
From: Buckley, John
To: Candace Head-Dylla
Cc: Gersey, Linda; Cox, Al (Grants); Ortelli, Angelo, NMENV; Mayerson, David, NMENV
Subject: RE: question
Date: Thursday, March 15, 2012 1:22:00 PM

Your email on March 11, 2012 asked the following question:

What is the mSv/y radiation exposure at the Large Tailings Pile for the Homestake/Barrick Gold site?

Answer:

Since the public does not have unlimited access to the Homestake property, the radiation exposure level
"at" the large tailings pile is not the same as the public radiation exposure level "from" the large tailings
pile.  Although I am not sure what the basis for your question is, I will do my best to answer it both
ways below.  [The milliSievert per year (mSv/y) is the international unit for dose per year.  NRC
regulations use millirem per year (mrem/y).  1 mSv/y = 100 mrem/y]  For more information about
radiation protection visit NRC’s website at: http://www.nrc.gov/about-nrc/radiation.html.

The only people exposed to radiation "at" the large tailings pile are the Homestake employees. 
Occupational exposures to workers must be in compliance with the limits provided in 10 CFR 20.1201. 
NRC Inspection Report No. IR 04008903-10-001 dated 9/8/2010 (ADAMS No. ML102510742) provides a
discussion of the occupational exposure levels for Homestake workers.  The following discussion was
taken from the Inspection Report:

Occupational exposures were monitored using optically stimulated dosimeters that were exchanged
quarterly.  The dosimeters provided a record of external radiation exposures.  The inspectors reviewed
the licensee’s records for 2008 through the first quarter of 2010.  During this time frame, the highest
annual deep dose equivalent exposure was 25 millirems with a regulatory limit of 5,000 millirems.  The
inspectors found that actual external exposures were small fractions of the regulatory limit.

The licensee voluntarily operated a high volume air sampler on top of the main tailings pile.  The air was
sampled for concentrations of airborne natural uranium, radium-226, and thorium-230.  The air sample
results were consistently below one percent of the respective derived air concentration values specified
in Appendix B to 10 CFR Part 20.  This is an indication that the average airborne particulate
concentrations during work activities on top of the large tailings pile are low.

The bioassay program requirements are specified in License Conditions 10, 23, and 32.  Urine bioassays
were conducted to monitor for potential intakes of uranium.  The samples collected included baseline,
termination, and semi-annual samples.  Special samples were collected as required by radiation work
permits (RWPs).  The bioassay results for 2008 through the first quarter of 2010 were reviewed.  No
sample result exceeded the detection limit of 5 micrograms of uranium per liter of urine.  These low
bioassay sample results suggest that site workers’ intake of uranium was effectively controlled by the
licensee.

License Condition 14 specifies the criteria for release of equipment and packages from the restricted
area.  The inspectors reviewed the equipment release survey records from 2008 through the first
quarter of 2010.  To ensure consistency, the radiation manager conducted most of the equipment
release surveys.  Based on the licensee’s records, nothing was released from the radiologically restricted
area with contamination greater than the NRC-approved contamination limits.

All work involving tailings material, such as drilling into the large tailings pile, required an RWP.  During
this work, spot checks were performed to verify contamination control and to measure actual exposure
rates.  The inspectors reviewed the RWPs issued during 2008 through the first quarter of 2010.  The
RWPs provided sufficient guidance for protection of personnel from potential exposures to radioactive
tailings material.

Ambient gamma radiation levels were measured by the inspectors during site tours.  The radiation levels
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were measured using a Ludlum Model 19 microRoentgen (µR) survey meter (NRC No. 015540,
calibration due date 04/06/11).  With a background of 8-10 µR per hr (µR/hr), the conference room in
the administration building read 8 µR/hr.  Measurements during a walkover of the area where
components of the old mill are buried in trenches resulted in readings in the range of background.
Measurements were made at locations near evaporation pond number one and ranged from a maximum
reading of 130 µR/hr at the edge of the pond to values in the 20-30 µR/hr range along the road that
circles the pond.  The inspectors also toured the reverse osmosis building, finding that radiation levels in
the general area of the building were in the 8-12 µR/hr range.

The inspectors observed drilling activity into the large tailings pile.  An RWP was used for this activity. 
Workers were observed to follow requirements of the RWP with emphasis on contamination control
procedures.  Drilling equipment remained within the restricted area of the site and will be surveyed out
on completion of drilling activities.  Radiation levels in the drilling area were in the 30-40 µR/hr range
while samples of the drilling slurry read a maximum of 120 µR/hr.  Readings along roads crossing the
large tailings pile were approximately 10 µR/hr.  In summary, no area was identified with ambient
gamma exposure levels that met the definition of a radiation area (5000 µR/hr).

Homestake is also required to demonstrate that public radiation exposure levels "from" licensed
activities, including the large tailings pile, are less than the following three operational standards:

•       Operational Dose Standard – 100 mrem/yr TEDE    [10 CFR20.1301(a)(1)]

•       Air Emissions – 10 mrem/yr TEDE from airborne particulate radiation, excluding radon and its
daughters [10 CFR 20.1101(d)]

•       Annual Whole Body Dose Standard – 25 mrem/yr Committed dose equivalent, excluding radon
and daughters [40 CFR 190.10(a) and referenced in 10 CFR 20.1301(e)].

Homestake conducts an environmental monitoring program to demonstrate that the operational
standards are met.  The program consists of air particulate, radon gas, and direct radiation sampling. 

NRC Inspection IR 04008903-10-001 included an evaluation of Homestake’s environmental monitoring
program. The inspectors compared the program in operation at the time of the inspection to the
requirements specified in the license.  The inspectors confirmed that the licensee was implementing the
environmental monitoring program as required by the license.  The following discussion was taken from
the Inspection Report:

The inspectors reviewed the dose calculations to members of the public, as required by 10 CFR
20.1301.  The licensee sums the airborne particulates (uranium-238, uranium-234, radium-226, and
thorium-260), radon gas, and direct gamma monitoring results from a monitoring station located within
100 yards from the nearest resident.  For calendar year 2008, the total effective dose equivalent for a
member of the public was shown to be 73.6 millirem.  For calendar year 2009, the total effective dose
equivalent for a member of the public was shown to be 46.8 millirem.  The NRC annual limit for an
individual member of the public from a licensee’s operation is 100 millirem.

As you know, Homestake submits Semi-Annual Environmental Monitoring Reports for the Grants
project.  These reports summarize the results of the environmental monitoring program for the
Homestake site.  As always, these reports are publicly available in NRC's ADAMS system.  The ADAMS
Accession Numbers for the 2011, 2010, and 2009 reports are ML11255A260, ML110620169,
ML102530111, ML100970422, ML092350106, and ML090630645.  The exposure rate from direct
radiation at the environmental monitoring locations is provided in these reports.

On November 21, 2011, NRC issued draft guidance regarding licensee radon surveys and determinations
of dose to members of the public from radon and radon progeny resulting from operations at uranium
recovery facilities.  The staff is currently evaluating comments received on the draft guidance.  The draft
guidance can be found in ADAMS at ML112720481.

I hope I have answered your question.  This email will be entered into ADAMS as a publicly available
document.  Please feel free to call me at 301-415-6607 if you have questions.



-----Original Message-----
From: Candace Head-Dylla [mailto:cheaddylla@gmail.com]
Sent: Sunday, March 11, 2012 1:09 PM
To: Buckley, John
Subject: question

Mr. Buckley,

What is the mSv/y radiation exposure at the Large Tailings Pile for
the Homestake/Barrick Gold site?

Sincerely,
Candace Head-Dylla

mailto:cheaddylla@gmail.com

