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!rO energyfuels nuclear,inc."

p.o. box 787. blanding, utah 84511 -

March 28,1997

Mr. Joseph Holonich, Chief
High Levie Waste and Uranium Recovery Pro,iects Branch
Division of Weste Management, NMSS (T7 J9)
U. S. Nuciear Regulatory Commission' 1

11555 Rockville Pike
Rockville, MD 20852-2738

Re: ENERGY FUELS NUCLEAR INC.
SUA-1358 DOCKET NO. 40'-8681
WHITE MESA MILL, BLANDING, UTAH
Annual ALARA Report LC# 33

Dear Mr. Holonich:

This report constitutes the Annual ALARA Report required under License Condition 33
for 1996.

If you have any questions regarding this report, please contact Mr. Ron Berg or Ms.
Shannon Clark at (801) 678-2221.

1

Sincerely,
,

b'f ft

C |Ron E. Berg Q i

Radiation Safety Officer

1
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\
Ixc: Linda Howell, Branch Chief

Harold Roberts
Michelle Rehmann
Ron E. Berg
Central File
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Personal Exposure Records:

Exposure records for employees of the White Mesa Mill were complete as of
December 31,1996. Individual employee exposures are determined from
airborne gross alpha activity, radon daughters and external radiation.

Item 1.0

The above exposure information provides fundamental data for calculating a ;

'

Total Effective Dose Equivalent, TEDE, for all mill personnel.
4

1.0 A. ,P_crsonnel Exposure to Airborne Gross Alpha Activity:

Uranium air particulate exposures are determined by
calculating the gross alpha activity intake an employee may have
inhaled while working in a known gross alpha concentration for a
known amount of time. A summation ofemployee exposures
received in different areas of the mill is calculated and then
compared to the a Derived Air Concentration or DAC as
specified in 10 CFR 20 of the Nuclear Regulatory Commission

O regulations.
LJ

Several NRC approved modifications to the mill were
made in the last several years, which have reduced employee

exposures in operations areas, in keeping with the principles of
ALARA and also improved operating efliciency. These include
installation of a central control room, modification to the
demister/sembber control systems and addition of a second
yellowcake dryer.

The highest potential uranium airborne particulate
exposure to employees at the mill in 1996 occurred during an j

approximate four month period during which alternate feed |

material, other than source material, was processed. This feed |
material consisted of a calcium fluoride concentrate which j

contained significant concentrations ofuranium. The !

metallurgical processing of this material, which was contained in
55 gallon drums, was processed through the mill recovery circuit i

and was dried and packaged. It was during drying operations
that the highest potential for airbome exposures to mill personnel
existed; however no more extraordinary than during nonnal
drying / packaging operations.

- O)(
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The total drying operational time during the year 1996
was 519 hours. The maximum uranium airbome concentration
in the totally enclosed dryer room during operational periods was
4.5E-10 pCi/cc. The average uranium airborne concentration
during drying operations was approximately 2E-10 pCi/cc.
Computation of the Committed Effective Dose Equivalent for
this work task utilizes the most restrictive Derived Air
Concentration, DAC, value for insoluble high temperature
calcined yellowcake, DAC 2E-11 pCi/cc. All personnel wear
respiratory protective devices when entering the dryer / packaging
rooms. This requirement is fundamental in keeping with the

principles of maintaining exposures to personcel to levels As
Low As Reasonably Achievable, ALARA.

Additional activities where potential elevated exposure to
uranium airborne particulate concentrations and fluoride dust
concentrations were experienced was during initial material
processing. Calcium fluoride / uranium concentrates were dumped
from 55 gallon dmms into a mill feed processing tank. Maximum
uranium air concentrations and fluoride dust concentrations were
determined during this work task. They were 7.14E-10 pCi/cc] for uranium concentrations when the drums were being split open
and 10.2 milligrams per meter cubed mg/m' for fluoride dust
concentrations during dumping operations. The average uranium
air particulate concentrations and fluoride dust concentrations for
this work activity were 5E-11 pCi/cc and 1.3 mg/m'. Full face
respirators, equipped with high efficiency acid gas radionuclide
particulate filters were wom by all personnel involved in these
material processing tasks.

The highest Committed Effective Dose Equivalent to
personnel in 1996 was 0.49 REM for an operations shift
supervisor. These individuals routinely monitor all aspects of
uranium production throughout the entire mill.

1.0 B. Personnel Exposure to Radon Daughters:

Personnel exposures to radon daughters are determined
on a time-weighted basis. The results are expressed in workin3
levels. The sum of the exposures to gross alpha and radon
daughters are expressed as an employees Committed Effective
Dose Equivalent.

v
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During standby mode, elevated radon daughter concentrations
tend to be prevalent in the Solvent Extraction (SX) building due
to a lack of activity and ventilation in the building. During times
when work activities are scheduled in the SX, roof fans are -

operated to provide building ventilation to lower radon daughter
concentrations and maintain exposures ALARA.

Improvements planned by Management to lower operator
exposures at the Semi-Autogeneous Grind (SAG) mill for radon
daughters were effective as we did not have a radon daughter
level that exceeded the 25% action level during 1996 at the SAG
mill, or any other sampling location in the mill.

1.0 C. External Radiation (Beta-Gammat

Whole body external radiation doses are monitored with
Thermo-Luminescent Dosimeters (TLD) badges provided and
processed by ThermoNUtech. Badges are issued to all
operations, maintenance, management and technical staff.

'f The highest quarterly external radiation exposure to any
individual in 1996 at the White Mesa Mill, was 259 mrem /qtr.'

This exposure was experienced by a labor employee who was
most routinely involved with calcium fluoride material
processing. Gamma radiation levels for labor employees involved
in this work task ranged from 100 mrem /qtr to 259 mrem /qtr.
These individuals worked approximately 1.5 quarters during
1996. The highest gamma radiation exposure for a quarter for
other mill personnel was 139 mrem /qtr. This exposure was
experienced by a mill shift supervisor. In both cases, gamma
radiation levels are consistent with area work locations and tasks.

Gamma radiation levels typically ranged from 3 mrem /hr
to 5 mrem /hr on the surface of calcium fluoride drums which
reflect consistent measured exposures for the CaF labor crew.2

Gamma radiation levels for the shift supervisors reflect normal
residence times in the scalehouse where residual uranium ores
contribute to elevated gamma emitting photon energy in that
area.

There are no practicable ALARA practices which will
reduce exposures to individuals in those work locations orjob'

x tasks.
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1.0 D. Total Effective Dose Eaulvalent (TEDE):

The highest Total Effective Dose Equivalent for any
individual at the White Mesa Mill in 1996 was 0.55 Rem. This
assessment is a result of applying the most restrictive DAC limits
to areas throughout the mill site and amounts to slightly over
10% of the Total Effective Dose Equivalent limit of 5 Rem /yr.
This is in keeping with the practice and principles of ALARA.

2.0 Bionssays:

U S NRC Regulatory Guide 8.22 " Bioassays at Uranium Mills, Part C" states
that frequent bioassays are necessary for employees that are routinely exposed to
yellowcake dust, uranium ore dust, or involved in maintenance tasks in which
potential yellowcake exposure may occur.

2.0 A. In-Vivo Bionssay:

Amendment No. 9 issued October 7,1987 has released

(] Energy Fuels Nuclear, Inc. (EFN) from performing in-vivo |
lmeasurements of mill personnel. Measurements shall be

performed in accordance with the recommendations contained in
Revision 1 of Regulatory Guide 8.22.

2.0 B. Urinalysis:

During the period of January 1 through December 31,
1996,1,059 urinalyses were performed by the White Mesa Mill
internal laboratory. Of these urinalyses, blanks , spikes and
duplicate samples accounted for 50 percent (50%) of the total. |
As a quality assurance measure,10 percent (10%) of these I

samples were submitted to Western Analytical Laboratory for
verification of the internal laboratory's performance.

Quality assurance results showed acceptable results from |

both laboratories. j
i

During 1996 several bioassays exceeded the 15 pg/l action level.
The majority of these elevated samples were due to

I
contamination of sample or contamination in the laboratory'

processing. Investigation reports for these occurrences are kept(q) on file at the mill.
i

a

L __ _.



_

l
1

1996 ALARA Report
White Mesa Mill
March 28,1997

0 1

G 1

3.0 Documented Reports of Daily. Weekly & Monthly Inspections: )
1

3.0 A. Daily Insocctions:

The White Mesa Mill was in an abeyant state of operations for
approximately six months of 1996. The mill initiated operations '

in May of 1996 and processed calcium fluoride / uranium
contained material until the end of August 1996. During the
operational period all process phases of the mill were activated
and the metallurgical / recovery of uranium proceeded through
normal process circaits. Radiological, safety and management
personnel were throughout the mill area at all times during this
period. These records are maintained at the mill.

3.0 B. Weekly Inspections:

Routine weekly inspections of the mill were made by the RSO
and Operations Supervisor or designees. Particular attention was
focused on areas where potential exposures to personnel might
exist and in areas ofoperation or locations where contamination
potential was evident. Weekly Mill Inspection Reports are on file
for the entire year of1996.'

3.0 C. Monthly Inspections:

Reports of all radiological, environmental and safety issues
identified in daily and weekly inspection reports are summarized
in a monthly report to the Plant Manager and President of EFN.
In addition, all radiological and safety monitoring results are
included in these reports. These reports are maintained on file at
the mill.

|-

The identical inspection and reporting criteria that was exercised |
'

during processing / operating periods was also maintained during |

non-operational periods. The inspection, reporting and i
I

monitoring frequency was not diminished during non-operational
periods.

!

,
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4.0 Trainine Proeram Activities:

4.0 A. Bi-Annual Radiation Trainine for the RSO:

This training was administered by the Department of Energy with

documentation on file.

4.0 B. Radiation Safety Refresher Trainine:

Sixty-three employees in the year 1996 received eight hour
,

refresher safety training in accordance with White Mesa Mill's
MSHA training plan. This includes annual radiation safety
training.

4.0 C. Hazard Training:

Hazard training was provided to all contract personnel who
provided service for the White Mesa Mill.

!

|5.0 Radiation Safety Meetines:
1

Radiation safety meetings, including several specific discussions, regarding
~ multiple hazard recognition, PPE use and precautions associated with calcium

.|fluoride processing were discussed and recorded. Relevant information
regarding Threshold Limiting Values (TLV's) for fluoride dust concentrations
as well as potential exposure was presented to all individuals.

,

6.0 Mill Radiological Sun ev Data:

Radiological surveys all throughout the year of 1996 were performed at
frequencies and locations equivalent to normally and historically established

protocol. |

6.0 A. Airborne Particulate Sampline:

Airborne particulate samples were collected in twenty-six area
locations at least once per month in 1996. During mill operating
periods, yellowcake precipitation, drying and packaging area |

were sampled weekly. Operations where calcium fluoride |
'

Q uranium concentrate materials were introduced into the mill
recovery circuit, were sampled for airborne particulate con-

1
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trations weekly. The results of those samples are illustrated in
graphs one through thirteen.

Area airborne gross alpha concentrations were maintained below
25% of DAC at all sampling locations during 1996 with the
exceptions of the yellowcake dryer and packaging enclosures,
yellowcake packaging, the SAG mill and calcium fluoride dump
tank area.

The yellowcake dryer and packaging enclosures have always
been posted as Airborne Radioactivity Areas. Full face
respiratory protection is required when entering these areas.
Because of the short duration of the mill run, no trends can be
established. When compared to past operating periods, however,
airborne concentrations in these areas have been reduced with the
addition of the second dryer.

Airborne concentrations at the SAG mill show an upward trend
during processing of CaF material. The increased airborne2

concentretion is attributed to the rich grade of CaF material2

O being processed during this time. The SAG mill was posted as an )V Airborne Radioactivity Area, as airborne concentrations were
verified above 25% of the DAC.

i

6.0 B. Surveys of Radon Daughters: I

Radon daughter surveys are conducted monthly at twenty-seven
(27) locations throughout the mill. Exposures are determined by
the Modified Kusnetz method and expressed as working levels.

Graphs showing monthly and yearly average radon daughter

concentrations have been included to evaluate trends. (See
graphs 14 through 31).

Radon daughter concentrations are lower for the 1996 operating !

period than hav.: Seen observed during past operating periods.
The effectiveness of the modifications to the mill demister system
and the previously improved mill ventilation systems have
lowered radon daughter concentrations at all sampling locations
in the mill.

As an ALARA measure the solvent extractor mix tanks were(q) cleaned out and the uranium SX feed lines were cleaned out

|
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and/or replaced to reduce exposure potential. Cleanup of the
launderers in the SX circuit, where material has accumulated

from past operating periods, has helped to reduce radon levels.

Management commitments have included comprehensive
cleanup campaigns, several washdowns of the mill buildings and
improvements to the teach demister system to reduce radon
concentrations at the SAG mill and reduce fumes throughout the

mill during operating periods. The addition of a central control
room has effectively reduced worker exposures over past
operating periods, not only to radon daughters, but to airborne
gross alpha activity as well.

6.0 C. Weekly Aloha Surveys:
:

Alpha surveys are conducted weekly at the office and other ;
?

designated eating areas within the mill. The surveys are used to ;

identify areas of surface contamination, and evaluate the i

efr tiveness of contamination controls.ec

,

O Weekly alpha surveys commonly range between 25 DPM/100cm'
V to 250 DPM/100cm for the lunch room, change room and2

ofIices, for removable alpha. The laboratory exhibits
removable alpha contamination levels of < MDA to 25
DPM/100cm' Fixed r.lpha contamination for the above areas ,

2 2
range between 250 DPM/100cm to 1200 DPM/100cm . There
is essentially zero fixed alpha contamination in the laboratory.

6.0 D. Survey of Material Released from the Restricted Area. ;
'

Including Product Shipments 1
4

Numerous yellowcake shipments were released from the property
during 1996. All barrels shipped were surveyed as required by
established NRC and DOT guidelines. i

Any barrels above 1,000 DPM/cm' fixed alpha contamination
were surveyed for removable alpha. A minimum of 25% of the
barrels in each lot were surveyed for removable alpha
contamination. Gamma surveys were conducted on each tractor
trailer as required under DOT exclusive use shipment guidelines.

Ov

-
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e 6.0 E. Survey of Employees leavine the Restricted Area:
:

4

Employees leaving the restricted area are required to be
monitored for alpha contamination. A log sheet is initialed daily
by the employees each time they scan prior to leaving the
restricted area. The log sheets are then turned in daily to the
Radiation Safety department for evaluation and filing. The
instruments used to conduct the surveys were calibrated at the
required frequency and the alarm point set at approximately
650 DPM/100cm'. Quarterly spot checks of employees have
been done as required.

6.0 F. In-plant Beta-Gamma Radiation:

I Beta-Gamma surveys are conducted quarterly at the locations
specified in Table 5 5-2 of the Mill License Application. The4

yellowcake storage yards, top floor of the yellowcake calciner,
SX uranium feed lines, the solvent extraction mix tanks, and
calcium fluoride storage areas are posted as Radiation Areas.

] Quarterly beta-gamma surveys conducted throughout the mill
show gamma activity at the solvent extraction mix tank

,

circuit have decreased since the cleanup activities at the mix
tanks and launder were completed. Levels were also lowered
when solutions were placed in these tanks during operations.
Area TLDs verify these results.

.

Area TLDs furnished by Thermo NUtech are used to confirm
monthly beta-gamma survey results throughout the mill. Graphs
32 through 41 show quarterly results and a yearly average at
each location surveyed for determining trends. The table in this
sections shows area TLD badge numbers associated with location
names, i.e. area 22 is at the North end of the SX building.

7.0 Review of Radiation Work itennits:

When a Radiation Work Permit (RWP) is issued, it is numbered and logged as
to who requested the permit. The location, date issued and other relevant
information are listed to help track permits and maintain exposure ALARA.

O
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Anyjob requiring work in the yellowcake dryer and packaging enclosure
requires a member of the Radiation Staff to be present for the duration of the ;

job. Each permit is reviewed daily as to the status of the permit.
Radiation Work Permits are issued for non-routine maintenance work tasks
where exposure potential may exist at levels undetermined or at levels known to
be elevated. Numerous RWPs were issued during the year 1996. The highest
RWP exposure work task involved working in the yellowcake dryer area, as
expected. RWPs describe monitoring, surveys and appropriate PPE and
engineering controls necessary to maintain radiation exposures to individuals to
levels as low as reasonably achievable, ALARA These documents are on file at
the mill.

Employee exposures are maintained ALARA during work permits through j

engineering controls and established management practices. Verification of the i
effectiveness of these practices is monitored through breathing zone sampling.
This is further supported by the bioassay sampling program in which no |

'

employee bioassays working on RWP jobs exceeded the 15 pg/l action level
during 1996.

O 8.0 Calibration:
%J

All equipment used tu conduct Health Physics surveys has been calibrated within
the required frequency foi cach instrument. All air sampling equipment and
alpha radiation equipment is calibrated internally. Gamma and radon daughter
sampling equipment is sent to vendors for calibration.

9.0 Stack Sampline:

Stack sampling information is included in the July 1,1996 through December
31,1996 Semi-Annual Report,

n
U
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