
b.At. O IW

'*f,',-8 " (JMTED STATE $ AToutc ENERGY COMMK..JN

COMPLIANCE INSPECTICN REPORT Jf. /( %
Name and address of hcensee 2. thee of mspection

Atlas Corporation Nov. 27-29,1962 and Jan. 15, 1963
80 Pine Street 3. Type of inspection Reinspection (f) i

New Y:rk 5, New York
4.10 CFR Part(s) applicable

20 and 40 )
License number (s), issue and expiration dates, scope and conditions (induding amendments)

License No. R-161 Dated: 6/1/55 Expiration Date: 12/31/66 (Amendment No. 5) i

Please refer to report details. ;

,

. Inspection fmdings (and items of noncompliance)

The licensed program was transferred from the Uranium Reduction Company to the Atlas Corporation
by a license amendment dated August 10,1962.

The licensee's process is essentially the same as noted during the previous inspection conducted-
during May,1960, except the acid leaching process has been discontinued due to the high linae
content of the present ore. The licensee commenced treating the liquid effluent with barium
sulphats shortly after that inspection.

Mill processing personnel are required to work 168 hours in 28 consecutive days. Atlas is per-
mitted, by a license ama=hnent dated April 26,1962, to comply with 20.103(b) by considering
personnel exposure to airborne concentrations of radioactivity on a 28 consecutive day basis,

The licensee is taking about 75 air samples per quarter in order to determine sirborne concentrations
of redirectivity in the restricted areas of the plant. 'Ihe licensee has no program, as of the time of
the inspection, for determining personnel exposure to airborne concentratiana during such dust
generating operations as final product bucking and sampling, certain ."9a- operstions, removal

- of barrels from the hearth furnace dust collector, removal of ashes from the incinerator, etc.
The licenses com.nenced taking environmental air samples on a monthly bests in the unrestricted areas

. currounding the plant on June 12,1962. About 15 locations are sampled.- Prior (continued)
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Item 6 (Continued) ,

to this,certain locations in the unrestricted areas were sampled on an annual basis. A film
badging program involving 105 men in the processing areas was started on July 1,1962. The licensee
has conducted a series of external radiation surveys at about 75 locations within tle plant.
Monthly affluent samples are taken at the effluent creek and at several locations on the Colorado |
River above and below the plant. )

. i

'Ihe following items of noncompliance were noted during the course of this inspection.

' 10 CFR 20.103(b) Effective February 29,1957
10 CFR 20.106(b) Effective January 1.1961.

" Concentrations in effluent to unrestricted a' reas"

-in that, concentrations of Radium-226 in liquid effluents released to
unrestricted areas were above the Appendix B limit when averaged
over a period of one year (see paragraph 43). See also nports of
previous inspections transmitted with covering memorandum dated
July 11,1960,

10 CFR 20.201(b) " Surveys"

l- in that, during the period May 1,1960, to November 29,1%2, the
evaluation of personnel exposures ta airborne concentrations of
uranium for individuals working in the restricted areas within the 1

hearth drier and packaging areas was inadequate. Specifically,
breathing zone samples had not been taken at the time those manual
operations having a potential for generating tirborne uranium were
being conducted, and the existing job time studies did not include ;

estimates of the times expended in performing these operations.
Also, independent measurements made by the AEC indicate a need j

for a comprehensive breathing zone air sampling program. (See j

paragraph 19). i

|

10 CFR 20.202(a) " Personnel Monitoring" |
|

- in that, in all cases, personnel monitoring devices were not issued
to individuals working in restricted areas where it was likely that
they could receive a dose in a calendar quarter in excess of 25 per-
cent of the applicable value specified in paragraph (a) of 20.101.
(See section on Film Badge Program starting on page 11.)

.
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LICENSING HISTORY

ne program at Moab, Utah. is prcsently conducted under the authort:ation of License No.
R-161. Atlas Carporation, 60 Pine Street, New York 5, New York, and License No. R-163,
First Security Bank of Utah. 79 South Main Street, Salt Lake City, Utah, the trustee under
the first mortgage sad deed of trust of the Atlas Corporation. Authority to conduct the pro-
gr:m ct Moab, Utah, was transferred from the Uranium Reduction Company to the Atlas
Corporation pursuant to a license amendment dated August 10, 1962. License amendtnent
d:ted August 10, 1962, changed the name of the licensee in License No. R-163 to First
Security P,ank of Utah, trustee under the first mortgage and deed of trust of the Atlas Cor-
porction.

INSPECTION HISTORY

Pr vious inspections

De initial inspection of the program conducted by the Uranium Reduction Company, Moab,,.

Utah, was made on December 10, 1957. As a result of this inspection, the licensee was
cited in a letter from LLR dated May 23,1955, for violation of the following sections:
20.201(b), " Surveys"; 20.203(e)(2) and (f)(2), " Posting and Labeling".

', On February 24 cnd 25,1959, e follow-up inspection was made of the Uranium Reduction
Company. As c result of this inspection, the licensee was cited for the following violations j

in LLR letter dated July 13, 1959: (1) 20.201(o), failure to conduct adequate surveys in mill
creas which are occupied by employees to determine the concentratione of airborne radio-
activity; (2) 20.201(b), failure to determine the concentrctions of radioactive material, in-
cludipg radium, discharged in liquid effluents in the course of licensed activities. Further,
as a result of this report, orders were issued to URC on July 13, 1959, to the effect that
they must submit, by August 15, 1959, a complete statement of those steps they intended to
take to bring their mill into compliance. The licensee replied to this order in a memorandum
dated August 10, 1959, outlining the steps they planned to take to bring their program into
compliance. .

L A follow-up inspection of URC was made during the period October 26 through October 29,
1959. Two items of noncompliance were noted during the course of this inspection: 20.103(b)
in thit, concentrations of radium in liquid effluent released to unrestricted areas were in
cxcrs of the permissible limit: 20.203(d)(1) in that, areas where concentrations of airborne
uranium exceeded 25% of MPC were not posted. A supplementary follow-up inspection was
then made on May 12, 1960, and the reports written on both of these inspections were sent to
the Division of Compliance, Headquarters, with a covering memorandum dated July 11, 1960.
%e two vloistions noted during the first inspection were itemized in this memorandum: how-
cv;r, it was noted that the violation involving failure to post airborne radioactivity areas had
been corrected subsequent to the inspection made during October 1959, In a memorandum,
Low / Price, dated July 26,1960, a recommendation was made that the licensee be informed in
writing that they were in violation with 20.103 with respect to the release of liquid effluents
to unrestricted areas, and that their requut for an extension in time to further evaluate river
conditions in anticipation of a possible exemption was under consideration. his memorandum
crated that the inspection reports did not show the licenste's status of compliance with 20.103
r:1:tive to airborne effluents to unrestricted areas and consequently, this memorandum rec-
tmmended that L&R inform the licensee that additional inspections would be scheduled in
crder to make a determination on this matter. No enforcement action was taken as a result
of these two inspections, in a letter, Walker /Dubinski, dated December 4,1961, the Divi-
sion of Compliance. Headquarters, was informed that a reinspection of URC would be made on
er about March 1,1962.

Current Inspection

3. A reinspection of the program currently licensed under Atlas Corporation was conducted on
N:vember 27 - 29,1962. George H. Smith, Radiation Specialist, Region IV Division of
Compliance, was present during the latter half of the inspection. Dr. Grant Winn, Utah
Department of Health, was present during the course of the inspection on Novemter 27, 28,
1962. De personnel contacted are tabulated below:
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Roy Hollis, Vic: Pres . Milling - Attis
R. W. Unger, Mill Superintendent
Henry Baty, Radiation Safety Control Section Technician
Ted Izao, Assistant Mill Superintendent
John Goff, Plant Metallurgist
Ken Olsen, Personnel Manager

Exc:pt where otherwise noted, all information was obtained from Messrs. Gcff and Laty and
is r: ported in substance in the following text. he results of the inspection were discussed
with Mr. Roy Hollis at the conclusion of the inspection.

Administration

4. The corporate headqurrters of the Atlas Corporation is at 80 Pine Street, New York 5. New
York. Kibbe, President, Atlas Minerals, is located in Salt Lake City, Utah. Hollis is Vice
Prisident for Milling and is located at Moab, Utah. He is assisted in the supervision of the
mill process by Unger, Mill Superintendent, and Izzo, Assistant Mill Superintendent. Baty,
Radiation Safety Control Technician, reports to Goff, Plant Metallurgist, who said that no
definite assignment as to the Radiological Safety Officer had been made as yet, but he thought
that Baty would ultimately assume this responsibility.

CHANGES IN MILL SINCE PREVIOUS INSPECTION

Leaching Area

5.' Atlas is now using a carbonate leach process. The acid leach process was discontinued in
Sept mber,1960. The ore presently being processed contains a high concentration of time
which precludes acid leaching.

Incin2 rator

6. A gas fired incinerator for ashing filter papers and filter cloths had been installed sometime
prior to May,1960, on the top, or third, level of the hearth drier arer.. The licensee was
authorized to incinerate wet process papers containing source material by amendment to
Liernse No. R-161, dated June 21, 1962 It was noted that the incinerator was vented to
the main hearth drier stack. According to Baty, ashes from the incinerator are sboveled into
a wheelbarrow, slurried with water, and then shoveled into the hearth furnace for U 0 re-38
clun tion. It was noted that there was a vented bonnet over the top of the hearth furnace
t:hich would tend to vent off some of the dust, if any, created in shoveling the ash slurry into
the hearth furnace.

Barite Treatment |

7 Since the last inspection the licensee has been treating the liquid effluent with barium sulphate
in order to reduce the radium concentration.

PreTrnt Production

8. At the present time, according to John Goff, Plant Metallurgist, the mitt is processing about
1400 tons of ore per day with an average U 0g concentration of 0.555. He said that, with3
the present 96% recovery rate, the output of final product amounts to about 15,400 pounds of
U30s per day. We long term U30s concentration has been 0.33%.

AIRDORNE RADIOACTIVE MATERIAIS - RESTRICTED AREAS

Summary of Findings

9 It was determined that the Itcensee's program for evaluating personnel exposure to airborne
concentrations of uranium was inadequate, and, consequently the licensee was in violation
with 20.201(b) for the following reasons: No breathing zone air samples were taken while
the hearth operator was performing routine, potential dust-generating, manual operations
associated with f:.aal product packaging. yellow cake bucking, U 0 sampling, operating the38
hearth drier, hearth drier dust collector, and filter paper incinerator, On March 26,1961,
the licensee measured an airborne uranium concentration amounting to 1176.0 x 10-11 uc/ml, .

(206 x MPC) and no anempt was made to relate this concentration to employee exposure (see
par graph 31). On August 23, 1962, airborne uranium concentrations up to 25.0 x 10-11
uc/ml (4,3 x MPC) were measured at locations outside the hearth drier furnace, and it was
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| detrrmined that this airborne radioactivity led been csused by a maintenance m:n re-bricaing
i the in ide of the hearth drier furnace. No breathing zone air samples had been taken in
| erder to evaluate this man's exposure to airborne concen: rations of uranium. (See paragraphs
[ 32 and 33). See pcragraph 23 for a description of the licensee's air sampling prograta as of
; the time of the inspection. The licensee's job time studies had not been updated to show
' astammtes of time expended performing the above operations (see paragraph 26). Independent

measurements made by the AEC indicate a need for the licensee to establisn a comprehensive
prograta for determining employee exposure to atrborne concentrations of uranium (see
paragraph 34). In a letter to the Commission, dated June 14, 1962, the licensee stated that
their method for determining employee exposure to airborne concentrations of radioactivity
was cs described in the report entitled, " Air Sempting Procedures in livaluating Exposuree",
by H. Glauberman and W. B. Harris of the Her.ith and Safety Laboratory, U3AEC.

Simp!!nr Equipment and H.=lvtical Method

De licensee has two Staplex. Model 31, r.'r i,.mplerswhich are capable of sampling at a flow.

r te of 20 liters per minute. De licensu uses Millipore filters. Baty said that the air
samplers are calibrated twice per year, and that they were last calibrated on May 23, 1962.

The licensee uses the fluorometric process for measuring the uranium content of his air.

samples, cnd uses a sodium fluoride standard containing 0.1 micrograms of U306 With a
minimum sample volume of 400 liters, the licensee's lower level of confidence is 1.24 x
10-11 uc/ml.

Locttions Samoted and Sampline Method

The licensee takes about 75 air samples per quarter year at locations such at the following:.

Hearth Area (bottom *op, and center decks)
Packaging Area
Sample Tower Area
Top of Ore Bins
Crusher Area
Lot and Moisture Sample Rooms
Ball Mill Area
Precipitation Area

Baty said that he attempts to sample each location about thret times per quarter year and.

urcs these results to determine an average airborne concentration for each location. The
licen:ee's methort of taking " breathing zone" samples is incorrect in that no attempt is made
to simple the air in the immediate vicinity of an individual being studied while he is per-
forming an operation having a potential for generating airborne radioactivity. For an example
of licrnsee's " breathing zone" samples which were taken in order to evaluate the Hearth

. Operator's exposure to uranium concentrations see Appendix B. In examining this appendix,
it can be noted that on each occasion the licensee has taken a ten minute sample at 20 liters /
minute in the Hearth Area, and then sampled air (through the same filter) for ten minutes t.t
20 liters / minute in the Packaging Area, ne licensee's reason for the 505/50E split was
that the Hearth Operator spends about SOE of his time in the Hearth Area and the remaining
50% of hit time in the Packaging Area. The licensee's records showed no instances where
specific breathing zone air samples were taken while the Hearth Operator was performing
potential dust generating operations. This point will be covered further in the report.

DETERMINATION OF PRESENT LIMIT FOR CONCENTRATIONS OF
RADIOACTIV) MATERIAL IN RESTRICTED AREAS

/,lthough the clerical, and some of the maintenance personnel, work a straight day schedule.

at 40 hours per week, the mill processing personnel work a rotating shift schedule cor.-
si: ting of days, swing, and graveyard shifts. On April 26,1962, the licensee was permitted
to comply with 20.103(b) by considering personnel exposure to airborne concentrations on a

| 26 consecutive day basis. Following is a tabulation showing the rotating shift schedule:

M T W TH FR SAT SUN

| WD WD WD
! WD WD WD WD 0 0 O
| O WG WG WG WG WG WO

WG O O WS WS WS WS
WS WS WS O
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WD - torhed E hours / day, dayshift i

WS - Vlorked l' hourr/ day, swing shift i

MG - Worked f hours / day, graveyard shift I

O - Days Off

An cnalysis of the above s':hedule stows that processing personnel average 16S hours of work.

during any period of 20 consecutive days, llence, the adjusted Appendix E limit for per-
connel exposure to airborne concentrations of uranium separated from daaghter products i

would be 160/16S's of 6.0 x 10-11, or 5.71 x 10-11 ue/ml natural uranium. Similarly, the
j|cdjusted limit for personnel exposure to airborne concentrations of uranium and daughters
'

prior to chemical processing would be 2.38 x 10-11 ue/ml natural uranium.

Lic+n'ee O::cupancy Studies

in a litter to the Commission, dated August 12, 1960, the licensee (URC) included the most 1,

r: cent study showing the percentages of time spent in various processing areas by specific j

job descriptions, At the time of the inspection, Messrs. Goff and Baty indicated that this
time study needed te be updated. A copy of this study is attached as Appendix A to this re-
port . In examining this exhibit, it will be noted that no data has been included to show time
expended performing specific operations having a potertial for generating airborne concen-
trations of radioactivity such as: (1) packaging operations involving topping final product
drums, sampling crums, covering drums; (2) yellow cake bucking operations; (3) changing
U308 barrels at the bottoto of the dust collector from the hearth furnace; (4) removing ashes
from the incinerator and transferring to the hearth furnace; (5) opening the doors of the
bezrth furnace in order to observe the drying operation. Results of AEC samples taken
during some of these operations are covered later in the report.

RESULTS OF AIRBORNE URANIUM SURVEYS IN RESTRICTED AREAS

ne licensee's air sample records were examined for the period May,1960, through*
.

Dec2mber,1960, and it was noted that no airborne concentrations in excess of the applicable
limits had been recorded.

The licensee's air sample records were examined for the period January,1961, through.

September,1962, the date of the last recorded result. The findings are discussed below.

Arus Where Ore Containing Uranium And its Daughters is Processed Or Stored

). ne highest airborne concentration noted in these areas was 15.2 x 10-11 uc/mt. His was
th2 r:sult of an air sample taken on top of the raw ore bins on 8/29/62. ne airborne con-
centr:tions measured in this area on 8/27/62 and 9/27/62 were 0.779 and 0.221 x 10-11 uc/ml
naturil uran!um, respectively. De average for all three of these samples was recorded as
5.40 x 10-11 ue/ml. His area is normally frequented by the sample tower operator who
spends about 50% of his time in this location and the remainder of his time around the sample
tower and the conveyor belt area. De licensee had also taken two air samples during this
period in those specific areas normally occupied by the sample tower operator wherein the
running time of the air satopler was prorated in accordance with tne percentage of time this
epar: tor normally occupied thase individual areas, ne result for 8/30/62 was 1.51 x 10-11
uc/ml, whereas the result for 9/27/62 was 1.76 x 10-11 uc/ml.

Ar as Where Uranium Separated From Its Dauchters is Processed Or Stored

3. It was noted that the licensee had detected concentrations of airborne uranium above the
limit 2 applicable dartng this period, nese high airborne concentrations were measured in
creas frequented by the hearth operator. A transcript of the results of samples collected
in those areas frequented by the hearth operator is attached as Appendix B to this report.

1. ne licensee measured an airborne concentration of uranium amounting to 1176.0 uc/ml
natural urrnium in the yellow cake control room on 3/28/61. Baty said that he was not

! cure personnel had occupied this room during the time the sample was taken. Since no
c2timpt had been made to relate this concentration to Jersonnel exposure and, further,
cine) no subsequent attempts had been made to take breathing zone air samples in this
location, Messrs. Baty and Goff were informed that this discrepancy constituted noncompliance
trith 20.201(b), " Surveys". Further, in examining the licensee's air sample records, no

.s.
!
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data could be found ralsting to br:sthing zona dr samplis taken while the hearth operator
w s parforming specific oper:tions wher:in there is a potInti:1 for generating airborne
cone:ntrations of uranium. Examples of specific operations not sampled consisted of:
ystlow cue sample bucking: packaging operations entailing barrel sampling, barrel topping,
installing of barrel covers, removing barrels from the barrel filler under the c'rier; placing
empty barrels and removint filled barrels fro n the enclosure under the hearth drier dust
collector; removing ashes from the incinerator and transfering to the hearth drier (furnace).
Messrs. Goff and Eaty said that they would commence taking air samples in order to evaluate
the operstor's exposure during these operations.

On F/23/62 airborne concentrations of 25.0 x 10-11, 18.0 x 1011, and 1.10 x 10-11 uc/ml.

were measured on the top deck, middle deck, and dog house, respectively, in the hearth
drier area, baty, upon being questioned about these results, said that this high concentrction
of cirDorne uranium had been caused by a maintenance man re-bricking the upper level of the
he:rth drier; that he had not be'en notified in advance that thi? maintenance job was to take
place; that the highest concentration had becu measured at a location on the top deck of the
hearth drier area about 4 to 6' from where the man had teen removing the furnace bricks;
that he had not taken a breathing zone air sample to evaluate the exposure of the man who
wts removing the bricke.

3. Both Eaty and Coff were informed that a bresthing r.one air sample shocid have been taken
inzide the furnace at the location where the man had been removing bricks in order to eval-
uite his exposure to airborne conce.tration of urcnium. Baty and Goff said that they would
cttempt to establish better communication with maintenance supervision so that they could
schedule the necessary breathing zone samples.

Independent Measurements by AEC

4. Fiv3 Eeneral air samples (volumes varying from 500 to 775 liters) and two breathing zone
armples were obtained on November 29,1962 The licensee obtained three general air
s:mples simultaneously (samplers were placed side by side and turned on and off at the
cams time). Two sampler were exchanged for analysis by the respective organizations.
The samples retained by AEC were analped by the Analysis Branch, liealth and Safety
Division, ID, and the samples retained by the licensee were analyzed in the mill laboratory.
The results are as follows:

GENERAL AIR
Natural Uranium x 10-11 ue/mi

location AEC Licensee X MPO
Middle drier deck 6' from furnace, 3' from

floor, y 1.7 0.95 0.296

Top drier deck 12' from furnace, all furnace
doors closed 1.8 2.9 0.34

On yellow cake barret mechanism support et
operator face level during operations anl

2.0barrel change 11.6 ---

Southwest of barrel filling mechanism, on
ysilow cake grinder support; 6' from men

0.56working on cecess to grinder 3.2 ---

Northeast of position where product b:.rrels
are filled; 3' from floor) operator normally
stcnds about 3' south of this location 4.9 7.4 0.66

-6-
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EREADIING 7ONE

Sampling Sampling Nat. Uranium

Location Rate (1/m) Dme (min.) x 10-11 uc/mi x MPC

lle2rth o;erator removing filled t>arrels
from hearth drier dust collectol 2,/ 12.5 4 165 26.0

I
Split ietween barreling station and

|
loccticas near drier doors 3/ 12.5 4 50 8.E

l

1/ Smple collected with AEC sampler was analyzed by licensee and vice versa.

2,/ Inspector's estimate: Operator expends a total of about four minutes Jer shift !

rzmoving filled barrels from under the hearth drier dust collector.

3] During t!c time this sample was beint collected, the operator was changing U3 8 l0

b2rrels under the berrel filler, topp. : barrels, and checking the operation of
the hearth drier. The latter operation lavolves opening drier doors to permit a j

visible observation of the material being processed inside. Inspector's estimate j
of time expended on each of these operations was as follows: changes nine (9) i

iU308 barrels per shift and consumes 30 seconds' to complete one operation; tops
nine (9) barrels per shift at 2 minutes per operation; checks the operation of the
hearth Crier sixteen times per shift a 1 minute 30 seconds per operation.

| Discuscion
Goff said that breathing zone samples would be taken during those operations having a potential
for generating dust.

ENVIRONMENTAL AIR SAMPLES

/arborne Radioactivity - Unrestricted Areas

| 5.
Following is a tabulation of the results of air samples taken on 9/9/62 showing concentrations
of uranium in effluents emitted from processing stacks.

Exit Airborne Concentration
Stack uc/ml x 10-13
ball Mill Duet Collector 1,270
Sample Tower Dust Collector nil
Crusher, New Dust Collector nil
Crusher, Old Dust Collector 420
Hearth Drier Dust Collector 6,760

Wet frocess Exhaust Stacks
.

Stac!-

CO: Removal nil
A leoch 16, 23 0

B Leach nil

6. Records were available which indicated that envlwe. mental air samples had been taken in
the unrestricted areas surrounding the plant during April,1959, and April 1960. The
records showing the results of the air samples taken during April,1961, could not be
loc:ted. Following is a tabulation from the available records.

S/AIPLES TAKEN ON APPJL 16, 1959

Airborne Uranium Concentration
Location uc/ml x 10-11
North Feme 0.08
Access Road (MGM River Road) 0.05
West Section of Moch 0.04
East Section of Moab 0.06

i, -7-
r
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SAMPLCS TAl'EN ON APRIL f,1960

Airborne Uranium Concentration
Location uc/ml x 1011

. Tallings Pond Roads 0.0074
V cet Section of Moab 0.0014
North Section of Moab nil
South Section of Mosb nil

7 Records were available which showed that environmental air samples had been taken in the
unrestricted areas surrounding the plant on a monthly basis since 6/12/62. A minimum of
10,000 liters of air is sampled each time using a Staplex high volume cir sampler. Tnese
cir samples are all analyzed for uranium content and compared with a limit of $ x 10*l3 uc/ml.
n:tural uranium, which is the Appendix B MPC for airborne concentrations in unrestricted

' are s where the radioactivity consists of uranium and daughter products in ore dust prior -
to chemical processing. The fourteen locations in the surrounding unrestricted area pre-
omntly being sampled are the following:

1. Top of Moab Canyon E. Atlas Balificid
2 Arches Monument 9. Moab end of bridge over Colorado River
3. Scale House 10. Old Ranch House
4. West end of dike 11. Slaven's Lumber Comptny
5. Stock pile arca 12. Below hospital
6. South end of dike 13. Mouth of Mill Creek
7. Atiss Boathouse 14. Miller's Supermarket '

E. Four of the above locations were at about the perimeter of the mill whereas the farthest
location sampled was about five miles from the plant. For each sample taken, the licensee
records the following informattom location, time of day, wind direction, wind velocity,
sky conditions, relative humidity, air temperature, and barometric reading.

3 The tabulation shown below is pres ated in order to note the maximum airborne concentration
ob:erved in the licensee's records during each month samples were taken since June,1962 *

Date - Location _ Uranium Concentration, uc/ml x 10-13
6/15/62 Scale House ~ 2.77
7/11/ 6 2 %est End of Dike 2.79
t/1/62 Mest End of Dike E.32
6/22/62 Scale House 16.1
10/23/62 Old Ranch House 0.44

: 1. ; The t bulation above shows the maximum airborne concentration noted during each month
thct bsmples were taken out of a total of aboJt 70 samples. The maximum airborne concen-
trstion measured was 16.1 x 10-13 uc/ml, natural uranium. Following te e tabulation of
the results of all other san'ples taken at the Scale House prior to August,1962

Airborne Concentration ue/mi
Date (1962) - Nctural Uranium x 1013

7/19 0.R5
7/17 0.165
7/12 1.F1
7/10 0./23
7/5 0.73
6/30 nil
6/28 1.21
6/22 n!!
6/20 nil
6/15 2.77
6/12 5.44

The average of the twelve air samples taken at the Scale House for the period 6/12/62 thmugh.

E/22/62, was 2.45 x 10-13 ue/ml natural urentum, versus an Appendix B limit of 6 x 10-13 uc/ml.

| :E-
i

']



l.

Liquid Effluents i

'2. The cinuent cystem consists of two r;tention ponds in sertis with ovsrflow through r irrite
ditch; a is'rtion of the output f rom the d:tch, about 500 gpm. is returned to the process; the
rennining portion, about 900 gpm flows through a narrow creek to the Colorado River.
Liquid efnuent passing through the harite tranch is contacted with barium sulphate which,
according to Goff, removes from 60 to 7% of the radium, haty said that he bases tnis
crat; ment on two tests which had been run by the licensec. A pnotogrcph of th- barite ditch j

is contained in Appendix C. The licensee has installed e small continuous sam;.ler inside a
chack wtlich withdraws about 15 liters per day out of thc 500 gpm flow returning to the process.
A photograph of this sampler is shown in Appendix C. All now through the creek passes
through a weir box equipped with a liquid height measuring gauge. Daily reading are taken ;

en this gauge and the now rate is determined and recorded. See photographs in Appendix C.
'

3. File copies of all the 11guld effluent sample results made since the last inspection in May,
1960, were reviewed. These liquid samples included a r rab sample and a monthly composite ;
sample, taken at a location on the creek approximating toe border of the unrestricted c.rea. |
In cddition to these two samples, approximately 15 additional liquid samples are taken on a i

monthly basis on the Colorado River at locations above and below. the mill. These samples
are cnalyzed for radium-226, thorium-2J0, cnd uranturn, natural. In all instances, since
M2y 1900, the thorium and uranium concentrations have been below the MPC designated
for unrestricted areas. Following is a tsbulation of the results of radlem-226 concentrations
in liquid effluent samples since the last inspection,

RADIUM-266 (:4) x 104 uc/mi

Date Effluent Crab / Monthly Composite
May,1960 2.17/2.21
June,1960 2.17/0.16
July,1960 4.9/5.1
August 1960 3.4/J.0
September,1960 0.19/0.E3
October,1960 4.F6/0.996
November,1960 2.60/1.62
December,1960 2.54/2.32

(Appendix D Limits Revised)

January,1961 3.33/3.49
February,1961 0.703/2.f9
March,1961 3.66/3.0S
April,1961 4.06/1.54
May,1961 12.0/3.60
June, 1961 7.07/4.95
July, 1961 5.62/3.92
,%igust, 1961 5.83/5.21
September,1961 1.31/4.41
October,1961 4.05/ sample lost
November,1961 3.01/0.92
December,1961 E.84/1.79
January,1962 2.75/1.EL
Februsty.1962 4.57/2.49
March,1962 4.94/5.44
April, 1962 15.36/6.91
May,1962 3.67/2.76
June,1962 4.714/no analyses

Samples taken subsequent are still awaiting analysis.

64. In cummary, the averaEe (assuming a constant flow rate of 900 gpm) radium-226 grab sample
and monthly composite sample for the period May,1960, through December,1960, was
2.66 and 2.13 x 10-6 uc/ml, respectively, versus the then existing Appendix B Limit of
0.4 x 10*S uc/ml. The average grab sample and monthly composite for the period January,
1961, through June,1962, (the most recent samples analyzed) was 5.19 and 3.34 x 10-8 ue/ml.
re:pectively, versus the present Appendix B Limit of 1.0 x 10-E uc/ml.

}
-9-
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EiDEPENDENT MEASUREMENTS EY AEC

i. Two liquid effluent water samples were collected during the courso of the inspection. De
licensee also obtained samples at the same time and at the some lacation. The samples
12 ken by the AEC were analyzed by the Analysis Branch, Health and Safety Division. ID.
Dose samples taken by the licensee were analyzed in the mill it,boratory. We analysis
results are sa follows-

I
AEC/ LICENSEE '

Radium Th-230 Uranium
Locttion uc/ml x 10-8 uc/ml x 10-6 uc/ml x 10-5
Effluent stream entering

birito ditch 12.5/2.4 0.22/0.003 0.196/0.17

Effluent stream lesving
barite ditch 4.4/0.0 0.20/0.004 0.204/0.17

I

5. De disparity between the AEC and licensee data can possibly be explained by the fact that
Atlis filtered their two effluent samples and analyzed the filtrate. De ID Analysis Branch.
cn the other hand, performs a dissolution of readily-hydrolyzible thorium and radium in the
sample by making a 25 acid, by volume, concentration using HNO3. The satople results
w2re compared with John Goff on 1/15/63 during a telephone conversation. Goff was tele-
phonid again on 2/27/63, and he stated that with the exception of the filtration step, his
antlytical method was the same as that used by the ID Analysis Dranch.

)
7. We next tabulation shows the maximum radium-226 concentration noted each month in the

Colorado River above and below the plant since May,1960:

RADIUM-226(N)'x 10-0 uc/mi

Date Above Below
May,1960 0.23 0.25
June,1960 0.059 0.096
July,1960 0.22 0.26
August,1960 0.41 0.25
September,1%0 0.28 0.28
October,1960 0.14 0.47
November,1960 0.103 0.23S
December,1960 0.043 0.169

(After 1/1/61)
January,1961 0.056 0.040-
February,1961 0.388 0.246
Marth,1961 0.106 0.150
April,1961 - 0.049 0.142
Msy,1961 0.0SS 0.150
June,1961 0.187 0.208 .-

July,1961 0.209 0.262
August,1961 0.482 0.299
September,1961 0.127 0.106
October,1961 0.035 0.040
November,1961 0.0S3 0.090
December,1961 0.050 0.1E7
January,1962 0.078 0.103
February,1962 0.146 0.077
March,1962 0.024 0.116
April,1962 0.130 0.264
May,1962 0.642 0.142
June,1962 0.184 0.129

-10
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EXTERNAL RADIATION SURVEY

Radiation surveys are made using a Professional Model 111B scintillator. The most recent,

r:dit. tion survey was made on 8/21/62, by Laty. Approximate dose rate measurements were
tak:n at 75 locations within the plant area. Following is a tabulation of all areas having a
dore rate greater than 1 mr/hr, All readings were taken at distances of one foot unless
otherwise designated:

Location Dose Rates mr/hr
Ore Pad Grizzly 1.24 (3 feet)
Ore in Bins 0.80 to 3.0
Top of A and C Classifier Tanks 1.7
Ohmart No.1. Thickener Area 1.99
North end of B Precipitation Area 2

FILM BADGE PROGRAM

Mr.1:en Olsen, Personnel Manager, was interviewed regarding their film badge program..

Atlaa has been using film badges processed by R. S. Landauer, Jr. & Company since July
1, 1962. Presently,105 men, consisting of the entire operating section, are film badged.
The licensee is presently using eight control badges. The maximum quarterly dose rate as
mr.rured with film badges for the period July 1 to October 31,1962, was 1.030 mrad, beta
(d;ffned as "HVL - less than one millimeter of tissue") plus 470 mr, gamma. Personnel
monitoring results are recorded on a quarterly basis on Form AEC-20-2 which contains the
information required by Form AEC-5. It was noted that none of the film badges had re-
c:1ved greater than 25% of the permissible beta limit; however, six men had received doses
in excess of 25% of the permissible gamma limit of 1250 mr per quarter. These gamma doses were
320, 320, 320, 320, 330, and 350 mr. Olsen said that Atlas plans to film badge the entire
105 man operating section through January 1,1963, and then continue to film badge only
thosi individuals who had received greater than 25% of tne permissible exposure limit. A
summary of previous film badge programs are described in paragraphs 51 to 54.

J. Thera was no film badge monitoring program conducted during the period April 26 to July
1, 1962

1. The record of doses measured by Tracerlab Twin-Film flim badges for the period 10/2/61,
through 4/26/62, which covered 16 men from the packaging and precipitation areas were
reviewed. The maximum quarterly dose rate noted during the fourth quarter of calendar |yIar,1961, was 1500 mrem consisting of $50 mrad, beta, plus 650 mr, gamma. During
this quarter period. 3 of the 16 men film badged received doses greater than 313 mr, gamma.
During the first quarter of calendar year,1962, the two maximum dose rates noted were:
(1) 960 mrad, beta, plus 335 mr, gamma, total 1295, mrem; and (2) during this quarter. I

5 of the 16 men film badged received doses greater than 313 mr, gamma.

3. During the period 9/4/61 to 1/1/62, eleven " Resin in Pulp" personnel were film badged by
Tracerlab. During this period, the maximum quarterly beta dose was less than 100 mrem,
and the maximum quarterly gamma dose was 335 mr. All other quarterly gamma doses i

'war 2 less than 313 mr.

3. During the period 2/15/60 to 5/16/60, the thickener operator, the carbonate precipitator I

cperetor, and the muisture man were film badged by Tracerlab. The maximum cumulative j
doses (skin, of whole body) for this period were 315 millirad, beta, plus 160 mr gamma,
totcl 475 mrem, and 310 millired beta, plus 220 gamma, total 530 mrem.

6 According to the licensee's records, the most recent film badge entry subsequent to the
period noted in paragraph 52 above was on 10/19/59.

POSTING

i. It w:s noted that the mill compound was enclosed with a seven-foot, chain-link fence with the
excIption of that area which provides access to the effluent pond area; that the effluent pond
cr:s was not fenced off, but was posted, at intervals, with signs which complied with Section
20.203(e)(2); that entry to the area was also controlled by posting with signs which read. .

-11-
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"RESTPJCTED AILEA - DO NOT ENTER". It wes noted thtt the nine gates providing access,

to the restricted areas within the mill compound were posted as required by Section 20,203"
,

; (t)(2). The hearth drier and packaging areas were posted with ti;ns as required by Section 1

- 20.203(d)(2).

.. Seven locs.tions within the taill area, which included offices and emplayce lounges, were
; posted with Form AEC-3.

] INCINERATION |
|

!. By amendment to License No. R-161, dated Sne 26.1962, the licensec was authorized to )?

'incinerate wet process papers containing source material in accordance with the procedures
described in the licensee's spplication dated April 2,1962, as supplemented June 14, 1962 jr

1 It:m 4 of the licensee's letter of application, dated 6/14/62, states that the ash from the
incinirator will be slurried with water and then shoveted into the product drying hearth. <

,

Goff stated that this procedure was being followed. A photograph of the incinerator is in-
cluded in Appendix C.

,

4 1, This letter also indicates that individual exposurce to airborne radiation will be determined
by multiple sample time weighted everage exposure methads as outlined in the n: port, " Air
Sampling procedure in Evaluating Exposures", by H. Glauberman and W. E. Herris of the
H alth and Safety Laboratory, USAEC, N. Y. According to Goff and Baty, no actual breath- 1

ing :one samples have been taken when employees are removing ashes from the incinerator
i and transferring them into the hearth.

1

| EMPLOYEE INSTEUCTIONS 1

! P. . Employee training was discussed with Mr. Ken Oisen, personnel Director, who stated that
| c11 n:w employees are indoctrinated by him at the start of employment. He said that the

indoctrination included a discussion on permissible doses of radiation and methods to )
minimize personnel exposure. He alvo said employees were instructed on how radioactive )
m:terial may enter the body, how to prevent entry of radioactive materialinto the body, |

'

and on personal bygiene relative to: (1) smoking in areas where radioactive materials are I

handhs, (2) washing before eating, after contact with radioactive materials, and (3) |
;

wearing of respirators or gas masks when required. Olsen also stated that monthly
safety meetinge are held for all operational personnelin which they are given an opportunity
to discuss any questions they may have on radiation safety problems.

1<
.

MEETING W!ni MANAGEMENT !
i

,

l
'

, 3. Niar the end of the inspection, a discussion was held with management on November 29,1962,
relative to the results of the AEC inspection and the items of noncompliance. The items of>

i

| ' noncompliance were discussed wi*h Ho!!!s, Vice president, Goff. Plant Metallurgist, and
1:zo, Assistant Mill Superintendent. Hollis said that he would see that action was taken to
begin ccaducting actual breathing :.one studies during periods when employees are conducting
operctions which could generete airborne radioactivity. He acid that he would also see that !
up-to-date time studies werc made and that these would be related to the measured airborne |
crnetutrations such that time weighted exposure evaluations would be completed for tre ;

individuals concerned. In the discussion, it was noted that no actual breathing zone studies <

hava been made on such dusty operations as U303 sampling and backing, transferral of j
incintrator ashes to the hearth furnace, transfer of barrels from the bottom of the duct i

collector from the hearth furnace, and specified packaging operations. There was some
di:cussion relative to amendment to License No. R-161, dated November 23,1962. Hollis
ct tsd that he plans to write L&R in order to get more definitive information ao that he may
be in a better position to comply with Section 20.106

1. Hollis stated that he would continue to film badge all his operationel personnel until such
time as he was able to determine which groups or individuals were receiving less than 2550 i

. cf the permissible quarterly limits and that he would probably discontinue film badging of 1
!tho;e personnel receiving minimal exposures at that time.

-12-
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1961 TABULATION OF AIR SAMPLES TAKEN IN AREAS FREQUENTED BY TliE IIEAR'Ill OPERATOR '
tiranium Concentration in uc/ml x 10-11

CA LENDAR QUARTER First Second Third Fourth

" Breathing Zone " *

Date 2/23 2/27 3/1 3/28 3/29 3/30 6/5 6/6 6/7 6/8 6/13 6/14 8/4 8/14 8/15 9/22 9/23 9/25 9/27 9/28 9/29 12/13 12/ 21 12/29

a rth Area
i

(10 min . )
: <l . 2 <l.2 <l.2 <l. 2 <l. 2 <l. 2 5.4 .60 .34 .55 nil .17

" Packaging A rea

(10 min.)

"G en e r al A i r "
ilearth:

Top D;ck 11. 8 .07 .13 .16 .78 .73 1.8 26 .70 .29 .16 .39

Natom Deck . 11 .12 6.6 .31 .18 .14 1.3 64 1.1 .39 .78 nil

Yellow Cake Room 117 6. 0 .13 .12 .57 .34 22

I 1.6 .10 .13 .31 .48 .19 .46 .69 .59 .12 4.8 26
saging

$ .14 .92 .13lbg flouse

4

* " Breathing Zone" not purposely scheduled while persons were occupying the areas noted; samples were run in the two areas with tim running time of the sample
prorated in accordance with the percentage of time this operator actually spends in each area.

,

APPENDIX B-1
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4

.

i 1962 TO DATE - TABULATION OF AIR SAMPLES TAKEN IN AREAS FREQUENTED BY 'IIIE HEARTil OPERATOR
] Uranium Concentration in uc/ml x 10-11

! CALENDAR QUARTER First Second Third

; " Breathing Zones"

Date 2/19 2/22 3 /14 3/20 3/28 4/17 6/14 6/19 6/22 8/23 8/28 9/24

llearth Area
i (10 min .)

.22 1.66 5.03 .506 .45 1.01 3.00 .365 .28

1 Packaging Area
(10 min . )

. ., ,_ . "C e n e r a l A i r "

Top Deck 2.94 .27 .29 .597 773 5.64 25.0 1.61 1.06

18.0 1.66 .64P%1le Deck

fkxtom Deck .290 .690 .964 .506 3.35 3.26

Dog Ibuse 1.93 .276 .934 .212 3.03 .40 1.10 .459 nil

Yellow Cake Room

i'rkaging Area .373 .400 216 2.54 .397 6.35 .644 1.51

APPENDIX B-2
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Mr. R. C. Woolsey /
United States Atcmic Energy Comission
Division of Compliance, Region 4
Dox 15266

,

!

Denver 15, Colorado )
'

Dent Mr. Woolsey:
1

The air semple which we took on November 11, 1962,
and exchanged with you ves taken at a flowrote of ;

'20 liters per minute for 20 minutes.

Very tras.y youro,

ATLAS MUERALS
Divisi n of Atlas Corporation

.
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,, . , ' ~ty '

Radin71on Control Technician
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August 10, 1959

Personnel Department

Subject: Employee Indoctrination on Radiation

At the present time there is not any conclusive evidence that low
dosages of radiation spread over a long period of time will have~ any life-shortening
effect. However, it is known that an extreme short time exposure to rodlation con
cause physical damage and even death. For example,100 rems of radiation received
within a 24 hour perlod will cause nausea and fatique. Under the present AEC regulations
the maximum amount of radiation an employee is allowed to receive in a twenty year
period is 100 rems of rodlation.

It Is believed that the human body can withstand smalldoses, of rodlation
without any apparent effect. Perhaps a similar comparison can be found in the daily
consumption of small quantitles of alcohol. Most men can drink on ounce of 100 proof
whiskey every day without any apparent affect, but let him drink three months supply
In a single setting and the chances are likely he will end up in the morgue. The body
cannot fight off such a large quantity of alcohol and consequently the mon would probably
die from alcoholle poisoning.

Even though the amount of rodlation we may receive here at Uranium
Reduction is very small we want to keep It as low as possible. Our concem then, is
how to be protected from even the small amounts of radiation. Radioactive materials can
attacKthe bodies In two ways, one from a source extemal to the body, second, from a
source Inside the boely.

.

Protection from extemal radiation

Protection from extemal radiation exposure at this plant may be obtained

by the use of the safety factors of time and distance.

The Safety factor of Time

The shorter the period of time the body is exposed to radioactive
materials, the less rodlation it will receive.

The Safety factor of distance

The farther away the body is from the source of radiation, the
,

- smaller is the amount of radiation received. ,

.

Therefore? to protect y' ourself from extembi radiation you should spend
as little time as possible in highly rodloactive areas. Secondly, keep the source of

= radiation as for away from your body as possible. This would also Indicate keeping
' radloactive materials off your face, hands and clothing.

\

l - .
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i Rodlotion Indoctrination - 2

Protection from Internal rodlotton

There are four possible ways to get rodlooctive materials into,

the bodyr
.

|

1. By breathing
2. By swallowing
3. Through' breaks in the skin
4. By obsorption through the skin

The obvious technique to keep from obtaining internal rodlotlon I

by any of the foregoing methods is to have all working creas entirely free from radio-
active recterials. However, in the proc-ming of uronlum ore certoln amounts of rodlo-
active materials are bound to get into the air, but the amount of alrborne rodlocctive
materials is largely determined by the core utilized in processing the ore and the safety
mindfdness of the operating personnel. The Company recognizes the Importance of |
molntolning working surroundings as free from rodlocctive materials os possible. This
Is evidenced by doing frequent air sample studles, monitering personnel, and molntoin-
Ing the kind of equipment that con keep the air reasonably free from rodlooctive dust.
It is up to each employee for his protection to extend his fullest cooperation to the
Company by doing items such as the following as directed by the supervisors:

1. Molntain good housekeeping techniques
o. Use vacuum cleaners - reason - brooms stir up rodlocctive
dust and cause it to become airborne.
'b. Those creas that con be wet down, wet them and keep
them wet.

2. Don't smoke in areas where rodlocctive materials are handled -
reason - rodlocctive materials are transferred from th'e hands to the
cigarette to the mouth, and into the body.

3. Wash up before you eat - reason - rodlocctive materials on the
hands go on the food, to the mouth and into the body.

4. Wear a respirator or gas mask when required.
.

In general, obey Company policles and regulations regarding rodlotion,
they are mode for your protection.

_
- . .
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_FLUORIkETRIC ANALYSIS OF WO, IN AIR SAMPLES
.

and 20 ml of HNO3 andPlace filter paper in 250 mi beaker, add 10 mi of HCLO4
in the beakersto the cooled HCLO4fumes. Add 10 mi portions of HNO3take to HCLO4

antil all the color from the organic matter is gone and the sample is clear. Cool,
fumes; continue to fumeadd 2 ml of HF, 5 ml HNO , and again take the sample to HCLO3 4

until sample contains 5 ml of HCLO . Cool and transfer to a 25 mi volumetric flask4

and dilute to the mark with distilled water.

Transfer by pipette 4 ml of sample from the 25 ml volumetric flask to a 40 mi
vist, add 15 ml of saturated A1(NO )3 solution, 10 ml of ethyl acetate, cap the vial3

and shake on an Eberbach shaker for 2 minutes.

Allow the aqueous and the ethyl acetate phases to separate and pipette 0.1 ml
of tha ethyl acetate phase onto each of two ,4 gram NaF pellets, previously prepared
and placed on clean, dry platinum dishes.

Prepare a Ig/L U 0s standard, take 1 ml of this standard and dilute it to j3
100 m1 with distilled water, and 10 ml of 1:1 HNO . Take 1 ml of this standard 73

solution and place in a 40 mi vial, add 15 ml of A1(NO )3 and 10 ml of ethyl acetate, j.3
transfer 0.1 ml of the ethyl. acetate phase to 4 NaF pellets. Each standard pellet 1/

'

than contains,1 microgram of U 0s. ').3 .'

Place pellets under a heat lamp for 10 minutes, cool for 15 minutes and read
on a Jarrell Ash Fluorimeter.

NOTE: All glassware and other apparatus used in this procedure should be
set aside and used only for air samples.

CLEANING OF GIASSWARE: All beakers, pipettes, watch glasses, vials and
1:1 HNO , and rinse with distilledflasks - wash with detergent and water, 3

water, and thoroughly dry.

CALCUIATIONS :

leandard Reading - Blanh[x 625
'

Sample Readinn - Blank

1 x 10"7 gm U 0s x = gm U 0e/ Liter of Air3 3

Volume of Air igiters
9 x 10 " u Curie /U = u Curie /ml Air(gm U3 s/ Liter Air) gm U 0e/ Liter

_
,$3

,

0
]3_

For example in the case where 200 liters of air is taken and readings ar6 ~ f
as follows: Standard, 72.0; Sample, 10.0; Blank, 2.0. ' 94/J,,

. - - -- g g $r b |
-4

(1 x 10" em U,04 x 70 x 625 2.94 x 10 u c/ml 1.85 x '10~ " u c/mix -

gm U 0s Liters ')200 Liters 3
__ _ _

! Limits of the method

(6.,,25 x 10-5) ( ) = 3.88 x 10-6 total gm U 0s3

400 Liters Air: (9.70 x 104)(2.94 x 10-4) = 2.85 x 10 u c/mi

1,000 Liters Air: (3.88 x 10~9)(2.94 x 10" ) = 1.14 x 10 u c/mi
~

t

10,000 Liters Air: (3.88 x 10- 0)(2.94 x 10 ) = 1.14 x 10 u c/mi
,

~

100,000 Liters Air: (3.88 x 10 )(2.94 x 10 ) = 1.14 x 10 u c/ml
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