staff
is as followss '

Heat of evaporation of tritium and deuterium oxides.

Test for hardness of suall particles of alumine in solution.

Information on infra=-red reflection spectroscopy of solida,

Information on a paper ionization chamber for a "outie ple."

Ionic radium of ammonia ion,

Beta ray attenuation in gold.

Practicability of using liquid nitrogen in an open system,

Constituents and properties of "Gunk,"

Percussion welding of dissimilar metals.

Comparison of the available mechanical energy of the U.S. in 1850 and 1950,

Common method of production, solubility product, and resistivity of boron
carbide,

Colt's revolving drum washer for metal partas,

Design of a hydraulic pulse generator.

Oritlcal temperature of Al at its triple point,

Effect of enviromment on metals at high temperature.

Meltlng points .f Ca halides.

Degcription of a Geneva mechanism,

Cost of absenteelsm in industry,

Optimum conditions of maximm yield of carbonates and bilcarbonates in
solution,

Blerbaum hardness tester,

Numerical or alphabetical system for clagslfying 75,000 stores items.

e
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As in the past, the Litrary oohtinued to obtain from numerous agencies reports of
value to Hanford programs. A sampling of these i1s as followss

Electrocheminal Soclety, New York
A theory of Cathodlo Protection

Princeton University, Halsted Observatory
A Multiplet table of astrophyslcal intemest, Pt., 1. Table of Multiplets,
Pt. II. Finding list of all lines in the table of Multipleta,

Natlonal Research Council, Washington, D.C.
Bibliography on Dolomite,
Research and training facilities for Radiobilology and for use of Isotopes
in Blology end Medlcine in the U.8. and Canada,
Operations research with specilal reference to non-military applications,

Mellon Institute, Pittsburg, Penngylvania
Industrial Hyglene: New information on . . . trichyloroethylene . . .

Princeton University, Industrial Relatlons Section

The office library of an industrial relations executive, 1951, 6th edition. .

Pennsylvania State College
Mineral forecast, 2000 A.D.

Graver Tank & Manufacturing Oompany, Chicago
Petroleum tankage and transmission,

Natlonal Board of Fire Underwriters, New York

. Standards for the storage, handling and processing of magnesium ag recommended

by the National Fire Protection Association,

Reynolde Metals Compamny, Richmond
Aluminum Structural Design, 1952,

American Management Assoclation, New York
Organizing for defense production.
Relieving the engineer shortage.

U.S. Bureau of Mines, Pittsburg
Electrical Conductivity and Density of Fused Binary Mixtures of
Magnesium Chloride and other Chlorides.
Size of smallest particles determined in impinger dust-counting methods.

Natlonal Advisory Committee for Aeronautics, Weshlngton, D,.C,
Velocity of action of oxygen, hydrogen sulfide, and halogens on metals
(Teohnical Memorandum 1336)
Oxidation of metals and alloys. (Technical Memorandum 1338)
Electrical techniques for compensation of thermal time lag of thermocouples
and resistance thermometer elements. (Tech. Note 2703)
Analogue-computer simulation of autopilot servo system having non-linear
response characteristics. (Tech. Note 2707)
Dif£$§i§n of heat from a line source in isotropioc turbulence. (Tech. Note
0).

Fe;ll
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¢ Three substantial pericdinal runs were added to the Library's collection. Ome was

the "Zeitachrift fur technische Fhysik," Volumes 1-20, 1920-1939,
run supplements later volumes in the Library wvollection,

holdings.

MZeitschrif't fur physikalische Chemlie," Volumes 1127,

g

aalfied 8

This valuable

Another was the "Journal
of the American Waterworks Association, 1920-1929," which also will extend present

Work volume statistics for the Claasified Files we#e as followss

There was approximately a 200 percent increase in the off=-

reports. These requests are for so-called "internal" or

Documents routed and discharged

" Doouments issued

Registered packages prepared for off-site
Inter-ares mail sent via transmittal

- Holders of olassified documenta whose files were

inventoried:
(a) Because of normal perpetual inventory
procedure :
b) Because of transfer of work assignment
¢) Because of termination
Inventory reductionss
Coples of documents destroyed
Coples of documents downgraded tos
RISTRICTED
CUNFIDENTIAL
Copies of documents declassified

Olassified documents located which were unaccounted

for in previous inventory
Standard storage cartons of material retired to the
Records Centers ‘
Unclagsified and Offlcial Use Only
Classified

Off-site originated reports requested by Hanford personnel 140

July

22,635
95241
363
45,385

L9
3

1
695

0
0
0
26

2
5

Hanford originated reports requested by off-gite personnel 58

prepared primarily for use at Hanford, since requests f
on the Standard Distribution List are routinely referre
This figure has been increasing steadily for some month

of the requests being made by du Pont in connection wi

activities,

A sampling of reference

followss

Properties of the uranium-chromium system

Also received was a fine run of a basic German scientific journal, the

August

20,070

7,918

393
35,339

147

10
158
152

site requests for Hanford

Redox Pilot Plant report from Oak Ridge National Laboratory
Effect of Program "X" on expansion of 300 Area facilities

Fawll

{

DT Anareann

"preliminary" reports

or formal reports distributed
d to the AEC, Oak Ridge.

8, with a large fraction

th their Savannah River

questions worked on by Classified Files personnel is as

'
¥
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Thermal utilization of neutrons 2 mmss\F\i“ ;
Electroplating of zirconium te , ‘
The Hydrogen Test (for slug elements)

Reaoction between uranium and carbon

General survey on radiology . :

Chalk River report on dimensional stability of fuel elements
Heat transfer properties of concrete

Pile effluent water activity

Report on the radiation burst in the Hanford homogeneous reactor
Metallurgical properties of zirconium

Agueous waste gtorage at Arco

In-pile temperatures

On August 25, a sumary inventory of the 300 Area and the 700 Ares Classified
Files was submitted to the AEC., This inventory did not include Research and
Development reports which are separately reported. Since this report represents
the completion of a rather extensive program, it ls appropriate toc review the
present status of the Audit and Inventory program,

First, in accordance with the provisions of GM-176, the Classified Files submitted

to the AEC on June 5, 1951, and March 12, 1952, inventories of classified Research

and Development reports on the site, In addition to these annual inventories, the

Audit and Inventory group has been engaged for an extended perliod in inventorying

all classified Non-Research and Development documents carried orn the site account-

abllity records. In December, 1950, they finished the first complete field inventory;
i.e., an inventory of the personal holdings of Plant personnel., Following this,

they began in January, 1951, a complete inventory of the three site classified

files. The inventory of the 760 Olasgsified Files was completed on May 23, 1951,

and a report made to the AEC. on .August 24, 1951. This was & summery report include

ing both documents charged to the File and to D & C personnel. The inventory of

the 300 Area and the 700 Area Classified Files was completed on May 19, 1952, and

e similar sumary inventory submitted August 25, 1952. The interval between the

completion of the inventory and the sutmission of the report was occupled with a

check of records, locations, etc., which might offer a clue to the missing documents,

The thoroughness of this check was conclusively demonstrated when it became neces-

sary to make an emergency document-by-document suvarch of all three I'iles at the

gequest of Security. This additiorial search failed to turn up & single missing
ocument.,

Completion of the final report on August 25 has released personnel for the field
inventory, which will be completed again by December, 1952. The field inventory
remalns the greatest source for the location of missing documents, some 32 having
been found during the current month. In addition, the entire recelpts and certi-
flcate of destruction file is being checked for documents which may have been
transmitted off-site or destroyed without being posted to the basic inventory
recards. This check 1s 75 vercent complete and to date has located seven missing
documents. Finally, a copy of the ‘summary report has been sutmitted to the '
Technical Information Service at Oak Ridge for ciresulation to other aites for
checking. Thie is in accordance with AEC procedures. - Similar circulation of
previous lnventory reports located nine missing documents,
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Issuance of dccuments through the 760 Files was discontinued to enable the staff
to devote full time to the retirement of records. Only documents not already
available in either the 300 Area or 700 Area Classified Files will be retained.
' The records on Vitro's Job 15 (Contract G-=148) will be assembled and retired as

a unit. A Iisting from Vitro of all documents created under this contract has
been supplied to Hanford and will be used as a basis for accumilating the records.

Work is going forward on the establishment of a 200 Areas Branch File. Preliminary
floor plans have been completed and approved. The Manufacturing Department will
have a conference room and offices in the building. PFlant Utilities and General
Services Department will have space for reproduction facilities » and the remaining
third will be occupied by the Classified Files. Preliminary plans are now in the
hands of the estimaters. Rough draft justifications have been sutmitted by the
Departments involved, and the Projesct Engineering Unit 1s proceeding with the
project proposal. It is hoped to have the project ready for submission to the

A & B Committee at thuir October meeting.

On August 5, 0.P.G. 15.22 was issued. The Guide sets up an approval procedure
for off-site transmittal of internal classified documents. It is hoped that
plant-wide acceptance of the new procedure will relieve the Classified Files
of the burden of monitoring the off-site tracsmittal of these reports.

Two inter-related problems continue to beset the Classified Files program, One
is the excessively high turnover of female perscnnel, and the other is the con-
stant staff shortages that result from the necessity of replacing terminees with
"Q" cleared personnel. This causes backlogging of work with resultant ine
efficiencies; excessive shifting of personnel to handle high priority assigmments;
and a difficult training problem due to the cumplexity of the procedures involved.
The problem of Q cleared replacements is being solved by assigning clerks
temporarily to the W-10 Branch Library and the Richland Public Library, where
they will get valuable training while awaiting their Q clearances. To handle the
problem of high turnover, a training program which will include the entire 0lassi-
fied Files staff has been developed and is schedrled to commence September 8.

This program will acquaint all staff members witn the overall activities of the
Classified Files, the specific jobs and how they fit together, and the necessity
for accurate work and a thorough knowledge of procedures.

Reports and Abstracting
The work statistics for the group were as follows:

July August
Formal Reseerch and Develorment Reports 12 12
Formal reports in process 11 13
Reports shstracted 581 367

A technical Reports Editor was rdded to the staff during the month. The success-
ful applicant has a Ph,D. in English with undergraduate training in science and
mathematics. It is anticipated that after a period of training he will be able
to take over full responsibility for the technical publications program.
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A request has been received fram the Pile Technology Unit that high priority be
given to the bibliography on "Coating, Canning and Testing Methods for Natural
Uranium Fuel Elements." This is a bibliography on which the group has been at
work for almost a year, as indicated in previous reports. It will be definitive
in thils area and will include all known work within the Commission's activities.
Pile Technology wishes to have the bibliography ready for distribution prior to

a meeting planned for late fall which will bring together persons in the Com-
mission's activities who are active in the fuel elexant development program, It
is desirable that participants have an opportunity to review the bibliography ‘
for at least a month before the meeting. The bibliography is being given priority
handling to meet the request deadline,

The reports group is now using a new IBM electromatic typewriter especially de-
signed for typing cards for the reports index, The machine has a small but very
readable Gothic type. The special keyboard is equipped with Greek symbols
commonly used in technical writing. The platen has a ratchet notched to simplify
the typing of superscripts and subscripts. The use of the machine should reduce
eyestrain and make the filing of the index cards less tedious.

INVENTIONS

All persons engaged in work that might reasonably be expected to result in in-
ventions or discoveries advise that, to the best of their knowledge and belief,
no inventions or discoveries were made in the course of their work during the
period covered by this report. Such persons further advise that, for the period
therein covered by this report,.notebook records if any kept in the course of
their work have been examined for possible inventions or discoveries.

Fe-l15




ol M“LM\ ”

[ =253
DESIGN SECTION |
August., 1952

VISITORS AND BUSINESS TRIPS

R. A. Anderson, Panascan, Inc., Chicago, visited Hanford August 5-8 to supervise
repair of equipment for 105-C manufactured by Panascan and damaged in shipment.

E.. J. Banghman, General Precision 'Labofatory, Pleasantville, New York, visited
Hanford August 8 to discuss application of industrial television.

D. R. Reed, American Cyanimid Co., New York City, visited Hanford August 11-15
to e:'~hange general information on chemical plant design.

Dr. R. W. Moulton, Uniiersity of Washington, Seattle, visited Hanford August 26
to discuss graphite drying tests being conducted at the University.

Jo H. Snyder and C. F. Quackenbush visited Chas. T. Main, Inc., Boston, Mass.,
August 18-22 for water plant consultation, and General Electric, Lynn, Mass.,
to discuss turbo-generator power units.

He S. Davis and Curtis Warren visited U. S. Corps of Engineers, Troutdale,
Oregon_, August 4 to discuss the proposec concrete test-program.

E. P. Peabody visited Bonneville Power Administration August 21-23 to discuss
coordination of 230KV relaying system. ‘

D. A. Hoover visited Whiting Corporation, Harvey, Illinois, Harnischfeger Corp.,
Milwaukee, Wizconsin, and Manning, Maxwell, and Moore, Muskegon, Michigan, :
August 18-26 for consultation regarding design and procurement of cranes.

ORGANIZATION AND PERSONNEL

Personnel Statistics:

July 31 _Awrust 31
Non- Non-
Exempt Exempt Total Exempt Exempt Total

Design Management 5 2 7 5 2 7
Process Engineering Unit 5l 18 69 55 17 72
Design Planning Unit 12 10 22 11 13 2l
Design Engineering Unit 69 17 _86 70 19 89
Total Section Personnel 137. L7 184 AL 51 192
Technical Graduates (Rotational) _ S 31 —_— .28 _28
TOTAL 137 78 215 Ul 79 220
Personnel on loan to Design Section 6 10

Accessions = 12
Separations = 7
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Design Section enginsering effort for Auguut was distributed appmximstely as
follows |
Man Months Expended £ of Total

Expansion Program 767 | L7 ol

Research & Development 29.4 18.1

Other Projects & Design Orders 55.9 3445

162.0 | 100.0

Distribution of total effort was affected by the scheduling of draftsmen
for Design Section work. The number of draftsmsn available to the Section
is well below present requirements for scheduled design work.

DESIGN DEVELOPMENT

Statistica :

The total number of ong:l.nooring man months expended on research and development
during August was distributed as follows:

Man Months Expgnded Z of Total

RDS-10 Reactor Design Development. 7.7 26.3
RDS-1l Water Flant Design Developmsnt 2.4 8.2
RDS-12 Separations Design Development 6.9 B.5
'RDS-13 Mechanical Design Development T3 24.8
RDS-14 Utilities & Services Design Develoment oy 1.2
RDS-15 Engineering Standards and Materials A L7 16.0
: Development .

TOTAL 29.4 ‘ 100.0

Accomplishment s

BDS-10 - Reactor Design Devel opment
The rough draft of the readtor hazards study for thé new WK™ ArealrodcBobs was
completed with the exception of some -ecateulations for the cases eonsidersed onm
"Reactor Runaway®. & comment {ssue Wwas published (HW-25422).
A program for high density concrete experimental work was discussed with the
Corps of Engineers Laboratory at Troutdale, Oregon. The concretes tentatively
outlined to be tested consist of the following:

1. Iron-limonite concret.e placed by the Prepakt method.

2. Magnetit.e-limon:.te concrete placed by the Prepakt method,
utilizing limonite sand in the grout.

3. Magnetite-limonite concrete placed by the conventional method.

L. Magnetite-limonite concrete placed by the Prepakt method, utilizing
magnetite sand in the grout.
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RDS-1l -~ Water Plant Desigg‘Develoment

Work on the study investigating all feasible areas for possible future 100 Area
sites was continued, but on a limited basis because of higher priority work.

RDS-12 - Separations Design Develdmen’g

A study was started to determine the U0, capacity available and required after
completion of the Hanford Expansion Program. Preliminary calculations indicate
that present U03 capacity will be insufficient to meet requirements of the
expansion program; however, further study is required before definite recom-
mendations can be made for additional UO3 capacity. ‘

The capacity of the 234-5 facility was also investigated from the st andpoint
of the expansion program. The investigations indicate Justification for in-
cluding expansion of 234~5 facilities (rehabilitation of the RG Line) in the
project proposal for 200 Area expansicn.

Preliminary work was started on the design requiremente for the Phase II
expangion of Redox facilities. Design of the concentrators and development of
heat and material balances were started.

BDS-13 - Mechanical Design Development

The majority of the parts ordered for the reactor vertical‘ safety rod Model
X-1 have been received, and machining on the rod has been completed. Tests
are scheduled to start approximately September 15.

Special emphasis was placed on the development of design criteria for the 313
Building slug canning mechanization. Preliminary drafts of these criteria and
specifications are currently being reviewed and revised to conform to the
requirements of the canning mechanization program.

A study of the RG Line modernization for the 234~5 facility was started with the
possibility in mind that the modernization of the RG Line may be included in
the expansion program in order to provide the necessary capacity. Preliminary
estimates of alternative methods of modernizing or reconditioning the RG Line
indicate that it would cost only about 33% more to install new equipment than

it would to repair the present equipment.

A document in which recommendations are made for an approach to the problem of
utilizing remote control operation as compared to rubber glove operation in
the 234-5 facility was prepared and will be submitted to the Develommeat Com-
mittee in September.

RDS~ = Utilities and Services Design Develormsnt

Assistance was given the Manufacturing Department in the preparation of the
Coulee Dam disaster study. Drawings and factual information were supplied by
the Section and will be incorporated in the final report to be published by
the Manufacturing Department in September.
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RDS-15 - Engineering Standards and Materials Development

The following standards and revisions to standards were approved by the
HW Standards Committee during August:

New Standards
B-0-1, la, lb, lc, 1d, le, 1f ~ Graphical Symbols for Pipe Fittings & Valves

- B-0-2, 2a, 2b - Graphical Symbols for Piping
B-0-3, 3a, 3b, 3¢, 3d, 3e - Graphical Symbols for Plumbing

B-0-4, La, Lb, Lec, 4d, Le, 4Lf, Lg, Lh -~ Graphical Symbols for Heating, Ven-
tilation and Air Conditioning.

E-1-1, la, lb - Graphical Symbols for Maps, Civil
E-5-6a - Storm Drain Inlet with Curb Opaning - Catch Type - 6" Curb
E-5-6b - Storm Drain .Inlet with Curb Opening - Catch Type - 4" Curb

Revised Standards
C-5-32 - Plastic Name Plates, Revision 1

D-1-6 ~ Receptacle for Instrumentation - Plant, Revision 1

The pmgresé on standards and materials development‘ for August 1s as follows:

a. HRevision of the Electrical Drawing Symbols advanced 20% and is approxi-
mately 50% complete. The symbols for mechanical, architectural , and civil
drawings are complete.

b. The study to develop a standard equipment piece numbering system
remained at 65% complete.

ce The specifications for welders qualifications are approximately 70%
complete, an advance of 5% during the month.

d. A preliminary test was started to determine the feasibility of conduct-
ing tests on the use of nitrogen in place of argon for purging purposes when
welding stainless steel.
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| ~ DESIGN ENGINEERING
‘ Statistics:

Design Engineering effort for the month of August was expended in the following
categories; ' '

‘ . Man Months Expended % of Total
C-512-R 100-K Reactor ‘ 479 36.]
C~512-W 100~-K Water Plant 12.0 9.1
C-513 Purex Separations Facility 14.7 ‘ 1.1
'C~514, 300 Area Expansion 2.1 1.5 .
Major Projects - Other than co < 38.5 29.1

Expansion Program ‘ ‘
Minor Projects and Design Crders l:z.% 13.1

The effect of the month's accomplishment on the design work load of the Design
Engineering Unit in the several categories is given below. '

DESIGN ENGINEERING UNIT
ENGINEERING MAN MONTHS _
Backlog Orders ‘Time Backlog
Start Received Spent End

of During During of
Month Month Month Month
‘ Expansion Program 1486 0.0 . 21,3 427.3
Major Projects - Other than 78.1 by 26.1 584
- Expansion Program . ‘ '
Research & Development B5.4 11.4 10.0 86.8
Minor Projects and Design - 105.7 6.5 14.1 98,1
Orders ‘

- TOTAL 717.8 L3 71.5 670.6

The backlog for the Design Engineering Unit as noted above is scheduled
according to the following tables

AVERAGE MAN MONTHS
Sept. Oct. Nov. Dec. Jan. Feb. Balance
Expansion Program '+ 30 33 33 32 30 30 239.3

Major Projects - "™her than 2 17 13 5 2 0.4 0.0
Expansion Program

Research & Development 7 8 8 8 9 9 37.8

Minor Projects and Design 13 11 11 11 1 11 30.1
Orders

Available for Future Orders 0 4, 9 19 23 2,
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Present Total Backlog is distributed over the five engineering branches in
o terms of man months as follows:
‘ Authorized Anticipated

Projects. Futures Work Total
Civil and Architectural 134.0 ‘ 540 188.0
Mechanical 203.0 - 84.0 287.0
Elsctrical - 161.0 67.0 228.0
Instrument ' 127.6 5440 181.6
Standards ' 45.0 19.0 64.0
TOPAL - 670.6 278.0 94846

Accomplishments s

‘The preparation of the preliminary project proposal for the 100-K Area facil-
ities, CA-512, was in the final stages at the month's end. The draft issue is
scheduled for completion early in September with the final lssue scheduled to be
transmittsd to the A.E.C. by September 30.

CA-512-R -~ 100-K Reactor

Design progress for the 100-K Reactor Facilities was 4.5% during the month with
design complation 33.5% at the end of August.

0 Funds allocated to the Design Section for i*s portion of CA-512-R were :increaaed
to $1,455,000 during August. Expenditures to date are approximately $467,000.

The following design criteria and scope drawings were approved by the Reactor
Project Committee and the Design Committee for the 105-K facllities:

Criteria: Moderator; Operating Controls, Nuclear Safety Controls, Vertical
Safety Rods, Ball Safety System and Process Piping.

Scope Drawirng ¢ Architectural Key Plan, Structural Concrete - Floor Loads,
Heating and Ventilation - Msster Flow Diagram, Process Unit - General - Unit
Dimensions.

The estimated total number of drawings required for the design of Project
CA-512-R is 1508. Of this number, 759 have been startad 574 issued for pre-
liminary comment, 425 issued for final comment and 1.4/ approved to date.
Ninety-seven drawings wers approved during August.

Seventy-three requisitions have been issued to date by the Design Section for
Procurement of equipment for the l05-KW and 1O5-KE facilitles. The estimated
value of this equipment is $3,800,000.

CA-5l2-W =~ 100-K Water Plant

The Title I and Title II Water Plant design being performed by C. T. Main
0 was advanced 4.5% during August to 19.5% completion.

AW-25533 -
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Major Design Section effort for the month was directed toward the study and
comment on design drawlngs, requisitions and specifications received from the
Architect-Engineer. In general, fairly extensive comments were transmitted to

Co T» Main for the revisions of the drawings and documents. In certain

instances, such as the primary and secondary pump specifications, General Electric
has combined and rewritten the specifications.

A total of 102 construction drawings have been received from the Architect-
- Engineer out of an estimated total of 694 drawings. Of these, 3 drawings

were approved during the month by the Working Committee. Also, 27 requisi-
tlons having an estimated value of $11,800,000 and 15 specifications have been
received. . : ‘ ,

Design Secﬁion' funds for water pPlant deslgn were increased to $160,000.
Expenditures to the end of August were approximately $33,200.

CA~513 - 200 Area Expansion

Design scope actlvity on the Purex separations facility which was started during
the month was accelerated throughout August with the assistance of Vitro
Corporstion engineers assigned to this work. A scheduls for completion of design
scope by late December, 1952, was developed and issued. Progress on preliminary
design was 17% for the month. :

Major progress during *he month included the development of Process Flow Diagrams
and Engineering Flow [iagrams. Plot plan and general building arrangement stuiy
drawings were prepared and issued. Studies are underway to determine the
capacity of utilities required for the new plant and the type of expansion
required for existing steam generation, water pumping and filtration, and elec~
trical power facilitles. ‘

Rough drafts of remote“maintanance orane specifications were prepared. Fimm
specifications and requisitions are now being prepared and are expected to be
completed during September.

Funds in the amount of §715,000 were authorized during August for CA-513. Of
this amount, approximately $2L,800 has been expended to date.

CA-5LL - 300 Area Expansion

Design Section funds in the amount of $100,000 were authorized during the month
for 300 Area expansion. ‘

Work was started with the preparation of preliminary equipment layouts. Design
work on 300 Area expansion previously being done on Manufacturing Depariment
work orders was incorporated into the project.

CA-431-A -~ 100-C Water Works

Design for conversion of the 100-C Filter Plant for utilization of the activated
silica-alum process was advanced approximately 25% to 75% completion at the month's
end. The mechanical design work on pH control is 90% complete with five drawings
complete and igsued for construction.
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00-43L-B - 100-C Area Production Faeilities

®As-Built" drawings for the 105-0 reactor are being prepared. This work was started
at the beginning of the month and is approximately 15% complete. The acceptance
test procedure for the 105 Gas System was approved and issued during the month.

- Basic design work on the Gas Dehumidification System ls complete,and seven draw-
ings have been lasusd for comment.

CG~482 ~ Pile and Pile Water Plant Improvement

Acceptance test procedures have been issued Jor comuent. Commemt revisions
are in progress,and final approved issuss of test procedures will be msde
during the first part of September. Instrument design is estimated at 90%
complete, an advance of 5% during the month.

CG-496 -~ Recuplex Installation - 234-§ Building

Deelgn was advanced 13% curing the month and is approximately 25% complete.
Drafting has started on 77 vessels of an estimated 102 vessels required.
Design of the slag and crucible hood has progressed to a point where the major
design features have been determined. Work has started on the reception and
blending hood. A revised layout for the chemical make-up room was started.
Changes in the size and number of tanks have mads this revision necessary.

0G-502 - Additiorial Indication of Moderstor Temperature, 105-B, D, F & DR

Requisitions for thermocoupls wire, temperature recorders and indicators, and
recorder conversion kits have beaen initiated. Instrument design is estimated
to be 20% complete. Mechanical design work has been started.

E.0. 010667, 010671, 01068l - Outside Develcpment — 700 Area

The above work is inter-related and is being developed concurrently. Design isa
approximately 85% complete, an advance of 5% during the month.

D0, 100231 -~ Waste Gas Disposal 234-5 Building

Design work 1s approximately 90% complete. Thirteen drawings igsued last month
for comment have been revised and are ready for formal approval. Three addi-
tional drawings remain to be completed. Scope changes on.this degign order have
gegulted in the additional drawings and design time required to complete the

ob.

D.O. 100264 - Gable Butte Railroad - Preliminary Design

A tentative alignment and grade of the proposed second track for the Gable-
Butte section of the plant railroad has been determined and is readv for the
drafting room. Work on this project has been temporarily stopped pending
completion of more urgent work.

nen
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D,0. 100289 - I'ire Protectlon, Filter Rooms - 234-5 Bullding

0 Preliminary - design work has been astopped at the request of the Project Englneering
Unit, pending a field investigation of tests on filters.

D.0. 100302 ~ Adaptatlon of 200-W Laundry Bg;lding‘for Branch Files Use

The preliminary drawings for remodeling this bullding are approximately 80%
complet.a .

D.0, 100314 - Ingtallation of Lubrication Pits in 1716-D&F Garages

Final design of these additlonal faocllities which was started during the
month is approximately 204 complete.

D.0. 100325 =~ Activated Silica~-Alum Test Faocilities - 100-D

- Preparation of design scope and the project propwms al for the 100-D test facility
was inltiated and 1s proceeding. Preliminary design work was done on the
activated silica-alum test installation at the 100-H Area but was discontinued
when i was determmined that the existing water plant was adequate to supply the
flows necessary for pile enrichment tests.

DESIGN SEOTION WORK IN THE CLOSING STAGES OR COMPLETED DURING AUGUST

CG-362 - Waste Metal Removal and Recovery
Q C~/13 ~- Expansion of 2345 Capacity
‘ #CG-L42 -~ Additional Shielding for Bullcing 3745-A
CG-447 - Portable Meteorological Mast
#¥CG~473 ~ New 100-B Area Automatic Dial Telephone Hxchange
CG-475 - Croos Header Monitoring System, 105-B, D, F, DR and H
CG-4B8lL -~ Semi-Traller Unloading Winch
CG-492 ~ Experimental "Ink"™ Facility, 105-DR
CG-495 = Outlet Tube Temper ature Monitoring Spare Thermocouple, 105-B, D & F

0G-498 -~ Hanford Seismoscope System

E.O. 010663 -~ Pile Technology Test and Storage Building
D.0. 100094 . 700 Area "As-Builts®

#D.0. 100220 New Motor Pecol

#D.0. 100221 Knight Street Parking Lot

#D.0. 100253 Operations Change House

#D.0. 100255 Movable Partitions, Accoustical Tile Ceilings - New Wing,
703 Bullding

Restroom Alteratlons - 700 Area Buildings

Heatlng Building 224U Outaide Process Lines

Aquatic Biology Laboratory

Personnel Meter Gate House, 200-W

Water Pressure Decay Curve

Soundproof Operator's Booth - 234-5 Building

Tile Pleld WI

300 Area Parking Lot Improvements

Design of Steel Tank

D.0. 100258
#D.0. 100262
#D.0. 100269
*¥D.0. 100272
*¥D.0. 100273
#*D.0. 100287
#D.0. 100297
*D.0, 100298
#D.0. 100313
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0 #D.0. 100317 100-H Activated Silica-Alum Test Facility Project Proposal
#D.0. 100327 Renumbering and Relettering Streets in 200 Areas
#*Design Section work completed durin& Augugt DN Aamamamm
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s DECUASSIRED

No active design work was performed during the month on the following
assignmerts 3 ‘ .

HW-25533

0A-192 - Biology Laboratory, 108-F Bullding

D.0. 100239 -~ Sample Gallery Ventilation - 202-8 Building

D.0. 100326 - Standard Specificatdons for Architectural and Oivil Work
Job OL5 =~ Oivil Defense Contrcl Center

Job 017 ~ Fireproof Graphite Storage Warshouse

INVENTIONS OR DISOOVERTES

All persons in the Design Section engaged in work that might reascnable be
expected to result in inventions or discoveries advise that, to the best of
their knowledge and belief, no'inventions or discoveries were made in the
course of thelr work during the period covered by this report except as

- listed below. Such persons further advise that, for the period therein
covered by this report, notebook records, if any, kept in the course of
thelr work have been exsmined for possible inventions or discoveries.

[zt

MANAGER, DESIGN

NONE
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MONTHLY NARRATIVE REPORT - AUGUST 1952
PROJECT SECTION

I.  SUMMARY
A ORGANTZATION

Following 18 & summary of persomnnsl data for the Project Section covering August,
1952s :

August 1, 1952 September 1, 19%2% Net Change

Employees on Payroll © 438 ‘ 437 : -1
Technical Graduates-Rotational 7 4 -3

The end-of-month status involved theme changes:

Project Seotion Personmel Tech-Grad-Rotational

Payroll Additions L 1
Poyroll Removal , 9 1l
Trensfers into Section 5(includes 3 Tech.Grads,)
Transfers from Section 1 .

Transfers within Section 3

#Tigures in this column include August 31, but exclude any changes whioh became
ef'fective September 1, 1952. ‘ ‘

B,  SCOPE OF ACTIVITIES

Major projects advanced during the month snd attajned canstruction completion
status as follows: CG-349, Hot Semiworks, 99% (no gain); CA-362, Waste Metal
Recovery (TBP) 94%; CA-431-A, 100-0 Production Facility (Waterworks), 95.7%;

CA-431-B, 100-C Production Facility (Reactor), 97%; CG-~438, Ball Third Sefety
System, ll%; CG-483, Downcomer Repsirs in 100-B, D, DR, H and Replacement in

100-F, 5% (no gain). (Remson for no gain shown under projsat write-up,)

c. MATERIAL PROCUREMRENT

The type AIEL 302 stsal plate for downcomer repairs arrived on the plant August
28. ' Since the AEC can give no priority ssaistance, steesl deliveries for the
Fifth Boiler in 200-W heave not been scheduled. The promised delivery of boron
balls for the Ball Third Bafety System for CG-438 ham Made possible a shutdown
schedule of resctors beginning November 17, 1952, A design change in the Ball
Third Sefety System for CA-431-B has been made to intreoduce greater relleblility.
All necessary materisls have been ordersd and delivery promised in tiwme to install
before start-up,

VT s i
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D,  CRAPT LABOR

The work stoppage bagun by 100 millwrights on July 28 im proteet against layoff
of 10 millwright-inspectors wvas conoluded. August 4, Later meetings during the
month resulted in a decision favorable to General HElectric, A threaterned strike
by carpenters agalnst the aasignment of ironworker aignaimen during rigaging of
conorete form panels failed to materlalize. Negotlatora on tha "Master Agreement"
for Hanford Works msde progress, but the questions of imolation pay and overtime
vere referred to the unions at intermational lavel. Wage and extra benefit de=-
mande were filed by CFFF contractors' office employees, machinlstae, sheet metal
workers, operatlng engineers, teamaters snd laborers.,. Boilermakers made similar
demands at negotiations for the Seven Western Stateas 1952 Agreement. The Team-
sters' Union has demanded isclation pay for truck drivers who drive buses Lo and
from the areas on an overtime basis, A Hanford Works Addendum similer to the
one now expiring has been agreed upon,

To avold Juriediotionnl diapuﬁes it has been. decided that all unloading in the
fenood.warohouee area in North Richland will be done by G.E. personnel,

B, SAFETY AND SECURITY

Approximately 300 Project Section personnel attended 11 Safety and Security meet-
ings, Personnel working in the areas visited msetings of operating groups, Minor
Construotion supervisors held Special Hazards meetings in each of the 200 Areas
covering "Hatablishment and Control of Radiation Zones" and "laily Permiseible
Tims Limita and Their Control", Discussiocns of hazards wers held with 22 new

CFFF ocontravtor perscnnel before they were assigned to Speclal Hazards work. A
"Regulated Area" 1s being establinhed at Minor Conetruction White Bluffs Shope
Yard for the repalr of contaminated equipment and the storage of "regulated tools".

F. HIGHLIGHTS CQF UNIT ACTIVITIES

Minor Constructilon Management Unit completed 11 work orders and IR-Q04. The Unit
accepted 1l work orders valued at $44,000, A revised project proposal for comple-
tion of the Minor Construction Shops was approved by the A & B Committee. Total
vaelue of work now aseigned to the Unit is $8,523,000, of which $1,200,000 remains
to be accomplished. The final draft of work procedures for the Ball Third Safety
System has been started. 'The Minor Comstruction Stores Stock Catalog 18 being
revised for early publication. Unit supervisore devoted considerable time to
Instruction in Special Hazarde work for newly-aselened pergonnel, and to prepara-
tions for work in contaminated locations,

Project Egﬁineerigg Unit worked on 72 project ltems and 16 informal requests, total-
ing $20,554,400. Nine project proposals were transmitted to apongoring organiza-
tlons. Three project proposals and one informal request were approved by the A &

B Committee, Four authorizations were granted by the A.E.C. The Unit accepted and
began work on one informal request, eight englneering requests, and two miscellaneous
Jobs. Completed work consilsted of two projects, two informel requests, and four
engineering requests. Important projecte now in progress include the Ball 3X Pro-
gram, Pile and Pile Water Plant Improvements, Hot Semiworks, Downcomer Repairs,

and Experimental (ne Tube Ink Fac¢ility.
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froject Sorvices Unit continued its normal functions in lantwide drafting and
re roauction services. Urafting roduction was 209 new drawings, 1l charts and

- gra~hs, and 180 revisions. The crafting room average was 6.6 man-days per draw=

ing. ZDReproduction out.ut increased slightly over the July total, the August
total Leing 200,638 square feet. The Estimating grou: com.leted 27 estimates.
Tield Services versonnel vorked in the field with rersonnel of Kaiser Zngineers
30 acquairt them with 100-K site. The History grou- issued five histories. [To=-
Ject Control ‘ersomnel continued their study of liquidation of rroject Section
costs, and began a study of charges from Utilities and General Services De.art-
ment.

Reactor rojects Unit: Construction was completed on major buildings and fa-
cilities of 100-C Waterworks except for incidental work on clean-up, vainting,
instrumentation, balancing ventilation switch-gear tie-ins, and calibrations.
The 105~C Building has likewise progressed to the stage of clean-up and instal-
lation of inside partitions. For the 105-C Process Unit, the hydrodynamic test
was comoleted satisfactorily on August 28. Work was essentially complete on
installation of rear face thermocouples and the equipment and pilping for gas
supply to the unit. The three control systems are being installed and tested.
frojects of lesser magnitude progressed satisfactorily. Materisl and equipment
deliveries are improving.

Sejarations “rojects Unit: Work on CG-362 (TBP) was slow because of unbalanced
craft crews and resultant delays. Work assigned to Minor Construction is about

“on schedule on the BX, BY, T, and TX Tank Farms. Revision No. V to the groject

2rorosal for CG-362 was issted by the AEC on August 11,with a total estimated
cost of $53,000,000. Continued study was made of the causes of breakdown of
slurry pumps in July. The apparent cause was misaligmment of the pump bowl.

The latest oumo installed in the 101-U Tank has functioned without mishap for
450 o 'erating hours. Tests were made on the Reelite which had been re-designed
and built on site. Under a start-up overload of about 150%, its performance was
satisfactory. Instructions were issued to the architect-engineer to alter Reel-
ites for all .umps to be installed or procured.

G. MONTHLY RECORT OF INVENTIONS AND DISCOVERIES

All cersons in the Project Section engaged in work that might reasonably be
exrected to result in inventions or discoveries advise that, to the best of
their knowledge, no inventions or discoveries were made in the course of their
work during the oeriod covered by this report, exce t as listed below. Such
‘ersons further advise that notebooks and records, if any, kept in the course
of their work, have been examined for possible inventions and discoveries..

st

. None

dJ, . McMahon, Manager-FROJECTS

Date: August 31, 1952
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A, Significant Assignments
1. Initial Reggrt;gg ‘ -

‘IR-122, Facilities for Contamination Control - Shipping Casks

Design was complete, and construction was 99% complete. The initial acceptance
inspection was held August 20, 1952.  The exceptiona remaining include insula-
tion of steam pipes, securing a proper ground in the electrical room, covering
the electrical ducts, and checking the type of motor installed on the exheust
fan, ‘

2. Final Reporting

CA-204, EBxtension to Existing Eadlec Hospital and Medical Arts Building

All G. E. vork has been completed. Since the project is now managed by AEC,
their personnsl vwill handle the cloasing out of the total project.

(CA-430, Improved Lighting - 703 Building

The contractor’s work was accepted August 18, 1952, The Physical Completion
Notice is being prepared.

IR-115, Radiation Monitoring Additiom to 105-D

All work has been completed, and the formsl close-out papers are being prepared.

IR-121, Exhaust System Alteration, 716-1131 Building

Since approval has been indicated for the new Consolidsted Transportation Faci-
1lity, this work has been discontinued.

ER-A-669, Purking Lot on 720 Building Sits

All preliminary engineering design data has been forwarded to the gsponsor, This
completes the work as requested.

ER-A-715, Fireproof Graphite Stnarage Warehouse

Preliminary deeign work and project preoparation has been completed as requested.
Further work is being discontinued because scoping is in progress for an entire-
ly new 101 facility.

ER-A-717, Drafting Room Expansion, 750 Building

All work, as requested by the spomsor, has been complested, and the work order 1is
being closed out.

Fg-5



e el i

EW-25533 © )

2.  Final Reporting (Cont'd.)

ER-2725, Modification of Exhaust System 202 S

. With deaign completed, this work has been cancelled at the request of the sponsor.

3. Current Projects

CG~349, Hot Semiworks

Completion statue femained at design 100%, comstruction 99%. The. contractor

left the site during early August, and the facility was tmrned over to the
sponsor.

The project completion date is October 6, 1952, 1In order to meet this date,

1t will be necessery to close out the project with some funds reserved to cover
start-up. These funds are to be expended as the need arises. During Auguet

the AEC directive authorizing project fumds of $3,418,000 was received. Certain
items which have been delayed by lack of funds are now being completed.

CA-362, Waste Removal and Recovery Facilities (TBP)

Design had been completed previously; construction progressed 1.2% to a total
of 94%, Because of unbalanced craft crews and reeultunt delays, there was

-~ little progrees. iHowever, the contractors have given assurance that the pro-

Ject will be fully manned in the week of September 2, 1952. Work assigned to
Minor Construction on the BHX, BY, T, and TY Tank Farms i1s about on schedule.

Revision No. V to Project Proposal CA-362 was issued by the AEC on August 11
for an estimated total cost of $53,000,000. The physicel completion date for
construction waes given as January 31, 1953. To date the architect~engineer has
delivered 964 as-built drawings; the Design Section has delivered 179.

The cause of the failure of slurry pumps in underground tanks has apparently
been established es misalignment of the pump bowl. The latest pump installed
in the 101-U Tank has functioned without mishap for 450 operating hours.

Tests were made on the Reelite which had been re-designed and built on site.
Undar & start-up overload of about 150%, ite performsnce was satlsfactory.
Instructions vere issued to the architect-enginser to alter Reelites for all
pumps to be imstalled or procured.

CA-406, Mschanical Development Building (Phase IX)

Design progressed 10% to a total of 95%; construction has not begun. Final
drawings and specificetione which were submitted by the architect-engineer on
Auguet 1k are being reviewed by General Electric personnel, A construction cost

ti .
estimate is belng prepared at the request of AEC DR ERMN D e A e
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3. Current Projects Cont'd.)

CA-431-A, New Resctor - 100«C Plant (Waterworks)

Design had been completed previously; comstruction progressed 4.7% to a total
of 95.7%. All comstruction drawinge for the alum~silica water treatment pro-
cess and for the lime addition have been issued., Fourteen "as-built" drawings
were 1ssued during August. ‘

The 183-C Head House was complete except for instrumentation end installation
of revised water treatment equipmerit., All filters for the 183-C Basine and
Filter Bullding are .operating on manual control, Instrumentation progressed

‘satisfactorily. The 183-C Pump House and Clear Well were complets except for

minor adJjustments and touch-up painting.

Equipment in the 190-C Pump House was tested at design flow and preseure on
August 28 and 29, Operation waa satisfactory. Principal work remaining is
on ventilation comtrols, calibration of instruments, and control balancing.

The 151-B Substation was complete except for a few final switchgeer tie-ins
and fencing. : :

The 187-C High Tanks were complete except for finish palnting on the south temk
and electrical work. '

CA-431-B, New Reactor - 100-C Plant (Reactor)

Design completion status remained at 99%; construction progressed 9% t> a total
of 97%. In the 105-C Building, there was substantial progress on many clean~up
items. The installation of Hauserman and taoilet partitions was about 85% com-

plete. :

The nydrodynamic teet through the 105-C Process Unit was completed satisfactorily
on August 28, Rear face thermocouples have been installed and connected to the
control room., Equipment and piping for gas supply to the unit was substantially
complete, Work proceeded on installation and testing of various elements of the
three control system. ’

CG-433, 384 Steam Plant Addition

Design had been completed previously; construction progressed 22% to a total of
83%. The four main parte of the work attained construction completion status as
follows: architectural-structural, 98%; boilers and equimment, 85%; eleutrical,
69%; piping, Th¥. A1l work proceeded on schedule with particular emphasis being
given to installation of bailers and turbo-generators. The contractor used an
average daily work force of 43 on a six-day schedule.

CG-438, Ball Third Safety System

Design had been completad pravinua
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3. = Current Projects (Cont'd.)

CG-438 (Cont'd.)

11%. After consideration of promised boron ball deliveries, a firm schedule for
the shutdown of the reactors has been esteblished., The present achedule is: 100-B
Aree, November 17; 1l00-F Area, January 5; 100-D and 100-H Areas will proceed on a
slx-week cycle. The 100-F Reactor may be scheduled first because of urgency for
replacemsnt of process tubes. - ‘

Installation of battery chargers 1n‘100-DB and 100~-F was completed. Fabrication
of top of unit duct work begen August 25. Electrical panele are being fabricated.
Shop work is progressing as design 1s relsased. :

CG-482, Plle and Pile Weter Planthmpggvements

Design progressed 10% to a totel of 95%; construction has not begun. Revision II
to the project proposal was submitted to the AEC. Quotations from vendors indicate
that steel products required for this proJject will be delivered within the schedule
requiremente,

CG-483, Downcomsr Repairs in 100-B, D, DR, and E and Replacement in 100-F

Ccmpletion etatus remained at design 99%, comstruction 5%, A revised Ball Third
Satety System schedule sequence to move the replacement of 100-F downcomer up to
November 7, 1952, 1s being studied. The type AISI 502 steel plete arrived August
28, Thirty-day corrosion tests completed on the steel indicate desirabllity of
& protective coating. Alternate coatings are being investigated.

B. OTHER ASSTIGMENTS

CG-187E ,Conversion of Unassigned Space for Radiochemistry Laboratory

Design had been completed previously; comstruction progressed 57% to a total of
97%. A revised project proposal was submitted to request change of completion
date from August 29, 1952, to Qctober 31, 1952. Remsining work consists of bal-
ancing the ventilatlon system and testing of piping. Refrigeration equipment is
scheduled for September delivery.

CA-162, Biology Laboratory 108-F

Completion stetus remains at deeign 98%, construction 88%. This revised mroject
mroposal, which was sent to AEC on February 12, 1952, is still awalting authori-
zatlion. Authorization has been delayed pending decision on source of money (either
Production Branch or the Biology Medicine Bramch of the AEC.)

CG-4OLk, Primery Power Lines for Hanford Works Laboretory

Completion statue remains at design 100%, conetruction B83%., The contractor for
this and for Project CG-451 1s schedulsd to begin work about September 2, 1952,
A revissd projoct proposal reguesting extemsicon of the completlion date has been

submitted to the A & B Committee.

T~ R
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B. Other Asplgnments (Cont'd.)
CG-419, Induction Heating Unit - Building 3732

Completion status remains at deaign.l00%, condtruction 0%. A revised project
proposal. for installation in the new Metallurgical Laboratory Bullding and ex-
tension of completion date is being mrepared. The induction heating unit was
received during August, and all material is now on site, Installation can begin
after metallurgical lahoratory is completed. :

CG-420, COp Bulk Storage Facilities

Completion status remains at design 100%, construction 42%. The project work
release was lssued on August 15, 1952, Minor Conatruction forces began work in

100-B Area August 27, 1952, in an effort to complete this aree before the start-
up of the "C" Reactor.

CG-42k, Water Quality Experimsntal Facilities

Design had been completed previcusly; construction progressed 2% to a total of
99%. The final tie-ins wers made during the shutdown of August 8 to 10, 1952,
An initial acceprtance inspection was performed during the last week in August,

The minor items remaining are scheduled for completion during the September
shutdown,

CA-434, New Bio-Assay Laboratory

Completion status remeins at design 50%, conetruction 0%. The revised proJect

proposal is awalting AEC approval. Further approval 1s awaiting decision on the
tims to inltlate final design work.

CA=-44), Solvent Building

Design completion status was revised downward to 30%; construction has not begun.
The Technical Services Unit has requested & revised project proposal for the con-
struction of 1000 square feet of sclvent storage space only. The sponsoring unit
is preparing necessary scoping information, ‘

CG-442, X-Ray Machine - 3745-A

Completion status is now deasign 95%, construction 85%. The dddltional funds for
shielding have been authorlzed by the AEC; so the total project comstruction com-
pletion hes been reduced accordingly. Specifications and design are complete for
lump sum construction of the shielding. A new diffusion pump for the X-Ray machine

13 teing installsd by the fleld enginser from the High Voltage Engineering Corpora-
tion, ,

CG-L45, B-Y Telephone Exchange Additions and Changes

Completion status remains at design 1C0%, comstruction 73%. Telephone equipment
on order 1s being expedited.
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CG-4h7, Portable Meteorolpgical Mast

Design progressed 3% to a total of 90%; canstruction progressed 5% to a‘total of
60%. Arrangements have been made for e mock-up fleld erection of all component
parts, The experiment is scheduled for the 300 Area.

CG-451, Extension of 300 Area Underground Electrical Pcwer Distribution System

Design had been completed previously; conetruction began end progressed to 1%.
A revised project proposal, requesting extension of completion date, has been
transmitted to the AEC. The contractor 1s scheduled to hegin work about Sep-
tember 2, with a completion date of October 30, 1952, Preliminary survey and
layout of the route has been done by General Electric personnel.

CAmhga, Meteorology Tower Elevator

Completion status remeins at design 100%, comstruction 0%. The contractor has
advised the AEC that he plans to begin construction approximately October 1,
1952. No elevator designs have been submitted for approvel.

CG-45k4, Spectromster Shielding

Completion status remeins at design 98%, canstruction 65%. A work release to
proceed with the revised scope of work was issued Auguat 21, 1952, Construc-
tion ie being resumsd the first week of September, 1952.

CA-455, Replace Two Eleveted Water Tanks in 200-E Area

Completion status remains at design 70%, construction 0%, The bidding speci-
flcatlions are being revised for issuance, Present schedules belng drafted by
the AEC indicete that the tanks probably will not be replaced before winter.

CA-473, 100-B Automatic Dial Telephone Exchange

Completion status remains et design 100%, construction 0%, Complete and approved
dravings end specificatione were transmitted to the AEC on Auguet 12, 1952,

Ce-477, Building 284-W - Fifth Boiler Addition

Design progressed 2% to a total of 80%; conatruction.progressed 2% to a total
L%. Deeign work is continuing slowly, and the conkractor hes been asked to ex-
pedite thile project. He 1s endeavoring to schedule steel deliveries for the
boiler. The AEC has advised that they can give no priority assistance on
boiler procurement.

CA-478, Area Fence and Minor Repairs Excess Material Warehouse - North Richlend

Completion status remains at design 1004, construction 99%. The lump sum portion
- of this project heas been completed. Construction of the storage slab and loading
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B. Other Assignments (Cont'd.)

CA-478 (Cont'd.)

dock has been déleted. A work order has been issusd to Minor Construction for
relocation and installation of the truck scale.

CA-ugg, Replacement of Docks and Outside Stairs - 700 Area Permsnent Buildings
CA=-480, Remodeling 722-C Buillding for Office Hquipment Repalir
Completion status remains at design 100%, construction 0%. Additional funds

have been authorized, and the lump sum contrect has been awarded,

CG~489, Positive Ton Accelerator.

Completion status remains at design 100%, construction 0%. The project proposal,
which wes sent to the AEC on March 10, 1952, is atill awalting authorization.

CA-bgl, Metallurgy Laboratory, 300 Ares

Design had been completed previously: conmstruction progressed 45% to a total of
50%. Conetruction work ia proceeding satisfactorily, and the induction furnace
18 being temporarily installed in Building 314 in order to expedite development
work in mechanized canning, The furnace will liter be relocated in Building 30L.
Delivery of cne induction furnace is acheduled for early September, 1952.

CG-492, Experimental Ons-Tube. Ink Facility

Deglign status remains at 95%; construction progressed 5% to a total of 15%,
Fleld progress indicates that ‘here will be insufficient working time during
normel pile shutdowns to ccmpleste the Installation of a re-cycle drain line
by November 1, 1952, A revisicn to the project proposal requesting a later
cecmpletion date is being preparad.

CG-493, Duct Level Safety Showers, Building 234-5

Completion status remsins at design 100%, construction 0%. Since the status of
this project regarding the Construction Rider has been clarified, the work has
btaen releasmd by *he A & B Commi4tee,

CG-496, Recuplex Insnallaticn, 234-5 Building

Design progresssd 5% tc a total of 20%; construction has not begun. A shortage
cf draftsmen has slowed down design so that completion cannot be expected until
atout Marzh, 1953, Current smphasis in design s on hood layouts and the struc-
tural aspects of the hceds. Expenditure of funds for procurement and construc-
tion is belng de.ayed bty the unclear status of the project regarding the Con-
gtruct icn Rider,
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B. Other Assignmente (Cont'd,)

CA—&97. New Substation Fences and Grounding of Hxisting Fences

Design progressed 10% to & total of 50%; oonstruction has not begun ProJect
authorization was released August 19, 1952,

CA-500, Lubrication Pits, 1716-D and 1716-F Garages

Preparation of final design and specirication is proceeding, Construotlon is
expected to begin about November 1, 1952. C ,

0G~501, Repalr of lOﬁ-DR Effluent Line Junctlon with lOT—DR

Design progressed 1% to a total of 99%; comstruction began on August 18 and
advanced to a total of 25%, A shorter existing road encesement bleck than was
ghown on drewings and higher activity levels then were first expected have nec-
essitated some revisions to work, A thorough investigation 1s being made to
insure ageinst overrun of allocated construction funds,

CG=-503, Waéte Storage Huxmbnt - 234-5 Building

Deslgn has been completed previously; constructilon progressed 5% to a total of
90%. The Gamswell Alarm System is the only item remeining, Projeot completion
date ls November 15, 1952.

C3~-506, Repairs to the 107 B, D, F, & DR Retention Basins

Design progressed 6% to a total of 10%; construction progressed 3% to a total of
5%. Emergency stop-gap repairs to the inlet mection of the 107-H West Basin
were completed August 12, 1952, The West Basin outlet section was oompleted
August 13, 1952, This completee the temporary repailr work.

The engineer (R.A. Moncreiff, of the C.T. Main Company) vieited the plent on
August 6. Since his personal inspection and review of the problem, he is being
provided materlesl for further study and re¢ommendetions.

CA-511, Completion of Minor Construction Fabricating Shops

The proJject proposeal requesting authorization of $97,000 has been epproved by the
A & B Committes and forwarded to the AEC,

CA-517, Fire Protection Builldinga, 272 E and W

This project proposel is aweiting authorizetion by the AEC,

IR-96, Replucement of Air Lock Doors, 234-5 Building

Completion status remains at demign 100%, comstruction 38%. A request for ad-
ditional funds has been submitted to the A & B Committee.
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B, Qther Assignmenta (Cont‘'d.)

IR-112, Building 22l Waste Diversion 22k B & W

Both deeign and oonstruction have been completed. A revised informal request
hes been submitted to the AEC. Thie revision requestes approval of a ohange in
scope and oonaequant roduction in allocated funde.

IR-113, Pile Technology Motallurgioal Laboratory Alterations - 2345 ﬁuilding

Deaign had been completed previously; conatruction progreaeed 10% to a total of

90%. Remaining work consists of clean-up items and the Instellation of two -metal
doors whioh have not been received,

TR-116, Gombinad Civil Defgnee and Plant Disaster Corntrol Center

Completion status remaina at design 5%, construction 0%, At the request of
Civil Defense muthorities, a notification of the information request was writ-
ten August 25 to change the scope to provide a mobile control center instead
of a permanent building and toc rsqueat extansion of completion date, Tunde
ars for architect-engineer work only.

IR-128, Remote Supervisory Courrol 100 Arsa Water Plants

Completicn status is design 4%, construction 0%. The project authorization
was lssued August 7 for sccping, preliminary deaslgn, and preperation. of a pro-
Jjeot prepcael for construction, :

TR-120, Duct Ievel Elsvator Stop - 234-5 Building

Cempletion atatus was revised to design 95%, constructlon 75%. The informal
raquest has teen approved, and work is progressing., Completion of the work is
expected during Septsmber,

IR-134, Additional Facilities in 189-D Building

Authorization was received on August 18, An Authority to Proceed ls being issued
in early September, 1952,

* % % K % R K

The fcilcwing studies and s2ngineering rsquesta, involving preparatory work and
gcoping of fusura prulecsta, were active during the monthsi

ER-E-478, Inter-plan' Talephone Syetsm - Janford Expension Program

Deaign was 70% complete:; conatruction has not begun. By a letter of August 13,
1952, the AEC requested that this werk be included in the 100-K Reactor Area and
the 200 and 300 Arma axpenaicn projsch propoaaln

A

5 :- “‘., l‘f;&ﬂ}ﬁf}f’wlm’q

P i

Fg-13



EW-25333

ER-E-479, Hanford Works Official Telephone Fxohenge

Design was about 5% complete; cometruction has not begun, A project proposal
is being prepared for submittal ahout October 1, 1952,

ER-E-4B0, Btorage Bullding Addition to 3730 Building _

Deelgn was about 90% complete; construction has not begun. This request is to
provide storage space for uranium, The actual construction is being planned
as an inclueion to Project CG-4O4 (Primary Powér Line for Hanford Works
Laboratory).

IR-A-6A1, Central Distribution Headquarters

The project proposel is being routed for s8lgnatures, It 1s now planned to
obtaln constructlon funds from Program X.

ER-A-663, Pile Techno;agx Test_and Storage Building

A project proposal is being prepared for the comstruction of approximately
6800 square feet of storags and testing area for special rile experimental
work.

ER-A-667, Water Drainage Around 700 Area Buildings

Preliminary designs and study have been completed; and & repurt was submitted
to the sponsoring unit, : '

ER-A-671, Crushed Rock and 011 Covering, 700 Ares

Preliminary studies and cost estimates have been completed and forwarded to
the sponsor for his review and action.

ER~-A-681, Roads and Waelks - 700 Area

Final preparation work ie being withheld pending declsion on surface trestment
for the 700 Area.

ER-A-686, Peinting High Tenks - 105-B and 105-F

The submittal of the project proposal ls awaiting decision on the method of per-
forming work. Because of posslbility of rmdioclogical hazards, the work may have
tc be done by Minor Construction forces.

ER-A-703, Sanitary Famcilities - Surplus Sales Yard

This informul request hes been re-submitted to the A & B Committee.
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ER-AmTOhu‘Addition 4o Kadlec Hospital

The project propossl hans bsen prepared for submittal to the A & B Committee
during Septembmr. Total estimated project coet is $327,000.

DR-A-706, Area First Aid Buildings

The ARC 1s planning the Inclusion of this work in the 100~0 Aree project.
Digcussions are ocntinuing.

'ER-A-709, Replacoment of Fire and Sanitary Water Tank, 100-D

Additional secoping informaticn has been requested from thé gpongor, The use
of redwood highk tanks is btelng oconsidered.

HR~A-712, Richland Air Rald Shelter Study

The informal request for $18,000 i# st1ll awalting authorization.

ER-A-T1l3, Substation Service Building 1100-300 Aras

Completion status romaine at design 100%, construction 0%, This work has been
sontracted with Projscts 0G-LOL and 0G-451,

ER-A-718, Exkraordinary Maintenance, 101 Building

Since a new 101 facilivy (s being considerad, this project proposal has not been
approved by AEQ. ‘ ‘ )

ER-A-710, Adminshration Balldir 3CC Area

Pralliminary deeigns are progregsing, FProsent plans are to incorporate this work
as a porvion of the 300 Araa Program X preje:t proposal,

IR -A-720, Qperations Jhwares Togae . {00 Area

Praliminary deyigns tave baan rcxpleted, and an estimate 1s being prepared.
Trls werk ta belag (noluded 'noboe 207 Area Prepram X project proposal,

ER-A-724, Addittens bo 207 5 (PR Qpu-ating Avsea)

An informal regues* for $17,00C 13 teing prepared, with work to be performed by
Minor Conztruction fornas,

T3-A-7322, GablpeBuos HiL: T al

PPV

Praliminary Dleld gurras hasn teaen ceoxpleved. however, dealgn and drafting work
tas beaen dnlayed. Taw prote:t proposal ls askheduled for completion aboub Octo-
bar 15, LGEE,
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ER-A-723, Personnel Meter Gutehouse Facllity Improvemsnts

Preliminary design and aooping are complete, esnd a project proposal 1s being
prepared,

ER-A-T24, Soil Soienoa Laboratory Faoilities

Preliminary deaign’and souping are progressing,

ER- A-725, Partiole Problem Animml Exposure Equinmanx

Work ie being delayed by high priority Joba,

ER-A-726, 300 Aree Parking ot

Preliminary design and estimates have been prepared, and a cost estimste has
been submitted to the mponsor.

ER-A-T27, 313 fuilding Boof Repalr or Replacement

Deaign is about 10% completé; congtruction has not begun. The postponement of
this work until ereotlon of the addition to the 313 Building 1& being discussed.

ER -A-IPB, Graphite Production and Storage Facility

‘Thie work is in the planning stage. Work is progresaing tdwarde bidding specl-
fications und plens for en architect-engineer design contract. ¥Funds ol $33,000
have been elloted for the required work and for liaison contracts with the archi-
tect-enginesr contractor.

.H}R-A-llzgl High Pressure Water Bupply to Front Face, 100-B, D, ¥, DR and H Areas
Tre project proposal 1s being routed for signatures,

ER-A-1182, P-13 Pressure Assembly Removal
The status of thls work regarding the Construction Rider 1s etlll undetermined.

ER-A-1184, Replacement of 100-D Reactor. Effluent Y.ine

Completion status remains at deasign 20%, construction 0%. The proJject proposal
waes approved by the A & B Committee, The repair line 1s to be welded mlld stesl
plpe.

TR-A-1185, Car Puller and Oar Shake-out

Design progressed 70% to & total of 80%; conatruction has not begun., The project
proposal in final form hae been routed to the Manufscturing Department for
approvals,
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ER-A-1186, Revisiona to Charge Machines in the 100 Aress and Installation of &
. Third Charging Machine - B, D, ¥, DR, and H Areas ‘
The rough draft of the project proposal is being studied by the Rsaﬁtor Seotlon.

The elimination of portiona of the work in order to reduce the total project cost
1s being considered.

ER-A-1187, Metal Examination Facility 105-C

Deaign progressed U5% to m total of 65%; construction has not begun. A project
proposal, for approximately $390,000, has been prepared in rough draft form.
Oongideratlon is being given to revieing the scope. This project was not inclu-
ded in the budget for fiacal year 19%53. :

ER-A-1188, Xenon Ganerator

The proposed looastlon of this experimental equipment s being studied by the
Technical Section and the Reactor Sectlon. Conslderation ls being glven to
locating the equipment in a process tube rether than a test hole.

ER-A~1190, Replacement of Heating Coils 105 B, D, F, DR and HE Bulldings

. The Manufacturing Department 1s conesidering the advisability of dolng this work

by work orders., The proposal 1s being held pending declsion on method,

FR-A-2101, Steorage Basin Roof Reinforcement

The projec* proposal covers reinforcement to the storage basin roof structure
do “hat the present loads can be continued without exceeding allowable stress
limitations, This werk iz being expedited for completlon befors winter snows,

ER-A~.192, Vertical Rod Teat Tower

Trns projact prepcial 18 fer a new steel-support vertical rod test tower, pirobably
tc he construcved adjacent to the 189-D Building.

TR-A-30G6, 314 Building Revision for Canning Development

A rcugn draft ccpy cf “he progect proposal 1s beilng prepared. The inivial cost
a3%imats has teen raecelvad, The rermanent location for the auboclaves ls bedlrig
pmud1ed in crder %o issue a uniferm flow of material when Program “X' Ls ingtalled.

ER-27.8. Fire Protection - 2C0 East and Weet Spara Parts Warehouse

Campieticn status remalna at design 50%, construction 0%, An informal request
for $.7,500 nas teen preparsd. Silgnatures are being obtained prior to submittal
2 the A & B Jommittee,
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ER-2720, Fire Protection Equipment - Bullding 234-5 Filter Rooms

Completion status remains at design 20%, construction 0%. The sponsor has re-
quested that no further engineering work be done until C.W.S. filter burning
test can be madse.

ER-2721, Water Quality La.boratoryL 108-B

Design had been completed previously, construction has not begun. The informal
requeet has besn approved by the AEC The work was released to the fleld during
late August. '

ER-2723, Steel Hendling System - 272 W

Completion status remsins at design 20%, construction 0%. The sponsor reguested
delay in wvork because of possible extension of scope.

ER-2724, Insulation of Powder Handling Facilities - 224 U

Design 1rogressed 15% to a total of 35%; construction has not begun. Proposels
end estimates for alternate deaigns have been prepared.

ER-2726, Adaption of 200-W Laundry Building o Branch File Use

Design is sbout 15% complete; construction hes not begun. Design scope has been
epproved and proJject drawings are being prepared for estimating purposes.

ER-2727, 235 Bullding Laboratory Revisions

Design is about 10% complete, constructicn has not begun, ‘I‘wo alternate scopes
have been prepared and routed for comment,

ER-6012, Hanford Works Standards Eveluation

Design is sbout 90% complete; the report w.;a.a revised to concur with the suggestion
of the Standsrds Committee, vhoee chsirmspn now has responsibility for dispositiou.

ER-6016, Equipment Plece Numbering System

Design 18 sbout 90% complete. The report has been approved.

D0-100288, Miscellsneous Items - Program X

Design was completed. A letter, as an addsndum to the letter writtem July 29, 1952,
wvas written on August 11, 1952, Lo give e calendar schadule of requlirements for
the miscslleneous items.

300 Arss "X" Program

The first meeting of the 300 Area Projectis Committee wea held on August 1, 1952.
This meeting was called %o evaluate the design tasis for expansion of the 300 Area.
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Jcb, No, 022, Peinting West Higg_ Tank - 300 Area

Specifications are being prepared for the painting of this high tank on a lump
sum contract basls.

' ¢. HEIATED SEEVICES

The drafting work load remained heavy, with projects for Program X, Separations,

~and Activated Silicate Addition to 100 Areas being the largest Jobas, Total pro-

duction was 209 new drewings, 1l charte and graphs snd 180 revisions, The
drafting room average was 6.6 man-days per drawing.

Reprcduction oﬁtput increased slightly from the July figure. The total square

feet of prints produced In August vas 200,638, The volume of prints increased
about 15,000. The largest orders processed were 2,126 prints for Projects C-198
and C-413, and 1,325 prints for ProJject CG-4Sk, ‘work was continued on editing
and procduction of an operations manual for blueprint production.

0f the 50 estimates scheduled, the Estimating Services group completed 27.
Estimating persormel attended several meetings relative to formmlating of con-
gtruction cost codes for accumulation of costa in 100-K Area. The Field Ser-
vices group met with Kalser Enginsers perscmnel to acquaint them with the 100-K
site and to assist In plans for temporary comstructicn and material storw.re area,

In addition to performing its routine'functicns, the ProJject Control group con-
tinued studies on liguidation of costs within the Project Section. A study was
made of charges received from Utilities and General Services Department.

The Elstory Group issued 5 histories during the month.
D. CRAFT LAROR

Except for pipefitters and electricians, there were enough craftsmen availlable

to maintain constructicn schedulas. It was necessary to work a six-day schedule
for mechanical crafts in 100-C Area throughout August. A full load of acceptance
testing contributed to the shortage of elsctiicians. Progress on C-362 (TBP)

was hindered by unbelanced crews, i.e., short on pipefitters. There has been
~ittie gain in efficiency since the returm of comstruction forces from 100-C
Area,

Veoluntary terminaticans of CPFF construction contractors’ personnel increased
a.lgntly. Percentage of tsrminations 1n August was 4,7% compared with 3.7%
fcr Juliy.

Discussicns tetween the contractors’ Negctuiating Cammittee and the Union Nego-
tiating Commi%tes on a unifcrm agreement (Master Agraeement) for Hanford Works
centinued throughout *the mentn. Subatantial asgreement weas reached on all issues
except l1sola-ion pay and cversime. The controversial matters are being referred

-

upward to repressrtativea cf tne Insernationals involved.
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D. Craft Labor (Cont'd.)

Both machinists and sheet metals workers are demanding increases of wages and
other benefits, The Federal Mediation and Conciliation Service participated in
negotiations with these unions on August 20 and 21. The Davis Panel has not
accepted Jurisdiction in these cases; the discussions were entirely informal.

The operating engineers, teamsters, and laborer: have informsd the main CPFFF
contractor (A-J) that they wish to reopen their contracts for negotiating wage
increases. Before wege stabilization became effactive, these crafts, in an ‘
effort to beat a wage freeze, negotiasted wagee for two yeers. The AEC is
opposing a reopening of contracts because of the efféct on lump sum subcontrect-
crs and the Master Agreement negotiations now in progress.

Agreement has been reached on a new Hanford Works Addendum which closely pera-
llels the expiring document.

Bollermakers are trying, through negotiations in San Francisco for the Seven
Western Statee 1952 Agreement, to force this Agreement on Heénford Works. To
date, Rule 20 which provides for special agreements on "large Government Pro-
Jects™ lhims remained in the Agreement.

The office employees have presented their demands to the mein CFFF contractor
(A-J). Their demends include, among numerous items, a closed shop, premium
pay for shift work, increased sick end annusl leave provisions, increased
isolation pay, and a health and welfare plan. :

The work stoppage begun on July 28 by about 100 millwrights was concluded
Augist 4. The final settlement was in late August, with favorable results
for General Electric Company which hed maintained a2 "“hands-off" attitude
throughout mensuvering and negotiations., In its origin the stoppage was a
protest against layoff of 10 millwrighte who vers performing inspection work
at 100-C. The Company mainteinsd that it was reeponsible for inspectlon end

. the personnel to perform it, The Company further refused to meke any commit-

monts on future construction.

The cerpenters threatened ta etrike by August 25 in protest egainst the assign-
ment of an lronworker signalman to & rig used for placing concrete form penels,
The strike failed to materialize.

A demand hss been received by the main CFFF contractor (A-J) for isolation pay
for those teamster employees who drive buses to and from the aress on sn over-
time basis in eddition to their normal eight hours work as truck drivers., This
matter is being considered in current discussions of the Master Agreement.

The ‘olimination of work stoppages resulting from Jurisdictional disputes "galned
national application during recent nsgotisticns in Washington, D.C. A resolu-
tion which prohibits picket lines in cases of jurisdictional disputes was

g
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- BEW-25533

D. Craft Labor (Cont'd.)

unanimously adopted by 19 Gemeral Prssidents of the intermational unions
effiliated with the Buillding and Construction Trades Department, A.F.L.

" A possible conflict between building-trades unions. and metal-~trades unions

was avoided by a determination that all umloading of materials within the
fenced wershouse area in North Richland will be accomplished with G. H.
pergonnel. The guestion was decided after constiruction plumbers insisted

upon entering the area to perform rigging incldental to unloading of scrap
pipe by a G. E. crane.

The North Richland Employment and Labor Relatlons Offices of Atkinson-Jones

have been moved from Building # 10 to Build.ing # 89. EKaiser Engineei's have
occupied Bui}.ding # 10,




- MEDICAL DEPARTMENT
AUGUST 1952

General
Personnel Changes

The roll decreased from 283 to 280, It was 282 a year ago.
Visits |

- Mrs, Margaret Harrison, Chief Pharmacist, attended the meeting of the National

Pharmaceutical Honorary Sorority of which she is President. :
A visit was made by Mr. Roger James, Staff Engineer, Eastern Branch State of

‘Washington Department of Health, regarding public water supply for Hanford Works,

Meetings were held with Public Works representatives. This was a routine visit
by representatives of the State Health Department. ‘

Industrial Medicine , '

Medical examinations increased from 1561 in July to 1823 in August, This was
chiefly due to an increase in periodic and termination examinations of General
Electric employees. Dispensary treatments decreased from 8231 in July to 7787.
General Electric employees sustained 3 major injuries and 2 sub-majors, Contractor
employees sustained 9 major injuries and 10 sub-majors. The decrease in dispensary
visits was about equally divided between operations and contractor employees,

Word was received from R. C. Page, M.D., Secretary of the American Foundation of
Occupational Health, that our industrial medical service standards are such that

we are eligible for certification by the American Foundation of Occupational
Health and the Industrial Medical Association. ‘

The Health Activities Committee met on August 21st and the health topic for the
coming month on "Overweight® was presented and material prepared on this subject
for distribution throughout the plant.,

Kadlec Hospital '

The average dally adult census decreased from 73.8 to 73.3, as compared to 75.9

8 year ago. This represents an ocvupancy percentage of 67.2, broken down as follows:
Mixed Service (Medical, Surgical, Pediatrics) 68.3; Obstetrical Service 63.3. The
ratio of in-patient haspital employees to patients (excluding newborn) for the month
of July was 2,34. When newborn infants are included, the ratio is 1.95,

Public Health

The communicable disease level remained about the same. Mumps led the list again
as to the number of cases reported.

Miss Crace Watson, Director of Nursing, State of Washington Department of Health,
and Miss E. Leahy, University of Washington School of Nursing, visited the depart-
ment in regard to field training facilities for students for the University of
Oregon and University of Washington Schools of Nursing. Our facilities were found
acceptable to any program of field training. It was their feeling that they would
welcome the opportunity to place field students in our unit for experience. This
can be accomplished when the necessary agreements can be made between our section
and representatives of the universities.

G-1



MEDICAL DEPARTMENT

Hospital Expense Credits

3,2l
Sub-total-Medical Dept. (Oper.) 86755
Construction Medical (Iridustrial and
Publie Health

‘ 12,034
Total-Operations and Construction | $58,273

The net cost of operating the Medical Department before as
partments was $82,780, a decrease of $15,L93 from the pre

AUGUST 1952
General (Continued)
Costs-July ‘ R :
Medical nepartmqm@)qq#tsvb@foro aasesgments to other departments, were as followss
BRI e June July July Budget
Indusirial Medicine (Oper.) ‘ - 437,578 $35,6L) $38,083
Public Health (Oper.) 12,lh5 11, 267 12,822
~ Kadlec Hospital (Net) \ 32,972 2,640 30,905

2,216 2, 58l

b 9
11,953 15,357
$32,780 $59,757

sessments to other de-

vious month.

July, howsever, cannot be considered a normal month since all possible costs such
as food and other materials purchased that are applicable to FY 1952 are accrued
and booked in June, Normally many of these costs would be booked the following

month.
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MEDICAL DEPARTMENT
AUCUST 1952

Industrial Medical Section
Medical examinations increased from 1561 in July to 1823 in August. This was chiefly
" due to an increase in periodic and termination examinations of General Electric em-
ployees, Dispensary treatments decreased from 8231 in July to 7787. General Electric
employees sustained 3 major injuries and 2 sub-majors. Contractor employees sustained
9 major injuries and 10 sub-majors. The decrease in dispensary visits was about equal-
ly divided between operations and contractor employees,

Micro-filming of industrial medical records was begun during the month subsequént to
AEC approval. This will permit duplicate record storage at another location.

Preliminary planning was completed during the month for the tabulation of reasons for
employee absences due to personal illness, Causes of absences will be tabulated by
medical diagnosis as a step in attempting to reduce preventable absenteeism.

Word was received from R. C. Page, M,D., Secretary of the American Foundation of
Occupational Health, that our industrial medical service standards are such that we
are eligible for certification by the American Foundation of Occupational Health and
the Industrial Medical Association. Certification, it was stated, "denotes the fact
that our industrial medical services are among the relatively few in the United SBtates
which have arrived at a particular goal in the establishment of a constructive health
maintenance propgram for employees.®

The Health Activities Committee met on August 21st and the health topic for the coming
month on "Overweight" was presented and material prepared on this subject for distri-
bution throughout the plant. Obesity or overweight is considered at the present time
the nation's number one public health problem, Preliminary absentee studies of Medical
Department personnel were rsported on and showed that 10% of the employees contribute
30% of the absences and that 95% of the employees have absences from 1-19 days, 23%

have no absences and 2%% have 20 days or more, Similar studies are being made for
other departments. The plant combined sickness absenteeism was 1.36% for the month

of August as compared to 1.,38% for July.

Gross costs for this section have shown a decrease of $2,102 which are detailed as

Tollows:
Increase
: Jul June " (Decrease)
Salaries $27,095  $26,91L $ 161
Continuity of Serwvice 2,709 2,700 9
Laundry 250 286 (36)
Utilities, Transportation, Maintenance 3,327 ‘ t,BOl : (9hh;
Supply & Other Costs 3,261 573 1,312
Total Gross Costs $§5f57§ $38,77 $(2,102)
Less: Revenue i,og& 1,122 %iﬁ
Expense Credits 752 7,2 2
Net Cost of Operations $§5,"B‘92 $30,312 T

The reduced costs as shown in the above schedule are dve primarily to the fact that
all costs which were applicable to FY 1952 were recorded during the month of June,
whereas, normally many of the charges would be recorded the following month,
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MEDICAL DEPARTMENT
AUGUST 1952

Tndustrial Medical Section (Continued)
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Year

August to Date
119 1009
25 16
399 2326
105 71k
L1 L12
113 699
206 13L0
1008 6616
103 1186
114 1368
32 396
531 5570
35 7k
815 859L
1823 15240
179 1882
2873 25085
2201 13241
693 L1716
26 306
282 LokL3
1,008 35729
3 140
10265 8512
36 335
346 3662
L2 2L6L
215 1843
235 2233
287 2605
0 o)
1531 13182
70 275
L9 88
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MEDIOAL DEPARTMENT
AUGUST 1552

‘ndultrial Medical Section (Continued) | Year
First Aid Treatments July August to Date
erations | ‘
New Occupational Cases . « 4 o v v o v v v 4 o A 395 100 3301
Occupational Case Retreatments . . . . . . . . . 1387 1478 11413
Non-occupational Treatments . . . . ... ... 276k 2L 56 , 23498
Sub~total + « ¢« ¢ o ¢ 0 0 b . W . .« e s 546 L33l 38212
Construction o ‘ ‘
New Occupational Cases . . e e e e e e e e e e 670 539 6096
Occupational Case Retreatments . .. . . . . .. 2359 2331 2Los1
Non-occupational Treatments . . 