UNITED STATES
NUCLEAR REGULATORY COMMISSION

REGION iV
URANIUM RECOVERY FIELD OFFICE
BOX 26326
DENVER, COLORADO 80226

DEC 1 & 1897
Docket No. 40-B0B4

Rio Algom Mining Corp.

ATIN: Bill Ferdinand, Manager
Radiation Safety, Licensing
and Regulatory Affairs

6305 Waterford Blvd., Suite 325

Oklahoma City, Oklahoma 73118

Dear Mr. Ferdinand:

We have completed our review of your proposed reclamation plan. Our review
identified areas where additional information is needed, or where deficiencies
in the submittal were noted. These must be satisfactorily addressed prior to
determining that the proposed plan meets the requirements of Appenaix A to

10 CFR Part 40. Specific comments requiring resolution are enclosed. Please
provide your response within 60 days of receipt of this letter,

If you have any questions, please contact Ray Gonzales of my staff on

(303) 231-5808.
Sincerely,
,f'”::;y ///5:554;22222é§;7
/éf% Y,

Ramon E. Hall
Director

Attachment:
Review Comments

cC:

Bob Pattison, Rio Algom
L. Anderson, RCPD, UT
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REVIEW COMMENTS
RI0O ALGOM MINING CORPORATION'S
LISBON MILL RECLAMATION PLAN

Surface Water Hydrology and Erosion Protection

Documents Reviewed:

March 4, 1992, RAMC submittal titled, "Design of Runoff-Control Facilities for
Final Reclamation,” as revised by letters dated March 13, 1992, and
November 20, 1992,

l.

On page 2-16 of the March 4, 1992 submittal, you state that local
boundary shear in a channel can be estimated using Equation 17. This is
not correct. In order to determine local boundary shear, the average
stone diameter (D¢,) has to be substituted for k. in the equation.
Also, the entire 3enominator in the equation has to be squared. Please
check and verify that the correct form of the equation was used in your
riprap calculations.

On page 217 of the March 4, 1992 submittal, you state that non-uniform
flow factors of 1.5 and 1.25 were used for the large main diversion
channels and the smaller tributary channels, respectively. The Corps of
Engineers recommends 1.5. Please provide justification for using a
smaller flow factor for the tributary channels. Also, we are aware of
only one tributary channel as shown on Plate 2 of your March 4, 1992,
submittal. [f there are other tributary channels, please identify their
locations, and provide pertinent information to allow us to evaluate
their design.

On page 2-19 of your March 4, 1992, submittal, you state that if uniform
flow is assumed, y is equal to 0. This is not correct. y as you define
it on page32—17 is equal to the unit weight of water which is

62.4 1b/ft”. Your statement should be corrected to read that if uniform
conditions are assumed, the angle 1 is equal! to zero.

On pages 2-23 and L-3 of your March 4, 1992, submittal, you present an
equation for dete iﬂﬁpg the Manning's roughness coefficient "n*, where
n = 0.0456 (Dgo*S)™" You state that Dy, is in feet. This is not
correct. The value of D¢, in this equation should be in inches. Please
check your riprap calcungions where the incorrect equation was used to
assure that the riprap sizes are adequate.

On page 3-11 of the March 4, 1992, submittal, you state that use of a
flood that occurred in Little Pinto Creek is not valiu for estimating
the magnitude of potential flood peaks at the site. You suggest that
comparison of runoff peaks for watersheds of more similar size closer to
the Rio Algom Site would be more appropriate. However, you do not
provide such a comparison. If such data are available, they should be
used to check the adequacy of the design floods estimated for the site.

You also state on page 3-11 that one would expect a lower unit-area
runoff rusponse at the site than at Little Pinto Creek, because the
Little Pinto drainage is steeper and the geology is predominately basalt
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and basalt derived soils while at the Lisbon Mill Site the geology is
predominantly porous sandstone with sandy and silty soils. Please
provide the analyses performed to determine that Little Pinto Creek
slopes are steeper than they are at the site together with a copy of any
topographic maps or other data used in your analysis. In addition,
provide the soils maps or other information used to determine that soils
are significantly different.

On page 3-21 of your March 4, 1992, submittal, you state that the
Diversion Ditch will be incised in bedrock downstream of station 32+20.
On page 3-22 you state that the Lower Embankment Spillway will also be
excavated in bedrock. Therefore, riprap will not be provided in the
channel downstream of station 32420 nor in the spillway. This may be
acceptable if the bedrock is sufficiently resistant to erosion. To
ensure this, your specifications will have to include acceptance
criteria for determining when the bedrock is sufficiently durable. This
is especially important for the spillway, since it is an integral part
of the stability of the Lower Impoundment. Your specifications will
also have to include testing procedures to ensure that the bedrock is
sufficiently resistant to erosion. An acceptabie definition and testing
procedure is as follows: Erosion resistant bedrock shall be determined
by refusal of a power auger drilling vertically, using a carbide steel
bit. Tests will be performed in the channel and spillway bottoms on a
maximum of 20-foot centers. Erosion resistant rock is natural,
undisturbed, intact rock which cannot be readily ripped or loosened by a
backhoe during normal excavation.

On page 3-22 of your March 4, 1992, submittal, you state that the Lower
Embankment Spillway Channel will have a slope of § percent from station
0+00 to 4+00. Downstream of station 4+75, you state that the slope will
vary from 6 to 10 percent. It is not clear what the slope is between
station 4+00 and 4+75. However, Plate 3 which you revised on

November 20, 1992, indicates that the slope between station 4+00 and
4+35 is about 25 percent and between station 4+35 and 4+75 it is about
8 percent. Please discuss what effect the steep section will have on
the flow regime and stability of the Spillway Channel.

On page 3-24 of the March 4, 1992, submittal, you state that flows in
the unnamed tributary will not reach the toe of the slupe of the lower
embankment. Over a period of 1000 years, natural processes may result
in the channel meanduring toward the pile. You should therefore provide
an analysis to verify that over a long period of time, flows in the
unnamed tributary will not adversely affect the toe of the slope of the
Lower Embankment.

On pages 3-27 and 3-28 of your March 4, 1992, submittal, you propose to
install a riprap apron at the toe of tae Upper Embankment. The apron
will be 5 feet wide and 12 inches thick and the riprap will have a
median stone diameter (D¢,) of 2 inches. We have determined that design
flows at the toe of the 3% percent embankment outslope will be
supercritical. As flows transition onto the much flatter Lower Tailings
Impoundment, there will be significant energy dissipation which wili be
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Manning roughness coefficiento |fpwever, on page L-5, you use the
equation, n = 0.0395 (Dgy* S)™ The first of these two equations
is the correct on2. Please check your calculations and make appropriate
rcvisions if necessary.

It is not clear on Plate 3 of ynur November 20, 1992, submittal, that
runoff from the top of the Lower Tailings Impoundment will not run down
the face of the embankment. Please provide cross-sections or other
drawings showing how the impoundment will be graded to prevent flows
from running down the embankment.

Riprap must be keyed into in situ bedrock where the Diversion Channel
transitions from alluvium to bedrock near station 32+20. Please provide
a design including drawings.

No information is provided on how riprap will be placed in the Diversion
Channels; i.e., how far up the side slopes will the riprap be extended.
Please provide drawings showing cross-sectional details for the riprap
in the channels. The riprap on the side slopes should provide adequate
freeboard.

There is no indication that the unnamed tributary to West Coyote Wash
will be channeled so that it merges with the Upper Tailings Diversion
Channel and the Lower Tailings Diversion Channel (see Plate 4 in your
March 4, 1992, submittal). Please provide information and design
details that demonstrate that the tributary will be channeled into the
two channels.

On pages K-10 to K-17 of your March 4, 1992, submittal, you present
calculations for the riprap required for the tops of the Tailings
Impoundments. It does not appear that you considered flows from the
undisturbed drainage areas north of the tailings. In determining
contributing drainage areas, you used flow lengths of 1400 feet for the
Lower Impoundment and 1700 feet for the Upper Impoundment. Scaling the
flow distances from Plate 3 of your March 4, 1992, submittal, we
estimated a distance of about 2000 feet for the Lower Impoundment and
2400 feet for the Upper Impoundment. Please revise your riprap
calculations to include flood flow contributions from the undisturbed
drainage areas.
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The basis for the selection of the physical parameters used in the
modeling (porosity, density, and moisture content), must be urovided.
You indicate that the selection of 20 percent to represent the long-term
moisture content of the tailings was based on the gradation of the
tailings, the use of flocculants in the milling process, and the
tailings' affinity for water, However, the actual process that was used
to reach the estimate was vague. There are methodologies available for
calculating the long-term moisture content given in Regulatory

Guide 3.64 and NUREG/CR-3533. Please submit the justification for each
parameter. It should be noted that equation 16 of NUREG/CR-3533 should
be used in lieu of equation 14, as equation 14 contains assumptions that
may not be accurate.

Determination of acceptable parameters for the cover soils was difficult
due to the limited data base and the lack of a commitment to use a
specific borrow area(s). Until the concerns listed above are resolved,
we consider that only seven samples can be classified from all

ten borrows; two silts (ML), three lean clay-silts (CL-ML), and two fat
clays (CH). Available compaction data for the borrows are limited to
the data obtained in the March 1989 exploration program as the
specifications require a percentage of standard Proctor rather than
modified Proctor. Of the three standard tests, two were performed on
material identified as silt in the logs and one on clay. Please
identify the specific borrow(s) you will use and only the test results
from that borrow(s) should be considered in the design of the radon
attenuation barrier.

To model the clay layer of the cover, sample SS-36C from Borrow 2 was
selected as being representative of the clay materials. The test data
sheet for the compaction test on this sample, however, indicated that
the material tested was “crushed stone." It is therefore doubtful that
this sample is representative of material that meets the specifications.
Please provide justification for using this sample to define modeling
parameters, or revise the rodel using parameters that are representative
of the material that is to be used. As you consider that a significant
portion of the cover material has been placed, actual quality control
data may be used for parameter definition.

To model the silt layer, results from three samples from Borrow 2 and 10
were averaged to define the physical parameters. Once again, the lack
of classification information leaves these parameters unsubstantiated.
Please provide justification for using these samples to define the silt
layer modeling parameters. I[f quality control data is available, it may
be used to define the physical parameters.

The long-term moisture contents of the silt and clay layers in the cover
system were based on the average in-place moisture contents reported for
these materials. This is an acceptable method for determining the
long-term moisture cuntent of cover soil, if the results are from the
borrow that will be used (Borrow 2 and 10) and are from a depth that is
not influenced by seasonal variability or from samples close to a water
table. The recommended depths are defined in Regulatory Guide 3.64 as


















