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6. '!he laspectica revealed that the licensee had tatroduced appropriate corrective actica la

response to the leems of noncompliance acted daring the last laspectica. However, in the

case of surveys to evaluate airborne radioactive material la the tarostricted areas, the

| program taltiated was allowed to tapes for a period that e=caadad the license requirements.

; Witin the exception of the crushing crew, the att sample program was adequate to a.valueem t

the exposure of the process operators to airborne radioactive material. It was deternimod

that surveys were not made to evaluate the exposure of maintenance employees while
,

performing nonroutine work involving a potential for significant exposure from airborneI

contamination. "Ihe licensee's records of analyses of liquid sam;, ee from a small creek

that ortglastes immediately below the tallings area revealed that some seepage to the

unrestricted area was occurring. While the sample.s showed consistent concentrations of

thortum-230 that escoeded the permissible limit, the results for radium-226 and natural

urastum were always lose them their respective permissible concentrations.

'the followtag lessee of anacompliance were observed or otherwise reported:

10 CPR 20.106(b) in that, the average concestration of thorium-230 in the tallings poed

seepage released to the unrestricted area for calendar year 1963
.

exceeded the Ilmits spectfled in Appendix B. Table II of 10 CFR 20.

(See par. 26 of the report details.)

10 CPR 20,201(b) in that. surveys were inadequate to determine compitsace with 10 CFR

20.103, " Exposure of ladividuals to concentrattans of radioactive

material in restricted areas", in the followlag respects:

1. From October 25,1962 to August 11, 1964, breathtag zone samples

were not taken during routine cleanup operations la the crusher
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'

buildings to evaluate Adly the exposures of the crusher operator
.

and helper. (See par. 20 of the report details.)

2. From October 25,1962 to August II,1964, air samples were not

collected to evaluate the exposure of maintensoce employees while

performing such nomroutine work as occurred on June 10-12,1964,

when the ventilation system for the yellow cake dryer and packsstag

areas was modified and repaired. (See par. 21 of the report details.)

10 CPR 20.201(b) in that, from July 23,1963 to August 11, 1964, surveys were not made

to determine the concentrations of airborne radioactive material re-

leased to unrestricted areas to show compliance with 10 CPR 20.106(l$,

" Concentrations in effluents to unrestricted areas". License Condition

No. 8, which incorporates the licensee's letter of February 14,1962,

requires that such surveys be conducted at a minimum of once each year.'

(See par. 23 of the report details.)
i
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Type of hopecties and Persons Contacted
.

9. Aaa relaspection of the subject licensee was conducted on A*Det 10 and 11,1964.

The principal Ameerviouse was John D.'CNinier, who is the Plant Radiologist as well as CMef
' ' '

,

Chemist and MeenBarget. Olbst employees of the licensee contacted during the course of

the taspection were: O. K. Comese, Project Manager; Keith Ryder, Shift Foreman: and Red
'

Beattle, Matatuaance Foremaa. At the conclustos of the taspectica, the results were reviewed
, :

t with Mr. Coates and Mr. Croater.
I

i
OremessaHon'

|

| 10. 'Itere has been no change la the partnership of the firms holding laterest la the Petrotomics
I

! Company. Stace the last previous inspection Mr. Coates has been promoted to the posittoa

! of Project Manager and Mr. Emerson Kemp has replaced Mr. Coates as Mill Superistandset.
'

I

(Mr. Kemp was on vacation at the time of the inspection and Mr. Croster was acting la his
,

place.) Mr. Norman A. Grant, previous Project Manager, has been appointed to the poettles
e

of Production Manager, laternational Division. Tidewater Oil Company, replacing Mr. John

McCabe. 'Ibe current number of employees aselgaed to the mill, includlag operating, mala-
!

'

ernance, laboratory and supervisory personnel, is 46.

g 11. Mr. Ikart Moulden, who held the position of Radiologist at the last inspection, was replaced

'
by Mr. D. S. Hutchlason la December 1963. Ch the termhettom of Hutchinson la March 1964.

I the duties of the Radiologist were assumed by Mr. Croster, who also functions as the Chief
t t

' Chemist and Metallurgist for the mill. Mr. Crozier stated that in his function as Radiologist
*

be reports directly to Mr. Coatse. Crozier also reported that, until the week prior to the

current inspection, he had rolled on a Mr. Bittle, solvent eachange operator and part-time,

| | laboratory analyst, to assist him with the air sampling and survey program. He added that
t .

the termination of Bittle had left him without an assistant. and that he was is the process of ||
! ,

tralalag another operator for these duties. !'

,

;i

| Facilities

12. During a scheduled two-week shutdown in May - June 1964, the dust collection systemfor the

! yellow cake drying and packaging area was snodified through removal of the American Air
I

*

Filter skimmer (a centrifugal precipitator). Mr. Coates stated that the precipitator, which,

f

; preceded and was la series with the American Air Filter rotoclass, was removed because

| extensive corrosion had long ago eliminated any effectiveness that the equipment may have had

tattially. No other significant changes in the facilities have been made slace the last previoso fi

3 -
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t

I lespection, according to Coates.-
,

.

j

13. Derlag the laspostles of the facilities, it was acted that housekeeplag ta the mais mill wndaag, . . ,,,
I.

appeared to be geny good. 3dr. Creater said that the floor area of the mill was washed dews
.

once each shift and est the dryer room and yellow cake packagtag room were often washed
.

i teore frequently. It was also aceed that the sample preparation room, which is located la

the mala allt hallding, was very clean with no visible dust la the room or sample preparation
4

'

hoods. Mr. Croater said that the plant control sasaples comslaue te be pulps (leach slurry)

i rather than dry ore, and that this practice had eliminated any dust problem often associated
|

I

,
with this operettom.-

!
!

Althorne Radioactive Maerial - Restricted Areas;

t ,

| 14. "Ib determine the concentration of airborne radioactive material la work areas, the liesmose
;

has collected general air samples at 31 locations throughout the mill and associated facilittes-

'

on a monthly frequency. These locations correspond to the sampling pointe listed la the|

I -

| licensee's letter to the Commiselon dated February 14.1962, which is lacorporated la the

i ! license throesh Condition No. 8. ha addittoa, and as a result of the last laspectica, breathlag

f
'

some samples were obtstaed each month la the yellow cake drylag and packagtag areas durtag,

f specific operations where general air samples were not considered to be representative of
;

'

i

! i the air lahaled by the worker, l.letil renewal of the license on June 7.1963, the licensee was'

| required to Aarnish quarterly reports on his survey program to the Commiselon. '!hese reports,
t

the last of which 14eesd does threagh May 1963, tactudtag a summary of the results from the air l
,

,

samplMg program. 'Its laepection revealed that the air sample results and the esposures
4

, resulthg from airborne radioactive material have continued to be very similar to those
1 i

I

j i indicated la the submitted reports.
_-

15. The sampling equipment and the analytical procedures of the licensee were described la the

last previous laspection report. However, a review of the licensee's calculations showed
,

that the Radiologist has consistently neglected to include the atomic weight factor of 0.85 la9

convertlag from the laboratory fluorometric units of micrograms of U 0 per sample to33,

.

6

units of uc nat. U/cc of air. 'llmas, a!! recorded air sample results reflect this 15% error'

1 on the conservative side. Similarly, all subsequent references to licensee air sample j

i noeulto la this report, unless specifically noted, lactude this error,

f
4 )
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'
14. Scheogment so the last imepection, the th esadesend time semen., % g,g ,,

and sample preparetten operesore which tactoded the time required to pers .g,

. , . ,-: e, n . . - e. . .
. --..

specific detime la the yellow cohe dryer reem and in the yellow cake packagtes roo , .gg-

| time sendise reMessed to changes anado la the work assignments for these job claselfncanoes
!

afeer the last laspeetten and to which the licensee refers to la his letter to the Commiselon'
-

| dated March 25,1968. 'these changes resulted la the easipment of all yellow cake packaging

I-
' operations to the campte preparation operatore. 'Ibo precipitation operatore continued to

provide the occaelonal stesadence to the yellow cake dryer that is required during its operaties.

However, Croster stased that the work aselpmeste for thoes two job claeotfications were

I agata changed as of August 10,1964 (the first day of the current laspectica). Mr. Croater
i

added that the dety assipmeste agate required precipitattom operators to perform some,

!

of the yellow cake packagtag operations and that he was aware that new time studies waald
,

have to be made to properly evaluate the esposures for thsee job claselfications. Croater
*

stated that the time studies are performed by measurlag and recording the time og est ta

I various locations and job aselsaments by diserent operatore in the job clasalticatlas of laterest,

t Tbs average time reqetred at a locattom or to perform a specific task is then used to evaluase

I the exposure forthe job claselficatloa.;

t
t

! 17. Mr. Croater stated that the ohift scheeles for mill personnel had not changed from those*

'

described la the last inspection report. While the licensee le authorized to average airboreer

' !
t concentrations over 80 heure la any consecutive fourteen days (License Condition No.12), the

work schedule roeidte in a usual total of M hours on the job in fourteen days; however, every'

,

twelve weeks each ladt idual beglas a work period that results in a total of 120 hours la

j fourteen consecutive days (or 78 heure in seven consecutive days; see leteer fross N. A. Orsat

so the Commiselos dated November 2,1%2). '!he above schedule le eSoctive for all operatore
'

:
I except for the crusher operator and helper, who costlaue to work ten hour shifts for four

i

; doye each week. From the licensee's records of time wetshted esposures for the sample

preparation and precipitettom operatore, it was determined that the app!! cable MPC's had

been appropriately adjusted for those work schedules as shown below:'

l<

! 1.icemose's Aquered MFC
Work Scheshde (uc Nat. U/cc).

'
84 hours /14 days 2.38 x 10*ll (ore dust) f|

; 44 heure/14 days 5.7 x 10 31 (flaal product) ;

120 heure/14 doye 1.67 a 10-11 (ore hat) I

120 hours /14 days 4.0 x 10-11 (flaat product)
,

I S-
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| To sesammedses the time weidend esposure calculations for the sample preparetten opereaere,
! i

the licenses had also desermined o "eeighead MFC". 1ts weidend MFC properly roepende
,

en the thme sus $ which sheced that the amenple preparettaa operaeor was required to speed

eme-third ad Ms duas k es sesuple preparetten room 'shere the esposeze is to ureatman with

its desdesse.1ts seldmed nNC, as determined by the licemese, is 4.6 x 10*11 uc nat. U/ec

for 44 hours la fourassa days and 3.2 x 10-11 uc mat. U/cc for 120 hours la fourteen days.

18. A review of brestMag some samples, which were collected each month as the operator per-
;

forened vernous phases of the yellow cake packaging operattom, showed concentratinaa that

varied freen less them the applicable MFC to 7.0 x 10-10 uc nat. U/cc.1hs IAosesse had
I

em b l= mad tiene wet $ sed ==pa==res each month for the esemple preparattaa operator. The
<

; e=hl=**=== showed that all sigalficant esposures were at tributable to the yellow cake packagtag

|
operaties and that the maximuss exposure. corroep6miing to about 0.8 of the weigheed MFC.

.

4

i occurred durlag May 1964. This exposure and the bl$ air sample result acted above, coveeed

1

; the unusual conditions that existed la the yellow cake packastag room after a ' blow back''
,

'
i

i occurred la the dryer system, according to Croster. Mr. Coates said that the ' blow beck" ,

occurred when the discharge hole of the dryer became plugged. The records revealed that

'

the hid air seenple results collected durtag this perial were averaged with a socaed set of i

ma-pa== collected later la the month duttag more normal ccenditions to evaluate the esposures.

I Creater stated that this still provided an oversettmate of the exposure for the 80 hours la

$suressa doye sense the Meer hoek only affected condifloes for one day.

! 19. A review of the resuhe ad kreettas some samples collected while the precipitattom operseor

| was checking and tendtag to the operstloss cf the yellow rake dryer revealed that only
4 l

j occaelosally did concentrattoes approach or enesed the applicable MFC. Whom it was aseedi

! l

j that air esenple results for the dryer room had previously indicated it to be a problem area
,

|
(see last laspection report), Mr. Coatse explaimed that the improvement was due to: (1) proper'

i

i a4meteneet of the dryer food raes which elimineesd the periodic 'Durplag"la the dryer, and
;

I (3) the fact that the operster was rarely required to take the grates on the top level, as was ,

I

''

: eheerved dartag the feet taspection. A rwetew of time weighted esposures for the precipitatica

!ft L
,

I opere4 ors revoeled that the maximuen esposure corresponded to about 0.5 of the MFC. 1 tis,'

,

agata, was the agesure calculated for May 1964, and was primartly attributab4 to the high I

gemoral air sessple to the dryer room followlag the blow back ta the dryer,

i [
'

j 6-
'

4
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20. Escamos the gemoral air samples le the primary and =*y crusher W were routinely
4

,.

less them the MFC for eranium cro dust, the licensee had not perderaned ttee e ser

collocasd any beenthig name sepoples der the crusher operator and helper. While the meistero I.

comenet of the eum, utledt aserages about 7% resalte la a relatively dust-free atmosphere

dartag normal operacles, it was noted that a substantial amount of crushed ore accumulated

on the floors of the crusher batidings. 71ds manertal was falling from the conveyor belts,

particularly at trenador potats. It was also observed that vielble dusty condittoms wers

crusted whom the helper used a broom and shovel to clean up the f!oore of the secondary,

1

| crusher buiWing. It wee learned frees Mr. Keith Ryder, Shift Foreman, that tids was the
!
'

usual merhed for cleamap la the crushlag plant and that both the operator and helper

accomplished this periodic cleemup at various times during the shift. He was able to o5er

f only a rough eettmate of one to one and oes-half hoere for the time opent by the crusher

f operator and helper on this task each day. Croster was unable to associate any of the

| general air sample results for the crusher plant with the cleanup operations. He agreed1

!

| that general air samples would be is.utequate to evaluate the esposures received by the

j j employees sharing the cleanup work. Mr. Coatse and Mr. Croster were leformed that the

fatture to obtata breathlag some samples during the cleanup operattoms to evaluate fully the,

a rposare of the crusher operator and helper constituted laadoc,uate surveye to show compliance| ,

'

with section 20.103, contrary to paragraph 20.20l(b) Mr. Coates stated that breathing some
>

! samples would he obtained and if the results so ladicated, time studies would be performed!

I,

t to enable the Wh of stans wetWood exposures. i
i

|
|

} j 21. The review of the licensee's records revealed that no air samples had boom takes to permit

evaluation of the esposures of malmessence peroommelfor work lavolving a potential for
,

significant airborne activity. It was learned that the Malatenance Foreman had provided
; r

! notes to the Radiologlet on several occasicas listtag the number of houre spent by ladivicheal

I malaessence employees la the yellow cake dryer and packastag rooms for the precedlag

month. The notes did not specify what work was performed. A discuselos with Mr. Beattle,
,

Maintenance Foreman, regarding these notes for the months of March and April, revealed

| that the work was primarily electrical is nature med, according to Crester, the routlas

general air sample for the area would have been applicable. However, it was learned that f
'

|
on June 10 and !!,1964, two maintenance employees worked the entire sidft replacing the

Impeller and baffles ce the rotoclose for the drytag and packaging ventilarlos eyetem.

7
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Chi June 11 and 12,1964, oss employee worked the entiro shift remov% the centrihagal pre-.
,

!

cipitator from this same ventilation system. Croster reported that every a.neempt was made
4

! to keep the equipment wet deus daring the jobs, but a&nitted that no air samples were takes-

I
! &artag any phase af the work. Mr. Coates and Mr. Crozier were informed that the failure to

! perform surveys to adogsaaely evaluate the exposures of mainteamca employees to show

compliance with section 20.103 was contrary to paragraph 20.201(b). %ey indicated thati

I

commualcations would be established between the Malat==re Foremas and the Radiologist

to provide advance warning for work which might myolve significu exposures to airborne

radioactive materials. Mr. Croater added that he would conduct the surveye consideredt

' necessary for the job.,

'
;

22. During the taspection, a total of five independent air samples were collected in the crusher
I

| plant and the yellow cake packaging and dryer rooms. The samples were sent to the Health'

|
& Safety Division. ID for analysts. The licensee collected similar samples for comparison.-

|

| The results of the samples and the correspondtag results of the licensee will be added to

|
this report as a supplement when the data becomes available.

,

I'

!
I Airborne Radioactive Materials - Unrestricted Areas

t
I

'g 23. As described la the licensee's quarterly report to the Commiselon dated March 15.1963, an
-

i'

j air sampling program to determlas concentrations of airborne radioactive materials la the

adjacent unrestricted areas was lattiated after the last taspection. Crozier was unaware of
.

the diffustos eqeetimes that had base applied using the mill parameters, according to the above,

! report, and was unable to locate any records of these calculations. He ladicated that he
1

would attempt to contact Hutchinson to determine if these records were available. Mr.

[ Crosler provided records of the air sample results referenced in the licensee's quarterly
,

f | report to the Commiselon dated June 14,1963, and for the results of samples obtained on

July 23,1963. The latter survey consisted of five air samples around the perimeter of the

alli, two of which were collected down wlad at different distances from the dryer stack with '

} } the wind speed measured at !! and 14 miles per hour. All results were sabotantially less than

I ! the MPC for urastum ore dust la unrestricted areas. 8 x 10 13 uc nat. U/cc. The licensee's
1

records provided no evidence that surveys had been made subsequent to July 23,1968, and
.

Croster stated that he had not yet conducted such a survey since assumlag the duties of

Radiolostet. Mr. Coates stated that the collection of stack samples had been discontinued

by Hetchlaeon late la 1962 or early la 1963. Mr. Crosier and Mr. Coates we re taformed that

3
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failure to conchact surveys t3 evaluate the concentrations of marborne wMye materials
.

relsemed to unrestricted areas from July 23,1%2 to August II,1963, ta % ,,,p angegg

with paragraph 20.106(b) was contrary to paragraph 20.201(b). It was also Potated out that,

,

the letter subentasd by the licensee dated February 14,1%2, which was tacorporated ta the
.'

license by Cemetism No. 8, stated that such surveys would be conducted on a semi-annual
,

or sanual basis. Crozier stated that he would promptly obtain air sample data at the
,

previously established survey potats.

IJquid Effluents

24. De licensee nhihtted records of monthly analyses of the mill's potable sad cultaary water

! through May 1964. Results of the June and July samples were not yet available. De source
f
' of this water is the same as that described in the last taspection report. De saalytical results.

| as determined from samples submitted to Tracerlab, have continued to show thortum-230
*

1

! and natural urantum concentrations much less then the permissible concentrations. Encluding
i

I tbs radium-226 concentration of 3.4 x 10-8 uc/cc reported for the January 1964 sample, the
|
i average radium-226 concentration from June 1963 through May 1964 was 2.0 x 10-9 uc/cc.

*

The range for these samples was from a minimum of 5 x 10-10 uc/cc to a maximum of 6.3 x

! 10-9 uc/cc. De me}ority of the results were near the average concentration. De licensee'

!
; regarded the exceptionally high January result as tavalid,

i

{
'

! 25. De results of monthly samples from the test wells described in the last report have shown
i

! I

isotopic e=e==trations almilar to those reported for the drinking water samples.'

I
-

i 26. De licensee has also obtained monthly samples, weather permitting. from a small creek-

|*

that begins just below the secondary tallings dam. De sampling potat for this creek ta about

200 yards below this dam where the flow was estimated by Croster as about 20 galloms/ minute.
P

De isotopic concentrations for this creek were comparable to the results for the drinklag

water and test wells for the early part of 1963. Subsequent to April 1963, the results hava
,

shown significant thorium-230 concentrations. De sample results for the creek are shown
~

below for 1963:

|
Ra-226 n -230 U Nat.'

Month (x 10*9 uc/ce) (x 10-6 uc/cc) (x 10-6 ue/cc)

| January 0.3 <0.005 0.1'

. February 0.6 0.01 0.1
! March 7.7 0.1 0.5*

; April 3.0 < 0.005 0.01

; May O.4 2.0 0,8

. June 6.7 3.4 2.1
' --

July ----

.g.

(
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.
- Ra-226 'Ih-280

I Month (x 10-9 ue/cc) (x 10 6 uc/cci
*

. g )_
j } August 4.1 2.2 - 3,5

t September 4.2 5.4 4.3
P nr*=hae 1.9 7.3 7.0 i,

November 0.6 13.0 5.0 |
! December 0.9 6.8 1.5

Because of snow conditions no samples were obtained for January through April 1964. 'Ibe i

results for May 1964 showed concentrations of 7.4 x 10-9 uc/ce, 6.3 x 10-6 uc/cc, and '
,

| 1.2 x 10-8 uc/cc for radium-226, thorium-230, and natural uranium, respectively. Mr.

r'ame== said that the creek has two sources, a spring that is visible near the base of the

dem and some seepage from cither the primary or ==candary taillags pond. Mr. Croster

esti==*=d that the flow of the creek is probably about equally divided between these two

sources and stated that the flow remains relatively constaat. 'the creek ortstaates in the
,

unrestricted area outside the fence encloelag the tallings area and it is completely aboerbed
.

Into the soil about one-half mile below the secondary dam. 'Ibe average thorium-230 con- !

centration at the sampling point for calendar year 1963 was 3.6 x 10-6 uc/cc, which exceeded
i ! |

5
| the permissible concentration of 2 x10-6 uc/ce. Mr. Coates and Mr. Croster were informed

f that the average concentration of thorium-230 in the tallings seepage released to die unre-
.

( | stricted area == ==d=d the limit specified in Appendix 8. Table II of 10 CPR 20, contrary to
l

paragraph 20.106(b). Mr. Coates stated that he had considered the construction and enclosure
..

,

of a third dam across the small ravine where the creek flows, but had not received the approval i',

i of the Bureau of Land Mamaga===r. He reported that he would probably request an exemption ),

F '
,

g ; from the Commissaan la view of the negligible hasard of the release. ,

i. .

$

; 27. kdependent liquid samplee were obtained from the drinking water supply for the mill, the {

; tailings pond that had formed behind the secondary dam, and the creek discussed in the

'
- previous paragraph. "Ihe samples were sent to the Health & Safety Division. ID, for analyets

r

sad the results will be added as a supplement to this report when they become available.

The licensee collected sampes at the same points to permit a comparison of analytical results.

I

Waste Disposal

28. Mr. Croster stated that the filter cloths from the yellow cabs filter presses were buried at
6 >

; ! the mill site after teaching the yellow cake from the cloths.
t

'

'

Radiation Surveye

6 t
'

29. Mr. Croeler had performed a general radiation survey of the mill in June 1964, which coefirmed
'l i '

' '

10



.' praetous survey results rec:rded by Huehl==a= om several occastoms ad those reported la'*

the last laspection report. The survey lastrument available to the licemees was e, Iso deserthed
,

in the last repast.'

!i

Film Bedse Reconds

30. 'Ibe licensee has continued to supply film badges to statsen employees as described ta the

last laspection report. Film badge service is supplied by Tracertab on a two-week frequency.

I A review of film badge records for calsedar yeae 1963 and for 1964 through June showed all
'

exposures to be less than 25% of the limits spectited by paragraph 20.101(a). Because of this,

|
the use of Form ABC-5 for recordtag ladtvidual exposures was discoattaued.

A

| !i

Posttag and IAbeltag.

31. It was observed that all mill entrances were posted in accordance with License en=aarta= Ms.
,

i

10. It was also noted that the entrances to the yellow cake dryer room and the packagtag room
;

were posted in accordance with subparagraph 20.203(d)(2). 'Ibe fencing and entrances to the
,

mill taillags area were posted as required by subparagraph 20.203(e)(2) and as described ta

i *

the licensee's letter to the Commission dated April 22,1963.'

I

hatruction of Employees

32. It was observed that Form AEC-3 was posted on the bulletin board located near the mill office

|
entrance and on a bulletta board which was located at the entrance to the mill employee's

change room. A keeMet descrGdag the safety program at the mill is provided each new

employee. It was also amend that operating procedures, which include references to radiatica

safety, were posted ta various areas of the mill. Mr. Crozier exhibited copies of the license

and of Part 20 which he said were available to any employee for review on request.

t

gn est Review
,

33. At the conclustoa of the laspection. the results of the inspectice were reviewed and discussed' <

| with Mr. Cosess and Mr. Croster. The corrective action proposed by the licensee with

\
respect to each item of apparent acecompliance was noted la the appropriate, procedtag

!

I i

' paragraphs of this report.
f,

|
-

,

i
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