HOMESTAKE MINING COMPANY

10 ‘. PO. BOX 98
R i
_WCJ,,./ GRANTS, NEW MEXICO 87020
T (505) 287-4456
&
May 18, 1994

U.S. Nuclear Regulatory Commission

Division of Waste Management, MSSE2

Attn: Mr. Joseph J. Holonich, Chief

High Level Waste and Uranium
Recovery Projects Branch

11555 Rockville Pike

Rockvilie, MD 20850

Re:  License SUA-1471 Docket No. 40-8903
Response to Questions Dealing With Reclamation Plan Amendment Dated January 1994

Dear Mr. Hdotonich:

Attached is a letter from Homestake Mining Company consultant Water, Waste & Land,
inc., addressing issues discussed with Homestake personnel and Nuclear Regulatory Commission
personnel. Ongoing test work dealing with radon flux rates and tailing pile characterization will
be forthcoming. Estimated time for completion of the additional work is mid-June 1994,

Should you have any questions please contact me at (505) 287-4456.

Sincerely,
HOMESTAKE MINING COMPANY
y

7’

F. R. Craft
Resident Manager
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Homestake Mining Company
850 California Streat, Tanth Floor
San Francisco, California 94108.2788

Attantion: Luke Russell, Corporate Manager, Environmental Affairs
Subjact: Radon Banier Material, Homestake Grants Site
Dear t vke,

This latter outlines a modification te the design of Homestake Mining Company’s (HMC's)
radon barrier for the large tailings impoundment at the Grants site. This modification reflects
recent construction and borrow area identification work, which shows that clays farther from
the large tailings impoundment are the preferred borrow material source. The use of this clay
would result in 8 redon barrier with batter characteristics than the clayay sand currently
specifiad in HMC’s NRC license,

This latter has been prepared to expedite NRC review of HMC's license amendment
application and to notify WRC about this change in the radon barrier concept as sQon as
possible. This letter outlinas tha implications that the use of clay {rather than clayey sand)
wou'd have on the cadon barrier design.

RADON BARRIER DESIGN BACKGROUND

The initial radon barrier design for the large and small tailings impoundments at the Grants site
consisted of compacted clay from borrow areas north and west of the large tailings
impoundment, s outlingd in tha 1891 Reclamation Plan (AK Geoconsult et al., 1991). This
material was describad as a moderate plasticity clay (USCS classification of CL/CH) with
approximately 50 percent clay-sized material,

In review of the reclamation plan, tha NRC exprassed concerns about the availability of
sulficient clay in these borrow areas and the ability for an earthmoving contractor 10
salactively axcavate these interbedded clays from the borrow area. As a result, the radon
barrer was modilied to consist of & mixture of the clays and sands in the borrow arsa
producing a8 compacted clayey sand radon barrier. This revised radon barrier design was
presented as an alternative in the December 1992 submittal to the NRC (HMC, 1992) and the
June 30, 1993 submittal to NRC (WWL, 1993). This design was included in NRC’s revised
license conditions in 1993 and was the focus of the 1994 license amendment application
{(WWL, 1894).
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RESULTS FROM RECENT FIELD WORK

Tha clayay sand radon barriar was based on taing able to mix the clay layers and sands in the
borrow 3128 to produce a mixture with at feast 25 percent firas (passing tha No. 200 sieve),
This mixing was planned to prevent lenses of relatively clean sands from being used fo! the
radon barrier,

From initial borrow area preparation, the earthmoving contractor has found that the clays in
the borrow area have residual moisture, This moistura along with the plasticity of tha clays
pravents successful mixing of the clays with the sands. From an earthmoving cost
standpoint, itis loss expensive to excavate clays farthar from thae tailings impoundment than
use additional equipmaent to appropnately mix tha sands and clays,

Borrow area exploration work conductad for HMC has identified a large zone of clay north of
the current dasignated borrow area limmediately north of the large tailings impoundment),
Backhoe trenching and legging on a giid pattern in this new area has identified sufficient clay
for 4.7 feet of radon berrier over the top surface and side slopes of tha large tailings
impoundment. Tert work is ongoing to venty tha suitability of this material.

CLAY BORROW MATERIAL DATA

Pravious data from clays in the site area have been documented in Appendix D of the 1991
Raclamation Plan (AKX Geoconsult et al., 1991), and in the Decernber 1992 submittal to NRC
(HMC, 1992). Clay samples were collected in 1988, 1987, and 1992, Hydromaeter testing
showaed 40 to 70 percent clay-sized material, and Atterberg limit tesiing showed material
plotting abova tha "A® line, with a CL to CH USCS classification.

Moistura contant of tha clays was evaluated in several ways. First, measured moisture
contents at 1% bars tension ranged from approximately 23 to 35 percent. Natural moisture
contents from samples coliected at 120 to 500 cm depth, as racommended in NRC Ragulatory
Cuide 3,84 (NRC, 1989), ranged from spproximately 8 to 23 parcent, Standard Proctor test
optimum moisture contants (reprasenting the moisture content at which the clays would be
compacted) ate primarily 20 percent,

Using the Rawls and Brakensiek equation to estimate long-tarm moisture content (NRC,
1989), the Input parameters are organic matter and clay content. Using average organic
matter and clay content values from the data above (2.4 percent and 80 percent, respectively)
the estimated long-term moisture content is 20 percent. Using lower limit valuas (2 parcant
and 40 percent, respectively), the esumated long-term moisture content is 17 parcent,

RADON BARRIER THICKNESS USING CLAY

The radon barrer thickness calculations were reviawed for the use of clay. The matarial
properties for the tailings and interim cover were kept the same as used in the licensa
amendment application (WWL, 1994). For the radon barrier, radon diffusion coeltficient was
calculated from the empirical relationship with density and moistwe content in RAEC (1984),



For average conditions (50 percant clay), the diffusion coefficient was 0,0047 cm’/sec. For
lower limit conditions (40 percent clay). the diffusion coefficient was 0.0088 em'/sec. Radon
amanation coetlicient was conservatively set 8 0,35, and radium activity was 5 aCilg.

The RADON maodel calculations show that tor average conditions (50 percent clay), tha radon
barrier thicknass required to reduce the radon emanation rate to below 20 pCi/fm?-sec is less
than 3 feat on both the top surface and side slopas of the large tallings impoundment. For
a 3100t thick radon barrier, the calculated weighted average radon emanation rate over the
entire large talings impoundment is 16.9 pCi/m®-sec. For lower limit conditions (40 percent
clay), the radon barrier thickness required to reduce the radon emanation rata to balow 20
pCi/m*-sec is lass than 4.7 feet on both the top surface and side slopes of the large taikngs
impoundment. For & § foot thick radon barrier, the calculated weighted average radon
emanation rate over the entire large tailings impoundment is 18.8 pCi/m*-sec.

REVISED RADON BARRIER MATERIAL SPECIFICATIONS

The material specifications for the radon barrier in Condition 37 of the current NRC ticense (25
percent passing the No. 200 sieve, Atterberg limits above the "A® line) would apply to the
clays from the naw borrow area. However, thess specifications should be amended to better
represent the clay characteristics. Likely amendments would consist of increasing the
minimum percent passing the No. 200 sieve and including a minimum plasticity index
spocification tsuch as 10). Specification revision would be done particularly if the radon
barrier thickness is reduced to reflect use of tha clay,

ADDITIONAL TESTII.G FOR CONFIRMATION OF RADON BARRIER THICKNESS
Additional tasting currently undecway under the divection of HMC is listed below.

Relationship of clay content with Atterberg limits, Backhoe tranch samples collected to
identify clays in the naw borrow area are currantly being tested for percent passing the No.
200 sieve and Atterberg limits. Additional tests will include hydrometer testing {for clay-size
percentage) and Standard Proctor (ests (for compaction control),

Radon emanation measurements, Radon emanation will be measured from the regraded
tailings surface and ereas of compacted redon barrier on the large tailings impoundment.
Selected emanation measurement locations will be drilled and samplad for current moisty
content and radium activity measurement. Sclected samples will be tested for radon diffusion
coafficient and radon emanation coeficient,

Radon emanation modeling. The measured radon emanation ratas and measured values will
be used in RADON mode! calculations to adjust radon attenuation paramaters. Using these
adjusted parameters and long-term moisture contents, revised radon barrier thickness
calculations will be made.

Aprll 7, 1894
Page O




Aprll 7, 1994
' Page 4

SUMMARY

HMC ig therefore planning 1o use a clay borrow source for tha radon barrier for tha larga
tailings impoundmant. This clay source is easiar for the earthmoving contractor to condition
for compaction than the previously planned clayey sand mixture. The usae of this clay also
creates » radon barrier with radon attenuation characteristics supetior to the ciayey sand

mixture,

Calculations based on previous tast data show that a radon barrier comprised of this clay is
89 thick as lor less than) the 4.7-foot thick barrier cumently pecoposec by HMC for the large
tailings impourdmant. Additional tanting outlined above will ba used to more clearly identity
accaptably clays and quantify the clay radon barrier thickness.

I trust that this letter adequately outiines HMC's current strategy for initiation af radon barrier
construction and additiona! on-site testing. If you have questions concerning the information
In thix letter, please call me,
Yours sincerely,
WATER, WASTE & LAND, INC,
Jivt Hrachen
Clint Strachan, P.E,
Manager, Geotechnical/Mining Division

ce: Fred Craft
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