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Y //Mr. J. C. Delaney
Chief, Nuclear Materials Section f ~

h ' Af/Jy. k/)$Licensing Branch
Division of Licensing and Regulation 3 jNq u
U. S. Atomic Energy Commission j

- g_p.

W
Washington 25, D. C. g,

A'Dear Mr. Delancy: C5i
We have your letter of April 27, 1960 and the temporary lionse rhich has been
issued to anow us to continue with our evaluation program. We ore naturally
disappointed in not receiving a fun term license at this time.

A few comments are thought to be in order on the dust contrcl problum as asso- s

ciated with the carbiding of Nigerian ore. Prior to the initial run, and
therefore before we had data upon which to act, very little was done to the
carbide furnace and associated equipment. As data developed, much effort was
expended to control the openings in the furnace hood. -Those efforts have been
continuous and are rtill in effect, although we have made no carbide runs
involving Nigerian ore since January 20. Since we have had data en the radio _-
active level of dust produced in this operation, a hood was designed and
fabricated which has effected a considerable reduction in fume level from the
car puning operation, that is, where the carbide is removed from the shen.
This is illustrated in the enclosed pictures.

Figure I is of the old system where the shou is lifted from the stationary-
base. Unreacted mix is shown falling away from the base with a build-up of a
dust cloud. Figare 2 shows the operation at the same stare with the new hood
being used. Little or no fume escapes from under the hood. Figure 3 shows
one of the workmen raking old mix from the carbide pigs standing at the left,
Note the high level of dust produced during this operation before the hood was-
instaned. Figure 14 shows a close-up of .this same operation with the hood in
place. (Please note the air sample being taken during this operatior.) You
win note that little or no dust fume is escaping from the hood. These pictures
are thought to be typical of the careful approach which is Meing used through-
out au phases of the processing of this ore. You can be assured that all
areas of concern will be worked over until we are confident that no radioactive
hazard exists.

In reference to your other comment, the final radiation survey program which
win be conducted in the carbide area has not been completely _ delineated as of
this writing. The measurements which were recommended by Dr. Whipple in' his
March 10,1960 report will be carried out during the next carbide run,'atter
which Dr. Whipple will evolve what is thought to be necassary for the final
established radiation survey program.
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I an enclosing two copies of a menorandum report inaued by Dr. Whipple and his
associates on the radiological survey which was conducted during the chlorination
of Nigerian ore. [We will be tlaterested in your congnents on this reportj You
will note tlnt under Section 8, " Conclusions and Recomendations", a tentative
radiation curvey program ina been outlined. This is the program which will be
used during future Nigerian ore chlorination runs or until further data indicates
cinnges should be made.

Routine clanges which will be introduced in the chlorination process will further
reduce the radiation 1cvel in all areas. These chanEen will include better
ventilation in critical areas, the use of closed hoppera for carbide feed to the
chlorinatore, and the use of larger size receivers which will be opened ordy
once every two or three shiftn.

-

Data ao far obtained on the further processing of zirconium tetrachloride at
Akron, where the liquid-liquid extraction step is currently being run, inlicates
that air concentrations are very low. As soon as this data is complete and
evaluated a report will be issued.

-
_

We would appreciate receiving neveral additiorni copies of the 10 CFR 20 regula-
tions concerning radioactive hazards.

Very truly yours,

Ti!E CARBORUNDUM METALS COMPANY

D. R. Sp nk, Asa stant to Manager
Technical Branch

DRStme
180

Enclosures
A A'
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WEMORANDUM |
>

;
,

April'30 -1940-

;

,

TO: Dr. D. R. Spink
Carberundum Metals Go.

[Akrem, New Yortt

lFMet: 1. J. Augustias, D. E. Barber and 8. - B*FC WhiPP *
University of W ak13an
Ann Arbor, Miehisan

,

mier == tion h--a. . ;pgBJacts = rrt of the ""8=1*=4 -=1 _7;; ef the a

Marsh 18 to Anril 7.1940. .

,

This report is divided into the fe11 ewing sections.-
i

1. Entrodestion .

,

.,

2. Instrumentation ,

3. Air and Water samples -

t

4. tamma Measurammta

5. Lisease Re W raments*

6. Transport of Eireentum Tetrashloride -

;

*
7. Oscwaney Festers

.

8. Conclustoms and Rosammendations.
,i

9. Referenees ;

.

.
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1. M
The tafesmaties provided berata is based on a vtsit to the Parkers '

burg plaat on Marek 15, 1960 sad esbeequent sampling data provided by plant

porosemal.

The asema spectrum of the tr014 saeple (pig.1) obtalmed at the

plant on Marsh 25 proved to be wry similar to that of the ere (3). Asear-

dtngly, saeple data have besa analysed La the same manner described in our

rgort en earbiding operattens (1).

A comparison of Fig. I with the spectra obtained from ore smylesi

provides an estimate of thoria activity in the ErC14 assuming that as
Doing the values '

daughter prodwate are in equilibriums with the therium.

provided by reference (t) and the comparises of the spectra, we estimate.

ost e from so.neeste ore to beas ,orseat.se of aori in as are14
This is la surprisingly good agreement eithfrom 0.6 to 1.2 percent.

your value of appronimately 11 thortw based on ehestest analysis of the

from Esenseott ore (3). gia11nly, estimetes of persent thortua
trC14

from Imados Tia ore based en gamme spectra are 0.81 to 1.6%.
-

in 2r014
No informaties has been obtained as yet during bed residue

,

pulling operettees. ,

2. .
e.".+, et

gasma radiation weasurements were made with a Jordam ionisetten

shaaber meter eased by the eengamy. There was an obvious rattle in the

chamber of this instroomt d ish resultea in erratic meter movemente,

It was returned #4 the manufacturer for repair following its use en
c

March 25, 1960 to make the measurements tabulated in Table 2. .I

i

4
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Malfuoetioning of the MMC proportional counter made smash of the

data taken over the period of this report unusable. The number of sagles

tabulated in Table 1 is therefore small compared to the number actually

taken.

3. AIA AMD MATER RM(PIA 8

A summary of the sagte data is given la Table 1. - From tb

data it is clear that the operations of somoern are the feeding of the

chlorinator with carbide and the changing of the trC14 drums at the base

of the condenser.

The activity in the plant sewer outfall at the river is pusaling

in view of the activity found in the scrubber water effluent. Newever,

the scrubber affluent value is bas 54 on only one sample and its average

concentration may be higher than indicated. Furthermore,100 m1 water

samples give relatively low count rates Wich may t.ault in a higher

percentage errer. Righer volume (1000 ml) water samples should be taken.

No analyste has been made of river water eseglee sinee it is

felt that they should be taken in a manner different from that d ich has

thus f ar been used, consideration muse, be given to the flow rate and
_

current distributions in the river in order to knew *en and were to

take samples With will be representativs of the river, gamples should be

taken sufficiently f ar down stream, in the main stream of the river, not

, at the bank, to take full advantage of mixing of the plant sewer outfall

with river water. One naada also to be aware of potential settling basins

in the river between the plant sewer outfall and sampling points. gasples

taken upstream from the plant sewer outfall may be taken just above the

outfall, previded thers are no back eddies, in the main stream of the river.

I

_ ____ >
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Tahis 1.--Summary of Emmple Dets. g
.r .-

%

O D
7 d @QT7Pe of Averags Righest Lowest No. of

Location Sample Operation oc/mi pc/ml pe/n1 Samples Avers te/MPC

>
#

3rd Floor Air Feeding 9.9 x 10-10 2.5 x 10-9 3.9 x 10-11 3 2.0

Chlorinator "A"
|

3rd Floor Air General 4 2.6 x 10-12 9.4 x 10-I1 4 2.8 x 10-13 11 4 0.05

4

2nd Floor Air Sponge 4 1.6 x 10-13 2.5 x 10-13 4 7.4 x 10-14 6 4 0.003
|

Froduction

2nd Floor Air General 4 4.5 x 10-12 2.5 x 10-II < 2.4 x 10-13 5 4 0.09

1st Floor Air General 2.1 x 10-12 6.2 x 10-12 2.8 x 10-13 7 0.042

1st Floor Air IrC14 Drtsa 2.4 x 10-10 1.8 x 10-9 4.5 x 10-13 9 4.8 %

Fulling

Outside Air Geosral < 3.9 x 10-13 1.8 x 10-12 ).2 x 10-14 7 0.23
Flant Fenes

Scrubber Water General 4.5 x 10-9 4.5 x 10-9 4.5 x 10-9 1 0.09'

Iffluent

Flant Effluent Water General 3.4 x 10-8 8.2 x 10-3 7.5 x 10-9 6 0.68

to River

.

a
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The concentration of activity in the plant oever outfall is

est must be compared to the Mpc however, and sampling there abould be

continued.

4. m NAgasseft

Although some difficulty was encountered in obtaining the values

given in Table 2 due to instrument malfunction, the values are believed

to be reasonably reliable.

Table 2. -Casma Neasurements.

Location Mas. ur/hr.

SS sal. drums filled with 0.75
ErC14 (26 drums in all)-

"A" Chlorinator 1st floor ' O.20
2nd floor 0.15
3rd floor 0.07

"A" Condenser let floor 1.0
2nd floor 0.50
3rd floor 0.15

sweepings, 2nd floor 0.10
We08 Scrubber 2nd floor 0. 2
H O Scrubber 2nd floor 0.202

Water secumulation from rainfall made it impractical to take

measurements at the scrubber on the roof on March 25. We air concentra-

tions and gamma levels observed inside the building made it seen unnecessary

to make swasurements at the scrubber on the reef.

We valwee presented in Table 2 indteate that there is as samma

radiation hazard associated with the chlorination process. Furt.hermore,

the levels as of March 15, 1960 do not warrant film badge monitorias in

this proeses. The extent to which the build up of bed residues will

increase the gamma esposure remains to be determined.

. _ _ _
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3. LICuts RBQtTIREMEFIf

Contrary to avectation, the thorium content of the trC14 is

not sufficiently low to emospt the trC14 from tk licensing requirassents

of referense (4). The theries centent is about fewr times the enesytten

limit given by 10CrR40, gestion 40.60 (f) Wich provides for esemption

from the licensing requirement of " Rare earth metals and compounds, mix-

tures and products containing not more than 0.23% by weight thorium,

uraatue or any sombination of thee."

If a lisense for the frC14 is required under the provisions of

10CT140 then couptiance with the previstems of reference (5) is autassatically

required. This means that hasard evaluatione similar to tbass asoonplished
'

at parkerskurg will have to be carried out at the Akrom plant Were the

trC14 is to be handled.

6. TRANSPCET Cr.IDCW113f TITRACELCEDE
.

beerstate Cassearce commission Regulations sovern the transport

of radioactive materials by commen and private carrier (6). The regula- .

tions Wich apply to motor freight are essentially the same as these dich
'

apply te rait, freight asve for the labelling of the vehicle.

At 1% thortue nach pound of trC14 will contain approximately

1 pc of thorium (1). since each 33 sal. drum holde approximately 300 lb.

of ErC14 (3) each 33 sal, will contain approximately 300 pe of thortus
{ activity. Consequently, ameh drum is azeugt from the labelling require--
|

. oents of 10CF120. If containers were used dish held 300 lb. or more
:

L ZrC14 sach container would have to be labelled in accordance with paragraph.

20.203 (f).

.. _ . . ---. . . -
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A $$ sal. drtna of trC1 does not meet the labelling emerrption4

requirements of the ICC regulations (6) since each container must yield

an exposure dose at its surf ace of not greater than 0.4 mr/hr. The
;

drtaas usust, therefore, be labelled with a Class D Poison label as des-

cribed in paragraph 73d14 in the regulations (6). Mr. Chapman has

already been provided with a copy of the required label and is aware of

the need to have these printed locally. There is no commercial source for

these labels.

Paragraph 73.394 of the regulations (6) provides that, "If the

nature of the radioactive content cannot be appropriately designated by

entering a single radioisotope or radioelement, it may be described as

' Chemical Nos' (i.e., chemical, not otherwise specified)." We suggest

that this notation be used on the Class D poison labels used en trC1
4

drums.

The label also calls for the activity of the contents and the

number of " Radiation Unite" from the package. The activity will be

equal to the number of pounds trC14 in pc units. For example, 300 1he.

of ZrC1 is 300 pc of activity. A " Radiation Unit" is 1 mr/hr. at one4

meter free the surf ace or the drum. This will have to be determined by

actual measurement with the Jordan meter. Note that no more than 40

" Radiation Unita" per truckload is permitted.

The truck must be labelled in accordance with provisions of

para. 77.823 (a)(3) which states, "Every motor vehicle transporting any

quantity of radioactive material, Class D poison, requiring red radio-

active materials label must be marked or placarded 'DAJIGE1003-RADIMCTIVE

MATERIALg' on each side and rear with a placard or lettering in letters

not less than 3 inches high on a contrasting background."

i
i

|
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1.abels must be removed frasa septy containers and the carrier

or consigner of eagty containers should be advised that the containers

have contained radioactive materials.

The 55 gal. drum meets the packaging requirements provided it

is filled such that there will be "no significant radioactive surf ace

contamination of.any part of the container" (6). From para. 74.566 (ref.6),

which described permissible contamination limits for vehicles, "no signi-

ficant radioactive surf ace contmaination" is taken to mean less than 500

disintegrations per 100 sq. ca. surface area.

from the container asustAccidents involving leakage of ErC14

be reported promptly to the Bureau of Explosives (7).

It is emphasised that the foregoing statements apply to ship-

ments by either private or common carrier untosa enseption has been

obtained in writing from the Bureau of Explosives (7).

7. OQWPAPCT FACIM3

If the ErC1 drum under the condesasr must be changed 6 times
4

per shif t and each change takas a maxiamos of 5 minutes, men will be

exposed to the high air concentrations produced by this operation a

maximus of 30 minutes per day (3). Such a situation should allow appli-

cation of an occupancy f actor of 0.5/8 to the Avg /MPC value given in

Table 1. Exposures in the long run will, therefore, be well below the

MPC even without consideration bais given to the protection provided by

the chenical cartridge respirators worn during this operation.

A similar argument applies to the operation of feeding the

chlorinator with carbide. giace this operatten is acoceplished usually

only once per shif t and takes a maximum of 10 minutes (3) the facter

- - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _____ - ___ __________ _--_ __ __ - _ _ __
_
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(1/6)/8 is applicshle to the Avs/NPC value Elven in Table 1 for this

operation, which reduces that value well below one.
+

8. _G g|GLUg10MS_ amp _ 33 p f1 3|$

a) Air sencontrations are sufficiently low to warrant a reduc-

tion in the air sampling schedule. The following schedule is recomumended.

1) the air sangle every 24 hours durias ch1Erinator loading

operations.

2) One air sample every 24 hours during trC1 drsus c W ing
4

operations.

3) One air sample every 48 hours from of f the plant property,
\preferably down wind of the stack. Een the continuous

samplers are set sg and in operation, use of the high

voltmee air samples for off site air sample collection may

be discontinued. The use of the continuous samplers will

provide two samples every 24 hours.

4) Two air samspiss during any " bad pulling" operation.

S) One water sample frosa the plant sewer outfall at the

river every 48 hours. The time of day at which.the

sample is taken should be varied from sample to sample.

6) One water sample from the chlorination scrubber every

48 hours .

b) Risher volume water samples should be taken. Each water

! sample should have a volume of at least 1000 ml.

c) Omens snessurements indicate that film badge monitoring,

during the chlorination process is unnecessary.

- _
. _,
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d) If it is desired that water samples be taken from the river,

samples should be taken in the main stream of the river and at least tu:

miles down stream of the plant effluent.

e) To insure that cperations with the ZrC1 at the Akron plant

coa 91y with the provisions of 10Crg20 a hazard evaluation should be

accomplished there similar t'o that performed at the Parkersburg plant.

f) liigh air concentrations during the IrC1 drum pulling4

operation suggest that the outside of the drums will very likely be con-
ttaminated. Pieces of filter paper should be rubbed lightly over 100 ce

of the drue, outside surface sad the resultant " smear" counted 1,n the leC

counter, vich the voltage set at the beta plateau level, to determine the

dp=/100 cm . Creater than 500 dpa per 100 cm2 (approxima*ely 250 cpm on2

your instrument) will require either cleaning of the outside of the drums

or modification of the drum filling and changing method to reduce surf ace

cont eseinstion. If contamination above this level is found the latter

course would probably be the better of the two insamuch as it would also

very likely reduce air concentrations during the drum changing operations.

g) The use of protective clothing and respirators should be

continued for ErC1g drue pulling and chlorinator loading operations until

such time as method modification provides lower air concentrations during

these operations. This will probably also be true of the bed residue

pulling operation.
.

h) All things considered the chlorination process at the

present time does not constitute a radiological hasard to either plant

personnel or the public outside the plant provided the few precautions

mentioned herein are followed.
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i)' This report does not cover all operetiens involved in the

ehtorination process. _ Data from the bed residue pulling operates remaine '- ;
'

to be collected and analysed.
4 .
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9. RREN33
1. Nano dated March 10, 1960 to D. R. Spink from 1. J. Augustine, D. E. !

&arber and C. Nort Whipplel Subject: '% port of Radiological Survey

of the Operations at the Parkersburg Plant, January 6 to Fdruary 19, 1960."

2. Maso dated November 16, 1959 from D. R. Spink to L. B. Noskins;

subject: " Hand 11as, storage and Processing of Nigerian Oro at Parkers-
,

burs."

3. Telephone conversation, D. R. Spink and D. R. Barber, April 18, 1960.

4. Title 10, Oede of Federal Regulations, Part 40, "Centrol of Scurce

Material" as amended January 1,1954.

5. Title 10, code of Federal Regulattens, Part 20. " standards for Pro-

taction Against Radiation," Federal teateter. Vol. 22, No.19

January 29, 1957.

6. "Bandbook of Federal Regulations Applying to TransPortattom of Radio-

active Materials," ABC Division of Construction and Supply Traffic

Managessent Section July 1955 (Available from U. S. Governacnt Printing

Of fice, Washington 25, D. C.) .

7. Bureau of Emplosives, 30 Vesey Streat, New York 7, Nov York.

8. Homo dated March 21, 1960, to D. R. Spink frees R. J. Augustina and

O. Boyt Whipple; Subject: " Gamma Spectrtes Analysis."
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