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Task 3 Channel Design - Channel - Inputs to get channel Depth
DISCHARGE CHANNEL

1. MANNING OUTPUT

R OEN QHANL DSG-SRKLER'S'EQUAIN~7
ASSUMPTIONS & EQUATIONS Where K=Ave Flume Data (ACE 1994)

Mannings Value., n - K(D90)A0.16667
D90 of D50 = 9.2 inch Rock Particle Distribution = 12" (See Design Report For Gradation)
Note: Army Corp. of Engineers - Hydraulic Design of Flood Control Channels (1991)

CALCULATION: Using Army Corp. Of Engineers (ACE) Method (ACE, 1991)
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2. CHANNEL DEPTH OUTPUT
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O HEC-RAS Plan: Plan 61 River: Pond 1 Discharge Reach: 1 P rofile: PF 1

TT.SrFevC-lV S. 1T72e -E.G. Sloe- e hý- 'ýL ';-D - --aT

" 498.00 6S52.00j 6953.94 6954.321 6955.37 0.06001. .1 51.B 255, 1.36

,, .J. 498,00 6946.0D 694794 6948.321 6949.371 0.060015 9,61 61.64 33.51 1.36

__,_,.'__- 2r90 '. ., , 493,00 6943.00 6944.94 6945.321 6946.37 0.060011 9.61 51.84 33.55 1.36
•'::r' , !2.5.i ' • 496.00 6941.501 6943.44 6943.62 6944.67 0.060015 9.61 51.341 33.55 1.36

200 498.00 6940.00T 6941.75 6942.17 6943.30 0.064753 9.99f 49.84 32.00 1.41

175_;..r-:'1 491.00 6939.56 6942.11 6941.73 6942.77 0.017541 6.481 76.89 35.211 077

49B.00 6939,12 6941.67 6942.33 0.0175761 6.481 76.83 35.21 0.77

100 49.0 6936.24 6940.80 6940.41 6941.46 0.017506 6.47 76.94 35.22 0.77

. . 496.00 6936.49 6939.05 6936.66 6939.70 0.017506 6.471 6.94 35.2 0.7
I
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Job Title: Calculation D.A: By: M. Bone
Rio Algom Mining LLC Exterior Site Drainage 1/25/2008
Arroyo Del Puerto Design Flowrates and Erosion Protection File Name:
Erosion Protection Measures Calculation D.1 -Exteriorn Design Rev 1

Calculation D.1
Rio Algom Mining LLC

Ambrosia Lake, New Mexico
Arroyo Del Puerto

Exterior Site Drainage Calculations
Design Flowrates and Erosion Protection

1. Probable Maximum Flood (PMF) Magnitude Discussion

Calculation of a PMF from a probable maximum precipitation (PMP) event requires information

on the type of storm, the geometry of the basin, the infiltration properties of the basin as well as

assumptions about the behavior of the flood peak as it travels through the basin. The number
and uncertainty of variables in the calculation can lead to greatly varying results in the

magnitude of the PMF.

Previous consultants to Rio Algom Mining LLC on the project developed a PMF value of

78,000 cfs which was approved by the NRC inprevious design documents. It has later been

suggested by the NRC that a much larger PMF value (200,000 cfs) should be used. For

purposes of the present design the PMF value of 78,000 PMF will be used without adjustment.

In a previous Maxim (Tetra Tech) design report, "Pond 3 Erosion Protection and Erosion

Protection for the Area North of Pond 1, Ambrosia Lake Mill, New Mexico (Maxim, 2002)",

a PMF value of 75,200 cfs was calculated using the HEC-1 model (U.S. Army Corps of

Engineers, 1990). The flood analysis was modeled with the following:

a) a 6-hr PMP, local storm with areal reduction - 9.2 inches

b) basin area = 57.6 square miles

c) The entire drainage area (57.6 sq. mi.) was input as one basin without subdividing
into subbasins.

d) A curve number of 73.4 was used as a composite for the entire drainage basin.

The following items are noted that would suggest that the Maxim calculation of 75,200 cfs

was performed on a conservative basis.

a) A drainage basin of 57.6 sq. mi. would have an areal reduction factor of -40% when

modeling with only one basin and at least -80% when subbasins are modeled.

A PMP value of 9.2 inches would indicate that a reduction factor of 96% was used

which would be very conservative.

b) Modeling with only one basin instead of several subbasins would also produce a

conservative result. A more appropriate depiction of the drainage area with delineated

subbasins in shown in Worksheet Tab "PMF Drainage Area", (calc. Sheet 4 of 73)

c) It is also noted in the delineated subbasin map that Subbasin 4D (comprising 11% of the

drainage area) enters the site at Pond 9 which is below the present area of

design and therefore would ot impact the design.

d) Also the Geomorphic Report by Jerry Lindsay, Appendix E, Design Report, would

tend to suggest that due to high infiltration rates that a curve number of 73.4 might

be on the conservative side.

SUA-1473
Docket #40-8905

Worksheet Name:
Sheet 1 of 73 Calculation Summary-D.1



Job Title: Calculation D.1: By: M. Bone
Rio Algom Mining LLC Exterior Site Drainage 1/25/2008
Arroyo Del Puerto Design Flowrates and Erosion Protection File Name:
Erosion Protection Measures Calculation D.1 -Exteriorn Design Rev 1

2. Design Options

Given the location of comtaminated tailings materials located in Ponds 1, 3, 4, 5, & 6, three options for
evaluated to provide protection measures for flood flows associated with the Arroyo Del Puerto.

These options were as follows:
Option 1 Relocate the Arroyo Del puerto to its historical alignment and provide erosion protection of the channel

and the overbank areas for the PMF flood flows.
Option 2 Provide a diversion embankment/channel to route the PMF flood flows of the Arroyo del Puerto

to the northeast side of Pond areas 4, 5, & 6. Interior site drainage would be provided by a channel
located in the historical alignment of the Arroyo Del Puerto. The PMF flood flows of the Arroyo Del
Puerto would not directly impact any of the contaminated areas.

Option 3 This option involved Option 1 with a weir embankment feature located on the downstream side of
Pond Areas 4, 5, & 6. The purpose would be to back up flood flows within the comtaminated zones
of Pond Areas 4, 5, & 6, thus reducing flow velocities and reducing rock protection sizes.

It was determined that Option 2 provided a better technical solution as well as a better economic solution.

3. Diversion Embankment/Channel Design Layout

An initial design used a 15 ft high embankment with 3:1 side slopes, and a channel width of 250 ft with the bottom
sloping 1 1/2% down and away from the berm.
The final design varies the height of the embankment from a maximum of 16.62 feet down to 12.50 feet.
The embankment has 3:1 side slopes on both sides from the upstream end down to Station 27+50. From that point
until the end of the embankment at -1 +75 the diversion channel side of the embankment will transition to a 4:1 slope
that is continued to scour depth with buried rock protection.
The diversion channel width is 250 feet sloping 2% down and away from the embankment from the upstream end at
the entrance road down to Station 5+00. At this point the channel transitions to a wider cross-section. The wider
cross-section maintains the 2% downslope for 250 feet and then continues with a level channel bottom beyond this point.
This is shown in the cross-section on "Drawing Sheet 6'.

The alignment is shown on "Drawing Sheet 4".

The layout of the diversion embankment/channel is driven primarily by balancing the cut and fill, and approximately
matching the upstream and downstream existing elevations. Another consideration is matching the converging
elevations of the interior and exterior channels as they come together at the northeast corner on Pond # 9.
The slope of the diversion channel was adjusted along its course so as to best balance the cut and fill.
The geometric data and volume of cut and fill for the Diversion Embankment/Channel is shown on
Worksheet Tab "Cut-Fill Volumes", (calc. Sheets 45 thru 50 of 73).
The approximate cut and fill estimate down to the confluence area has more cut volume (330,000 cy)
than the fill volume requirements (210,000 CY).

The geometric data along with additional topography data was utilized as input into the HEC-RAS Model
(USACE, 2003) A summary of this input data is contained on Worksheet Tab "HEC-RAS Input Data",
(calc. Sheets 51 thru 56 of 73)

4. HEC-RAS Results

Continued evaluation of the HEC-RAS analysis has indicated that the flow regime transitioned from subcritical flow
to supercritical flow at approximate Statiion 27+50. This has resulted in higher velocities in the supercritical area
which promted the change to a buried 4H:1V rock protected slope within this area.

The summary results of the HEC-RAS analysis, rock size calculations, and depth scour calculations for the Diversion
Embankment/Channel are contained on Worksheet Tab "Rock-Scour Depth Summary", (calc. Sheet 5 thru 6 of 73).
The detailed results of the HEC-RAS analysis and subsequent calculations are summarized on the table of
Worksheet Tab "HEC-RAS Results", (calc. Sheets 7 thru 34 of 73). Erosion protection sizes have been estimated on
this table by the Abt and Johnson Method and then oversizing by 4% to determine the D5 size rock before applying slope
correction factors. The size of rock after applying the slope factors determines whether an apron will be used
or a buried rock slope taken down past the scour depth. The scour depths along the diversion channel have also
been estimated on this table.

SUA-1473
Docket #40-8905

Worksheet Name:
Sheet 2 of 73 Calculation Summary-D.1
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The extent of the PMF is illustrated on "Drawing Sheet W.
The extent of the PMF is also illustrated by the graphic cross-sections of the flood flow taken from the
HEC-RAS Model and shown on Worksheet Tab "PMF X-Se..ons", (calc. Sheets 35 thru 43 of 73).
Also, a profile of the flow regime is shown on Worksheet Tab "PMF Pralile', (calc. Sheets 44 of 73).

The raw data taken directly from the HEC-RAS model is contained on the following worksheets:

Worksheet Tab "HEC-RAS Profile Output" CaIc. Sheet 57 of 73
Worksheet Tab "HEC-RAS Flow Dist Output" CaIc. Sheets 58 thru 61 of 73
Worksheet Tab "HEC-RAS Cross-Sect Output Calc. Sheets 62 thru 64 of 73

4. Scour Depth Calculations

See the detailed evaluation of scour depth methods in the main report-
Thd USDOT HEC-14 method was initially used and was evaluated in more detail.
Additional methods were applied for comparison.
1. The USDOT HEC-14 equation is sensitive to the concentration of Q as in a circular small culvert. It is deemed more

reasonable in a wide open channel (similar to a wide rectangular culvert) that discharge per unit width be used in the
equation. However, since this method was originally developed for small circular culverts it is questionable
whether its use with discharge per unit width for a wide open channel is applicable.

2. The USACE Equilibrium scour depth equation was used. The value of used for grain size is sensitive. A value of very
fine sand was used. This method seems to be most appropriate for a wide open channel.

3. The CSU equation for piers was used. To make this method applicable it was assumed that one of the rocks would act
as a pier with a round nose and a zero angle of attack to the flow since the channel is primarily in a straight alignment
in the worst area of supercritical flow. The parameter that is sensitive is the width of the pier that is used.

In this evaluation the width of the 12-inch rock size was doubled to use a more conservative width of 24 inches.
This method does not seem applicable for a wide open channel with rock protection.

4. The final equation used was the USDOT HEC-18 Froelich Equation for live bed scour. For the abutment shape.
considering the rock apron or the buried rock slope, a correction factor for shape assumed a flow through abutment.
The flow area of approach cross-section obstructed by the apron or buried slope was an odd parameter to assume.
It was assumed that for the apron or the buried slope that 6 inches of the layer would be sticking up enough to impact
flows when impacted by the scour flow forces.

This method does not seem applicable for a wide open channel with rock protection.

Therefore, the USACE Equilibrium scour depth method was deemed most appropriate and was used for final design.

5. Magnitude of Rock Sizing and Scour Depth at the Right Channel and Bank Location of the Diversion Channel

Given the magnitude of the flood flow used in the HEC-RAS analysis it was expected that the rock sizing and scour depth
would have been larger that the final calculations. The effect of Manning's 'n' calculated from the rock sizes used
on the above grade slope, apron, and below grade slope appears to have a great effect on the relative values of
hydraulic depth, velocity, rock size, and scour depth at the right channel and bank location.
This effect is visually illustrated in the attached graphs of the relative data as follows:

Worksheet Tab "X-Section 8" Calc. Sheet 65 of 73
Worksheet Tab "X-Secton 7" Calc. Sheet 66 of 73
Worksheet Tab "X-Section 6" CaIc. Sheet 67 of 73
Worksheet Tab "X-Section 5" CaIc. Sheet 68 of 73
Worksheet Tab "X-Section 4" CaIc. Sheet 69 of 73
Worksheet Tab "X-Section 3" Calc. Sheet 70 of 73
Worksheet Tab "X-Section 2" Calc. Sheet 71 of 73
Worksheet Tab "X-Section 1" CaIc. Sheet 72 of 73
Worksheet Tab "X-Section 0" Catc. Sheet 73 of 73

6 Conclusion:

The resulting rock sizes indicate D. ,=7.8-inch rock size for the 3H:1V side slopes, Df,=12.0-inch rock size for the
aprons and 4H:1V slopes. Scour depth is less than 7.0 feet for the subcritical flow region, and less than 10.0 feet for the
supercritical flow region. Freeboard along the Diversion Embankment is primarily between 3.0 to 4.0 feet.
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File Name:
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Embankment Slope / Apron D50 (inches)
1 2 3 4 5 6 I 7 1

D5o ROCK SIZE CALCULATION wl SLOPE CORRECTION

FACTORS (inches)

2H: IV Apron 3HIV Slope: 4HIV Slop:
Abt and Slope: Abt and Abt and Abt and
Johnson Add Romrp Johnson D50, Johnson D5o, JohnsonD050

Channel X-Section Method Oversize Slope Factor Slope Factor Slope Factor

River Section Station Position (inches) 4% (0.72) (0.88) (1.00)

21 9675
20 9175
19 8675 R. Chan. Apron
18 8350 R. Chan. C3 I 3.46 3.60 5,00 4.09 3.60R. Chart. C1 (Apron)ij 4.43 3.62

17 8000 R. Chan. C3 4.17 3.41
R. Chan. C1 (Apron) 3.70 ý4,

16 7500 R. Chan. C3 3.72 3.86 5.37 4.39 3.86
R. Chan. C1 (Apron) 3.30 3.43 4.76 3.90 3.43

15 7000 R. Chan. C3 4.73 4.92 6.83 5.59 4.92
R. Chan. C1 (Apron) 4.19 4.36 6.05 4.95 4.36

14 6500 R. Chan. C3 5.09 5.30 7.36 6.02 5,30
R. Chan. Cl (Apron) 4.51 4.69 6.51 5.33 4.69

13 6000 R. Chan. C3 4.80 4.99 6.93 5.67 4.99
R. Chan. Cl (Apron) 4.24 4.41 6.13 5.01 4.41

12 5500 R. Chan. C3 4.64 4.82 6.70 5.48 4.82
R. Chan. C1 (Apron) 4.10 4.26 5.92 4.85 4.26

11 5000 R. Chan. C3 4.82 5.01 6.96 5.69 5.01
R. Chan. Cl (Apron) 4.25 4.42 6.14 5.03 4.42

10 4500 R. Chan. C3 4.88 5.08 7.05 5.77 5.08
R. Chan. Cl (Apron) 4.30 4.47 6.22 5.09 4.47

9 4000 R. Chan. C3 6.97 7.24 1006 8.23 7.24
R. Chan. C1 (Apron) 6.13 6.38 8.86 7.25 6.38

8 3500 R. Chan. C3 6.91 7.19 998 8.17 7.19
R. Chan. Cl (Apron) 6.09 6.33 8.80 7.20 6.33

7 3000 R. Chan. C3 7,19 7,48 10.38 8.50 7.48
R. Chan. Cl (Apron) 6.34 6.60 9.16 7.50 6.60

6 2500 R. Chan. C7 10,24 10.65 14.79 12.10 1065
R. Chan. Cl (Slope) 8.82 9.17 12.73 10.42 9.17

5 2000 R. Chan. C7 11,34 11 79 16.38 13.40 11179
R. Chan. C1 (Slope) 1023 10.64 14,77 1209 1064

4 1500 R. Chan. C7 12.15 12.63 17.55 14.36 12 63
R. Chan. C1 (Slope) 11 20 11 64 16.17 13.23 1164

3 1000 R. Chan. C7 12.29 1278 17.75 14.52 12 78
R. Chan. C1 (Slope) 11.31 11.76 16.34 13.37 11 76

2 500 R. Chan. C7 12.33 12.82 17.81 14.57 1282
R. Chan. Cl (Slope) 11.34 11.79 16.37 13.40 11 79

1 0 R. Chan. C2 6.67 6,94 9.63 7.88 6.94
R. Chan. C1 (Slope) 5,03 5.23 7.26 5.94 5.23

0 -100 R. Chan. C2 6.32 6,57 9.13 7.47 6.57
R. Chan. C1 (Slope) 4.89 5.09 7.07 5.78 5.09

-1 -500
-2 -1000
-3 -1500
-4 -2000

Ds5 = 3.2 inch rock nominal (3.24 inch actual)

I ID05 = 7.8 inch rock nominal (7.95 inch actual)

EI z ID°5 = 9.2 inch rock nominal (9.33 inch actual)

m D50 = 12 inch rock nominal (12.97 inch actual)

EZ DI50 > 12.97 inch rock
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File Name:
Calculation D.1 -Exteriorn Design Rev.1

Embankment Slope S Apron DtU (inches)
1 979 I 10 11 1 12 13 I 14 ! 15 I 16 17

050 ROCK SIZE FOR D50 ROCK SIZE FOR ... .. ..•1 1 ........ i:-I.. ..
BERM ABOVE GRADE BERM APRONS or, !

SLOPES BURIED SLOPES • •... i

Proposed•

Mkirfum Proposed Minimum for Apron/ 'UlS00
Required Dso to Use Required Buried 4Ct ! prilo 111,ame Ael'E

River Section Station D, to Use for SlPe D5. to Use Slope Scow L D10 Pm sowso "

21 07
20 9175
19 8675 _ A! 4.3
18 8350 7.80 12,97 5.0

7.80 7.95

17 8000 7.80 1297 4.9
7.95

16 7500 7.80 1297 5,3

7100 7.95
15 7000 7.80 1297 5.5

7.80 7.95

14 6500 7.80 1297 5.5
7100 7,95

13 6000 7.80 1297 5.3
7.80 7.95

12 5500 7.80 1297 5.2
7.80 7.95

11 5000 7.80 12,97 5.1
7.80 7.95

10 4500 7.80 12 97 5.0
7.80 7.95

9 4000 1200 1297 5.5
7.80 7 _95

3500 1200 1297 5.6
7.80 7.95

7 3000 1200 12997 5.8
780 7.95

6 2500 12600 1297 685
920 1297

5 2000 12.00 1297 6.5
1200 1297

4 1500 12863 12.97 6.4
12.00 12.97

_3 1000 12.78 12 97 6.5
12,00 12 97

2 500 12 82 12 97 6A6
12 00 12.97

1 0 7.80 12.97 2.6
7.80 1297

0 -100 7.80 1297 2.9
7.80 11297

-1 -500
-2 -1000
-3 -1500
-4 -2000

4.821
5.461

5.225

5.655

6.041

8,132

5.995

5.906

5,925

5.892

6&526

6.552

6.650

7.534

7.862

8.034

8.072

8.112

5.031

.- 5.214

5.520
5.603

5.338

5,484

5.763

5.938

5.952

5.991

6.161

6.330

6.825

6.692

6.616

6.845

7.082

7.351

7.327

7.2 17

8.717

7.477

4.6
4.1

5.1

5.6

5.9

6.0

5.8

5.7

5.7

5.6

6.3

6.4

6.5

7.5

7.6

7.7

7.7

7.8

4.4

4.3

D50 = 3.2 inch rock nominal (3.24 inch actual)

EZ iD50 = 7.8 inch rock nominal (7.95 inch actual)

i Z JD50 = 9.2 inch rock nominal (9.33 inch actual)

L ID50 = 12 inch rock nominal (12.97 inch actual)

Z I D50 > 12.97 inch rock
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File Name:
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INPUT DATA VALUES TO HEC-RAS

Estimated Right Bank
Proposed Freeboard on Eevation at Depth of Flow Right Bank & Buried

Top of Berm Diversion Base of Right at Base of Channel & Apron Slope Channel X-Secteio Manning% n
River Section Station Flow (cfs) Elevation Berm Berm Right Berm Slope (ftM) Rock Sizes Rock Sizes Position Value

1 2 3 4 5 6 7 8 9 10 11 12

21 9675 78000 No Berm N/A N/A N/A 0.0032 LOB _ 0 0350
L. Channel 0.0300
Main Channel 0.0300
R. Channel 0.0300
ROB 0 0350

20 9175 78000 No Berm N/A N/A N/A 0D0032 LOB 0 0350
L. Channel 0.0300

.Main Channel 0.0300
R. Channel 0.0300
ROB 010350

19 8675 78000 No Berm N/A N/A N/A 0.0032 LOB 0.0300
L. Channel 0.0300
Main Channel 0.0300

3.2 R. Chan. Apron 00317
3.2 R. Bank Slope 010317

18 8350 78000 6965.00 5.43 6948.39 11.19 0.0032 R. Chan. C5 0.0300
R. Chan. C4 0.0300
R. Chan. C3 0.0300

12 R. Chan. C2 (Apron) 0.0395
12 R. Chan. C1 (Apron) 00396
7.8 R. Bank Slope 00368

17 8000 78000 6962.27 2.90 6947.27 1210 0.0032 R. Chan. C5 0.0300
R. Chan. C4 0.0300
R. Chan. C3 0.0300

12 JR. Chan. C2 (Apron) 0.0395
12 R. Chan. C1 (Apron) 0.0395
7.8 R. Bank Slope 0 0368

16 7500 78000 6961.22 2.64 6946.22 1236 0001 R. Chan. C5 0.0300
R. Chan. C4 0.0300
R. Chan. C3 0.0300

12 R. Chan. C2 (Apron) 0.0395
12 R. Chan. Cl (Apron) 0.0395
7.8 R. Bank Slope 00368

15 7000 78000 6960.47 2.99 6945.72 11.76 0.001 R. Chan. 05 0.0300
1 1_ 1 _ _ _ R. Chan! C4 0.0300

R. Chan. C3 0.0300
12. R. Chan. C2 (Apron)
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File Name:
Calculation D.1 -Exterorn DesignRevn1

INPUT DATA VALUES TO HEC-RAS

Estimated Right Bank
Proposed Freetoard on Elevation at Depth of Flow Right Bank & ButatdTOP of Berm Diversion Base of Right at Base of Channel & Apron Slope Channel X-Section Mannwg's n

River Section Station Flow (cfs) Elevation Berm Benm Right Be-m Slope (ft/ft) Rock Sizes Rock Sizes Postion Value
1 2 3 4 5 6 7 8 9 10 11 12

14 602)0 78000 6959.72 0.U1U R. Chan. C5 0.070F
R. Chan. C4 0.0300

12

R. Chan. C3
R. Chan. C2
R. Chan. C1
R. Bank Slopt
R. Chan. C5

0.0395
0.0300

7.8
13 6000 78000

0.0395
0.0368
0,0300
0.0300

0,001
R. Chan. C4

12
7.8

12 5500 78000 6958.22 3.61

Z. Chan. C3
R. Chan. C2 (Apron)
R. Chan. C1 (Apron)
R. Bank Slope
R. Chan. C5
R. Chan. C4
R. Chan. C3
R. Chan. C2 (Apron)
R. Chan. C1 (Apron)

00395
0.0395
00368
0.0300

0.0300

0.0300

12
0.0300

0. 03

00368
12

11 5000 78000 6957.47 3.98 6943.72 9.77
R. Bank Slope
R. Chan. C5
R. Chan. C4
R. Chan. C3
R. Chan. C2 (A

0.0300
0,0300
0.0300
0.0305
0.0395

12
12

6956.72 4.38 6943.22 9.12

78000 1 6953.72 4.25 6940,72 8.75 0.005

4. Chan. C1 (Apron)
R. Bank Slope
R. Chan. C5
R. Chan. C4
R. Chan. C3
4. Chan. C2 (Apron)
R. Chan. C1 (Apron)
R. Bank Slope
4. Chan. C5
R. Chan. C4
R. Chan. C3
R. Chan. C2 (Apron)
R. Chan. C1 (Apron)
R. Bank Slope
R. Chan. C5
R. Chan. C4
Z. Chan. C3
4. Chan. C2 (Apron)
R. Chan. C1 (Apron)
4. Bank Slooe

0.0300
0.0395
0 0395
0 0368
0.0300
0,0300
0.0300
00395
0.0395
0 0368
0.0300
0.0300
0.0300
0 0395
00395
00568

0 0368

7.8
51.22 3.83 6938.22 9.17 0.005

7.8
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Job Title:
Rio Algom Mining LLC
Arroyo Del Puerto
Erosion Protection Measures

Calculation D,1:
Exterior Site Drainage

Design Flowrates and Erosion Protection

INPUT DATA VALUE~S TO HEC-RAS

Estimated Right Bank
Proposed Freeboard on Elevation at Depth of Flo Right Bank & Burned

Top of Berm Diversion Base of Right at Base of Channel & Apron Slope Channel X-Seclion Manrting's n
River Section Station Flow (cfs) Elevation Berm Berm Right Berm Slope (ft/ft) Rock Sizes Rock Sizes Position Value

1 2 3 4 5 6 7 8 9 10 11 12

7 3000 78000 6948.72 3.42 693572 9.58 0,010 R. Chan. C5 0.0300
R Chan. C4 0.0300
R. Chan. C3 0.0300

12 R. Chan. C2 (Apron) 060355
12 R. Chan. C1 (Apron) 00396

7.8 R. Bank Slope 0 0368
6 2500 78000 694372 3.14 6930,72 986 0.010 R. Chart. C7 0.0300

12 R Chan. C6 (Slope) 0.0396
12 R Chan. C5 (Slope) 00395
12 R. Chan. C4 (Slope) 00395
12 R. Chan. C3 (Slope) 0.0395
12 R. Chan. C2 (Slope) 0,0395
12 R. Chan. C1 (Slope) 00395
12 R. Bank Slope 0 0395

5 2000 78000 6938.72 3.33 692572 9.67 0.010 R. Chan. C7 0.0300
12 R. Chan. C6 (Slope) 0.0395
12 R. Chan. C5 (Slope) 00395
12 R. Chan. C4 (Slope) 0.0395
12 R. Chan. C3 (Slope) 0.0396
12 R. Chan. C2 (Slope) 0.0395
12 R. Chan. Cl (Slope) 0.0395
12 R. Bank Slope 00395

4 1500 78000 6933.22 3.34 6920.72 9.16 0.010 R. Chan. C7 0.0300
12 R. Chan. C6 (Slope) 00395
12 R. Chan. C5 (Slope) 0.0396
12 R. Chan. C4 Slo 0.0395
12 R. Chan. C3 Slo 00395

12 R. Chan. C2 (Slope) 0.0
12 R. Chan. C1 (Slope) 00395
12 R. Bank Slope 0 0395

3 1000 78000 6928.22 3.19 6915.72 931 0.010 R. Chan. C7 0.0300

12 R. Chan. C4 (Slope) 00395
12 R. Chan. C3 (Slope) 00395
12
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File Name:
Calculation D.1 -Exteriom DesignRev_l

INPUT DATA VALUES TO HEC-RAS

Estimated Right Bank
Proposed Freeboard on Elevation at Depth of Flow Right Bank & Buined

Top of Berm Divesion Base of Right at Base of Channel & Apron Slope Channel X-Section Manning's n
River Section Station Flow (cfs) Elevation Berm Berm Right Berm Slope (fl/ft) Rock Sizes Rock Sizes Position Value

1 2 3 4 5 6 7 8 9 10 11 12

2 500 78000 6923.22 2.83 6910.72 967 0.010 R. Chart. C7 0.0300
12 R. Chan. C6 (Slope) 0.0395
12 R. Chan. 05 (Slope) 00396
12 R. Chart. C4 (Slope) 0,0395
12 R. Chan. C3 (Slope) 00395
12 R. Chan. C2 (Slope) 0.0395
12 R. Chan. C1 (Slope) 0.0395
12 R. Bank Slope 0 0395

1 0 78000 No Berm N/A N/A N/A 0.009 R. Chan. C2 0.0300
12 R. Chan. C1 (Slope) 00395
12 R. Bank Slope o 0395

0 -100 78000 No Berm N/A N/A N/A 0.009 R. Chan. C2 0.0300
12 R. Chan. C1 (Slope) 00395
12 R. Bank Slope 00395

-1 -500 78000 No Berm N/A N/A N/A 0.009 R. Chan. C5 0.0300
I R. Chan. C4 0.0300
R. Chan. C3 0,0300
R. Chan. C2 0.0300
R. Chan. Cl 0.0300
R. Bank Slope 0.0350

-2 -1000 78000 No Berm N/A N/A N/A 0.009 R. Chan. C5 0.0300
R. Chan. C4 0.0300
R. Chanr. 3 0.0300
R. Chan. 02 0.0300
R. Chan. C1 0.0300

-3
R. Bank Slope
R. Chan. C5
R. Chan. C4
R. Chart. C3

0.0350

0.0300
R. Chan. C2
R. Chart. (

0.0300
0.0300
0.0350
0.0300
0.0300

-4
R. Chan. C4
R. Chan. C3 0.0300
R. Chan. C2 0,0300

______ .1. 4- 4 I 4 4 4-
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Job Title:
Rio Algom Mining LLC
Arroyo Del Puerto
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By. M. Bone
1/25/2008

File Name:
Calculation 0.1 -Exteriorn Design_Rev_1

I

HEC-RAS DATA RESULTS

Wa, Rqnt Percentage
Surlace E G Slope Lefl Satlion Station Spit Section Flow Area sýq Wetlled t HyfnaulC

River Sectlo6 Eievatort 001) (f'ft) Position (ft) (f) Fiow (cfs) nI Plrinmletr (11; Conveyance Oepth (fl) Ve itý Il ItvSI

1 13 14 15 16 17 18 19 20 21 22 23

6964ý69 0.001487 LOB 1175 3350 5158.32 1532.61 519.86 6.61 295 3.37
0.001487 Chan 3350 3416.67 7863.49 793.02 66.79 10.08 11.9 9.92
0.001487 Chan 3416.67 3483.33 9645.45 895.8 66.67 12.37 13.44 10.77
0.001487 Chan 3483.33 3550 7547.07 773.58 6076 9368 11.6 9.76
0.001487 ROB 3550 5225 47785.67 9179.87 1618.88 61.26 5.67 5.21

20 6962.62 0.003442 LOBCa 1010 3350 22118.85 3729.76 1016.31 28.36 3.67 5.93
0.003442 Chan 3350 341.67 10166.68 720.48 66.93 13.03 10.81 14.11
0.003442 Chan 3416,67 348.33 13227.46 842.42 66.67 16.96 11.64 157.
0.003442 Chan 3483.33 3550 9718.07 701.03 66.88 12.46 10.52 13.86
0.003442 ROB 3550 4975 22768.95 4255.32 1351.37 29.19 3.15 5.35

19 6960.19 0.000659 LOB 605 2720 974.44 704.66 493.06 1.25 1.43 1.38
0.000659 Chan 27204.7 3480 590.4 3427.77 46002 21.01 7.45 4778
0.000659 Chan 3180 3640 32285.7 5151.02 460.02 41.39 11.2 6.27
0.000659 Chan 3640 4100 2814.84 4744.63 46025 36.08 10.31 5.93
0.000659 ROB 4100 4875 211.88 137.3 81.5 1.27 1.69 1.54

18 6959.57 0.001125 Chan 346845 3474.76 633.37 74.11 6.31 0.81 11.75 8.55
0.001125 Chan 3474.76 3481.07 622.08 73831 6.31 0.8 11.62 8.49
0.001125 Chan 3481.07 3487.38 555672 72.52 6.31 0.71 11,49 7.66
0.001125 Chan 3487.38 3493.69 455.48 7172 6.31 0.58 11.37 6.35
0.001125 Chan 3493.69 3500 447.06 70.93 6.31 0.57 11,24 6.3
0.001125 ROB 3500 4825 771.37 187.3 35.33 0.99 5.59 4.12

17 6959.36 0.0007881 Chan 3468.45 3474.76 600.36 79.84 6.31 0.77 12.65 7.52
0.000781 Chan 3474.76 3481.07 590.4 79105 6.31 0476 12.53 7.47
0.000788 Chan 3481.07 3487.38 528.09 78.25 6.31 0.68 12.4 6.75
0.000788 Chan 3487.38 3493.69 433.45 77.45 6.31 0.56 12.28 5.6
0,000788 Chan 3493,69 3500 426.05 76.66 6.31 0.55 11.15 5.56
0.000788 ROB 3500 3560 795.51 219.12 38.22 1.02 6.04 3.63

16 6958.57 0.001093 Chart 3468.45 3474.76 731.47 81.49 6.31 0.94 12.91 8.98
0.001093 Chan 3474.76 3481.07 719.61 80.69 6.31 0.92 12.79 8.92
0.001093 Chart 3481.07 3487.38 643.89 79.89 6.31 0.83 12,66 8.06
0.001093 Chart 3487.38 3493.69 528.68 79.1 6.31 0.68 12.54 6,68
0.001093 Chan 3493.69 3500 519.84 1 7&3 6.31 1 0.67 12,Z41 1 6.64
0.001093 ROLB 350 3560 99155 1228.66 3.04 1.7 6137 4ý 34

15 6957.47 0.001635 Chan 3645 4776 865 7.1 631 .06 123 104

0.001635 Chan 3474.76 3481.07 812.5 76.91 6.31 1 1.04 1 12.19 10.56
0.001635 Chan 3481.07 3487.38 726.43 76.11 6.31 1 0.93 1 12.06 9.54

0.0016351 Chan 1 3487.38 1 3493.69 595.94 1 75.32 6.31 0.76 11.94 7.91

__________ _________1 0.0016351_____1o0.001635
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File Name:
Calculation D.1 -Exteriorn DesignRev_1

HEC-RAS DATA RESULTS

Watwr Right Percentage
Surface E G Slope Lett Station Slati'of Split Section Flow Area (sq Wetted Of Hydrailic

River Section Eievation 0ll) (ftot) Position (ft) (hI) Flow (cfs) t1) Penimeter (ft; Conveyance Depth (Vt) Velocity (flts)

1 13 14 15 16 17 18 19 20 21 22 23

r4- 6956.33 0.001953 Chan 3468.45 3474.76 825.67 73.65 6.31 1.06 11.67 11.21
0,001953 Chan 3474.76 3481.07 810.872 7286 6.31 1.04 11.55 11.73
0.001953 Chan 3481.07 3487.38 72429 72.06 6.31 0.93 11.42 10.04
0.001953 Chan 3487.38 3493.69 593.57 71.26 6.31 0.76 11.29 8.33
0.001953 Chan 3493.69 3500 582.56 70.47 6.31 0.75 11.17 8.27
0.001923 ROB 3500 3560 9996.18 184.98 35.12 1.28 5.55 5.4

13 6955A46 0.001872 Chan 3468.45 3474.76 766.89 71.36 6.31 1098 11.31 10.75
0.001872 Chan 3474.76 3481.07 752.7 70.56 6.31 0.96 11.18 10.67
0.001872 Chan 3481.07 3487.38 671.94 69.76 6.31 0.86 11.06 9.630.001872 Chan 3487.38 3493169 550.32 68.97 6.31 0.71 10.93 7.98
0,001872 Chart 3493,69 3500 539, 77 68.17 6.31 0,69 10.8 7,92
0.001872 ROB 3500 3558.1 895.25 173.04 33.96 1.15 5.37 5.17

12 6954.6 0.001866 Chan 3468A45 3474 76 725.12 69.08 6.31 0.93 10.95 10.5
0,001866 Chan 3474.76 3481.07 711.26 68.28 6.31 0.91 10,82 10.42
0.001866 Chan 3481.07 3487,38 634.56 67.49 6.31 0.81 10.7 9.4
0.001866 Chan 3487.38 3493,69 519,36 66 69 6.31 0,67 10.57 7.79
0.001866 Chan 3493.69 3500 509.07 65.89 6,31 0.65 10.44 7.73
0.001866 ROB 3500 3556 3 817.08 161.82 32.86 1.-05 5.19 5.05

11 6953.48 0.002132 Chan 3468.45 3474,76 702.19 65,13 6.31 0.9 10.32 10.78
0,002132 Chart 3474.76 3481.07 687T96 64.34 6&31 0.88 10,2 10.69
0.002132 Chan 3481.07 348T.38 613.05 63154 6.31 0.79 10,07 9.65
0.002132 Chan 3487.38 3493.69 501.12 62Z74 6.31 0.64 9.94 7.99
0.002132 Chan 3493.69 3500 490.56 61.95 6.31 0.63 9.82 7T92
0.002132 ROB 3500 3554A 739.7 142.89 30.88 0.95 4.88 1 5.18

10 6952.33 0.002372 Chan 3468.45 1347476 66448 61,04 6.31 0.85 9.67 10.89
0.002372 Chan 3474.76 13481.07 650.12 60.25 6.31 0.83 9.55 10,79
0,002372 Chan 3481.07 348738 578.54 59.45 6.31 0.74 9.42 9.73
0.002372 Chan 3487.38 3493.69 472,2 58.66 6.31 0.61 9.3 8&05
0.002372 Chan 3493.69 3500 461.56 57.86 6.31 0.59 9,17 7.98
0.002372 ROB 3500 3552.5 648.91 124.4 28.8 0.83 4.55 5.22

9 6949.46 0.004123 Chan 3468.45 3474.76 821.02 58.73 6.31 1.05 9.31 13.98
0.004123 Chan 3474.76 3481.07 802.57 57.93 6.31 1.03 9.18 13.85
0,004123 Chan 3481,07 3487.38 713ý59 5T 13 6&31 0.91 9.06 1 12.49
0.004123 Chan 3487.38 3493.69 581.87 56.34 &31 0.75 8.93 10.33
0.004123 Chart 3493.69 3500 568.23 55.54 6.31 0.73 8.8 102-3
0.004123 ROB 3500 3552.5 766.6 114,57 27.64 b.98 4.37 6.69

8 6947.38 0,003838 Chan 5Z6-845 347476 1853.54 61.4 6.31 1,09 9.73 13.9

02003838 Chan 3474.76 3481.07 1 835.2 60.61 6.31 1.07 9.61 13.78
0.5038. Chart 1 3481.07 13487.38 1743.33 59.81 6.31 0.95 9.48 12.43

0.0038381 Chan 1 3487.38 1 3493.69 1 606.79 59.01 6.31 0.78 9.35 10.28

1_____ 0.0881 Ca 3493.69 [ 3500
1_0.0038381 ROB 1 3500 [ 3552Z 1j E
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Job ritle:
Rio Algom Mining LLC
Arroyo Del Puerto
Erosion Protection Measures

Calculation 0.1:
Exterior Site Drainage

Design Flowrates and Erosion Protection

By. M. Bone
1125/2008

File Name:
Calculation D.1 -Exteriom Design_Rev_1

HEC-RAS DATA RESULTS

Water Right Perrnntage
Surface E G Slope Le"t Statio• Stabton Splt Section Flow Area (sq Wetteo of H.drautlc

River Sectiot Elevation (ht) (1t(t) Position (ft) (it) Flovo fcts) it) Penmeter (h) Conveyance Depth (tt) Velocity (fIrs)
1 13 14 15 16 17 18 19 20 21 22 23

"" 6945.29 0,003877 Chan 3468.45 3474.76 907,31 63.93 6.31 1,16 10.13 14.19

0.003877 Chan 3474.76 3481.07 888.58 63.14 6.31 1.14 10.01 14.07
0.003877 Chan 3481,07 3487.38 791.53 62.34 6.31 1.01 9.88 12.7
0.003877 Chan 3487.38 3493.69 646.73 61.55 6.31 0.83 9.75 10.51
0.003877 Chan 3493.69 3500 632.85 60.75 6.31 0.81 9.63 10.42
0.003877 ROB 3500 35544 946.67 13737 30.28 1.21 4.78 6.89

6 6940.57 0.005996 Chan 3455.83 3462.14 1065.04 6763 6.31 1.43 10.67 16.57
0.005996 Chan 3462.14 3468.45 903.54 66,51 6.31 1.16 10.54 13.59
0.005996 Chan 3468.45 3474.76 885.44 65.71 6.31 1.14 10.41 14.48
0.005996 Chan 3474,76 5481.07 867.77 64.91 6.31 1.11 10.29 13.37
0.005996 Chan 3481.07 3487T38 850.06 64.11 6.31 1.09 10.16 13.26
0.005996 Chan 3487.38 3493.69 832.57 63,32 6.31 1.07 10.04 13,15
0.005996 Chan 3493.69 3500 815.19 62.52 6.31 1.05 9.91 13.04
0.005996 ROB 3500 35563 1185.07 145.6 31.17 1.52 4.92 8.14

5 6935&38 0.007584 Chan 3455.83 3462.14 1066.49 66.1 6&31 1.56 10.48 18.4
0.1307584 Chan 1:3462,14I 3468.45 985,38 65.3 6.31 1,126 10!35 150
0.007584i Chan 3468451 3474.76 965.44 1 64.51 1 6.31 1 1.24 10.22 149

0.007584 Chan 1 3474.76 1 3481.07 1 945.65 1 63,71 1 6.31
0.007584 Chan 7

0.0075841 ROB 1 3500 1 3558 1 1 1263.25 139.82 30.53

1.21
1,19
1.16
1.14
1.62
1.58
1.28
1.25
1.23

10.1 1 14.84

4.83 1 9.03
4 1 6929.87 1 0.0092521 Chan 1 3455.83 3462.14 1 1035.64 62.9

Chan 1 3474.76 1 3481.07 1 957.46 1 60.51 1 6.31 9.59 1 15.82
0.009252 Chan 1 3481.07 1 348738 1 936.52 1 59.71 1 6.31 1.2 9.46 15.68
0,009252 Chan 3487.38 1 3493.69 1 915.83 1 5&92 6.31
0.009252 Chan

3.87 6.31 1.62 10.12 1 19.78
0.0091831 Chan 3462.14 1 3468.45 1 1022.46 1 63.07 6.31
0.0091831 Chan 1 3468.45 3474.76 1 1001.03 1 62.27 1 6.31
0.0091831 Chan 1 3474.76

1.31
1.28
1.26
1.23
1,2

10 1 16.21

8

6,31 9.49 1 15.66
3500 1 917.15 1 59.09 6.31 1.18 1 9.36 1 15.52

nnnoiusl mop StaIn I I 1907E I ~'ttdt 1 II1 07
00913 ROB__ 350 3560__ 1 1258 1___ 1297 1___ 2941 161_
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Job Title:
Rio Algom Mining LLC
Arroyo Del Puerto
Erosion Protection Measures

Calculation D.1:
Exterior Site Drainage

Design Flowrates and Erosion Protection

By: M. Bone
1/25/2008

File Name:
Calculation D.1 -Exteriom DesignRev_1

HEC-RAS DATA RESULTS

Walte R~qrtt Percentage
Surlace E G Slope Left Station Stat•l Splt Sectoon Flow Area (sr Wettred Of Hydlraulic

River Section Elevalrt (ft) (ftol) Position (It) (ill Flow (Cts tt) Pernmeter (ll) Conveyance Depth (it) Vonocity (ttls)
1 13 14 15 16 17 18 '19 20 21 22 23

1 6920.38 0.008764 Chan 3455,83 3462.14 1108.34 6612 6.31 . 10.48 19.79
0.008764 Chan 3462.14 3468T50 139.79 65.32 6.31 1.36 10.35 16.22
0.008764 Chan 3468.45 3474.76 1038.35 6493 6.31 1.33 10.23 16.09
0.008764 Chan 3474.76 3481.07 1017.08 63.73 6.31 1.3 10.1 15.96
0.008764 Chan 3481.07 3487.38 995294 62.93 6.31 1.28 9.97 15.43
0.008764 Chan 3457.38 3493.69 975.06 62.14 6.31 1.25 9.85 15.69
0.008764 Chan 3493.69 3500 954.32 61.34 6,31 1.22 9.72 15.56
0.008764 ROB 3600 3560 1359.39 139.94 30.54 1.74 4.83 9.71

1 6907.16 0.039376 Chan 3475 348755 231.2 19,51 12.5 0.3 1.56 11.85
0.031581 Chan 34875 3500 139966 16.38 12.5 0.18 1.31 8.52
0.039376 ROB 3500 4502.11 980.59 108.81 93.75 1.26 0.6 9.01

0 6906.81 0.023508 Char 3473.1 3486655 336.14 28682 13.46 0.43 2.14 11.64
0.023508 Chart 3486.55 3500 212.968 25.2 13.46 0.27 2.87 8.45
0.023508 ROB 3500 4475 23.02 4.54 5.5 0.03 0.07 5.07

-1 6902.32 0.015811 Chart 3655.95 367976 392.8 44562 23.81 0.5 1.87 8.8
0.015811 Chan 3679476 3703.57 316.89 3923 23.81 0.41 1.65 8.08
0.015811 Chan 3703957 372538 247.64 33.83 23.81 0.32 1.42 7.32
0.015811 Chan 3727.38 3751,19 185.38 28.44 23.81 0.24 1.19 6.52
0.015811 Chan 3751,19 3775 129 97 22.98 23 81 0.17 0.97 5.66i-
0.015811 ROB 3775 5025 3.16 1,08 2.69 0 0.43 2.91

-2 6898.51 0.007777 Chan 3832,14 3860.71 516.64 69.48 28.57 0.66 2.43 7.44
0.007777 Chan 3860.71 3889.29 448.86 63.86 28.57 0.58 2.24 7.03
0.007777 Chan 3889.29 3917.86 384.87 58.23 28.57 0.49 2.04 6.64
0.007777 Chart 3917.86 394643 324.87 52.637 28.57 0.42 1.84 6.18
0.007777 Chan 3946.43 3975 268.5 46.92 28.57 0.34 1.64 5.72
0.007777 ROB 3975 5375 10.84 3.57 4.88 0,01 0.77 3.04

-3 6893.62 0.010203 Chart 3832.14 3860.71 436.46 58.25 28.57 0.56 2.04 7.49
0.010203 Chan 3860,71 3889.29 368.53 52.63 28.57 0.47 1.84 7.00
0.010203 Chan 3889.29 3917.86 305.21 47 28.57 0,39 1.65 6.49
0.010203 Chan 3917.86 3946.43 246.74 41.37 28.57 0.32 1.45 5.96
0.010203 Chan 3946.43 3975 192.87 35.69 28-57 0.25 1.25 5.4
0.010203 ROB 3975 5125 5.67 1.98 3.63 0.01 0.7 28

-.4 6889.52 0.0077421 Chan 3832.14 3860.71 517.97 69.68 28.57 0.66 2.ý44 7.43

0.007742 Chan 3860.71 1 3889.29 1 450.2 1 64.06 1 28.57
0.007742 Chan

0.58
0.5

0.42
0.35
0.01

2.24
2.04
1.85
1.65
0.77

7.03
6.61
6.18
5.73

10.95 1 3.6 4.9 0
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Job Title:
Rio Algom Mining LLC
Arroyo Del Puerto
Erosion Protection Measures

Calculation D.1:
Exterior Site Drainage

Design Flowrates and Erosion Protection

By: M. Bone
1/25/2008

File Name:
Calculation D.A -Extedom Design_Rev_l

050 ROCK SIZE FOR DS0 ROCK SIZE FOR
fio ROCK SIZE CALCULATION wl SLOPE CORRECTION BERM ABOVE GRADE BERM APRONS or

FACTORS (inches) SLOPES BURIED SLOPES

2H IV Apron 3H:1V Slope: 4H:IV Slope: Proposed
Abtiand AddI Slope: Abt and Abt and Abtiand Dý to Use

Johnson Riprap JonsoitS i
0
o Jo1101 Deet JOhnson Deer Mn•n•mum Proposed Minimum for Apron,

Channel X-Secton Method Oversze Slope Factor Slope Factor Slope Factor Reqww Dee to Use Reitertl BUned
River Section Postbon (inches) 4% (072) (0.88) (1.00) De to Use for Slope 0. to Use Slope

1 25 26 27 28 29 30 31 32 33 34

_ LOB
L. Channel
Main Channel

L. Channel
Main Channel

L. Channel
Main Channel
R. Chan. Apron 2.24 2.33
R. Bank Slope 038 A 0 40

18 R. Chan. C5 3.73 3.88
R. Chan. C4 369 3.84
R. Chan. C3 [ 346 3860

2,33
0.40
3.88
3.84
3.60

3.4 1 3.24

4.09
R. Chan. C2 (Apron) 3.10 322 4.48

4 43
229
446

366

1.87
35.67

3.22

17 1R. Chan. C5 3.23
R. Chan. CA 307 1 3.20 4.44

I (Apron) 256 2,66 1 370
R. Bank Slope

16 R. Chan. C5
1.33 1.38 1.91
3.99 4,15 5.76
3.95 4.11 5.71
3.72 3.86
3.33 3.46 4.81
3.30 3.43 4.76

3.63
3.41
306

1.57
4,72
4.67
4.39
3.93

320
3.00
2ý69
2,66

1.38
4.15
4.11
3.86
3,46

R. Chan. C1 (Apron)
m

IR. Bank Slope 1.71 1.77 2.46
15 R. Chan. C5

R. Chan. C4
5.08
5.03
473
4.23
4.19

528 7.34
2.02
6.01
5.95
5.59
5.00

3.43
1 77
5.28
5.23
4.92
4.40

7.80

Apron) 436 1 6.05 4.36
R.I 9 17 I 99n VI 3 2R

21 .1 225__ 25 22-5_____
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Job Title:
Rio Algom Mining LLC
Arroyo Del Puerto
Erosion Protection Measures

Calculation D.1:
Exterior Site Drainage

Design Flowrates and Erosion Protection

By: M. Bone
1/25/2008

File Name:
Calculation D.1 -Extedorn DesignRev_l

D00 ROCK SIZE FOR D00 ROCK SIZE FORDso ROCK SIZE CALCULATION W/ SLOPE CORRECTION BERM ABOVE GRADE BERM APRONS or
FACTORS (inches) SLOPES BURIED SLOPES

2HlVApron 3H:lVStope: 4H1lVSIope: Propered
Abt ard Add Slope: Abt and Abt and Abt and D0 to Use
Johnson Rqiap Johnson Dsa Johnson Dso Johrvson Dw Minimum Proposed Minimum for AproiV

Channel X-Section Method Oversize Slope Factor Slope Factor Slope Factor Required Ow to Use Required Burned
River Section Position (inches) 4% (0.72) (0188) (1.00) D

0
n to Use for S9ope Dý to Use Stop,

1 25 26 27 28 29 30 31 32 33 34

5.48o 1 5.70 1 .9 65.48 D. CU
6,41 5.64

R. Chan. C2 (Apron)
R. Chan. C1 (Apron)
R. Bank Slope 2.33 1 2.43 1 3,37 1 2.76

5.16 5.37 1 7,46 6.10 5.37

R. Chan. ,
k. Chan. 1

6.04
5.67
5.07

2.59

5.32
4.99
446
4.41
2.28

7.80 1 12.9?

R. Chan. C1 (Apron)
R. Bank Slope
R. Chan. CS
R. Chan. C4
R. Chan. C3
R, Chan. C2 (Apron)
R. Chan. C1 (Apron)
R. Bank Slope
R. Chan. C5
R. Chan. C4
R. Chan. C3
R. Chan. C2 (Apron)
R. Chan. Cl (Apron)
R. Bank Slope
R. Chap. C5
R. Chan. C4

4,24 1 4.41 1 6.13
2.19 2.28 1 3.17

5.91 5.20

4.10 1 4.26 1 5.92
2.12 1 2.21 3.06 2.51 2.21

6.14
6,07
5069
5.09

5.41
5.34
5.01
4.484.30 4.48 1 622

- t425 4.42 1 6.14 442.
260 2.29

5.21 1 5.42 1 753 6.1
R. Chan. C3: 1
R. Chap. C2 (Apron)
R. Chan. C1 (Apron)
R. Bank Slope

9 R. Chan. C5
R. Chan. C4

4.88: I P'.I• P•77 I tno
.608 ý 77 1 508

4M53 6.30 5,15

7.44 7.74 10.75 8.79
8.23R. Chan. C3

R. Chan. C2
R. Chan. C01
R. Bank Slopi
R. Chan. C5
4. Chan. C4

6.97 7.24

4,53
4.47

2.31
7,84
7.74
7.24
6.46
&38
3.30
7.77
7.67

ý00 12.97

7.38 1 7.67 1 10.66 1 8.72
[ :R•n ( ;:a. 7.19 11.0 I Z0' 7

R. Chan. C2 (Apron) 1 6.17 1 8,41 1 8.91 729
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Job Title:
Rio Algom Mining LLC
Arroyo Del Puerto
Erosion Protection Measures

Calculation 0.1
Exterior Site Drainage

Design Flowrates and Erosion Protection

By- M. Bone
1/25/2008

File Name:
Calculation 0.1 -Exteriom DesignRev_1

050 ROCK SIZE FOR 0D0 ROCK SIZE FOR
Ds ROCK SIZE CALCULATION w/ SLOPE CORRECTION BERM ABOVE GRADE BERM APRONS or

FACTORS (inches) SLOPES BURIED SLOPES

2HIVAprort 3H:lVStope. 4H:lVSIope* Prop"-ed
Abt and Add Slope Abt and Abt and Abt and D,, to Unt,
Johnson Riprap Johnson Di OJohnson Dr Johnrtsoin Minium Proposed Mrlniilurij tio Aproni

Channel X-Section Method Oversze Slope Factor Slope Factor Slope Factor Reqred D1 to Use Required Boo.ed
River Section Position (inches) 4% (0 72) (0-88) (1 00) D0 to Use for Slope DO to Ute Sl(ve

1 25 26 27 28 29 30 31 32 33 34

~4~d - b b I -
9.17 8.07

R. Chan. C3
_____ R_ Chant. C2 (Apron) 6.42 16868 8 927 1 7.59 1

I I..R, Chan. C1 (Apron)
R. Bank Slope
R, Chan. C7
R. Chart. C6 (Slope)
R. Chan. C5 (Slope)

6.34 &W 1 .16
3.30 3.43 4.77
10.24 1016 14.79
9.34 9.71 13.49
9.23 960 13,34
9.13 i950 13.19

A WI.66-
3.90 3,43

R. Chan. C4 (Slope)
R. Chan. C3 (Slope)
R. Chart. C2 (Slope)
R. Chan. C1 (Slope)
R. Bank Slope

5 R. Chan. C7
R. Chan. C6 (Slope)
R. Chan. C5 (Slope)
R. Chan. C4 (Slope)
R. Chan. C3 (Slope)
R. Chan. C2 (Slope)

1079 1 9.50
1304
12.89
12.73
6.42

10.67 1 9.39

525
11,34 1.79 1638 13.40
1 15.67 12.82

1267
12.53
12 38
122310.35 1 10,77 14,95

11.26
11,15
11.02
10,89
10.77

5&36

.1224
12.09

11.94
11.79

R. Chan. C6 (Slope) 1191 1 12.39 1 1720 14*08
R.(

R. Chan. C2 (Slope) 1 11.34 1 11.79 1 16.38 1 13.40
R. Chart. C1 (Slope) 1120 I 11.64 1 16.17 1 13.23
R. Bank Slope

14.04 1 12.36
R. Chan. C4 (Slope) 1 11.74 12.21 1 16.96 13.87 12,21
R. Chan. C3 (Slope) 11.60 1 12.06 1 1675 1 13.70 1
R. Chan. C2 (Slope)
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By. M. Bone

1/25/2008
File Name:

Calculation D.1 -Exteriom DesignRev_1

Job Title:
Rio Algom Mining LLC
Arroyo Del Puerto
Erosion Protection Measures

Calculation DA:
Exterior Site Drainage

Design Flowrates and Erosion Protection

Ds5 ROCK SIZE FOR D50 ROCK SIZE FORD0 ROCK SIZE CALCULATION w/ SLOPE CORRECTION BERM ABOVE GRADE BERM APRONS or
FACTORS (inches) SLOPES BURIED SLOPES

2H:lVApron 3H:1VSlope: 4H 1V Slope, Propose1
Abt and Add Slope: Abt and AbI and Abit and D, to Use
Johnson Rqprap Johnson D., Johnson Dw, Johnson D6O6 Minimum Proposed M,nirnum for Apron:

Channel X-Secthon Method Oversize Slope Factor Slope Factor Slope Factor Required Do to Use Required Buried
River Section Position (inches) 4% (0.72) (0.88) (1.00) D0 to Use for Slope DO to use Slope

1 25 26 27 28 29 30 31 32 33 34

R. Chan. C7 e 2.33 1.82 17.81 14,57 Q 12.97
R. Chan. C6 (Slope) 62.02 12.50 17.38 14721 12.50
R. Chan. C5 (Slope) 1189 12.36 17.07 14.05 12.36
R. Chan. C4 (Slope) 11.72 12.22 13397 1388 12.22
R. Chan. C3 (Slope) 11.61 12508 16.77 13.72 1208
R. Chan. C2 (Slope) 1447 11193 1&57 13.56 11.93
R. Chan. C1 (Slope) 31.34 11.79 16.37 13.40
R. Bank Slope 511 5.94 8.25 6.75 5.94

1 R. Chan. C2 6.67 6.94 9.63 7.88 & 94 7.0 12.
R. Chan. C1 (Slope) 5.03 5.23 7.26 594
R. Bank Slope 4.85 5.04 7.00 5.73

0 R. Chan. C2 6&32 6.57 9.13 7.47 57.0 129
R. Chan. C1 (Slope) 4.89 5.09 7,07 5.78

R. Bank Slope 2.32 2.42 3.36 2.75 2.42
-1 R. Chan. C5

R. Chan. C4
R. Chan, C3
R. Chan. C2
R. Chan. C1
R. Bank Slope

-2 R. Chart. C5
R. Chan. C4
R. Chan. C3
R. Chan. C2
R. Chart. C1
R, Bank Slope

-3 R. Chan. C5
R. Chan. C4
R. Chan. C3
R. Chan. C2
R. Chan. C1
R. Bank SlopeI

-4 R. Chan. C5
R. Chan. C4
R. Chan. C3
R. Chan. C2
R. Chan. C1
R. Bank Slope
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Job Tte:
Rio Algom Mining LLC
Arroyo Del Puerto
Erosion Protection Measures

Calculation D.I:
Exterior Site Drainage

Design Flowrates and Erosion Protection

By: M. Bone
1/25/2008

File Name:
Calculation D.A -Exteriom DesignRev_1

I USACE EQUILBRIUM SCOUR DEPTH

qe =

diachar

Ss = de = median

urn Sediment gramn-size
28 9 Specific diameter

) (flm ý) G tra ity ( mm) 0 234*qe*' g(Ss-1) [g(Ss-1)) 4' deo 
0

River Section (dsM•
1 • 50

20

61A

17

16 !

&8 102,(

15 I

11 .

51 52 53 54 55 56 57
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Job Title:
Rio Algom Mining LLC
Arroyo Del Puerto
Erosion Protection Measures

Calculation D.I:
Exterior Site Drainage

Design Fiowrates and Erosion Protection

By. M. Bone
1/25/2008

File Name:
Calculation D.1 -Exterlorn Design_Rev_1

I USACE EQUILBRIUM SCOUR DEPTH

qen
eeqahbr
diachar

I Ss = e mecdan
am Sedtmett grain-size
ge 9 Speacfic diameter

(ft)tec) Gravity (mm) 0-234"qe" g(Ss-1) [g(SS-I )j de 13rRiver SW*n (A), (dsth

1 49 50

1141

13 T,ý

12

100A

97.2

10

91,7

9

113.1

'77777ý777777-7

51 52 53 54 55 56 57

SUA-1473
Docket #40-8905

Sheet 20 of 73
Worksheet Name:
HEC-RAS Results



0
Job Title'
Rio Algom Mining LLC
Arroyo Del Puerto
Erosion Protection Measures

Calculation D.1:
Exterior Site Drainage

Design Flowrates and Erosion Protection

By-, M. Bone
1/2512008

File Name:
Calculation D.1 -Exteriom Design_Rev_1

I USACE EQUILBRIUM SCOUR DEPTH

]eb=
equifltb

Ss = de = median
um Sediment grain-size
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