e CARBORUNDUM coveany [NICHET 1, 440- S00L

THE CARBORUNDUM METALS COMPANY O'I8ION
P O BOX 52 + AKRON, NEW TORK

Mr., J. C. Delaney

Chief, Nuclear Materials Section
Licensing Branch

Division of Licensing and Regulation
U, 8. Atomic Energy Commission
Washington 25, D, C.

Dear Mr, Delaney:

We have your letter of April 27, 1960 and the temporary licsnse vhich has been ‘
issued to allow us to continue watk our evaluation progrum. We ore naturally

disappointed in not receiving a full term license at this time, i
A few comments are thought to be in order on the dust contrcl problum as asso- ‘
clated with the carbiding of Nigerian ore. Prior to the initial run, and

therefore before we had data upon which to act, very little was dome to the

carbide furnace and assoclated equipment, As data developed, much effort was

expended to contrel the openings in the furnace hood. These efforts have beein

continuous and are rtuili in effect, alt we have made no carbide runs

involving Nige~iun ore since January 20, OSince we have had data cn the radio-

active level of duat produced in this operation, a hood was designad and

fabricated which has effected a considerable reductior in fume level from the

car pulling operation, that is, where the carbide is removed from the shell.

This is illustrated in the enclosed pictures,

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

In reference to your other comment, the final radiation survey program which
will b2 conducted in the carbide area has not been completely delineated as of
this writing. The measurements which were recommended by Dr, Whipple in his
Mareh 10, 1960 report will be carried out during the next carbide run, after
which Dr, Whipple will evolve what is thought to be nec~ssary for the final
established radiation survey program,
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I ROIQoRITAGE
The informstion provided harein 15 based on & visit to the Parkers:

burg pleat on March 25, 1960 and subsequent sowpling data provide! by plant
personnel .

The goems spectrus of the Irli, semple (Mg, 1) obtained at the
plant on March 15 proved to be very similer to that of the ore (8). MAoeor~
dingly, semple data have been snalysed in the same manner described in our
report oo carbiding operations (1).

A compariseon of Fig. 1 with the spectrs obtained from ore semplos
provides sn sstimate of thorium sctivity in the ErCl, sssuming thet the
deughter products are in equilibriwe with the thorium. Using the values
provided by reference (2) snd the comparisen of the spectra, W sstimate
the percentage of thorium in the £rCl, »tw from Kennecott ors to be
from 0.6 to 1.2 percent. This is 1o surprisingly goed agresment with
your valus of spproximstely 1% thoriwe based on chemical enalysie of the
trCl, from Remnscott ore (3). Similesly, sotimates of percent thorius
in Zrgl, from Lomdon Tin ore based on gemme spectrs are 0.9% teo 1.6%.

Bo information has been ebtained as yet during bed residue

pulling operations.

2. LSETRRENIATAON
Geanms rodistion messursments were made with & Jordam ioniszetion

chasber meter owned by the cowpany. Thers was an obvious rettle fa the
chamber of this instrusent which resultes Lo erratic meter movemsnts.
It was retwrned "o the manufacturer for repair following its use on

March 23, 1960 to make the messursments tebulated in Table 2.




Malfusctioning of the MNC preportionsl counter made mueh of the
dats takan ovey the period of this report unussble The oumbar of saaples

tabulated 1o Table | 1# tharefore smell compared to the sumber sctually

Lakan

A svmmary of the ssomple date fo given o Table 1. Prom the

dats Lt 1s clonr that the opsrstions of concern ave the feading of the

chlovinator with carbide and the chsaging of the hCl‘ druss st the bass

of the condanser

The sctivity in the plont sewsr outfall st the river s puseling
o view of the sctivity found ifo the serubber water offluent. HBowever,
the sorubber sfflvent valuo Ls based on only one semple and Lts sverage
concentration may be higher than ifodicated. Purtherwmore, 100 ml water
sanples glve realatively v oount rates which may 1 .ault in & higher
percentage arror Righer voluse (1000 wml) water somples should ba taken

Mo snalysis has been made of river water sonples sinoe 1t 10
felt that they should be taken io & manver diffarent from that which has
thus far been used Cens ldaration wus be given to the flow rate and
current distributions fu the river in erder to kmow wheo and where to
take samplesr which will be repressatative of the river. Ssamples should be
takan sufficlently far down stremm, in the main streas of the river, nat
&t the bank, te take full sdvamtage of mixing of the plant sewer outfall
with river water Ooe needs also te be sware of potential esttling basine
in the river betwesn the plent sewer outfall and sampling points. Sesples
taken upstremm from the plest sewer outfall may be taken just sbove the

outfall, previded there are oo back eddies, in the main stress of the river
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The concentration of activity in the plaat cewer outfall fe
what sust be compared to the MPC however, snd ssmpliog there should be
continued

S GATEN MEALREMNTE
Although sewme difficulty was enceuntersd (o obtaining the values

given o Table 2 due to fowtrument melfunction, the values are believed
to be ressonably reliable.

Table 2. -~Camma Messurements .

leeation Max. wx/br.
55 gal. drums filled with 0.7%
IrCly (26 drums in all)
"A" Chlovinator: lst floor ' 0.20
nd floor 0.1%
drd floor 0.07
“A" Condenser; let floor 1.0
ind floor 0.5%
ded floor 0.13%
Sweepings, ind floor 0.10
HeOH Scrubber 2nd floor 0.
Hy0 Scrubber 2nd floor 0.2

Water scowmulation from rainfall wade it fmpraatical to take
wessuremsnts At the scrubber on the reef on March 25. The alr concentra-
tions and gamss levels cobsarved foaside the bullding made 1t sesn unnecessary
Lo maks wessurements At The scrubber on the reef.

The values presented ino Teble 2 indicate that thers is ns gmema
radistion hazard ssseciated with the chlorination process. Purthermors,
the levels as of March 25, 1960 do not warrant filw bedge menitoring ia
this precess. The extent to which the bulld up of bed residuss will

incresase the gaema exposure remains to be determined,



5. LIGREEE RRQUIRENENTE
Contrary te sxpectation, the thorium content of the ZrCl, 1o

oot sufficlently low to exsnpt the IrCl, from the licensing vequiremsnts
of referance (A). The theries content is shout féur times the exemption
limit given by LOUFRAD, Section 40.60 (f) vhich provides for exemption
from the licensing requiremsnt of "Rare serth wetals and compounds, six-
tures and products containiong not wore than 0.25% by weight ‘heorium,
uranive or sy combinatisn of thess.”

If & lioense for the IrCl, (s required under the provisions of
LOCFR4A0 then complisnce with the provisiens of refersnce (3) (s sutematically
requited. This sesns that hasard evalustions similar to thess seoomplished
at Parkersburg will have to be carried out at the Akroa plant whars the

trﬂ‘ is to be handled.

6. TRANEPOKT OF LIRCOWKIM TKTRMACHLORLDE
Iaterstate Cosmeros Ommmission Regulations govern the transpert

of redioactive materiale by commen sad privete sarrier (6). The rvegula-
tions which spply to wotor freight are sssentially the same ae those which
spply te rail freight seve for the labelling of the webicle.

At 1% thorium asch pound of IrCl, will centain approximataly
I pe of thordium (1). Since esch 35 gal. drum bolds sppreximately 300 1b.
of ExCl, (3) sach 33 gal. will countaln spproximately 300 pc of thorium
soctivity., OConsequantly, esch drum (s exespt frowm the labelling require-
wents of 10CPR20. If centainers were wsed which held 500 1b. or wore
ErCly sach coutainer would heve to be labelled in scsordsmce with paragraph
20.203 (f).



A 35S gal. drum of '.':C‘x“ does not mest the labelling sxewption
requiresents of the 10C regulations (6) since sach contaliner must yleld
an exposure dose st Lfte surface of pot greater than 0.4 mr/br The
drums wuet, tharefore, be laballed with & Classe D Poison label as des-
eribed in paragraph 73 414 fn the reguistions (6) Mr . Chapman has
already besn provided with & copy of the required label and is sware of
the need to have these printed locally There 15 o commercicl source for
these labals,

Paragraph 73.394 of the regulations (6) provides that, "If the
pature of the radiosctive content cannot be appropriately desigoated by
entering & single radicisotope or radicslemant, 1t may be described s

"Chemical NO8' (i.e., chemical, not othervise specified).” Ve suggest

that this notation be used on the Class D poison labaele used én ZrCI“

dr ums

T™he label aleo calle for the sctivity of the contents and the
cumber of "Radiastion Unite” from the package The sctivity will be
equal to the number of pounds erl& in pe units For exsmple, 300 1be
of 3!(11" is 300 uc of sctivitvy A "Aadiation Unit™ is | mr/hr. at one
mater frewm the surfece of the drum. This will have to be detearmined by
actusl measurement with the Jordss meter., BNote that no mors than &0
Eadiation Unite"” per trucklosd 18 permitted

The truck must be labelled in sccordance with provisions of
para. 77.823 (a)(3) which states, "Bvery motor wvehicle transporting any
quantity of radioactive material, Class D poison, requiring red radic-
sctive materiels label wust be marked or plecarded 'DANGEROUS-RADIOACTIVE
MATERIALS' on each side and resr with & placard or lettering in letters

not less than J inches bigh on & contrasting background. "




Labels must be removed from espty countsainers and the carrie:
or consigner of swpty coutainsrs should be advisad that the containers
heve contained radiosctive materials

T™he 55 gal. drum meets the packaging requirements provided it
(g filled such that there will be “mo significant radiosctive surface
contamination of any part of the containar” (6). Prom para. 74.566 (ref.6),
which described permissible contemination limite for wehicles, "oo signi-

)

ficant radiosstive surface contamination” is taken to masn less than 500
disintegrations per 100 sq. om. surfecs Ares

Accidents fuvolving leakage of erl‘ from the contalner must
be reported promptly to the Buresu of Explesives (7)

It is ssphasised that the foregoing startemants apply to ship-

ments by either privats or common carvier unless exsaption has bean

obtained in writing from the Buresu of KExplosives (7)

QECUTARCY TACTORS

1f the l!‘(‘.h drus undar ths condenssr wmust be changed 6 times
per shift end esch change takes & maxiam of J wioutes, men will be
exposed to the high air concentratiens produced by this operstion a
waxisus of 3 minutes per day (J) Such & situation should allow appli
cation of an occupancy fector of 0.5/8 to the Avg/MPC value given in
Table | Exposures iu the leng run will, therefore, be wall belov the
MNPC aven without considerstion balkag given to the protection provided by
the chemical cartridge respirstors worn during this eperation

A slmiler argusent appiies to the operation of feeding the

chlorinator with carbide Binoe this oparatien is scoompliished weually

only ooce per shift and takes & naxiouww of 10 minuteas (1) the facte:




(1/6)/8 ts wpplicable to the Avg/MPC value given fo Taeble 1 for this

operation, which reduces that value wall belov one.

a) Alr somcentrations are sufficiently low to warrsnt & reduc~

tion in the air sespling schedule. The folleoving scheduls 1s recommended.

1)

2)

)

&)

3)

6)

e air seple every 24 hours during chlorinater loading
oparations.

Ooe air semple svery 24 hours durisg ucl‘ drum changing
operations.

One alr sample every &8 houre from off the plant property,
preferably down wind of the stack. When the continuvous
tanplers are sot W and Lo operation, use of the high
volume adir samples for off afte air ssmple collection may
be dissontiowsd, The uee of the continuous samplers will
provide two samples every 24 hours.

Two air somples during sny "bed pulling" operation.

One water sample from the plant sewer outfall at the
river every 48 hours. The time of day at which the
sample is iakss should be varied from sample to sampls.
Ons water semple from the chlorimstion serubbay every

48 mours.

| b) Bigher volume water samples should be taken. Each water

semple should have & volume of st least 1000 wl.

€) GCamss measurements indicate that fils badge monitering,

during the chlorination process is unnecsssary.



d) If tt is desived that water sesples be taken from the river,
semples should be teken in the wain stress of the river and st least tw.
miles down stresm of the plant eoffluent.

e) Te imsure that operations with the lrcl‘ at the Akrom plant
comply with the provisions of 10CFR20 & hazard evalustion should be
sccomplished thare similar to that performed st the Parkersburg plant.

f) MNigh air concentrations during the ttCl. drum pulling
operation suggest that the outside of the drums will very likely be con-
teminated. Pleces of filter paper should be rubbed lightly over 100 cl'
of the drum, outeide surface and the resultant "smear” counted i{n the MNC
counter, with the volteage set at the beta platesu level, to determine the
dpwm/ 100 el Grester than 500 dpm per 100 c:n2 (epproximarealy 250 cpm on
your fostrusent) will require either clesuing of the outside of the drums
or wodification of the drum filling and changing wethod to reduce surface
contsmination. If contmmination above this level is found the latter
course would probably be the better of the two {nasmuch as (t wuld also
very likely reduce air concentrations during the drus changing operstions.

§) The use of protective clothing snd respiretors should be
coutinued for erI‘ drum pulling and chlorinator losding operations until
such time as method modification provides lower air concentrations during
thess operations. This will probably also be true of the bad residue
pulling oparatien,

h) All things considered the chlorination process at the
present time does not censtitute & rediological hasard te either plant
persounel or the public outside the plant provided the few precautions

mentioned herein are followed,
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1) This report doss oot cover all operations fovelwed in the
ehlorination process. Dats from the bed residue pulling rperation resaios
te be collected and analysed.
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