HOMESTAKE MINING COMPANY

P.O BOX 98
GRANTS, NEW MEXICO 87020
(506) 287-4456

UPS NEXT DAY AIR TRACKING NO.: 0858 0860 853
March 27, 1997

U.S. Nuclear Regulatory Commission
Division of Waste Management, MST-7-J-9
Attn. Mr. Joseph J. Holonich, Chief

High Level Waste and Uranium

Recovery Projects Branch
11555 Rockville Pike

Rockvilie, MD 20850

Re:  Docket No. 40-8903
License No. SUA-1471
Response Comments to Draft TER

Dear Mr, Holonich:

As discussed with Mr. Ken Hooks on March 25th, Homestake Mining Company respectfully
submits the attached responses to the NRC staff comments from the “DRAFT” Technical
Evaluation of the Completion Report for Reclamation of Off-Pile Areas and the Mill
Decommissioning Completion Report which was faxed to Homestake, Grants on February
11, 1997. 1 sincerely hope this information will satisfy any remaining questions concerning
the two completion reports.

Also discussed, the Mine IX Completion Report is near final form and should be submitted
to the NRC within the next two weeks.

If you have any additional questions please contact me at the Grants project.
Sincerely,

E MINING COMPANY OF CALIFORNIA

. Cellan
Corporate Manager of Reclamation

x¢: Mr. C. Cain, NRC J

Enclosures (2) i
4090287 970327
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Response to the NRC’s Technical Evaluation of the Completion Report for Reclamation
of Off-Pile Areas at the Homestake Mining Company Uranium Mill and the Mill
Decommissioning Report

On February 11, the NRC faxed their draff Technical Evaluation of the Completion
Report fo. Reclamation of Off-Pile Ares at the Homestake Mining Company Uranium
Mill and the Mill Decommissioning Coinpletion Report. Of the original 26 comments on
the Off-Pile Report, all but four have beex resolved Two comments on the Mill

mmissioning report are unresolved at this date. HMC’s further responses to the
comments are discussed below.

Completion Report for Off-Pile Areas

Comment § requested the criteria HMC used to distinguish ore contamination from
tailings contamination along State Highway 605 north of the mill site, and how the
northern cleanup boundary (north of County Road 63) was chosen. HMC indicated that
12 samples analyzed for radium and uranium were believed sufficient to support the
contention that the material is principally ore. However, CR Table F 5 (Road 605
right-of-way north of Road 63) presents radium and limited uranium data which staff
interprets as indicating 11 possibly tailings contaminated samples, 3 ore contaminated,
and several samples with about background levels of both radionuclides The radium
values are primarily elevated in the top 6 inches (indicating possible windblown tailings),
although some elevated levels were obtained at the 1 to 1 § and 1.5 to 2.0-foot depth
intervals.

HMC should indicate what data support the assumption that local ore has a
Ra-226/U-238 ratio greater than 2.0, or other evidence for their conclusion that the
northern road right-of-way did not require surface excavation. Staff notes *hat the ratio
for the ore sample analysis (response Attachment 4) from one laboratory w 's .9 and the
other laboratory was 1.5. HMC could also point out which 12 samples their response
referred to and indicate the location of the samples identified as SR-N (first two pages) in
Table F-5.

HMC should also indicate why a boundary to the cleanup was set at 400 feet from the ore
pad If this is a reasonable distance for HMC ore contamination as compared to ore
contamination from other trucks on the road, then HMC should indicate why it was
assumed that windblown tailings did not extend farther than the 400 feet along the road
(response 5 says the top layer of soil was removed, but ¢.d not indicate how far north of
the county road this extended). Also, HMC should explain why this unremediated ore
spiliage zone, as indicated on the large CR map dated November 10, 1995, is wider on
the east side of the road.
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Response

After reviewing the information submitted in the Completion Report, HMC decidled that
the information was insufficient and poorly presented. We hope that the tollov ng is
helpful and complete. First, the fences were removed on both sides of State Roxd 605 for
a distance of 3,000 feet north, beginning at County Road 63. This removal extended
slightly beyond the windblown tailings removal boundary for that area of the site. A
minimum of a six-inch soil layer was removed from the road right-of-way (ROW) and
areas beyond the fence. HMC 'as documented the removal in the ROW by survey cross
sections of the removal and the restoration to the original grade at 500-ft intervals. These
have been submitted to tue State of New Mexico and are available for NRC review, if
desired. The removal of windblown material outside of the fence extended to the buffer
zone boundary, as indicated on the maps that have been provided to the NRC.

The characterization data provided in the completion report for the ROW was taken prior
to the cleanup. While many of the 0-6 inch samples indicated the presence of tailings
plus ore, all of this has been removed. Looking at the available data for subsurface
samples where Ra-226 and uranium concentration data exist, there were five samples
available. SRNP 3B 1.5°, SRNP 8B 1 5°, SRNP 138 1.5, SRNP 6A | 5’, and SRNP
11A 1.5" These samples fortunately spanned almost the entire length and were evenly
distributed These five samples all indicate elevated radium and uranium with ratios that
one would expect fram uranium ore. This is the basis for not removing more than the
surface six-inch layer from the ROW.

During the cleanup of the windblown ar-as outside of the ROW fence, some of the areas
near the fence did not clean up with the removal of a reasonable depth of soil, compared
1o the adjacent areas not affected by «he ore spillage and dusting from the road. A very
fair assumption was that the area vas impacted from the ore and was not to be included
in the windblown cleanup. Whil_ the data map shows that most of the area outside of the
fence was cleaned to the cleanup criteria, there were a few places where the
contamination extended to a far as 400 feet from the east side of the road. HMC thus
drew an arbitrary line parallel to the ROW indicating this as the ore spillage (impacted)
area. This imaginary line was misleading in that the irapacted area is a fairly small
fraction of the area indicated. The only explanation for the wider area on the east side of
the road is probably due to windblown dusting from the ore trucks (they weren't tarped)
in the prominent wind direction

Some of the gamma radiation maps that were produced were erroneously labeled as not
having scraped near the road. These notations should be ignored in that they are not
correct.

Comment 9 asked HMC why meters shielded with a sheet ! lead were not used to
provide supporting verification data (no gamma levels were measured for county road 63
because of the shine from the uncovered north side of the large pile). HMC responded
ihat lead shields were not available at the time (early 1994). Staff does not consider this
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an adequate reason for lack of data. Staff therefore, considered if the radium data (154
soil sampies) in CR Appendix F-4 were adequate to support compliance. The samples
were taken at 100-foot intervals at the bottom of approximately 2-fuot deep trenches.
HMC should indicate the width of each excavation so that staff can determine if the
single soil sample adequately represents a 100 m® area, since the gamma readings
required by license condition 29A were not obtained. This license condition was deleted
upon approval of a revised verification plan March 1, 1995, but afier this area was
verified.

Response

The road base was removed and a soil sample taken every 100 feet. The road base is
approximately 30 feet wide. Thus each sample represents an area of approximately 3,000
square feet. The NRC license condition 27A, applicable at the time, called for soil
samples to be taken on S0-meter grid intersection lines (representing 2500 square meters)
and gamma measurements to be made on 10-meter grids. Of the 154 soil samples that
were taken, all passed the criteria the first time indicating that the area had uniform
concentrations radionuclides.

There were no gamma measurements made due to the high gamma shine from the pile.
While lead would have reduced the levels, the shine from the pile was not constant and
therefore gamma measurements would not have been a good indicator of uniformity
which was probably the primary purpose of making the gamma measurements specified
in License Condition 27A. As indicated above, the fact that 154 soil samples all passed
in a very good indicator of uniformity

In summary, the soil sampling density was approximately 10 times higher than the
requirement specified in the License. HMC still believes that any information gathered
at that time from shielded gamma-ray detectors would have been difficult to interpret,
and probably useless. We therefore believe that HMC expended a considerable and
appropriate effort in confirming that the area meets the cleanup criteria.

Comment 11 asked HMC why the verification sample for grid DC22109, which resulted
in 11.1 pCi/g Ra-226, is acceptable HMC indicated that the sample result was discussed
in response 21, but that response merely indicated that the gamma value for the grid was
less than 16,000 cpm. HMC should explain why additional cleanup was not done and
why the elevated radium value should be accepted as documenting that the grid (100 m*
area) meets the cleanup standard

Response

The Ra-226 value for Grid Bloc). D022109 was 111 pCi/g  Homestake submitted splhit
samples for this grid block 1o two outside laboratories for analysis Energy Laboratories
reparted a Ra-226 concentration for Sample S-4744 of 10 4 pCvg. TMA Eberline
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measured 8.5 pCi/g. Averaging the results for the three laboratories gives a value of 10.0
pCi/g. Since the two outside vendor laboratories reported that the sample meets the 10.5
pCi/g criteria, we believe that this ic ample evidence that the grid block meets the cleanup
criteria. We have attached the laboratory reports for Sample S-4744.

Comment 18 indicated that Table F-1 data for State Highway 6CS along the mill site had
gamma levels for 29 grids greater than 5000 cphm (over the 10,000 cpm guideline) with a
high value of 9962 cphm. According io page 17, grab soil samples were taken at these
“few” elevated gamma areas, and if the Ra-226 value approached the limit, additional
soil was removed. HMC was asked to provide the measured Ra-226 levels for these high
gamma grids. HMC responded that the gamma action 'evel varied from location to
location because of the varied shine field, so soil samples were taken and immediately
analyzed to determine the action level Maps were provided in response Attachment 6
indicating location numbers. HMC should state if/where the grad sample data (immediate
P.a-226 analysis) were documented, and if the elevated gamma areas were excavated, or
were documented to be high shine areas.

Also, a staff notes that:

HMC’s response 3 indicates that two grids at the north edge of the large pile were found
to be lacking Ra-226 verification data Soil samples were taken during the inspection and
the Ra-226 data were provided by letter dated November 26, 1996. Both values were less
than 1 pCi/g which is well below the average background value.

As a part of response 2, HMC committed to survey, and take soil samples if required, in
the corner of the trucking yard, after the contaminated water processing equipment is
removed. Also, as part of response 23, HMC indicated that the entire periphery of the
sraall tailings pile as well as the areas of the collection ponds and evaporation pond #2
will require verification of the soil after the groundwater corrective action program is
complete. This data must be evaluated before NRC staff can conclude that the site soil
meets the siandards In addition, surface activity measurements for the remaining
buildings (three as of October 1995) and equipment must be reviewed.

Response

The 5,000 cphm would have been an appropriate action level for cleanup to 10.5 pCi/g
for surface soils. During the calibration studies, no attempt was made to determine an

action level for subsurface contamination (cieanup to 20 5 pCi/g) or for monitoring in

deep excavation

An additional problem in interpreting gamma measurements arose when the road base
material was exposed. It had been censtructed from rock with a naturally high uranium
content and measured as high as 100 microR/h in places. Because of this and the fact that
much of the area was excavated to depths of 4-5 feet, we had to rely on on-site spectral

032797 Page 4 of 9



analysis if there was a question of whether cleanup had been achieved. Unfortunately,
these records were not retained.

The data from the calibration studies for the shielded detector indicate an action level of
7500 cphm would have been appropriate for cleanup to 20.5 pCi/g on the surface.
Placing the detector in a deep excavation would have increased the reading due to
geometry effects, probably as much as 20 percent. This does not consider the addition
count rate due to shine from the road base, where present.

Looking at the available data, we compared the count rates for locations given in Table F-
1 1o the corresponding soil sampling locations and Ra-226 concentrations in Table F-2.
The highest count rate was for STA#541 where a count rate of 7164 cphm corresponded
to 3.1 pCi/g. At STA #547, a count rate of 7145 cphm corresponded to 13 5 pCi/g. All
other values were below 5,000 cphm and 10 pCi/g Ra-226. While two data points are not
sufficient to confirm an action level, they are consistent with what one would expect.

During the cleanup of State Highway 605 the State of New Mexico required HMC to
backfill at the end of each day for the safety of the motorists. HMC therefore attempted
to be conservative in the cleanup since there was no data available other than the quick
read results from the samples taken. The facts that all 78 samples passed the 20.5 pCi/g
subsurface cleanup criterion (all but two passed the 10 5 pCi/g cleanup criterion) indicate
the degree of conservatism.

We want to point out that even though the Sample ID refers to a 0-6” sample, these
samples were taken from the surface of the cut and therefore were all subsurface samples.
The restoration was made to the original grade. Cross sections at 500-ft intervals
showing the original grade and the excavation depths were submitted to the State
Highway Department. The cross section maps were reviewed by Bob Evans during the
February 1997 NRC site inspection.

In summary, while we cannot provide the quick read results for the locations for the
highest elevated gamma mzasurements, HMC strongly believes that the area meets the
standards.

Response to Comments on Mill Decommissioning Completion Report

Comment 27 requested that HMC provide the surface activity data for the released
maintenance shop to verify that the building met the release guidelines. HMC provided
data (response Attachment 9) that indicates the surface release guidelines had been met,
even thongh the wrong efficiency factor had been used. see below However, one data
form indicates at the bottom that the limit is 40 uR/hr. Another form indicates that a PRM
7 (gamma survey instrument) was used for beta-gamma measurements with an efficiency
of 60 uR/r. HMC should provide information on the origin of the gamma limit and the
detector used for beta-gamma measurements.
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Response

HMC Standard Operating Procedure HP-4 presents the basis for making gamma exposure
rates using a microR-meter to demonstrate compliance with the beta-gamma dose rate
limit. The 40 uR/h is an administrative limit. A copy of HP-4 is attached.

Comment 28 asked HMC to indicate how the guidelines/criteria for disposal have been
met for the burial pits. HMC responded to this comment and comment 29 by indicating
that the area of pits 4 and 5, as well as the former mill yard, meet the radon flux, gamma
exposure, and stability standards for waste byproduct disposal areas (Part 40 Apoendix
A). HMC should indicate when this data was submitted.

Response

The burial pits were designed for mill debris. Pits were dug within the mill yard area and
immediately south of Large Tailing Pile. The debris was placed to within four feet of the
ground surface and filled with grout (a mixture of soil and cement) to fill the voids. A
minimum thickness of four feet of radon barrier was then applied 1o restore the area to the
original grade. All but two of the pits were inside the Mill Yard. The flux from the pits
within the Mill Yard is included in the measuremem « for the Mill Yard The two very
small additional burial pits were located just south of the Large Tailings Pile as shown in
the attached figure labeled Fast and West Burial Pit. The sizes of the pits were
approximately one and three acres

The data for the two burial pits was inadvertently omitted from the report. A copy of the
original flux report is attached. The following table presents the flux data for the West
and East Burial Pits  The data indicate that the pits are well within the 20 pCi/m*s limit.

Table 28-1 Radon Flux Measurements on West Burial Pit

Location 1D Canister Number Radon Flux (pCi/m*s)
95G25 83 7.17
95G26 254 05]
95G27 108 3.52
95(;28 37 2.57
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Table 28-2 Radon Flux Measurements on East Burial Pit

Location I D. Canister Number Raden Flux (pCi/m’s)
95G29 34 00

S5G30 21 1.51

95G31 12 8.77

95G32 258 1.06

95G33 29 12.5

95G34 14 9.90

The GPS-based gamma survey was conducted in the area as part of the final cleanup of
the off-pile-contaminated soils. The restored burial pits showed no elevated gamma-ray
count rates above the contiguous areas.

Comments Resulting From The October 1996 Inspection

Comment 1 The inspection plan indicated staff would review the site soil background
RA-226 value (5.5 pCi/g), even though it had previously been approved by NRC. During
the inspection, staff pointed out that several of the background samples were from areas
that were later excavated for windblown tailings and that three samples listed in the 1980
study also appeared in the 1988 study (same results). In addition, many of the verification
samples had Ra-226 levels at 2 to 3 pCi/g.

Homestake provided the background Ra-226 data with 15 samples from windblown
tailings areas eliminated. The average value for the remaining 45 samples was not
significantly different than the original value Staff determined that several other samples
are suspect (one sample 4 miles to the WNW is near the ARCO mill site, 3 high values
from one location), but is satisfied that the approved value is not significantly in error.

Response
None Required

Comment 2 During inspection of HMC’s equipment calibration data, it was noticed that
the 2 pi efficiency factor was used to convert counts per minute to disintegrations per
minute in the determination of surface activity

Staff indicated that a 4 pi factor should have been used HMC staff then provided their
procedure that indicated the 2 pi factor was to be used at the direction of the NRC project
manager (1992 phone conversation noted on page 3 of SOP HP-10) Staff confirmed that
this direction had been given and that no significant health risk should have resulted from
this error. An Information Notice on this topic will be distributed to licensees soon.
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Response

A consultant reviewed the procedures for taking surface contamination measurements
and concluded that the procedure for taking removable contamination measurements
actually overestimated the contamination by a factor of 2.3. For the total measurement,
another conservatism related to the area of the probe face compensated somewhat for the
use of the 2n efficiency. A copy of the repont is attached.

In addition, during the second week in February, 1997, an NRC inspector reviewed the
release data and concluded that HMC was always within the release criterion, asuming
that the 4 emission rate had been used to calculate the efficiency.

Comment 3 During review of the large gamma contour maps, staff noted areas larger
than 100 m?, primarily in the buffer zone (bordering the excavated area) that exceeded
the gamma guideline. HMC provided Ra-226 data from the buffer zone, but when asked
for the sample location information, HMC indicated that individual samples were taken,
but the gamma level and sample location were not recorded. Four of the elevated gamma
areas were examined during the confirmatory survey and found not to be a problem.
Howevzi, six more of these areas will need to be examined during the next NRC
inspection. If there is any question of any of these areas exceeding the gamma guideline,
HMC will need to provide adequate soil sample data.

Response

During the February 1997 NRC inspection, five of the remaining six areas were walked
and a biased six-inch soil sample was taken in the area having the highest exposure rate.
The samples were split three ways. One sample was given to the NRC, one was analyzed
in the on-site HMC laboratory, and the other sample was sent to a vendor laboratory of
radiochemical analysis. Excellent agreement was achieved between HMC laboratory and
the vendor laboratory with a maximum Ra-226 concentration of 6.1 pCi/g. The sixth area
is not on HMC property. HMC does not expect to be able to obtain access to this property
in the near future. A map showing the sampling locations and the data results are

ittached

Comment 4 During review of the license, staff noted that condition 9 allows use of an
auxiliary ion exchange facility in McKinley County During the October inspection,
HMC indicated that the facility had been decommissioned and a report would be
submitted soon. HMC provided a map and a one-page letter dated December 10, 1996
Staff has determined that this brief information does not provide confidence that an
adequate decommissioning effort has been performed In fact, the HMC letter indicates
that the highest gamma reading was 15 mr/hr, but background is 1000 times less than
this HMC should provide a complete report that includes site history, references to key
documents and verification data
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Response

At the advice of the NRC, HMC has prepared a detailed completion report which will be
submitted to the NRC within a few weeks. We should also point out the exposure rate
cited in the December 10, 1996 letter was an error.

HMC specifically requests that the Completion Report for the IX Plant, the Off-Pile
Completion Report, and the final reclamation of the Small Tailings Pile and Evaporation
Ponds not be linked.

HMC considered that the cleanup of the trucking yard area was part of the cleanup of the
off-pile area and included the data in the Off-Pile Completion Report. To complete the
verification for this small area, HMC will remove the contaminated process facilities
from the trucking yard area and confirm that the area meets the cleanup criteria. The data
will be submitted at a later date.
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Env. Dept. SOP: HP-4

Revision No.: )
Issue Date: 02-07-87
Page 10f4

HMC PROCEDURE FOR THE SURVEY OF EQUIPMENT
PRIOR TO RELEASE FOR UNRESTRICTED USE

EQUIPMENT:;

Alpha scintillation survey meter.

2. GM survey meter or uR/hr survey meter.

3 Geiman type A/E 50 mm glass fiber wipes (wipe label RC-5B) or the equivalent.

RYR NT.

. HMC Source Matenial License SUA-1471 condition 14 states "Any equipment, supplies or
manpower that come in contact with tailing sand and/or siimes will be determined to be free
of radioactive matenal by a personal scan and equipmernit decontamination."

2. Guidelines for Decontamination of Facilities and Equipment Prior to Release for Unrestricted

Use or Termination of Licenses for Byproduct or Source Materials. dated September 1984,

PROCEDURE FOR SURVEYING EQUIPMENT

1.

Fill out and obtain the required signatures on the "Property and Mzterial Removal Permit” in
Appendix 1 or the equivaient.

All equipment or ma‘erials that have potentially been contaminated with tailings sand and/or
slimes must be surveyed for surtace contamination and evaluated against the release critena
as specified below. Potentiaily contaminated equipment and materials includes but is not
limited to equipment that has been used in a Radiation Work Parmit in tailing sand or tailing
slimes. When in doubt, survey prior to release.

Schedule the survey with the Radiation Protection Administrator at least one day before the
survey is needed to allow time for calibration and operational checks of the survey
equipment prior to monitoring. If equipment has been washed prior to surveying, make sure
equipment is dry. Alpha particles will not penetrate a layer of water on the equipment.

On form EDF-5 in Addendum 2, or the equivalent, document the location where the
equipment was obtained, the type of equipment, the operator conducting the survey, the
date, the specific pieces of equipment, and the quantity. In addition document the serial
number of the survey instrument, the date calibrated, the instrument efficiency, and the
background.

Survey the aipha activity on the surface and on the inside of potentially contaminated items
by placing the probe of the alpha scintillation counter within approximately 1/4 inch of the




Env. Dept. SOP; HP-4

Revision No.: 9
Issue Date: 02-07-97
Page 2 of 4

surface and recording the observed counts per minute (CPM) on form EDF-5. Convert the
CPM to disintegrations per minute (DPM) per 100 em® by:

a.  Converting the actual probe size, usually 76cm’, to 100 cm? by multiplying by 100/76

29&2;1' (20) (100) _CPM = 26CPM
76 em (76) 100 em? 100em?

b. Converting from CPW100 cm’ to DPM by dividing by the 4r counting efficiency, of
approximately 0.15, e.g.

(26 CPM) = 173 DPM
100 em” (0.15) 100 cm

Record the DPM per 100 cm’ under the column for total alpha (fixed pius removable) on
form EDF-5.

If the total alpha is less than 250 DPM/100 cm’ no further alpha surveys are necessary. If
not smear an area of 100 cm®, approximately 4" x 4", with a wipe and count the smear with
the aipha survey instrument or a laboratory alpha scintillation counter. Convert the results to
DPM as done in step 5b above.

Using the uR/hr survey meter measure the gamma surface contamination levels and record
on EDF-5. In HP-3 procedure 7, the beta exposure rate was determined to be equal to the
gamma exposure rate for old yellowcake. Thus to account for both beta and gamma
exposure rates double the gamma exposure rate determined with the WR/hr meter and
subtract the background, i.e

(2)(uR/hr measured)-(background uR/hr) = beta-gamma exposure rate

Compare the beta-gamma exposure rate with the limits of 40 WR/h- above background to
determine if the item can be released.

As an altemative a GM counter may be used.

if the total aipha, removable alpha, and gamma levels respectively are smaller than the limits
specified on EDF-5, the piece of equipment being surveyed may be released for unrestricted
use. See reference 1in Appendix 3 for additional information. Use your professional
judgment in releasing equipment and materials. If you know or suspect some unusual
circumst2-ice that could cause a radiation problem with the release of an item, consuit the
Radiation Protection Administrator before releasing the equipment or material. On form
EDF-5 check the release column yes or no.
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8 Ifthe survey results indicate an item is not to be released, the item may be decontaminated
using a pressurized scapy-water cleaner and resurveyed.

NTION

The Utility Operator is to file the HMC Property and Materials Removal Permit and the HMC
Equipment Release Survey Form EDF-5 in the project files.

QUALITY CONTROL

The Utility Operator assigned and trained to monitor equipment and materials for unrestricted
release is to verify that all potentially contaminated items have been monitored. that the resuits
have been documented on form EDF-5 or the equivalent, and that the item meets the release
cnteria specified in reference 1.

REFERENCES
1. “"Guidelines for Decontamination of Facilities and Equipment Prior to Release for
Unrestricted Use or Termination of Licenses for Byproduct or Source Matenals,'
dated September 1984 "

- 4 USNRC Regulatory Guide 8.30, Heaith Physics Surveys in Uranium Mills.
3 10 CFR 20, Standards for Protection Against Radiation

APP L

Property and Materials Removal Permit EDF-20

Equipment Release Survey form EDF-5

"Guidelines for Decontamination of Facilities and Equipment Prior to Release for
Unrestricted Use of Termination of Licenses for Byproduct or Source Materials,'
dated September 1984 "

W8 =

REVISIONS

Original 11-22-88
Revision 1 01-17-89
Revision 2 02-01-90
Revision 3. 04-18-91
Revision 4 09-16-82
Revision 5 05-17-93
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Revision 6 07-12-93

Revision 7 08-05-95

Revision 8: 02-27-96

Revision 9 02-07-97

IST Ti

Corporate Manager of Reclamation/RPA
Utility Operator/Radiation Management
Utiity Operator/Water Management
Project Supervisor

RoyR. Cellan
Corporate Manager of Reclamation/RPA
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APPENDIX 1

EDF-20 HMC PROPERTY AND MATERIALS REMOVAL PERMIT



EDF-20 - PROPERTY AND MATERIAL REMOVAL PERMIT

Prepare in duplicate, guard retain orijgull employee retain copy.

Name Classification & Dept. Vehicle or License #
Material Removed From (bidg. or area) Destination Date
Description of Material:

NO ERASURES PERMITTED ON THIS FORM - LINE UNUSED SPACE

Signature Of Supervisor Authorizing Removal Date
1
l,
Checked Out By Environmental Department (signature) Date g
1
| Passed Out By (signature of Guard) Date Time AM. |

P.M.




APPENDIX 2

EDF-5 HMC EQUIPMENT RELEASE SURVEY FORM



e
bemng surveyed e bt Dae_\‘__\
GAMMA | GAMMATBET A= TOTAL ALPHA® | REMOVABLE ALPHA RELEASE
EQUIPMENT DESCRIPTION ¥ | WRMHR METER [2hiRAR Cmﬁ[ DPM cPaa DPM ves | mo
BACKGROUND) 100CM’ 100CM?

e e iy L bt L N \\___M,\“M__.__.
\\\MA_ B . (WY (P = Y bicimad]
e SR (A e o, SO BCTNLSI £ il o el
1% VNS P B Do, o, ST, (R
-\\_\,\\.‘N-\.- e d i
e b e — 1

—, BEee o SV S
SR IR S e — ]
(e e S S SN —— P Bl ey ST T
e P et —————
B SR T i TP s ,h____.\_*,_\ﬁ_‘\_
h—‘\-*\_‘—*‘—& B S — — - ——— —— - -_ ——— e ———— \\\M
b&\‘\_‘l —— e va———— - —_— — e ——— - — - ~— e e e t—————— —»-‘.-—‘ f—— e —
P e e ST N S ST X e NUUNS SIRSEC, g
INSTRUMENT SERIAL NO e il e
DATE CALIBRATED o ! B SEEEE, RN &
EFFICIENCY (4 ,
_._._(__.L_____.____\____._*. B N ERC N S T e e ST
Mﬁm‘\___,_\. B E R S ", Y e LS. foinae B |
5000 DPM _ Avg R
. OPM
LIMITS 200 IRMR 100 Cm 100 M
1000 Maxinuam Above Background 15000 DPM
‘ S -.!‘MMJ_\\}_‘._J\J
» if 101l is tess than 250, no swipe samples lremovabie) ae necess,



APPENDIX 3

"Guidelines for Decontamination of Facilities and Equipment
Prior to Release for Unrestricted Use or Termination of Licenses
for Byproduct or Source Materials,' dated September 1984 "
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. Environmental Restorstion Group, Inc.
12808 Arroyo de Vista NE
Albugquerque, New Mexico 87111
: (506) 208-4224

July 24, 1995

Mr. Fred Craft

Homestake Mining Company
P. O. Box 98

Grants, NM 87020

Dear Mr, Craft:

Enclosed is the final radon flux measurement report for the 36 radon flux canisters that were
deployed on July 10, 1995 on the Aprons, East Side Slope, and Debris Pits. Canisters
numbered 35 and 105 were trip blanks used for quality assurance purposes. Our procedures
require that ten percent of the canisters be counted twice. Where this was done, the canister
number was recorded with a "B" suffix. An arithmetic average of ihe two values is suggested
for use as the best value.

Please advise me if you have any questions.
Sincerely,

K anilr 7S b

Kenneth R. Baker, Ph.D.
Principal
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Radon —222 Canister Chain of Custody Record

page | ot 2

H mc
Faciiity Gearers  Kecirmanon Depioyment Retoval
Pile or Stack Name AN € Date o 577743 2 licfs
Area of Pile or Stack  £asT Sime S s, Bomiae Firs |Rel Humid, 5
Field Representative : Bar. Press
Temp. (F)
Deployment/Retrieval Record
Location
ID or Coordinates Canister | Depioyment Relrieval
Descriptioni North East Time By Time By Comments
95¢/ 259 |/s30 |Fe/oR | 1533 |
2 28 | /532 1335
2 103 |/53¢ /5327
4 65 | 753¢ /537
S 10 | 4538 /5%
b 43 | 540 1543
7 40 | ys¢z 159s
8 50 | /1594 1548
9 203 | /597 1550
/0 13 | 1552 /553
Y7 250 | /555 155¢
2 201 | 1623 1623
1.53/ 95 | 1625 1625
/4 Z?.JLZ& Jbl8
/5 94 1 /650 1£5°
/ wl/ 1651
17 252 | 1703 16514
18 27| |705 1658
19 87 | 1707 170]
y 20 110 | 1709 1702 )
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Radon —222 Canister Chain of Custody Record page Z ot F ..

Hm &
Facility Grmys Reciamamon Deployment Retnval
Pile or Stack Name [ aece 1a Date T IA% 2 RLec/fr
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Field Representative Bar. Press
Temp. (F)
Deployment/Retrieva! Record
Location
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Radon - 222 Canister Chain of Custody Record

page 2 of P *
F acility ANmcC Deployment Retnval
Pile or Stack Name CRANTT 2 Ecy AmATio Date EI/ 1% 2/4/55
Area of Pile or Stack = s Rel. Humid. l
Field Representative ; > oS Bar. Press
Swicat Fe¥sx TMW PR
Deployment /Retrieva! Record L

Location

ID or Coordinates Canister Depiloyment Retrievai

North East Number | Time By Time By Comments
Custody Transter Record

liems Reliquished | Date Time Accepied | Date Time
Nas. iy

- 2-11-95) 189 | fmat bk | 0fo| fFOr
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CUSTOWER  Homestake Mining co.
ATTENTION  pdrian Venable\Joe Vigil
LDDREES p.0. Box 98

7Y  Grants, NM B7020-0011
WO NO. 95-04~028

soil-Gamma

TYRE OF ANALYNIE

Custome: Dete
identificetior Collested
E-4698 03/07/985
8~4708 03/06/95
§~4718 03/08/985
8~4728 03/08/85
8-473¢ 03/28/95
B~4744 03/28/95%
8~4751 03/29/95
8~-4758 03/29/95
~4765 03/31/55%
REPORTED Vi T ELEPHONE [ #an

MA Eberlme

Analytical Inc.

221 PAN AMERICAN FREEWAY N E ..5/'7{
P OUERQUE, NEW MEXICO 87108 /7%
ONE 508/ 3453461

X (508, “%: 3416

s
ci\

Type of
Anslysis

K40
Ra226
U238

K40
R&a226
uz23se

K40
Ra226
v238

K40
Ra226
v23se

K40
Ra226
U238

K40
Ra226
v23e

K40
Ra226
U238

K40
Raz2
U238

K40
Ra226
U238

161537

CUSTOMER ORDER NUMBER

Sample
Wt. (gm)

646

700

728

€39

636

i:;af

T TN .y

04/07/85

SeMeLES RECEIVED

pCi/g

15z21.8
2.820.28
3.921.6

1221.7
4.120.29
3.0¢£1.6

1422.1
2120.58
7.821.6

15:1.9

2.320.27
3.121.5

2t =4

ORT OF F

B W

LLBUQUERQUE LABORATORY

oA

iter  Mary Kamoss, Data Analyst

4/75//

P



™ . 7
EN _AGY LABORATORIES, INC. e’

PO BOX 3258 + CASPER, wy 82602 + PHONE (307) 235-05818
254 NORTH CENTER, SUITE 100 =« CASPER. WY 82601 + FAX (307) 2341639

LABORATORIES

LABORATORY ANALYSIS REPORT ~ HOMESTAKE MINE
Report Date: 05-02-95
Sample 1.D.: S-4744

Sample Date: 03-28--95
Sample Number: 95-23983

sani

Radiometric Units Results  Detection Limit
' Uranium U~ Nat . pCilg 1 6.2 - 0.02]
Radium 226 Fa 22¢ i pCi/g | 124 | 0.02
Radium Precision = | ] 0.6 el

457

wy.
r e

Report Approved by: m M/¢t /ff ‘: ‘”f )

GMB 2398)HSM. W2

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES
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RECEIVED fgg -7 1997

Environmental Restoration Group, Inc.
12809 Arroyo de Vista NE

Albugquerque, NM 87111
February 7, 1997

Mz, Roy Cellan

Homestake Mining Company of California
P. Q. Bex 98

Grants, New Mexico 87620

Dear Mr. Cellan:

At your request, [ have reviewed the procedures related to making surface contamination measurements at
the Grants Uranium Mill. These procedures were in the process of being modified to incorporate changes
recommended by the NRC. During the review of these procedures. several questions arose that forced me
to review the old procedures. In doing so, [ found that in two cases. consertivitism was incorporated into
the measurement procedures. [ have suggested that these conservative measures be removed and that any
conservatism be incorporated into administrative limits, if desired. These findings will also have a
bearing on NRC's concern that the 2= emission rate was used to calculate the efficiency of detectors when
making fixed or total surface contamir-tion measurements. These findings will be discussed below.

1. Removable Contamination Measurements

Standard Operating Procedure HP-2, HMC Removable Alpha Survey Procedure, instructs the user to
“wipe an area of approximately 1C0 em® (6" x6™) ...". While removing the activity from this large area
is conservative, it overestimates the activity by the ratio of the area to 100 cm®. Since this area is 232
cm’. this results in an overestimate of the surface activity by 2.3 [ independently asked the two radiation
specialists to demonstrate how wipe samples were taken. They both indicated that a 67 by 6™ area was
used. They also confirmed that the 4 emission rate of the standard source was used in calculating
detector efficiency. In summary HMC has been overestimating the removable surface activity by a factor
of 2.3. 1 therefore recommend a change in the procedure to wiping 2 4" by 4" area.

2. Total Surface Activity

Section $ of Standard Operating Procedure HP -4, “HMC Precedure for the Survey of Equipment Prior o
Release for Unrestricted Use”, shows how to caiculate the surface activity per 100 cm’ based on the count
per minute (cpm) of the alpha probe.  The alpha probe used for these measurements is a Ludlum 43-5
model which has an open area of 50 cm® and an active area of 76 cm®. The difference in the open area
and the active area is the area of the metal grid across the face of the detector. The procedure calls for

doubling the count rate to compensate for an area less than 100 ¢m’ and dividing by the 2= efficiency.

The doubling of the open area leads to an overestimate of the surface activity per unit area. This can be
explained by the fact that when one measures the efficiency of the detecter, one measures the efficiency of
the detector with the metal grid in place, which relates to the active area rather than the open area.
Therefore by using the measured efficiency, the count rate is expressed as a count rate per the active area
of the detector, or 76 cm® . In order to convert to activity per 100 cm’, one should multiply by 100/76 or
1.32. This will effective reduce the surface activity by 34% compared to multiplying by 2 as is currently
being done.




The change in the calculation to use the 4n emission rate efficiency rather than 2x will result in a factor of
two increase in the calculated surface activity. Therefore implementing these changes together in the
new procedure will result in a new value (cpmv9.5 Eff)(1.32) compared to the old value of (cpm)(2)/Ef),
where Efl is the 2n efficiency and cpm is the measured count rate. Correcting the old data to reflect these
changes would require multiplying the old data by a factor equal to the ratio of the two numbers (2.64

cpmVESf Vs 2 cpu/EM), or 1.32.

In summary, there were two apparent errors in calculating the total surface activity, one conservative and
one non conservative. The net result was an underestimate of the surface activity by 24 percent. The
changes in the procedure for measuring the removable surface contamination will eliminate the 130
percent overestimate that was inherent in the old procedures.

Sincerely,
/&M rZ- /t’—&

Kenneth R. Baker, Ph 2.
Principal



