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Report number: A=4189 Title: HePUKT U Skeclal hnZatd
Date of issue: June 9, 1947 ACTIVITILL AT K=25 FOUK
wnY 1947,

hor:__{(lifford h. beck

CLILTUN EMCIhiih © ORKS

CARBIDL alkl' CnEEON CHE.IUALS COMPOIL TION

ABSTEACT

The report of Special Hazard activities at K-25 for
lay 1947 is composed of two parts:

1. Agenda for meeting of K-25 Special liazards
Committee, vhich contains a report of the
pertinent activities in special hszards
during Mday, and

2. Minutes of meeting of Special Hazards Committee,

at which the agends mentioned above were ¢ls-
cussed,
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4GTNDL FOR ISTING CF K25 STOCIAL HAZARDS CQIITTHE

dune 4; 1047

Clifford Y., Resk

S. C. Bernest S. Cromer J. A, ¥arshall
C. ¥. Bsek G. T, Felbeck ¥, G, lieans

C. &, Contor L. P. Huber G. T, £. Sheldon
R. V. Cook Ve B, thimes S. Visner

¥, J. Costello F. W. Hurd

A meeting of the K-25 Special Hezards Committee is czlled for Friday
morning, June 6, zt 10:00 A} in the K<1001 Conference Room. The purpose of -
this neeting is to discucs Special Hazard activities at K-25 during May 1947,
as rerorted subsequently herein, and, if satisfactory, to eprrove submission
of the rerort to the Atomic inergy Commission.

The activities to be rerorted fall into categories.

1. YMinutes of meeting of Plant Radiations Hazards Committee.

2, Sefety reccrmendations with respect to Alpha Contamination
in Recovery rrocess.

3, A request tc the Consultants Committee for information on
"Ailweys Safe" Fipe Sizes,

L. Several approvals of rroposed changes in operation and ecuirment.
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1, Abstract of Minutes of l'eeting of Plant Radistion Hazards Comnittee
Yecting Yoy 20, 1947,

. Gumt—

I's. Visner outlined the functions and dulies of the cormittee
as follovs:

1., It is 2 vorking cormittee with the rurrose of studying, vhere-
ever necessary, rroyoses changes to Lhe rlant vhich dnvolve
specicl hezards consideration. Recommendations to the Approval
Committce on Radiation Hezards will be made through the chairman.

2. The committee is to review the plant ccnstantly with the objective
of furtrering rlant safety wherever possible.

3. Ilndividual members will accept resronsibility for conducting
investigetions and studies thet may be needed for raking recormend-
ations.

The committee discussed at length verious Sreci:l Hazards rroblems
involved in the Flami I Surge System. In rerticular, the rrecautions being
talen at the "boundary valves” separating the "upper" and "lower" systems,
the possibility of accurulating too much urenium in the oil of the Beach=-
Russ pumps, and the hozard of a 6" section presently included ss a part of
the 4" cold trap. Freczutions are being taken in all those items, and
futher study is being given to the necessity of additional safety measures.

In 2 discussion of t‘he possibility of designing a truck to carry more
rroduct cylinders than is now rerritted, it was decided to defer zction until
details on cylinder desipn and shipping errancements were further clarified.

2, Safety recommendations with respect to Zlpha Contamination in Recover:
Frocess.

The recommendations made on this problemr follow:

An Alpha Radistion Survey of “he Recovery I'rccess in the X-~1303
Building was rade by the Process laboratory at the recuest of Radiation
Haozards. As a result of the study, specific safcty mezsures are recommended
to saferuzrd the health of the operators in this Area.

The toxieity of uranium due to tre alpha activity has become a
rredominate factor in health considerations. Active material can enter the
body by breathing contaminated zir, swallowing, and through abrasions »f
the skin, It is the policy on the lanhattan District to limit te extremely -
lowr values the ~uantity of alrha emitters ingested by personnel, In general,
this is to be accomrlished either by limiting surfzce and atmospheric alpha
count to normzl background levels, or taking of extreme protective measures.
In many cases, a corbination of the two is required.
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"ith respect to the recovery rrocesses in K=1303, it aprears
feanible to cortrol the hezlth hazerd by establishing two types of areas:

(1. A "szfcY area in vhich all operstions are sufficiently
enclosed or of such a nobure that the rossibility of srillage,
or contaminatine the atrmosphere, or surfzces handled by rersonnel
voule be surlieiently rewote that extensive rrotective equirment
would net Le neeessary. In such an arez, those rrocesses that
involved the dusting or spraving of uranium campounds would
be completely enclosed in a tight housing,

(2). Lreas are to be designated as "hot" in which the processes
are of such o nature that the conteminztion of the area cannot
be rrevented. Tersonnel entering 2 "hot" area would be required
to wezr prosective eauipment such as gas mask or respirztor,
rubber ploves, anl speciel clothing.

This report is concerned at this time with loeations that are definitely
"hot! and require irredinte attention.

For this surver both air and surfzce readings vere taken at rany stages
or wceorery rrocess, in oxder t6 zchieve a comrrzhensive understanding of the
crisin angd extent of the rroblem,

A. OFERATION OF GRINDING T3 Og

This creration has been performed st various locctions.

Resulte of Survey — A maximum air count of 71 times tolerance
vzs found. oSurface counts were frequently beyond range
of the instrument. Fuil scale reading on the Zeuto 2"pha
counter, which has a probe ares of 0.1 square foot, is
equivelent to about 20,000 counts per minute. Air
saaples indiczted an unsafe condition fer longer than four
nours efter clezning the grinder,

Reecommendat.ions

(1). The grinder should be roved to the scale room
in fhe 1301 Building.

(2). The cubicle containing both the sczle and grinder
should then be desipgnzted as a "hot" area.

(3)s Respirztor cr mask and rubber gloves should be
worn at all times in this cubicle,

(L). Extra coverzlls and shoes should be kept for men
who are to enter the grinding and scale room, and they

should w clothes only in this room. Such practice
: in confining alpha particles to the
s if which t Y originate.- L AT TTEDIR CTN. reven

HE S o thar Tl L)
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(5). It would be desirable, it et oll possible, to
encloze the zrinler in an air-tiell box. In the event
thst a cust rroof container for the grinder can be devised,
it mcy be voscible to omit the clothinp change.

b, FURNACH ROOM FOR TUTUACING URAITIW "RITIFITATTS

Ragnlis of Svrver - Adr samrles tshon betwmeen operations
wore all below tolerance, but suriace counts were high.

Reconrerndat.ions

(1). Eubber gloves and a respirator should be worn
while crerators are in this cubicle.

(2). A thorough deccentamination and caution in
handling materizl would help to keer the surface count
do¥n.

C. FIITZR TRESS CUBICLE _FCR SFFARATING URAMIUW PSRCIFITATSS FROM TILTRATE

Results of Survev - Air samrles indicated up to 19 times
tolerznce. Surface counts were far above background,
probebly due to spiils,

Recommendat ions

(1)s This area should be designsted as "hot".
" (2). Rubber gloves and a respirator are required here.
(3). Deeccntamineting and peinting the walls to a level
of sboul six feet atove the flocr, and reinting the floor

end woodzp stend, would facilitate the clean up of spills,

GEINTRAL 2RCCITERNATICNS

It is evident from the results obt- ined from the survey, thet firm
reasires ave necessary to kecp operzters from inhaling, or coming iIn contact
vith, process meterizl.

For "Hot" Areas

(1). Large signs at the entrance o the rreviously listed
cubicles should indicate the tyre of loeatiocn and the necessary
equipment to be vorn befcre cntering.

(2). Tesrirators and rubber gloves should be worn in such
hot areas,

(3). Smoklng, eating, end the storing of food should be
forbidden in these areas.

S~ el I prn—-, e m e b

—
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(). Personnel ghould wesh frequently, exrecially before
eating, smokine, or lecving work. Veshirg, in this case, consicts
of thorough scrubbing with a stiff bristle brush, and the use of
a strornp coop wilth larpe quantitics of water.

For 11 Innotions din T=2302 liot Previousw Listed -

(1). A1l persomncl vho normslly vork ia this area should
be k2ot on the medical recheck lish.

(z), Protective esuirment should be used whenever ccnt~
cminat.ion is visible,

The survcey of other operations in the K-=1300 Area is beinpg continued

te determine the necessitr for any further sefepuards. The operations already
studicd viil z2lso be monitcered.

RADIATICN HAZARDS
Zs[ Gerald J, Selvin '

APFROVZD: [s/ S, Visner

GIS15h/am




3. ecuest to the Consultants Committes for Informotion on "Always Safe”
Fipe Sizcs.

This request, addressed to Ur, wordbeim, vhairman of the Consultants
Committee, is zc follows:

Irt=oduction

In the K-25 process, material of various icotopic concentrations
is transported throughcou’. ihe plant in pipes. Luring normal operation, the
pressurec and temperatures are such that the material remains in the vapor
phiase, For sowe operations, hoviever, it is necessary Lo condense the mat-
grial in pipes or other cylinderical containers undsr such circumstances that
it 3is neither feacible nor poszible to limit the quantity to the "alwaeys Safe'
amount; 350 grams U-235, Impurities such as Hr and water may be condensed
zlong with the UFg, The uranium may also be in the form of UOF, or UFha

Statement of Probleam

It is rcquired to know what pipe sizes are safe at various con-
centrations of U-235 for the condensation of Uy along with any other material
thst could be pregent. Fhat is desired is a statement of the pipe sizes that
are "Always Safe" for materiale in the plant that may be present in any re-
laticnship to each other with the condition that the exterior of the pipe is
surrounded by hydrogenous material,  The maximum density of UFg that may be
encountered in the plent is 4.5 g/em’. no moderator, superior to ordinary
weter is present such as berylium or heavy water.

The information available at the present time on "Always Safe'
pipe sizes has come fromp Drs. lioyt and Teller and pertzins only to con-
centrations of U-235 up to 25%0C03%.,

1. The so-called "three diameter" rule states that unlimited
quantities of materizl may be safely accumulated in a pipe
provided that diemeter is such thet the quantity contained
vithin a length equal to three dismelers does not exceed
the "Always Szfe" amount.

2. In addition, the following diameters are " always Safe" up
to the specified assay:

6 inches for 3370003%
4 1/2 inches for 3470002%
3 inches for 4788002%

ko information on "always Safe" diameters has been available for
X ascays above 4786002k, arbitrarily, the two-inch dfemeter has been speci-
fied by the Raciation Hazerds Croup at K-25 as "“always Safe" for assays up
to 21180003%0
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; It is also requested that in light of present knowledge, the present
specifications for assays up W L786002% be roviewed with the possibility in
mind of extencing the maximum assay that may be handled by the various pipe

sizes.

ioplication to Plart

The most important application in the K-25 plant of "Always Safe"
_diameters is to the problem of sizing cold traps. ! B

o _ velinite aavantages o plant operation
“would result ehould It be permissible to revise upwards the maximum U=-235
aceeys that muy be handled by either or both the eight-inch and four-inch
ccld treps.
A poscible applicaiion of cald traps now under consideration is .
for a combined operation of purging non-condensible contaminants S - ,
| e

‘nlong with this plan is a similar proposal for ~"
“Burring contaminants by means of a cold trap' _ ] .
i . | The operation of purging in PIAnt II, the upper sectivh -
LEI”K:ET, at present is being accomplished with the K-312 purge section,
The substitution of cold traps for this operation will result in a great
increase in economy and convenience of operation.

Very sincerely yours,

g/ Clifford K, Beck
Chairman, £-25 Special Hazards Committee
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4o Saeveral hoorcveis of Proposed Changes in

L. Side Withdrowsl st | - Apri2 2e, 1507,

‘e 1 N ~
i The size and
spacing of the cquipment ueed in the withérawzl opération are safe,
To insure safe lnndling of the filled product eylindere which are two
inches in dismcisr &nd ten inches long, ihe {vllowing rezormendations
should bz follewsa:
. For etorlizy ingd tromsperting the produvet oplindses ir the ER
hres, exziuil.» uce suculd be muaes of the cylincer buggles
eveilable irn iac E=3C4-7 Product withdrmev:® Noor..
2. Thosse bus~ter zhoeld be modlfied so thul andy tvo oyllnagre cin
ve place?d cr: them, on Oppos ite ccriers, t.,m:‘crur.ate.. - reventecn
inches apart ‘nc reasining two rocepticles on the buzsy ehould
bie cloged o'l
2. If more tharn one tugey is requlired, a minfrzun distanze of tro
Yeest should e rr._.L.-t:.i ¢d betweer the acarest edres of adlecent
buggies.
"The withdrawzl oporation 1c approved subjcct Lo incorporating
the above reccmmendations into the procedures.”
APPROVAL COMMITTZE ON RADIATION HAZARDS
(s) C. K. Beck J, L. Veters for S, Viener
S. Cromer
B. Procese Precsures ir %-205 Secticn,  Aoril 25, QLT .
wlcnsidsration hzs been given to astinicg masdizus values of
tells pressure for safe operaticn of the K=3GE : ! ’
? Do
i C ALY elher fuciors euar oo sguapment Y
e e N . : . . o I
£Zzg ang ceolant temperabures cre identical. \ g
-— " - - - ey e y
\ ) TEF T IosY v
pressureg, Lhe (A" IOVenCoorEY LT THE TIIlaincE would sary in s simllier
Z2On6r. -
' T v
f
VA ;::‘oj{_s‘:_“ therefore ig iven to rulsing talis

K-306 secidon ”
L :

R el

'_:‘.' ) B W Ty -
S0 v AN T R SR R

(s) S, K. Bec:

A Y
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C. Introduction of £-116 irto the Ceracnde.  Arril 20, 194L7

"Consideration has been given to the proposal to introduce
C-~216 into the bottom of ihe cascade &t a rote nct to exceed 75
stendard cubic feet per doy. The resultant C-216 concentration through-
ount the casczde will be of the crder of 1% or less. Under these con-
ditions the moderating effect of the C-216 is nerligiblo

"Ne hezesd ie enticipated anc the propossl is therefore epprovedy
EEERDVAL COVYVITTEE ON RACIATION HAZARDS

(8) C._ Y. Beck J._L. Yators S, Visner
For, S, Cromer

D. Product Withdrawal With Refriceration, - MKav 1, 1947

"The test propozal for withdrawing product at K-305-1, employing
e B-) purp and mechanicel refrigeration has teen considered from the
Rediation Hazarde aspect. It 1s understcod that the pump will be heated
since the exhaust pressure may reach 2.5 psia. Also, to avoid the
poselbility of reaction product accumileting in the stagcnant regions of
the purp provisions are being made for leak testing the set-up regularly.

*The proposed test appears safe and temporary approval is givens
(s) S, Visner, Radiation Hazards

E. Purge Test in ‘r T = Mav 1, 1947

-

"A review hag been made of the proposed test on purging Plant II,
utilizing a cold trap, as outlined in & letter of April 29, 1947, by E.G.

Jorden.

"With the exception of sestting upr as a side purge case
end the routing of purge geses, &S indicatea in the proposal, the cescade
%41l mot be affected in any manner. _ S
i U E
i N

Trie cold trap is part of a mobile trap Ginit which @IS0 contalns
"z Beach-fluss pum. It is understood thai the pump will not be used and that
adeguete safeguards will be taken to prevent the matericl from entering the
pump. At the conclusion of the test, the C=616 that. was condensed in the
cold trap will be veporized and ret,umed to__

—

"No hazard ds anticipated since three (3) inches has been specified
as the "Always Safe" pipe diameter for C~616 at & maximum assay of 479C003%.
The test proposal is therefore approved,™

APPROVAL COMMITTZE ON RADIATION HAZARDS
(s) c. k. gl - ._lizters SI Visneg
For, S, Cromer - .7 - onnne I
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F, C-21¢ Removel Unit. Moy 7, 1947

"A revien hecs been nade of the proposed C-816 remova
proposed changes in K-100 as shorn in drawings AMP-4962-A, AWP-4341-
AiP-4342-D. The apparatus consiste essentially of a type W pump, a six
inzh cicmater distilletion column 20 feet high, s reflux drum of the
sx1s dlamober but 28 inches long and & condenser, eight inches in dia-
weler an¢ nine feet leng. Ae described in a report, (1) the unit is de-
simed Lo remove C-€16 from C-816 - C-616 mixtures in the caecade, below
X=302-1. The removed C-016 would contain 1% C-51¢ which will be monitored
by chezicul anelysie. The hold up of C-616 in the tower has been extimated
at 222 pounde,

"C-£16 1n a soiid or liquid state will exlst only in the tower,
condenaer, reflux drum, end interconnecting piping of diameter less than
cne inch. £11 other lines and the type W pump will be kept at temperatures
sufficiently high to provent the condensation of C-616.

“Unlimited quantities of C-616, of a maximum assay of 33700028,
may be safely accumlated in the tower and reflux drum since their dia-
meter is "Always Safe" for this essay. Although the condenser diameter
excoeds the "Always Safe" value, it vill not be hazardous under thess
conditione sinece the hold-up of C-616 is limited by thf yolume of the
28 monel 5/8" 0.D. hair-pin tubes within the condenser‘\?2), Calculations
on the interaction of the three components indicate that their spacing is

szla,
(3)

“The radiation hazerd problem due to UXy and UZ, was considered ,

and the opinion given that radizticn emanating from the tower, due to

and UX , should be bulow the tolerance level. If however, the inside
surfaces of the unit or if the waste C-816 are to be exposed to personnel,
above tolerance radiation may exist. Checks should therefore be made of
these materiels before hendling.

"The C-£16 removal unit is epproved for use with material of assay

= G !
— lezs then 3370002%. “Tee
}

APPROVAL COMMITTEE ON RADIATION HAZARDS

o

(s) C, X. Beck J. L. Waters S, Viener
For, S. Cronmer

1) No. 4.34.3, "Process Design of a C-816 Removal Unit," by J. A, Finneran
and W, J, Fritz. 11/19/46.

(2)
"Possibility of Special Hazerds in a Proposed C-616 Condenser", C. K.
Beck to R, C. Olson, 11/14/46.

(3) "C-816 Removal Unit", S, Viener to J. A, Finneran, 2/11/47.
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G, UF: Condensatien Test irn K-27, Nay 9, 1947

" Tre proposcd C—616 condensatfbn teuf‘in K-L02~L has on-~
sldered #lth respect %o Special Hazards. As outlined in "C-616 Co
d:nsation Study Test Procedures", by J. J. Kurtz and R, C, Olson, the
K-27 cell will be crarged with ¢2616 of normsl feed assay and con-

dnnsatlion incduced by lowering the cell coolant temperatures.

"llo hesard io anticipeted since unlimited guantities of feed
{516 ray be accurulated saflely under the conditions of the test,
The te<%t is therefore approved,"

APPROVAL COMMITTEZE ON RADIATION HAZARDS

(3) C. X. Bcek J. L. Vaters S, Visner
For, S. Cromer

H, Cold=Tran Teet in ¥-312-3, UMay 23, 1947.

"A review has becen made of the proposed purging test, utilizing
two cold traps, as outlined in a letter of May 22, 1947, from R. G,
Jorda:, to the writer.

"It is propoesad to set up K-304-5 a8 2 purge cascade and route
thie purge gas to K-312.% where it will pass {hrough the cold traps.
Ziicept for the detalls of the traps, the test is to be identical to the
one described in a letter of April 28, 1947, by R. G. Jordan and approved

_ by this Commitige on May 1, 1547. The C-616, ! | Cef
¥ill be condensed in the tr aps and later evaporated and
returned to thé cascade.

"The cold traps specliied for the test ere as follows:
a. &4 copper trap three inches in diameter by 20 inches long.

b. A converier tube cold trap, Drawing No, A-510, two and
cne<hzlf inches in dlameter znd 90 inches leng.

Thie trops are "Always-Sefc” for C-616 with an aszay up to 4730003%,

"It ie uncderstood that the treps will be located at lsszst tro

feot epart, The proposed test appears safe and it is therefore approved.”

APPROVAL, COMMITTZE ON RADIATION HAZARDS

(8) C. K. Beck : S, Cromer S, Visner

PIEE. 1 W Bacemm < o
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