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Radon Flux Characterization of the Remediated Mill Site
at the Grants Uranium Mill

1.0 Introduction

This report presents the results of radon flux and s0il moisture content measurements made at the
remediated mill site in Grants, New Mexico owned by the Homestake Mining Company of
California (HMC). The mill processing facilities have been decommissioned according to the
NRC-approved reclamation plan (HMC, 1993). All process facilities were removed and buried on
site according to the plan. Contaminated surface soils were removed from the mill area and a
minimum of two feet of soil will be placed on the site to achieve the contour as specified in the
reclamation plan. Prior to the placement of the soil cover on the mill area, radon flux
measurements were made to assess the strength of the radon source term. Accompanying soil
moisture content measurements were made at the measurement locations in order to assess the soil
conditions under which the radon flux measurements were made.

2.0 Method and Quality Assurance

Thirty evenly-spaced locations throughout the reclaimed mill site were selected for radon flux
measurements. Radon flux canisters were deployed on May 21, 1994 for approximately 24 hours.
A land survey was made to locate each measurement point according to the site coordinate system.
As the canisters were retrieved on May 22, 1994, the on-site geotechnical contractor, Knight
Piesold and Co., obtained soil samples at the measurement locations in order to determine the
moisture content.

Radon flux measurements were made in full compliance with 40 CFR Part 61, Monitoring for
Radon Emissions (Method 115). Method 115 stipulates that radon flux measurements ruay not be
made within 24 hours after a rain or when the temperature falls below 32 degrees Fahrenheit.
While Method 115 does not address high wind conditions, care was taken to select 2 measurement
period during which rather calm wind conditions ecisted. Meteorological data during this
measurement period confirm that requirements of Method 115 were met.

ERG procedures call for including trip blanks with the canisters in order to assure that the measured
flux arises from the site rather than air leaks in the container or improper baking out of the activated
charcoal. Canisters 83 and 10 served as trip blanks with readings of 0.16 = 0.10 and 0.09 + 0.10
pCi/m’s, respectively.

Other QA checks that are required by Method 115 include the use of two independent sources to
calibrate the gamma-ray spectrometer. The calibration data are attached and show that the two
calibrations using the two sources agree within ten percent of that used for the analysis. Recounting
or other QA checks for ten percent of the canisters is also recommended. Nine recounts of canisters
were done to check for reproducibility as shown in the table below. The average difference in the
two counts was seven percent. The counting time was adjusted so that the calculated errors for all




flux measurements above 1 pCi/m’s was less than 10 percent.

Canister Number

5
4]
47
77
35
90
3

9

The radon flux and the soil moisture content data are provided in Table 1. The values corrcspond
to locations shown in the attached figure. All but one of the flux values was below the 20 pCi Vm’s
Flux values for the 30 locations ranged from
essentially zero to 57.8 pCi/m’s, with an average of 5.6 pCi/m’s. The average moisture content was
5.8 percent (dry weight basis) which is representative of local surface soil moisture content during
moderate to dry periods.

limit given in 10 CFR Part 40, Appendix A.

The Chain of Custody Record, calibration data, and radon flux measurement laboratory report are

attached.

Count 1 (pCi/m’s)

7.63
4.49
45.13
21.22
5.87
29.62
43.65
0.97

3. Results

Count 2 (pCi/m’s)

7.63
425
44.15
19.59
6.39
29.96
45.78
1.30



Table | Mill Site Radon Flux Measurements

Homestake Mining Company

Grants, New Mexico

Mill Site Radon Flux Measurements

Coordinates Canister Radon Moisture
Northing Easting Number Flux (pCi/sq. m s) % Dry Weight
1,542,059 493,377 24 1.5 5.2
1,542,044 492,986 21 2.0 6.7
1,542,736 493,572 109 8.1 -
1,541,888 493,527 33 0.0 6.1
1,542,569 493,325 45 0.4 5.6
1,542,578 493,231 91 34 4.
1,541,828 493,404 74 2.3 8.3
1,542,794 493,248 66 1.3 4.1
1,542,286 492,971 76 03 43
1,542,291 493,427 65 i 2.0
1,543,248 493,448 53 0.8 12.5
1,543,276 493,305 67 1.1 10.8
1,542,531 492965 86 0.8 10.7
1,543,208 493,830 85 18.2 5.2
1,543,228 493,637 25 57.8 B
1,543,018 493,269 55 7.6 7.3
1,542,920 493,802 99 26 2.3
1,542,566 493473 15 1.1 49
1,542,971 493,581 22 28 4.0
1,542,982 493,383 14 4.4 8.7
1,541,717 493,163 23 & 6.9
1,542,070 493,493 93 0.4 44
1,542,713 493,014 9 1.1 34
1,541,622 493,000 201 0.8 8.6
1,542,713 493,757 31 15.3 56
1,542,331 493,547 81 0.9 4.8
1,542,044 493,225 34 08 5.0
1,542,759 493,435 75 17.4 6.1
1,542,252 493,320 36 2.1 6.0
1,542,257 493,207 17 7.1 38
Average 5.6 58
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Radon Flux Measurements Made at HMC Aprons, East Side Slope, and Debris Pits

Radon flux measurements were made at the HMC Grants Uranium Mill Site on July 10-11, 1995.
Environmental Restoration Group, Inc.(ERG) provided the assembled canisters. The canisters
were deployed and retrieved by ERG staff. A data table showing the canister number, the flux,
and the associated error is attached. Also attached is the chain of custody form which gives the
canister number and the placement location,

The quality of the flux measurements was ensured by several means. Trip blanks accompany the
canisters and are analyzed to assure that the canisters are sealed while not deployed. Other
quality control requirements are imposed on the analysis of the canisters. The gamma-ray
spectrometer used in the analysis is calibrated using two independent standard sources. Included
in the procedures is the requirement to count ten percent of the canisters a second time. Other
requirements relating to EPA Method 115 are incorporated. These data are discussed below.

Two trip blanks accompanied the radon flux canisters and were analyzed to assure that the
charcoal was not affected by exposure to the environment. The measured flux of 0.21 and 0.27
pCi/m’s for the rip blanks indicate near zero exposure, indicating that the canisters remained
sealed during transport and the exposure period.

The calibration data for the spectrometers are attached. The average of the 609 keV photopeak
efficiency for the two independent sources taken at the beginning of the measurement period was
used for calculating the flux. The data indicate that this average is within the 10 percent accuracy
range required by Method 115. One calibration standard was run again at the end of the
measurement period to assure that the calibration had not changed. The calibration factor
determined from the be_ inning of the measurement period and at the end of the measurement
period differed by less than one percent. This indicates that the system was stable and
performing properly.

Method 115 indicates that the precision of the measurements should be 10 percent or better for
measurements above a flux of 1 pCi/m’s. This could be interpreted as the counting error, or one
could compare duplicate analyses. The counting error at 1 pCi/m’s is normally in the range of 8-
20 percent for a 20-minute count and is highly dependent upon the algorithm used to assess the
errors in calculating the photopeak areas. ERG has interpreted that the requirement is met if 2
recount of the canisters results in a ten percent agreement. The duplicate counts and values were:

Canister Number Count 1 (pCi/m’s)  Count 2 (pCi/m’s)

254 042 0.60
27 5 1.64
103 1.11 1.02

The average percent difference from the mean of the pairs was calculated to be eight percent.
Canister No. 254 failed the individual test of having the error being within ten percent of the
value. Since the flux value for Canister 254 is less than 1 pCi/m’s, the criterion does not apply.

e A



The error, as discussed above, arises from the higher statistical error from the fewer counts in the
photopeak and from the curve fitting algorithms. The error can be reduced only through
counting the canister for a very long time. The very small impact of the error from the low flux
canisters on the mean flux does not justify such extreme measures.

In summary, the quality contrcl data indicate that the analytical data is consistent with what one
would expect for good standard operating procedures using a state-of-the-art spectrometer.
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Attachment 4



