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April 7, 2005 PERMIT TO MINE NO. 478

Mr. Don McKenzie, District Ill Supervisor
Department of Environmental Quality
Land Quality Division
1866 S. Sheridan Ave.
Sheridan, Wyoming 82801

Subject: Submittal of ALARA Report -Appendix 3 of the Semi-Annual Monitoring
Report (Second Half of 2004)

Dear Mr. McKenzie:

Enclosed are copies of the annual ALARA review for the Irigaray & Christensen Ranch
Projects. Please attach these reports as Appendix 3 of COGEMA Mining Inc.'s Semi-
Annual Monitoring Report, & Annual Effluent and Monitoring Report for 2004 that was
shipped to your office on February 24, 2005.

Please contact me if you have any questions regarding this submittal.

Sincerely,

Tom Nicholson
Environmental Specialist / RSO

cc: Gary Janosko - NRC Headquarters
Johnr'Lusher NRC, Headquarters
Branch Chief- NRC, Region IV
Donna Wichers - COGEMA
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Annual ALARA Audit
of

2004 Radiation Protection Program
COGEMA Mining, Inc.

Irigaray and Christensen Operations

An audit of the COGEMA Mining, Inc. Irigaray and Christensen Operations radiation protection
program to determine compliance with ALARA principles was conducted on March 30 and 31,
2005. The audit was completed in fulfillment of the requirements of Section 5.3 of the
approved license application and Standard Operating Procedure No. HP-12. The audit was
conducted by T. Hardgrove, Pathfinder Mines Corporation, with assistance from the General
Manager and the Irigaray/Christensen Radiation Safety Officer. The areas audited and the
overall results are summarized below.

1.0 Employee exposure records

Employee exposure records were reviewed. Of the total 24 employees evaluated, only seven
employees were assigned exposures (TEDE). Of the seven that were assigned TEDEs, the
maximum assigned dose was only 22 mrem, or 0.4% of the annual limit of 5 rems. Doses for
the seven individuals ranged from 2 mrem to the maximum of 22 and averaged 7 mrem (0.1%
of annual limit). The source of the dose was 99% external (measured by dosimeters worn by
operating personnel), and 1% internal from airborne uranium (measured by breathing zone
samples taken during RWP work). No dose from radon daughters was assigned to any
employees due to very low radon levels during 2004.

Overall doses continued to decline as compared to years 2002 and 2003. Attachment 1
provides a summary of the 2004 doses and a comparison of the operating personnel's doses
with previous years. The decline in dose is due to the limited activities currently in progress at
the sites (aquifer restoration at Christensen and decommissioning at Irigaray). Additionally, the
yellowcake dryer was not operated during 2004 at the Irigaray site.

2.0 Bioassay results

Bioassays are analyzed on a monthly basis for operating personnel. The results for the 2004-
year showed that one employee exceeded the 15 pg/I action level. A urine sample from the
individual collected on February 4, 2004, contained 24.0 ug/l U. A follow up sample taken on
2/17/04 had a U concentration of 9.33 ug/l. A third sample taken on 2/20/04 had a U level of
<5 ug/l. The operator involved received the U uptake while conducting eluate precipitation at
Irigaray. The SOP governing the eluate precipitation did not require respiratory protection.
The operator had uranium precipitate splatter on his face during the procedure. The relevant
SOP was subsequently revised to require respiratory protection during eluate precipitation
operations. All other individuals' bioassay results were < 5 pg/I for the year. Blind control
spiked samples were routinely submitted with other samples to the analytical lab. The bioassay
program required pursuant to NRC License Condition No. 10.12 was being followed.
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3.0 Inspections

Documented walk through inspections were made of the operating areas on a weekly basis
(NRC License Condition 11.5). The inspection logs were reviewed and found to be in order.
Items identified for corrective action were reviewed in the weekly staff meetings and necessary
actions to correct the problems were taken. Daily walkthrough inspections of the dryer area at
Irigaray were not conducted, as the dryer was not operational during 2004.

4.0 Training

The current RSO has completed a minimum of three of the four weeks of formal coursework
required by NRC Regulatory Guide 8.31. An additional week of training occurred in 2004,
consisting of attending a radiation safety officer course conducted by Englelhardt and
Associates, Inc. on October 25-29, 2004. The RSO will attend another week long radiation
safety training course in 2005. The RST received refresher training in 2004, attending a two
day class on radioactive waste management, and a three day class on the transportation and
packaging of radioactive material. The two courses were presented by Nevada Technical
Associates, Inc.

Training was also provided to employees and contractors pursuant to the company's Radiation
Safety Training Plan. Task training was typically conducted by supervisors. All training was
documented and filed in each employee's personnel file.

The required refresher radiation safety and general industrial safety training was provided to
employees during quarterly safety meetings or scheduled training classes. New employees
received the required radiation and industrial safety training as described in the Radiation
Safety Training Plan.

5.0 Safety Meetings

Safety meetings are routinely held on a quarterly basis. A review of the documentation for
each meeting showed that a range of safety related topics was discussed. During 2004 the
radiation safety topics included a review of the latest occupational doses (TEDEs), uranium
dose potential from eluate precipitation operations and the modified procedure, SOP
availability on site, and general adherence to the radiation safety program and the ALARA
principle. On the industrial safety side, a high emphasis was continually placed on H2S safety
issues. Other training focused on hazardous materials, first aid, and CPR.

6.0 Radiological Surveys and Data

A review was made of the various radiological surveys required by NRC License Conditions
10.10, 10.11, and 11.3. A summary of the survey statistics for the year is provided in
Attachment 2 to this report. A review of Attachment 2 provided the following comments:
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Alpha Contamination Swipes - Contamination swipe results at Christensen were very low for
the entire year. No trends were noted. Contamination swipes at Irigaray were somewhat
higher than at Christensen, but still well below the action level. The highest reading for the
year at Irigaray was 32.8 dpm/100cm2 in the lab area. No trends were evident.

Airborne Uranium Surveys - Monthly airborne uranium levels at both Irigaray and Christensen
remained low for the entire year. The maximum value recorded (1.1 E-11 pCi/ml) was at the
Irigaray site during April. This value is 2% of the DAC. No trends were noted. Airborne
uranium from RWP work contributed 1% of the total TEDEs assigned to employees for 2004.

Radon Daughter Surveys - Monthly radon daughter levels at both Irigaray and Christensen
remained below action levels for the entire year with the exception of February at Irigaray. The
Plan Annex East and the Plant Annex West had 0.23 WL and 0.25 WL, respectively.
Apparently, equipment used in the ponds reclamation was parked and cleaned in the annex,
resulting in an accumulation of contaminated material in the sump system. After washing the
floor and flushing the sump system, radon daughter levels dropped to low levels. Subsequent
routine washing of the area and sump flushing has precluded a recurrence. Since no one had
been working in the area at the time of the radon daughter buildup, no personnel exposures
were assigned due to the incident. Overall, radon progeny contributed 0% to the TEDEs
assigned to employees for 2004. No trends in area radon daughter monitoring were noted.

External Gamma Surveys - Gamma surveys are conducted on a quarterly basis. Should any
area exceed the action level of 2 mR/hr, the area is posted as a restricted area", and surveys
are conducted monthly. There were four locations at Irigaray that were so posted and subject
to monthly monitoring. Three of them were IX cells, and the fourth was a resin storage tank
trailer. While Christensen had no areas with gamma radiation levels at the 2 mR/hr action
level, it is notable that the primary bag filters in the restoration plant were approaching the
action level early in the year. Flows were subsequently re-routed through the plant sand filters
prior to the bag filter system. This ALARA action effectively dropped the gamma radiation level
at the bag filters.

External gamma radiation contributed 99% of the TEDE to employees during 2004
(Attachment 1), but the doses were quite low (maximum of 21.5 mrem, or 0.4% of the annual
limit). As compared to years 2002 and 2003 (Attachment 1), the trend for dose from external
gamma continued to decline.

Radiation Work Permits (RWPs)

A total of 12 RWPs were issued during 2004. This is a significant decline from the number
(33) issued in 2003. The nature of the work being accomplished in 2004 and the monitoring
data support the reduced number of RWPs. Seven of the RWPs were issued in December as
the yellowcake dryer/packaging system at Irigaray was being prepared for the startup of the
dryer in early 2005. This was an advisable use of the RWP procedure. The highest airborne
uranium exposure recorded for any of the RWPs was 0.12 DAC-hrs for the *brooming" or
cleaning of an Irigaray pond liner as part of the pond decommissioning. The exposure was
trivial.
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Personnel Alpha Contamination Surveys

Personnel alpha contamination survey records indicated that personnel are routinely
conducting self-monitoring prior to leaving the restricted areas at Irigaray and Christensen.
Additionally, at least 25% of the total employees are spot-checked for alpha contamination by
the RSO or RST on a quarterly basis. One employee repeatedly had higher alpha readings on
her hands. She was a summer-hire involved in Irigaray well field cleanup. Other workers
doing the same work did not have this problem. Regardless, hand washing removed the
contamination. Wellfield vehicles were also spot checked on a quarterly basis to identify and
remove any contaminated materials. No vehicles were found with contamination during the
year.

Equipment Release Surveys

Surveys of equipment prior to release from the restricted areas are well documented. There
were 96 shipments of byproduct material, primarily pond sludge, sent to Shirley Basin.
Detailed shipment release information was reviewed and found to have no apparent problems.

7.0 Reports of Overexposures

There were no employee overexposures during the year.

8.0 Review of Standard Operating Procedures

The annual review of SOPs was conducted by the RSO in March of 2004. There were some
revisions made through the year. The SOPs are comprehensive and show a considerable
effort towards meeting the ALARA goal.

9.0 Instrumentation

Calibration and/or repair records for instrumentation used for radiation surveys were reviewed.
The calibration records were found to be in good order, pursuant to License Condition No.
10.13.

10.0 Recommendations for Ways to Further Reduce Personnel Exposures

The following recommendations are made to further reduce personnel exposures:

* Continue to emphasize good housekeeping practices as a means to avoid surface
contamination problems.

* Look at methods to eliminate or reduce sources of external gamma radiation that
routinely exceed action levels at Irigaray (resin storage tank).
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* Continue to monitor and evaluate any decommissioning activities to assure that doses
are maintained ALARA. If in doubt the issuance of an RWP for an activity is the
conservative approach.

1 1.0 Conclusions

The radiation safety program at the Irigaray and Christensen sites is well managed and it is
apparent that employee exposures are being maintained ALARA. Although there are a few
areas noted above where minor improvement can be made, it is apparent that employee
exposures have continued to decline over recent years. The diligence of the radiation safety
staff, site management and the site employees to maintain an ALARA environment is
commendable. Continued adherence to the ALARA principle will assure the maintenance of
already low exposures.
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' '. ATTACHMENT 1

COGEMA Mining, Inc. - Christensen Project

2004 ANNUAL OCCUPATIONAL RADIATION DOSE SUMMARY
Total of internal and external doses (TEDE) NRC limit 5,000 mrem

(2004 includes two Temp. Employee) 2Q04 2003 2002
S. Harriett & H. Geis

Employees with no assigned dose .17 13 12

Employees with 0.01 to .9 % of limit 7 6 7

Employees with 1 to 1.9 % of limit 0 .0 I

Employees with 2 to 2.9 % of limit

Employees with 3 to 3.9 % of limit

Maximum. assigned dose:
% of annual limit:

0

0.
II .:..... s"%0. . . 0

26. mrem 63.mrem
.52% 1.3%

X..I

*21.6 mrem
.40%

and Operator's Dose Summary.
Only wellfield and plant operators had any assigned

2004. 200

..̂ . ;.;:.; . : X

doses during 2004

2OQ2

Dose range (mrem)

Average dose (mrem)

% of annual limit

2 - 21.6 2 - 26 9 - 63

287.3

0.1%

11

0.2% 0.6%

Qperator Dose Sources
Uran., intqrnaldose (mrem)
Radon Da.6 internal dose
External dose (mrem) .

.7 (1%)
0
50.6 (99%)

(1%)
0
(99%)

(PA%)
(48.2%)
(51 .3%)

WP\RAD-FORM\TEDE-SUM (2115105 tn)



Attachment 2. WYOMING OPERATIONS

EXPOSURE AND MONITORING DATA 2004
Note: N/D - Not Dectectable

JANUARY FEBRUARY MARCH APRIL MAY JUNE
Action Levels Maximum Values Maximum Values Maximum Values Maxlmum Values Maximum Values Maximum Values

Employee Urine 15 .g/f e 5 ,g/I 24.0 ,g/l <5e g/l <5e g/l <5 jg/l <5 ~g/l
Alpha Contam. Swimes

Irigaray Site 100 dpm/lOOcm? 24.4 dpm/lOcm2' 18.0 dpm/lOOcm' 15.0 dpm/lOOcm' 14.0 dpm/lOOcm2 32.8 dpm/lOOcm2 15.3 dpm/100cm2

Christensen Ranch 16.1 dpm/1(Xcm' 4.7 dpm/lOOcm' 20.0 dpm/lOOcm' 11.0 dpm/lOOcm2 9.2 dpm/lOOcm2 4.7 dpm/lOOcm2

Airbcwe UanJnm

frigaray Site 1.18 t10 .Cf/mi 4.0 ' 2".C/ant 3.5 '2 Ca/m 4.40 212pC/ml 1.10 tn wa/mi 3.3 a "C/ml 3-9 El2 Cl/mi

Christensen Ranch 1.25 mp CI//m 6.9 p 13C/ml N/D NID 5.60 s"C1/ml 4.20 "' .C/ml 4.30t Ci/ml

Radon Daurhters

IrIgaray Site 0.08 Working Level 0.020 Working Level 0.25 Working Level 0.030 Working Level 0.005 Working Level 0.040 Working Level 0.060 Working Level
Christensen Ranch 0.017 Working Level 0.006 Working Level 0.02 Working Level 0.009 Working Level 0.012 Working Level 0.007 Working Level

External Gamnma (auartedfvl

Irigaray Site 2.0 mR/hour 3.4 mR/hour 3.6 mR/hour 3.6 mR/hour 3.6 mR/hour 3.8 mR/hour 3.8 mR/hour
Christensen Ranch 1.8 mR/hour N/D N/D 1.2 mR/hour NID N/D

JULY AUGUST SEPiTEMBER OCTOBER NOVEMBER DECEMBER
Action Levels Maximum Valuea Maximum Values Maximum Values Maximum Values Maximum Values Maximum Values

Erngoyge Urine is D8/l '5 *8/l '5 *8/l <5*/ 5*/ 5 .8/1 '5 ag/l

Alpha Contam. Swipes

frigaay Site 100 dpm/lOOcm2  17.0dpm/l00cm2 16.6 dpm/lOOcm2 15 dpm/100cm2 18 dpm/lOOcm2 l6dpm/lOOcm2 9.7dpm/lOOcm2
Christensen Ranch 7.22 dpm/lO0cm2 12.Sdpm/lOOcm2 7.22 dpmn/100cmn2 4.70dpm/lOOcm2 7.4dpm/lOOcm2 12.6 dpm/lOOcm2

Airbome Uranium

IrdgaraySite 1.18 110 .la/ml 2.82 8'21C(Ifml 3.60 3'1 2.C/ml 2.90 112.a/ml 4.90 '2"CI/ml 7.10 1"3.Cl/nl 2.80 ?M2 Ci/ml
Christensen Ranch 1.25 t"1 a/ml 7.8 "&3 ./mnl 1.74 &al3./Hl 5.60 9a13.a/rr 9.10 E'-"Cl/ml 4.50 &13CJ/ml 1.40 "'2 ,Ci/ml

Radon Dauchteyr

Irigaray SIte 0.08 Working Level 0.047 Working Level 0.06 Working Level .009 Working Level .05 Working Level .02 Working Level .014 Working Level
Christensen Ranch 0.007 Working Level 0.004 Working Level .013 Working Level .008 Working Level .03 Working Level .012 Working Level

Extetnal Gamma (Quarterltv

Iuigaray Site >2Z0 mR/hour 3.6 mR/hour 3.5 mR/hour 3.5 mR/hour 3.6 mR/hour 3.6 mR/hour 3.6 mR/hour
Christensen Ranch N/D 1.4 mR/hour 1.4 mR/hour 1.4 mR/hour 1.4 mR/hour 1.4 mR/hour

J:JMV \EXCEL\RAD-FORM\EXIOMON.xts


