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Rio Algom Mining LLC
August 1,2007

ADDRESSEE ONLY
Mr. Tom McLaughlin, Project Manager
U.S. Nuclear Regulatory Commission
Mail Stop T-8F5
Washington, DC 20555

Subject: License SUA-1473, Docket 40-8905
Pond 2 Cell Design Plan Revision

Dear Mr. McLaughlin,

Please find attached to this letter Rio Algom Mining LLC's (RAML)
revisions to the design for the waste disposal cell that will be constructed upon
closed tailings pond 2 for the purposes of final disposal of the lined evaporation
pond sediments located at Section 4 and Pond 9.

Please contact Terry Fletcher at 505 287 8851, extension 11 if you have
questions or wish to discuss this matter.

Regards,

Peter Luthiger
Manager, Radiation Safety
and Environmental Affairs

Attachment: As stated

xc: T. Fletcher
D. Gillen (NRC)
T. Johnson (NRC)
R. Pleiness (DOE)
File

P.O. Box 218, Grants. NM USA 87020 - Tel: 505.287.8851 - Fax: 505.285.5550



RIO ALGOM MINING LLC
AMBROSIA LAKE FACILITY

License SUA-14713 Docket 40-8905

Pond 2 Cell
Design Plan

Revisions

August 1, 2007



ADDITIONSICHANGES TO REVISION I RECLAMATION PLAN
TAILINGS CELL 2, Dated May 2007

Rio Algom Mining LLC (RAML) is submitting these additions and/or

changes to Revision 1 of the Reclamation Plan for Disposal of Pond Sediments

and Ancillary Materials, Tailings Cell 2 Expansion. Revision 1 of the plan was

submitted to the Nuclear Regulatory Commission (NRC) in May, 2007. These

amendments were developed based on subsequent comments and discussions

with NRC on the revised Reclamation Plan. Amendments to the revised plan are

listed below:

Section 4, page 5 - Subsection 4.3.2

The reference to laboratory testing should be Appendix A-2 (Geotechnical
Investigations - 2004) instead of Appendix B-1 (Rock Quality Testing). Replace

page with new Section 4 page 5.

Section 4, page 20 - Subsection 4.5.8 (Summary)

Please place supplemental information (attached), which is referenced in

settlement monitoring discussion, at the end of Appendix C-2 (Settlement

Calculations).

Section 7.3.1 - Section 7.3.4, Erosion Protection

Add Table 7.4 (Erosion Protection Rock Gradations) following page 17, Section

7. Gradations of the various sizes of erosion protection rock as shown in this

table will be used for construction. Previously proposed gradations have been

removed from the design drawings (Figure 7.7 through Figure 7.21) and the
revised drawings are included in this report. These rock gradations have been

revised to meet minimum D5o size per surface water hydrologic calculations.

Rio Algom Mining LLC Tailings Cell 2 Expansion Reclamation Plan
License SUA-1473, Docket 40-8905 Amendments to Revision 1, July 2007



Section 9, page 14 - Subsection 9.3 (Cover Design)

Add reference calculation of frost depth (attached) to Appendix C as Appendix C-

6 (Frost Depth). Replace page with new Section 9 page 14.

Section 10, page 4 - Subsection 10.5 (Erosion Protection Material)

In first bullet, start of third sentence: "If deemed necessary" has been deleted and

sentence reworded. Replace page with new Section 10 page 4.

Section 10, page 5 - Subsection 10.5 (Erosion Protection Material) under

Source Quality Assurance

Please add to section the "Description of Acceptable Rock."

Section 10, page 6 - Subsection 10.5 (Erosion Protection Material) under

On-Site Quality Assurance

Please add to section the "Rock Placement Procedures."

Revised Drawings

Revised drawings are included with this submittal. Revisions consisted of

correcting a typographical error on 7.2 and removing the gradation tables from

the drawings.

Rio lgo MiingLLCTailngsCel 2 xpasionRecamaionPla
Rio Algom Mining LLC
License SUA-11 473, Docket 40-8905

Tailings Cell 2 Expansion Reclamation Plan
Amendments to Revision 1, July 2007
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Table 4.2
Shear Wave Velocity Determinations

Rio Algom Mining Company LLC

Maximum Minimum Average
Location Velocity Velocity Velocity

L(i) (mIs) (m/s) (m/s)
CPT-7 1.8-6.6 300 200 244

CPT-12 1.7-7.65 342 190 258
CPT-22 1.8-20.8 382 160 251

4.3.2 Laboratory Testing

A laboratory testing program was conducted to determine the properties of the

Section 4 sediments, dike soils, and combinations of the two mixed materials.

These tests included index tests, shear strength tests, and compaction tests on

mixtures of sediments and natural soils. The results of this testing program are

shown in Appendix A-2 (Geotechnical Investigations - 2004).

4.4 SUBSURFACE CONDITIONS

The results of the geotechnical investigations show that beneath the existing

reclamation cover, mill tailings consisting of silty sands to sands, and sandy silts

in various layers and mixtures extend to a maximum depth of 65 feet below the

existing surfaces. Clayey silts to sandy clays (slimes) are intermixed with these

materials at various locations. A generalized subsurface cross sections beneath

the proposed Cell 2 expansion are shown in Figures 4.2 through 4.7.

The eastern subsurface boundary of the new repository is the common dike area

between Pond 1 and Pond 2. The western embankment of Tailings Cell 1 will

form the eastern abutment of Cell 2. The beach deposits formed from spigoting

from this common dike between Ponds 1 and 2 are represented by CPT borings

4 and 9 on the east side of the project area. CPT boring 4 consists entirely of

granular materials to the terminal depth of 31.7 feet. A water table was

encountered in the CPT boring at 30.0 feet. CPT boring 9 consists of 2.5 feet of

slimes directly below the 3 feet of reclamation cover. Below this depth, tailings
Rio Algom Mining LLC SUA-1473 Section 4 - Page 5
Tailings Cell 2 Expansion Docket #40-8905
Reclamation Plan Amendments to Revision 1, July 2007
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Pond 2 Settlement Plates Summary Table
Plate No.1 Plate No. 2 Plate No. 3 Plate No. 4
6,994.93 6,998.85 6,995.84 6,993.63

Date Elevation (ft) Settlement (ft) Elevation (ft) I Settlement (ft) Elevation (ft) Settlement (ft) Elevation(f) ISettlement (ft)
12/16/05

1/4/06
1/10/06
1/17/06
1/24/06
2/1/06
2/8/06

2/15/06
2/23/06
3/1/06
3/9/06

3/15/06
3/22/06
3/29/06
4/4/06

4/12/06
4/19/06
4/26/06
5/3/06
5/5/06

5/10/06
5/17/06
5/24/06
5/31/06
6/7/06

6/14/06
6/21/06
6/28/06
712/06

7/13/06
7/20/06
7/26/06
8/2/06
8/9/06

8/16/06
8/23/06
8/24/06
8/30/06
9/6106

9/13/06
9/14/06
9/20/06
9/27/06
10/4/06

10/12/06
10/18/06
10119106
10/25/06
11/11/06
11/8/06

11/15/06
11/21/06
11/27/06
12/6/06

12/12/06
1/4/07

1/10/07
1/17/07
1/25/07
1/30/07
2/8107

2/13/07
2/21/07

6,994.93
6,994.93
6,994.94
6,994.91
6,994.93
6,994.93
6,994.87
6,994.84
6,994.84
6,994.83
6,994.81
6,994.81
6,994.79
6,994.79
6,994.79
6,994.76
6,994.74
6,994.73
6,994.68
6,994.72
6,994.70
6,994.68
6,994.62
6,994.61
6,994.60
6,994.57
6,994.56
6,994.54
6,994.53
6,994.51
6,994.50
6,994.48
6,994.48
6,994.44
6,994.41
6,994.37
6,994.37
6,994.34
6,994.31
6,994.29
6,994.29
6,994.25
6,994.23
6,994.19
6,994.16
6,994.16
6,994.16
6,994.14
6,994.12
6,994.09
6,994.09
6,994.07
6,994.05
6,994.04
6,994.02
6,993.97
6,993.97
6,993.94
6,993.89
6,993.89
6,993.87
6,993.86
6,993.86

0.00
0.00
0.00
0.02
0.00
0.00
0.06
0.09
0.09
0.10
0.12
0.12
0.14
0.14
0.14
0.17
0.19
0.20
0.25
0.21
0.23
0.25
0.31
0.32
0.33
0.36
0.37
0.39
0.40
0.42
0.43
0.45
0.45
0.49
0.52
0.56
0.56
0.59
0.62
0.64
0.64
0.68
0.70
0.74
0.77
0.77
0.77
0.79
0.81
0.84
0.84
0.86
0.88
0.89
0.91
0.96
0.96
0.99
1.04
1.04
1.06
1.07
1.07

6,998.85
6,998.83
6,998.83
6,998.80
6,998.80
6,998.80
6,998.78
6,998.75
6,998.77
6,998.77
6,998.73
6,998.75
6,998.72
6,998.75
6,998.74
6,998.73
6,998.73
6,998.73
6,998.69
6,998.81
6,998.75
6,998.72
6,998.75
6,998.71
6,998.69
6,998.68
6,998.72
6,998.70
6,998.65
6,998.67
6,998.65
6,998.67
6,998.72
6,998.69
6,998.69
6,998.62
6,998.65
6,998.63
6,998.63
6,998.71
6,998.74
6,998.73
6,998.73
6,998.69
6,998.67
6,998.69
6,998.69
6,998.65
6,998.67
6,998.67
6,998.72
6,998.64
6,998.61
6,998.69
6,998.64
6998.64
6998.65
6998.59
6998.56
6998.60
6998.63
6998.68
6998.60

0.00
0.02
0.02
0.05
0.05
0.05
0.07
0.10
0.08
0.08
0.12
0.10
0.13
0.10
0.11
0.12
0.12
0.12
0.16
0.04
0.10
0.13
0.10
0.14
0.16
0.17
0.13
0.15
0.20
0.18
0.20
0.18
0.13
0.16
0.16
0.23
0.20
0.22
0.22
0.14
0.11
0.12
0.12
0.16
0.18
0.16
0.16
0.20
0.18
0.18
0.13
0.21
0.24
0.16
0.21
0.21
0.20
0.26
0.29
0.25
0.22
0.17
0.25

6,995.84
6,995.82
6,995.78
6,995.78
6,995.80
6,995.78
6,995.78
6,995.74
6,995.78
6,995.74
6,995.72
6,995.72
6,995.72
6,995.70
6,995.70
6,995.69
6,995.67
6,995.66
6,995.66
6,995.66
6,995.66
6,995.66
6,995.62
6,995.60
6,995.60
6,995.56
6,995.56
6,995.56
6,995.55
6,995.57
6,995.55
6,995.55
6,995.52
6,995.52
6,995.52
6,995.50
6,995.50
6,995.53
6,995.53
6,995.54
6,995.54
6,995.52
6,995.54
6,995.54
6,995.48
6,995.55
6,995.49
6,995.47
6,995.47
6,995.48
6,995.48
6,995.47
6,995.49
6,995.53
6,995.48
6,995.44
6,995.44
6,995.44
6,995.44
6,995.45
6,995.40
6,995.40
6,995.37

0.00
0.02
0.06
0.06
0.04
0.06
0.06
0.10
0.06
0.10
0.12
0.12
0.12
0.14
0.14
0.15
0.17
0.18
0.18
0.18
0.18
0.18
0.22
0.24
0.24
0.28
0.28
0.28
0.29
0.27
0.29
0.29
0.32
0.32
0.32
0.34
0.34
0.31
0.31
0.30
0.30
0.32
0.30
0.30
0.36
0.29
0.35
0.37
0.37
0.36
0.36
0.37
0.35
0.31
0.36
0.40
0.40
0.40
0.40
0.39
0.44
0.44
0.47
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Inta lvto f)Plate No. 1 jj Plate No. 2 Plate No. 3 Plate No. 4
Inta1lvain(t 6,994.93 ___6,98.85 __ 6,995.84 1__6993.63

Date 11 Elevation (ft) [ Settleen Elevation (ft) I[Settlement (ft) 11Elevation (ft) I(Settlement (ft) 11Elevation (ft) I Settlement (ft)
2/27/07
3/7/07

3/15/07
3/21/07
3/27/07
4/4/07
4/5/07

4/11/07
4/18/07
4/19/07
4/25/07
4/26/07
4/27/07
5/1/07

5/10/07
5/11/07
5/15/07
5/22/07
5/29/07
6/5/07

6/12/07
6/i19/07
6/27/07
7/2/07

7/11/07
7/18/07
7/24/07

6,993.81
6,993-81
6,993.80
6,993.73
6,993.73
6,993.72
6,993.72
6,993.71
6,993.69
6,993.69
6,993.67
6,993.67
6,993.67
6,993.65
6,993.64
6,993.64

6993.54 *
6,993.51
6,993.51
6,993.47
6,993.46
6,993.43
6,993.41
6,993.42
6,993.38
6,993.37
6,993.33

1.12
1.12
1.13
1.20
1.20
1.21
1.21
1.22
1.24
1.24
1.26
1.26
1.26
1.28
1.29
1.29
1.39
1.42
1.42
1.46
1.47
1.50
1.52
1.51
1.55
1.56
1.60

6998.68
6998.56
6998.56
6998.54
6998.59
6998.60
6998.60
6998.63
6998.5§
6998.59
6998.50
6998.58
6998.52
6998.51
6998.59
6998.63
6998.53
6998.60
6998.47
6998.57
6998.50
6998.54
6998.51
6998.55
6998.61
6998.60
6998.57

0.17
0.29
0.29
0.31
0.26
0.25
0.25
0.22
0.26
0.26
0.35
0.27
0.33
0.34
0.26
0.22
0.32
0.25
0.38
0.28
0.35
0.31
0.34
0.30
0.24
0.25
0.28

6,995.37
6,995.35
6,995.33
6,995.35
6,995.32
6,995.32
6,995.32
6,995.34
6,995.32
6,995.29
6,995.37
6,995.30
6,995.30
6,995.27
6,995.28
6,995.28
6,995.28
6,995.29
6,995.28
6,995.29
6,995.30
6,995.26
6,995.25
6,995.24
6,995.29
6,995.33
6,995.32

0.47
0.49
0.51
0.49
0.52
0.52
0.52
0.50
0.52
0.55
0.47
0.54
0.54
0.57
0.56
0.56
0.56
0.55
0.56
0.55
0.54
0.58
0.59
0.60
0.55
0.51
0.52

6,993.63
6,993.66
6,993.64
6,993.84
6,993.65
6,993.65
6,993.65
6,993.62
6,993.58
6,993.58
6,993.54
6,993.55
6,993.55
6,993.53
6,993.55
6,993.53
6,993.51
6,993.49
6,993.44
6,993.43
6.993.42

0.00
-0.03
-0.01
-0.01
-0.02
-0.02
-0.02
0.01
0.05
0.05
0.09
0.08
0.08
0.10
0.08
0.10
0.12
0.14
0.19
0.20
0.21

- = =

* Settlement marker #1 was hit by the 815 Compactor and was reset - as a result of the impact the plate dropped 0. 10'



Pond 2 Settlement (Linear)
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Pond 2 Settlement Markers 1, 2 and 3 (Logarithmic)
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Pond 2 Settlement Marker 4 (Logarithmic)
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ROCK GRADATIONS

TABLE 7.4



U.S. Standard Sieve SizeIU.S.Stanard ieveSize Percent Passing (by weight)
(Nominal) (Square Openings) P

Rock Size D5o = 1" (Nominal)
3-inch 100
2-inch 70-100
1-inch 25-55

3/4-inch 15-40
1/2-inch 0-25

Rock Size D5o = 3.2"
6-inch 100
5-inch 78-100
4-inch 35-100
3-inch 10-40
2-inch 0-20

Rock Size D5o = 7.8"
12-inch 100
9-inch 45-70
6-inch 5-20
4-inch 0-5

Rock Size D5o = 9.2"
15-inch 100
12-inch 70-90
9-inch 20-45
6-inch 0-10
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To-date over 2 million cubic yards blended sediment/berm soils have been

hauled and placed at the Tailings 2 Cell expansion at a mix ratio of 1:1.25 pond

sediments to soil, which is a less concentrated mix than the design assumptions.

Considering also that the flux is principally generated from ingrowth of thorium-

230, this cover design is believed to be extremely conservative.

Materials to construct the frost protection layer will be from the same borrow area

and similar materials as the radon barrier. They will be compacted to 90%

Standard Proctor dry density at a moisture content required to meet the density.

The Modified Berggren formula was used to determine the freeze/thaw depth

using meteorological data from San Mateo, New Mexico, which is about six miles

south of the Ambrosia Lake site. For the analyses (see Appendix C-6, Frost

Depth Calculation), it was assumed that the erosion protection rock cover over

the frost protection layer would be in-filled with windblown sand for additional

frost protection. Additionally, a one-foot thick frost protection layer had

previously been approved in an NRC Technical Evaluation Report on a letter

dated February 7, 1994 for Quivira Mining Company for radon covers of

Impoundments 1 and 2.

Rio Algom Mining LLC SUA-1473 Section 9- Page 14
Tailings Cell 2 Expansion Docket #40-8905
Reclamation Plan Amendments to Revision 1, July 2007



APPENDIX C-6

CALCULATION OF FROST DEPTH
AND

SUPPORTING DATA
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'Modifiled Berggren Formula for Estimating Freeze/Thaw Depth Pagel1 of 5

Modified Berggren Formula for Estimating
Freeze/Thaw Depth
The modified Berggren formula was developed in the early 1950s to address the shortcomings of the Stefan
formula. The modified Berggren formula assumes that the soil is a semi-infinite mass with uniform
properties and existing Initially at a uniform temperature (T1). It is further assumed that surface
temperature is suddenly changed from T, to Ts (below freezing). The modified Berggren formula is simply
the Stefan formula corrected for the effects of temperature changes In the soil mass:

= 48k,, nFI

where: x = depth of freeze or thaw, (ft))

A = dimensionless coefficient which takes into consideration

the effect of temperature changes in the soil mass (i.e., a
fudge factor). Corrects the Stefan formula for the
neglected effects of volumetric heats (accounts for
"sensible heat" changes)

kavg = thermal conductivity of soil, average of frozen and

unfrozen
(BTU/hr * ft a OF)

n = conversion factor for air freezing (or thawing) index to
surface freezing (or thawlng) index

FI = air freezing index (OF - days)

TI = air thawing index (OF * days)

L = latent heat (BTU/ft 3 )

Determination of A

X can be determined by chart (see Figure 1) based on inputs of a (thermal ratio) and p (fusion parameter).

A = f (FI (or TI), mean annual air or ground temperature, thermal

properties of soil)

= f(,a) and can be read from Figure 1

fusion
parameter

C = average volumetric heat capacity of a soil (BTU/ft 3 O "F)

3lttp://training.ee-washington.edu/WSDQT/Modules/04 design naramneters/berL~eren.htm /2/204/24/2007



'Modified Berggren Formula for Estimating Freczef'haw Depth Page 2 of 5
L111L

L = latent heat (BTU/ft 3 )

ITf - TsI = surface freezing (or thawing) index, nFI (or nTI) divided by
length of freezing (or thawing) season. Represents
temperature differential between average surface
temperature and 32 OF taken over the entire freeze (or thaw)
season.

= nFl ornd ord

d = length of freezing or thawing duration. For example, if the
winter freezing season is December through February, then
the duration of freezing (d) equals about 90 days. )

Tf = 32 OF

Ts = average surface temperature for the freezing (or thawing)

period

a9 a= thermal ratio T

T = average annual air or ground temperature

IT - TfI = represents the amount that the mean annual temperature
exceeds (or is less than) the freezing point of the soil
moisture (assumed to be 32 OF).

ittD://trainin.ce.washin-ton.edu/WSDOT/Modules/04 desiL n narametersibergQren.htm4 4/24/2007



iýrost Terhninology Page 8 of I I

.T( I L4

O Crock = 0.17 BTU/lb 9 OF (soil minerals)

* Volumetric specific heat relationship (C)

o Unfrozen soil

C" 0 17+ w#

o Frozen soil

C.=Yd (0.17+ 100)]

cýZ 4 0LI (14 .'-U5 W)

Example
Calculated values for a
gravel with Yd = 130 lb/ft
and w = 5%:

Cu= 130 (0.17 + 5/100) = 28.6 BTU/ft3 - OF

Cf = 130 (0.17 + (0.5) (5/100)) = 25.4 BTU/ft 3 * OF

Cavg = 130 (0.17 + (0.75) (5/100)) = 27.0 BTU/ft 3 - OF

Latent Heat(L)

All objects have energy (heat). A portion of this thermal energy (stored heat) is released when the object
cools. The sketch below represents a volume of soil with s6'?hi moisture as it freezes:

A
Temp.

I 0F-IU
C B Thermal Energy

(BTUfft3)

As water freezes, thermal energy equal to L is released while the temperature of the soil remains nearly
constant. Thus, the latent heat is the energy required to transform 1 lb of a pure substance from one
phase to another at constant temperature. Further, 1 lb. of water gives off 144 BTU as it freezes. The
latent heat of a soil can be represented by:

httn frrv ni~o v. ~urn.hin ofnn fdrhi/WqflOTIMndiihk../(4 deaqian nanrmeters/firogt termino lnov.itrni /4204/24/2007



'vlodifi&I Berggren Formula for Estimating Freeze/Thaw Depth Page 3 of 5

(.eIL4

a,
.0
0

1

0:.9

.0.8

0..7.

•0.•6

'0.3:

0.o•01•. 0.1 .! *1" T.0

Figure 1: X Coefficient in the Modified Berggren Formula
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NOTE
Thermal conductivity, k, is expressed in BTU per hour per sq. ft.
per unit thermal gradient (F/fM.)
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Figure 1: Average Thermal Conductivity for Silt and Clay Soils,
Frozen and Unfrozen (redrawn from Kersten, 1949 and Air Force, -1966)
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(I144 BTUJ(W)7d
100

An embankment material with w = 5% and Yd 140 lb/ft 3,

L=
144 BTU )5)(1 40 lb

lb /ft
100

S1000 BTU

Freezing and Thawing Indices

Depth of freezing and thawing depends in part on the magnitude and duration of the temperature
differential below or above freezing (32 OF) at the ground surface. The freezing or thawing index is
therefore given by the summation of the degree-days for a freezing or thawing season.

Washington State Freezing Index Maps WahntnSte Frs Det Map*s

Calculations for Freezing Index (FI) or Thawing Index (TI)

Z(T-320 F)

where: T = mean daily temperature

= 0.5(T1 + T2)

T, = maximum daily air
tern peratu re

T2 = minimum daily air
temperature

Example Fl/TI Calculations

ittp://training.ce.washington.edu/WSDOT/Modules/04 desiampa rameters/frost terminologv.htm 4/24/2007
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Notes:

1. Assume Day 1 start of freezing season. The negative sign in this case indicates freezing degree-
days (normally omitted).

2. For the purpose of assessing spring load restrictions, use 29 IF in lieu of 32 OF. This accounts for
the "dark" bituminous surface

Air and Surface Indexes

Normally, data are only available for air freezing and thawing indexes (- 1 meter in air above ground).
However there is still a need to establish potential heat flow at the air-ground interface. No simple
correlation exists between air and surface indexes. Differences between air and surface temperatures are
influenced by:

* latitude * surface characteristics

" cloud cover

" time of year

" subsurface thermal properties

" surface slope and orientation

. wind speed

-lowever, designers generally use "n-factor" for purposes of correlation.

ri-Factor for Freezing Conditions

'n" increases with increases in latitude and wind speed. Snow covered surfaces reflect large portion of
ncoming solar radiation with a resulting larger surface freezing index.

surface freezing index
n =

air freezing index

Table 3: Typical "n" Values for Freezing Conditions

ittp://training.ce.washington.edu/WSDOT/Modules/04 design parameters/frost terminologv.htm 4/24/2007
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Surface Type "n"

Snow 1.0

Pavements free of
snow and ice

Sand and gravel 0.9

Turf 0.5

Page 11 of 11
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n-Factor for Thawing Conditions

"n" decreases with increases in latitude and wind speed.

surface thawing index
i = air thawing index

Table 3: Typical "n" Values for Thawing Conditions

Surface Type "n"

Sand and gravel 2.0

Turf 1.0

Design Freezing and Thawing Indexes

For design purposes, generally use freezing (or thawing) index based on three coldest winters (or warmest

summers) in last 30 years of record. If not available, use air-freezing index for the coldest winter in last 10

years.

ittp://training.ce.washington.edu/WSDOT/Modules/04 design parameters/frost tenrinoloev.htm 4/24/2007
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SAN MATEO, NEW MEXICO (297918)
Period of Record Monthly Climate Summary

Period of Record : 4/1/1918 to 2/29/1988

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
AverageMax. 40.6 44.6 51.6 60.9 70.7 81.0 83.1 79.6 73.1 62.9 50.9 41.4 61.7
Temperature (F)
Average Min. 16.0 19.1 25.2 30.7 40.5 50.0 55.3 53.3 46.5: 35.9 25.3 17.0 34.6Temperature (F)

Average Total 0.34 0.28 0.37 0.31 0.48 0.48 1.68 2.11 1.12 0.76 0.45 0.28 8.66
Precipitation (in.)

Average Total 2.2 1.5 1.1 0.0 0.2 0.0 0.0 0.0 0.0 0.2 1.4 3.1 9.7
SnowFall (in.)
Average Snow Depth 0 0 0 0 0 0 0 0 0 0 0 0 0
(in.)
Percent of possible observations for period of record.
Max. Temp,: 30.1% Min. Temp.: 31.1% Precipitation: 42.3% Snowfall: 27.1% Snow Depth: 26%
Check Station Metadata or Metadata graphics for more detail about data completeness.

Western Regional Climate Center, wrcc@(dri.edu

AVrfl TEMP o= 3AB

TQTAC No,. OP DEG••Et [)Py.S(-3-,VF) -z 231 DE6, Dnys

attp://www.wrec.dri.edu/cgi-bin/cliRECtM-pl?nmsanm 4/24/2007



SAN M ATEO, NEW MEXICO 30 Year Daily Summary

SAN MATEO, NEW MEXICO
30 Year Daily Temperature and Precipitation Summary

STATION 297918 AVERAGES FROM AVAILABLE YEARS IN PERIOD 1961 TO 1990
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EROSION PROTECTION
MATERIAL



• Materials are adjusted for moisture and compacted to at least 90 percent

of standard Proctor dry density (ASTM method D-698) at a moisture

content necessary to achieve compaction.

* A Standard Proctor Density Curve is developed for each 10,000 cubic

yards of material placed or for each change in apparent soil type.

" A minimum of one Atterberg Limits Test (ASTM method D-4318) and one

Gradation Analysis are performed for each 10,000 cubic yards of material

placed or an apparent change in soil type. Alluvium soils will have at least

30 percent passing the number 200 sieve and have the soil classification

as stated above.

* In-place density testing is performed at a rate of at least one test per 1,000

cubic yards placed. Testing will be performed by ASTM method D-1556

"Standard Test Method for Density of Soil by the Sand-Cone Method".

Test frequency may be reduced to 2,500 cubic yards for each material

type if in-place density testing indicates that during 20 successive tests, a

minimum of 90 percent of the tests meets project specifications. Retests

are not included in the 20 successive in-place density tests.

* Daily field observations are performed to verify that material conforms to

specifications and to monitor construction quality progress.

10.5 EROSION PROTECTION MATERIAL

" The rock for use as erosion protection material will be evaluated for

suitability prior to placement. Gradation analyses will be performed for

every 10,000 cubic yards placed along with other laboratory tests to

determine the "score" of these materials by NUREG guidance methods. ,

* The placement of erosion protection material will be monitored to verify

that the required thickness has been placed on the completed cell.

Rio Algom Mining LLC SUA-1473 Section 10 - Page 4
Tailings Cell 2 Expansion Docket #40-8905
Reclamation Plan Amendments to Revision 1, July 2007
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DESCRIPTION OF
ACCEPTABLE ROCK



Description of Acceptable Rock (Section 10.5 - Source Quality Assurance))

Acceptable erosion protection rock from the Tinaja quarry is from the San

Andreas Formation (Permian age), specifically the unit comprised of a massive,

grayish white, dolomitic limestone. At the quarry, this unit is overlain by a tan,

clay-rich carbonate layer (overburden) that varies in thickness from 0 to 10 feet

along the north face of pit that is being mined. There are enough reserves in the

pit to continue producing acceptable rock for Rio Algom from this portion of the

quarry. The tan, day-rich overburden layer will be removed and segregated prior

to drilling and blasting the rock that will be used for erosion protection at Rio

Algom. The contact separating the overburden layer from the more massive

limestone is readily apparent and will be monitored by quarry personnel during

removal. The dolomitic limestone (petrographic analyses) unit that is found in the

north face of the Tinaja quarry is approximately 70 feet thick and is being mined

in two benches for safety considerations. The limestone has widely spaced

fractures and stands unsupported on vertical faces at the quarry. Underlying the

massive limestone is a brown to tan, sandstone/siltstone (Glorieta Sandstone).

This rock unit is not used for any economic purposes by the quarry and forms the

floor of the quarry operation.

After drilling and blasting of the limestone unit, quarry personnel in all handling

operations for production (stockpiling, crushing, loading, etc.) will monitor and

segregate rock that is not the grayish-white limestone for use as erosion

protection rock at Rio Algom Ambrosia Lake site. Rock from either the

overburden layer (tan, day-rich carbonate) or the floor of the quarry (brown to tan

sandstone/siltstone) is unacceptable for use as erosion protection rock.

Rio Algom Mining LLC SUA-1 473 Section 10, Page 5 Supplement
Tailings Cell 2 Expansion Docket #40-8905
Reclamation Plan Amendments to Revision 1, July 2007



ROCK PLACEMENT
PROCEDURES



ROCK PLACEMENT PROCEDURES FOR EROSION PROTECTION

General Guidelines for Rock Placement

In general, proper placement is created by providing a relatively uniform thickness of
rock at a specified gradation. The following are general guidelines that should be used in
conjunction with specific placement criteria to achieve adequate placement of rock riprap
layers:

A. The various riprap sizes should be placed in layer thicknesses according to that
specified on the associated design drawings. In general, these specified
thicknesses are based on a minimum layer thickness being at least 1.5 to 2 times
the D5 0 rock size.

B. Where the D5o size is eight inches or more, the placement procedures should
include a certain amount of individual rock placement (using specialized
equipment or hand labor) to ensure that proper thicknesses and areal coverage are
achieved. Where the D50 size is less than 8 inches and the layer thickness exceeds
two times the average rock size, dumping and spreading by heavy equipment will
generally be the only procedures necessary to achieve adequate rock placement.

C. After the start of construction of the various erosion protection layers, test
sections of the proper thickness and gradation will be constructed for layers with
3.2", 7.8", and 9.2" D50 size rock. This test section should be visually examined,
and contractor personnel should become familiar with the visual properties of this
section; that is, the acceptable section should be used as visual guidance of proper
placement and should be used to evaluate future riprap placement. The test
section should be tested to determine its gradation and rock weight-unit volume
that will be achieved in future rock placement activities.

D. Riprap materials shall be reasonably well-graded within the limits presented in
Table 7-4. The sizes are specified in terms of square openings of-U.S. Standard
Sieves or by the Nominal Sizes of the Materials. The Contractor reserves the
right of inspection while the samples are being taken.

Placement and Compaction

A. Erosion protection materials shall be handled, loaded, transported, stockpiled, and
placed in a manner that avoids nonconformance with specifications due to
segregation and degradation, including materials moved to and from stockpiles.

B. Subgrade preparation shall be as specified in Specifications. In addition, the
subgrade (frost protection layer) shall be prepared so that it will adequately
support the rock placement equipment. Care will be exercised to eliminate the
potential damage due to rutting of the subgrade during rock placement activities.
Any rutting or deviations to the subgrade surface shall be repaired prior to the
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resumption of rock placing activities. Also, in order to prevent rock migration
into the subgrade layer, rock shall not be placed on frozen or saturated subgrade.

C. Where the required bedding material thickness is six inches or less, the bedding
material shall be spread and compacted in one layer.

D. Placing of material by methods that will tend to segregate particle sizes within the
layer will not be permitted.

E. Dumped riprap shall be placed to its full course thickness in one operation and in
such a manner as to avoid displacing the bedding material. The larger stones shall
be well- distributed throughout the mass. The finished riprap shall be free from
pockets of small stones and clusters of larger stones. Placing stone by dumping
into chutes or by similar methods likely to cause segregation of the various sizes
will not be permitted. The desired distribution of the various sizes of stones
throughout the mass shall be obtained by selective loading of the material at the
quarry or other source, by controlled dumping of successive loads during final
placing, or by other methods of placement that will produce the specified results.
Rearranging of individual stones by mechanical equipment or by hand may be
required to the extent necessary to obtain a well-keyed and reasonably well-
graded distribution of stone sizes as specified above. Larger riprap may require
individual placement by equipment. Hand arrangement will be required only to
the extent necessary to secure acceptable results. Stones shall be selected and
positioned so as to produce an essentially solid, densely placed face of rock with
all stones firmly wedged in place. Any stones that are not firmly wedged shall be
adjusted and additional selected stones inserted or existing stones replaced, so as
to achieve a solid interlock

F. For riprap placed by clam-shell or similar equipment, hand arrangement will be
required only to the extent necessary to secure the results specified herein. Stones
shall be selected individually and positioned manually under experienced
supervision so as to produce an essentially solid layer with all stones firmly
wedged in place. Any stones that are not firmly wedged, in the opinion of the
Contractor, shall be adjusted by crow-bars or similar tools and additional selected
stones inserted, or existing stones replaced, so as to achieve solid interlock.

G. Each layer of riprap shall be track-walked by two passes of a Caterpillar D6
bulldozer or equal unless otherwise approved by the Contractor. Riprap shall be
spread in a manner that will achieve full coverage and a uniformly distributed
well-keyed, densely- placed layer.

H. Construction equipment other than spreading and compaction equipment shall not
be allowed to move over the placed riprap material and bedding material layers
except at equipment crossovers as designated by the Contractor. Fill materials
shall be placed temporarily at equipment crossovers to prevent degradation of
placed riprap materials. Each crossover shall be cleaned of all contaminating
materials and approved by the Contractor before additional materials are placed in
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these areas. Other construction equipment may move over placed riprap and
bedding layers. The Contractor may restrict such traffic to minimize damage to
completed layers. Areas of riprap and bedding layers damaged by construction
equipment shall be restored to meet the requirements of the Specifications.

Acceptability of Rock Placement

A. The material placed meets the gradation requirements specified.

B. The in-place thickness of riprap material shall be between 90 percent and 125
percent of the thickness shown. Local irregularities not exceeding the thickness
limits above will be permitted provided that such irregularities do not form
noticeable mounds, ridges, swales or depressions that in the opinion of the
Contractor could cause concentrations of surface runoff or form ponds or gullies.
Riprap layer thickness will be directly measured on a specified grid to determine
that minimum thickness requirements are met. A specified area is determined on
top of the riprap layer. The rock within the grid is removed to the top of the
bedding layer (when appropriate).

C. Materials segregated or not placed according to the above requirements shall be
regraded or adjusted, or removed and replaced using appropriate equipment, to
conform with the limits given above.

D. Materials not meeting the requirements of this Section shall be removed and
placed with specified materials. Rejected materials shall be disposed of at
designated disposal Sites. Materials not meeting the grading requirements shall
be reprocessed or discarded. The Contractor may require modification of the
processing and grading operations to ensure that the specified grading
requirements are met.

Erosion Protection Materials Testing

A. The bedding material and each type of riprap shall be tested by a commercial
testing laboratory during production in accordance with several tests utilized in
the scoring process. These tests include the following:

Specific Gravity (SSD) ASTM C-127
Absorption ASTM C-127
Soundness (5 cycles) ASTM C-88
Abrasion (100 revolutions) ASTM C-131
Schmidt Rebound Hardness ISRM Method

B. Each type of riprap and bedding material shall be tested for gradation in
accordance with ASTM C-117 and ASTM C-136, as applicable. Test results shall
be in accordance with the Design Specifications.
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C. Bedding material and each type of riprap material shall be tested at a minimum
frequency of one test for each 10,000 cubic yards or fraction thereof produced or
placed.

D. At least one petrographic examination shall be made for each rock type used for
erosion protection materials. Testing shall be performed in accordance with
ASTM C-295-90.

Inspections

Daily visual inspections shall be performed to verify that quality-related activities
are performed in accordance with requirements. Daily visual inspections
performed by qualified and certified inspection personnel shall be accomplished
during execution of the various work activities to verity compliance to the above-
listed criteria.
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Cross Section AA-AA
(Background)

Final Cell 2
Reclamation Cover

=Elev 7028 -- ''

=Elev 7040

Cross Section B8-BB'
(Foreground)

Tail'ngs Cell 2
nMaterials Existing Tailings

Cell 1

7000
Channel B

Detail 4
(Figure 7.11) Channel A

Detail 3
(Figure 7.10) Cross Section AA-AA' (Background)

Cross Section BB-B8' (Foreground)
Tailings Cell 2

Option A
APPROX. HORIZONTAL SCALE: 1"=150'
APPROX. VERTICAL SCALE: 1" = 15'

Construction Notes:
1. All incidental rainfall occurring on the East Slope of

tailings Cell 2 will flow to the interface drainage
channel between Cells 1 and 2 as shown. No
incident rainfall from any portion of Cell 2 drains
onto Cell 1.

CROSS SECTION DETAILS (1 of 5)
RECLAMATION COVER - OPTION A

TAILINGS CELL 2 EXPANSION
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Topa1ope erosion rock Q=so= 1.0)
Topslope erosion rock (Der= 1.0')

Frost protection layer -

Radon barrlerfInfl'tratlon barrier

DETAIL 8
(Figures 7.3 and 7.6)

TOPSLOPE RECLAMATION COVER
AND EROSION PROTECTION

OPTION A or B

Tailings Cell 2 rateriala

DETAIL 9
(Figures 7.3 and 7.6)

CREST RECLAMATION COVER
AND EROSION PROTECTION

OPTION A or B

Not to Scale Not to Scale

Tailngs Cell 2 rat

CONSTRUCTION NOTES:

I. Rock Ripop for erosion protoction aprons shall be placed in conformance with
Appendix F of Deeign of Erooion Prot nfosr l.nTeres Stabi t-lioo, U.S. Nuclear
Regulatory Comessioni's NUREG - 1623 Final Report

2. The erosion protection for the topslope of Pond 2 shall be consteucted of a rock
disaeterdw 1.0" conforming to the gr-adation, a preseated on Table 7.4.

3. The sidealope erosion protection of Pond 2 sha" be constructed of a rock diameter
DW3.

2
" nd shall be pieced on a minimum 6" thick filtedbedding layer, and conform

to the gradation as presented an Table 7.4.

4. The erosion protection filterbedding layer shall be placed at a mininown thicknees of 6"
along the length of the Slope. The filter/bedding layer shall extend the fall slope length.
Filta/bedding material shall be spread and compacted in ne layer, and be constructed
of a rock diameer of Delf." conforming to the gradation as presented on Table 7.4.

5. Gradation test results for erosion psrotecion rock will be eviewed per the specified
gradation bands of the rock size and will also be checked against the minimum1, Da for
the specified rock size.

6. Match D.= 1.0" rock (topelope) with Dr-o
3

,2- rock (sideslope) at crest usanision.

7. Maintain mninmm thilaess of erosion protection s• d cover layers at crest transition.

8. Tailings Cell 2 materials to be placed in maximum 6- compacted lifa and compacted to
90% standard proctor density ±3% opi•on mointure content

9. Radon barrie!lunfflleion, layer to be placed in maxi-no 6" compactad lifn and
compacted to 95% stiadard proctor de•sity +2% opteumn moisture contest.

10. Frost protecon layer to be placed in e mrown 6" coropacted lifts and compacted te
90% standard proctor density at moisture content necessary to achieve required
miniumn compaction.

DETAIL 10
(Figures 7.3 and 7.6)

SIDE SLOPE RECLAMATION COVER
AND EROSION PROTECTION

OPTION A or B

Not to Scale

RECLAMATION COVER AND
EROSION PROTECTION DETAILS

TAILINGS CELL 2, OPTIONS A OR B
AMBROSIA LAKE MILL

RIO ALGOM MINING LLC
GRANTS, NEW MEXICO TETRA TECH

PROJECT No. 4690046-100 DRAWING BY: EJS 8/1/07

FILE NAME: RiAtJgom Detoils.OWG REVIEWED SY: COS
FIGURE 7.7



DETAIL 1 (SEE FIGURE 7.3 AND 7.6)
TAILINGS CELL 2 EROSION PROTECTION

CATCHMENT 1 OR 1B APRON
TYPICAL SECTION

- Sideslope Rock Cover (DO = 3.2")

FlIer/Bedding Layer (D. = 1')

Radon Barrier I Irfltration Layer

Tailings Cell 2 Materials

NOT TO SCALE

CONSTRUCTION NOTES:

I. Rock Ripaap flr eraoson protection aprona hall be placed in conformance with
Appendia F of Design ofErslon Prtectsinfor Long-Ter, Stabidlioal, U.S. Nuclear
Regulatory Comoission's NUREG - 1623 Final Report.

2. •he erosion promtetion apron width was designed based on NUREG recommendations
in rcouunction with local stmnn ron off p Iramets and calculations. Per NUREG
methods, the required rock size for the apron with a local storm PMF is equal to a DW-
8.8". To minimize rock types required to complete erosion protection rystems at the site,
the rock tize detoiled in thxis spron is tairnir to the rock oice used in other deig atosh

at the site, Dmo9X.

3. Eronsin protection aprons shall be sloped to the downstream edge with a minimau
slope of two percent or at a slope that matches the slope of the natural ground, should it
be steeper thou two percent.

4. Erosion protection apron excavations shalt he ceostructed with 2H: 1V slopes to persit
placement of the filer materials as shown above.

5. The erosion protection apron shall be constructed of a rock diameter Dsr
9
l"

conforming to the gradation as presented on Table 7.4.

6. The erosion protection filttribedding layer shall bh placed at a minimmn thickness of 6"
aslng foe length of the apron. Fdter/baddlag materials shall be spread and compasted in
oea layer.

7. The apron erosion rotecon filtt(eodding layecr hall ob consucted of a ruck diameter
Dý- I", conforming to tfo grndation as presented on Table 7.4.

8. Gradation test results for erosiom proection rock will be reviewed per foe specified
gradation hands of the rock nice and will alao be checked against the minimum Dat for
the specitiod rock sice.

9. The erosion protection apron shall be conistucted continuoualy along the southern base
of Catchenet I (Option A) or Camtemem IB (Option B) of Tailings Cell 2 to the limits
shown on Figure 7. .A or 7.13.B rspectflly.

10. The onnios protection apron shall be constructed level throushout to prevent
longiftdina flows within the apron. The erosion protection apron shal be constructed
ouch that flow from the embankment will flow perpen•lcular to the apron and onto the
mti grade where ti will drain away from the erosion protection apron.

DETAIL 1
TAILINGS CELL 2 EROSION PROTECTION

CATCHMENT 1(OPTION A) OR 1B(OPTION B)
AMBROSIA LAKE MILL

RIO ALGOM MINING LLC
GRANTS, NEW MEXICO TETRA TECH

PROJECT No. 4690046-100 DRAWNG BY: PAW 8/1/07

FILE ?MtE: N-a Rg7,8-Detoil t.dw, REVIEWED BY: JMM
FIGURE 7.8



DETAIL 2
(Figure 7.6)

TAILINGS CELL 2 EROSION PROTECTION
CATCHMENT IA

TYPICAL SECTION

Tailings Cell 2 Materials

NOT TO SCALE

CONSTRUCTION NOTES:

I. Rock Riprq, for erosion protection aprom shall be placed in conformancu with
Appeado F of Design of ErosionPnva for Lox&g-T"•, Stabilizaion, U.S. Nuclw
Regulatory Commntin'a NUREG - 1623 Final Report,

2. The erosion protection apron width was designed based on NUREG rc areafions
in conjunction with local slorm ram off pasmeate and colcolaltios. Per NUREG
methods, the requird rock size for the apron with a local slarm PM is equal to a Dso•
6.8". To minimize rock types required to complete erosion protection systems at the site,
the rock size detailed in this apron is smiilar to the rock size used in other design rosi
at the site, D,=9.2".

3. The erosion protection apron shaltl be constructed of a rock diameter 13
0

-9.2"
conforming to the gradation as presented on Table 7.4.

4. The erosion protection filter/bedding layer shall be placed at a minimum thicmess of 6-
along the length of the apron. Filtec/bedding materials shall be sprmad and compacted in
one layer.

5. The apron erosion protection filte/bedding layer shall be constoscted of a rock diameter
D•=l'", conforming to the gradation u psesented on Table 7.4.

6. Gradation tont results far eosion poci rock will be reviewed per tde specified
gradation beads of tde rock sie and will also be hoacke against the minimmD
for te specifid rock aim.

7. The crosion prmcion apron shall be constructed continaously
along the southern base of Catchmen I A (Option B) of Tailings
Cell 2 to the limits shown on Figure 7.I.B.

8. The emsion protection apron shall be constuctred level
throughout to prevent longitudinal flows within the alomn. The
erosion protection apron shall be cornlraseted srac that flow
from the ensanhanent will flow perpendicular to the apron and
onto the southern embankmenot beoch of Tailings Cell 2 where it
will drain away from the erosion protection apron.

DETAIL 2
TAILINGS CELL 2 EROSION PROTECTION

CATCHMENT 1A - OPTION B
AMBROSIA LAKE MILL

RIO ALGOM MINING LLC
GRANTS, NEW MEXICO TETRA TECH

PROJECT No. 4690046-100

FILE NAME: RioAlgom 7-9.DWG

DRAWING Br: EJSf8 FIGURE 7.9
REVIEWED Er: COO



Where Applicable, Compacted Fill
Shall Be Placed To Provide The
Mioimuso Trench Depth Of 3.2 ft.
Where required, a 5 ft Wide Berm
Width Shall Be Provided With Positive
Drainage Into The Channel/Apron.

DETAIL 3
(Figures 7.2 and 7.5)

TAILINGS CELL 2 EROSION PROTECTION
CHANNEL / APRON A

TYPICAL SECTION

PMF Elevion o

Proposed Top of-Cr n -l Elevation

- 21' 
21.7' 2.2'~~ 2s51' -

D,=.7.8 16"

15.7' I21.8'

NOT TO SCALE

CONSTRUCTION NOTES:

Rock Riprap for erosion protection shall be placed in conformance
with Appendix F of Deign ofErosion Prvtecioa forLong-Ter-
Stabl/frarloo, U.S. Nuclear Regulatory Commission's NUREG - 1623
Final Report

2. The bottom of the channel/ap• shall be constrcted flat from side
slope to aide slope to prevent concenltraed flows.

3. Where applicable compacted fill my be placed on the exterior to
construct an embankment that will provide the minitnum 3.2 ft of
depth for the -I--el/apron. The fill mquired to comslat the
embankment shall conist of material excavated from within the
chmanel/apron renrch. The fill shall be compacted to a minimom of
90% of maximmon density as determined by ASTM D-698 and within
+/- 3% of optimunm moistre ctcoent. Each lift of fill shall not exceed
a loose tIiclness of Il ionche. The embankmesr shall rioii tr
5H:IV dope on its interior and a 211: IV slope on the exterior. The
embanrnet shall haves crest width aofot less than ft

4. The exterior slope of the chann/elapron shall be comnstruced with
2: IAV slopes. Tho interior dope shall match Se consurcrted
embankmnt slope, approximately 5H: IV.

5. The chanmel/apron excavrtirn shall be constreted with bottoms free
of loose debris, vegetation and muddy surftces. When required, raft
material shall be removed and replaced with approved material
compacted to a minimum of 90% of maximum density as determined
by ASTIM D-698 and within +/- 3% of optrimam moisture content

6. The thaboel/apron thall be covered with a minimum of 16" of Din
=7.8" rock The rock shall be exteoded up the side slopes to the
existing grade on the exterior and interlock with the existing interior
rock placed on the Cell 2 embankment slope as shown above.

7. The clmael/apron erosion protection rock shall be constructed of a
reck diameter D5) =7.8" conformning to tho gradation as presented on
Table 7.4.

8. Gradation test resuots for erosion protection rock will be reviewed per
thS specified gradation bands of the rock size and will also be
chechod against the mintm D50 for thS specified rock size.

9. Tho erosian peotection beddarg/filer layer shall be placed at a
minimm thicknim of6" along the length ofthoehacne l/apeor.
Filler/bedding materials shall be spread and compacted in one layer.

10. The channel/apron erosion protection filter/bedding layer shall be
constructed of a rock diameter D5D = I" conforming to the gradation
as presentd on Table 7.4.

DETAIL 3
TAILINGS CELL 2 EROSION PROTECTION
CHANNEL/APRON A - OPTION A OR B

AMBROSIA LAKE MILL
RIO ALGOM MINING LLC
GRANTS, NEW MEXICO TETRA TECH

PROJECT NO. 4690046-100 ORAWING OY: EJS 8/1/07

FILE NAME: RuoAIgom 7-10.0 1EDIEWEING BY: COS FIGURE 7.10



DETAIL 4 (FIGURE 7.2 AND 7.5)
TAILINGS CELL 2 EROSION PROTECTION

CHANNEL / APRON B
TYPICAL SECTION

Where Applicable, Compacted Fil Shall
Be Placed To Provide The Mit•imum
Trench Depth Of 3.0 ft Where
required, a 5 ft Wide Berm Width Shall
Be Provided With Postive Drainge Into
The ChanfApron.

Erosion Proectilon Rock Layer (DIw =7.) Proposed Top of Channel Blevatioa

L 2

Ds, = 7.8" 16"

NOT TO SCALE

CONSTRUCTION NOTES:

I. Rock Riprap for erosion protection shall be placed in conforamoame
with Appendix F of Desn of Esoslin Prioteelrn for Lorg-Tann
Stabilization, U.S. Nuclear Regulatory Commissions NUREG -1623
Final Report

2. The bottom ofthe chanelspron shall be constructed flat fion side
elope to sde slope to preven Concentrated flows.

3. Where applicable, compacted fill may be placed em the exterior to
construct an embankment that will provide the tin miumo 3.0 fl of
depth for the soo n The fiES spaiced to constot the
embankmene shall coosit of material excavated forn within the
cbotnsl/aprn tzeach. The fill shall be cosmlpcted to a minimom of
90% of maxinmnm density as determined by ASTM D-698 and within
+/- 3% of optimim moistme conent. Each lift of fill shall not exceed
a loose thickness of I0 inches. The embankmen shall tainu i the
5H:lIV slope onits interi" end a 21-IV slope cn the extert•r. When
required, the embanhmienl shell have a craw width of not hsas than 5
ft.

4. The exrior slope of the chanVpren shall be construtd with
2H:IV slope. The interior dope shall match the comsitted
embahnklmexl dope, apwoximaetly 5ILV.

5. The chaenemlapron excavation shall be •onstructed with hotloms file
of loose debris, vegetation and muddy srfaces. When qufi•ed, soft
material shall be removed end replacd with approved niateial
compacted to aminimou of 90% of maximum density as determined
by ASTM D-698 and within +/- 3% of optimum moisture content

6. The channel/apron shall be covered with a minimum thickness of 16"
of Dso -7.80 rock. The rock shall be extended up the side slopos to
the existing grade an the exterior sod interlock with the existiog
interior cock placed on the Cell 2 eombankment slope as shown above.

7. The ehaoel/proo esosion promteotion rock shall be constructed ofa
too diameter Do -7.8' conforming to the gradation as presented • n
Table 7A.

8. The etosim e lotection filter/bedding layer shall be placed a a
minimnt thikmess of 6" along the length of the chawnel/oproo. The
flklbedding material shall eiend up tie 2H:IV side lopes sd end
flush with the existing ground elev"tion. Fillr/bedding materials
shall he spread mid comported in one layer

9. The channallata/ps omatin protection fitn•/•heddihg layer shall be
coentructed of a rock diameter Dwfl" confoasming to the gradation as
presented on Table 7.4.

DETAIL 4
TAILINGS 2 EROSION PROTECTION

CHANNEL/APRON B - OPTION A OR B
AMBROSIA LAKE MILL

RIO ALGOM MINING LLC
GRANTS, NEW MEXICO TETRA TECH

PROJECT NO. 4690046-100 I DRAWING BY: PAW 8/Il/07
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CROSS SECTION H-If (FIGURE 7.I.A AND 7.1.B)
TAILINGS CELL 2 EROSION PROTECTION

CHANNEL / APRON C
TYPICAL SECTION

SCALE: I in - 5 ft

CONSTRUCTION NOTES:

1. Rock Riprep for erosion protection dhal be placed in confonnance
with Appendix F of Desit ofErosion Poz enifoi Long-Tern
Sosbfilalrionm U.S. Nuclear Regnulory C;omission's NUREG -1623
Final Report

2. The bottom of the chaonel/apron shall be constructed f1t. from side
slope to side slope to prevent concentrated flows

3. Where applicable, compeacted fill may be placed on the exterior to
comsuct as embankmek t that well provide the minimue 5.0 ft of
depth for the chaanel/po. The fill required Io CMonlICrt the
embsnkment shall consist of material cxcavated from within die
channeliapron trench. The fill shall be compacted to a mininmm of
90% of maxin-m density on determined by ASTM D-698 snd within
4- 3% of optinatn moistsue content Each lift of fill shall sot exceed
a loose thicknels of 10 inmcls. Whes iquired, tIe embankment shall
have a crest width of not less than 5 ft.

4. The sideslopes of the chanmel/apron shall be ennu-cted with 2H:IV
slopes.

5. The chanclVapron excavatiou shell be constructred wit boteoms ftee
of loose dceris, vegetation and muddy sutrfaso. When requcrd, soft
material shlio be ranoved and replaced with approved masteal
compacted to a mininmm of 90A% of maxei•um density ns determined
by ASTI'M D-698 and within 4+/ 3% of optimum moistsur content

6. The channel/open shall be covered with a minimum thickneus of 16"
of Dso -7.8" rock. The reck shall be extended up the side slopes to
the existing grade on tIe exter•i sd interlock with the exisling
iterior rock placed on the Cell 2 embankment slope as shown above.

7. The chnmnel/aprton ereion protection rock shall be uonstaucted of a
rock diameter D50 7.8" conforming to the gradation as presented on
Table 7.4.

8. The erosion protectio filterbeddiag layer shall be placed ao a
minitrma thicknes of 6" along the length of the channe/apron.
Filtedtehing materials shall be spread snd compacted in on layer.

9. The chanel•/pron rosion protection fle n shall be
comstrutd of a rock diameter D• -1" R onfonming In the gradation
as prese•ted on Table 74.

10. Gradatio rest results for erosion promection rock will be reviewed per
the specified goodatio bands of the rock size and will also be
checked against die mirummu Do for the specified tok sire. CROSS SECTION H-H'

TAILINGS CELL 2 EROSION PROTECTION
CHANNEL/APRON C - OPTION A OR B

AMBROSIA LAKE MILL
RIO ALGOM MINING LLC
GRANTS, NEW MEXICO TETRA TECH

PROJECT No. 4690046-100 DRAWI4NG BY: PAW 8/1/07

ILE NAME: NewFig 7.12-CrosaSertiooH.dwq RENED BY: JMM
FIGURE 7.12



DISCHARGE APRON PLAN VIEW
CHANNEL A

(FIGURE 7. I.A OR 7. I.B)
740

DISCHARGE APRON TOE
SECTION A-A' (FIGURE 7.13)

NOT TO SCALE

6"7

Tr0

WORK BEDDINGJFILTER ROCK
INTO UPPER PORTION OF ROCK
SURFACE IN APRON AREA

DISCHARGE APRON WING WALL
SECTION B-B' (FIGURE 7.13)

NOT TO SCALE

WORK BEDDING/FILTER ROCK
INTO UPPER PORTION OF ROCK
SURFACE IN APRON AREA

2.5NOTE:
ELEVATED APRON

"WING WALLS TO BLEND
WTD" EXISTIOG GRADE

WVT=IN 25 FEET. I1"

CONSTRUCTION NOTES:

I. Rock Siprop for orosron proteclton sAal be placed ip confo-onan¢o plh
Appdfix FP of Desig of E0sion Protection fo Long-Tetp Stobiliottoo,, U.S.
Nuc/pot R itlo'y Comissiron's NIRSO -1623 Final Report

2 TAR bottom of h channael shall he conotrotod flat ftora sido slope to side slope
to prerRat coentotlaer flows.

3 The chantel %,vtlion shall be -oomtructtd with bittoms Irm of looso debris,
%egctatton Rod = vody sooftpcs

4. TAR dischargep erot tsion portootin rook shall be tied into thA tsheoRgR
-cI tok and -otsttWt ,th i•.t t thiedpi .h s of 86 of Do7 N" rock.

Atops dRttMbed duog womslttxtipn of the apron shall be tRVaRgteatd.

S. Thp drhage apron mromaon protection tock sholl Ae ooasptcted of a rook
dieter D-to7 8" confotmig to the grdtiontt oa paotooood on Table 7 4

6 The crosion pitott=o t]ltpr/Aodding Lyper shall Ae placed at a mimmurn thi/knoss
S6A" alonrg the length of the upaon Tho filter/bedding Saloeoia shall extend up to

2H: I V sole slopes to t•A -xostung gtode and end below tht erosion protection rock
layet on Itoi side lopes and crstas op-sho bhoto Ffltcrloedding mtterials shall
be sp..dd too ompotd in .o layer

7 TAR disobhoge opron ¢oosio protecion fihetr/bddmg layer shall be copmop ttd of
a took dtrocto Ds6= 1" conforming to the grdation as presented on Table 74 4.
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DISCHARGE APRON PLAN VIEW
CHANNEL C

(FIGURE 7. I.A OR 7. I.B)
w0o

DISCHARGE APRON TOE
SECTION A-A' (FIGURE 7.14)

NOT TO SCALE

T
It-

I
t

WORK BEDDING/FILTER ROCK -
INTO UPPER PORTION OF ROCK
SURFACE IN APRON AREA

DISCHARGE APRON WING WALL
SECTION B-B' (FIGURE 7.14)

NOT TO SCALE

NOI

ELEVATES APRON
WINAG WALLS TO SLEND
WITH EXSTISNG GRADSE

WITHIN 25 FEETf.

CONSTRUCTION NOTES:

J. Rook Riprp for roosion ptoroleon %hbl h placed in watforomrt 0uth
Apperodt F of Drgnoof E.oi Ptaot io for Lorg-T-rr Stabilhtaioar, U.S.
NucIler Regulatory Commrssion's NUREG 16-1623 Firal Report.

2. Tho botom f the chaneorl srll hbe onstruted flat tnom side slopo to side slope
to proe't coentruted % Rows.

3 The chotnel exocavlion rhall be noror•teld tith bottom. frt of looro debris.
-puotikr ood oroddy ostaco

4. The discharge prun erosion peteloono rock shall be tied into tha dishorge
.hoorol rock :od -natruOeed ith . moinirrtm thockrrs of 16" of D-r7 8" rock
Areas disturbed during ounsftutiot of o aproon shall be rovegototod.

5. Tho disrhargt prnor aronot- protectioo rok shoti be ooruror ted of a rock
diameter D-•=9.2" -conftolrm i to the gradation as presn on Tablo 7.4.

6 The erotsio protecloron fitrlGrbdding laye shtall be plaoed at a mtnimum
thocknes of 6' along thS 1egt0 of the apron The rdter/bmkdiog material hall
eotend up So 2H: ZIV side slopes to dSe -tiotog grade and end below th erosion
pmtrottn rook haer on the side slopes and creots as ahoo abor. Filt-/Beddirg
materioals tho be spread and compacted m -on layer.

7 Tho distharg op.oo erosion prootoono til¢rbhoddhIo loy.r shall bh mooo•otod
of a trk diametor Dso I * onfotming to thS gradation as pr-tred on Table 7.4.

SGradation test erosl"o for -rooson protootior rock 0ri be reviow-rd per the
specified gradation bands of h rok siz and ot1 also be checked against the
muinriourm D, for tthS sprlied rook ri=

9 During onstrwton of Chanarll A dischrpg apron, tre rock protection and radon
aovet o thS exsting ridiogs woa drall be reroved mid replaoed or
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DETAIL 5 (FIGURE 7.4)
TAILINGS CELL 2 EROSION PROTECTION

CATCHMENT 4 APRON
TYPICAL SECTION

Sideslope Rock Cover (Dte=3.2*)

Filter/Bedditg Layer (Da-l")

Frost Protection Layer _

Toe Eroslon Protection
Rock (, --'9.2-) -

Filfter/Bedding Layer (Dee =1')

4.0' I 8.3 62

NOT TO SCALE

CONSTRUCTION NOTES:

L Rock Ripap for erosion protection spoon shall be placed in conformnnce with
Appendi F of Design of Erosion Prote•ion for Long-Term Stbhlization, U.S. Nuclear
Regulatory Comanmisionos NUREG - 1623 Final Report

2. The erosion protection apson width was designed based on NUUREG recommendations
in coanmction with local stom nor off pemmensr and calculations. Per NUREO

ods, the reired rock sz for e n with e toal c ros PMF ie equel r Doe
7.6'. To minimize rock types requited to complete erosion protection systems as the site,
the rock size detailed in this apoon i s itilr to the reck size used in oher design tasks
at the sit, ".=

9
2".

3. Erosion protection aprons shadl be sloped to the downstre•m edge with a minimum
slope of two percent or at a slope that matches the slope of the natural gsound, should it
be steeper tham two percent.

4. Erosion protections eapon excavations shall be constructed with 2H: I V slopes to permit
placement of the filter mateials as shown above.

S. The erosion prectnion spreo shall be constlucted of a rock diameter Do--.2"
conforming to the gradation as presented on Table 7.4.

6. The eresion proaction fifterbedding layer shall be placed at a minimeno thickness of 6"
elotg the length of the apron. The filter/bedding material shall extend up the 2V: IH
sides and end below the Tailings Cell 2 crmosn protection rock. Filter/bedding material
shall be spread and conpocted in one layer.

7. The apron er•sion protection filter/bedding layers shell be constructed of a rock
diameter Dso-l" confo•milg to the gradtion as presented on Table 7.4.

8. Gredation test results for ersion protection rock will be reviewed per the specified
grdaotion hands of 6w rock size s•d will also be checked aganist the minium Dr for
the specifiled rock siz.

9. The erosin prtectimon epon shll be constrsct•d coimoomunly along the base of
csatchmnt 4 of Tailings Cell 2 to the limits shown on Figure 7. lA or 71..B.

10. The erosion prcon spron shall be coesnucted level throughout to prevent
loneigdinal flows within the apron The eromion protection apron shall be Constrncted
such thst flow from the embankment will flow pependicular to the aspo and oant the
eisting grade whore it will dhain away from the =on pratecnon apron.
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Slide pe erosion rock (Do=3.2")

Fitlr/beddlIn layer (O=l.(0') -

Frost protection layer

Radon barder/lInlltraton layer -.

1.1'

Tailings Cell 2 materials

\4

DETAIL 6
(Figures 7.3 and 7.6)

TAILINGS CELL 2 EROSION PROTECTION
CATCHMENT 5 APRON

TYPICAL SECTION

Not to Scale

CONSTRUCTION NOTES:

1. Rock Riptap for erosioa protecton epraes shall be placed in conformance with
Appendix F of Dags nof Erosion ProW.11 for Long-Term Stabilztarior U.S. Nuclear
Regulatory Commission's NUREG - 1623 Final Report

2. The eroson protection apron width was d ged based on NUREG recommendatons
in conjunction with local storm run offparameters and calculations. Per NUREG
methods, the requaired rock arsz for the apron with a local stomn PMF is equal to a %e
8.8". To minimize rock types required to complete erosion protection system atthe site,
the rock size detailed in this apron is similar to the rock size used in oth-erdesign tasks
at the site, Doe9.2".

3. Erosion protectdon aprons shall be sloped to the downstream edge with a minimum
slope of two percent or at a slope that matches the slope of the natmal ground, should it
be steeper than two percent.

4. Erosion protection apron excavations shalt be constaucted witl 2H:-I V slopes to permit
placemont of the filter materials as shown above.

5. The erosion protection apron shall be constructed of a rock diameter D--9.2'
conforming to the gtsdation as presented on Table 7.4.

6. The erosion protection filter/bedding layer shall be placed at a minimum thickness of 6"
along the length of the apron. The filter/fedding material shall extend up the 2H:IV
sides mad med below the Tailings Cell 2 erosion protection rock. Filteribedding material
shall be spread and compacted in one layer.

7. The apron erosion protection filter/bedding layer shall be constructed of a rock diameter
Ds- 1.0" conforming to the grasdaion as presented on Table 7.4.

8. Gradation test results for erosion protection rock will be reviewed per the specified
gradation hends of te rok size and will also be checked againsr the mainiomuse for
the specified rock size.

9. The erosion protoction apron shall be constructed continuously along the base of
atechment 5 of Tailings Cell 2 to the limits shown on Figare 7.1 A or 7. 1S.

1O. The erosin promction apron shall be construted lvel throughout to prevent
longiteacnal flows within the apron. The roioa protection apron shall be constructed
soch that flow from the embarnment will flow perpendieslar to tde apron and onto the
esting grade where it will drain away from the erosion protection apron.
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Sllkeskipe erosion rock (Det0 3.2j

Filer/beddlng layer (Dao=1.O1 -

Frost protection layer -,

North Disposal Area
recamaion cover -

(Note to).
1.1'

North ODisposal
Awes r6deteil

DETAIL 7
(Figure 7.4)

TAILINGS CELL 2 EROSION PROTECTION
CATCHMENT 5 APRON

TYPICAL SECTION

Not to Scale

CONSTRUCTION NOTES:

I. Rock Riprp for erosion protaction apros shall be placed in conformance with
Appendix F ofDesign ofEro-lon Protecti-ofor Long-Ters Stab alo U.S. Nuclear
Reguatory Commussion's NUR.G - 1623 Final Report

2. The samtoi protectior apron width was designed hased as NURIE rewosetdations
in conjuozeien with keel o n sterm off paramct and castais. Pr NUREG
metheds, the required rock size for the apron with a local storm PMF is equal to a Dso
8.8". To minimize reck types required to complete erosion protection systaem at the site,
the rock size detailed in this spree is similar to the reck size used in other dmign tah
at the site, DFo-.2".

3. Erosion protection aprons shall be sloped to the dowasteam edge with a inismmm
slope of two pean or at a slope that matches the slope of the natural ground, eheeld it
be steeper tha two percnt.

4. Erosion potocon spren excavations shall bh constructed with 2H:IV slopes to Permit
placement of the filter materials as shown above.

5. The erosion protection Iapo shall be constructed of s rock diameter Ddo9.2"
conforming to the gradation as presented on Table 7.4.

6. The erosion protection filterbedding layr shall be placed ore maniB thickne as 6"
along the length of the apree. The filter/bedding maria shal xatend up the 2Hl V
sides and end below the Tailings Cell 2 erosion protetie rack. Filter/bedding material
shall be spread and compacted in one layer.

7. The aspre erosion pretocria filtl/bedding layer shall bh constructed of a rock duiete
Ds1l.0' confamilg to the gradation as presented on Table 7.4.

8. Gradaim teo results fan eosion mprotection rank will be reviewed per the specified
gradamtion bands of the rock size and will also bh checked against the sainiimu Dw

0 
fur

the spscified rock size.

9. The emsion prot•ion apron shall ha constructed continumesly along the bate of
catchment 5 ofTailings Cell 2 to the limits shown on Figure 7.1 A or 7.1.W.

10. Tre erosion protection sprae shall be constructed level throughout to praen
lonegitdinal flows within the spron. The emion protectim apron all b onstaructed
coc that flow teom the e will flow Perpendicular to the apron and onto the
easstiag grade where it will drin away frem the erosion protection spree.

II. North disposal ara and cover design to ha imladedt utler a fisome design package. Ith
final design will be submitted to NRC for approval prior to placmaent of cover over the
North disposal cell (icerse condition #32). DETAIL 7
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CROSS SECTION I-I' (FIGURE 7.L.A AND 7.1.B)
TAILINGS CELL 2 TOE EROSION PROTECTION

NORTH SIDESLOPE APRON
TYPICAL SECTION Flber/Beddrng Layer (D=1')

To Match Exsting Grade

11.5'

Exdstlng Grade and Slope - Slope = 2%

NOT TO SCALE

CONSTRUCTION NOTES:

I. Rock Riprap for maosim protection aprons shall be placed in confomance with
Appeadin F of Desin of Eros/or Protectilor for Long-Tewm StabXlmon, U.S. Nuclear
Regulatory Commision's NUREG - 1623 Final Rcpot

2. The north siduslopc erosion protectionr apron shll be conotsrcted of a rock diameter
Dsd=

3
." conforming to the gradation as presrntod on Table 7A.

3. Tho North sideslope erosion protection (D[W3.2%, a an Sidestpe Rock Cover)
trositiom into the toe rosion protection rock (DIo=-.2").
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CROSS SECTION J-JP (FIGURE 7.I.A AND 7.1.B)
TAILINGS CELL 2 TOE EROSION PROTECTION

SOUTH SIDESLOPE APRON
TYPICAL SECTION

Flitr/fBedding Layer (Dso=l)

- Frost Prtecton Layer Toe Erosion Protoo Rock (Dan --9.2-)

Exbft Rock Cover _
(D., =1.or)

Tallngs Call 2
dNOT 

TO SCALE

NOTES:

I. Rock Riprop for erosion protection aprnmn shall be placed in cortfirmarnee with
Areraix F of Design of omlon Pmftco for Losg-Tem Stablkatlon. U.S. Nuclear
Regulatory Commissios'sNUREG - 1623 Final Report.

2. The south sideslope erosion protection apron aholt be constrted of a rock diameter
Ds=91T conforming to the gradation on presonted on Table 7.4.

3. The South siderlope emosion prot•cion (Dre=91) shall tromuniton nto the toe eroson
potction rod (Da-9t. ").
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