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HANFORD WORKS MONTHLY REPORT

GENERAL SUMMARY

MARCH 1952

Production Operations

A1l production forecasts were exceedsd during the month except one, which reached

99.3% of forecast. New high records were established in the reactor plants. The
fajlure of only ten slug Jjackets durlng the month indicates a continuation of im-
provement in this difficulty.

Production operations were begun on the RMA line in the plutonium fabrication
plmt . . .

Engineering and Technology
The extraction of tritium was completédignd the final shipment has been made.

The major design engineering effort during this month was applied to the new "X"
type reactor. A preliminary plan for a major expansion of the plant was completed
in the form of a project proposal.

Intensive studies of the condition of the graphite in the flooded portion of the F
pile were made, as well as the concurrent corrosion of the outside of the tubes.

Developrent work and design engineering for a new separations plant based upon the
Purex process was accelerated.

Expansion and Construction

Construction of buildings in the Works Laboratory Area was accelerated.

Jurisdictional labor union disputes continue to affect conptructlon schedules
adversely. l

Major construction projects in the production areas are over 807 complete, except
for 100-C which is over 50% complete. i

¢
3

A substantlal mumber of persons were transferred to the AEF as a consequence of
the assumptlon by the AEC on April 1, 1952 of constructionamanagement functions.
Personnel and Services ;

A seventye-five year ground lease for the construction of 500 dwelling units was
approved with a private contractor.

There were 685 applications for housing pending.

gh;%plant roll decreased slightly to 8,955, while the turnover rate increased to

The Company and the HAMIC agreed to continue the contract for another year.

The slight upward trend in sickness absenteeism that has been apparent for several
months reached a rate of 2.2%. o
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FTORCE REPORT MARCH, 1952

EXEMPT : NON EXEMPT TOTAL
2-29-52  3-31-52 2-29-52  3-31-52 2-29-52  3-31-52
GENERAL 27 23 Lo 35 67 58
LAV 2 2 4 b 6 6
ENGR. DEPARTMERT
General 2 5 1 6 3 11
Design & Const. Section
Construction 11 0 6 0 17 o]
Design 211 0 384 0 595 0
No. Richland Realty 17 0 110 0 127 0
Proj. Engr. 78 0 12 0 90 0
Design Section 0 120 0 43 0 163
Project Section 0 181 0 Lho 0 621
Technical Section;
Administrative é 5 8 3 14 8
Pile Technology 173 173 175 177 348 350
Separstions Tech. - 108 109 62 66 170 175
Technical Services 30 30 154 148 18L 178
Analyticel Tech. 87 88 . 139 145 226 233
MANUFACTURING DEPARTMENT ' _
Generel 21 2 12 11 33 33
Reactor , 190 193 oll 951 1134 1144
Metal Preparaticns Sect. 76 66 388 395 L6l 4€1
Separations 268 268 1282 1254 1550 1522
MEDICAL : Lo L2 23k 231 276 273
RADIOLOGICAL SCIENCES )
Genersl 3 3 2 2 5 5
Records & Standards 24 2h Ihk 140 168 164
Biophysics L6 L6 6l 6k 110 110
Biology 38 37 NN 46 82 83
FINANCIAL DEPARTMENT »
General 0 I o] 12 0 16
Engr. Acctg. 15 15 68 61 83 76
Mfg.Cost Sect. 6 8 32 31 38 39
General Acctg. Sect. 29 10 118 85 147 95
Payroll Section 10 11 ok 90 104 101
General Cost Section L 10 158 36 19 L6
Internal Auditing 0 7 0 5 0 12
EMPLOYEE & PUBLIC RELATIONS. 39 4o T4 71 113 111
UTILITIES & GEN. SERV. DEPT. _
General 18 18 © 13 13 31 31
Elect. Dist. & Telephone 31 31 146 147 177 178
Transportation Lo Ll 470 L60 5 501

CONTINUED ON PaGE # &3 8031 O s |

Cel
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E REPORT CONT.
PAGE # 2
EXEMPT NON EXEMPT  __ TOTAL ____

3.20-52  3=31-52 5209-58  3-31-52  2-29-52_ 3-31-92
Plant Sec. & Serv. )
Patrol & Security =5 57 601 56k 657 - 651
Safety & Fire L2 L2 107 107 1k9 1h9
Office Services 28 28 303 313 331 341
Purchasing & Stores 61 90 336 322 Lot 412
Stastical & Computing 16 17 k6 L6 62 63
COMM. REAL ESTATE & SERV.DEPT. 183 183 351 352 536 535
TOTAL 2072 2049 6983 6906 9055 8955

* Includes ﬁ Firemen:



129

062

661

061
691
et
£ot

8l

£91
1

€01

Lt

e6

. O

et

96T

tg

61
¢t

Q& V28R

-

JAS
i

Lt

—

N N

|m.m.l

134

N = NO

gs

Gt
€e

19304

BoIy
00TT-00L 000t

veay

TeI8uU9n BvOIY
querd 00t

woxy

soxy

wouxy

M-00¢ #A-00c TO1

2G6T HOYVA - NOILNATYISIA TANNOSHAd

Boxy
H-00T d4-00T @-00T d-00T

baoat el

19304
T90FI0TD
sxogjaxedng
TVHINED
NOILOES TVOINHOWEL

T930],
818440
TeITI8T)
sIeuBpseq B uewslyux(
qdwexg 18430
sxosjaxedng
HOILDAS LOErOHd

1839}
21930
TOOTIOTD
jdwexy I9Y30
srospaxedng
NOILOAS NOISIEA

3

Tv30% A
HdOﬁHOHU
*adng

TVIENED  puw -

"I33a 0N BT

1830
1997I0TD
1uuosae jdwexy
MVl

1930}
‘X WOy J8Yj0 %§°IA9TD
Teuuosxeg jdwexy

)

WD ;’**ﬂggg

5.



CLEG!Z

(1% - - - ms. mﬁ - - € - g 9 1830}

6 - - - - - - - - T TeOFI9TD
26 - - - 1 L9 - - 2 - - 2 9388y °qQ¥]
L] - - - 6 -1 S - T - T T *9pRIH°YOIL B ‘ Y9
6% - - - ct G2 - - - - 1 1 -gIfuy 3 838 WOY)
62 - - - 1t LT - - - - - 1 grosjaledng

*HOAL TVOILLTIVNV

mS 134 L - mwl 43 - - - 4 22 4 1930],
1 - - T ot - - - 1 c 2 818930
80 en 1 - ot § - - - 1 f - Te01I9T)
eums U - - = - L |8 - - - - - - °gagay *qe]
wa 11 - - - t - - - - - 8 - *gpexy ‘Yool 3 Y29
Lt 1 t - G e - - - - 9 - admaxg IeY30
€T ¢ - - 9 e - - - - 2 - sxoepAaredng

. SIDIAMAS °HOAL

- - - 26 LL 9 - - - - - 1930},
- - - 9 T ¢ - - T - - 810430
- - - 8 L - - - - - - ‘qeel 3 '9388Y °qE]
- - - ot 4 - - - - - - TeoTIeT)
- - - 61 g - - - - - - ‘gpuryn °YooJ
- - - 6¢ 9% ] - - - - - ‘sxBug 3 sjsTWEY)
- - - o1 ot - - - - - - L *adng

‘HOAL SNOILVNVJES

oSt T - - 19 £ - ¢9 oL £ Gt g4 1930]
9 - - - 1 - - - - - G - *gq88y °18ugy
LE - - - (174 - - £ L - T 9 TuoTIe1)
9% - - - 1e - - G 9 - £1 1 ‘8q88Y °qu]
11 - - - L - - 9 S T - L s3sdoTouyoeg
<9 - - - &2 - - 61 S T £ 44 *8puly °Yoof
09 - - - ge - - FA L T ] 8 ‘sjesy -IBuy
e - - - 44 - - - g - € T 89870784Yd
£g 1 - - 9t ¢ - o2 q - 9 2T ‘saBug 3 8387IINTTUION
9 - - - 4 - - - - - - 1 s1osfaxedng
. *HOHL ¥1Id

T8930, vedy weIy TeIOus) weIy weIy weIy oIy WOIy BeIYy By  BveJay
00TTI-00L 000€ 3meld 00t M-002 ¥-00¢ 101 H-00T J4-00T d-001 €-00T1

D-2



FLET 1 2]

1 g - - ey - - - - - 43 - o305
lnw.ra - - - et - - - - - 1 - ‘#pelp °YooL
T - - - 1t - - - - - - - ‘s3sey °qul
ot - - - 8 - - - - - e - 810430
02 - .- - 61 - - - - - T - TROTIOT)
L (4 S - - 121 - - - - - ge - uowg3JeIp
It - - - 1t - - - - - - - Jeaoq) 8x03v1edp
9LT - - - 9Lt - - - - - - - (suotyuzedo sxo0qexedg
S - - - £ - - - - - - - 'wy], up °adng
e - - - €2 - - - - - 1 - jdmexy 1ey30
e - - - oY - - - - - e - *adng
*didd TVIIW
il 4y £ - £ - - ' - #G3 £9¢ LE I Tv30%L
9T - 1 - - - - - Y £ m'u ﬂﬁ ‘apRIn Yooy
21 - - - - - - - S e £ S PRCL LT
94 1 - - 1 - - - 9t 6 £1 9 TeoTI0T)
oY - - - g - - - 41 L £1 L ‘wjeey °quy 3 siojoedsuy
61€ - - - - - - - %G 06 eIt €9 uoms 3JuI)
2HE - - - - - - - GL GL 91l 9L (xeaoq) @xo03uIxedo
L9t - - - - - - - 9¢ Gt . 09 9¢ (swer3exedg) siojeredo
6 - - - - - - - ¢ -1 £ . ‘w3 up -adng
w5 £ 2 - - - - - 61 8 8 41 .3dmexy 10730
6€T - - - - - - - % %t Gn g ~Adng
WOLOVEY
€€ 2t - 1 - - - - - - - - 1830%
1 T - = - - - - - ¥ - - ‘8peIH YOO
ot ot - - - - - - - - - - 18 S 20 )
6 ) - I - - - - - - - - admexg I9Yy3l0
€1 £t - - - - - - - - - - *Adng
TVHANAD
*IJEQ DNTHNIOVANNVW
{930] weIy BeJy TBuIeudp wary wody WeIy O8Iy BIIY Ueay Bely  wedy

00TT-00L 000t

ueld

00¢

A-002 d-00¢ 10T

H-00T 4-00T Q-00T €-001

D=3



ZLOGIT
mma 61 - L %19 ge L1 = £ L { Gt 1930],

T o1 - L 06 L2 91 - t 9 f 7T 919430
£ T = - c - - - - - - - 189TIeTD
1T 4 - - F T T - - T - T ydmexy I9Y30
£1 £ - = - o1 - - - - - - - °adng

: : SUIVANVLS 3 S@I0ITY
¢ 4 - - - - - - - - - - o305,
] i - - . - - - - - - - - Te2TI8T)
1 T - - - - - - - - - - jdmexy 10430
-] 2 - - |¢ - - - - - - - *adng
A J4V LS
IDNETIDS TVIIDNOTOIAVY
g€l f2e 91 < g L i 1 1 i il 9 Te30],
4L tL T - - - - - - - - - 810730
Ly Le L S - - - - - - - T TeOTI9T)
96 <9 £ - .3 L L1 1 T L Y S sosany
R | 1) § e c - - - - - - - - SUBTOTUYDS],
¥ L - - - - - - - - - - 1dmexg xeq30
2t ] 'Y 1 - - - - - - - - suwyorefyg
£ €2 - - - - - - - - - - sJosjAxedng
TVOL@IN
&6t - - - - 00T g2 - - - - - 1930}
T e 920030
ge - - - - L2 T - - - - - ‘8pelp Yooy,
14 - - - - y 1 - - - - - ‘W] ul ‘adng
X4 - . - - - (1,4 L - - - - - , TedFIeTD
01T - - - - fot L - - - - - "@388Y °qw] %} 8xojoedsuy
e - - - L - - - - - uems 381
L4 - - - - 16 te - - - - - (xon0q) ero03mredo
€gc - - - - - 98 Lé . - - - - - (swuorysaedp) wsxojexedp
14 - - - b= %G € - - - - - dmexy Iey3Q
e - - - - 1218 Le - - - - - °adng
SNOILVHVdHS

TP30], WOy WOy TBIGUSH WOIY VOIy WAy BAIY BOIY VALY By  weay
00TT-00L 000€  WVId 00t H-00T J4-00T d-00T H€-00T




169 _ %t Y 6 6L gt Ll - 16 89 G L6
e - R - - - = - - = -
€ 1 nooCr - - - - - - - -
69 9 - £ e em e - 9 2 gy 16
i} - - ! - - - - - - - -
€ - ¢ L6 G - ¢ 9 9 9
I R
- - T T T T = T = =
I S S S
1414 S € 3 S - - - - - - - - -
Tt - - T T T T T T w
AR R
O s
2 2 - - - - - - - - - -
e ¢ - - - - - - - - .
c GgE _6le g6 - 1 1 e -2 - - &
i 0c e 18 - - - ¢ - 1 - = e
¢ ey Lt -1 1 - -1 - - -
€ - - - e == - - f8 - -
i - - - - - - - Ty - =
¢ - - -
- SR S
£ I T - -
ot __ - I - 12 € e - - - - -
D I
4 - - - e 2 i - - - - -
gt - S | SR S - - - - -
e - - - T 9 1 - - - -
18305 ~Wedy  vedy [eIeuep wedy wedy Woly Gedy Bely Wely Wedy  vexy

00TT-00L 00OE  JueTd 00f  M-002 ¥-002 TOT  H-00T 4-00T @-00T €-00T

19394,
98019808y
LA-Ed S #¢)
uswroxjed
qdmexy Ix0Y430
sxostAxedng

TOHLVd 3 °“JES

SIOIANIES % °DIS INVId

T30l
TROTXOTD
*adng

TVHANED

SIOTANAS °NID ¥ SITLITILA

Te30L
1430
T9ITI9TD
jdmexy 19430
sIoTesuUNO) °*T9Y °dmy
*adng

‘I OI'T9Nd ? TAXOTJWH

T930]
TeOTJIeT)
*adng

*ILdAd TVIONVNII

Te30L
8 X0Y30
T9O0TJI9TD
jdmexy xeq30
*Adng

00014

1305

8I9Y30 -

TeoFIOT)
ydmexy Iey30
sxosgagedng

SOISIHJOTIH

an
.
)
-0

o~



LWs 49t - LE 1 9. A i e &2 T g2 1930]
r’ wt - 1 - ] 0ot - £T 9 - ) 819y
. 3 - - T - - - T T - - T8ofJ9Y,,
Ly g - - - - T - - It - L rgxedg -dinbg
ot oS - L - - - - - 2 - L USWe O AIOG
9% - - 9c. - - - - - - - - uaWuU eI,
18 19 - 9 - € - - ] 1 1 ] usufowrnop
L9T L9t - - - - - - - - - - 8.I0ATIQ 8ng
L ] - - - - - - - - - - Jdmexy I3Y30
LE 92 - £ - T T - 2 2 - 2 ‘Adng
NOILYINOJSNVYIL
BLT 06 - ge - - Lt - | Y U k| 1830
2 - - - - - e - - - - - 819930
o€ - - "t - - - - ; n o " s-1038.10d0
92 £e - c - - £ - - - - - TEOTIdT)
69 1% - 1t - - L - - - - - usug 3 J8.I)
6 9 - - - - £ - - - - - jdwmexy 10430
e 0t - ¢ - - 6 - - - - - “adng
. ENOBJTTAL ¥ °ISIA TVOINIOTIH
ely ele 9L 62 T L - S - T £ S 1930],
[4 - - 4 - - - - - - - - @ooutel] TYUOF3}8l0y
LET €L Le - T % - 2 - 1 £ 91 810430
081 geET -+ Gt - - - - - - - - L 1897297
96 et - W - - - - - - - - - 3dmexy 1eq30
%€ 62 N - - - - - - - - 1 gxogfaxedng
o SIWOLS ¥ ONISVHOUNd
C_T4E TS 1 £e £6 L - 9 L G 8. Te304
lﬂﬂ I.mmll 2 - 8 09 - - T - - - 8161430
T 1 - - - - - - - - - - *8puIy ‘Yoo,
64 9N S - - 1 - - - - - - T9oRIaT)
911 4] - - L1 L2 9 - G 9 S 8 UOWOOTAIOg R BJIO}[UEL
€ 1 - - - -4 - - - - - - sxoqexedg °Lxpg
F] -] - - - - - - - - - - s3sfrwuy seanpesoxd
92 gt T 1 1 € 1 - - T - - sxoefAredng
STOTAMES FDIJA0
641 £ - L1 13 23 £ 8 f S £ 99 Te30%L
9 ] - - T - T - - 1 T - T8I0
101 - - ot 91 9t - 8 - - - 16 uemox| g
) 1 Co- - - - e - - T 2 - sxeoufBuy
%t - - L Ll L - - ] - - Gt sxosgaredng
@14 ¥ KLLIVS
19305, U©OIY By TeIUS) VOIy wVeay BWOIY wWOJy WOJIY  weJay BOIY By
00TT-00L 000€  WvId 00t M-002 T-002 TOT H-00T J4-00T Q-00T d-00T

b
¥



6668 olle o2y 994 4GOT  6G6T L2y T c6t oLy A4 949 TVIOL ANVYD
GES g% S - = = s - - - - - _ 18304
ch el - - - - - - - = - - 818730
LS Le - - - - - - - - - - TeoTIe7) T
et et - - - - - - - - ~ - sxojuxedy emoq A
w e - - - - - - - - - - SIQATIJ Jon.ag,
LI LT - - - - - - - - - - UM ITAISg
TEYT IS - - - - - - - - - - uswiou.mop
. LE 1c 91 - - - - - - - - - uemroxyed
96 F4Y ] - - - - - - - - - USWoI T4
o1 0t - - - - - - - - - - jdmexg 19430
L1t €0t L] - - - - - - - - - sJosfaredng
‘ SIOIANIS ¥ LLVIST TVIEM °“WWOO
t9 0G - - el 1 - - - - . - - _ Te30]
1t 6 - - c. - - - - - - - CEpRE) °HO9Y B seeursnyg
2 - - - A - - - - - - - s3stSorouyady,
119 ot - - ] 1 - - - - - - TeOTILTD
9 T - .- G - - - - - - - SUBTOTIoWOYI v
44 ot - - T - - . - - - *adng

: - SEDTANAS °*dW0D ¥ TVOLLISILVIS
9305 ~ wely wedy (uieue) wely woIy wely wely wely WoIy WeIy  waly
00TT-00L 000£ weld 00¢ A-00 i-00¢ TOT H-00T 4-00T dQ-00T d-00T




aw 2382
MANUFACTURTNG SEPARTMENT
MARCH, 1952

METAL PREPARATION SECTION

The totel production for the month from Metel Preperstion wes li4 tons re-
sulting in 99.3 percent of forecest. This totel production represents 69
tons of 8-inch pieces and 75 tons of 4-inch pieces. The machining yleld
was 80.9 percent end 80.7 percent, respectively, for 4-inch and 8-inch
pieces, reflecting the continued receipt of good quality rods.

The canning yield was 74.0 percent for 4=-inch pleces and 58.6 percent for
8-inch pieces. The decrease in cenning yield of 6.6 percent for both types
of pieces resulted when more stringent inspection standerds were sdopted in
finel inspection. Specificelly, a 6.5 percent reduction was reslized from
corrosion end outside stains obtained in the sutoclave operestion.

The Melt Plant produced 68 tons of billets and represents a new high record
for this operation. The billet yield was 86.5 percent and the solid yield
was 94.4 percent. This improvement was ettributed to better operationel
control end efficiency.

REACTOR SECTION

The react)r input was 109.3 percent of forecast which included an increesse

of 54 uni:« in the per diem production due to continued graphite annealing
and recelibration of B reactor graphite thermocouples. Both the total imput
production and the per diem production represent new high records. The
reactor output was 22 percent over forecsst due to rescheduling of discharges.

There were 10 uranium slug jacket failures during March, of which six were
Group 8 material. This required 128.8 outage hours for removal operations
which is the best performance on this basis since June, 1951. Four failures
were discharged within the scram recovery time avoiding approximately 100
hours of potential outage time.

The operating efficiency for the reactors was 83.9 percent. The operating
efficiencies of B, D, DR, and E increased because of the lower frequency
of ruptured pieces. However, the F reactor, with an operating efficiency
of 51.4 percent, was not in operation until Msrch 15 for evaluation and re-
moval where necessery, of tubes and tube channels, brought about by water
leesks into the graphite moderator.

The H recctor hed a water lesk into the grsphite moderator resulting from &
ruptured piece in tube 3565-H. ‘

SEPARATIONS SECTION

4 totel of 122 runs end 2 acid washes wgs started, representing 106 percent
of forecast. Seventy-eight runs were started in Redox for 169 percent of
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HW-23982 Mamufacturing Department

SEPARATIONS SECTION (Cont'd)

forecast, A total of 177 runs and 2 acid washes was processed in the
Isolation Building which was 125 percent of forecast end represents a
new high record of production.

The average cooling time was 49 days with & minimm of 40 day material
being used. The average purity of the completed charges was 99 percent.

A contimuation of the emulsion problem in all columns in Redox at various
times during this period resulted in 2 major modification of the head end
treatment, temporarily eliminating the MnOs scavenging. Evaluation of
this effort is still in progress at this time. The decontamination of the
plutonium streams decreased with resultant high gemma readings on PR con-
tainers up to 2000 mr/hr reported, necessitating special handling in the
Isolation Building. Several sample cans processed through isolation were
too high in gamma radiation to process in 234-5 Building and were set
aside for observation of decay rates.

A total of 42 tons of uraniunm as U03 was produced this month, with 20 tons
being shipped.

Considerable mechanical and electrical trouble experienced with the Nagle
sludge pumps at the 241-U tank farm, coupled with mechanical difficulties
with associated equipment curtailed progress in the waste metal removal
facilities,

GENERAL
Personnel
Total on Roll February 29, 1952 3192
Accessions 65
Separations 103
Total on Roll March 31, 1952 3154
i 14
C. N. GROSS, MANAGER
MANUFACTURING DEPARTMENT
VAN R B2
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'ACTURING DEPARTMENT -

PATENT REPORT Y
FOR

MONTH OF MARCH, 1952

" Richland, Washington
April 8, 1952

Al]l persons engaged in work that might reasonably be expected to result
in inventions or discoveries sdvise that, to the best of their knowledge
and belief, no inventioms or discoveries were mede 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, if any, kept in the course of their work have
been examined for possible inventions or discoveries. "

INVENTOR TITLE

J. H. Rector Vacuum method of holding
meteriel while mechining
or finishing.

R. Willing The Application of Ion-

Exchenge Principle to Pile
Effluent Water Monitoring.

(This invention was insdvertently omitted from
the November, 1951 issue of this report. It
wvas reported in "Report of Invention",
(HW-22850) dated November 30, 1951.)
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I.

II.

'ACTURING DEP,

MARUFACTURING DEPARTMENT
METAL PREPARATION SECTION
MARCH 1952

RESPONSIBILITY

HW=--23982

The instrument engineering staff, consisting of nine engineers and
€ steno-typist, was transferred to the Engineering Depeartment, with
responsibility for instrument development activities, effective

Merch 1, 1952,

Complete relief of responsibility for the White Bluffs ice plant was
effected March 1, 1952 by the transfer of that property to the Atomic
Energy Commission.

ACHIEVEMFNT
A. QOperating Experience
1, Ststistics
February

Bare Pieces Machined (Tons 4") 102
Machining Yield (%, 4") 80.9
Bare Pieces Machined (Toms, 8") 51
Machining Yield (%, 8") 80.9
Acceptable Pieces Canned(Toms 4") 106
Canning Yield (%, 4") 79.1

Acceptable Pieces Canned (Tons 8") 37

Year

To Date

304
7902
159
79.9
309
76.7
116



HW=-23982 — Metal Preparation Section

Februsry March Year To Date
Canning Yield (%, 8") 66.7 58.6 60.8
Acceptable Piecea Canned 102.1 99.3 -100.9
(% forecast, 4" & 8")
Autoclave Failures (No./M, 4") .07 - .09 .08
Autoclave Failures (No./M, 8") .10 .09 .09
Briquettes Produced (Tons) 28 27 79
Chip Regcovery Yield (%) 86.3 87.8 86.6
Billets Produced (Tons) 49 68 160
Billet Yield (%) 82.3 86.5 84.6
Solid Yield (%) 91.6 CTAA 93.0
Oxide Burnmed (Weight Out Tons) 7 8 22
Poison Canned (No. Pieces) 1081 3196 5277
Chemical 68-56 Canned (No.Pcs.) 0 0 296
Chemical 10-66 Canned (No.Pcs.) 699 0 1357
Poison, Chemical 68-56, 10-66 268 450 898
Canning (Man hours)
Special Requests (Man hours) 195 396 906
305 Routine Tests (Man hours) 53 156 209
305 Special Tests (Man hours) 313 327 640

Maximum Steam Generated (M lb/hr)  35.00 28.00
Total Steam Generated (M 1lbs.) 18,239 16,093
Average Rate Generated (M 1lb/hr) 26.20 21.60

Total Coal Consumed (Tons) 1,226 883

Sanitary Water from 3000 Area 23.5 27.50
(Mi1lion gal.)

Well Water Pumped (Million gal.) 6.6 5.75

Total Water Average Rate (gpm) 722 617

Chlorine Residual (ppm) .32 a32

2. Activitjes

Approximately 74% of the uranium machined during the month was
from virgin type material that was rolled during January and
February. The machining yield was comparable to that of
February because of the continued good rod quality.

The decreased overall cenning yield of four and eight inch
slugs is attributable to adoption of more stringent in-
spection standards at final inspection.

Defects classified as corrosion and stains accounted for
approximately 6.5% reduction in the finsl yield. The cause
of this condition has not been determined. However, it does
appear that the prevalence of stain i1s affected by the
menner in which steam is sdded at the beginning of the auto-
cleve operstion., Study of this condition is being continued.

Of the four sutoclave failures of four inch slugs, all were
believed attributable to operator techniques., The four failures
of eight inch slugs were sttributed to defective canms,




o

Better supervisory control in the Chip Recovery operetion re-
sulted in better quality briquettes. This reflected in
higher solid yield in the Melt Flent. The incressed billet
yield resulted from higher solid yield and improved opere-
tionel efficiency.

The Badge House, Building 3701, was remodeled to permit the ip-
staellation of clock alleys and time clocks. The installation
wes completed and ready for service at month end.

A complete survey of 300 Aree bulldings wes completed esrly in
the month and an analysis of occupancy and space utilization
msde, Two man-months were required to eccomplish this with an
approximately equal amount of time expended by the Engineering
Department. The information will be compiled into the semi-
annuel report of lendlord responsibilities.

3. S al O ons

Production Test 313=-105-2M - "Triple Dip Canning end Irrediation
of Eight Inch Uranium Slugs Febricated in Heavy Walled Aluminum
Cans," (HW=-22463). Approximately 15,000 acceptable slugs were
fabricated in accordance with this test during the month. 'Non-
seating continues to be the mejor csuse for rejection.

Production Test 313=105=-3M - "Fabrication of Alpha Lead Dip
Canning and Irradiation of Salt NBath Trested Alphe Rolled
Uranium Slugs," (HW=22770). Due to wetting difficulties, no
slugs were lead-dip canned during March. Efforts to chemically
remove the oxide coasting formed in the carbonate salt bath have
not been successful. At month end a betch of 50 slugs was heat
treated in the normal trichloride salt presently used as a flux
on the bronge beth., It is planned to can these pleces esarly in
April and eveluate the effect of the oxide formed on slugs
heat-treated in a chloride bath.

Five hundred and ten simulated "J" slugs were canned for the
Atomic Energy Commission by the regular "J" slug canning process,

4. Schegule V. ce

Machining production was 12.4% above forscest. This is attiri-
butable to a change in schedule in transferring personnel to the
100 Areas for C-431 project.

Cenning production was 0.7% below forecast, attributable to de-
creased yleld in both four and eight inch material.

B. . uipment ence

Heating elementzs feiled on two bronge furnaces during the month. The
service period of these elements represented a 50% improvement in element
life and may be attributable to improved methods of ventilating the ares
housing the elements.

Eb=-3
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RW-23982 | vl Metal Preperation Section

The slug marking fluoroscope was out of service for three days due
to failure of the transformer. Delivery of a spare essembly, which
was on order, was expedited to return the equipment to service with-
out curtailing production.

C. Juprovements
1. Adoptions

A frame was designed end fabricated for cerrying two eutoclave
loads. This has resulted in a reduction of carrying time by
approximately 50% in this operation and represents a seving of
one hour per day in operation of the fork 1ift truck.

2. Inventions and Discoveries

411 people in the Metel Preperetion Section engaged in work which
might be expected to result in inventions or discoveries have re-
ported that no inventions or discoveries were made during the
period covered by this report.

D. Plant Development ahd Fxpansion
1. Project Status

Project C-199 - 300 Area Sewsge Disposel System. Concrete slabs
have been poured for septic tanks and forms were erected for
piers in sludge bed.

Project C-433 - Expansion of 300 Ares Power House end Pumping
Facilities, Design is essentially complete. Construction was
started on March 3.

Project C-481 - Fquipment for 8" Slug Manufacture. Fabrication
of equipment is approximately 85% complete.

2., Plant Engineering

A Menufacturing Standard Manuel (HW-23249) was issued during the
month, consolidating all previously issued cost stenderds for
operating lasbor and process msterials,

Engineering studies were conducted on the following items:
1. Evalustion of the feasibility of spinning rather then
crimping aluminum cans in the canning operation. Results

appeer encoureging.

2. Design en improved canning jsck. One has been fabricated
for trisl. :

3. Redesign bronze sgitztor feor 8" slug canning %o give e
more relizble performance.
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Metal Preparation Section - HEERE Hw-23982

III.

4. Determine the most economical method of machining slugs for
leed dip cenning. Study was completed and report issued.

5. Stenderdization of mechine and miscelleneous opersting tools.

6. Survey buildings in 300 Area for the purpose of révising gs-
built drawings to reflect structural chenges.

E. Non=Routine Re s Issued
Number Title © uthor  Date
HW-23721  Suspected SF Discrepancy in JA Cowen &  3=6-52
Production Lot 283 WK Wright
HW-2367, Bare Slug Erosion | JE Bergman 3—3-52
HW-23676  Study of Proposed Well Type Cep RC Aungst 2=-27=52
HW-23704 Results of Roller-Turmer Tool  RH Albright & 2-29-52
Test at Increased Feed Rate BB Bradford
PERSONNEL
A, Or on
None
B. Force Changes
Monthly Weekly Total
Beginning of Month 75 394 469
End of Month 66 401 467
Net Change -9 7 -2
C. Safety Experience
There were no major and two sub-mejor injuries during the month.
D, Rediation Exposure

Four exposures in excess of 300 mrep per week were recorded by weekly
badge films, Three of the exposures occurred in the Melt Plant and
were due to operstors' feilure to use the vacuum attechment provided
for oxide unloading. These operations ere now being continuously
monitored to essure compliance with control procedures and to de-
termine if procedures msy be improved. 2An inexperienced operstor
received an exposure of 320 mrep while mechining eight inch pieces

on e six dey work week. The zverage normel exposure for machining
eight inch pieces six deys per week is approaching 300 mrep per week.

Gy
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MANUFACTURING DEPARTMENT
REACTOR SECTION

MARCH, 1952

-

RESPONSIBILITY

Assigned responsibilities of the Resctor Section were not chenged
during Merch.

ACEIEVEMENT
A. Qperating Fxperience

The totel reacior input production wae 109.3% of forecast and 9.6%
greater than for February. The per diem production and the month's
total production both represent new record achievements. The per
diem production exceeded that of February, 1952, by 54 units per
day. These achievements are the result of power level increases
which have occurred over the past several months coupled with a

. decrease in the number of ruptured slugs and were made despite an
extended outege at 100-F Ares for removal of stuck charges. The
reactor output production was 22% over forecast due to rescheduling
of discharges.

Established maximum levels were increased 20 MW during the month due
principally to continued grephite annealing and the recalibration of
B Reactor graphite thermocouples.

There were 10 uranium slug jacket failures during March, Four were
discharged within the scram recovery time limitation permitting im-
mediste resumption of operation. It is estimeted that these "fast"
discharges made it possible to avoid approximestely 100 hours of
potentiel outage time.



HW-23982 S Reactor Section

Operating Fxperience (Cont'd)

1. Statistics . Total or
B D DR F H Average
Reactor Time Operated 9.1 91.1 9.4 51.4 88.6 83.9

Efficiency (%)
Reactor Outage Time (Hrs.)

Plutonium Production Reg. 43. 65.6 37.5 356.6 70.8 573.6

Production Tests -3 - 3.5 5.0 13.5 22.2

Power Interruption Q,Z 0.7 0.9 - 0.5 2,6

Total 43, o3 41.9 361.6 84.8 598.2

Reactor Unscheduled Outage

Time (Hrs.) 43.6 30.5 0.9 .361.6 84.8  521.4
Metal Discharged (Tons) 13.80 20.05 33.62 19.05 38.47 124.99
Water Pumped (MM gals.)

Bldg. 190 to Reactor 1523 1577 1742 1111 1816 T769
Bldg. 181 1942 4244 . 1335 2216 9737
Steam Generated (MM 1lbs.) 134.1 216.3 81.7 91.0 523.1

Coal Consumed (Tons) 8800 14,781 5638 . 6216 35,435

2. Act a8

The outage be on February 28 for removal of 21 stuck charges from F Reactor
contimued until March 15. The removal operation and evaluation of the con-
dition of the tube channels required 347.9 hours of outage time during March.
(Document HW-23915 contains pertinent information regsrding the removal of
charges.) From investigations conducted to date it appcars that the stuck
charges resulted from formation of corrosion products beiween the tube walls
and the graphite moderator. This caused pressure to be applied to the tubes
in such a manner that the tube cross section was reduced. The corrosion
apparently results when water leaks into the graphite. Investigation of

this problem 1s continuing.

In connection with the above investigations, an inspection was made of tubes
1265-DR and 3561-DR which had been removed to determine possible adverse
effects of the leaks which previously had occurred in tube 1368-DR on May
15, 1951, and tube 3763-DR on Jamuary 7, 1952. A grayish white deposit,
approximately 30 inches long, was observed on tube 1265-DR. This section
had been in the last downstreem tube block. There was no evidence of any
extensive white deposit on tube 3561-DR. Both tubes showed some evidence
of pitting on the tube.

At H Reactor, on March 27, a decrease in reactivity and a sudden increase
in the reactor atmosphere pressure led tc the detection of a rupture in
tube 3565-H along with a slug jacket fallure in the same tube, szlthough
there was no activity indicetion on the water monitoring equipment. Fol-
lowing corrective action, 260 gallons of water were removed by month end
from the reactor. :

Instability of the BPA system on March 14 caused a "Critical ¥" power con-
dition of approximately 30 minutes duration on the Hanford Works electrical
system and resulted in a totsl of 2.6 hours reactor outage, The difficulty
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Reactor Section HW=-23982 .

M'E
Act:vities (Cont'd) I}
was attributed to flooding of equipment et Grand Coulee.

Due to construction activity in the vicinity of Building 181-B, intermittent
peaks in rew water turbidity of up to 345 ppm were encountered at Building
182-B inlet house. This turbidity, which normelly is relatively steble at
approximetely 6 ppm, required the use of additionel coegulant and closer
operating attention in order to meintein the quality of process water.

In 100-B Ares, continuous water drainage of spproximately 2,000 gpm from the
export system was discontinued on March 17. This prectice was started during
Jenuery in order to prevent freezing of a section of pipe which was exposed
for 100-C Aree construction.

B. Eguigggntszggrience

The genersl mechanical condition of the reector components and equipment con-
tinued good throughout the month. There were no unscheduled reector outages
from equipment feilure.

At D Reector, B rod, which had been partielly stuck, wes successfully with-
drawn, repeired, and returned to operstion during Merch. Inspectign of No. 8
horizontdl rod and thimble revealed e water lesk in the junction bllock of the
rod tip and e ges leak in the thimble. At month end, the rod is out of service,
end prepaerstions are being.made to replace the thimble end return the repaired
rod to service.

Two process pump motor failures occurred during March, No. 5 at 190-B on
March 3 and No. 3 at 190-F on March 28. A spare stator was installed on
No. 5 end the unit returned to service. During e routine inspection of
No. 3 & stator winding failure was discovered. An unsuccessful ettempt
was mede to repeir the demage without rewinding the stator. The motor was
replaced with a spare and the unit returned to service, No. 8 pump motor
at 190-H, which failed on February 2, was also returned to service during
March, efter the stator had been rewound.

Investigation of ground settling at a location epproximetely 50 feet south-
west of Building 190-DR led to discovery of & breek in the 4B-inch steel con-
denser water effluent line on March 18, Excavation revealed & breek in a
very light weld caused by settling of the fill., The line was rewelded and
returned to service on March 19, While repeirs were being made, the con-
denser weter was diverted to Building 183-DR by using the 190-DR reuse pumps.

The overspeed trips and governors on the Building 190-DR turbines were tested
on March 21. All performed satisfactorily. This was the first routine check
of these units since they were serviced by the Worthington Pump and Machinery
Company's engineer during January. The governors had failed to operate satis-
factorily on checks prior to this servicing.

C. Improvements

The low porosity of the crib adjacent to the 107-H Retention Besin has pre-
cluded the pumping of weter from the retention besin into the crib at a sat-
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Improvements (Cont(d) '

isfactory rate. A long, shallow extension wes sdded to the crib during
the month to provide sufficient dresinege cepacity. Initial tests of the
revised crib indicate that the crib now has a satisfactory drainage
capacity.

A tool was fabricated for removal of those stuck process tubes which can-
not be pushed from the tube channels through use of force applied against
an expanding mandrel. The tool is designed to cut the tube walls end fold
the cut edges inside the tube cauaing a reduction of the tube diameter
without changing the shape of the graphite channel. During the 100-F Area
outage, 4 tubes were removed in 10 hours using this tool.

In order to remove some of the dummies from the stuck process tube charges
at 100-F Area, it was neceassary to drill out the dummies. A drill, powered
by a 2 hp eir motor, was designed and fabriceted for this work.

There were no inventions or discoveries reported by Reactor Section per-
sonnel during March., The following invention, reported in "Report of In-
vention", dated November 30, 1951 (HW-22850), was inadvertently omitted
from the November, 1951, issue of this report.

Inventor Invention
R. Willing The Application of lon-Exchange Principle

to Pile Effluent Water Monitoring.

Plant Development and Fxpansion

l. Project Status

The most significant Reactor Section projects are reported below.
Further details concerning projects will be found in the report, "Status

of Reactor Section Projects, Informal Approval Requests and Budget Items",

P, A, R. Stainken to E. P. Lee, dated March 18, 1952.

C-431 (100-C Plant)
Water plant and reactor fecility comstruction ere both approxi-
mately 45% complete at month end. Construction completion is
currently scheduled for September, 1952. The installation of
Reactor B blocks, tie=straps snd bottcm cast iron blocks has

been completed. Building 190 siding and roof were also completed.

C-438  (Ball 3X Facilities for B, D, DR, F and H Piles)
The Minor Construction Management Unit is currently installing
battery rooms in 105-B, D, F and DR Buildings. Fabrication of
the moderator seam filler at the 100=D shop is epproximately
80% complete. Plans are being made to prove the design in a
mock-up test during April.

C-482 (Pile and Pile Weter Plant Improvements)
Final design scoping of this work to be performed et DR and H
Reectors has determined that modifications will be made only to
the rear fece piping. A revision to Part I of the project pro-
posal requesting use of the originally approved 3628 OOO under
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Plant Development end Expansion (Cont'd)

conditions of the revised scope has been epproved by the
Appropriations and Budget Committee and forwarded to the
2tomic Energy Commission.

RDA-DC-3 (Improved Reactor Design)
Document No. HDC-2539, "Scope Bases for Hanford Expansion", has
been submitted to the Design Committee. The document summarizes
the bases used in the preparation of a preliminary project pro-
posal to be submitted to the Atomic Energy Commission covering
possible Hanford Works expansion.

RDA-DC~6 (Water Plant Design Development)
Document HDC-254{]1 was submitted to the Design Committee. This
document contains a description of the proposed water plant and
supporting facilities for Progrem X.
lant nee
The scope of Reactor Section development studies which were active during
Merch is indicated by the following tebulation. Further deteils concerning
these studies are contained in documents HW-23980 and HW=23990.
l. Elimination of slug ruptures.
2. Decreased reactor chaerge-~diischarge time.

3. Elimination of reactor outage time for discharge of
poison columns.

4. Increased reactor power levels.

5. Increased working time limits for personnel in the
reactor discharge areas.

6. Faster removal of stuck tubes and slugs from the reactors.
7. Improved detection and locetion of reactor process tube leaks,
8. Reduced reactor outage time due to abnormal power conditioms.
G. Decreased labor and materiel costs of process tube dummies.

10. Increased steem economy of power plant boilers and Building 190
pump turbines.

1l. Increased efficiency of water plant filters.

~O
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Flant Develorment and Expapsion (Cont'd)

Production tests of major plant development significance are reported
below:

PT-105-313=-2M (Irradiation of 8" Uranium Slugs)
An additional 235 process tubes in the DR and H
Reactors were charged with eight-inch slugs during
the month, bringing the total charged to date to
371 or about 12% of the slugs scheduled to be
charged under this test.

Pr=105=435=P (Graphite Temperature Increase of the F Pile)
The final phase of this test, in which graphite
temperatures up to 450° C are allowed, was cone
tinued. The maximum graphite tenporaturo at-
talned during the month wes 435° C.

PT=105-503-E {Use of Activated Silica as a Cosgulation Aid

for Aluminum Sulfate)
Water treatment in conformance with this test was
continued at 100-F Area during the month using a
cosgulant feed of 6 ppm activated silica and 12 ppm
alun, Coagulation was setisfactory but the rate of
filter head loss wes excessive (0.65 ft/hr). The
untor faaw rate through the filters averaged 4.0

for the month,

E. KNon-Routine Reports ]ssued

Significant reports issued by the Reactor Section during March included:
- February monthly reporta for Operations Unit (HW=-23707), Plant
Engineering Services Unit (HW-23670), Process Unit (HW-23681),
Radiation Monitoring Unit Technical Report (HW-23785).

"The Evaluation of Chlorine as an Activating Agent for Sodium
Silicate”, W. R, Conley to A, Frew, March 12, 1952.

"A Review of Slug Corroslon as Related to Process Weter Com-
position and Milm Formation in the Hanford Resctora" - HW-23608.

"Removal of Stuck Tubes snd Charges, F Reactor” - HW-23915,

"Radiation Incident Investigetion, Clase I, Incident No., X-7" -
HW=23999.

"Radiation Incident Investigation, Class II, Incident No. X-5" -
HW-24001

"Radiation Incident Investigation, Class II, Incident No. X-6" -
HW=24000.

A description of slug failures experienced during March is con-
tained in document HU923971
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A. Orgenization
There were no eppointments made in the Resctor Section during Merch.

Instrument and Mechsnicel meintensnce shift coverege of the P-10
Project st Building 108~-B wes discontinued on Merch 21 since the
process operstion hes been shut-down. Previously, six employees
were gssigned full time to this work.

B. Force Chenges
Beginning of End of Net

= Month Month Chenge
Section Generel 3 3 0
Operstions 242 245 3
Plant Engineering Services 20 22 2
Power & Maintenance 803 809 6
Process 19 20 1
Redietion Monitoring 57 57 o
Section Totel 1144 1156 12

Changes during March consisted of 8 terminstions, 8 new hires,
1 deectivetion, 18 transfers into and 5 transfers out of the
Section.

C. aty erience

A sub-major injury, No. 216, wes sustained on March 12 at 100-F
Ares when a Reactor Section pipefitter fractured & finger while
working with jecking equipment in the Building 105 discherge ares.

)

|

"D. Radistion Exposure i

Two Operations Unit employees received overexposures at Building
105-H during speciel pick-up work in connection with e ruptured
slug removal. Contaminetion spresd from oil slicks ion the
storage besin weter to the tongs they were using then onto
the operators. Ae e result of this incident, e bus and its
pessengers were checked for conteminstion et the 1100 Ares
terminel. Two additional cases of low level persongl clothing
conteminetion were found. A Class II Rediation Hazerds Incident
investigetion wes held. ;

E. ITreining

The progrezm for obtaining end treining qualified engineering end
supervisory personnel to meet existing snd future reguirements of
of the Section was continued. At month end, 31 employees sre re-
ceiving on-the-~job trsining, including 9 Technical Gradustes on
assignment under the Rotstionszl Pool Progrem. L. H. Wallsce visited
the University of Southern Californie and the University of Arizone
during the period of Merch 3 - 12 to assist in the procurement of
Technical personnel for Hamferd Works.
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CTURING

EPARATIONS SECTION
MARCH, 1952

RESPONSIBILITY

There were no significent changes in the responsibilities oi' the Seperstions
Section during the month of Merch. Some portions of the TBF project were
accepted from comstruction forces for celibretion end flushing work.

ACEIEVEMENT
A, 0O t rience
l. 8 stics

a, pBlsmuth Phosphate Operatjons

Bljidesy,

B_Plent I Plent Combined
Acid Acid Acid
Norms] Wash Normal Wash Bermal Wash
Charges started in Cenyon Bldgs. 46 1 76 1 122 2
Charges completed in Conc. Bldgs. 52 1 72 1 124 2
Special Charges-Conc. Bldgs. 9 1 10
Charges completed-Isolation Bldg. 50 1 63 1 177+ 2
Average Waste Losses 2,7 2,7 2.7
Average MWD/Ton 599 580
Special charges-Isoletion Bldg. 7
Average purity completed charges 99.0
Material balance thru Isolation =l AR . E?‘:ﬁ 102.6
Yield through process ﬁﬁ“%ﬁa‘sa‘g ‘é gim 4 101.6
Average cooling time (days) & - 49

Minimum cooling time (days) ' : 40
*Includes 64 charges from Redox
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ARLY

Redox Operations
dharges shipped to Isolation 66
Tons Uranium delivered to storage 43.11
Maximum 1A feed rate, Tons/day 3.13
Average 1A feed rate, Tons/day 1.96
Average yleld, % _
Uranium ' 100.71
Plutonium 95.42
Total Waste Loss . 3.55
QQB Operations
_ March To Dste
Uranium drummed, Tons 42,37 68.07
Uranium shipped, Tons 19.57 34.83
-Eower
Februery March
Raw water pumped, gpm 5,955 6,618
Filtered water pumped, gpm 1,166 1,143
Steam generated, M lbs/hr 182 , 17,
Maximum stesm generated, M lbs/hr 246 | 263
Total steam generated, M lbs. 126,518 129,826
Coal consumed, tons (est.) 7,098 7,079

Waste Evaégration
Mgrch  Io Date

Gallons feed processed, 200=-W 543,125 5,387,573

Percent volume reduction 74.2 . T73.3
Gallons feed processed, 200-E 459,322 1,453,621
Percent volume reduction 72.9 £ T4.1

Waste Storage

Batches
Metal Waste reserve storage cepecity-T Flant 206
lst Cycle reserve storsge cepacity-T Plant - 931
Metal Waste reserve storsge capacity-B Plant 632
1lst Cycle reserve storsge capacity-B Plant 254
Redox Waste reserve storage capacity 2599
dnalytical Control
Leboratory Semples Determinations
200=E 2272 3929
200-W 2600 4481
Isolation 843 2164
Standerds 1264 1407
Total 6979 11981

o Ed-2
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Separztions Section _ HW-23982

The 200-E Leboretory wes shut down on Merch 31 due to the re-
duction in production et B Plant., The few ssmples required for
the processing at & minimum rete will be trensported to the
200=-W Leborstory for analysis.

Activities

Redox Processing

Reworking of waste solutions, as discussed in last month's
report, continued until 3-5-52. 1A Feed was sgein started on
this dete end was maintsined contimuously until 3-27-52 when
8 26 hour shut down was taken for column flushing purposes.

Plutonium waste losses varied widely from values below flow
sheet specificetions to losses renging to over 7%. While there
were definite indicetions in various stream ssmples that a part
of the high losses originated primarily in process difficulties,
some losses were also believed to be 2 combined function of pro-
cess and piping difficulties causing overflow of the columns to
the weste system.

On the theory that the ruthenium removel and/or scavenging steps
were contributing solids or other foreign meteriesl detrimentsal. to
solvent extrection, msjor modificetion of head end treetment wes
undertaken starting with run HE-9 when both ruthenium removal end
MnO, scavenging were temporarily discontinued. Only oxidetion end
centrifugetion for minor solids .smoval were retsined for an
experimentel run of 15 tons duration, Operetion of the extraction
batteries on the untrested feed did not deteriorste eppreciably
nor did it improve remarkably, and there were at month end only
limited indicetions that the change was markedly reflected in the
final products. Results of the test will be evaluated by the
Plant Assistance group. -

As plant operation continued, decontemination of plutonium streams
became progressively worse, and PR can readings leveled off at
consistently high values near the end of the month. The specific
fission product content wes not identified although suspected to
be ruthenium. A number of cans were sufficiently high in gamma
radiation to necessitate special handling in both the Redox and
Isolation Buildings.

Operation of the extraction columns was unstable, with feed rates
varying with process conditions. The emulsion phenomenon experi-
enced at one time or another in all columns was the chief contri-
butor to difficult operation. An intense investigation of the
problem by all aveilable technical personnel was started and is
continuing using plant stream samples, interface samples, cold
chemical semples, etc., in an effort to identify the impurities
responsible for the difficulties. Meanwhile plant operation was
continued with additionsl process changes being made during the
month to further the investigation.

Ed-3
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HW-23982 Separations Section

b. U043 Processing

U03 Plant operations for the month of March were fairly
uneventful. Investigations are underway to determine what
might be the cause of low conversions experienced at the
K-25 plant at Oak Ridge using Hanford feed material.

3. Specisl Operstions

a, jAcid Washes = 3;394 Plants

Data are tabulated below which indicate the percentage of
product recovered from the completed acld washes in terma
of a standard charge:

Total
Section 12 & 2nd Total Thru F Cell

Plant Extractjon First Cycle Cycle Cenyon Plant Flush

T 707 403 1605 2805 2405 20‘00
B 9.7 17.9 7.0 34L.6 43.5 |None in
March
b. 200 FRorth Area

During the month the metal lag storage area operated on a cur-.
tailed basis during the transition to direct shipment of metal
from the 100 Areas to the Separations Plant. Final arrange-
ments have been mede for the 200 North Area to be shut down by
the middle of April.

4, Schedule V ce

Actual production of reguler meteriasl processed through the Iso-
lation Bullding was 127% of the forecasted amount which established
a record. This was due to the Redox Plant performing as scheduled
allowing the backlog built up during last month to be worked off in
B and T Plants. Material actually staerted in the BiFO, and Redox
plants was respectively 106% and 169% of the amount forecasted at
the start of the month.

B. ent rience

1. QOperating Continuity

Except as noted elsewhere, there were no serious interruptions in
operating continuity during the month.

2. Inspection, Mesintenance snd Replacement
a8, 7=2 Centrifuge Replacement

In B Flant the Section 7 centrifuge was replsced with a new
unit when an electrical feilure occurred in the motor. An
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Seperations Section — HW=23982 T

c.

1.

unsuccessful attampt‘%as mede to use & renovated Section 16
machine as a replacement.

Repair of Storage Tanki - Redox

Cleanout of ANN storage tank SS-113 which failed on 1-28-52
was completed during the month, and the tank was entered at
month end for inspection. A complete inspection of the Tygon
tank liner has not yet been completed but multiple blisters
are noted in the lining ranging to 5" in diameter where the
liner material hes pulled awsy from the steel backing. No
additional bresks in the liner materiasl are evident to date.

Waste Metal Remo Fac es (TBP

Sluicing activities during the month were virtually &t =
standstill becayse of & succession of mechanical and

. electrical troubles experienced with the Nagle sludge pumps,

mechanical troubles with the periscope, and bearing troubles
with the blend tank agitators. At month end most of the
difficulties had been physically corrected. Fortunately
these occurrences have not as yet affected the over-ell
metal recovery program since the TBP plant is still under
construction.

To uipment

Although consideraule time was required during the month for
maintenance of the unloading vacuum system and pot ventilation
system bag filters, no production delays were experienced from
equipment failures, Plugging of the I-3 bag system experienced
previously has been eliminated by installation of a vibrator on
the bottom of the X-3 hopper and by a 25% increase in the speed
of the roteting discharge valve between the bag filter and the
product hopper. '

Jmprovements

Adoptions

&. Mechanical Seals

Dura-Seal mechanical seals were installed in the packing
glands of the organic solvent pumps in the Redox solvent
storage area. Several types and techniques of packing were
unsuccessfully tried on these pumps before resorting to
mechanicel seals. Since their installation, the pumps have
operated with a minimum of maintenance and gland leakage.

b. BRun Sige - BiPO, Plants

During March the size for meke-up of batches in the Section
6 metal solution feed tank was increased from 98 percent to

o~ L
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Separations Sectlion

99 percent of the maximum recommended stariing "batch
size" in an effort to increase production efficiency.

2. ven or Discoveries

An invention roﬁort "Vacuum Method for Bolding Material While
Machining or Finishing" was sutmitted March 17, 1952 by
J. H. Rector, Power and Maintenance Unit.

t De t on

1. Profect Status

~a. IEP - Project C-362

Due to construction labor troubles; the scheduled "ready
for use" date of April 1, 1952 for Fhase IV of the project
was revised to April 5. This date does not include final
completion of clean-up items or such major items as ven-
tilation balancing, canyon deck peinting, and crane over-
haul, but does include the installation of all equipment
in the canyon cells and supporting areas. On March 18th
and 19th, 22 of the 36 canyom cells which require con-
struction work were satisfactorily completed and were
turned over to the Manufacturing Department. Inspection,
flushing and calibration work is proceeding in these cells.

b. D05 = Project C-361

Fellure to meet the April lst construction completion date
was due to the recent labor disputes. Part C, which covers
the UNH Lag Storage Facilities, is estimated to require
about two weeks to complete,

c. 06 - Underwater Repeir Facjlities

The installation of underwater repair facilities in "T" Plant
Canyon Building was completed in March.

Flectrical work for the underwater repair facilities in "B"
Plant Canyon Building was completed. Installation of per-
sonnel platform and jetting facilities and final completion
is expected in April.

Non-Routine Reports Issued

Document Title Author
HW=23382 Basic Information on Essential J. E. Fouts and

Material Standards B. M, Stark
HW-23350 Manufacturing Standerds Manual

Separations Section = Part I
Materiels and Utilities Consumption,
Operations Unit

Ed-6



Separations Section - HW-23982
Non-Routine Reports Issued (Cont'd)

. Mobley and

HW=23724 Nucleer Safety RMA Line - 234-5 Bldg. W. N
R. W. Benoliel
HW=23804 Authorization for Process Chenge - W. N. Mobley and
23,-5 Building V. R. Cooper
HW=23847 Separations Process Commitiee L. M, Knights
Minutes

III. PERSONNEL
A, Or on

There were no major organizational changes in the Soparetions Section
during March,

B. Force: Changes

1. ber of employees on Roll
Monthly Roll Weekly Roll Total
Beginning of Month 277 1269 1546
End of Month o 280 1217 1497
Net C.ange 3 - 52 - 49

2. Personnel Changes
Monthly Roll Weekly Roll Total

Transfers in 1l 13 14
Reduction of Force 0 -12 =12
Transfers out -2 =37 «39
Reactivates 0 0] 0
New Hires 0 2 2
Terminations -2 =11 =13
Weekly to Monthly 6 -5 0
Removed from Payroll 0 -1 -1
Monthly to Weekly 0 -0 -0
Net Change 3 =52 A

C. Sefety Experience

On March 19, 1952, an employee of the Electrical Maintenance group
fell in the shower room in 234~5 Building end struck his head on the
concrete floor susteining injuries of such severity as to result in
a mejor injury. After severel days, the injured was removed from
Kadlec Hospitel to Seettle where an operstion wes performed. Latest
word is that this was succesaful end the patient is recovering satis~
factorily. PREDTE T N e s




HW=23982 ---rremy Separations Section
D. Radiation Exposure

There were six Class I and five Informsl radiation hazard in-
vestigations held by the Separatiomns Section. The Class I in-
cidents investigated included a blowback from a process tank
resulting in widespread contamination in an operating gallery;

the discharge of an unusually large amount of ruthenium from a
200 foot stack resulting in contaminsted air in several buildings;
two cases of entry into Radiation Danger Zones without benefit of
radiation monitoring; gross plutonium contamination of a process
roon resulting from failure of a reactor containing a high pressure
chemical reaction; and the gross comtamination of a film badge
resulting in skin and personal clothing contamination and signi-
ficant potpntial to a spreed of plutonium outside the perimeter
barricede.

Total lodine 131 emission rates from BiP04 end Redox facilities
averaged 2.5 curies/day. .

C
o]
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ENGINEERTNG DEPARTMENT

MARCH 1952

Examinations of the eight-inch canned slugs have shown that same of the slugs
cases to such an extent that mechanical abrasion of
slug caused lccal penetration and failure in the autoclave.

New maxipum power levels were attained at B and D Piles. Leakage of watar
into ¥ Pile caused a loss of inhours and a reduction of maximm power level.
The rupture of 2 slug in B Pile caused a severe water lesk with a consequent
loss of reactivitr.

Studies are being made to determine the comdition of the graphite in the
flooded partion of the F Pile. Certain regions of the pile have become so
constricted that the diameter gauges could no% be pushed through; this con-
striction i: believed to be due to build-up of corrosiocn products.

Data from two experimental tubes have shown that the elimination of the
dichromete from the pille cooling water will have no deleterious effect upon
£ilm formation or carrosion rate of slugs.

An accurate measurement of the half life of the Xet3° isotope has been
obtained, using the xenon separation equipment. Two X-rays of different
energies have been obsexrved; the second X-ray having an energy 0.15 mev.
probably results from another mode of disintegration of the. Xel mucleus.

The Redcx plant operated under essentially continuous conditions starting -
March 6. While the production achievement could be considered noteworthy

for operation during a shakedown period, process performance was nevertheless
erratic due to an emmlsification tendency of the phases in the solvent
extraction towers. This emlsification tendency is being studied intensively
in the laboratory. It appears that surface active agents exist in both the
hexone and the alumimm nitrate solutions. During periods of sericus emulsi-
fication at high rates a decrease in decontamination was evident.

Operation of the RMA Line was started March 18. The hydroflucrination of

Pu (IV) oxalate was conducted with good conversion at about a Gk-hour time
cycle. Reduction yields using sulfur as a booster instead of iodine were
90-35 percent, with remedial steps toward improvement now under study. The
sulfur slag produced has been harder than normal with scme difficulty in
removing the button mechanically. Efforts at manual separation wers success-
ful. Ko sericus equipment pgoblems have been evident, although minor main-
‘tenance and revision were necessary. Casting, machini¥y 8sliscpasing gpera-

tions were conducted successfully. by N Eg
Vi A ]
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Engineering Department HW-23982

During March, twenty senior chemiszts <rere given full-time special assignments
in the Redox Control Laboratery, anl an accelerated attack was made on numerous.
start-up difficulties., In addition, ths mmber of supervisors per shift was
permenently increased from two to three., As a result of this effort, by the
end of the month output per man, sactoacy and precision had all shown a

marked improvement, and the proportion of priority samples reported late

had dropped to a nominal level.

Exchanges of U03 samples between [’ .7 'l and Site X-25 analytical labora-
tories have led to correction of e:rlisr errors in UO3 specification analy-
ses by both Sites. Hanford deterulration of water, U30g and iron have

been substantially improved. e

Spectrographic determination of tu. r.ifitional impurity elements in wranium
billets has been initiated, emplori: ; +i:a cupferron pre-treatmant method.
The elements and their detection limiiz in ppm are: W, 10; Cb, 1; Ga, 1;
Hf, 20; Mo, 1; P4, 1; Te, 20; T4, 1; =zl 22, 1.

' Construction of the Outside Facillti:: .nd Badge House for the Works Labora-
tory Area is ahead of the comstru:ti-= schedule. All other btuildings in
this area are behind schedule, buh the rate 'of construction improved during
March.

Preliminary plans and specificati 3 ~¢ the !aesign of the interior of the
Mechenical Development Building <war: r:7lewed and comments prepared for trans-
mittal to the Dix Steel Buillding Cump=ny.

Fipal drawings of the "Hanford. Si.nve™ zi.iipulator were completed and released
for off-site fabrication for the b+t 2118 of the Radiometallurgy Building.
Radiation lock panels were desigr=si ror use in the multicurie cells in
Building 222-S. These panels will 21..~ insertion or removal of a shielded
cask without radiation exposure t: opeviting personnel. Molding techniques
for sealing polyethylene are being inrz:higated by the Technical Shops.

This method will be used for provilirs polyethylene envelopez for items such
as stirring magnets that require total immersion in process solutions or
strong acids.

DESIGN SECTION

Design Section effart for March it s 4i.*ributed approximately 35% to re-
search and development, 40% to "i" ii..:*>r and other major design projects,
and 25% to minor design projects.

The preliminary design developmern® . 2t on an improved water plant to
serve two 1300-MW reactors was sutwuiif+s1 1y Chas. T. Main and is being re-
viewed.

Reactor development during the mo- .. i

_.1uded work on the feasibility of
alumimm-coated glass balls for . +.7:2% =

1fety system, calculation of "ink"
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solution activities, and grephite drying tests. Discussions are in progress
with the Aluminum Company of America concerning the problem of febricating
50-foot process tubes. A development program for placing high demnsity con-
crete was started during March; results to date have been favorable. Tests
on a model of the proposed downcomer are underway at Washington State College.

Major separations plant design development accomplishments included revision
and refinement of the Purex Process flow diagrams, establishment of separa-
tions plant capacity for processing Program "X" irradiated uranium at both
the 420 and 600 MWD/T enrichment levels, study of improved waste treat-
ment and disposal facilities, and contimued study of various building
arrangements for separations plant. Studies on the improvement of the pulse
mechanism and on the fabrication of remote vessels were completed and sub-
mitted by the Vitro Corporation.

As part of the mechanical development activities, studies were continued on
the nuse of television for remcte maintenance. Permission to negotiate a
special agreement for remtal of television equipment has been requested of
the A.E.C. Work on the plutonium fabrication equipment development program
was started with an investigation of RM Line operational difficulties.

The draft of a preliminary project proposal entitled "Major Expansion of
Hanford Works Production Facilities" (HDC-2526) was completed and is being
reviewed. Cost estimates for this expansion-are $276,000,000 with the
reactar facilities located at the Coyote Rapids site (Case I) and $272,000,000
with reactor facilities located at the F & H Area sites (Case II).

Negotiations were carried on Jointly with the A.E.C. for selection of an
architect-engineer for design assistance on the 105-X Building. Since it

is possible that an architect-engineer's services mey not be required, it

is proposed to place certain packages of mechanical design on a "design-and-
fabricate” purchase order basis and to cbtain consultant and special design
services vhere required.

The ma jor design engineering effort during the month wes applied to design
of the "X" Reactor, completion of "C" plant design, instrumentation for
Waste Metal Removal and Recovery, and "IR" and "H" Reactor and Water Plant
Dnprovements. -

Design is contiming on "X" Reactor with the use of specially authorized
funds. Based on completed drawings, design of the reactor process wmit
advanced 3% during March to 7% completion. The 105 Building design was
approximately 10% complete at the month's end, a reduction from the com-
pletion reported for February due to an increase in the mumber of drawings
required. Basic design specifications for the reactor were completed
during the month and submitted to the Design Cammittee for approval. A
drafting schedule covering 90% of the process drawings was issued. To
ga.te, approximately 10% of the detail design drawings have been issued

or comment.

Design on C-431 ("C" Area facilities) is in the final stages, with detail

i:\ 85 F-3
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design for the Metal Exsmination Facilities progressing on schedule.

PROJECT SECTIN

Major projects advanced during the month and attained construction comple-
tion status as follows: C-349, Hot Semiworks, 81%; C-361, Metal Conversicn
Facilities, 97.1%; C-362, Waste Metal Recovery (TBP), 82.2%; C-413, Expension
of 234-5 Facilities, 97%; C-431-A, 100-C Waterworks Facility, 50.1%; C-431-B,
New Production Facility, 51.5%. )

Two jurisdictional disputes in construction occurred during the month.

One dispute resulted in gemeral work stoppages with the loss of about

765 man-months. As a result, an unfair labor practice was filed against
the teamsters by the main CPFF contractor. KNegotiatioms with bollermakers
and ironworkers showed little progress. The Ninth Circuit Court of Appeals
overruled the NIRB decision on the Hewes case.

Renewed attempts were made by the HAMIC to organize Gemeral Electric
enmployees in the 3009Ara3teanmmtc

Trelve new jobs with an estimated total cost of $244,000 were assigned
t0 Minor Construction Management during the month.

Seventy-six project items ard ten informal requests, totaling $22,879,000,
were active in Project Englreering. Four new project proposals, three
revisions, and three informel requests were transmitted to the A.E.C.

With the exception of two small items of work which are tied in with the
completion of TBP, Project C-418, Additicmal Waste Sgorage Facilities -
241-TY, was completed during the momth. Construction om Project C-362,
TBP, advanced 6.6% by month's end, a gain of 2% in the schedule lag.
Project C-413, Expansion of the 234-5 Facilities, continued on schedule.

Approximately 85% of the concrete required om Project C-%#31-A, 100-C
Water Works, was poured by month's end. As-bullt drawings are being com-
DPleted and acceptance tests are being rewrittem. On Project C-431-B,
Production Pacilities, both concrete and steel are 98% complete. The
Gypsum Roof contractor completed his work March 14, 1952. "B" block
agsembly and tie straps are complete. Thermo-shield are complete. Pack-
ing of graphite 1s scheduled to begin April 9, 1952. A preliminsry
mock-up for the graphite was completed 3-10-52 and blocks were repecked.

GENERAL

Organization & Personnel

Total on Roll March 1, 1951 1,741
Accessions 57
Separations 145
Total on Roll March 31, 1951 1,653

PUod
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Engineering _ Department

Twenty-six lahorztory personnel wers *ranzferred from the Manufactwring
Depertmert to the Technical Sectiom in cinmection W2th the cutback of opera-
tions at the B plant and labcratcory. These personnel were assigned to the
Redax Laboratory (222-5) to take cars of the increaged work load there.

As 8 result of the transfer of Project Sectior functions during the month,
principally to the A.E.C.; 121 personngl were removed from the Engineering
Departmens rcll. Of the five functiong “ransferred to the A.E.C., the
transfer of North Richland Realty, Work Order Control, and other North
Richland Services (excepting the 3000 Ares Steam ‘Flant) accounted for the

ma jority of people released.
@ ‘
A. B, GRENINGER,
ENGINEERING DEP.
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SECTURITY INFCRMATION

PILE TECHNOLOGY UNIT
MONTHLY REPCRT
- MARCH, 1952

bori1 10, 1952
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Pile Techmology Unit

YISITORS AND BUSIRESS IRIDS

Vigitor Date

R. J. Smith 3—10ﬂ2—52

R. E, L., Stanford 3-10/12-52

E. J. Prosen 3-11/12-52

R. L. McCarthy 3-11/14=52

L. C. Bancraft

P. M, Cock 3-13-52

E. E. Baldwin 3-18/20-52

R. R. Koenig |

L. M, Loeb

L. M. Magner 3-18/24-52

T, F. Fullper 3-26/28-52

A. L. London 3=28=52

Nape Date

L. J. Lucas 3-3/10-52

D. F. Snoeberger 34/ 7-52

J. C. L., Chatten

W. K., Alexander

R. M., Fryar 3-4/7-52

3=21~-52

FERIAE

Address

New York Opera-
tiona Office.

Fernald Area
Office

AEC: Wash.,D.C.
duPont
Stanford Res,

Institute
Knolls Atomic

. Power Laboratory

duPont

General Engr.
Laboratory

Stanford
University

Place Vigited

York, Pa.

New York, N.Y.
Buffalo, N.Y.
Chicago, I1l.

Washington State
College, Univer-
sity of Idaho.

Washington State
College, Univer-
sity of Idaho
duPont

Savannah River

o

Fa 2

Hd-23982

Buxpoge

Metal fabrication and
production fabrica~
tion of uranium.

Metal fabrication and
production fabrica~
tion of uranium,

Consultation on thermal
chemical reaction.

Charging of DPW-101
Discussion of Irredia-
tion Progranm.
Consultation on engi-
neering radiation of
boron carbide,
Charging of DAI-101.
Consultation on can-
ning and metallurgical
problems.

Discussion on heat
transfer.

Purpose
Consultation on speci-

fication for hydraulic
presses.

Recruiting
Recruiting

Discuss water problems,



Name
J. M. Atwood

G. B.

M.

8

H.

F. Music

P.hBu_pp

H. Reinker

F, Zuhr

McCullough

Date
3-i/1=52

3-21/27-52

34/7-52

3-20/21~52
324/2652
3=7/17-52

3-18/19-52
3-20/21-52
3-18/19-52
3-20/21-52
3-18/19-52
3-20/21-52

3-18/19-52

3-18/19-52
3-20/21-52

3-18/19-52

Address

Washington State
College, Univer-~

gity of Idaho
Lewiston, Idaho
Eugene, Oregon
Longview, Wn.

Washington State
College, Univer~
sity of Idaho

duPont

Savannah River
Ames Laboratory

LeFayette
South Bend

Argonne National

g Laboratory

'Battelle Mem.

' Institute

. Argonne Nation:l

Laboratory

Battelle Mem.

Institute

| Argonne National
i Laboratory

Battelle Mem,

- Institute

Argonne National

Laboratory

Argonne National

Laboratory
duPont

Savannah River

Argonne National

Laboratory

hoa ot

Fa-3
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A study of the radiation burst at the P-11 Ares has been completed. In this
study it was attempted to determine as accurateiy as possible, the course of
events in a small reactor following a large gein in reactivity. One result

of the study, namely, that a reasonably definite upper limit can be placed on
the totel energy production in such a reactor, is of some significance %o
Hanford in that it makes possible a good estimate of the effects of an acci-
dental accumulation of plutonium in one of the separation processes. A report
describing this work has been prepared.

IMPROVED PILE STRUCTURE
opnenti

An sbsolute flux calibration of the Sigme Pile, made necessary by the move to
189-D Building, has been completed.

The buckling of the 7.5 inch dry lattice has been measured with gold and indium
foils., While a final value is not available yet, it appears that the result
agrees to within five microbucks of the value of 99 microbucks obtained from
BF3 and fission counter measurements. Thus the discrepancies (i.e. the depen-
dence of the buckling on the type of detector used) which were observed in the
seven-inch lattice do not appear here. Further, it has been found that the
neutron spectrum, as measured by the cadmium ratio, is constant at different
heights in this pile. This was not the case with the seven-inch lattice.

The use of a scintillation counter for counting gold foils shows some promise

of reducing the counting time from that of a Geiger tube. Preliminary investi- .
gations have shown too large a background. Further investigation with dif-
ferent scintillating crystals are planned.

Geperg] Lattice Degign

The calculations on the build-up of 1?27 4n expose% uranimusgge been revised
to include the comtribution of the U235 (n,v ) 0<36 (n,Y) reaction and
to take into account the power density variation along the process tubes., At
present the calculated concentration differs by about 50 per cent from the
observed values. A new set of observations will soon be made by the Analytical
Research Sub-Unit. It is hoped to use this data to re-determine the formation
cross sections involved. .

A measurement of the blackness of the process tube assembly has been started.
Four initial measurements have given values ranging from 0.35 to 0.52.

The technique for separating Xel35 with negligible amounts of Xel3 impurity
has been perfected. Purity of the xenon was determined by an accurate measure-
ment of the half life and by an investigation of the various radiations emitted
from the sample.
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It was determined that the separation of xenon and krypton is most effectively
carried out when the krypton is eluted from the charcoal column at a tempera-
ture of =70°C, and the helium flow rate is 250 ml/min. About 75 mirutes axe
required for complete elution of the krypton under these conditicns., The sub-
sequent relsase of the xenon then takes place at a charcoal column temperature
between 11°C, and 65°C,

It has further been determined that about 29 per cent of the xenon generated

by fission in the uraniumethorium hydroxide slug can be separated out for experi-
mental purposes. This results from a comparison of the absolute amount of

xenon obtained in the apparatus with the amount produced in the slug as calcu-
lated from the known flux in the Test Pile. This efficiency is better than

that required to enable a measurement of the cross section. A measurement of
the efficiency at the temperature which the uranium~thorium hydroxide will

have in the 105 Pile (ca. 100°C,) is planned,

The method of coincidence counting was used for the absolute determination of
the amount of xenon present. This method is reliable provided there is no
angular correlation between the beta ani gamma radiation. Measurements of the
degree of angular correlation were attempted but these are not consistent
enough to be of value, Nevertheless, it appears that angular correlation
effects are =small if not entirely negligible,

A new uranium-thorium hydroxide slug is being prepared for use in these experi-
ments, In addition, this will enable the establishment of a technique for
using enriched uranium in the final slug to be used at the 105 Pile.

A beryllium crystal has been obtained for the neutron spectrometer. It is
hopgd that this crystal will extend the upper energy limit of the spectrometer
to 20 e.v, .
Transmission measurements were made on seven seamples of C_Pile control rod.
Thirty-six measurements give an average of 0.152 grams/cm2 ﬁlnger cent as the
mininmum amount of boron. This is well above the 0.080 grams/ specified

A regulated power supply for the main magnetic field of the magnetic fS-vay
spectrometer has been completed. Regulation of 0.l per cent is achieved.

SHIELDING STUDIES

The Y test hole facility at H Pile has been improved by the installatiocn of =
new gas collecting system and other facilities. It is expected to be in opera-
tion shortly.

Thermal diffusivity equipment has been completed and tested.

Apparatus for the measurement of high energy gamma ray atienuatioa has .een
completed and samples of uranium, lead, copper, and aluminum have been zrosursd.
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Measurements are underway to determine the maximum annulus that may be tolera-
ted between the dummy slug and the nozzle at the front face, So far, it has
been shown that an anmilus of 20 mils leads to no significant increase in
radiation level.

A test will be made to determins the possible existence of voids in a mock-
up of a front face section utilizing Brookhaven concrete made by the "Prepakt"
method.,

QPERATIONAL PILE PHYSICS
E t - C - =]105=502=

The enriched column in tube 0674-H has now reached an exposure of 300 MWD/AT
exposure without incident. This tube contains enrichment in the same concentra-
tion and channel loading configuration as will be used at the C Pile.

Long Term Gains Study

The IBM analysis of the equations describing the build-up of samarium 149 gives
e "half-build-up" time of 22 days whereas H Pile start-up data indicate a
faster rate of build-up to saturation. X

The analysis was made on & tube by tube basis, the front to back distribution
being approximated by three slabs. A maxwellian energy distribution with an
effective neutrcn energy of 0.0422 electron volts was assumed in cglculating the
effective samarium 149 cross section. A value of 1.478 x 102 br~l was used for
the theum 149 decay constant; the maximm local flux was calculated to be
l1x1l neu‘t:rona/c:mS sec at 275 M. :

It would appear unreasonable to assume a "half-build-up™ time longer than 15 days
from the start-up observations, The discrepancy is unexplained at present.

Pile Tube Abapiopment Studies

Recent difficulties encountered in efforts to discharge a block of tubes at F
Pile have led to a study to establish the conditions required to operate the
pile with unremovable, uncocled metal charges in the pile fringe. The required
low rate of heat generation is achieved by creating a poiscned, water-cooled
reflector around the abandoned metal. Such a reflector is obtained by substi-
tuting lead-cadmium or P-10 slugs for regular metal and using cadmium splines
wh:;-etogzzaible. In all cases temperatures in the abandoned channels should be
mo .

Ruptured Sl e n
The emphasis during the month was placed on the development of the delayed neu-

tron detector. The gamma ray spectrometer, which will also be utilized on this
problem because of its ability to positively detect fission products through

—
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selecting the unique energies of the smitted fissioa product gamma rays, has
reached an adequate stage of development. However, the delayed neutron detec-
tor nas suffered from two faults, (1) instability and (2) high neutron countirg
backgrounds, :

A highly stable laboratory instrument has been tested bui its long-time stebility
on the pile has not yet been demonstrated.

The high backgrounds have previously been assumed to be due to photo-neutron pro-
duction resulting from the H2 (Y, n) H! reaction which has a 2.2 mev, tareshold.
Neutron decay curves demonstrate, however, that at least a portion of the neu-
tron background is due to delayed neutrons.

Tube Temperature Recording Facilitles

Design of the B Pile process~tube outlet-water temperatm'e-rise recording equip-
ment is complete. The fabrication of the relay cabinet is complete and the Brown
coding switch is 75 per cent complete.

The Flexowriter has arrived on the plant although it was not scheduled for delivery
until May 17, 1952. This early delivery is due to the close co-ordination exist-
ing between Hanford and the Commercial Control engineers. The installation of %the
eQuipment at B Pile has begun.

The iape-to-card data converter has been completed by the IEM corporation. This
instrument will transfer the temperature data from the perforated tape, as recorded
by the Flexowriter, to IBM cards for utilization in further calculations. .

The DR Pile facility has functioned with a minimum of difficulty during the mcntkh
following revisions to the installation made previously. Gcod data coverage was
maintained during the month.

GRAPHITE STUDIES
Pile hite = S

Special efforts were extended during the month to obtain iaformation from process
tube channels amd process tubes at the F Pile., Horizontal and vertical imnsile
diameters of seven process tubes were recorded. Measurements of the diameters
and ellipticity of twelve graphite process tube channels were made. Graphite
powder samples were mined from six process channels., Part of a core samplie was
obtained from a process tube channel in the leaking region of the pile. Prelimi-
nary information from this large amount of data shows that there is no unusual
graphite crystallite expansion in regions associated with severe process tube
corrosion, The diameter gauges were too large to pass thrcugh process tubes an:
graphite channels in regions where severe slug sticking had occurred. Cruder
instruments, such as dimensional probes, would be more effective in these cases.
e T
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The precise diameter measurements do indicate severe ellipticity in both the pro-
cess tube and process channel adjacent to these regions of constriction., Graphite
powder samples removed from the leaking region show appreciable contamination by
corrosion products. Spectrographic analysis of these samples show very high quan-
tities of salumimm with lesser amounts of other common metals. Anion analysis

of the corrosion products in these graphite samples is being obtained. A report
summarizing all these data will be issued as soon as possible.

P G =S

Graphite stringer samples representing filler layer conditions have been measured
for stored energy release up to an annealing temperature of 600°C. This infor-
mation complements total stored energy and stored energy released below 1000°C,
both series previously completed by the National Buresu of Standards. Damage
distribution, judged by these stored ensrgy results, concurswith other measure-
ments and indicatesthat the maximum damage and low activation energy damage
occur in the fringe region within four lattice units of the edge of the pile.

Controlled Temperature Expogures of Graphite

The third set of graphite samples is bLeing exposed at controlled temperatures
in the region of between 100 and 140°C. Results from the samples discharged
last month have been completed. The temperature history of these samples is
being reviewed statistically and when effective temperatures are assigned these
lata will be published in the Technical Activities Report.

In-Pile Oxidation Studies

Graphite samples exposed in controlled atmospheres in the F Pile have been
measured for weight losses during their exposure history. The temperature of
the samples during this times was very erratic. Because of this, the tempera-
ture dependence of the weight losses obasrved is difficult to assign.

Aluminmum samples exposed to water—saturated commercial grade nitrogen at the
same time the graphite samples were exposed, showed evidence of corrosion.
Semples in the central region of the pile were covered with a white coating and
samples in the fringe regions of the pile were speckled white. Central region
alumimm pieces weighing about nine grams gained about seven milligrams during
exposure. Attempts are being made to determine the nature of the corrosion
product on the alumimm pieces.

Graphite specimens exposed to the pile gas for about & three-months period end-
ing March 12, 1952, lost weight at the rate of about two per cent/1000 days at
an effective temperature of 4(30°C., The exposure history for this group of speci-
mens was very good and it appears likely that these data will allow a relaxation
of the maximum graphite temperature. Resuits are being compiled and a report
will be issued shortly.

e
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Graphite - Gag Reaction Kipetics

Work contimes in the laboratory to study the rate of reaction between reactor
grade graphite and a mixture of carbon dioxide with about three per cent carbon
monoxide. Preliminary results indicate that the activation energy for oxida-
tion in the presence of small amounts of carbon monoxide is greatly incrsased.
This study concurs with observations made in the piles which show that the rate
of oxidation of graphite in the pile gas at 4LOC°C is about ten per cent that in
pure carbon dioxide at the same temperature.

A Production Test has been completed and facilitles are ready to initiate

studies of the effect of in-pile irradiation on systems comprised of graphite

and various gases at low temperature. It appears feasible that radiation-induced
reactions may be occurring and contributing to weight losses observed in gas
graphite systems at higher temperatures. This Production Test should elucidate
such possibilities.

G te - Fle egis

The measurement of the electrical resistivity of irradiated graphite has been
extended to include an exposure of almost 3000 MD/CT cold test hole exposure.
When this information is correlated with previous resistivity measurements, it
has becoms apparent that the electrical resistivity curve as a function of
exposure does not saturate. Anxlysis of a large mumer of samples shows that
electrical resistivity passes through e maximm after about 250 MD/CT, decreases
ilightly to a minimm at about 400 MD/CT and then increases linearly at a very
ow rate.

HEAT STUDIES

The boiling limits for the piles may be increased about three to four per cent
if the downstream solid dummy slugs are replaced by perforated dummies., Calcu~
lations are being made to establish new water temperature rise limits for this
case,

It has been proposed that the following changes be made in the outlet fittings of
the DR Pile: (1) a larger pigtail, three-fourths-inch ID, be installed, (2) the
Parker fitting at the junction of the pigtail and crossheader be drilled to a
larger size, eleven-sixteenths~inch ID, and (3) the fitting between the pigtail
and outlet nozzle be enlarged to about five—eights-inch ID. Initial calculations
have indicated that the boiling limit for the pile could be raised about 29 per
cent if those changes were made, However, since the inside diameter of the fit-
tings is not uniform, experimental tests to confirm the 19 per cent figure are
being planned. As soon as the necessary fittings can be obtained, the tests will
be comducted on the full-scale mock-up in the 189-D Building.
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The preliminery values given in last month’s report for the Paneliit gzauge pres-
sure ranges for C Pile have been verified experimentally. In additior, the
orifice sizes to give the desired flow rates have also been determined,

The study to investigate the capabilities of the pile cooling facilities for
operation during emergency conditions is contimiing. It is anticipated that a
preliminary report will be issued in about three or four weeks.

Tests to obtain additional information on liquid flow-pressure drop characteris-
tics on process tubes and fittings are being run in the 100-F Flow Laboratory.
Flows for various downstream dummy patterns ani various outlet fitting combina-
tions are being msasured.

 The design of the apparatus for measuring slug bond coefficients has been comple-
- ted, After the prints have been checked, the work will be turned over to the
machine shop.

The first series of film formation -~ heat transfer tests was terminated during
the month as a result-of equipment failure. The tests were being conducted on
the short-tube mock-up to determine the temperature drop across the film formed
on slugs. The cumilative scale formation time was 51 days; a 20 gpm water flow
rate and an 85°C average bulk water temperature were maintained during the film
build-up period. THe results of the experiment are being analyzed. After the
test was terminated, the film on the surface of the tube was examined. The film
appeared to be unifarmly deposited, and its major components consisted of iron,
aluminum, zinc, and magnesium.

The bases for allowable tube pressure drop increases due to film formation were
reviewed. A new recommended limit was developed based on the condition that the
present pile operation has been satisfactory as far as the observed corrosion
rates of the alumimmn cans are concerned.

The theoretical investigation of the use of unbonded "J™ slugs is continuing.
Calculations have indicated, among other things, that the axial temperature of
such a slug having a uniform 0.0003 inch gas gap between the slug and jacket would
be l:::d than 500°C. A report covering the results of the investigation is being
prepared. '

An investigation is being made of the heat transfer aspects of slugs cooled not
only at the surface but ‘also at the axis. Such slugs would thus be anmular in
cross-section, Preliminary calculations indicate that the slug surface and axial
~ temperatures could be reduced appresciably without a large reduction in the amount
of uranium present. The investigation is continuing.

Fabrication of the reaistance heating equipment for slug stiress studies has been
contimed, Work was accomplished this month primarily on (1) the design of a
test specimen (2) fabrication of a table for supporting the equipment, (3) fab-
rication of a hydraulic end-pressure system, (i) design of miscellaneous mechani-
caltconponents , and (5) the procurement and expsdition of fabrication of other
parts,

Fa~l1ll
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Design and fabrication of a steel thermocouple slug mock-up with thermocouples
placed both at the axis and bonding layer has continued.

Experimental, in-pile temperature data are necessary in order to evaluate accura-
tely the shield tuporltma. *Thermal and Biological Shield Temperature with
Reduced Water Flow,® W.D. Gilbert, BW-23761, March 19, 1952, was issued to present
justification of a production test to obtain the data at the D and H Piles.

WATER STIDIES
205-D Flow Laboratory

Additional information was obtained concerning the effects of filtered water pH

on corrosion and film formation, The effect of decreasing pH in the range 7.7 to
6.2 was to increase film formation and decrease corrosion rates of the test slugs. .
Discharges of the tubes at 6.2 and 6.7 revealed mmerous barnacle-like growths

on the end caps and in the front tube section. In some cases pitting had occurred
bensath _ihese deposits.

A pew test was started using cold raw water in view of the fact that very low
film deposition rates are being obtained with rmw water at higher temperatures.

Considerable time was spent improving the equipment in the flow laboratory to |
enable more efficient operation and to roduce safety hazards.

Film Formatjon Studies

The second operational run of the Film Formation Test Apparatus was started dur- ‘
ing the month, The variables being studied include type of alumimum, flow surface,
water velocity, and water temperaturs. Data obtained from examination of the
plates from the first operational run show a uniform average increase in film for-
mation with time. Contimued evidence of a cyclical variation of film deposition
with a period of about 50 bhours was obtained. The cyclical varintion was super-
imposed on the linear film build-up rate.

The water quality test at 100-H Area to produce the best water possible with fer-
ric sulfate coagulation showed significant results. Process water with residual
iron concentrations of approximately 0.005 ppm, about one-third the normal
amount, appreciably lowers film formation rates., Because of lower film forma-
tion rates H Pile was operated at a power level approximately two per cent higher
than was previously possible., This gain amounted to nearly 10 MW. Since it is
felt that further information will not justify the cost of the additional coagu-
lant required, the test will be terminated at the next regular H Pile shutdown.

A program for the study of the mechanism of film formation has been formulated
using the electron microscope. This instrument will be used to determine the
number, size and shape of colloidal particles in both Ferrifloc-and alum-treated
process water, Electron micrographs have been taken of the two types of process
water and distilled water.
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Plant operating data ere being collected and statistically analyzed to determine
correlation between water quality, film formation rates, and effluent activity.
Also, the effluent from a newly replaced tube in H Pile is being periodically
radicanalyzed to study the build-up of effluent activity with time.

Sodiug Dichromate Eliminatiop Fests

Operation of the sodium dichromate elimination tests in 100-H Area was completed
early in the month after 135 operating days. The test slugs were discharged and
the four experimental tubes were replaced. Examination of slugs by air and water
weighing showed that slugs exposed to dichromate-free water corroded at an
appreciably lower rate, as determined by weight loss, than those exposed to nor-
mal process water, The maximm corrosion rate along the process tube for dichro-
mate-free water was about half that obtained with dichromated water. Visual
examination showed the dichromate-free slug surfaces to be in better condition
than the normal slug surfaces. Results of tube examination are mot yet available.
Al]l information obtained to date indicates that sodium dichromate can be elimi-
nated as a process water addition. Final results of the tests will be published
early in April.

lied to

The slugs used in this production test at DR Pile were discharged during the
month, The slugs are being air weighed to determine corrosion effects. Panellit
pressure data showed no significant differences between film formation rates in
the special tubes and in normally charged tubes.

Little information was obtained during the month concerning the effects of alum-
activated silica process water on pile operation because of the extended ocutage
of the F-Pile., Data collected since the start-up of the pile on Merch 15, indi-
cate that same film had apparently been formed during the long shutdown period,
but that the film is now being removed.

During the time the pile was down, the effects of sedimentation time, filter media,
and changes in silica feed on filter operation were investigated. The rate of
head loss increase or decrease with settling time was determined by increasing or
decreasing the mmber of sedimentation basins in use while keeping the mumber of
filters in service constant., In addition, further information on the effects of
silica in reducing the length of filter runs was obtained,

Experiments were conmducted using varying depths of Anthrafilt in small experi-
mental filters. It was found that the filter consisting of 30 inches of Anthra-
fi + exhibits a lower head loss than the plant filter for a given filtering rate
anc settling time. Further tests are planned for this filter to determine more
accurately its operating characteristics under widely varying conditions of
river water quality and coasgulant feed rates.

Fa-13
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Water Plant Flow Improvemegt Study

A study is being undertaken tc evaluate possible changes in the process water
pumping system to enable full utilization of water plant capacities. The use of
the alum~activated silica coagulation process will appreciably increase the maxi-
mum quantity of process water available, although seasonal variations will still

be encountered, If the maximm process water available could be furnished to the
pile at all times, significant increases in overall production rates may be obtain-
ed. Methods of accomplishing variable flow of process water and the production
gains to be realized by these changes will be investigated.:

Ipduction Heater

The first test of the induction heater to determine slug corrosion rates as a
function of surface temperature and temperature difference between surface and
water was completed after one month of operation. The maximm surface tempera-
ture with a bulk water temperature of 6°C, was 33°C which gave a four-inch slug
weight loss of six milligrams or a corrosion rate of 0,006 mil/month. 4 pre-
heating steam supply is almost completed and will be used to obtain higher tempera-
ture runs,

High T t

Slug corrosion rates over the temperature range 80°C to 135°C were obtained and
reported as followss

Bulk Water and Slug Surface Corrosion Rate
——Dlemperature °C_ Grams/Month/Four-igch Slug
80 0.046
95 0.219
118 : I 0.455
135 0.537

The rates obtained with water heated under pressure directly to the desired tem~
peratures (118°C and 135°C) correlate well with other laboratory tests under dif-
ferent conditions. The tests in which cold and hot water were mixed to obtain the
desired temperature (80°C and 95°C) do not correlate with other tests. The dis-
crepancy is now the subject of special study. Simultanecualy, a correlation of
laboratory and in-pile corrosion test data is being made.

Weizhed Tube C siop Test

A three-months run of the weighed tube apparatus was completed and the first
visual inspection of the tubes was mede, The amount of film on the tube walls
was least in the empty sections, more in the aluminum-loaded, and most in the
magnesium-loaded sections. Almost all the areas inspected for possible corrosion
proved to be merely large film deposits. These deposits always appeared on the
bottoms of the tubes. The apparatus has been re-assembled and started on another
extended run. -

.
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Front Tube Corrosion Moclc-Up '

The front tube corrosion mock-up was completed by Minor Comstruction and accepted
by Pile Techmology. Rotameters are being calibrated and other preparations are
being made to start the first run, A borescope has been designed and is being
constructed that can be used with a motion picture camera to give a permanent
record of the tube walls.

Becirculation

The first flow laboratory recirculation test was completed after. 615 hours of
operation., Steam condensate that was circulated through the apparatus during
this period showed negligible irom pickup. The flow rate averaged 14.5 gpm dur-
ing the test with a 25°C tube inlet and 80°C tube outlet temperature. The pres-
sure drop across the tube did mot increase measurably during the test, indicating
no perceptible restriction in the flow anmulus due to film formation.

Corrosion rates varying from 0.010 to 0.55 grams/month/four-inch slug were observed
along the length of the tube. These rates are appreciably lower than those that
have been reported in comparable tests using process water on a single pass

basis,

Test No. 2 is now underway using a mixture of steam condensate and filtered water
to give a solids concentration of 12 ppm.’ Other conditions will be kept the same
as Test No. 1.

C.

Further X-ray studies, to determine the reason for slug cocking, have been completed.
One series of pictures was taken in the 189-D test laboratory of slugs charged by
the pre ized method with a ™C® process tube amd full flow. In this test eight-
inch uranium pieces were used which had been modified by having a convex spherical
surface mmchined on each end to insure one-point contact between slugs. The X-ray
pictures taken at various stages in the charging procedure showed these pieces to

be cocked! in a manper similar to the previously tested regular pieces, although
there were not as many cocked pieces as previously. The pictures also revealed

that the pieces cocked as soon as they entered the process tube,

Since cocked slugs could be ome cause of slug ruptures, tests in the 108-D Build-
ing were made to determine if cocking results from normal charging procedures.
Three stapdard chargee were made under the same conditions of flow and lubrication
as used in the pile areas. The columns were mot seated and the caps were instal-
led mccording to standard procedure. The X-ray pictures did not show any cocked
pieces in these three charges. This cannot be considered conclusive, however,
because of the limited mmber of runs., Further tests of this type will be madee
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Horizontal Coptrol Rods

Construction of the full scale Horizontal Rod Mock-Up has been delayed by strike,
craft manpower shortages, and unexpected ‘additional construction of a steam
supply line. The prototype rod is ready for installation as soon as the mock-
up is complete.

Design of the Experimental Modified Horizontal Control Rod for the old piles is
contimiing. A practical step-plug with considerable freedom of movement- has

been developed. Eszentially it is an extension of the doughnut idea used in the
gun barrels with the major weight of the plug being supported by a set of springs.
This results in a free floating plug which is quite flexible. In addition to

. the development of an external thimble considerable study is being made of the
possibility of a seal at the pile face. This looks like an extremely difficult
problem since for maximm flexibility and control the rod cannot be round and
smooth,

‘M&M@Mﬂm

Testing of the variable orifice for the C Pile shock struts is contimuing. An
orifice has been developed which reduces the initial deceleration from 200 to
approximately 75. The time-displacement curve for this orifice approximates an
arc of a circle but it is hoped that with further refinements it will more neerly
approach the ideal case, which is a parabola.

Evaliation of "Molykote® dry lubricant is continuing at the Test Tower and at the
experimental 3X installation on D Pile. Drop times of 2,72 and 2,38 seconds were
recorded for a pressurized and unpressurized seal, respectively. These times are
considered very good for a flexible rod and are somewhat less than reported pre-
viously for this rod.

Process Tube Asgembly Distortion Tests :
!

Document No. HW-23458 has been issued describing the tests to be run with the
Nine-Tube Mock-Up to evaluate the effects of tube distortion. Fabrication of all
required test equipment and alterations to the mock-up have been chpleted and
testing will start immediately. Preliminary teststo determine the{properties of
process tubes when bowed into an arc are underway. Up to the preagnt time a radius
of curvature of 380 inches has been obtained. At this point thereiis only 0.001
inch flattening in the vertical axis of the tube. This is much less than antici-~
pated by previous considerations, These tests will continue until;the tube fails.
Data to be collected will include dimension changes, maximum stresses, and probe
sizes which can be passed.

METALLURGY OF URANIUM
Fabrication

The metallurgical evaluation of the uranium rods which were experimentally rolled
tc determine the optimum comditions to be used in rolling at the Fernald Feed
Materials Production Center is still in progress. The X-ray data obtained on
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samples of twenty-three of these rods indicate that the degree of preferred orien-
tation decreases as the rolling temperature is increased. The rods which were
finish-rolled at approximately €40°C exhibit a near random orientation. The
microstructure of the rods which wers finisherolled at 540°C or above reveal a
recrystallized grain structurs with grain sizes ranging from 0.020 to 0.036 mm.

The fifty metal compacts produced from uranium metal powder by the Sylvania
Electric Products Company have been tested in the Metals Comparator and represen-
tative samples have been microscopically examined., The results of these tests
irxl:'{gata that the material is uniform with an average grain diameter of 0.006 to
O 0 mm. ’

Uraniup Quality

The results of laboratery studies of metallographic samples from the Jamuary pra-
ductione-rolling indicate that this uranium is relatively uniform with regard to
grain size, mechanical propertiss and preferred orientation.

Uraniug Allovs

Sever uranium~chromium alloys were successfully rolled from one and one-half inch
dismeter cast ingots to one-half inch diasmeter rods. The rolling was conducted
with [approximately a five per cent reduction in area in each pass and at tempera-
tures between 400°C and 600°C. Analyses of samples from the rods indicate that
soms 'segregation existed within the originma: casting and that the chromium con-
tent of the alloys was less tha. expected, A metallurgical evaluation of these
rods is in progress.

Mechanical apd Physical Properties

True stress-strain relationships were obtained for both as-rolled and beta trans-
formed uranium indicating that the as-rolled metal has greater ductility and
toughness than the transformed metal. This study will be continued to determine
the true stress-strain relationships for specimens from uranium rolled at selected
temperatures.

«
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METALLURGY OF
Alunizup

Corrosion tests on ons 63S aluminum slug jacket from a canned slug which had been
subjected to the standard salt-peroxide solution and one which was subjected to
pile process wvater gave no evidence of intergramular attack on either the can
wall or the base of these jackets. Some minor pitting was observed. The 63S
alumimm cap contained a large mumber of mimte shrinkage cracks, particularly in
the weld preheat area. These cracks apperently produced concentration cells,
and in several areas with cracks some intergramilar attack was observed. The
‘weld bead also was subject.to pitting-type corrosion, probably due.to inhomo-
gensous distribution of silicon in the weld.

Considerable difficulty was experienced in the fabrication of sound Al-Mg rod.
Some bers, produced by both forging and rolling, appeared sound on the surface,
but sections through samples revealed some mimute internal cracks.

Control Materials

Alumimm coated borax-glass balls were tested with regard to thermocycling be-
havior and agglomeration. Samples which were cycled four times by heating to
450°C followed by water-quenching show no apparent defects produced either in the
glass or in the aluminum, Four balls which were stacked in a pyramid, contained
in a bronze sleeve, heated to 500°C, and subjected to approximately a sixteen-
pourd load for twenty hours showed no alumimm-to-slumirum fusion,

Corrosion of Canned Slugs

Because of an apparent increase in the number of corroded slug jackets, an
attempt has been made to classify the types of surface blemishes noted after auto-
claving, and to determine which of these types are likely to lead. to slug ruptures,

Several alumimm-jacketed process slugs were examined for the presence of anodic
or cathodic areas by immersion in an agar gel containing "aluminon", an indicator
for aluminum ions, (cf. HW-23366). Tocal anodic spots were noted in pitted areas
and along scratches and chatter marks on the side of the jacket. Certain local
areas on the weld bead reacted anodically. Stained or discolored areas in the
oxide film form during autoclaving were neither anodic nor cathodic,

Corrosion of Procegs Tubeg at F Pile

Examination of a fourtsen~foot section of tube 1092, discharged from the F Pile
on March 13, disclosed the following facts:z (1) The tube had bsen broken eight
and one-third feet from the rear flange; (2) The section examined was severely
corroded at the point of fracture and for a distance of two and one-haif feet up-
stream from this point; (3} There was a large hcle in the tube approximately one
foot from the fracture,

* o
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A thick, scaly deposit was found o the corroded sections of tubes recently dis-
charged from 100-F Area., Its ideAtity is under investigation. The moisture
content of the corrosion product is high, and is only partially expelled upon
heating to 100°C, The following results have been obtained:

Per Cent by Weight

' Drying Per Cent Weight . Moisture Pick Up of Dried
Semple Temperature Loss After Drying Material From Saturated dir
1 Not dried — 4.0
I 100°C 17.2 4.0
I1I 300°c 33.0 7.3

Az a laboratory approach to the problem of process tube seizure in graphite, a
tube section was mounted within two channel blocks. Water was fed into the
anmulus between the tube wall and the bore of the channel blocks at a rate suf-
ficient to keep the tube wet at all times without flooding the assembly. The
process tube was heated by pusing steam 'bhrough it.

During a three-day test, sufficient corrosion product formed on the tube to bind
the tube to the channel blocks so tightly that several blows with a hammer were
necessary to remove the tube from the graphite blocks. A dark gray film of cor-
rosion product was found. Examination of the tube section after removal of the
corrosion product by immersion in a solution of phosphoric and chromic acids
revealed both pitting amd etching. Several of the pits were estimated to be 22
mils deep, 4 similar experiment p:rformed at room temperature resulted in cor-
rosive attack nearly as severe as tnat obtained at the higher temperature.

Materials of Construction for Purex Equipment

Corrosion tests of 336 hours' duration on stainless steels, types 309 S Cb, 347,
316, and Carpenter 20, in boiling uranium product solution and simulated product
streams containing 100 ppm 6f chloride ion concentration were completed; pre-
liminary results indicate a corrosion rate of less than 0.0001 inch per month.

The same alloys have been tested in boiling simulated 1M and 2CU streams con-
taining 1000 ppm of chloride ion. The corrosion rates in the liquid and vapor
. phases were less than 0,0001 inch per month.

Data will be obtained for longer time intervals, and for higher chloride ion
concentrations,
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CANNING DEVELOEMENT
Effect of Slug W on Eight-Inch S t

Limited data obtained this month indicate that excessive warp of the eight-inch
slug cores is directly reducing the canning yield and is reducing slug quality
by increasing the chance of local Al-Si pemetration. Ome of three eight-—inch
slug autoclave failures showed penetration associated with mechanical sbrasion
of the can wall by the slug. It is believed that the full valus of the thick-
walled can is not being realized in present canning practice,

Salt Bath Heat Treatment and Lead Dip Canning

No method has yet been found for pre-~treating uraniin slugs before salt bath heat
treatment to assure alug wetting during lead dip canning. It is planned to try
the Oak Ridge technique using flux covering on the lead dip bath to assure wet-
ting, however, in view of the difficulty of wetting salt bath transformed slugs,
it has been proposed that the rods for this test be transformed prior to machining.

Canning With 635 Cans

Destructive examination of six of the 198 four-inch uranium slugs canned in 635
cans showed good can-wall wetting and high can strength.

Contimued investigation of the cracks in the velds on Hanford slugs has revealed
no fissures extending as far as 19 mils into the weld, This value is the maxi-
mm depth found and reported previcusly.

Bond Strength Tests

Sandwich tests have shown that alumimm can be satisfactory bonded to Al-Si by
using pressures of 7.5 to 13 tons per square inch for three to four seconds with
die temperatures between 500 and 550°C. In order to achieve good bonding it was
necessary to clean all components by successive degreasing, acid etching, and

wire brushing,

Bond strength tests showed that uranium-alumimim bonds produced by hot pressing
usually have a tensile strength of about 2800 psi., This value is approximately
1000 psi higher than the tensile strength of triple-dipped uranium-Al-Si bonds.

Sleeveless Cannigg

Four different methods for coating alumimm cans to prevent external wetting by
4l1-Si have been tried. Graphite, although satisfactory for preventing can wet-
ting, is objectionable because of the possible accelerated corrosion of aluminum
in contact with graphite in pile water. In an attempt to find a substitute for
graphite, magnesium oxide, alumimm oxide, magnesium hydroxide and anodized coat-
ings were tried. Magnesium hydroxide and anodized coatings appeared most
promising.
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Slug Welding

A Genersl Electric Fillerweld machine using 25 alumimm filler wire was tried on
Hanford slugs. The weld bead, although excessively wide (one-fourth inch), is
clean and smooth. Methods of reducing the weld bead width are being investigated.

High Temperature Investigation of Salt Bath Heat-Trgated, Lead-Dipped Slugs

Six salt bath heat-treated, lead-dip canned slugs were heated in air in a muffle
furnace at 400°C for periods up to one week. These slugs were chosen because of
the mmerous unwet areas and the relative lack of metallurgical bonding in this
material. After seventeen hours at 400°C the six slugs showed surface blistering
which did not increase on continued heating. Examination of the blisters dis-
closed growths on the slug and internal pits in the alumimm can. It was evident
that at seventeen hours most of the bond between the can and slug had disinte-
grated, After twenty-four hours the bond was completely gone, leaving a black
powder residue.

Non-Destructive Testing

In the course of developing non~destructive tests for pile fuel elements, an
electromagnetic or eddy current probe method has been found successful in defin-
ing the thickness of the can plus the 21-Si layer of canned slugs. Though
limited in application because of inability to differentiate between the alumi-
num can and the A'-Si layer itself, use has been made of this method in the study
of frost test rejccts where the slug is eccentric, cocked, or warped in the can,

Materials for Use in Al-Si

The oxidized, low-carbon steel tongs, which were used in the canning line con-
currently with a pair of tongs fabricated from type 347 stainless stesl to evalu-
ate their corrosion resistance to molten Al-Si, were found unsuitable for service
after approximately 100 hours use. The carbon stesl tongs were deeply pitted at
areas where the slugs had abraded the oxide coating. The 347 stainless tongs
appeared to be good for 150 hours use on the canning line.

RADIOMETALLURGY
Irradiated Slug Studies

. Eight ruptured slugs, included in the twenty irradiated slugs sent to the
Westinghouse Atomic Power Division hot laboratory in Pittsburgh, were examined
with Mr, D, P, O'Keefe following the work as field representative for the Hanford
Works, The examinations have included partial chemicel stripping, completing the
fractures present in the ruptured slug, and a study of the fractured surfaces.

The metallography and physical properties of unirradiated uranium containing de-~
fects pear and along an inner core, are now being investigated to correlate these
properties with observations made on irradiated ruptured slugs having similar
appearances, R a
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One hundred and forty-one slugs from tubes 3465-H, 3665-E and 3666-E were examined,
Tubes 3465-H and 3665-H had contained rupturss, Cf these slugs, 43 per cent
showed weld attack, 44 per cent showed domuts, and 2/ per cent wers rippled,

The cap and a portion of the canwere removed from a second selected irradiated
slug, The removed pieces are being preparsd for metallographic examination.‘

Procsss ‘I'ubi_ng

The full lengths of process tubes 3361-DR and 1265-DR wers examined. Corrosive
attack similar in all respects to the attack that is occurring on the F Pile tubes
was apparent on both of the DR tubes,

Semples of heavy scale from tube 1092-F as well as samples of the tube near the
break have been taken for examination. This tube showed severs attack at the
usual location (eight to twelve feet upstream from the rear flange) sufficient
to cause weakening of the section sticking in the graphite, and poasible pene-
tration of the tube. Inspection of tubes 2358-F and 2058-F, by means of the
undervater viewer, revealed that these tubes were also corroded near the end of
the rear gun barrel.

Acceptance tests on the 108-B Mstallurgy Laboratory are 98 per cent complete; the
laboratory should be ready for occupancy early in April.

Facilities for underground storage of four sectionod process tubes have been
added to the 111-B Labaratory

uipment

The equipment for removing water from the alumimum containers in which ruptured
slugs are canned and for photographing the rupture in air has been operated
successfully,

The results which have been obtained by the double crystal spectromster using an
alunimm single crystal in the second diffracting position have been very en-
couraging, The diffraction patterns obtained from various uranium samples com-
pare favorably with those obtained by single diffraction techniques. The type

of shielding to be used for the study of radicactive materials with this equip-
ment is being studied.
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Engineering

Project C=412 is reported as 99 per cent completed.,

Metallurgical Laboratory are in progress.

Scope for the P-10 Retirement, Part I-108-B Conversion and Part II-108-B Conver-
sion, have been written and sutmitted for approval.

~J
pup
Lt
<O

Bi-22982

Acccptanc'e tests for the

J



Pile Technology Unit Bi-23982 ==

General

The P-10 program is to be officially terminated by April 7, 1952; consequently,
monthly reports will no longer be written for the P-10 program.

SEECIAL IRRADIATIONS,

Non-metallic materials are being irradiated in special underwater baskets by the
fission product gammas from pile-irradiated uranium pieces, Operational diffi-
culties prevented charging new metal in the irradiation baskets this month.
Because the 105-F Reactor has operated only a short period of time since the last
basket reloading, a survey 1s being conducted to determine if a sufficient gain
in activity resulted to justify the relcading procedure.

Nines samples completed the specified irradiation period and were shipped to
Schenectady for testing.

Plant Assistapce Gagma IrTadigtion Faperiments

Assistance was given Separations Technology personnel in running am experimeat in
the 105-F storage area to determine the breakdown of CCl;, in intense gamma irTra-
diation. The breakdown was so great it caused excessive corrosion of the stain-
less steel equipmant involvod, which resulted in discontinuing the experiment
temporarily.

Fission Chamber Life Test, DPW-M-101, Production Test 10532800

Neutron flux monitoring chambers designed for the Savannah River Works are bsing
life-tested under irradiation. Three chambers were charged into tube 197<-D on
March 19, 1952, Two are neutron monitoring chambers containing uranium and are
operating satisfactorily; the other is a dummy for observation of background,
Extremely sensitive splices of the special triaxial cable used have not proved
reliable at the 600 volt potential used and the difficulty of repairing the
“dummy connsctions without damaging the others made it desirable to disconnect
the dummy. .

Creep Rate of Fuel Pins - KAPL-M-105, Production Test 105-40C-P

The object of the KAPL creep teat is to determine the effect of neutron flu:c on
the creep rate of small diameter stainless steel tubes with high internal pres-
sure. No significant amount of creep has occurred although all circuit elements
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check satisfactorily and temperature control has been excellent. Additional tests
will be required to check the possibility of loss of the stressing helium pressure.

Thermal Conductivity of U-Zr Alloys, AML-M-172 - Productiop Tegt JOS-ide=F

A contimious measurement of thermal conductivity of a wranium-zirconium alloy is
to be made under pile in-adutp.pn. The slug embly was gharged into the DR
Pile during the March outage )a.nd preliminary ata indicate satisfactory
performance,

The electrical resistivity of ordered and disordered copper-gold specimens is
being investigated as a measure of the effect of pile radiation on lattice spac-
ing, The resistivity of the ordered specimen has increased about nine per cent
during the past month,

e - o, A4 ey

The equipment to be used to determine the gas equilibrium and reaction rates
between various gas mixtures and types of pile graphite during pile irradiation,
is 90 per cent complete.

The defective gas circulating pump, oxygen and the water vapor analyzers, and
gas flow rotameters are in various stages of repair. The gas analysis and cir-
culating equipment has been moved to the zero-far level of the DR Pile to avoid
radiation hazard and severe radicactive contamination encountered on the X-1
level,

siatus of Speclal Irradiations

P-10-A pieces charged 234
P-10-A pieces discharged 367
P-10-A pieces being irradiated - 354
Thorium pieces charged 3]
Thorium pieces discharged 65
Thorium pieces baing irradiated 830 -
Special Request samples charged 91
Special Request semples discharged 198
Samples being irradiated 350
- Samples shipped during February 88

== ‘Samples awaiting charging 99
Samples awaiting shipment 197

[
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FROCESS _CONIRQL
‘Pile Operations

New high levels of operation wers attained at B and D Piles. DR Pile has recov-
ered from the leak of January 7, 1952, with no significart reactivity affects
attributable to the water in the pi.l., the water take-out rate has returned to

normal. An observed loss of 25 inhours resulted from the abandomment of 49
tubes in the wet lower-far corner of F Pile. The maximum power level has been
reduced approximately five per cent dus to the flux distortion. Of the total
of ten ruptures during March, seven were removed during normal scram time or
without additional down time, and three required additional down tims. This
mmber includes ons rupture in tube 3686~B in which no definite ruptured piece
could be located but which was considered a probable rupture because of high
radiation levels on equipment used in discharging the tube

During a shutdown for a slug rupture in tube 3873-F, a mumber of stuck metal
charges were discovered in the bottom far region of the F Pile, The Reactor
Section had planned to discharge and remove 39 tubes from production to -elimi-
nate the possibility of future leaks in this region, but sixtesn of the thirty-
nine tubes selected gould not be discharged with the charging machine. Sub-
sequent backseating and discharging work in other pile regions revealed seven
additional stuck charges. A total of forty-nine tubes were discharged anmi re-~
moved from production although various methods and forces up to 52,000 pounds
were required to dischargs some of the metal.

The cutage extended over a period of fifteen days during which an investigative
prqogram was conducted in thirteen process tubes and graphite channels. The
program included visual observation of the outside of process tubes, borescopic
examination of the interior of tubes and graphite channels, and measurement am
sampling of both tubes and channels, Preliminary visual observation of the
tubes and channels indicated that corrosion on the outside of the tubes is
probably a major factor in causing the tubes to stick in the channels.

New maximum power levels at B and D Piles partially resulted from the correc-
tion of central graphite thermocouples. In addition, B Pile benefitted by
increased fla.ttcning and D Pile from apparent increased graphite lattice
conductances.

A statistical study of the rupture behavior of different types of regular metal
slugs indicates that there bas been a significant improvemnt in Group 8 metal
over Group 7 metal. This improvement is revealed in comparisons made at both
400 and 600 MID/T exposure level and shows that the frequency of both cap fail-
ures and uranium cleavages appears to have been equally reduced.

Yatexr Teak Detection

Preliminary testing of water leak detection methods at H Pile under Production
Test 105-509-A with normal gas flow rates has indicated that current moisture
detection devices are adequate to detect the presence of watsr in the gas stiream
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but do not definitely locate the position of the leak horizontally. The study
will be contimued to determine the 2ffects cf varying gas flow rates on both
vertical and horizontal distribution of water that leaks into the pile.

E Pile was shut down on March 27, 1952, with a rupture-water leak in tube
3565, The charge pushed easily, but the pile would not recover in the normal
scram time, indicating at least 100 ih reactivity loss from water. Critical
data at the time of start-up indicated a minimum of 200 ih loss dus to water.
By the end of the month the pile had gained back at least 100 ih during opera-
tion and was operating at 95 per cent of the previous equilibrium level.

Thorium Program

The in-pile inventory of thorium has remained at approximately 850 piesces. The
increased inventory at DR Pile was approximately matched by the decrease at F
Pile due to temporary tube abandorment.

Test Pile Calibration

An investigation of the high TDS values observed recently has revealed signifi-
cant quantities of surface contamination on the uranium eggs. Seventeen egg lots
were tested before and after a nitric acid bath trsatment and in evary case the
TDS value decreased following the pickling., The average TDS valus of the seven-
teen lots before pickling was eighteen and fourteen after pickling. All future
egz lots will be tested befors and after pickling and ti'e pickling bath will be
analyzed to identify the offending impurities,

The vertical flux traverse was completed and the data analyzed, The results
will be used to determine the absolute power lesvel of the pile. This work
essentially completed the pile calibration work and a rough draft of the report
on this work has been prepared, The complete calibration report will require
several weeks for the preparation.

Reactivity Status

A repressentative summary of the reactivity status of each of the operating piles
during the last equilibrium period of the month is given below:

Pile B D DR F* E  Totals
Control Rod Excess (inhours) 155 125 190 150 1.0

Zenon . 699 681. 699 684 716

Plant Ass't, 20 5 6 13 > 49
b 120 105 10C 89 101 515
Dummy Cols 8 36 40 28 5 217
Hot Reactivity 1345 1309 1260 1329 1286

LCc _Allowance ' =392 Al =273 =422 -293

Cold, C]'.ean Reactivity 953 868 987 207 993
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*The ih loss to dummy columns in F Pile has increased by *hir ty-sight since last
month primarily due to the temporary abandomment of forty~nirs tubes in the lower
far corner,

ZLANT SERVICES

Six studs and a jumper bail were tested to determine the cause of their breaking

in service., Variable hardness values and microstructures were found in these

_studs, A spectrochemical analysis showed a chromium content of 16 to 17 per cent

although the studs were presumed to be fabricated from type 416 stainless steel,
a 12 to 1, per cent chromium steel. It was definitely established that a heat

trsat.mont, inconsistent with the composition, was smployed in the fabrication of
these studs, :

In discussing the problem of the failure of welds on casks used for transporting
radioactive metal,the possibility was pointed out that the outer cask may not
rest solidly on the flat car., This condition may give rise to highly stressed
areas, particularly at the welds. Such a condition would be conducive to
fatigue type failures in the highly stressed areas of the cask. Recommenda-
tions were made that a positive, solid support between the cask and flat car
should be provided.

INVENTIONS

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

Signed: M
G. E. McCullough

Manager, Pile Technology
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April &, 1952

SEPARATIONS TECHNOLOGY UNIT

MONTHLY REPORT
MARCE, 1052

VISITORS AND BUSINESS TRIPS

W. 0. Haas, Jr., Knolls Atomic laboratory, visited Hanford March 10-1k
to discuss Redox and Purex separations problems.

Dr. John Flagg, Knolls Atomic Power laboratory, visited here March 27-
28 to discuss Redox production problems.

0. F. Eill visited the Radiation lLaboratory March 2-3 to discuss separa-
tions methods.

W. H. Reas attended a conference on Ion Exchange at Oak Ridge National
Iaboratory March 3e5. .

G. L. Flint attended the American Society for Metals Meseting March 6-7
in Seattle, Washington. :

R. B. Richards and ¥. W. Woodfield visited Carbide & Carbon Chemical
Corp. to discuss production schedules and specifications and Oak Ridge
Nationmal Iaboratory to discuss separations processes March 17-20. They
also visited Argonne National laboratory March 20-21 for Purex process
discussions. .

P. B. McCarthy ettended the ASME Meeting in Seattle, Washington
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BR. J. Sloat attended the ACS Meeting in Buffalo, New York March 24-27
and recruited BS-ME personnsl.

K. HE. Wilmarth visited Radiation laboratory March 26-28 for consulta-
tions on remote control laboratory equirment and technigues.

B; L. Dillon and A. S. Wilson visited Knolls Atomic Pover laboratory
March 28 and Oak Ridge Fatiomal Laboretory March 31 for consultations
on solvent extraction. They also attended the ACS Meeting in Buffalo
March 24-27. '

Cormelius Groot visited Argonne National Laboratary March 1-7 for con-
sultations on separations methods.

CRGANIZATION ARD PERSONHNEL

Personnel totals are as to:l.lén:

Februsry  March
 Administration 2 2
Special Assignment 3 3
Research 41 43
Chemical Develomment 8h &
Process _h3 b2
173 17

Research: Two Tech. Grads. were transferred from Manufacturing and

Purchasing.

. Develorment: One Chemical Engineer and ons Engineering Assistant were

a8 new hires. Two Steno-Typists vere transferred to Medical
and Utilities and General Services. One Engineer Assistant was trans-
ferred from Process. ‘

Process: One Engineer Assistant wes transferred to Develorment.

BiPO), PLANT ASSISTANCE

Canyon Buildings

Extraction Centrifuge Failure - B Plant - The extraction centrifuge
{7-2) at B Plant failed during the cake removal of Run B-12-03-IR-25.
The f£irst portion of cake removal acid had been slurried in the ceantri-
fuge and jetted to the solution tank (7-4) and the secomnd porticn of
the acid was in the centrifuge when the motor failure occurred. Cake
removal from the dead centrifuge was completed by using the weight
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factor dip tube as an air sparger using three seven hundred pound por-
tions of acid added directly to the centrifuge. Approximately 91 per
cent of the run was recovered in this mamner. Since the acid in the
precipitator tank (remaining from the standard cake removal) contained
11 per cent of the run, and the centrifuge radicactivity as indicated
by Beckman readings, was reduced to background level, cake removal was
assumed to be complete and the centrifuge was replaced.

Batch Size Revision - The batch size in tank 6-3 was increased from 98
to 99 per cent of maximmmm starting batch size coincident with rums
B-12-03-DR-31 and T-12-03-H36.

Weste Evaporators - The waste evaporator at T Plant operated routinely
for the month. Concurrently with the pumping of 113TX as feed for the
evaporator, the instantansous evaporstiocn rate fell from the previous
month's average of 750 gal/hr to 700 gal/hr and the sludge in the evap-
orator rose from spproximately 875 gallons to approximately 1600 galloms.
Considerable difficulty bas been encountered in rodding the concentrate
tank after dumping causing a great dsal of variation in concentration
ratios per rin. The overall concentration retio for the period of

March 1 through March 23, 1952 was T4.5 per cent with e log beta decon-
tamination factor of approximately k.0. -

The waste evaporator at B Plant operated with difficulty for the month.
Two major difficulties impeir the operating efficiency of this unit.
One is the caking of the coils with sludge causing a large decrease in
the overall heat transfer coefficient and the other is faulty trap
operation in the steam system.

The B Plant evaporator was flushed twice. Ths first flush increased
the rate from 345 galloms per hour to 752 gallons per hour. The second
flush, made when the rate bad dropped to 516 gallons per hour increased
the rate to 817 gallons per hour. Approximately 5h0 gallons of sludge
remained in the evaporator at this point.

At month's end scme Aifficulty in pumping waste fram the C Tank Farm
was being experienced; apparently dus to a plugged line. The location
of the plug has not been determined.

Concentration Buildings - 224

Bismuth Phosphate By-product Precipitator Flush - B Plant - The second
nitric acid-hydrogen peroxide flush of the bismuth phosphate by-product
yrecipitator was made following Run B-12-02-D-56 at B Plant. The total
waste loss for the flush was 1.38 per cent of an average run. The flush
returned 12 per cemt to the E-L Tank. Ths Beckman background on_the A-1
Tank was reduced by a factor of two, from 26 x 10-12 to 12 x 10-12 emps.
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The bismuth shosphate by-product cake is being removed from the centri-
fuge via the precipitator at both plants to prevent hold-up of bismuth
phosphate in the precipitator.

Isolation Building - 231

Production Test gl-lk - Bvalmtion of Use of Filter Boats -~ Fourteen
runs have processed cycles and one
plutonimm (IV) oxalate cycle with the cxalate precipitate filtered into
"Filter boats" and transferred to the Purification Buillding as the pre-
cipitate under Production Test 231-1%. Data for the first sevem proces-
sed, Runs T-12-02-IR-25, H-26, H-30, H-31, H-32, H-33, and MRC-2 are as
follows: tetra fluoride bulk demsity: 1.13 to 180 grams/cc; apparent
reduction yleld 98.2 to 100.1 per cent; c/q summstion 0.2617 to 0.8499, |
average 0.5T11 (c/q summation for standard runs is 0.3726 to 0.9161,
average 0.5T1l). Filtering times bave ranged from 30 to 150 minutes
for the approximmtely 13.5 liter sluxrry volume, excluding washes. Air
leeknge in the vacuum transfer system has lsad to erratic performance.
Some difficulty in removing sufficient water from the precipitate to
prevent "slopping” in the FM Line mechanical furmece charger has been
experienced. In an attempt to reduce the moisture comtent, air is being
drawvn through the precipitate for one hour before loading out.

Three Redox runs have been processed -through one peroxide and ¢<me
oxalate cycle. Preliminary data indicate that sodium decontamination
is satisfactory. Additiomal runs are planned.

S Plant Runs - Redox material is being processed without difficulty al-

the acidity of solutions as received continues in a high range
requiring 6§ to 10 Kg of sodium hydroxide (100 per cent basis) for
neutralization. This is an addition of sodium 17 to 39 times greater
than the amount of uct preaenﬁ. Sodimm in the AT solutions have
ranged from 2.5 x 10° to 4.0 x 10" ppm. Sodium in metal prepared in
the Purification and Fabrication Building from this material was present
to the extent of less than 5 ppm, & concentration comparabls to that in
metal prepared from bismuth phosphate plant material whers AT solution
sodimm concentrations renge fram 150 to 1000 prum.

Filtration of the first cycle product solution (through the N-2 filter)
was discontinued with Run S-02-03-1-39. This eliminates all filtration
of Redox solutions. An insufficient number of runs has been processed
to evaluate this change. Bismuth phosphate rums continue to be filtered
prior to both peroxide cycles.

In summary it appears from spectrochemical data that the AT solution
(1solated product nitrate) derived from either Redox or B and T Plant
streams was of adequate purity and were camparable except for high sodium
content (%0,000 prm) in the Redox derived material and Be (600 pmm),

Ia (6400 prm) and Hg (4000 pmm) in the bismuth phosphate plant solutions.

: e
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Pressure Testing of Filter Boat Plastic Storage Bags - In conmmection
with Production Test 231-1%, Demonstration of 231 Building Filter Boat
Station with Plutonium (IV) Oxalate and Plutonium Peroxide Flowsheets,
a pressure test of the plastic bags used for encasing the filter boat
during storage was performed. This action was necessary due to the

" possible increase in pressure iriside the bag due to alpba bombardment

of water releasing hydrogen.

Three plastic bags as received from the vendor were inflated with air
until the bag failed. The bursting pressures veried from 30 to 38
inches of water. All the breaks were due to a fallure in the seam of
the bag. Two breaks occurred along the vertical seam, while the third
occurred on the seam joining the bag to the heavy ring.

PURIFICATION AND FAERICATION BUILDING PLANT ASSISTANCE

RG Line

Task I (Purification) - Recoamendations were made for processing two
non-standard batches, X-12-3-4 and X-12-3-5. Appraximately 900 cc of
EMnO), and 300 cc of HI had been added to X-12-3-4 instead of 1100 cc of
HI. Approximately 300 cc of KMnO} and 800 cc of HI had been added to
X-12-3-5 instead of 1100 cc of HI. In addition part of the axalic acid
precipitant had been added and approzimately 500 cc of solids were
Present in the latter beatch.

Procedures by which the plutonium from these batches could be salvaged
for further processing with 234 Building equipment free from large quan-
tities of manganese had not been previocusly developed. The developed
Procedures resulted in 58.5 per cent recovery for subsequent process-
ing in the 22k Building.

Task ITI (Reduction)- A gesket failure during reduction of miscellaneous
scow and boet sweepings for rum Y-12-3-6 on March 2, 1952 resulted in

a glove failure and comsequent gross contamimation of parts of room 231.
Operations in this room were suspended until March 21, 1952, for decon-
tamination work. Gasket failure frequency has been approximately one
failure per 1000 runs since plant start-up. A new type bomb with two
gasketed seals independent of each other was designed, fabricated,

and tested with & uranium tetrafluoride reduction. The inner gasket
vas filed to & point wvhere its failure was assured during the test run
on wanium. Very little escape of reactants occurred through the de-
fective irmer gasket and the outer seal was umaffected. This principal
vas adopted for a design of bombs for routine RG Line use.

A second protective device was designed, fabricated, and evaluated by
carrying out a wranium tetrafluorids reduction. This device included
a baffled and packed section into which vapor and reactant discharge
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could be cooled, decelerated and contained. This equipment proved to
be adequate protection during a reduction in which a gasket failure wvas
made to occur, but would be heavy and more difficult to handle during
routins operations than the existing bamb or the new bamb with two
gasketed seals.

RM Line

Task II (Hydrofluorination) - Furnace temperature calidration data vere
used to design controller cams for thes Task II furmaces. These cams
provide the shortest possible time cycles (ca. 6.5 hours) to carry out
the drying arnd hydrofluorination procssses currently used.

The first batch of plutonium (IV) oxalate caks was processed in the RM
Line on March 18, 1952. By March 27, eleven batches had been hydro-
fluorinated. The tetrafluorides produced have been excepticnally uniform
in color within each boat and all fluorides which were properly dried in
the 231 Building have had a normal color. No process difficulties have
been observed. Minor equipment difficulties include:

a. Small FF leaks in HF lines, and through some solenocid valves,

b. Water back-up from a teflon aspirator, and

c. A seraration of a boat lining from the body of one of the boats.

A more serious equipment problem is leakage around the filter disks of
the boats. This allows precipitate to pass through the filter in the
231 Building and results in:

a. High recycles,

b. Non-representative supernatant sampling, and

¢. Accumulation of product in an inaccessible compartment of the boats.
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Task III (Reduction) - The first reduction of plutonium tetrafluoride
was made on March 18, 1952. This and all subseguent reductions have
been made using calcium and sulfur as "heat-booster” chemicals in accor-
dance with production test 235-5. By March 27, seven reductions had
been made. Reduction yields have ranged from 50.2 to 95.3 per cent.
In all cases the button has remmined with the slag during the unloading
operation. This necessitates 2 hand separation. Production test pro-
cedures are being studied and varied to produce better yields and but-
ton-slag separations.

Miscellaneous

Production Tests - Production Test 234-5 (Plutonium (IV) Oxalate Preci-
pitation in RG Line Equimment) bas been completed and the fimal report
is being prepared. Authorization to adopt the process to production
has been obtained.

Production Test 235-5 (Reduction With Calcium and Sulfur) is being carried
out in the RM Line.

Production tests have been written for:

1. Briqustting and recycling turnings through casting,

2. Eydroflucrimmtion of turnings, and

3. TUse of an Incomel boat for FM Task II.

Pressure Bulld-up in Sealed Sample Can- The pressure bulld-up in a sealed

sample can containing 160 units of plutonium nitrate-sulfate solution
had virtually ceased at 75 1lbs/sq in gauge after 120 days of storage.

REDOX PLANT ASSISTANCE

Plant Perfcormance

Redox production was resumed on March 6 after a psriod of reworking off- .
standard uranium product solution. Operation was essentially continuous
for the balance of the month although several processing rate adjust-
ments were required in order to cops with process difficulties while
maintaining production. A resume' of the plant process performance 1s

Fb-7
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given later in this report. The overall summary of plant production
performence is as follows:

Approximate
Batches of Uranium processed 13
Plutonium produced (ATTC) 158.5 x 1013 (56 batches)
Per cent Uranium to waste 0.6
Per cent Plutonium to waste 3.1

Process Performance

Full radicectivity level operaticn was reestablished on March 6 at a
urenium processing rate of 2.0 units/d operating three uranium and three
plutonium extraction cycles. Operation was normal and continued umtil
March 12 when it became necessary to reduce the production rate to

1.5 mits/d in order to alleviate an apparent emulsion formation in the
disengagement sections of all extraction columma; particularly 2A and

3A Columns. Through temporary instrumentatiomn, it was determined that
the liguid level in 2A had risen above the normal overflow level and
vas intermittently discharging plutonium-bearing organic solution to

the vessel vent system which drains to the salt-waste receiver. The
subsequent appearance of several successive high plutonium losses in the
wvastes disposed of to the underground storage confirmed this observation.

Plant operation from March 12 to 19 was characterized by fluctuations in
production rates between 1.0 and 1.5 units/d in order to comtrol 2A
Column overflow and minimize waste losses. During this period instru-
mentation was installed on all extraction colwmms in order to detect ab-
normally high ligquid levels in the disengagement sections. The product
overflow piping on both 2A and 3A Columns was also examined from the
standpoint of restrictions or possible gas entraimment and blockage.
Based on these cbservations, a decision vas made to redesign and fabri-
cate tvo new enlarged jumpers for the locations in question. The plu-
‘tonium extraction cycles were shut down on March 18 for the installation
of the new jumpers while maintaining a low (1.0 unit/d) production rate
on the wreanium extraction cycles.

After 2A and 3A Column Jjumper installations, production rates were
increesed to an average of 3.0 umits/d until March 24. A 36-hour inter-
val of trouble-free 4 units/d operation in the plutonium cycles, in order
to reduce inventories built up by first cycle operation during the shut-
down, indicated that the new piping on 2A and 3A Columns had signifi-
cantly increased the capacities of the organic overflow lines from these
columms. During the above period of 3 units/d production rate in the
uranium cycles, a cyclic risimg and falling (on approximately a 15 to
20 minute interval) of the liguid level in the 2D Column disengagement
section was observed. Coincident with this action of 2D Column, abnor-
mally high uranium losses appeared in the salt westes which indicated,
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as observed previously on the plutonium extraction cycles, that 2D was
overfloving uranium solution intermittently to the vessel vent system.
A decrease in the decontamination factor across the second wanium cycls
also became apparent, which indicated further, that entraimment of fis-
sion products from the 2D disengagement section was being experienced.
Introduction of non-scavenged feed was started on Merch 21 in order to
eliminate a possible source of solids, which are known generally to
contribute to phase disengagement difficulties, from being introduced
into the solvent-extraction columms.

Production rates were again adjusted to 2 wits/d on March 25 in order
to process an off-standard feed batch wvhich had becoms diluted with coet-
ing removal waste. Processing of this feed was coitiplsted on March 27
with no unusual operating difficulties. At month-end 2ll extraction
colunns are being given a thorough water flush in an &ttempt to remove
imparities accumulated on.the columm interfaces and believed to be con-
tributing to the disengegement difficulties. During the shutdown of

2D Column for water-flushing & redesigned Jumper vas installed on the
disengagement section overflow in order to minimize any tendency toward
blockage. Intense study 1s elso being given to all process feed solu-
tions in order to detsrmine the source or sources of contaminants which
are contributing to emulsification in the solvent-extraction units.

No mechanical dif¥¥culties were experienced with Redox agitators or
pumpe during the month. :

Actlivity released to the atmosphere through the ventilation stack aver-
aged 0.3 curie per day (I131l) with peaks of 1.0 to 1.9 curies per day
during periods of dissolving. Heater difficultiss are being experienced
on both A and B silver reactors necessitating reduced dissolving rates
in order to maintain proper off-gas temperatures of 375°F.

SIMMARY OF REDOX OFERATION

Period covering 3/6/52 to 3/12/52; averege production rate of 2 units/d
of uranium:

Decontamination Pactors (dF) Per Cent Waste Losses
—_Urenim Plutonium
Cycle Beta Gamm Bete Ganmm Uranium Plutonium
lst U k.h 3.5 k.0 3.2 0.03 0.2t 7
2nd T 1.9 1.6 - - < 0.001 -
U 0.7 0.8 - - <.0.001 -
2nd Pu - - 2.0 2.2 -- 0.1
3rd Pu - - 0.7 0.8 - 0.01
Overall 7.0 5.9 6.7 6.2
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Period covering 3/12/52 to 3/19/52; average production rate of 1.0 to
1.5 wmits/d uwranium:

Decontamination Factors (4F Per Cent Waste Losses

: um - um
Cycle Peta  Gamma  Beta Gamma Uranium  Plutonium
st U k.3 3.5 3.0 2.5 ‘ 0.01 0.1 to 2.8
m U 109 107 - - ‘0-001 -
kd U 006 0o9 - ’ - ‘Ooool -
2nd Pu - - 2.7 2.6 - 0.1
32'(1 Pu - - 1.5 106 - . 0.02
Overall 6.8 6.1 T.2 6.7

Decontemination Factors (dF) Per Cent Weste Losses
__Uranim _Plutonium
Cycle Beta Gamne  Beta Camma Uranium Plutonium
1st U 4.4 3.9 3.6 3.2 0.5 0.7 to 3.0
2nd U 1.1 - 1.0 - - 0.001 - .
3rd U 0.9 1.2 - - -2 0.006 -
2nd Pu .- - 2.0 2.0 - 0.2
3rd Pu - - l.2 1.0 - 0.001
Overall 6.4 6.1 6.8 6.2

Approximetely two-thirds of the recovered wranium betches produced during
March contained less than the tentative specification value of 300 per
cent of matural uranium gamme radiation from fisesion products, the re-
‘maining one-third being in the range of 300 to 560 per cent. The plu-
tonium content of the recovered wanium was 14 ppb, or less (compared
with a tentative specification value of 100 ppb).

Approximately three-quarters of the PR cans shipped from the Redox Plant
during March read in the range 10 to 100 mr/hr on the side. The re-
maining one-quarter ranged from 100 to 250 mr/hr, read on the side. The
uranium content of the plutonium averaged on-the-order-of 0.l weight
per cent.

Process Chemistry

The build-up of non-volatile "oily residue” in the Redcx Plant hexone
was followed during the month. Samples of the IOO Stream (hexone ef-
fluent from the IO Column) ranged fram 440 to 3100 mg oily residue/l.
Samples taken from 0-2 Tank in 276-S Building (after distillation in
the Plant) ranged from 5 to 190 mg/l. In genmeral, the plant distilla-
tion removes aprroximetely 90 per cent of this oily residue fram the
hexone.
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An exhaustive series of tests is in progress in the laboratory to deter-
mine the causes of emulsification in the Redox Plant solvent-extraction

columms. DBased primerily on phase disengaging time tests, it bas been

sstablished that both the plant hexome and the plant cold agueous

streems contain unknovn emulsifying factors in moderate amounts.

These

as-yet-unknown agents apperently concentrete at the extraction-column
interfaces during continued operation thereby compounding their original

effects manyfold.

a procedure to remove the unknown emulsifying egent from the plant
hexone, (b) demonstreting a suitable antifcem agent, and (c) identifying

end for removing the unknown emulsifying agent or agents in ths plant

agusocus gtreams.

Two samples of hexone immersed in the

radistion field on-the-order-of 2 x 10
and tested for nom-volatile oily residus with the followimg results:

Hexone + Redox IAFS

Hexone + Redox IBS

%OO-F cooling basin in a gamma

Current efforts are concentrated on (a) developing

R/hour vwere removed after 22 days

Fon-volatile Residus, g/l

b days 15 days 22 days
0.92 2.12 k.90
2.38 7.26 8.78

Some build-up of non-volatile matter occurs in the hexone-IEX system in
the absence of radistion, the increase amounting to 0.92 g/l in 10 days.

Two runs were made in a 3/8-inch Mini (miniature mixer-settlsr) to

study operation of the Redox 2D (or 3D) Column with water fed to the

top of the columm for the purpose of reducing the Al, Fe, and Na contents
of the recovered uranium streean.

The stresams fed to the Mini were:

E,0 (Stage 1)

2DS 2.2 M ARN

0.05 M Fe(NE,S03),

-0.2 M ENO,
2IF 2.0 M URE

0.2 M HNO,

flow = 0.5

flow = 1.25

flow = 1

flow = b
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In one run, the scrub vas introduced via stage 2, and in the other via
stage 4. The feed was introduced in stage 5. Through analyses for Na,
Fe, Al, and U (vhich have not yet been run) it is hoped that a pattern
of behavior will become apparent thet can be translated to expected
plant performance. "Hot" runs will be made to evaluate decontamination
performance .

URANIUM RECOVERY PLANT ASSISTANCE
241-U Tank Farm Operations

The acidification of Blend Batches #1 and #2 was completed during the
period. Present analyses reveal that the variocus ioms are present in
aprroximately TEP process flowsheet ratios, but somevhat more dilute in
concentration dus to the sddition of outside water (sumps, Jet dilutionm,
week m3) .

Operation of the acid dissolution turbidimeters bas not been rellable
thus requiring viswml inspection of the sample to determine its clarity.
Both turbulence in the cup, caused by the air jet, and a film clinging
to the glass sides of the cup give erromecus readings. It may be neces-
sary to replace the turbidimeter with a light source-mirror errangement.
To date no reliable pH readings in.'ve been cbtained from the electrodes
in the Blend Fanks.

The construction status of the various tank farms is as follows:

2hl-U - ”a%
2hl-c - 82 %
241-B - bk %
2h1-T - 35 %

The cold side of 241-WR vault has been accepted from construction.
221-U Plant

Construction is virtually complete on "cold" piping and electrical sys-
tems of 221-U Building except for painting end labeling of lines. All
Irocess vessels have been installed and 26 of the 38 canyon cells have
been accepted with the remaining cells to be completed by April 1.

Acceptance tests for the six pulse generators have been completed and
ell units were found to be satisfactory. Piston leakage varied from
1.18 gm maximum at 25 cycles to 0.54 gpm meximum at 90 cycles. In all
cases the leakasge decreased with an increase in frequency. The final
leakage correlates fairly well with the calculated flow through the air
bleed hole in the piston.
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The four pulse generators installed in the cells will be run continuously
et 75 cycles/min for as long as possible as soon as the cells are turned
over to General Electric (expected to take place during April).

Preliminary measurements of pressure drop across the sand filter indi-
cate that the drop will not exceed 7.0 inches of water during normal

operation.

Standard operating procedures for 221-U Building production line "A" are
ready for reproduction. Two shakedown rum plans have been issued and
run plans for concentrator shaksdowns are being published.

224-U Plant - T03 Conversion - Eleven lots (88 drums) of UO; were proces-
sed during the month, 7 lots (56 drums) of which were shipped to K-25.
lowering the final calcining temperature from 300°C to 290°C shortened
the oversll cycle approximeately 30 minutes with no change in product
enalysis. An additional 20 minute reduction weas realized by lowering
the temperature to 280°C with a slight but noticeable increase (0.2%)
in HNO3 content. A series of special pot samples taken at 1/2 hour,

1 hour, and 1-1/2 hour imtervals indicated that the Hy0 and HNO3 con-
tent are less than specifications one hour after the charge passes
through the plastic stage. (One and cne-half hours after plastic the
charge tempsrature was 260°C). This indicates that a still further
reduction in the final charge tempereture may be realized resulting in
an 8-hour or less overall time cycls.

During the calcination of UNH from Redox containing a greater than flow-
sheet quantity of Ru, the pot radiation readings rose rapidly up to
1250 mrep/hour maximum. Additional redioactivity was also noted in the
Tecovered nitric acid. High residual activity (up to 30 mr/hour) in the
enpty pots was reduced to almost normel when low activity (fission pro-
duct gamma 0.8 of matural uranium gamma) UNH solution was calcined.

224.U Building comstruction is approximately 98 per cent complete with
a2 target campletion date set for April 1, 1952. Campletion of the lag
storage tanks for U-237 cooling 1s promised for April 1.

Process Chemistry

A laboratory-scale UNH-to-UOz calcination pot bas been installed to per-
mit simulation of the plant calcination stap. Initial tests will be
mde first employing pure UNH, and then with the same mmterial spiked
with varying concentrations of Na, Al, and Fe.

REDOX AND METAL RECOVERY DEVELOPMENT

Process Studies

In conjunction with Chemical Research, investigations have been started
to explore methods of achieving additional decontamination (if required)
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in the TEP process. The purpose of such investigations 1s to increase
the certainty of adequate decontamination of the aged metal waste in
one solvent-extraction cycle, and to decrease the ageing required to
permit adequate one-cycle decontamination. These investigations are
focused on the possibilities of a tail-end clean-up, and on chemical
changes in the solvent-extraoction process.

In conjunction with Analytical Research and Mechanical Development (pro-
cess Engineering Unit of the Design Section) plans were laid to fabri-
cate s contimmous gamma monitoring test unit for low activity streams.

It is planned that the wnit will utilize & scintillation counter and will
be tested initially om Redox condensate. When adequately demonstrated,
this unit should £ind valuable application in the monitoring of TBP
condensates from 221-U, and possibly on the Redox 3EU stream.

Chemical Deve

Purex Solvent-Extraction Studies. During the momth seventy-nine Purex-
Jrocess solvent-extraction studies, with CCly as the diluent and with
"e0ld" (unirradiated) uranium weres carried out in 321 Building. These
studies vere made in simple and dual-purpose- 3-inch-diameter glass pulse
columns. They included IA, IB, IC, and 2D Columm HTU and flooding
determinations, under the approximate conditions of the Purex flowsheet
presented in Document HW-22888. The highlights of the new findings are
as follows:

1. The performance characteristics of a IA Colum with fluorocthene per-
forated plates (0.125-in-diam. holes, 23% free area, spaced 2-inches
apart) vere considerably inferior to those reported last momth with
stainless-steel plates of the same geometry. The fluorothene plates
decreased the column capacity to about half of that cbtainable with
stainless-steel plates and increased the HIU's by about 20 per cent.

2. The l.5-inch-amplitude capacity and BIU's of a IA Column with a
"standerd-cartridge" (stainless-steel plates, with 0,125-inch diam.
holes, 23% free area, spaced 2 inches apart) did not differ signifi-
cantly from those (reported last month) for a l-inch amplituds.

3. A dual-purpose IA Columm, with no more than the normal (2-inch)
plate spacing at the intermediate feed point performed satisfactorily.
In a "standard-cartridge" dual-purpose IA Column run at 1200 gal/(hr)
(sq £t), sum of both phases, 0.9-inch amplitude, and 50 cycle/min an
HTU of 0.7 £t, equal to that previcusly obtained in a simple IA Columm
under comparable conditions, wvas determined. (The wranium loss from
the 6.9-ft extraction section of the dual-purpose columm was 0.006%).

L. The capacity of the IB Column scrub section with a "standard-cart-
ridge” was found to be in excess of 1800 gal/(hr)(sq f£t), sum of both
phases, indicating the adequacy of a 6-inch diameter for the IB scrub
section at an 8.3-ton/day uranium processing rate. HIU values of less
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than 1.6 £t were determined, the wranium losses from a 13.2-ft IB scrub
sectien being less than 0.001% of the IBF uranium content.

Mechanical Develomuent

Purex Waste Concentrator Corrosion Studies. Additional runs have been
made in & betch semivorks-scals Purex waste concentrstor in which metal-
lurgical samples of Type 309 SCb, 347, 304 ELC, 302, 30k, Carpenter 20,
and 430 stainless steel have been exposed to saturated vapors, condens-
ing vapors, and boiling dottoms liguid. The conditions in the concen-
trator simulate the solution and conditions in the Purex No. 1 acid con-
centrator. Two runs have been mede in which the samples were exposed
for 50 hours to solutions nominally comtaining 1 g/l C1- (approximately
1000 pmm) and 2 g/1 C1” (approximetely 2000 ppm). In all cases the cor-
rosion rates for 300 series stainless steels arnd Carpenter 20 stainless
stesl have been lass than 0.0018 inch per momth. The Type 430 stainless
steel underwent & maximm corrosion rate of 0.0023 in/month. Additional
.tests are underway with solutions nominally containing % g/l C1- (approx-
imately 4000 pmm C1-).

Purex Continuous Waste Concentrator and Acid Fractionator. A semiworks
Bcele comtinuous Purex 1AW concentrator end acid recovery fractiomeating -
tower is 75 per cent complete in 321 Building. Shakedown runs are ex-
pacted to be underway by April k. The equipment comsists of a 1lh-ft
long single tube evaporator (1 inch tube diemeter) equipped so that the
overhead vapors pass to a 12-ft long fractionating tower packed with
1/2-inch stainless steel Raschig rings. Instrumentation is provided

to allov continuous operation of the equimment.

Purex Corrosion Testing Program. A corrosion test program is underway
to evalate the corrosion resistance of Type 309 SCb, 304 ELC, Carpenter
. 20, and 316 stainless steels exposed to simulated Purex solutioms, IAW,
IAP, 2AW, ICU, Urenium product, 20F, Pu pmroduct, and an agitated two-
rhase system representing the JA Column feed point. Metallurgical sam-
Dples of the four materials were exposed for 336 hours in both the liquid
and vapor of boiling solutions representing the uwrsnium and plutonium
product streams comtaining 100 pme C1”. Corrosion retes were lsss than
~ 0.0001 inch/month. Similar metal specimens exposed to liquid and va-

" pors of boiling IAW and ICU containing 1000 ppm C1l™ gave corrosion rates
of less than 0.0001 inch/month after 150 hours exposure.

Other samples exposed statically for 100 hours to IAP, 2IF, and 2AW
solutions at room tempersture gave negligible corrosion rates for IAP
and 2TF solutioms comtaining 1000 and 2000 ppm C1- and 2AW solutioms
containing 1350 and 2700 ppm C1~.

Tests will continue to determine the threshold valus of Cl~ concentra-
tion where corrosiom becomes excessive.
E%g - ”::. o . B ."‘ “we A 0y
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Pump Development

Hot Semiworks Cemtrifuge Feed Pumps. The first of the submerged regen-
erstive turbine-type, centrifuge feed pumps for the Hot Semiworks has
been accepted. The pump was cperated for 43 hours in water. Operation
was smooth and quist. A calibration curve (speed vs. delivery) has been
epared. At a discharge head of 26 £t of water the delivers

0.148 gal/min at 1735 rev/min (115 volts) and 1.24h gal/min at 2180
rev/min (1k0 volts).

General Engineering Laboratories Submerged Motor- » redesigned for
use as an agitator driver was provided with a 10- diameter propeller
type agitator dblade in a 500 gal tank full of water. A small low-head
cen 1l pump inswres water circulatiom through the motor at a rate
of 8 gal . In operation at 1750 rev/min, agitation wvas extremely
violent and the motor wvas overloeded. The agitator has been replaced
_with an 8-inch dismeter blade and operation has been resumed to cbserve
the effect of agitator thrust on the bearing thrust faces.

Test Machines. One bearing test machine has been set up and
put in operatimm with a graphitar bushing and a stainless steel shaft
lubricated by CCly. A second machine is ready for operation. Diffi-
culty is being encountered during initial operation in obtaining consis-
tant and reproducible torgque readings under various loading conditions.
Bated on initial operation, CCl) does not appear to be a worse lubricant
than hexome.

Materials Testing

Amercoat 1§7h Tie-Coat, a primer designsd to de applied oﬁar other pro-
tactive coatings before the application of Amercoat 1574 has been re-
ceived for evalumtion.

Hot Semiworks

Construction of the Hot Semiworks is 81 per cent complete. The Change
House, Bullding 2707-C, was accepted with minor exceptions on March 19,
1952. Equipment installation and piping was campleted and cleaning

* and testing was started in the Solvent Handling Building. All tanks
sxcept the dissolver and waste concentrator have heen installed in the
cells. The ventilation air filters were installed but have not been
tested. The walls and ceilings of the cells have been painted with
Amercoat 157h.

The Hot Semiworks Manual is 98 per cent complete in rouéh_draft and 20
per cent complete in final copy. :
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Solvent Extraction Applied to Bismuth Phosphate Process Streams

Recovery of Urenium from Current Metal Waste - Uranium has been extrac-
Ted from current metel waste (wmeutralized) in a two-cycle metal
recovery process utilizing 12.5 per cent TEP in hydrocarbon (flowsheet
IB, BW-23588). Overall decontamination was inadequate by a factor of

aprroximately 15. Investigations aimed at improvement are in progress.

Purex Process Second Plutonium Cycle Reflux

A reflux flowsheet has been designed for the second plutonium cyclse.
The purpose of the new flowsheet is to furnish purified product at

60 g/1. The sdvantage of such a process 1s that concentration of dilute
ITEP streams by boil down or by ion exchange could be eliminated.

The process as visualized involves five extraction, two scrub and five

strip stages. The high plutonium concentration stages would be in the
odbagd mmdwnm anlemen o Ldova Lsnah i‘- -

Tail-end treatment of a simulated full level Purex ICU hy scavenging
with copper sulfide gave decontaminmation factors of 28 tor ruthenium,

3.3 for gross beta and 5.2 for gross gamma. When couplesd with the decon-
tamination achieved in the preceding extraction-s -strip operations
the oversll decontaminmation factors were 2.3 x 10° for ruthenium,

1.k x 10° for gross beta and 3.1 x 10° for gross gammm. These data sug-
gest the application of copper sulfids scavenging to Uranium Recovery
RCU streams to achieve additiomal decontamination for off-standard
streams which do not meet fission mroduct ruthenium specificatioms.

Head-end scavenging of dissolver solution with copper sulfide followed
by extraction and scrub gperations yielded a Purex IAP with decontamina-
tion factors of 4.5 x 109 for gross beta and 9.1 x 10% for gross gamm
(F.P. data incamplete). It has been found that any urenium which is
reduced to U(IV) during the precipitation of copper sulfide by HoS can
be conveniently re-oxidized without introduction of impurities by pms-
sage of nitric oxide gas through the solution at room temperature.
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Amberlite IRA-400 and litharge. Study of the flov rate of Purex IBU
through various adsorbent beds as a function of particle size and hydro-
static head revealed satisfactory flow through alumina, zeolite and
‘mixtures of zinc oxide and zeolite but unsatisfactory flow through zinc
oxide alone due to formation of a heavy raste.

Similar investigations are being carried out om the adsorption decontam-
ination of Redox IBU. In gensresl, batch decontamination factors have
proven less promising than those previously obtained with Purex IBU,

the highest valuss ocbtained thus far being 18 for gross beta and 10 for
gross gamma given by zinc oxide powder. Litharge shows some promise
for decontamination of the Redox IBU streanm.

Miniature Mixer Settler

The twelve stage, 3/8 inch KAPL model miniature mixer settler (MINI) was
set up and put into operation during the month. Initial calibration
runs are being made under Urenium Recovery RA conditions and indicete
that operation of the unit is entirely satisfactory. It is planned to
use the device to produce Uranium Recovery and Purex solutions for ad-
sorption and scavenging studies as well as to demonstrate, under dynmamic
conditions, the effect of process modifications.

Resin Column Coupling

It has been found that Dowex-50 should not be oven-dried (110°C) before
it is used in resin columns since presumably the resin spheres crack
and/or splinter during the drying process, and the sharp edges, corners,
etc., act as gas bubble formation centers. Some gas formation (probably
nitrogen) takes place in the resin bed during the plutonium adsorption
and elution operations, but when the resin column is filled with undried
Dowex-50 the collection of gms in the resin bed during the adsorption
process is complately elimineted and the minor amount of gases evolved
during the elution steps is not troublesame.

The laboratory investigations bave indicated that a resin columm packed
with Dowex-50 (50 to 100 mesh) can easily handle a throughput of 30
ml/min/cm@. The feed used in these investigations wes simulated Redox
IIBP diluted to 0.3 M HNO; and ca. 0.5 g/l Pu, and the plutonium lost
to the waste stream from %he laboratory resin column was ca. 0.04%.
This loss could be decreased even further by increasing the length of
the columm. The pressure required to attain a flow of 30 ml/min/em®
in the laboretory facility was ca. 5 to 7 psig (approximately one foot
packed resin section). -

Extrapolat?.ng to a seven inch diameter column having a packed section
of five feet in height, approximetely 10,000 liters of solution contain-
ing 5.6 kg of plutonium can be processed per 24 hours. This columr may
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require 25 to 35 psig on the plutonium feed to attain a throughput of

30 ml/min/cm®. This pressure is rrobably an upper limit es this estimate
is based on the laboratory experiments wharein the pressure drop through
the piping and control equipment 1s uninown.

Pulse Columm Glove Box

The construction of the alphe glove box pulse columm is 100% complete
end leek testing and shalke-down runs are in progress. Initial "cold"
uranium runs were being made at month end, and plutonium HIU studies

are planned shortly after the first of April om the Recuplex Process.
These runs will be made in a2 column cartridge consisting of one inch

spaced, uncoated stainless steel plates with 0.0k inch diamster holes
and 23% free ares. :

Treatment of Off-Standard Purex Streams

Consideration is being given to mesans of treating off-standard streams
in the Purex process. Preliminary data indicate that a product wanium
stream, such as IIEU, comtaining above tolerance amounts of plutonium
may be adequately and econamically decontaminated from plutonium by
passage through a cation exchange resin. Comnsideration is also being
given to the treatment of organic waste streems which contain excessive
apounts of uranium, plutonium, or both due to high dibutyl phosphate in
the organic stream. Prior to recycle of the products in the agueous
streams derived by washing these streams in the IO column, the dibutyl
phosphate should be removed or destroyed. Attentiom is being given at
present to analytical methods for dibutyl phosphate in preparation for
studying ways to destroy or remove it fram such stresms.

Decontamimation of Redox Concentrator Distillates by Ion Exchange

Studies with short columms of hydrogen-form Dowex-50 resins show that,
at the flov rates used, about 2,600 bed volumes of simulated Redox con-
centrator distillates at pH 4.5 may be passed through the resin before
activity in the efflusnt rises above a constant value representing a
gross beta IF of about 20. Activity which comes through the beds
initielly is largely ruthenium. Whan the break does occur, ruthenium
and cesium activities in the efflusnt rise sbarply while strontium and
rare earth activities remmin constant at a low level. At the flow rates
used, a resin bed three feet in diemeter would handle the output of dis-
tillates from the Redox plant.

Regeneration of the resins with 6 M HNO3 showed that most of the acti-
vity was reedily removed while about 10 per cenmt adhered very tightly.
Sixty-eight, 86, mand 91 per cent of the activity was removed with 18,

53, and 180 bed volumes, respectively, of the regenerant. Camplexing

agents to remove the more tightly held activities mey aid in the

regeneration.
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Ruthenium Chemistry

Equilibtriwm in the tracer ruthenium(IV)-TTA distributien experiments is
attained very slowly. In experiments in which the TTA concentration
was held constant at 0.1 M and the perchloric acid concentration was
varied from 0.2 M to 0.005 M, equilibrium was not reached after shaking
for elsven days. The maximmm distribution coefficient (Ef) cbserved

in these experiments was 0.0C5 at 0.005 M acid. In experiments where
the acid concentration was held at 2 M and the TTA concentration varisd
from 0.1 M to 0.005 M, no distribution into the organic phase wvas ob-
served affer shaking for 18 days. Charcoal does not appear to catalyze
the reaction. Because it is not known how long an squilibration time
is necessary in these TTA studies the feasibility of using a cationic
exchange resin to stuly the complex ion chemistry of ruthenium is being
investigated.

Ancther method of studying complex ion formatiom, J. Blerrum's method
of "corresponding solutions” using the property of light adsarptiom,
has been found to be unsuited to the study of the nitrate ion complex-
ing of ruthenim(IV).

Experiments are still in progress to ascertain the nature of the
ruthenium(IV)-nitrite ion reaction. Preliminary results indicate that
thiz re;ction may not involve the reduction of ruthenium(IV) to ruthen-
ium(III).

2_313»-5 PROCESS DEVELOPMEN?T

The group transferred its activities fram the 231 Building laboratory
to the nev quarters in the 234.5 Building during the month.

Purification - The performance of the plutonium(IV) oxalate precipita-
tion process applied to AT, 2BP, and 3BP solutions was evaluated in
terms of the composition of the filter cake and metallic plutonium
derived by reduction of the plutonium tetrafluoride cbtained by direct
hydrofluorination. The composition of the metal was satisfactory in
all cases vith the exception of the Ia content of the material derived
from bismuth phosphate plant type AT solutions which varied from
800 to 3000 parts lanthanum per 10° parts of plutonium. Ths sodium
content of the metal derived from Redox type solutions was reduced to
less than 25 prm in all instances.

Recuplex - Operation of the 1/2" Mini unit in simulation of a Recuplex
CA Column (Chemical Flowsheet #3, wranium stand-in; 1 scrub and 11
extraction stages) gave waste losses of 0.5-0.7 per cent at total
throughputs slightly below the flooding point of 1200 cc/hour.
Simulation of a Recuplex CC Column (Chemical Flowsheet #5, uranium
stand-in; 12 stages) with the 3/8" Mini demonstrated losses of

1.5-1.6 per cent and a flooding point of 600 cc/hour.
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Phase I of the Project Proposal for the Recuplex installation (request-
ing funds for detailed engineering design) has been approved by the A
and B Committee and bhas been submitted to the Atomic Energy Commission
for approval. Document HDC-2519, entitled "Certification of Funds
Information for Recuplex Project”, has been sutmitted to the Atamic
Energy Commission for transmittal of the information to the Bureau of

the Budget.

Crucible - Fifty CD-110-1 crucibles were transferred to the Separa-
tions Section during March. Thirty-tvo experimesntal CD-110-1 and
CD-110-2 crucidles of various grein compositions were pressed and 28

of these have been fired st 1800°C. Bulk damsities and parcentage -
voids of each dry mixture were determined by tamping to comstant volumes
in a brass cylinder.

INVERTIONS

All perscoms engaged in work that might reesomably be expected to result
in inventions or discoveries advise that, to the best of their knowledge
and belief, no inventioms or discoveries were made in the courss of
thelr work during the period covered by this report. Such persons fur-
ther advise that, for the period therein covered by this report, note-
book records, if any, knpt in the course of their work have been
sxamined for possible iiventions or discoveries.

LBt

R. B. Richards, Manager
Semarations Technology Unit

4 /8 /52
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MARCE 1952

VISITORS ANI BUSINESS TRIPS

E. W. Rebol and S. A. Reed, General Electric Company, ANP Project, Oak Ridge,
Tennessee, visited Hanford Works March 13 for discussion of analytical and
accountability methods.

G. J. Alkire spent March 3 at ANL and March 11-13 at KAPL, discussing mass
spectrometric analyses.

A. H. Bushey spent March 10 at Site X-10 and March 1l at Site K-25 with the
Carbide and Carbon Corporation, Oak Ridge, Tennessee, discussing analytical
methods.

R. Ko spent March 23-27 at Buffalo, New York, attending the American Chemical
Society Meeting, and March 28 at KAPL for discussion of analytical methods.

G. J. Alkire, A. H. Bushey and T. K. Bierlein spent March 5-7 in Pittsburgh,
Pennsylvania, attending the Pittsburgh Analytical Conference.

T. K. Bierlein spent March 4 at the ALCOA Plant, New Keningston, Pennsylvania,
discussing analytical methods.

W. N. Carson spent March 3 at the Beckman Instrument Corporation, South Pasadena,
California, discussing analytical methods.
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G. J. Alkire spent March 10 at the National Bureau of Standards in Washington,
D. C., discussing analytical methods.

Analytical Unit

ANALYTICAL RESEARCH

Assistance to Redox Control Laboratory

Two members of Analytical Research were assigned to each of the Redox control
laboratory shifts during the month to aid in solving the many troublesome lab-
oratory problems. Many, if not all, analytical methods received attention in ome
respect or another. Erroneous values for acid were tracked down to errors in
the standard buffer sclution and to imperfect respomse of the pH meter; accurate
buffers were prepared, and one pH meter was modified by expanding the scale to
allov easier reading. A new calibration curve for the photometric determina-
tion of dichromate was prepared when it was discovered that the dichromate con-
tent of process streams had been doubled. Difficulty with the americium-curium
procedure vas found to result from the addition of too great an excess of flu-
oride with the resultant precipitation of excess ceric fluoride. Erratic values
for plutonium in salt waste streams were found to result from inéffective opera-
tion of the magmetic stirrers; corrective measures were improvised and an in-
vestigation has been undertaken to find & more efficient stirrer and stirring
technique. High results for plutonium in UNH product were observed to result
from the precipitation and subsequent slow dissolution of uranyl fluoride; excess
washing was insugurated to allow complete dissolution of the uranium salt. The
sample size for the determination of plutonium in dissolver solution and Redox
feed was reduced to half in order to eliminate possible beta-gamma interference
during alpha counting. The x.ray photometric determination of uranium was ob-
served to yield low results; this was found to follow from the fact that the
standard reference solution had not been renewed for an appreciable period of
time and had concentrated somewhat as a result of evaporation. A direct and
rapid ruthenium procedure was placed in service. Although not suitable for ab-
solute determinations, it is of value in obtaining relative figures that give a
good index of process decontamination.

Special analyses performed included the determination of plutonium(IV) in salt
waste samples; the analysis of slurry hold-up samples for plutonium, which re-
vealed that 40% of the alpha count was retained with the solid matter; and the
analysis of air samples from the Redox Process building, which revealed that
high beta.gamms activity was due to ruthenium.

During the month increasingly large quantities of U-237 were observed im uran-

ium product; one sample contained total gamma radiation that was 2200% of that

of natural uranium. Since this represents the firzt supply of appreciable quan-
tities of this isotope, its characteristics were studied in some detail. The
first indication is that the previously indicated beta and gamma half thicknesses
are somewhat low, since it is observed that a 25 mg/cm2 gold absorber passe:s ap-
Preciable U-237 betas and a 5.2 g/cm2 lead =zbccrbcr passes appreciable gammz ra-
diation from the isotope. As a result, these previously proposed absorber: may .
prove to be insufficient. 3Beta and gamma specification analyses for Redox procurt
are presently being made with the use of increased absorber thicknesses to
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eliminate U-237 radiation; freguent absorptiom curves and analyses for specific
fission products are made to ensure the validity of the counting technique. Con-
tinued investigation of the chromatographic procedure for separation of fission
products indicates that & pretreatment with hydrochloric acid-hydrogen peroxide is
effective in converting the ruthenium to a form that will be retained on the
chramatographic columm; this treatment, however, appears to precipitate zirconium
and thorium (UX;), so that they cannot be subsequently re-extracted with the
fission products. A study with various complexing agents is being undertaken in
continued work on this problem.

Difficulties with the coulometric determination of uranium were encountered during
the month. These were found to result from two causes: the precipitation of bis-
muth in the lead reducter columm during the analysis of waste storage solutions
and the attack of bromine and hydrobromic acid on rubber stoppers and rubber base
stopcock grease. The first difficulty was eliminated by removing the bismuth by
internal electrolysis with a platinum-lead couple; the second was removed by
eliminating the source of rubber.

4 sample of reagent teank ANN was examined as part of an effort to find foreign
compounds responsible for emulsion formation in Redox Process columms. The solu-
tion was suspect because of its brownish color and putrid odor. Extraction with
hexone produced a colorless solution and a slimy, light-colored material that
eventually collected on the container walls and at the interface. Upon removing
the aqueous phase and adding water, the brown color was immediately restored to
the hexcne and the slime dissoclved. Attempts to extract the ANN with carbon tet-
rachloride and ether likewise resulted in emulsion formation. In the latter case
a8 portion of the ether extract was recovered and evaporated to yleld a yellowish
residue, having a strong odor, isobutyric acid. Overnight desiccation of this
residual solution to remove remaining water produced an odorless, strongly hygro-
scopid powder. The first infrared absorption pattern of this material was poorly
defined, so that no identification was possible.

An improved procedure for the determination of U3°8 in U0, was developed and
pPlaced in service in the 222.S Building Laboratory. It ctmsists of dissclution
of the UO3 in hydrochloric acid in the presence of 10% hydroxylamine to destroy
any nitrate complex; the insoluble U Og is then dissolved in a phosphoric-sulfuric
acid mixture, and the tetravalent uranium is subsequently determined by photo-
metric means. The procedure gives somewhat higher results than the previously
employed one and eliminates the erratic results formerly obtained.

Isotopic analyses of UO; performed to date have given the following results.

Lot % U-235 Lot % U-235
6 0.709 12 0.664
7 0.680 13 0.659
8 0.677 14 0.657
9 0.6Th 15 0.638

10 0.668 16 0.660

11 0.654 17 0.647
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Comparison of Hanford and Oak Ridge results for the determination of water in

003 showed the latter to be twice the former. BHanford employs the Karl Fischer
procedure for titrating water leached from the sample. Oak Ridge employs a
procedure involving ignition of the sample and subsequent absorption and weighing
of the water released. When the Oak Ridge procedure was tried at Hanford, it
yieled the higher results, thus indicating that the Hanford leaching technique
removes only the surface moisture from the sample. It is planned to adopt the
OCak Ridge procedure.

In-line Monitoring

The investigation of the applicability of scintillation counters for the continuous
monitoring of the gamma activity of process streams has continued. A scintilla-
tion counter considered suitable for monitoring condensate receiver sclutions

wvas designed and is under construction. If found suitable in laboratory tests,

it will be installed for trial omn the process line.

- Various aspects have been examined in a study of the suitability of glass elec-

. trodes for continuously measuring the pE of highly radiocactive process solutlons.
The pH of cold synthetic TBP neutralized waste soclutions has been measured con-
tinuously with the aid of six different types of standard Beckman electrodes and
a Beckman Industrial Model R Recording pH Meter. During a two weeks period the
asymmetry potential in all cases changed in amount equivelent to 0.3 pH units, and
the change in overall measured pE value varied between 0.1 and 0.5 units. Cne
glass and one calcmel electrode were immersed in a plutonium solution of about
PH 5 for a_five day period; the continuous exposure to = calculated bambardment
rate of 105 alpha particles per minute had no effect on the msasur=d pH value.

At month's end a test was set up exposing two glass and two calomel electrodes
immersed in a simulated TBP neutralized waste solution to a &.5 curie cobalt-60
source; during the first several days, with a total exposure of 225,000 R, no
variation in reading was observed. Arrangements are being made for further elec-
trode tests in the 105 Building slug basin, or perhaps in the underground waste
storage tanks.

The Baird infrared analyzer, purchased for making continuous determinaticns of
moisture in pile atmosphere, does not operate setisfactorily. The manufacturer

has requested a four week period to allow him to evaluate this application of

the instrument before sending an engineer to Hanford. In the meantime a set of
Aminco electric hygrometers has been set up and tested in the laboratory. The
'mits, which collectively cover the range fram 1.6 to 99% relative humidity, proved
to be stable and to yield results precise to * 1.5 relative humidity units. Lab-
oratory tests have been made only with air-moisture mixtures, but the manufacturer
claims that the units are applicable for determining moisture in carbon dioxide

or carbon monoxide and that they may be employed under reduced pressure.

General

With the campletion of the P-10 project at Hanford, consideration is being given
to other applications of the two mass spectrometers previously employed for the
znalysis of process samples. Applications that will be investigated include the
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analysis of carbon dioxide from the pile area, P-13 samples, inert gas blanketing
meterial fraom the 321 Building, helium from the 200 Area, and helium employed for
heli-arc closure of canned slugs.

Further investigation with a coulometric procedure for determination of acid
included study of a preliminary extraction technique for separating acid from
aluminum or uranium salts. Various amines dissolved in organic solvents were
employed as extractants. Initial studies revealed 95-106% recoveries from pure
acid solutions and somewhet less reliable recoveries from solutions containing
aluminum.

A modified Karl Fischer procedure was investigated and found suitable for various
plant analyses. The various camponents are not combined into one reagent but are
prepared as two separate solutions that are not combined until they reach the
titration vessel; since neither solution is hygroscopic, the titer value remasins
constant for many weeks.

ANALYTICAL SERVICE

Work Volume Statistics

The following tabulation shows the source and volume statistics for samples on
- which analyses were caompleted:

= February March
Samples Determinations Samples Determinations

Process Control - 234.5 666 3,105 378 3,048
Process Control - Metal Preparation 511 1,060 601 1,424
Research & Development Programs 1,740 3,163 1,812 5,180
P-10 Contral . ok3 9,430 848 8,480
Water Quality, P-13 : 625 1,755 555 2,082
Redox, TBP, UO3 1,263 3,331 1,623 L, 484
Process Reagents 334 693 338 515
Essential Materials 8 16 L8 793
Special Samples LL8 5,170 383 2,0u2

Totals 6,538 27,723 6,586 28,948

100-300 Area Services

On March 21 the last P-10 slugs were processed and except for a small amount of
P-10 clean up work the mass spectrameters are now free to support other programs
or processes. On March 24 five people were transferred to other laboratories
leaving four on days to provide analytical service for customers requesting mass
spectrometer analyses.

The P-13 equipment has not operated for the majority of the month due to failure
of a recirculating pump. Start up will be on a revised program where changing

Fc¢-5
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conditions will require izmediate sample analysis. Pile Technology Unit and Analyt-
ical Unit supervision have mutually agreed that rather than place additional Analyt-
ical Unit personnel cn shifts and utilize only a portion of their time it would

be more econamical and efficient for the P-13 operators who have free time to per-
form these analyses. Consequently, the majority of the month has been spent in
training the operators in the methods and techniques of the gas analyzer in prepara-
tion for this shift work.

Analytical Unit

A special analytical service problem of interest was the determinatiom of total
chlorides in the vapor phase of a carbon tetrachloride system which had been sub-
Jected to heavy radiation by Separation Technology Unii persomnel. None of the
samples had a total chloride content expressed as chlorine greater than 0.1%.

The spectrographic analyses of UG3 product for B, Cr, Mo, Ni, P, and W is now per-
formed in the 3706 Spectrographic Laboratory and the remaining spectrographic analy-
ses will be transferred to this laboratory as soom as it is equipped for the work.
This will free the 234.5 Building Laboratory of the cross contamination problem

and center all uranium work in ome laboratory.

In routinely determining tungsten in uranium billet samples by the cupferron spec-
trographic method it is possible to simultaneously determine the concentrations

of other elements. The detectable limits for these elements have now been estab-
lished and in ppm. are as follows: tungsten, 10; cadmium, 1; gallium, 1; hafnium,
20; molybdenum, 1; palladium. 1l; tantalum, 20; titanium, 1; and zirconium, 1. The
detectable limit for molybdenum by the carrier concentration method is 2 ppm.

234-5 Building Laboratory

The sharp decrease in the number of samples submitted during the month was due to
process difficulties encountered in the R. G. Line reduction hood on March 1, 1952.
Diversion of the laboratory air supply for several days forced evacuation of the
laboratory. The remainder of the time prior to operations start-up was used to train
personnel on new procedures, sharpen up older procedures, clean the laboratory and
rearrange equipment and working areas for more efficient operatioms.

As a result of the R.M.A. Line start up on March 18 and subsequent initiation of

a production test for evaluation of the reduction of plutonium tetrafluoride with
calcium and sulfur, routine analysis of button samples for sulfur has been requested.
The Methylene Blue Method for determining sulfur as the sulfide is being used and
appears to be satisfactory. Experimental data indicates reproducibility of = 35%
(99% confidence level) and a limiting sensitivity of approximately 0.3 ,ug sulfide.
It has been tentatively estimated that 130 man-hours/menth will be requéred for

this additional determinationm.

Spectrographic assistance was provided whcn « brown tetrafluoride powder was ob-
tained in the R.M.A. Line on Run #RMDC-3-2-3-3. The primary contaminant was found
to be sodium at a concentration of 40,000 ppm.

Spectrographic analysis of black crud from the 2A and 3A Redox columns indicated
that the material was principally aluminum, silicon and iron although calcium,
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chromium and phosphorous were detected in moderate amounts.

The recovery of plutonium from laboratory waste solutions continued during the
month with a total of 273.154 grams returned to the 231 Building process.

222-8 Building Laboratory

During the month two chemists from Analytical Research and a Senior Analytical
Service Supervisor were temporarily assigned to each shift to detect and correct
problems associated with analytical and laboratory procedures. Changes resulting
from this special assistance enabled the laboratory to increase 1ts efficiency
to a point where adequate service was provide for a 3-ton Redox rate and time was
available for assistance to Research and Plant Assistance programs,

The primary sample sizes for total alpha analysis of Redax starting solution (E-T)
and the column feed solution (H-1-F) were reduced fram 0.25 to 0.125 microliters
to prevent alpha absorption by excess uranium on the sample discs and eliminate
the possibility of exceeding the beta tolerance of the Alpha Simpson Proportional
counter. Sample sizes for waste samples were also adjusted so that the alpha
counting retes would fall within the present waste checking limit chart used by
222-B and -T Laboratories. =Use of this chart will prevent numerous reruns and
recounts and laboratory supervision will be in a better position to determine the
reliability of the alpha results on the waste samples.

The suspension of head-end ruthenium treatment on March 19 eliminsted three sacnles
(B-3, B-4, and H-1-F), two of which (H-3 and H-4) were extremely difficult to
analyze because of high radiocactive and undissolved solids. The elimination of
these samples and associated resamples necessary to obtain a representative sample
has decreased the laboratory work losd significantly. '

Preliminary precision studies of plutonium and uranium results on Redox samples
for the period February 4 to March 6 are as follows:

t 4 Precision of Average

Sample Analysis (99% Confidence Level)
-7 AT 1.5
H.1l-F AT l.2
E3 AT 0.75
PR Line AT 0.94
El2 U 0.43

A standard sample typical of Redox uranium product (El2) was submitted for analysis
and the specific gravity, beta-gemms and alpha total determinations agreed closely
with the standard values. The x-ray photametric uranium values were 1.10% low.
This situation has been corrected by recalibration of the x-ray photometer curve.

Analysis of a standard sample typical of Redox plutonium concentrate solution (E17)
indicated that the precision of the specific gravity values were satisfactory but
the results were somewhat low. The alpha total and nitric acid determinatioms
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agreed with the standard value but were not highly precise.

Analytical Unit

Determination of Pu IV content in IAW samples confirmed the assumption that in-
camplete oxidation of Pu in the IAF was the cause of the high losses in the IAW.
As a result, Plant Assistance perscnnel have requested that the amount of Pu IV
in the IAF and IAW samples be routinely determined during this period of high
vaste losses.

In apalyzing the 3 BP and PR Line samples for total alpha, brown colored discs
having counting rates 5-6% below normal discs were frequently cbserved. Investiga-
. tion revealed that the stainless steel discs used for mounting the samples were
apparently of different types of steel and reaction between certain discs and the
solution produced the brown color. Passivation of the discs in a nitric-acid
sodium dichromate solution prior to use has eliminated the trouble and reduced the
number of reruns.

On March 4 the chromatographic method of determining the fission products in Redox
uranium product was replaced by a ratic mathod which is faster and more relisable.

In this method direct gamma counting on a scintillation counter with a 7.2 g/sq. cm.
(originally 3.5 g/sq. cm.) lead absorber to eliminate interference from U-237 is °
used and the reported value is the ratiaq of this count (corrected for reduced Ru
103-106 gamma) to that of natural uranium. The same procedure is used for the beta
ratio excert a 25 mg/sq. cm. gold absorber is used in place of the lead absorber.

Continued changes are being made in laboratory operating procedures to speed up the
flow of samples. Analytical balances and equiprment for fission product analyses .
have been removed from gloved boxes and placed in open hoods. Charts rather than
graphs are being used to calculate nitric acid values from pH readings. Preci-
sion data on the various analyses are being collected to determine the reliability
of laboratory results and to control the number of reruns. A duct-work leading
from the flame photameter chimney directly into the hood exhaust was installed to
prevent build up of activity in the gloved box containing the flame photcmeter. A
Principal Shift Supervisor who is in complete charge has been added to each shift
releasing the two Shift Supervisors for closer observation and follow up on in-
dividual analyses being performed in the laboratory.

Methods Control

Activities of Methods Control personnel in direct support of a laboratory are re-
ported under the applicable laboratory heading.

Safety and Special Hazards Control

Four high air samples occurred in the 234-5 Building Laboratory during the menth.
Two of these were obtained in Room #134 where work was being performed under SWP
conditions. The third sample was obtained in Room #135 as a result of a sample
spill which occurred when an employee attempted to remove a frozen stopper from
a 1 ml. dilution flask. The fourth high air sample occurred in Room #157 and the
cause is unknown since no off-standard or unusual incidents were reported.
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Analytical Unit —

A routine shift survey in 234-5 Building Laboratory om March 13 detected a spot

of floor contemination near Room #£136 in excess of 5 x 10° d/m. Upon cleaning the
area, a small piece of metal, thought to be plutonium, was discovered. Although

the exact source of the material is unknown (routine laboratory operation with
metal was suspended during this period), it is suspected that the contamination

was related to the transfer of the dissolving box contents from Roam 134 to a gloved
hood in Room 139. This transfer was conducted under SWP conditions and subsequent
surveys indicated good contamination contreol.

The 222-S Building Laboratory was evacuated at 3:50 P.M. on March 8 due to high
fission product concentration in the leboratory air. The source was traced to

the 202-S stack which had discharged copious quantities of ruthenium. The building
air was back to normal in 2 hours.

The concentrate of alpha emitting material in the air of certain rooms in the
222.S Building exceed®d the assault mask level (3 x 10-11 /cc) during the period
of March 15-17. Eigh readings were dbierved in Rooms 2B, 42? 4B, 4D, 4J and 4K
with the highest in Room 2B (7.1 x 10-% ,ug/cc). Masks were not worn until 4:00
A.M. on March 18 principally because of éhe time lag required for confirming pre-
liminary results and delay in notifying laboratory supervision of the original
high counts. The air was below mask level on March 18 but on March 23 mask level
was agein observed. The maximum observed this time was in Rooms 2B and 4E (6.4 x
10-11 cc). The cause for these high alpha air samples had not been determined
at month's end, but building personnel are endeavoring to find the answer. There
is same speculation that part of it may be due to uranium rather than plutenium.

There were 20 cases of skin contamination during the month which can again be
traced to inadequate survey of gloves and work stations. An intensive program is
being undertaken by all shifts to reinstruct all personnel in special hazards
procedures.

IRVENTIONS

All Analytical Unit personnel 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 March, 1952 except as listed below. Such persons further advise that, for
the pericd therein covered by this report, notebook records, if any, kept in the
course of their work have been examined for possible inventioms or discoveries.

Inventor(s) Title
None

Manager, Analytical Unit
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VISITORS & BUSINESS TRIPS

There vere' no off-site visitors sponsored by this Unit during the month.
Business trips made by personnel of this Unit during the month were as follows:
Bzra Hollister spent March 24 - 26 in Seattle, Washington, attending the

regional A.S.M.E. meeting and presenting a paper entitled "Handling of
Radioactive Materinls."

ORGANIZATION AND PERSONNEL
Personnel totals for the Technical Services Unit are summarized as .follows:

February March

Laboratory Engineering 84 86
Technical Information 93 85
Administrative : -3 -
Unit Totals 180 174
LABORATORY ENGINEERING SERVICES
c ol d - 6 222

Uork volume statistics for the Mechanical Shops are as follows:
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February March
Customer Unit No. of Man- No. of Man-
or Frograp Jobs . Hours Jobg Hours
[ n ' r-10 : 6 319 2 46
o eted " Pile Tech. (Incl.
Bxponential Pile) 37 718 40 633
Separations Tech. 29 457 36 758
Analytical 17 456 1. 194
Technical Services 9 205 16 238
Others -2 el -2 245
Sub-Totals 111 2228 120 2114
one on Jo P10 2 0 0 C
Not Cogpleted Pile Tech. (Incl. :
Exponential Pile) 6 58 10 258
- Separations Tech. L 487 10 257
Analytical 4L 118 8 i
Technical Services 11 592 11 545
Others -2 191 -2 192
Sub-Totals 39 1446 L 1297
Total Work Done 3674 3511
Man-Hours
o cklog: To Complete
0 tarted R-10 2 19 0 Q
Pile Tech. (Incl.
Exponential Pile) 6 112 10 180
Separations Tech. pVA 286 10 228
Analytical 4 99 8 236
Technical Services 1 644, 11 621
Others -2 45 -2 g
Sub-Totals 39 1205 41 1273
J ot Yet R-10 0 0 0 0
tarted Pile Tech. (Incl.
Exponential Pile) 16 439 12 342
Separations Tech. 7 185 8 139
Analytical 8 149 8 331
Technical Services 7 252 2 123
Others 56 842 2 612
Sub~Totals 4L, 1867 32 1547
Total Backlog 3072 2820
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The Mechanical Shops are operating on a 2820 man-hour backlog, which represents
approximately 14 working days with present forces. The shop continued to provide
routine machinist assistance to all Technical Units through the Building 3706 and
Building 222-S one-man shops.

The following work was completed for the Technical Units as indicated:

Apalvtical Services

Considerable machinist assistance was furnished in connection with Building
222-S start-up. This assistance included the completion and installation of

a revised Falling Drop Apperatus and a revised 0il Displacement Primary Sampler.
Many small items incident to the completion of laboratory equipment require-
ments for this building were completed and delivered. A second high priority
work order for 100 Teflon pipet tips was completed. These pipet tips were
fabricated in the Technical Shops because outside vendors were unable to meet
the required delivery date. Moreover, the plaht supply of the Teflon used in
the fabrication of these pipet tips is maintained in the Technical Shops
special stores caption. Improvement ir fabrication technique and the fixtures
used resulted in more than a 100% savings in fabrication costs over the pre-
vious order. These pipets were fabricated for approximately $2 each.

Pile Technology A

Fabrication of a Flexowriter Control Panel to be installed in the 105 Building,
100-B Area, was completed. Work entailed sheetmetal fabrication and heliarc
welding of an instrument cabinet. The unit required dust-tight and all-welded
construction. Design changes incorporated at the recommendation of shop per-
sonnel included the substitution of felt for the specified rubber seals, the
substitution of Teflon drawer slides in place of the ball bearings, and the
addition of angle iron stiffemers on door panels. Several 3"x6"x12" high den-
8ity concrete blocks similar to those in use at Brookhaven National Laboratories
were fabricated in the shop. These blocks have been covered with masking tape
at the recommendation of shop personnel. This method of protecting the blocks
against flaking and dusting proved more satisfactory and much cheaper than the
taping and painting method proposed. Close fitting gas-tight tubing connect-
ions were machined on the ends of 12 special canmned slugs. Other 25 aluminum
fittings were also fabricated. Fabrication of 20 process control tubes for
100-C Area graphite diffusion studies was completed. Vacuum~tight heliarc
welding of thin walled aluminum can to the 3/8" thick top and bottom plates was
done on the inert gas welding lathe. A sounding tank to be used for locating
cracks and imperfections in canned process slugs by a supersonic methed was
completed. The lucite tank is felt lined and is equipped with a variable-
speed gear-reduction mechanism for the rotation of slugs being tested. Fabri-
cation included the sounding heads which will be immersed in the tank. The
construction of a thermal cycling unit for uranium studies was completed. The
unit consisted of two brass plates separated by a glass tube. The completed
work was completely leak-free, and capable of holding a five micron vacuum. A&
vacuum-tight seal was made by grooving brass plates so that a neoprene gasket
could be placed under a uniform pressure. :
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Fabrication of an air pulser for the Metal Recovery Research Program was com-
pleted. Mechanical details, tolerances and finishes were developed during
fabrication. The unit has been successfully used to produce a square sine
wvave pulse. A second modified unit is being considered. Fabrication and
erection of a solvent washing rack and the installation of two pumps and three
stirring motors in the rack is proceeding under the direction of a Laboratory
Equipment Design engineer. The customer has furnished the necessary stainless
steel tanks. Fabrication involves leak-tight stainless steel pipefitting and
the fabrication of the Teflon and neoprene gaskets required for the installation
of large diameter sight glasses. A second 9' gloved box was completed and
delivered. Additional bracing as recommended by the shops was installed to
provide sufficient mechanical strength to protect the Homolite windows.
Mechanical details to improve leak-tightness were incerporated.

Technical Services

Fabrication of a diffusion cell lift was completed and delivered. This mech-
anism was required to lower a drop of liquid into another liquid without the
loss of any particles so that diffusion properties could be accurately deter-
mined. The mechanism was fabricated from gears and gear racks available from
the special stores caption maintained in conjunction with the shop. The unit
was mounted on a table also fabricated by the shops. Some development and
experimental work was required to enclose a 3/8" x 13" Alnico magnet in a poly-
ethylene envelope. This magnet will be used for magnetically stirring the
cohtents of PR cans used in the 222-S Bullding. This required a type of pnly-
ethylene welding not available elsewhere on the plant.

All vacuum apparatus necessary for the metal-to-ceramic brazing experiment
was set up in the Metallurgy Laboratory in the 300 Area. Several sample runs
were made but results to date are not completely satisfactory. Additional ex-
periments are planned for the near future.

Glass Sho ldgs. 3706 and 222-8S

Work volume statistics for the Glass Shop (exclusive of P-10 services) are as
follows:

obs Completed February March
New 78 112
Revisions 21 12
Repairs - -9
Totals 106 133

Eleven of the above jobs required quartz fabrication. At the present time the
shop has a backlog of 17 jobs which will require about eight man-days to complete.
Three of the jobs on the shop backlog require quartz fabrication.

One glassblower is being trained in the art of quartz working and is shoulng

promising ability. This training program is in anticipation of the completion
of the quartz working facilities in Building 3706.° The glass lathe required to
complete the quartz shop equipment is now scheduled for delivery on. April.ldv .,
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Work volume statistics for Laboratory Equipment Development, expressed in man-
hours, are summarized as follows:

February March
Drafting* Draf ting**
Engipeeripg & Misc.,  Eocipeerdng & Misc.
Engineering 50 386 Q 375
Metallurgy - 136 184 111 217
P-10 - 45 - 55
Pile Applications - 53 - -
Separations Techpology e
Development 134 176 83 338
Research ) o152 404 158 361
Analytical
Service 418 1146 380 851
Research . 17 : 10 78 26
Technical Services
Laboratory Engineering 522 618 457 517
borato ment Develo
t g3 618 204 1004
Totals 1512 3640 1512 3744

* Includes 1488 hours of drafting time.
#% Tncludes 1512 hours of drafting time.

Relatively high work loads continued in connection with design and outfitting of
equipment for the analytical laboratories and multicurie cells of Building 222-S.

The following work was done for the various customer groups, as indicated:

Pile Engineering

Engineering assistance was given on the drafting of the hydraulic load cell,
slug weighing apparatus, rib position test, horizontal rod adapter for the
test hold, gamma tube, Hanford Cask, hydrostatic pressure tester, process "P*
shipping cask, control rod gland, clamping jaw, inlet nozzle test plug, and
various charts and graphs.

Metallur
Engineering assistance was given on design, checking, and scoping of various

items of equipment for the metallurgy "hot" cell; and on the drafting of film
test apparatus, test sample No. 2, rear plug dry-test channel, rig position
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test, crystal growing furnace, sample slide rack, sounding tank, scanning de=-
vice, thermo shock unit, and various graphs and charts.

£=10

Assistance was given on drafting of toepler pump, a schematic drawing, and
various graphs.

velopgent
Continued assistance was given on outfitting the multicurie cells of Building

222-S, and of several gloved boxes. One technical graduate continued to work
full time with chemical development on the multicurie cell problems.

Chepical Regearch

Continued assistance was given on outfitting the multicurie cells of Bullding
222~-S, and the alpha pulse column gloved box. Assistance was given on the de-
sign of a shaker, multiple unit extractor, and column water jacket. :

C ces

Work continued on outfitting and testing the analytical line for Building 222-S.

A mock-up was built to test various suggested changes in the analytical line.
Engineering assistance was given on drafting of standard m .cro-pipet, magnetic
stirrer, gold absorber holder, cold spot dryer, acid mixtw-e plastic pipet,
and air displacement sampler pipet.

c egearch

Assistance was given on design of optical bench, lamp housing, and gas analysis
chamber.

Laboratory Equipment Development (RDA #1C-5)

Development of basic equipment for the Building 222-S multicurie cells continued.
Design of radiation-lock panels was completed. These panels will allow cell entry
and removal of the "quart size storage cylinder" without radiation exposure.

Developmsnt of equipment decontamination facilities continued with the redesign of
the sand blaster. Several gloved boxes and other equipment were decontaminated.
Strippable coatings originally applied to some boxes proved very helpful during
decontamination.

The first complete formal drawings of the "Hanford Slave" manipulator were com-
pleted.

Development of the powered floor cleaning machine employing a mastic type cleaner
as the contact surface continued, and work on the vapor ionization detector was
resumed.
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New Laborato lannin
edox ical and Plant Assistance Laborato o i e e

Field construction on Phase II included preparatory work above the hung ceil-
ing and the placement of air supply baffles and related structures.

c v n 06

Preliminary plans and specifications for the design of the interior (Phasell)
of the Mechanical Development Building were submitted for approval by the Dix
Steel Building Co., the architect-engineers. The comments of the interested

General Electric departments and of the A.E.C. have been received and will be
transmitted to the Dix representatives on April 1. The A-E contract (G-416)

is scheduled for completion May 7, 1952.

Radiochemistry Bldg,, Proi, C=381

Structural steel erection is almost completed and the welding is about 50%
complete. Some roof and floor decking is on the site and erection is expected
to start in the near future. .

The uninstalled equipment descriptions have been developed and requisitions
are being written in preparation for the approval of the revision of the pro-
ject proposal which covers such equipment.

The revised shop drawings of the fume hoods as submitted by the S. Blickman
Co. of Weehawken, N.J., have been reviewed and arrangements were made to in-
spect the prototype hood which has been recently completed according to these

drawings. '

tsid tie tie
The construction work on this project continues well ahead of schedule.
Badge House -~ The painting, carpentry and ventilation duct work have advanced
considerably. The exterior painting is about 80% complete. The interior
painting is about 60% complete. The second floor plywood floor has been laid.
The lunchroom cabinet work is essentially complete and the badge counters are
being installed.

- 340 Building - The concrete forming work is progressing with the forms and
reinforcing steel for the walls in place.

Retention and Neutralization Basin - The forms and reinforcing steel have been
placed for one basin, and the reinforcing steel for the second basin is in
place. ’ :

Piping - The 12" water line from North Richland has been completed.

The parking lot has been graded and is ready for the base course.

The Manufacturing Department has appointed a co-contact engineer .to follow all
Outside Utilities construction.
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Radiopetaliurgy Bldg,, Proj. C=385 '

Structural steel work for the first floor was completed and the balance of
the exterior structural framework for the building will be erected as soon

as the reinforced concreste floor has cured to the proper allowable structural
strength. Approximately 75% of the main floor slab is complete and the neces-
sary electrical, service piping and ventilation "block outs® have been
installed.

The two variable purpose manipulator positioners for high and intermediate
cell operations previously on order from Farrel Birmingham were cancelled to
permit the substitution of the more suitable "Hanford Slave® type manipulator.
Shop drawings of the "Slave®" have been completed by Technical Services -
Laboratory Equipment Design. Arrangements are being made to have these
manipulators fabricated on a competitive bid basis.

Elle Techpology Bldg. . Proi, Cotlé

The reinforced concretes work required prior to erection of structural steel
is essentially complete. Structural steel is scheduled to be delivered from
Seattle to the building site by April 15, 1952. .

Detailed shop drawings of the laboratory furniture for this building have
been submitted by the Browne-Morse Company for approval. Pertinent comments
and suggested revisions to conform with the building prints and specifications
have been subtmitted to the Project Enginner for transmittal to the vendor.
Drawings covering the furniture for the Liadiometallurgy Building were also
included.

Library apd Piles Bldg,, Proj, C-421
Steel erection is almost complete. Some difficulty was experienced in bolting
the members together because of improper bolt hole and bracket locations in

the prefabricated members. The necessary modifications were made in the field.
The steel decking which will form the roof 1s being installed.

The telephone conduit grid has been placed and the backfill work is being com-
pleted prior to pouring of the first floor slab. The interior color scheme
xsms determined with the cooperation of architects assigned to the Design
ection.

Building Services

Building 3706

Material control, stockroom and miscellaneous services activity is summarized
as follows:

February  March

Purchase Requisitions
Total number processed 90 9l
Number requiring special expediting 90 91
Number requiring emergency handling 8 12
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March

Stores Stock Requests 0
Store Orders '

Total number processed 798 1013

Number requiring emergency pick-up & delivery 6 4

s Procegsed 63 54

Miscellaneous Services _

0ffice furniture requests 9 6

Precious metal transactions gVA 19

Office machines sent for repair 1 21

Trips to 200-W for contaminated waste disposal 11 12

Photographic services are again avallable in the Technical Services Unit.

Rooms #1 and #50, Building 3706, were assigned to the Applied Research Unit,
and Room 52 was tentatively assigned to the Technical Services Unit. These
rooms were previously assigned to Calibrations and Standards, Separations
Section, Manufacturing Department, who moved from Bldg. 3706 to Bldg. 231,
200-W Area, As & result of the relocation of the Standards and Calibration
Services, it is now necessary to provide a special messenger service to main-
tain the supply of calibrated glassware and standardized chemicals required
for Bldg. 3706 personnel. Means of avoiding this expense and the associated
delays are being studied.

Storage cribs for the Technical Section in the 3722-A warehouse were central-
ized and cleaned up. The original wire fence to the ceiling was replaced with
a two foot fence.

Routine replacement of the CWS filter pads in the ducts leading from the "hot"
hoods continued.

Building 222-5
Laboratory Services-222-S aétivity may be summarized as follows:
February March
Material dispensed, 222-S stockroom $2,625° $4,198
Emergency trips (pick up and delivery) 10 hVA
Work orders processed 49 45
Gallons "hot"™ waste transfer (219-S to 202-S) 4,283 4,717

Decontamination of gloved box units removed from service in Building 222-S was
initiated, using experimental methods and equipment developed by Laboratory
Equipment Design. Three units and associated equipment were cleaned and re-
turned for re-use. Other contaminated units from laboratories in Buildings
3706 and 234~5 will be cleaned as soon as remaining equipment is ready for use.
The contamination levels of the remaining units will require use of all the
protective measures and equipment presently developed for the special Gloved
Box Decontamination Unit.

Additional sampling equipment has been placed in service by the Separations
Section and this has permitted more efficient scheduling of decontamination
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work. The volume of pieces received, however, continues to create cleaning
problems necessitating speclial handling. Contamination levels of the Kellex
type doorstops used in sampling concentrated product streams requires extensive
cleaning time on thess units. This difficulty will be eliminated by a proposed

plan to convert to bayonet type samplers.

During the weeks ending March 16 and 23, air samples taken in several labora-
tories and the decontamination rooms of the millicurie wing were above tolerance
- 1limits for micrograms of Pu per cc. High samples were obtained throughout the
building indicating a general contaminated condition. No specific reasons for
this contamination could be determined. Locations where spills were experienced
did not coincide with locations of the high samples. High counts in the Decon-
tamination Rooms may have resulted from a floor drain, the cover of which read
approximately 3000 c/m on the bottom side. This drain has been sealed to
prevent possible further contamination. An active investigation is being made
of this condition to discover the cause and to enable corrective measures to
be taken.

TECHNICAL INFORMATION SERVICES
Plant Library

Library work volume and book statistics were as follows:
February March

Number of books on order 228 277
Number of books fully cataloged 223 - 191
_ Number of bound periodicals processed but not
fully cataloged 27 176
Pamphlets added to the pamphlet file 6 42
Miscellaneous material received, processed and
routed (including reprints) 84 17
Books and periodicals circulated 4,428 4,516
Unclassified reports processed 203 394
Unclassified reports circulated 201 302
Reference services rendered 1,738 © 1,435
Inter-library loans 40 46
Photostats from off-site 19 20
New periodical titles added to Kardex 10 19
Main Library W-10 Library JO8-F Library ITotal
Number of books 8,533 3,882 471 12,886
Number of bound periodicals 5,288 0 662 5,950
Totals 13,821 3,882 1,133 18,836

Operaticn of the Plant Library continued routinely during the month with the curve
of book and periodical circulation continuing steadily upward. Reference work
continued steady, with representative questions handled as follows:
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General properties of transistors

Information on Radioisotopes training courses
Methods of welding reinforcing steel

Backscatter type beta gages

Strength of aluminum welds made by using inert gas shielding
Removal of mildew from linen paper

Adsorption of water by activated alumina

Use of TiCl; for smoke screens

Design of latches for use on gloved “oxes
Principles of underwater television

Definition of Chelate

Suitable solvent for Calol

Solubility product of zirconium phosphate
Corrosion of 2S5 aluminum by steam

Address of St. Andrew'!'s University, Scotland
Text of the Wherry Act, on military housing
Diffusion of argon through glass

Table of integral values of e~X

Design and working principles of turbidimeters
Range and distribution of sizes of human fingers

A revised check list of current periodicals available from the Plant Technical
Library was prepared and distributed. The Library presently handles approximately
425 periodical titles in the fields of Hanford interests. Increased plant-wide
circulation of the current periodicals has been noteworthy.

The status of all outstanding book orders on the present contract with Stechert-
Hafner was checked during the month. The basic contract under which the Library
purchases are made (which assures optimm discounts) is being re-submitted for
bids. When concluded, it will be necessary to close out the previous contract by
cancellation or reorder of all outstanding items.

The McGraw-Hill Book Company has made available to A.E.C. installations, through
the members of the Technical Information Panel, surplus copies of the unclassified
titles in the National Nuclear Energy Series. These items can be purchased by
Project scientists at considerably below list price, provided that a consolidated
order is received from each site. The Information Sub~Unit undertook to develop
the order from Hanford, and at month end requests from the various Hanford depart-
ments totaled approximately $500.

The Library's inter-library loan service was highlighted during the month when it
located at the University of Wisconsin an out-of-print book on "Reactions of
Hydrogen with Organic Compounds over Copper-Chromium Oxide and Nickel Catalysts.”
This was borrowed and the entire book photostated for use at Hanford. This is
the second time such a procedure has been used on valuable items otherwise un-
obtainable.

Classified Files
Work volume statistics for the Classified Files weré as follows:
February March
Documents routed and discharged 18,618 22,882
Documents issued 7,274 7,834

Fegistered packages prepared for off-site 448 327
12155 7h
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February March
Inter-area mail sent via transmittal : 29,064 29,967
Holders of classified documents whose files
were inventoried:
(a) -Because of normal perpetual inventory
procedure 20 1
(b) Because of transfer of work assigmment : 8 6
(¢c) Because of termination A 6
Inventory reductions:
Copies of documents destroyed 3,371 2,675
Copies of documents downgraded to: _
RESTRICTED 77 165
CONFIDENTIAL 0 2
Copies of documents declassified 232 552
Classified documents located which were unaccounted
for in previous inventory 23 27
Standard storage cartons of material retired to the
Records Center:
Unclassified and Official Use Only v 0 0
Classified 0 20
Off-site originated reports requested by Hanford personnel 201 126
* Hanford originated reports requested by off-site personnel 120 145

As indicated, work volume was normal for the period. The 100% increase in the
number of dncuments declassified represents increased activity by the Non-Technica’
Document Review Board, which continued steadily to remove from local accountabilit,
many early documents over-classified by present standards.

A representative sampling of reference questions worked on by Classified Files
personnel follows:

X-ray diffraction data on Pu compounds

Results of possible breach of Grand Coulee

Borst~Wheeler curves of fission product decay

Material on Frost tests

Special tests performed in 305 Test Pile

Electroplating of ruthenium

Iodine removal in the bismuth phosphate process

Material on fluorimeters

Alpha counters for aqueous solutions

Effects of stoppage of cooling water in piles

Pre=canning treatment of aluminum cans

Graphite specifications’

Cross section of fission products of U-235

Ruthenium determination A

Basls for established limits on corrosion film allowable in process tubes

Power levels of Los Alamos water boilers, amount of fuel needed, how operated,
ete,

Information on beryllium crystals

Information relating to the location of reactors along the Columbia River on
the Hanford Area

Information on Ball 3X safety device

Fd=-12
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The development of information on this type of questions requires building up
adequate reference "tools" for the classified reports literature, an important
activity of the Technical Information Sub~-Unit. An illustration of the use of
the "series file" of Hanford reports (an index to the title changes, author
changes, and changes in department of origin for the principal Hanford reports)
involved a letter recently received from the A.E.C. Division of Engineering in
Washington requesting information on the H.I. Environ Reportis which they believed
to have been discontinued in January, 1951. They were unaware that the current
title of this report is "Radioactive Contamination in the Environs of Hanford
Works," and that it is a continuation of the earlier series of reports. Many of
the changes reflected in the "series file" are considerably more complex as in-
dicated by Hw-23667 (issued during the month) which traced the variations in the
Technical Activities Reports. The use of the reports index, another basic "tool"
developed by the professional staff, is increasing steadily. Personnel of the
Separations Technology Unit, for example, have been using the index for almost
two months developing a bibliography to be used in the 234~5 operating manual.

Reference work also involved inquiring throughout the country to locate reports
requested by local personnel. A sampling of these, together with the source of
origin, follows:

U.S. Navy ' -
Office of Naval Research
"Measurements of Thermal Conductivity of Sodium and Potassium"

Army Chemical Center
Camp Dietrich, Maryland :
"Final Report on Molecular Filter Systems®

Bureau of Mines

Metals Corrosion Laboratory

College Park, Maryland . )

"Progress Reports on the Corrosion Studies of Titanium and Zirconium"

Air Force Special UeaponsxProject
"Military Effects Program Summary"

U.S. Army

Corps of Engineers

"Behavior of Truss Bridges under Blast from Atomic Bomb"
"Report of Bomb Tests on Shelters"

"Report of Bomb Tests on Protective Structures®

"Report of Bomb Tests on Glass"

Air Targets Division .

Directorate of Intelligence

U.S. Air Force

"gulner:bility of Grand Coulee Dam to Attack with an Implosion Type Atomic
eapon

Joint Chiefs of Staff
"Protective Construction Design Manual"

e
1
CD

>

Fd-13



Sz - HW-23982

U.S. Army
Equipment Systems Evaluation Group

nStaff Study #5"
»Staff Study #6"

Westinghouse Research Laboratory
"Resistance Behavior of Various Ceramic Glazes at High Temperature and High

Voltage"

Bureau of Mines, Albany, Oregon
*"X-Ray Fluorescent Determination of Hafnium in Zirconium"

Office, Chief of Ordnance
Washington, D.C."
"Information on Ceramic Coating for Magnesium, Applied by an Anodizing Process"

U. S. Air Force

Cambridge Research Laboratory

"The Accuracy of Predicted Trajectories of Constant Pressure Balloons at High
Altitudes"

"The Effect of Local Surface Wind on Airborne Contamination Associated with
Undervater Atomic Explosions Along the Los Angeles Coast"

A further interesting search involved the location of x~ray diffraction photographs
for a number of uranium compounds referred to in report A-1277. This report
originated in the SAM Laboratories at Columbia University in early 1944. Inquiry
indicated that the files of the SAM laboratory had been transferred to K-25, where
the originals of the x-ray diffraction photographs were located. On receipt of

the photographs additional information on the type of camera used, its diameter, .
and the key to the codes used to identify the compounds had to be developed.

The program of the Audit and Inventory Unit proceeded routinely. The annual in-
ventory of Research and Development reports was prepared and submitted to the A.E.C.
on March 12, 1952, in accordance with the requirements of GM-176. The figures
indicated a total of 33,263 Research and Development reports on the site, of which
37 were unaccounted for. Of this number, 31 were carried over from the previous
inventory leaving only six additional documents unaccounted for during 1951. Since
last year's inventory reported 75 documents missing, a carry-over of 31 meant that
44 documents reported missing in the previous inventory had been located during

the year. Nine were found off-site through the circulation to other installations
of our missing list (which was done again this year), six were declassified by

the A.E.C. Declassification Branch at Oak Ridge, and the balance were located on
site in the routine operation of the perpetual inventory program.

A notification was received from the Declassification Branch of the A.E.C. at Oak
Ridge declassifying a number of missing documents which had presented a special
problem. These were classified abstracts circulated to members of the former
Manhattan Project Editorial Advisory Board, which had not been handled in accord-
ance with standard procedures. However, enough information was assembled and
subtmitted to permit their declassification and removal from accountability.
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In connection with the inventory, work is going forward on the final disposition
of document accountability between Hanford and the newly established document
accountability and transfer station at the General Engineering Laboratory. A4
listing of all classified documents transmitted from Hanford to personnel at the
General Engineering Laboratory was completed and forwarded. These documents were
transmitted through KAPL since this was the only document accountability and
transfer station in the Schenectady area at that time. Inasmuch as accountability
for these documents is presently held at KAPL, it was suggested that when the
inventory was complete, a transfer of document accountability be made between
KAPL and General Engineering Laboratory. A similar listing of documents, pre-
viously sutmitted by the former Design and Construction Classified Files, was
resubmitted to indicate documente transmitted from Hanford directly to General
Engineering personnel and those transmitted through KAPL. The latter group will
be handled as indicated above, and a transfer of accountability will be arranged
between Hanford and General Engineering Laboratory on the remainder.

Review of Classified Files procedures, looking towards simplification and econ-
omies, continmued. The writing of an operating mamual for the Classified Files,
which has been underway for some months, has focused attention on procedures.
Furthermore, the consolidation with 760 Classified Files, necessitating coordination
of procedures, has resulted in critical review and-evaluation of differences.

Considerable effort was expended during the month in adjusting Classified Files
registered delivery mail procedures to the new centralized Plant maill service
being planned by the Office Services Unit. A mumber of meetings were held with
Security and other interested personnel. The neczssary procedures and forms
were developed in preparation for the change effective April 1.

In order to reduce the typing time expended in preparing Inter-Area Document
Transmittal forms for classified documents mailed to the outer areas, the use of
the form was discontinued on a trial basis and the white and yellow copies of

the standard route card, which accompany the document in any event, made to serve
- this purpose. The saving in typing time has been somewhat offset by the necessity
of a telephone follow-up on delayed returns, but it appears that the volume of

the latter will be reduced when the new mail service is organized.

Work on the development of a definite plant-wide procedure for the control of
classified photographs is going forward. A number of area photographic facilities
were visited with Security personnel and local problems reviewed. A draft of a
proposed Organization and Policy Guide on the subject was written.

4 further effort was made during the month to firm up permanently a procedure on
approvals for off-site tranamittal of "internal" reports, memoranda, correspondence,
etc., which is a Classified Files problem of long duration. The proposed solution
would involve the use of an approval form to be signed and delivered with the
documents at the time of their issuance by Classified Files. This will allow
individual Departments to establish internal procedures as required. A draft of

an Organization and Policy Guide and a suggested form for this purpose were com-
pleted and forwarded for review by Department Heads.
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In accordance with arrangements worked out by the Legal Department and Design

and Construction Management, the contract files in the 760 Classified Files were
transferred to the Supervisor of Contracts, Engineering Department, North Richland,
for incorporation into a master contracts file being developed there.

a t t

The work statistics for the group were as follows:

February March

(Through

3/14/52)
Ditto masters run 453 210
Mimeograph stencils run 1,051 696
Ditto masters prepared 18,280 9,729
‘Mimeograph copies prepared -55,518 62,846
Multilith masters typed 643 394
Multilith copies handled 53,960 37,627
Formal Research and Development Reports issued 1 8
Formal Reports in process 9 3
Reports abstracted 822 613

Volume of unclassified mail handled by the

300 Area Mail Room 34,235 15,122

On March 17, 1952, the 300 Area Mail and Duplicating Services, formerly under
Reports and Abstracting, were transferred to the Office Services Unit, Utilities
and General Services Department. This is in accord with the Plant policy of
centralizing the administration of these services. The work volume statistics
given, therefore, are inclusive only to this date. Otherwise, work proceeded
routinely in the unit. Eight formal reports were published, and satisfactory
progress made on the bibliographies in process. .

INVENTIONS

All persons engaged 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 except as listed below. Such persons further advise that,
for the period covered by this report, notebook records, if any, kept in the
course of their work have been examined for possible inventions or discoveries.

nventors Title
H.L. Rutan and An Accelerator for Mercury or 0il Diffusion Pumps.
A.C. Rediske

od, Unit Manager
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DESIGN SECTION

MARCH, 1952

VISITORS AND BUSINESS TRIPS

A. L. London, Stanford University, visited Hanford to discuss heat transfer
proclems.

No Ao Spector, Vitro Corp., visited here the week of March 10 to discuss
Vitre progress on separations plant studies.

M. Magner, L. Bancroft, and R. P, Coon, du Pont, visited here March 24-25
tc acquairt themselves’With instrumentation problems at Hanford.

J. Eo Brown and F. J. Champlin, GoBE.L., visited Richland March 25 for consulta~
wion work on Project C=413. '

V. Do Nixon and J. R. Wolcott visited Chas. T. Main March 1l-1) to discuss
progress on the water plant development study.

E. So Day, with a representative of Manufacturing Department, visited

(1) Panellit Inc., Chicago, to inspect temperature and pressure
monitcring systems (C-431-B).

(2) Bailey Meter Co., Cleveland, to inspect classified files in
connection with 100 B, D and F power calculator systems.

(3) Poxboro Co., Foxboro, Massachusetts, to review power calcu-
lator system for 105-C reactor.

(4) Vitro Corp. to review instrument drawings schedule (C-431-B).

(5) Mine Safety Appliance Co. for Lira investigation (234-5).

Chas. L., Cobler visited Instrument Laboratory Inc., Seattle, to perform
physical and electronic tests on water monitoring chambers (C-431-B).

E. P, Peabody visited Chas. T. Main March 6-8 to discuss electrical develop-
ment for RDA-DC-6.

Ce To Drury visited Northwest Electronics Co., Spokane, March 5-6 in conjunc~
tion with communications equipment (C-431-B).

R. T. Jaske visited Witney & Associates, L. Bouillon and Associates, March 20
with representative of the Engineering Department Contract Group to consult
with prospective architect-engineers.

Jo M. Frame attended meetings of (1) A. I. Ch. E. in Atlanta, Georgia, and
A. Co S., Buffalo, to recruit technical personnel.

(2) E« I. du Pont, Augusta, Georgia, for
separations design consultation. ’

Fe-1



Design Secticn P HW-23982

ORGANIZATION AND PERSCNNEL E—

Personnel Statistics:

March 1 March 31

Non- Non-
Exempt Exempt Tot Exsmpt Exempt Total
Design Management I 2 6 I 2 6
Process Engineering Unit hiy 11 55 L5 10 55
Design Planning Unit 9 7 16 9 9 18
Design Engineering Unit % 13 9 m s 18 18
Total Section Perscnnel 17 33 150 118 39 157
Technical Gradustes (Rotaticnal) .22 22 __ 19 19
TOTAL 17 55 172 118 58 176

DESICN DEVELCOPMENT
Statistics:

The total number of engineering man months expended on research and develop-
ment during the month of March is as fallows:

o Man Months Expended % of Total
RDMDC-B Reuctor Developnent © 7 1B.8 , . 39.0

"‘RDA-DC=4 " Separations - Design - 11.1 : - 23.0
RDA-DC~6 Water Flant ' 7.5 1 156
'RDA~DC-T7 - - Separations - Procesa - . Seb o We2
RDA=DC-9 ~ 2345~ ° 1.8 . G307
Standards L : - 2.6 75

TOTAL L8.2 100.0

Accomplishments s

RDA-DC-3 = Engineering Development Studies to Improve Design Bases for Future
100 Area Production Facilities

The development program with the Prepakt Concrete Company started at Hanford

on March 11, Grout and high density concrete mixes proposed in Docvument HDC-2463
were found satisfactery. Densities over the specified values have been
obtained, Compression, flexure, bond, shrinkage, and water content experi-
ments have been made for several cambinations of different grouts, Test

Block I was prepared with coarse limonite and steel aggregate and pumped Suc-
cessfully,

Fabrication of a steel tmst -csmts has been initiated at the Puget Sound
wval Ship Yard and should be complsted in approximately six weeks,
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The program for proving the feasibility of the aluminum coated glass ball is
sentinuing. A purchase order was placed with the Corning Glass Works for
00 1bse of aluminum coated glass balls and 4LOO lbs. of uncoated glass
balls. The coated balls are scheduled for shipment April 18, 1952.

Conuract negotiations for test of a model downcomsr for the effluent system
were completed. Washington State College received the order to proceed on
March 21, 1952,

Calculations of the activities of the "ink" solution were made for the
operating cycle plan for 1952. The K-CR corrosion inhibitor in the "ink"
system results in fairly high activities. Tests will be run to determine
the feasibility of using no inhibitor.

Discussions are in progress with the Aluminum Co. of America concerning the
problem of fabricating the longer (47! 8m) 25 H 14 clad process tube required
for "™X" type reactor.

RDA-DC-4 =. Engineering Development Studies to Improve Design for Future

The general building arrangement studies are being continued both as a part
of extraction contactor evaluation and as a part of the evaluation of plant
arrangemsnts of various capacities. Cost estimates and drawings for three
alternate longitudinal type canyon arrangements have been made: (1) & single
equipment line of 137 ton uranium capacity (2) a single equipment line of
275 ton capacit, (3) a dual equipment line with a capacity of 137 tons per
line or 275 tons per plant. Drawings and cost estimates for six alternate
piant capacities and arrangements are now in progress to aid in determining
the most economical plant size from an overall viewpoint.

The evaluation and comparison of (1) the mixer settler and pulse colwumn
type centactors, (2) the jet orifice flow and pump rotameter control systems
have been temporarily halted pending decisinons on required plant capacity
and the probability of critical mass cccurring in both types of plutonium
second cycle contactors.

Preliminary negotiations have been initiated for the rental of studio type
television equipment for test work at Hanford. A formal request has been
made to the AEC for permission to negotiate a rental contract with the

du Mont Laboratories. '

Fabrication of the improved 2% and 3" single and triple type crane connectors
is progressing with delivery to Hanford scheduled for April 30, 1952. Pre-
liminary study indicates that the expense of dsveloping an 8" conneetor is not
Justified on the basis of presently anticipated plant equipment capacities.

The Vitro Corp. has completed a study of pulse mechanism simplification and
the fabrication of "stripped down" remote vessels. Final reports on these

two studies have been submitted to General Electric and are presently being
reviewed and evaluated for use in the proposed expansion program. Preliminary
reports have been submitted by Vitro on the engineering study of open canyon
arrangement and remotely miintained rotating equipment. ' _
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WA-DC-5 - Design Development Mechanization of the 300 Area Slug and Component
Preparation Facilities

(Included in Project Section Report for March)

RDA-DC-6 - Process Water Cooling System Including Retention Basin, Design
Development

The preliminary design development report on an improved water plant to

serve two 1300-MW reactors was submitted by Chas. T. Main, Inc. and is now
being reviewsd. This report involves the process study of water plants which
will supply a flow of 125,000 grm to the reactor front face riser at 385 psig
with provision for expansion to 140,000 gpn at 585 psig in the future.

- Exploration drilling at the Coyote Rapids site continued during March., Nine
test holes varying in d.epth from LO to 125 feet have been completed.

Models were proparsd for the F Area and H Area versus Coyote Rapids a:l.te
comparison study.

Conferences were held with the Radiological Sciences Department during March
to develop approved design for waste cribs to control contaminated process
effluent.

The study of steel retention basin inlets and outlets is approximately
'5% complete.

Work was continued on the bamb blast study. On March 5 a meeting was held
to outline the magnitude of the problem and what is being done at Hanford
Works together with a brief summary of what the Japanese atomic bombing
experience shows we can do to improve new structures,

Document HDC~2518 was issued March 3. This document is a bibliography of
material on protective construction which is currently available at the
Hanford Works, The bibliography will be kept up to date. Considerable
new material was received during the month of March.

RDA=-DC-7 ‘= Separations Process Engineering, Expansion and Improvement

The Purex Process flow diagrams have been revised and reissued in accordance
with comments made by the Technical Section on the first issue. Approximately
50% of the engineering flow diagrams were revised in accordance with the above
process flow diagram changes. About 75% of the engineering flow diagrams have
been reviewed for coordination with the instrument engineering flow diagrams
to confirm routings and instrument control functions.

Assistance to the Technical Section on the Recuplex process was continued
with the preparation of the material balance flow sheet and engineering flow
sketches required for the project proposal. Alterations were required to
include the processing of the 224 Building product in the Recuplex facilities.
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Design Section

IR

ties continued during

%
the month, Several storage tank designs have been reviewed for the most
favorabke economic comparison with the existing design. A vault type con-
struction with individual tanks mounted independent of wall cr roof structure
appears to offer the most promise. This alternate is being studied further
to obtain data for cost comparison purposes,

Work on improved waste treatment mddismﬂﬂ;

The capacity-of the separations plant, required for processing Program "
irradiated uranium. was established fo~ operation at both the 420 and 600
MWD/T enrichment levels. The increase in capacity required for the Redox
Plant at the 420 enrichment level was also determined. This increase would
be required to handle Program "X" producticn prior to completion of the
proposed separations plant, and to avoid stock piling irradiated metal and
reactivation of the 221-B plant (4ssuming 221-B plant is shut down prior to
receipt of Program "X" production.) '

RDA-DC-9 - Product Purification and Metal Fabrication Equipment

Werk on the plutonium fabrication equipment development program was started
with an investigation of RM Line operational difficulties. Representatives
of the Manufacturing Department and Technical Section have been contacted
for comments on ths design and operation of the RM Line which started
production during the month. A document containing proposed development
items is being prepared for review by the Working Committee.

At a meeting held March 25 with representatives of Technical Section to
Jiscuss the possibilities of installing a continuous Gamma monitoring
instrumentation test facility in 202-S,

Inst rument Development

Drawings have been completed on a vacuum furnace for Technical Section for
use with an X-Ray Spectrometer. Another similar furnace design for use in
studies of expansion of materials by the Technical Section is nearly complete.

A metal vaporizer for the preparation of vacuum samples is being completed

in the 300 Area instrument shop and is nearly ready for final tests. A dimpling

I;ereas for preparing tungsten ribbon heaters for use in the vaporizer is being
signed.

Program mXn

Basic process data were developed for use in the draft of a Preliminary Proiect
Proposal entitled "Major Expansion of Hanford Works Production Facilities,™
(HDC-2526). The draft was completed and is now being reviewed. This proposal
contains total cost estimates of $276,000,000 on the basis of the Coyote
Rapids site for the reactor facilities (Case I) and $272,000,000 for the

F & H Area sites (Case II),
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Jtandards

The following Standards have been completed and will be presented for approval
at the next HW Standards Committee meeting: ’

Ao

B.

C.

D.

B.

A-3~7
E-5-12

E-5=13

E=5=14

Cali=ly

Fire Hydrants

Encasemsnt Specifications for Underground
Conduits, Crossing Railrcads and Highways

Encasement Specifications for Underground
Conduits, Crossing Railroads and Highways
Type A Encasement

Encasement Specifications for Underground
Conduits, Crossing Railroads and Highways
Type B Encasement

Chain Gate

Work is continuing on the preparation of the Design Guides for (1) Valve
Code (2) Valve Equivalent Code and (3) Piping Code, as well as revisions to
miscellaneous existing Standards.




Design Sestion HW=23982

DESIGN ENGINEERING

Starrgtissg
I SN

Design Engineering services were performed on projects, engineering orders,
design orders, and specifications during the month. The total number of
engineering man months expended in the several categories follows:

Man Months ggggnded 2 of Total

Reactor Projects 3663 5002
Major Projects - Other than 12.4 17.5
Reactor
Minor Projects and Engineering 23,0 3243
Orders '
TOTAL : TL.7 » 100.0

The'effect of the month's accomplishments on the design work load of the
Design Engineering Unit in the several categories is given belows

DESIGN ENGINEERING UNIT -
ENGINEERING MAN MONTHS
Backlog Orders Time Backlog
Start cf Received Spent End of

Month During During Month
) Month Month

Projects - Reactors 1347 36.3 98.L

Major Projects - Others 4460 12.4 31.6

Minor Projects and L7 2 b 3.0 73.1
-- Bngineering Orders

Ressarch and Development 76.2 : Li o6 31.6

tandards and Specifications 6.5 3.6 2.9

TOTALS 333.1 2ok 119.9 237.6

Accomplishments:

Program "X" - Negotiations were carried on jointly with the AEC for
sglection of an architect-engineer for design assistance on the 105-X Building.
Since it is recently becoming apparent that an architect-engineert's services
may not be required, it is being proposed to place certain packages of mechan-
ical design on a "design-and-fabricate" purchase order basis and to obtain
consultant and special design services where addiiionally required.

S
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Design is continuing on the "X™ Reactor with ths use of specially authorized
funds, In terms of completed drawings, deaign of the reactor process unit
progressed 3% during March to 7% of total completion. The 105 Building design
was approximately 10% complete at the month?s end, a reduction from February's
report due to an increase in the number of drawings required. Basic design
specifications for the reactor were completed during the month and submitted
for approval of the Design Committee. A drafting schedule covering 90% of

the process drawings has been issued. To date, approximately 10X of the detail
design drawings have been issued for comment.

C-385 - Radio Metallurgy Building

Instrument design is approximately 95% complete. Reasaining work will include
inspection of panel fabrication and follow-up on ordsrs placed for monitoring
equipment. Vendors drawings of the aluminum exhaust stack for the building
were checked and proved adsquate.

C-406 - FPhase II Mschanical Development Building

Preliminary design drawings and specifications submitted by Dix Steel Co.
were reviewsd and comments were forwardsd to the Project Section.

C=431=B = 100-C Area Production Facilities

Jesign on C-431-B (C Area facilitie:) is in the final stages. Process Unit
design for the reactor is essentialls complete. All drawings and requisi-
tions are complete with minor exceptions.

Design work on the fuel element examination facilities is moving ahead on
schedule and all material for this facility is on hand or on requisition.

Scope work on the 105 erib is neai-ly complete, and scope drawings will be
presented to the Working Committee the early part of April.

Recommendation has been made to the Working Committee that the top shield
be placed by the Prepakt method.

A number of design deviations were made in connection with side thermal shield
erection, :

New liner cans were ordered for the horizontal rods to reduce the water
annuius between liner and shell as a result of re-evaluation of the control
reduction caused by the water annulus,

Instrument design is approximately 95% completse. Minor additions have arisen
whizh will entail field engineering and drafting time.
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C-i3L -~ New Bio-Assay Laboratory “

The Radiological Sciences Department has requested that work proceed on
preparation of a revised project propesal. This proposal will include

reviously outlined design modifications and a new location for the building
west of the Power House, Building 784. Rescoping is approximately 25%
complete and is scheduled for completicn April 18, 1952,

C-475 ~ Cross Header Pressure Monitoring
Design work is spproximately 90% complete.

C=482 Pile and Pile Water Plant Imgrovements

The original scope of work, as outlined by the Project Section, was revised
during the month and the scope of the design work reduced.

C-492 ~ "Ink" Facillties at DR
Design is approximately 70% complste.

C-495 ~ Outlet Tube Temperature Monitoring Spare Thermocouple 105 B, D & F

Drafting instructions have been prepared and preliminary work started.
Complete design information will be obtained after inspection is made during
next shut-down in 105-F.

MWI- = Radiation Monitor Offices - Addition 105-D Buildin

Final dssign of this building started Ha.rch 17, 1952, Design is approximately
102 complete,

E.0 00 = Recuplex Installation Buildin

Preliminary designs are being made of several possible types of 200,000-gallon
waste storage tanks for cost comparison purposes. The nature of the materlial
to be stored is such as to make unnecessary the dsep burial and double wall
construction of the present 200 Area tanks, The designs being considered

are a partially buried tank with gravity flow, a partially burisd tank with

a sump pump and a tank similar to the present 200 Area waste storage tanks,

A study has been made of the dissolver heating system tc determine the most
suitable type. On the basis of this study, a convection circulation, jacketed
vessel with water indirectly heated by means of a steam coil will be recoem-
mended. A study of the axhaust ventilation requirements has been made
indicating that the required volume may be obtained by means of a tie-in

with an existing duct which is at present carrying only a fraction of its
design capacity. An enlargement of the original scope has necessitated
changes in procass equipment which have retardsd the flow of deaign criteria
information on vessels and other equipment.
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E.0. 002715 -~ Corrosion Test Laboratory Building - 108-B

Eight preliminary drawings for estimating and project proposal purpeses

were completed March 14, 1952. The drawings included layouts of the corrosion
cup facilities and of the electro-chemical laboratory. A list of the

required instruments was transferred to the Project Section on March 17.

E.O, 006015 - Graphite Production Facilities -~ 101 Building

Information is being assembled to make comparative cost estimates for
rehabilitation of the existing 101 Building or construction of a new 101
facility.

E.0, 010706 - Area Pirst Aid Building

Preliminary drawings have been transmitted to the Project Sectien for review
by the Medical Department.

B.0. 010707 ~ Fire Protection Building 272.W and 277-S Annex

Preliminary design of a fire protection system was commenced.

E.Q. 011180 - Additional Facilities 189-D Building

Preliminary dfawings have been completsad and prints issued for comment.

PROJECTS IN CLOSING STAGES

Design work on the following projects and engineering orders has been completed
with the exception of as-builts, field liaison, minor design revisions, etc.

C~295 = Enlarging 251 Substation
C-361 - Part ™" UNH Lag Storage
C~4l2 = Extraction Facilities P-10-X
C-413 - BExpansion of 234~5 Capacity

C-431-A -~ 100-C Water Works

C-438 - Ball Third Safety System

C-447 - Portable Meteorological Mast

C~479 <~ Replacement of Ducts, Outside Stairs - 700 Area Buildings

C-480 - Remodsling 722-C Building for Use as Office Machine Repair Shop
' C=483 = Downcomer Revisions

E.0C, 0011183 -~ Effluent Line Repair - 107-DR

W ER:
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INACTIVE PROJECTS

No work was performed during the month on the following projects and enginesring
oTGers.

C-192 - Biology Building 108~F

C-441 - Solvent Building

C-452 - Msteorological Tower Elevater
B.O. 0010682 -~ Underground Steam Line

MONTHLY REPORT OF INVENTIONS AND DISCOVERIES

All persons in the Design Section engaged in work that might reasenably be expected

to result in inventions or discoveries advise that, to the best of their knowledge,

no inventions or discoveriss were made in the course of their work during the period
covered by this report. Such persons further advise that notebooks and records,

if any, kept in the oourse of their work, have been examined for possible inventions

and discoveriess.
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MONTHLY NARRATIVE REPORT -~ MARCE 1952

"PROJECT SECTION

I. SUMMARY

A. ORGANIZATION

Extensive interviews were arranged and conducted with employees who were
affected by the change of functions April 1, 1952.

Folloving 1s a summary of personnel data for the Project Section, March, 1952:

Beginning of Month End of Month Net Change

Employees on Payroll 631 515 =116
Technical Grads-Rotational I 7 £ 3

Employees on Loan to Section ‘ 5 5 o)
The end-of-month status involved these changes: .

Project Section Personnel Tech. Grad-Rotational

Payroll Additions 2
Payroll Removals ) 69
Transfers to Section 3 3
Transfers from Section 52
Transfers within Section 10

Of the 121 employees removed from the Project Section Payroll by termination
and transfer, 100 were from the Project Services Unit, and 21 were from the
four line units. Distribution of the employees removed was as follows:

Transferred Rembved from Payroll Total

Project Services Unit - ko 60 100
All other Units 12 9 21
Total 52 69 121

0f the 69 employees removed from the Hanford Works Payroll, one accepted a
transfer to the Lockland, Ohic plant; {five accepted employment with the
Atomic Energy Commission, and approximately 40 accepted employment with the
operating contractor of the North Richland construction camp. These 46
placements were arranged prior to the effective date of payroll removals.
Approximately half of the remaining employees had secured employment by the
actual removal date. Ones not placed were: )

One exempt (Concrete Inspector) and
Ten non-exempt (6 jJanitors and 4 drivers & helpers)
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B. SCOPE OF ACTIVITIES

Major projects attained construction completion status as follows: C-349,
Hot Semiworks, 81%; C-361, Metal Conversion Facilities, 97.1%; C-362, Waste
Metal Recovery (TEP), 82.2%; C-413, Expansion of 234-5 Facilities, 97%;
C-431-A, 100-C Waterworks Facility, 50.1%; C-431-B, New Production Facility,

51.5%.
C. MATERTAL PROCUREMENT

During the month plans were completed to discontinue Project Section central
control of critical meterials. Announcement of changes was made in Supple-
mentary Organization and Procedure Announcement No. 2§, March, 1952.

D. CRAFT LABOR

Two jurisdictional disputes arose during the month. One resulted in a general
work stoppage, the loss of 130,000 construction man-hours, and the filing of
an unfair labor practice by the main CPFF contractor against the teamsters.
Negotiations with bollermakers, and ironworkers showed little progress. The

HAMIC renewed attempts to organize employees of the 3000 Area Steam Plant. The
Ninth Circuit Court of Appeals overruled the NLRB decision on the Hewes case.

E. SAFETY

There was a decrease of all classes of injuries. Routine safety investigations
were conducted.

F. HIGHLIGHTS OF UNIT ACTIVITIES

Minor Construction Management Unit completed six work orders and its assigned
portions of C-hO% (Power Lines to H.W. Lab. Area), C-416 (Minor Construction
Combined Shops), C-469 (Front Tube Corrosion Mock-up). The Unit was assigned
12 new Jobs estimated at $244,000. The dispute between the teamsters and pipe-
fitters caused a loss of 25,000 man hours on Minor Construction work, or almost
one-fifth of the total available time was lost.

Project E_gEeeri_ng Unit worked on 76 project items and 10 informal requests,
totaling $22,079,000. Four new Project Proposals were transmitted to spomsoring
organization. Four new Project Proposals, three revised Project Proposals, and
three Informal Requests were approved by the A & B Committee and sent to the
A.E.C. Two authorizations were granted by the A.E.C. Three projects and one

engineering request were completed.

Project Services Unit completed preparation for turning over functions and
responsibilities of the construction camp to the A.E.C. and the operating
contractor. The Project History group was moved from the 700 Area to the 3000
Area. Four histories were issued. The Unit Cost function was transferred to
the Minor Construction Menagement Unit. Inventories at the 3000 Area Steam
Plant have been completed. Certain key people were retained to operate the

3000 Area Steam Plant.
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Reactor Projects Unit has completed approximet=ly 85% of the concrete required
on C=i3l=-A (100-C Waterworke). As-built drawings are being completed and
acceptance tests are being re-written. On C-431-B (Production Facilities) both
concrete and steel are 98% complete. The Gypsum Roof contractor completed hils
work March 14, 1952. "B" block assembly and tie straps are complete. Thermo-
shields are complete. Jther assemblies have reached the stage that packing of
graphite is scheduled to begin April 9, 1952. A preliminary mock-up for the
graphite was completed 3-10-52 and blocks were re-packed.

Separations Projects Unit completed Project C-418, Additional Waste Storage
Facilities, 241-TY, except for two smalli items which depend upon completion
of C-362. On C-362 (TBP) construction was advanced 6.6%, a gain of 2% on the
schedule lag. The Project Proposal Revision V, on C-361, Metal Conversion
Facilities, was approved by the A & B Committee and forwarded to the A.E.C.

Despite the work stoppage, C~il3, Expansion of 234-5 Facilities, was on schedule .

G.. MORTHLY REPORT OF INVERTIONS AND DISCOVERIES

All persons in the Project Section engaged in work that might reasonably be
expected 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 period covered by this report. Such persons further advise that note-
books and records, if any, kept in the course of their ‘work, have been examined
for possible inventions and discoveries.

KM—-
. McMahon, Manager
OJECTS

Date: March 31, 1952
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II. STATISTICAL AND GENERAL

A. SIGNIFICART ASSIGNMENTS

1. Initial Reporting
C-496 - Recuplex Installation, 234-5 Building

Design was begun and advanced to 9%; construction has not begun. A Project
Proposal has been submitted. During the month a major change in job scope
occurred wherein the processing facilities were increased to handle product
from the Bismuth Phosphate process.

2. Final Reporting
c-gho - P11l Project

The layaway work has been completed, and the P11 is in a safe layaway
condition.

C-380-R - Electricity Metering - Village of Richland

Contract work has been accepted. Drawings are being revised to show work
as installed. Closing notice is being prepared.

C-430-R - Rev. 2, mproved Lighting - 703 Building

All design and construction work has been completed.

C-469 - Front Tube Corrosion Mock-Up

The installation work has been completed and tuwrned over to the Technical
Section. i <.

ER-A-1181 - Jacket Removal Facilities

“All design :nd construction work has been completed. As-bullt drawings will
not be provided.

3. Current Projects

- C=349 - Hot Semiworks

Design had been completed previously; construction was advanced T% to a total
of 81%. The revised Project Proposal requesting $200,000 additional bas been
prepared for submission to the A & B Committee in April. All tanks for the
Hot Process Building Cells have been placed, and process piping is being in-
stalled. Cartridges for the ventilation filters are installed. All off-site
fabricated equipment has been delivered except the agitators, jets, and

submersed pumps.
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C-361 - Metal Conversion Facilities . '

Construction completion status for the entire project was advanced 3.1%

to a total of Qj.l‘ﬁ. The schedule for completion on April 1, 1952, was

not mat bccmno\euork stoppages and the late delivery of three purchased

items. Between HMarch 15 and the end of the month, only 1% construction

progress wvas mads. Essentially no progress was made after March 22.

The work remaining consists of interior painting, equipment installation
and testing, and insulation of pipes.

Revision V to the Project Proposal was approved by the A & B Committee and
forwarded to the A.E.C.

C-362 - Waste Removal and Recovery Facilities (TBP)

Design had been completed previously; construction was advanced 6.6% to a total
of 82.2%. This advance represents a 2% gain on the schedule lag.

Atkinsen-Jones has completed 89.1% of their work. Minor Construction forces
have completed ST of the assigned work. Work to be performed by
General Electric on Phase I is 99.3% complete compared with 100% scheduled
completion. Phase II is 45.4% compared with 80% scheduled completion.

Gerieral Electric was requested by the AE.C. to assume responsibility for
Phases III and VI.

Revision IV of the -Project Proposal was submitted to the A & B Comittee

on March 19. After a special meeting of the A & B Camittee to consider the
request for authorization of $49,300,000, Revision IV was forwarded to the
A.E.C. on March 31.

As-built drawings are being received from both the Vitro Corporation and
General Electric designers.

C406 - Mechanical Development Building (Phase IT)

Design was advanced 10% to a total of 40%; construction has not begun. Pre-
liminary plans and specifications were received from the architect-engineer
on March 10. The requested comments will be forwarded in early April.

‘C-413 - Expansion of 234-5 Facilities

Of the portion of this work being done at Hanford, overall design was advanc-
ed 1% to a total of 95%; construction was advanced 12.9% to a total of
97%. Present completion status of General Engineering Laboratory's work

18: overall design - 95%, construction 98.5%. July 1, 1952 has been
scheduled as the completion date for all GEL work.

Although the five-day work atoppage impeded progress, the main C.P.F.F.
construction contractor met his completion schedule of April 1, 1952.




C-431-A - 100-C Waterworks Facili

Design had been completed previously; construction was advanced 8.3% to a
total of 50.1%. Work on as-built drawings is progressing. Acceptance
Test Procedures are being re-written. At the request of Manufacturing
Department, the method of water treatment will be changed to emplpy alum
and activated silica: Basic requirements and engineering calculations
have been developed to conform to the changes.

To date 64,000 cubic yards of structural conerete and 16,000 yards of

lean concrete have been poured. This is 85% of the estimated concrete
requirements. At the 181-B Pump House, concrete work was completed except
for pre-cast roof slabs and the access openings to the pipe tunnels. Base
plates for the pumps are set and grouted. The 48" discharge header was

in place, also the 30" tie header to the present 181-B system. Dredging

and rip-rapping are complete. The 183-C Filter Plant has most concrete

P

work completed, also structural steel erection. Filter equipment was
essentially complete. The floor and first ring of clearwell No. 5 was
substantially complete.

The 190-C Pump House building structure was complete except for a small
part of the Transite siding. The transformer bank at the north side of
the building was complete. Pump units Nos. 8 and 9 are being aligned
preparatory to an extended test about April 20. Components for the ten
pump assemblies have been received.

Stbeontractors forces on 107-C Retention Basins and 187-C High Tanks
resumed work March 3. They are making excellent progress. Floors of
both basins were completed, and the lower rings of both were placed and
partially welded. The north 187-C high tank supporting structure is
being erected.

C-431-B ~ 100-C Production Facility

Design completion status remains at 99%; comstruction was advanced 10$ to a
total of 51.5%. Concrete placement and steel erection were about 98%
complete. The Gypsum roofing contractor completed work March 1k.

A1l "B" blocks, sub-assemblies, and tie straps were completed. Base
cast ircn and thermsl shields on both sides were complete, and installa-
tion of biological shielding is proceeding.- Gun barrel assembly was
approximately 40% complete.

A preliminary mock-up of graphite for 105-C was campleted on March 10,
and all material is peckaged and ready for final installation. Packing
of the process unit is scheduled to begin April 9.

In the 115-B facilities concrete work was 99% complete. Equipment
installation wvas begun March 31. '
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C-433 - 384 Steam Plant Addition

Design was advanced 9% to a total of 92%; construction was begmn and
advenced tc 2%. Preparatory work was begun March 3. A crew of 15
construction personnel was at work by the end of the nonth

C-438 - Ball Third Safety S

Desmmuqemmouﬂ.y cmtmtionmadmdlsito
a total of 2. The architectural phase of the 105-B battery room was
ccupleted. Caqustruction was begun on the battery rooms of 105-D, 105-IR,
and 105-F. -

Minor Construction is fabricating special tools and equipment. A vendor
has agreed to furnish the steel wire in a pickled and annealed eendition
satisfactory for working. The vendor expects to deliver 90,000 lbs. of
steel balls by July 1.

Fabrication of balls for IR and H reactors will be held pending test work

on glass balls. Approximately 400 lbs. of glass balls are expected by
late April. A decision on thelir use should be reached in early May-

The Project Engineer and a purchasing agent visited the vendor of hopper
and step plug units to interpret design specifications and to correlate
work of the shielding mdor

C482 - Pile and Pile Water Plant Improvements

Design completion status was revised downward to 5%; construction has
not begun. A review of the scope of the project was completed by the
Working Committee. It was determined that greater benefits would be
derived from modifying outlet fittings at 105-DR to a 5/8" minimum inside
diameter and at 105-H to a 1" minimm inside diameter than by the pre-
viously proposed front face modification. The dual drive on the primary
pamps of the 190-IR and 190-H Buildings is to be deleted. Revisions of
the rear face are to be included, and design work on these revisions is
being contimued. A revised project proposal has been approved by the

A & B Committee and forwarded to the A.E.C. The estimated total project
cost is now $2,250,000 as compared to the original $3,250,000. The
revised project proposal requested that the original allocation of funds
$628,000) be applied to the revised scope. Funds for installation are to be
requested in a future revision.

4. Research and Development Studies

RDA-DC-5 ~- Design Development, Mechanization of the 300 Area Slug and
Component Preparation Facilities

Design was advanced 2% to a total of 32%; construction has not begun. It
has been recommended to the Metal Preparation Section that a Project Propo-
sal be submi