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Reach Lengths Other Embankment / Channel Data

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Elevation at
Elevation at Center of

Height Base of Berm Channel or
Difference Proposed (Right 125' from right Proposed
(Existing Slope from Channel channel Base of B

Main Channel Elev - previous End Station Bottom) at bottom (Right Proposed
Left Main Intermediate Right Existing Proposed Starting Starting for Given Beginning whcihever is Channel Channel Top of Berm

Section # Channel Channel Reaches Channel Base Elev Elev) Station Station Slope Station greater Bottom Width Bottom) Elev Elevation

21 500 500 250 500 6951 -1.0 0.0032 9675 9425 6952 6951.00 100.00 6952.00
500 250 0.0032 9425 9175 6951.2 6950.20 100.00

20 500 500 250 500 6950 -0.4 0.0032 9175 8925 6950.4 6949.40 100.00 6950.40
500 250 0.0032 8925 8675 6949.6 6948.60 100.00

19 500 325 162.5 275 6949.1 0.3 0.0032 8675 8512.5 6948.8 6947.80 100.00 6948.80
500 162.5 0.0032 8512.5 8350 6948.28 6947.28 100.00 6970.00

18 500 350 175 250 6948.5 0.1 0.0032 8350 8175 6948.385 6945.89 250.00 6948.39 6965.00
500 175 0.0032 8175 8000 6947.825 6945.33 250.00

17 500 500 250 575 6947.8 0.5 0.0032 8000 7750 6947.265 6944.77 250.00 6947.27 6962.27
500 250 0.0032 7750 7500 6946.465 6943.97 250.00

16 500 500 250 575 6947 0.8 0.0010 7500 7250 6946.215 6943.72 250.00 6946.22 6961.22
500 250 0.0010 7250 7000 6945.965 6943.47 250.00

15 500 500 250 500 6947.5 1.8 0.0010 7000 6750 6945.715 6943.22 250.00 6945.72 6960.47
500 250 0.0010 6750 6500 6945.465 6942.97 250.00

14 500 500 250 500 6949 3.8 0.0010 6500 6250 6945.215 6942.72 250.00 6945.22 6959.72
500 250 1 0.0010 6250 6000 6944.965 6942.47 250.00

13 500 500 250 500 6946.5 1.8 0.0010 6000 5750 6944.715 6942.22 250.00 6944.72 6958.97
500 250 0.0010 5750 5500 6944.465 6941.97 250.00

12 500 500 250 500 6946.5 2.3 0.0010 5500 5250 6944.215 6941.72 250.00 6944.22 6958.22
500 250 0.0010 5250 5000 6943.965 6941.47 250.00

11 500 500 250 475 6945 1.3 0.0010 5000 4750 6943.715 6941.22 250.00 6943.72 6957.47
500 250 0.0010 4750 4500 6943.465 6940.97 250.00

10 500 500 250 475 6944 0.8 0.0010 4500 4250 6943.215 6940.72 250.00 6943.22 6956.72
500 250 0.0050 4250 4000 6941.965 6939.47 250.00

9 500 500 250 475 6942.5 1.8 0.0050 4000 3750 6940.715 6938.22 250.00 6940.72 6953.72
500 250 0.0050 3750 3500 6939.465 6936.97 250.00 693 .0 695 .2

8 500 500 250 450 6938 -0.2 0.0050 3500 3250 6938.215 6935.72 250.00 6938.22 6951.22
500 250 0.0050 3250 3000 6936.965 6934.47 250.00

7 500 500 250 500 6933.3 -2.4 0.0050 3000 2750 6935.715 6933.22 250.00 6935.72 6948.72
500 250 _ 0.0100 2750 2500 6933.215 6930.72 250.00
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Reach Lengths Other Embankment / Channel Data

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Elevation at
Elevation at Center of

Height Base of Berm Channel or
Difference Proposed (Right 125' from right Proposed
(Existing Slope from Channel channel Base of Berm

Main Channel Elev - previous End Station Bottom) at bottom (Right Proposed
Left Main Intermediate Right Existing Proposed Starting Starting for Given Beginning whcihever is Channel Channel Top of Berm

Section# Channel Channel Reaches Channel Base Elev Elev) Station Station Slope Station greater Bottom Width Bottom) Elev Elevation

6 500 500 250 500 6930 -0.7 0.0100 2500 2250 6930.715 6928.22 250.00 6930.72 6943.72
500 250 0.0100 2250 2000 6928.215 6925.72 250.00

5 500 500 250 500 6927 1.3 0.0100 2000 1750 6925.715 6923.22 250.00 6925.72 6938.72
500 250 0.0100 1750 1500 6923.215 6920.72 250.00

4 500 500 250 500 6923 2.3 0.0100 1500 1250 6920.715 6918.22 250.00 6920.72 6933.22
500 250 0.0100 1250 1000 6918.215 6915.72 250.00

3 500 500 250 500 6921 5.3 0.0100 1000 750 6915.715 6913.22 250.00 6915.72 6928.22
500 250 0.0100 750 500 6913.215 6910.72 250.00

2 500 500 250 500 6915 4.3 0.0100 500 250 6910.715 6908.22 250.00 6910.72 6923.22
500 250 0.0100 250 0 6908.215 6905.72 250.00

1 500 100 50 100 6905 -1.0 0.0090 0 -50 6905.965 6903.47 615.00 6905.97 6905.97
500 50 0.0090 -50 -100 6905.515 6903.02 545.00

0 500 400 200 400 6903 -2.1 0.0090 -100 -300 6905.065 6902.57 565.00 6905.07
500 200 0.0090 -300 -500 6903.265 6900.77 782.50

-1 500 500 250 500 6900 -1.5 0.0090 -500 -750 6901.465 6898.97 1000.00 6901.47
500 250 0.0090 -750 -1000 6899.215 6896.72 1100.00

-2 500 500 250 500 6897.5 0.5 0.0090 -1000 -1250 6896.965 6894.47 1200.00 6896.97
500 250 0.0090 -1250 -1500 6894.715 6892.22 1200.00

-3 500 500 250 500 6895 2.5 0.0090 -1500 -1750 6892.465 6889.97 1200.00 6892.47
500 250 0.0090 -1750 -2000 6890.215 6887.72 1200.00

-4 500 500 250 500 6892.5 4.5 0.0090 -2000 -2250 6887.965 6885.47 1200.00 6887.97
500 11675 11425 11675

TOTALS 12175 11925 1 11675
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Cut / Fill Berm & Cl

1 16 17 18 1g 20 21 22 2[3 ~ 24j5 2 2

Relative Avg Relative
Berm Height Berm Height from
from Base of Base of Right Proposed Avg Berm Top & Dry Slope k Cover Wet Slope Rock over

Right Channel Bottom Berm Fill Fill Height Dry Slope Above Wet Slope
Channel Between Height at Between Up Stream Berm X-Sect Berm Fill Volume Dry Slope Apron Top Grade Wet Apron Grade Wet

Section # Bottom Reaches Station Reaches Reach Area (cy) (cy) (cy) (cy) Slope (cy) (cy) Slope (cy)

21

20

19 8.25 1335.00 327.94 16214.69 645.0 98.9 185.4 346.0 445.0
0.00

18 16.62 8.31 16.50

17 15.00 15.81 14.46 15.48 350.00 951.36 12332.46 317.0 25.9 48.6 864.0 622.2

16 15.00 15.00 14.21 14.34 500.00 832.01 15407.53 420.0 37.0 69.4 1,171.0 888.9

15 14.75 14.88 12.96 13.59 500.00 757.91 14035.45 398.0 37.0 69.4 1,161.0 888.9

14 14.50 14.63 10.71 11.84 500.00 598.16 11076.98 347.0 37.0 69.4 1,142.0 888.9 ........

13 14.25 14.38 12.46 11.59 500.00 576.83 10682.12 339.0 37.0 69.4 1,122.0 888.9

12 14.00 14.13 11.71 12.09 500.00 619.85 11478.78 354.0 37.0 69.4 1,103.0 888.9

11 13.75 13.88 12.46 12.09 500.00 619.85 11478.78 354.0 37.0 69.4 1,083.0 888.9

10 13.50 13.63 12.71 12.59 500.00 664.37 12303.23 369.0 37.0 694 1,064.0 888.9

9 13.00 13.25 11.21 11.96 500.00 608.96 11277.01 350.0 37.0 69.4 1,035.0 888.9

8 13.00 13.00 13.21 12.21 500.00 630.84 11682.29 358.0 37.0 69.4 1,015.0 888.9

7 13.00 13.00 15.41 14.31 500.00 829.48 15360.79 419.0 37.0 69.4 1,015.0 888.9

SUA-1473
Docket #40-8905

Sheet 47 of 73

Worksheet Name:
Cut-Fill Volumes



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 Design Rev_1

Cut / Fill Berm & Cl

1 16 17 18 19 20 21 22 23 24 2 6 7 2

Relative Avg Relative
Berm Height Berm Height from
from Base of Base of Right Proposed Avg Berm Top & Dry Slope Rock Cover Wet Slope Rock Cover

Right Channel Bottom Berm Fill Fill Height Dry Slope Above Wet Slope Below
Channel Between Height at Between Up Stream Berm X-Sect Berm Fill Volume Dry Slope Apron Top Grade Wet Apron Grade Wet

Section # Bottom Reaches Station Reaches Reach Area (cy) (cy) (cy) (cy) Slope (cy) (cy) Slope (cy)

6 13.00 13.00 13.71 14.56 500.00 854.89 15831.35 426.0 37.0 69.4 1,985.0 1,527.0

5 13.00 13.00 11.71 12.71 500.00 675.74 12513.68 372.0 37.0 69.4 1,985.0 1,527.0

4 12.50 12.75 10.21 10.96 500.00 525.17 9725.35 321,0 37.0 69.4 11947.0 1,527.0

3 12.50 12.50 7.21 8.71 500.00 358.58 6640.35 255.0 37.0 69.4 1,909.0 1ý527.

2 12.50 12.50 8.21 7.71 500.00 294.29 5449.79 904.0 444.4 555.6 1,909.0 1,527.0

1 0.00 6.25 0.96 4.59 350.00 132.05 1711.81 376.0 311.1 388.9 668.0 1,069.0

0 100.00 0.0 0.0 0,0 227.0 122.0

-1 400.00

-2 500.00

-3 500.00

-4 500.00

Sta 1+50 to Sta 83+50 +
1335 up road 9385.00 205202.43 7324 1399 2151 22751 9956 8826
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Job Title:
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. 1 -Exteriom DesignRev_1

annel Volumes
1 29 30 31 32 33 34 35 36 37 38 39 40 41

Avg
Cut'Fill

Scour Scour Cut Grade Grade
Volume Volume Difference Difference b = V2 (cut)

ds = Scour Required Provided Base of Between Channel V1 (cut) (Top ( Bottom Channel Cut Channel Fill
Section # Depth (ft) (cy/If) (cQ/lf) Berm Reaches Width hi h2 Trapezoid) Triangle) V3 (fill) Volume Volume

21

20

19 3.69 0.25 0.33

18 0.4 1.74 1178 0.12

17 4.9 1.74 1.78 0.54 0.33 250.00 0.33 5.00 1057.35 8587.96 9645.31 0.00

16 5.8 1.74 1.78 0.79 0.66 250.00 0.66 5.00 3079.76 12268.52 15348.27 0.00

15 6.5 1.74 1.78 1.79 1.29 250.00 1.29 5.00 6040.81 12268.52 18309.33 0.00

14 6.5 1.74 1.78 3.79 2.79 250.00 2.79 5.00 13324.42 12268.52 25592.94 0.00

13 6.0 1.74 1.78 1.79 2.79 250.00 2.79 5.00 13324.42 12268.52 25592.94 0.00

12 5.7 1.74 1.78 2.29 2.04 250.00 2.04 5.00 9651.36 12268.52 21919.88 0.00

11 5.6 1.74 1.78 1.29 1.79 250.00 1.79 5.00 8440.90 12268.52 20709.42 0.00

10 5.3 1.74 1.78 0.79 1.04 250.00 1.04 5.00 4851.18 12268.52 17119.70 0.00

9 6.4 1.74 1.78 1.79 1.29 250.00 1.29 5.00 6040.81 12268.52 18309.33 0.00

8 6.6 1.74 1.78 (0.21) 0.79 250.00 0.79 5.00 3668.49 12268.52 15937.01 0.00

7 7.0 1.74 1.78 (2.41) (1.31) 250.00 (1.31) 5.00 6663.88 800.57 6663.88 800.57
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0
Calculation D.1:

Exterior Site Drainage
Design Flowrates and Erosion Protection

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

By: M. Bone
1/25/2008

File Name:
Calculation D. 1 -Exteriom Design Rev_1

•annAl VnlumA•

1 29 30 31 32 33 34 35 36 37 38 39 40 41

Avg
Cut/Fill

Scour Scour Cut Grade Grade
Volume Volume Difference Difference b = V2 (cul)

ds = Scour Required Provided Base of Between Channel V' (cut) (Top ( Bottom Channel Cut Channel Fil
Section # Depth (ft) (CY/if) (cyif) Berm Reaches Width hl h2 Trapezoid) Triangle) V3 (fill) Volume Volume

6 9.1 3.05 3.05 (0,71) (1,56) 250.00 (1.56) 5.00 5790.36 1133.90 5790.36 1133.90

5 9.1 3.05 3.05 1.29 0.29 250.00 0.29 5.00 1323.96 12268.52 13592.48 0.00

4 8.9 3.05 3.05 2.29 1.79 250.00 1.79 5.00 8440.90 12268.52 20709.42 0.00

3 9.1 3.05 3.05 5.29 3.79 250.00 3.79 5.00 18319.05 12268.52 30587.57 0.00

2 9.4 3.05 3.05 4.29 4.79 250.00 4.79 5.00 23424.79 12268.52 35693.31 0.00

1 1.3 1,22 1.22 (0,96) 1.66 615.00 1.66 3.75 13341.05 15221.35 28562.41 0.00

0 1.7 1.22 1.22 (2.06) (1.51) 565.00 (1 51) 3.75 490.27 212.52

-1 (1,46) (1.76) 1000.00 (1.76) 2.50 212.09 1153.79

-2 0.54 (0.46) 1200.00 (0.46) 2.50 2032.27 100.10

-3 2.54 1.54 1200.00 1.54 2.50 34242.01 27951.39

-4 4.54 3.54 1200.00 3.54 2.50 79249.79 27951.39

_ 330,083.55 1934.47

Cut Fill

SUMMARY

Station 83+50 & Extended F Berm 0 205202

Berm to Station 1+50 Channe! 330084 1934

-Total 330084 207137
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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 Design_Rev_1

I Downstream Reach Lengthsj Other Embankment / Channel Data

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Left Main
Channel Channel

Main Channel
Intermediate

Reaches

Approximate
Existing Base

Elevation at Base
of Berm (Right

Channel Bottom)

Height
Difference
(Existing

Elev -
Proposed

Elev)

Proposed
Slope from

previous
Starting
Station

Proposed
Elevation at

Base of Berm
(Right

Channel
Bottom) at
Beginning
Station

Right
Channel

Starting
Station

End Station
for Given

Slope

Proposed
Elevation at
Center of
Channel

Proposed
Sloped

Channel
Bottom Width

Proposed
Base of Berm

(Right
Channel
Bottom)

Elevation

Proposed
Top of Berm

Elevation

Relative Bernr
Height from

Base of Right
Channel
Bottom

Proposed
Berm Fill

HeightSection #
III 

I

, ,- - - I-

21 500 500 250 500 69
250

-1.0 0.0032
-0.4 .00032
-0.4 0.0032

9675 9425 6952.0 6951.00 100
9175 6951.20 695020

20 500 500 250 500 6l

6962.00

it'
250 0 0032 5

100
100
100
100
100
250

19 350 325 162,5 275 6949.1 0.3 0,0032
162 5 0,0032 8513 8350

18 425 350 175 250 6948.5 0.1 0.0032 8350 8175 694839 694589
175 00032 8175 8000 694783 694533 250

17 450 500 250 575 6947.80 0.5 0.0032 8000 7750 694727 6944.77 250
250 0 0032 7750 7500 1 694647 1 6943.97 250

425 500 250 575 6947.0 0.8 0.0010 7500 7250 1 6946.22 1 6943.72 250 6946.22 6961.22 14.21

15
250
250
250
250
250
250

0.0010 7250 7000 1 694597 1 6943.47
500 6947.5 1.8 0.0010 7000 6750

oouu
694572 694322
6945.47 6942.97

250 6945.72 6960.47 14.75
250

U.L)(tIt 670U 6500 250
14 500 6949.0 3.8 0.0010 6500 6250 694522 6942 72 250 6945.22

12.98

10.71

1246
0.0010 6250 6000 694497 694247 250

13

12

500 500

500 500

6946.5

RB46.5

1.8 0.0010 6000 5750 6944.72 1 694222 250 6944.72 1 6958,97 14.25
0.0010 1 5750 5500 694447 1 694197 250-4 -~1-

250 500
_______ .4......

250
0.0010
0.0010

0.0010

5500 5250 6944,22 1 6941 72 250 6944.22 8988.22 1 14.00
5250 5000 6943.97 1 6941 47 250

11.71

11 525 500 250 475 6945.0 4750 6943.72 6941.22 250 6943.72 6957.47 13.75 12.46
250 4500 1 6943.47 1 6940,97 250

10 525 500 250 475 6944.0 0.8 0.0010
250 0.0050 1 4250

3.22 694072 250 6943.22 6956.72 13.50 12.71
1.97 6939.47 250 6 696172 1 _1.210 72 J6938.22 250 6940.72 6953.72 13.00 [ 1!.21

1.0 U.UU~U I9 I 525 I 5.00 250 475 6942.5 1.8 00050 1 400 3750
9 525 '500_
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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 -Exteriorn DesignRev_1

Downstream Reach Lengths Other Embankment / Channel Data

1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17
Proposed

Elevation at
Height Base of Berm Proposed

Approximate Difference Proposed (Right Base of Berm Relative Berm
Existing Base (Existing Slope from Channel Proposed Proposed (Right Height from

Main Channel Elevation at Base Elev - previous End Station Bottom) at Elevation at Sloped Channel Proposed Base of Right Proposed
Left Main Intermediate Right of Berm (Right Proposed Starting Starting for Given Beginning Center of Channel Bottom) Top of Berm Channel Berm Fill

Section # Channel Channel Reaches Channel Channel Bottom) Elev) Station Station Slope Station Channel Bottom Width Elevation Elevation Bottom Height

250 0.0050 3750 3500 6939A7 693697 250
8 550 500 250 450 6938.0 -0.2 D 0050 3500 3250 693822 6935.72 250 6938.22 6951.22 13.00 13.21

250 00050 3250 3000 693697 693447 250
7 500 500 250 500 6933.3 -2.4 0.0050 3000 2750 693572 6933.22 250 6935.72 6948.72 13.00 15.41

250 0.0100 2750 2500 6933.22 693072 250
6 500 500 250 500 6930.0 -0.7 0.0100 2500 2250 693072 6928.22 250 6930.72 6943.72 13.00 13.71

250 0.0100 2250 2000 6928.22 692572 250
5 500 500 250 500 6927.0 1.3 00100 2000 1750 692572 692322 250 6925.72 6938.72 13.00 11.71

250 0.0100 1750 1500 692322 6920.72 250
4 500 500 250 500 6923.0 2.3 0.0100 1500 1250 6920.72 6918.22 250 6920.72 6933.22 12.50 10.21

250 0.0100 1250 1000 6918.22 6915.72 250
3 ,500 500 250 500 6921.0 5.3 00100 1000 750 6915 72 691322 250 6915.72 6928.22 12.60 7.21

250 0.0100 750 500 691322 6910.72 250
2 500 500 250 500 6915.0 4.3 0.0100 500 250 6910.72 6908.22 250 6910.72 6923.22 12.60 8.21

250 0.0100 250 0 6908.22 6905 72 250 6908.22 6918.22 10.00
1 100 100 50 100 6905.0 -1.0 00090 0 -50 690597 6903.47 615 6906.97 6905.97 0.00 0.96

50 0 0090 -50 -100 690552 6903.02 545
0 400 400 200 400 6903.0 -2.1 00090 -100 -300 690507 6902.57 565 6905.07

200 0.0090 -300 -500 6903.27 6900.77 783
-1 500 500 250 500 6900.0 -1.5 00090 -500 -750 6901.47 6898.97 1000 6901.47

250 0.0090 -750 -1000 689922 6896.72 1100
-2 500 500 250 500 6897.5 0.5 0,0090 -1000 -1250 6896.97 6894.47 1200 6896.97

250 0,0090 -1250 -1500 6894.72 6892.22 1200
-3 500 500 250 500 6895.0 2.5 0.0090 -1500 -1750 689247 6889.97 1200 6892.47

250 00090 -1750 -2000 689022 688772 1200
-4 500 500 250 500 6892.5 4.5 00090 -2000 -2250 688797 688547 1200 6887.97

Total
Length 11675 11425 1 11675 _
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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
1/25/2008

File Name:
Calculation D.1 -Exterom DesignRev_1

-I
HFC-RAS CHAN~WI rR0 ~~~F~1fld INIPI IT rSATA

1 18 1 19 20 1 21 22 1 23 24 1 25 26 1 27 28 1 29 301 31 32 1 33 34 1 35

Section # left overbank-6 left overbank-5 left overbank-4 lft overfank-3 l overbank-2 left overbank-1I left overbank.1 left bank left bottom
Station Elevation Station Elevation Station Elevation Station Elevation Station Elevation Station Elevation Station Elevation Station Elevation Station Eleva0on

21 1,175 6,970 1,825 6,965 2,310 6,965 2,800 6,965 3,285 6,960 3350 8955.00 3400 895150

20 1,010 6970.00 1,985 6,965 2,720 6,960 3350 5965.00 3400 6949.90

19 605 6970.00 1660 6965.00 2150 6965.00 2230 6,960 2475 6,960 2720 8985.00 3400 6948.30

18 1,100 6970.00 1,425 6965.00 1,625 6965.00 1,875 6960.00 2,375 6,955 2,775 6,950 3235 694839 3250 6943.39

17 130 6965.00 945 6960.00 1675 6960.00 1835 6955.00 2975 6950 3225 6950 3235 6947.27 3250 6942.27

16 1025 6965.00 1920 6960.00 2160J 6955 2975 6950 3235 6946,22 3250 6941.22

15 1060.00 6965.00 1710.00 6960.00 2035.00 6955.00 2850 6952 3000 6950. 3235 6945715 3250 6940.72

14 1200.00 6965.00 2010.00 6960.00 2335.00 6955.00 2825, 6950 3075 6950 3235 6945 22 3250 6940.22

13 1000 6965.00 1810 6960.00 2380 6955 2625 6950 3235 6944.72 3250 6939 72

12 1150 6965.00 1800i 6960.00 2150 6955 2775 6950 3235 6944.22 3250 6939.22.

11 970.00 6965.00 1705.00 6960.00 2110.00 6955.00 2235 6955.00 2435 6950 29751 6945.12 3235l 6943,72 3250 6938,72

10 1660.00 6965.00 1985.00 6960.00 2070.00 6955.00 2150 6950 2975 6945 3235 694322 3250 6938.22

9 1180.00 6965.00 1750.00 6960.00 1910.00 6955.00 2075.00 6950.00 2875 6945 3200 6945 3235 694072 3250 693572
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Job Title:
Rio Algom Mining LLC
Arroyo Del Puerto
Erosion Protection Measures

0
Calculation D. 1

Exterior Site Drainage
Design Flowrates and Erosion Protection

By: M. Bone
1/25/2008

File Name:
Calculation D.1 -Exteriorn DesignRev_1

HEC-RAS CHANNEL CROSS-SECTION INPUT DATA

1 18 1 19 20 1 21 22 1 23 24 1 25 26 1 27 28 1 29 30 1 31 32 1 33 34 1 35

Section # lfoverbank-6 ft ovefbank-5 left overbank-4 left overbanki3 left overbank-2 left overbank-l left overbank-1 left bank left bottom

8 1675 6955.00 2225 6950,00 2625 6945 3075 6940 3235 6938.22 3250 693322

7 1125 6950.00 1575 6946.50 1975 6946.50 2075 6945 2975 6940 3235 693572 3250 693072

6 1325 6945.00 2225 6941.00 2275 6940-00 2975 6935 3125 6935 3235 6930 72 3250 692572

5 1225 6945.00 1475 6940.00 2175 6936.50 2225 6935.00 2275 6935.00 3200 6933 3222.1 6930 3235 6925ý72 3250 692072

4 2075 6935.00 2275 6932.50 2400 6930 3150 6925 3235 692072 3250 6915 72

3 1175 6940.00 1775 6935.00 2175 6930.00 2375 6927.60 2675 6925.00 3075 6922 3222.1 6920 3235 6915 72 3250 601072

2 1375 6930.00 2150 6926.50 2175 6925.00 2750 6920.70 2950 6920.00 3075 6920 3222.1 6915 3235 6910 72 3250 6905.72

1 1175 6926.50 1725 6925.00 2125 6923.50 2200 6920.00 2675 6915 2947.89 6910 2960.0 6905.97 2975.0 6900.97 3260 6900.97

0 2100 6923.00 2175 6920.00 2725 6915.00 2905.19 6910 2920.0 6905.07 2936.0 6900.07 3250 6900.07

2125 6922.00 2175 6920 2719.39 6915 2734.4 6910.00 2775&0 6896.47 3250 ,6896.47

-2 2025 6922.00 2075 6920.00 2425 6915 2720.89 6910 2760.0 6896.97 2775.0 6891.97 3250 6891.97

-3 1 2025 6917,00 2075 6915 2707.39 6910 27587 6892.90 2775.0 6887.47 3250 8887.47

-4 2025 6917.00 2075 6915.00 2375 6910 270889 6905 2760.0 6887.97 2775.0 6882.97 3250 6882.97
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Job Title:
Rio Algom Mining LLC
Arroyo Del Puerto
Erosion Protection Measures

Calculation C.1:
Exterior Site Drainage

Design Flowrates and Erosion Protection

By: M. Bone
1/2512008

File Name:
Calculation D, -Exteriom Design_Rev_1

-I
HEC-RAS CHANNEL CROSS-SECTION INPUT DATA

1 36 37 383 39 40 1 41 42 43 44 45 46 47 48 49 50 51 1

Section # Center Channel r bottom right bank I rlht berm right overbank-1 1rignht ,r-2I rift ebank-3 1right ova -4

Station Elevation Station Elevation Station Elevation Station Elevation Station Elevation Station Elevation Station Elevation Station Elevation
21 3450 6951.00 3500 6952.00 3550 6955.00 4275 6960.00 5075 6960.00 5175 6965.00 5225 6970.00

20 3450 6949.40 3500 6950.40 3550 6965.00 3850 6960.00 4225 6960.00 4875 6960.00 4925 6965.00 4975 6970.00

19 3450 6947.80 3500 6948.80 4050 6950.00 4100 6955.00 4150 6960.00 4650 6963.00 4775 6965.00 4875.00 6970.00

18 3375 6945 89 3500 6948,39 35498 696500 4725 6970.00 4,825 6,970

17 3375 6944 77 3500 6947 27 35450 696227 3560.0 6962.27

16 3375 G943 72 3500 6946 22 3545.0 6961.22 3560.0 6961.22

11 3375 694322 3500 694572 35443 696047 3559.3 6960.47

14 3375 6942 72 3500 6945 22 35435 6959 72 3558.5 6959.72

13 3375 6942.22 3,500 69,4472 3542.8 6958,97 3557.8 6958.97

12 3375 6941 72 3500 6944.22 3542.0 695822 3557.0 6958.22

11 3375 6941 22 3500 694372 3541 3 6957,47 3556.3 6957.47

10 3375 6940 72 3500 694322 3540.5 695672 3555.5 6956.72

9 3375 693822 3500 6940 72 3539.0 6953.72 3554.0 6953.72
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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 Design Rev-1

-T
HFC-~A~ CiIANMFI rfl~~~Ft~TIANI IMPI IT flATA

1 36 1 37 38 1 39 40 1 41 42 43 44 45 46 47 48 49 05 51

Section # Center Channel rit bottom iht bank ll rt berm I eriht rbank-1 1right o verbank-rih nk-3 I ht erbank-4

8 3375 693572 3500 693822 3539.0 6951 215 3554.0 6951.22
3470 6935,12

7 3375 693322 3500 6935.72 3539,0 6948.72 3554.0 6948.72
3470 6930.12

6 3375 6928 22 3500 6930,72 3539.0 6943 72 3554.0 6943.72
3470 6925.12

5 3375 6923 22 3500 6925.72 3539.0 6938 72 3554.0 6938.72
3470 6920.12

4 3375 6918 22 3500 6920.72 35375 6933.22 3552.5 6933.22
3470 6915 12

3 3375 691322 3500 691572 35375 6928.22 3552.5 6928.22
3470 691012

2 3375 6908 22 3500 6910 72 35375 6923.22 3552.5 6923.22

1 3375 6903.47 3590 6905.97 3602.1 6910.00 3852.11 6915.00 3877.11 6920 4502.11 6924
3470 6904,47

O 3375 6902.57 3500 8905,07 3514.8 6910.00 3675 6915.00 3725 6920 4475 6923.5
3470 6900.87

-1 3375 6898.97 3775 6901.47 3800.6 6910.00 3875 6915.00 3900 6920 5025 6924

-2 3375 6894.47 3975 6898.97 4014.1 6910.00 4029.1 6915.00 4975 6915 5375 6920

-3 3375 6889.97 3975 6892.47 3997.6 6900.00 4275 6905.00 4675 6910 4925 6915 5125 6920

-4 3375 6885.47 3975 6887.97 3998.1 6895.00 4125 6900.00 4275 6905 4625 6910 4875 6915 5025 6920
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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 -Exteriorn DesignRev_1

E.G. Froude#
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev Slope Vel Chnli Flow Area Top Width{ Chl

S______ (cfs) S -- (f)-. (f) (ff) . . (f (ft/ft) (ft/s) (sq ft) (ft) _

1 Reach #1 2_1- PF 1 7 78000! 6951.00 6964.69 6962.92' 6965.47 0.001487 10.18 13174.88 2338.38 0.51
2 Reach #1 20 PF 1 78000 6949.90 6962.62 6962.62 6964.31 0.003442 14.631 10249.02 2566.28. 077
3Reach #1 19 PF 1 78000 6947.80 6960.19 6955.15 6960.7 0.000659 5.76 14166.35 1954.25 0.33
4 41Reach #1 18 PF 1 78000 6943.39 6959.57 6960.39 0.001125 9.4 12453.821 1615.3 0.45
5Reach #1 17 PF 1 78000 6942.27 6959.36 6959.95 0.000788 8.211h14650.861 1840.67 0.38
6,Reach#1 16 PF 1 78000 6941.22 6958.57 6959.48 0.001093 9.78' 12131.671 1548.25 0.45
7 Reach #1 15 IPF 1 78000 6940.72 6957.47 6958.82 0.001635 11.65: 10642.25; 1660.65 0.54
81Reach #1 14 IPF 1 78000 6940.22 6956.33 6957.91 0.001953 12.34 9294.92 1284.45 0.59
9- Reach #1- 13 !PF 1 78000-6939.72 6955.46 6956ý91 0.001872 11.88 9362.031 1204.88 0.58

101Reach #1 12 PF 1 78000 6939.22 6954.60 6955.95 0.001866 11.64 9821.421 1353.22 0.57
11 Raeach #1
12 Reach #1
13 Reach #1
14 Reach #1
15 Reach #1
16 i Reach #1
17!Reach #1
18 'Reach #1
19: Reach #1
20 Reach #1
21 Reach #1
22 Reach #1
23 Reach #1
24 Reach #1
-25 R~eac-h #1
26 Reach #1i

11 1PF 78000 6938.72
10 PF 1 78000 6938.22
9 PF 1 78000 6935.72
8 PF 1 78000 6933.22
7 PF 1 78000 6930.72
6 PF 1 78000 6925.72
5 PF 1 78000 6920.72
4 PF 1 78000 6915.72
3 PF 1 78000 6910.72
2 PF 1 78000 6905.72
1 PF 1 78000 6900.97
0 PF1 78000-_6900.07
-1 PF 1--- -780001 6896.47
-2 iPF 1 78000 6891.97
-3 'PF 1 78000 6887.47
-4 PF 1 78000 6882.97

6953.48
6952.33
6949.46
6947.38
6945.29
6940.57
6935.38
6929.87
6925.02
6920.38
6907,16
6906.81
6902.32
6898.51
6893.62
6889.52

6954.94 0.002132
6953.79 0.002372

6952.1 0.004123
6950.07 0.003838

6945.29 6948.06 0.003877
6942.04 6945.47 0.005996
6937.53 6941.94 0.007584
6932.47 6937-.64 0.009252
6927.92 6933.01 0.009183
6923.42 6928.51 0.008764

6910.6 6919.95 0.039376
6909.53 6915.83 0.023508
6903.47: 6906.82 0.015811
6898.54 - 6901.06 0.007777
6894.021 6896.62 0.010203
6889.53 6892.06 0.007742

12.04 9180.37 1233.3 0.61
12.26 9362.41: 1414.56 0.63
15.82 7473.27 1384.75 0.83
15.64: 7065.48, 1093.19. 0.81
15.89 7413.791 1366.83; 0.81
19.46 5704.52 12.91 0.98
21.66 4837.66 1316.491 1.09
23.25 4243.66 1084.64 1.2
23.371 4003.01i 855.44, 1.2
23.29 3762.85 687.21 1.18
28.99 2788.64 637.12' 2.29

24.2' 3255.05 590.44! 1.8
17.07 4590.03 1020.1 1.41
12.83 6107.49 1224.26 1.01
13.92! 5626.78! 1221.91J
12.81: 6115.86i 1224.31

1.14
1.01
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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 -Exteriorn DesignRev 1

Plan: Reach #1 Reach #1 RS: 21 Profile: PF 1
Pos Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity
. __ (ft) (ft) (cfs) (sq t ft) Cony Depth(ft) (ft/s)

1 LOB 1175 3350 5158.32 1532.61 519.86 6.61 2.95 3.37
2 Chan 3350 3416.67 7863.49 793.02 66.79 10.08 11.9 9.92
3 Chan 3416.67 3483.33 9645.45 895.8 66.67 12.37 13.44 10.77
4 Chart 3483.33 3550 7547.07 773.58 66.76 9.68 11.6 9.76
5 ROB 3550 5225 47785.67 9 1618.88 61.26 5.67 5.21

Plan: Reach #1 Reach #1 RS: 20 Profile: PF 1

Pos Left Sta RightSta IFlow IArea IW.P.
T .- -

(ft) I(ft) (cfs) (sqft) J (ft)
22118.851 3729.76 [ 1015.111 LOB 10101 3350

Percent
Cony

28.36
13.03
16.96

2 Chan 33501 3416.67
3 Chan 3416.671 3483.33

10166.68
13227.46
9718.07

22768.95

720.481 66.93
842.421- 66.67

4 Chan I
7 5LROB

3483.33 3550
35501 4975

701.03 66.881 12.46
4255.32j 1_1351.371 29.19

II
Plan: Reach #1 Reach #1 RS: 19 Profile: PF 1

_Pos Le Sta Right Sta Flow A
____________ ________(ft)_____ (ft) (cs (S

1ILOB 605 2720 974.44
2Chan 2720 3180 16384.05

3 C6han 3180 3640 32285.77
4 Chan 3640 4100 28143.84
5 ROB 4100 4875 -211.88

Plan: Reach #1 Reach #1 RS: 18 Profile: PF 1
Pos Left Sta .Right Sta Flow A

__ .(ft) (ft) (cfs)
39Cha 3468.45 3474.76 633.37
40 Chan 3474.76 3481.07

41 Chan 3481.07 3487.38 555.72
42 Chan 3487.38 3493.69 455.48
43 Chan 3493.69 3500 447.08
44_ ROB__ 3500 4825 1.7

Plan: Reach #1 Reach #1 RS: 17 Profile: PF 1
.... Pos Left Sta -Right Sta Flow

... . . .n (ft) (ff(_ f.)L .
39 Chan 3468.45 3474.76 600.36
40 Chan 3474.76 3481.07 590.4

-41 Chan 3481.07 3487.38 528.09
42 Chan 3487.38 3493.69 433.45
43 Chan 3493.69 3500 6.05
44 ROB 3500 3560 795.51

Plan: Reach #1 Reach #1 RS: 16 Profile: PF 1

...... Pos Left Sta Right Sta Flow A
S(ft) (ft) -(cfs) (ts

39 Chan 3468.45 3474.76 731.47
40 Chan 3474.76 3481.07 719.61
41 Chan 3481.07 3487.38 643.89
42 Chan 3487.38 3493.69 528.68
43 Chan 3493.69 3500 519.84
44 ROB 0 36 .55

704.66
3428.77
5151.02
4744.63

137.3

rea
iq ft

74.11
73.31
7__2.52

70.93

rea
q ft)_

79.84
79.05
78.25
77.45
76.66

219.12

WP.

493.06
460.02
460.02
460.25

81.5

WP.

6.31
6.31

_6.31
6.31
6.31

35_i. 33

6.31
6.31
6.31
6.31
6.31

38.22

Percent

Cony
1.25

21.01
41.39
36.08

0.27

Percent
Conv

0.81
0.8

0.71
0.58
0.57

Percent
Cony

0.77
0.76
0.68
0.56
0.55
1.02

Percent
Conv

0.94
0.92
0.83
0.68
0.67
1.27

Percent
Cony

1.06
1.04
0.93
0.76
0.75
1.36

Hydr
Depth(ft)

3.67
10.81
12.64
10.52

3.15

Hydr
Depth(ft)

1.43
7.45
11.2

10.31
1.69

_Hydr
Depth(ft)

11.75
11.62
11.49
11.37
11.24
5.59

Hydr
Depth(ft)

12.65
12.53

12.4
12.28
12.15
6.04

Hydr
Depth ft)

12.91
12.79
12.66
12.54
12.41
6.17

Hydr
Depth(ft)

12.32
12.19
12.06
11.94
11.81

5.87

Velocity
(ft/s)

5.93
14.11

15.7
13.86

5.35

Velocity
(fus)

1.38
4.78
6.27
5.93
1.54

Velocity
_(ft/s)

8.55
8.49
7.66
6.35

6.3
4.12

)Velocity

7.52
7.47
6.75

5.6
5.56
3.63

Velocity

`(ft/s)
8.98
8.92
8.06
6.68
6.64
4.34

Velocity

10.64
10.56
9.54
7.91
7.86
5.13

Plan: Reach

39
40
41
42
43
44

#1 Reach #1 RS: 1i
Pos Left Sta

-____I~f) _
Chan 3468.45
Chan 3474.76
Chan 3481.07
Chan 3487.38
Chan 3493.69
ROB 3500

Profile: PF 1
Right St Flow

3474.76 826.55
348_1.07__812.5_

3487.38 72643
3_4_93.69 595.94

| 585.47
3 156- 1062.42

A
(S

rea W.P.

6.31
80.69 6.31

79.1 6.31
78.3 6.31

228.66 39.04

rea W.P.
~q ft) (ft)

77.71 _ 6.31
76.9_1 6.31
76.11 6.31
75.32 6.31
74.521 6.31

207.01! 37.15
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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 D1 -Exteriorn Design Rev 1

Plan: Reach #1 Reach #1 RS: 14 Profile: PF I
Pos Left Sta Right Sta Flow Area W. P. Percent Hydr Velocity

_ _ _ (ft) (ft) (cfs (sq ft) (ft) C Deptht) ) (ft/s)
39 Chan 3468.45 3474.76 825.67 73.65 6.31 1.06 11.67 11.21
40 Chan 3474.761 3481.07 810.87 72.86 6.31 1.04 11.55 11.13
411 Chan
421Chan

3481.071 3487.381 724.29 72.06 6.31 0.93! 11.42 10.05
3487.381 3493.691 593.571 71.26 6.31 0.761 11.29 8.33

431Chan 3493.691 35001 582.56 70.47
184.98

6.31 0.751 11.17 8.27
441 ROB 35001 35601 999.18

Plan: Reach #1 React 1 #1 RS: 13 Profile: PF 1
35.12

W. P.

1.28 5.55 5.4

Pos Left Sta Right Sta Flow Area

(ft) (ft) (cfs) (sq ft)
39 Chan 3468.45 3474.76 766.89 71.36
40 Chan 3474.76 3481.07 752.7 70.56
41 Chan 3481.07 3487.38 671.94 69.76
42 Chan 3487.38 3493.69 550.32 68.97
43 Chan 3493.69 3500 539.77 68.17
44 ROB 3500 3558.1 895.25 173.04

Plan: Reach #1 Reach #1 RS: 12 Profile: PF 1
Pos Left Sta Right Sta Flow Area

(ft) (ft) (c~fs) (s f)

39 Chan 3468.45 3474.76 725.12 69.08
40 Chan 3474.76 3481.07 71 1.26 68.28
41 Chan 3481.07 3487.38 634.56 67.49
42 Chan 3487.38 3493.69 519.36 66.69
43 Chan 3493.69 3500 509.07 65.89
44 ROB 3500 3556.3 817.08 161.82

Plan: Reach #1 Reach #1 RS: 11 Profile: PF 1
Pos - Left Sta RightSta Flow Area

.- (10. (ft)_____(ft) (cfsL (sq ft)
39 Chan 3468.45 3474.76 702.19 65.13
40 Chan 3474.76 3481.07 687.96 64.34
41 Chan I 3481.07 3487.38 613.05 63.54
42 Chan 3487.38 3493.69 501.12 62.74

43 Chan 3493.69 3500 490.56 61.95
44 ROB 3500 3554.4 739.7 142.89

Plan: Reach #1 Reach #1 RS: 10 Profile: PF 1
Pos Left Sta Right Sta Flow Area

. ... (t___ _ (ft) _ _ (cfs) . (s-qft
39 Chan 3468.45 3474.76 664.48 61.04
40 Chan 3474.76 3481.07 650.12 60.25
41 Chan 3481.07 3487.38 578.54 59.4-5
42 Chan 3487.38 3493.69 472.2 58.66
43 Chan 3493.69 3500 461.56 - 57.86
44 ROB 3500 3552.5 648.91 124.4

Plan: Reach #1 Reach #1 RS: 9 Profile: PF 1
Pos Left Sta Right Sta Flow Area

(ft) ___(f t) (cfs) (sq ft)
39 Chan 3468.45 3474.76 821.02 58.73
40 Chan -- 3474.76 3481.07 802.57 - 5-7.93
41 Chan 3481.07 3487.38 713.59 57.13
42 Chan 3487.38 3493.69 581.87 56.34
43 Chan -- 493.69 3500 -- 56-8.2

44 ROB 3500 3552.5 766.6 114.57
Plan: Reach #1 Reach #1 RS: 8 Profile: PF 1

Pas Left Sta -- ightSta -Flow Area

I(ft) (t (cfs) (sq ft) -
39 Chan 3468.45 3474.76 853.54 61.4
40 Chan 3474.76 3481.07 835.2 60.61

. 41 Chan 3481.07 -3• 487.38 743.33 59.81
42 Chan 3487.38 3493.69 606.79 59.01

..... -- 43 Chan 349 3500 593.2 58.22
44-ROB 3-- 5001 3552.5 839.19 -- 15.96

Per-cent Hvdr IVelocitv
II I

(ft) .31
6.31

Cony
0.98
0.96

Depth(ft)
11.31
11.18

(ftls)
10.75
10.67

6.31 0.861 11.06 9.63
6.31 0.711 10.93
6.31 0.691 10.8

7.98
7.92

33.96

W.P-

1.15

Percent

5.37

Hvdr

5.17

Velocity

6.31
Conv 0.93I Depth__(ft) (ft/s)_

091 10.95 10.5
6.31

6.31

6.31
32.86

W. P.
(ft) -

7 6.31
6.31
6.31
6.31
6.31

30.88

W. P.
(It) ---

6.31
6.31
6.31
6.31

6.31
28.81

6.31
6.31
6.31

6.31
6.31

6.31
6.31
6.31

0.91
0.81
0.67
0.65
1.05

Percent
Cony

0.9
0.88
0.79
0.64
0.63
0.95

Percent
Cony---

0.85
0.83
0.74
0.61
0.59
0.83

10.82
10.7

10.57
10.44

5.19

Hydr-
D epth_(f~t L

10.32
10.2

10.07

9.94
9.82
4.88

Hydr
Depth(ft)

9.67
9.55
9.42

9.3
9.17
4.55

10.42
9.4

7.79
7.73
5.05

Velocity
(ftls)

10.78
10.69
9.65
7.99
7.92
5.18

Velocity
(ft/s)

10.89
10.79

9.73
8.05
7.98
5.22

0

Velocity
(fIts)

13.98
13.85
12.49
10.33
10.23

6.69

Velocity
(ft/s)

13.78

12.43
10.28
10.19
6.66

-I

Percent .Hy
Con Depth(ft)

1.05 9.31
1.03 9.18

9.06
0.75 8.93
0.73 8.8
0.98 4.37

Percent Hydr
Cony Depth(ft)

1.09 9.73
.1.07 9.61
0.95 9.48
0.78 9.35
0.76 9.23
1.08 4.58
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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 DesignRevjl

Plan: Reach #1 Reach #1 RS: 7 Profile: PF 1
Pos Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity

(ft) (ft) (cfs) (sq ft) (ft) Conv Depth(ft) (ft/s)
39 Chan 3468.45 3474.76 907.31 63.93 6.31 1.16 10.13 14.19
40 Chan 3474.76 3481.07 888.58 63.14 6.31 1.14 10.01 14.07
41 Chan 3481.07 3487.38 791.53 62.34 6.31 1.01 9.88 12.7
42 Chan 3487.38 3493.69 646.73 61.55 6.31 0.83 9.751 10.51
431Chan 1 3493.69 3500 632.85 60.75 6.31 0.81 9.63 10.42
44 ROB 3500 3554.4 946.67 137.37 30.28 1.21 4.78 6.89

Plan: Reach #1 Reach #1 RS: 6 Profile: PF 1
Pos Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity

(ft) (ft) (cfs) (sq ft) (ft) Conv Depth(ft) (ft/s)
37 Chan 3455.83 3462.14 1065.04 67.3 6.31 1.43 10.67 18.17
38 Chan 3462.14 3468.45 903.54 66.51 6.31 1.16 10.54 16.57
39 Chan 3468.45 3474.76 885.58 65.71 6.31 1.14 10.41 13.59
40 Chan 3474.76 3481.07 867.77 64.91 6.31 1.11 10.29 13.48
41 Chan 3481.07 3487.38 850.06 64.11 6.31 1.09 10.16 13.37
42 Chan 3487.38 3493.69 832.57 63.32 6.31 1.07 10.04 13.26
43 Chan 3493.69 3500 815.19 62.52 6.31 1.05 9.91 13.15
44 ROB 3500 3556.3 1185.07 145.6 31.17 1.52 4.92 13.04

Plan: Reach #1 Reach #1 RS: 5 Profile: PF 1 8.14
Pos Left Sta Right Sta Flow Area W.P. Percent Hydr

V_0_(ft) (ft) (cfs) (sq ft) (ft) _ Conv Depth(ft) Velocity
37 Chan 3455.83 3462.14 1066.49 66.1 6.31 1.56 10.48 20.19
38 Chan 3462.14 3468.45 985.38 65.3 6.31 1.26 10.35 18.4
39 Chan 3468.45 3474.76 965.44 64.51 6.31 1.24 10.22 15.09
40 Chan 3474.76 3481.07 945.65 63.71 6.31 1.21 10.1 14.97
41 Chan 3481.07 3487.38 926 62.91 6.31 1.19 9.97 14.84
42 Chan 3487.38 3493.69 906.58 62.12 6.31 1.16 9.85 14.72
43 Chan __ 3493.69 - 3500 887.29 61.32 6.31 1.14 9.72 14.59
44 ROB__ 3500 3558.1 1263.25 139.82 3053 1.62 4.83 14.47

Plan: Reach #1 Reach #1 RS: 4 Profile: PF 1 .. . . . 9.03
Pos Left Sta Right Sta Flow Area WPP. Percent Hydr

(t(ft) ) (cfs) (sq ft) (f Cony Depth(ft) Velocity_

37 Chan 3455.83 3462.14 1035.64 62.9 6.31 1.58 9.97 21.56
38 Chan 3462.14 3468.45 999.83 62.1 6.31 1.28 9.84 19.64
39 Chan 3468.45 3474.76 978.56 61.31 6.31 1.25 9.72 16.1
40 Chan 3474.76 3481.07 957.46 60.51 6.31 1.23 9.59 15.96
41 Chan 3481.07 3487.38 936.52 59.71 6.31 1.2 9.46 15.82
42 Chan 3487.38 3493.69 915.83 58.92 6.31 1.17 9.34 15.68
43 Chan 3493.69 3500 895.29 58.12 6.31 1.15 9.21 15.54
44 ROB_ 3500 3560 1208.54 125.54 28.93 1.55 4.57 15.4

Plan: Reach #1 Reach #1 RS: 3 Profile: PF 1 - 9.63
i Pos Left Sta Right Sta Flow Area W.P. Percent Hydr

_ _ (ft)if) (ft) (cfs) (sq ft) (ft) Conv Depth(ft) Velocity
37 Chan 3455.83 3462.14 1063.18 63.87 6.31 1.62 10.12 21.7
38 Chan 3462.14 3468.45 1022.46 63.07 6.31 1.31 10 19.78
39 Chan 3468.45 3474.76 1001.03 62.27 6.31 1.28 9.87 16.21
40 Chan 3474.76 3481.07 979.79 61.48 6.31 1.26 9.74 16.07
41 Chan 3481.07 3487.38 958.69 60.68 6.31 1.23 9.62 15.94
42 Chan 3487.38 3493.69 937.85 59.89 6.31 1.2 9.49 15.8
43 Chan 3493.69 3500 917.15 59.09 6.31 1.18 9.36 15.66
44 ROB 3500 3560 1258.6 129.78 29.41 1.61 4.65 15.52

tPlan: Reach #1 Reach #1 RS: 2 Profile: PF 1 9.7
Pos Left Sta Right Sta Flow Area W.P. -Percent Hydr

-(f() L s (sq ft) (ft) Conv Depth(ft) Velocity
37 Chan 3455.83 3462.14 1108.34 66.12 6.31 1.68 10.48 21.71
38 Chan 3462.14 3468.45 1059.79 65.32 6.31 1.36 10.35 19.79
39 Chan 3468.45 3474.76 10317.0 63.73 6.31 1.33 10.23 16.22
40 Chan 3474.76 3481.07 1017.08 63.73 6.31 1.3 10.1 16.09
41 Chan 3481.07 3487.38 995.94 62.93 6.31 1.28 9.97 15.96
42 Chan 3487.38 3493.69 975.06 62.14 6.31 1.25 9.85 15.83
43 Chan 3493.69 3500 954.32 61.34 6.31 1.22 9.72 15.69

1 44 ROB 3100 3560 1359.39 139.94 30.54 1.74 4.83 15.56
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Job Title: Calculation D.1: By: M. Bone
Rio Algomn Mining LLC Exterior Site Drainage 1/2512008
Arroyo Del Puerto Design Flowrates and Erosion Protection File Name:
Erosion Protection Measures Calculation D.1 -Exteriorn Design Rev 1

Plan: Reach #1 Reach #1 RS: 1 Profile: PF 1 9.71
Pos Left Sta Right Sta Flow Area W.P. Percent Hydr

(ft) (ft) (cfs) (sq ft) (ft) Conv Depth(ft) Velocity
38 Chan 3425 3437.5 561.33 32.01 12.5 0.72 2.56 18.66
39 Chan 3437.5 3450 473 28.88 12.5 0.61 2.31 17.54
40 Chan 3450 3462.5 390.89 25.76 12.5 0.5 2.06 16.38
41 Chan 3462.5 3475 315.17 22.64 12.5 0.4 1.81 15.17
42 Chan 3475 3487.5 231.2 19.51 12.5 0.3 1.56 13.92
43 Chan 3487.5 3500 139.66 16.38 12.5 0.18 1.31 11.85
44 ROB 3500 4502.11 960.59 108.81 93.75 1.26 1.16 8.52

Plan: Reach #1 Reach #1 RS: 0 Profile: PF 1 9.01
Pos Left Sta Right Sta Flow Area W.P. Percent Hydr

(ft) (ft) (cfs) (sq ft) (ft) Conv Depth(ft) Velocity
38 Chan 3419.29 3432.74 691.07 43.3 13.46 0.89 3.22 16.84
39 Chan 3432.74 3446.19 597.5 39.68 13.46 0.77 2.95 15.96
40 Chan 3446.19 3459.64 509.45 36.06 13.46 0.65 2.68 15.06
41 Chan 3459.64 3473.1 427.11 32.44 13.46 0.55 2.41 14.13
42 Chan 3473.1 3486.55 336.14 28.82 13.46 0.43 2.14 13.17
43 Chan 3486.55 3500 212.96 25.2 13.46 0.27 1.87 11.66
44 ROB 3500 4475 23.02 4.54 5.5 0.03 0.67 8.45

Plan: Reach #1 Reach #1 RS: -1 Profile: PF 1 ....... . ..... 5.07

Pos - Left Sta Right Sta Flow Area W.P. Percent Hydr
(ift) (ft) (cfs) (sq ft) ((tf__ Cony Depth(ft) Velocity

39 Chan 3655.95 3679.76 392.8 44.62 23.81 0.5 1.87 (f(s)
40 Chan 3679.76 3703.57 316.89 39.23 23.81 0.41 1.65 8.8
41 Chan 3703.57 3727.38 247.64 33.83 23.81 0.32 1.42 8.08
42 Chan 3727.38 3751.19 185.38 28.44 23.81 0.24 1.19 7.32
43 Chan 3751.19 3775 129.97 22.98 23.81 0.17 0.97 6.52
44 ROB 3775 5025 3.16 1.08 2.69 0 0.43 5.66

Plan: Reach #1 Reach #1 RS: -2 Profile: PF 1 2.91
Pos Left Sta RMht Sta Flow Area W.P. --_ Percent Hyd r

(ft)_____ (ft) (cfs)_ (sqif) (ft) Conv Depth(ft) Velocity
39 Chan 3832.14 3860.71 516.64 69.48 28.57 0.66 2.43 (ft/s)
40 Chan 3860.71 3889.29 448.86 63.86 28.57 0.58 2.24 7.44
41 Chan 3889.29 3917.86 384.87 58.23 28.57 0.49 2.04 7.03
42 Chan 3917.86 3946.43 324.87 52.6 28.57 0.42 1.84 6.61
43 IChan 3946.43 3975 268.5 46.92 28.57 0.34 1.64 6.18

. . 43975 5375 10.84 3.57 4.88 0.01 0.77 5.72
Plan: Reach #1 Reach #1 RS: -3 Profile: PF 1 3.04

Pos Left Sta Right Sta Flow Area W.P. Percent Hydr ......

C (ft) (f) (cfs (sq ft) (ft) Conv Depth(ft) Velocity
han 3832.14 3860.71 436.46 58.25 28.57 0.56 2.04 (ft/s)

40 Chan 3860.71 3889.29 368.53 52.63 28.57 0.47 1.84 7.49
41 Chan 3889.29 3917.86 305.21 47 28.57 0.39 1.65 7.00
42 Chan 3917.86 3946.43 246.74 41.37 28.57 0.32 1.45 6.49
43 Chan 3946.43 3975 192.87 35.69 28.57 0.25 1.25 5.96
44 ROB 3975 5125 5.67 1.98 3.63 0.01 0.57 5.4

Plan: Reach #1 Reach #1 RS: -4 Profile: PF 1 2.86
Pos Left Sta Right Sta Flow Area W.P. Percent Hydr

((ft) ft) (cfs) (sq ft) (f) Conv Depth(ft) Velocity
39Chart 3832.14 3860.71 517.97 69.68 28.57 0.66 2.44 (ft/s)

40 Chart 3860.71 3889.29 450.2 64.06 28.57 0.58 2.24 7.43

41 Chan 3889.29 3917.86 386.21 58.43 28.57 0.5 2.04 7.03
42 Chan 3917.86 3946.43 326.19 52.8 28.57 0.42 1.85 6.61

443 ChnO94.4 3975 505 609.8 43.11 28.574. 0.01 0.775 5.73

-- - - - - - - - - ------- -.----- __ .-. ----.------ -. * ------
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File Name:
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I Plan: Reaol
I E.G. Eleo (ft)
I Vel Head (ft)
i W.S. Elev (ft

Crit W.S. (ft)

Rpeah H1 Ronrinh i1 PS- It Profil,- PF

ILefR lr hion Eleo (ift) 6933.011 Element
0.0351

1 5251 5001 4751 500
129.78

I '
I 0 TWtl (ofs)
!Toe Width (E)

! I E.G. Slope (fSft) 1 0.0091831 Area (sea ft)

780001 Flow orfs) 5158.321 25056.01 47785,672338.381 Top Width (ft) 519.64j 200i 1818.74.
1 Flow (cfs)

l Vet Total (ft/s)
I Mag Chi Doth (ft) i 1,33 11.81 4.65

38172.71 762640.4 13133.8I Conv. Total (cfsI I
ILnnth Wtd Ifil 200.221 1618.88i 1 Length Wtd. (ft)

SMin Ch El (ft) 693

11866737.51 19620.6 1 8913.11 Coon. TotI(cf
I 1057.1 Length Wtd. ft

0.1 1.5! 0.57I Min Ch El (ft)
' 4.13 17.42 2.5 Alpha

398.471 632,231 16.621 Frctn Loss (ft) 4
30.811 C & E Loss (ft) i 0.01 i Cur

Plan: React
E.G. El-e 1t8 4 Right OB

i Vel Head (ft) 1. I . 0.035
W.S. Elev (ft) 6962.62 Reach Lsn. (5) 525
Cm W.S. (ft) 6962.62! Flow Area (sq ft) i 3729.76
E.G. Slope (Sft) 0.0034421 Area (sq ft) 3729.76
QTotal si _ _ 78000 1 FlowcfsL_. -/ 22118.82
Top Width (ft)- 2566.281 Top Width (f) 1015.09
Vel Total (0s) 7.61 Avg. Vel. (f.s) 5.93
Max Chi Dpth (ft) i 12.721 Hydr. Depth (ft) 3.67

1 Cone. Total Ics •1329.589 Conv.A.ct -- 377037.6
I Length Wtd. (5f) I 500.021 Wetted Per. (ft) I 1015.11

0.0351 C

38158.81 39101.51 739.71

v. (nIs) 17211.71 801468.81 14521.1
Length Wtd. A

Min Ch El ( lf) 6 9 P1r/sCqtt-) J 0.79
-- A o h a - - - e m P o w er -fl lb s1 4 6 8

2.431 0.681 i Min Ch El 8538.72 Snar6l q 11 l 0.82, 1.63l
3 5 . 4 9 3. .2. . . . . . .1 .3 1 S t r e a m P o w ýr lif t /ft - 5 .4 1 ] 1 9 .5 7 [

I Frng Loss (ft) 0.o64 Cum Volume acre-ft 1 925.99 1026.95
1 C & E Loss (ft) 0.361 Cum SA (acres) 1 203.551 118.11

---- ieah-# --
Pn Reach #1 Reach 81 RS: 19 Profile: PF 1 -

50.521 3.81 1 C & E Loss (ft) 0.01! Cum SA (acres) 1 3.281

Plan: Reach 51 Reach #1 Rh: 10o Pe F 1 I- - - Plan: Reach#P
nest Left 08 IChannel Right OB E.G lel (ft) i 6953.791 Element I Left OB IChannel Right OS 1 E.G. Elev I
r-Val. 0.0351 0.03 0.035 Vel Head (ft) 1.46, Wt. n-Val. I 0,351 0.03 0.037 Vel Head
ch Len. (f) 350] 325 2751 I W.5. Elev (ft) 6952.331 Reach Len. (ft) 1 5251 500h 475! i W.S. Elev( 10 1 100 100

)p Width (ft) i 493! 13801 8

vo. Vel. (15s) 6.441 12.261 Ag.Vel. (Va l. s) 17.261 28.991 9.01
vdr Deoth 1t51 j.491 11.E

I Conn. Total (cfs) 3038277 Con. (Gfs) )6971 7739P4

I Length Wtd. (ft)' 331.751 Wetted Per. (ft) l 493.06i 1380.
I Min Ch El (ft) I 8647.8] Shear (=I/s= f) 0.081 0
IAlha I 1.08! Stream Power (lIbft s) I 0.08 2.2

iFroh Loss (f) I 0.281 Cam Volume (acre-SI 1 89927 937.4

1 81.51 Length Wtd. (ft) 510.95[ Wetted Per. (ft) 1122.331 265.1

0,03! Cam SA (acres) 0.121 Cum SA (acres) I 86.661 77.48! 3.49]
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Job Title:
Rio A/go. Mining LLC
Arroyo Del Puerto
Erosion Protection Measures

I Pln- Rooh 11 Rooch fil" PF 1
I E.G. Elev (Il) i

PFR O1.

035i * 0.0 0.031 0.03I 00 4001 35C425]
Flh 86491.91 3624.611 187.31 I Cht WS. (5)

I E.G. Slope (
Q Total (of 1 78000

SLTop Widt(11) !i 1615.3
I Vol Total(ft) . . -.26

Flow (cfol
Tee Width mIl

1 Avg. Vol. (ftso 4.99! 9.41 4.121 I Vel Total
1MaxChIG pth (ft) 18.18 Hydr. DepthO(f)
! Con. Total (cfs) 2325241 Coonv (CdS)

Reach Len. (ft) 1 025 000 470 1 WS.
Flow Area (sq ft) I 430.15 2978.541 114.57 Crit 15

Area (s ft) 4380.151 2978.541 114.571 1 E.G.
Flow Icfs) I 30113.211 47120.22 766.6! I Q Tot
Top Width (ft) 1093.53 285 28.221 Top
Avg. Vel. (11Is) 6.87! 15.821 6.89 I Vol Tt
Hydr. Depth (it) 4.011 11.241 4.371 I Mao C
Cony. (cfs) 468976.91 733840.31 11938.91 I Cony.
Wetted Per. 1ft) 1093.67 265.861 27.641 I Lenatl
Shear (Ib/sq ft) 1.031 2.881 1.071 I Min C
Stream Power (Ib/00s I 7.09s 45.2 7.14 Alpha
Corn Volomo acre-h 193.!3 522.96 12.11 Fran
Cuor SA (acres) 73.311 74.441 3.21 I C &E

3182.39 4.54
3182.39 4.54
77014.8 23.01

1: v. (ds)
i tog-h Wtd.A61.. J- 381.61 Wetted Per. I 1316.841 265.86! 38.331 Long
1 MinCh El(11) - 6943.391 Shear (l/sq 8) I 0.461 0.961 0.37 I Min I
2 Alpha
IFrctn Loso 101i
I F Ln.n 191t LOSS (8ft . 1.131 Curn SA(acres) 0.11

I F

L.5E fELn ft 6959.363Roeat
Cdt W0.8. 1f1 I Flow

4501 5001 5751 1 6947.381 Rea

I E.G. Slope IfWOf) 1 0.0007881 Area
I 0 Total dcos) 78000 Flow (cfs) 45487.49 317371 795.51 Q Total Icfs)
I Top Width (ft) 1840.87 Top Width (5f) 1039.41 265 38.26 Top Width (ft)

Vel Head (ft)
W.S. Elev (0f)
Crit W.S. (1ft
E.G. Slope (f/ft)
Q Total (cfs)
Top Width (ft)
Vol Total (ifs)
Max Chi Dpth (ft)
Coon. Total (cfs)
Length Wtd. (ft)

0.035
0) 5000

0.03 0.03!
500 5OC

1093.191 Top Wid 800.71 265T 27.491 1 2.55

VoI Total (1oS) 5.32 An. Vol. fs
MaxChlDpth1 17.09 H ydr. th

[Coon. Total Idol I 27789181 Coon. (.cf . L 18195761 11306981 28341.81
LonLth Wd. (t) I 473.941 Wetted For. (8) / 1539.851 265.861 38.221 517.08 Wetted Per. (ft) T 801.041 26&.861 28.981 d Per. (If) 1,

Loss( t I ' SA (a)re)

Plan: Reach #1 Reach#1 R0:18 PrWnSle: PF I

n-Val. 0B035
IChannel Roaht OB I LfGB Chonnel Rioht 08

ach Len. (f) 4251 5001 5751
I 1 Crit W.S. (0f) 6898.541 Flow Area (sq 1f)

I Top Width (ft) Vidth (ft) I
I 9.781 10.521 Avg. Vel. (1fs)

h Wtd. (5)

4.781
1.11

7.57 Id

6.541 Hydr. Depth (ft) 3.271 5.C

h El5lift I 1.01 0.41 2 Min Ch El (If) 6930.72 Shear (Ib/sq nf) C

I 9.87!
Frotn LOWS (19) L 0,621 Curn Volume (acre-Il 872.281 799.4!

C & E Loon 151t 0.041 Corn SA (acres)l 156.87! 80.73)

1.73I
25.721

5.761
1 Corn Volome ,nvre-tl

11 Stream Power (lb/ft s) I 121 31.1

Cuor SA (acres)

_________ I r ________________
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Arroyo Del Puerto
Erosion Protection Measures
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Design Flowrates and Erosion Protection

By: M. Bore
1I2542008

File Name:
Calculation D.1 -Exteriorn DesignRev 1

mtfile: PF 1
ient ',Left OB Channs
n-Val. 0.0351

j JetPlan: Reach#1 R(
I Rightt B i E.G. Elex (i6)

1 5001 5001 5001 I W.S. Elev (5f) I
Cht W.S. (ft)

I E.G. Stope (fli
0 Totat dofs
STap Width {ft)

I Vel Total (if/s)

5.751 5566.04

1 1365.411 2651 35.241 [ Top Width (ft) i 1282 E
Flow (cfs)
Top Width (ft)
Avg. Vel. (fy/s)
Hydr, Depth (ft)
Conv. cfs)
Wetted Per. (5t)
Shear lIbsq ft)

Stream Power s)
Cum Volume (acre-hf)

1 13153.161 I
956.32j

1 5.751
i 2.31

165969.31

0.0231 Area s ft
76005 Flow cs)

1221.91 Top Width (ft)
13,66 Avn. Vet. ft/s
6.15 Hyr. Depth(ft)

772195.11 Con. (cfs)
5001 Wetted Per. (Bt)

6887.47 Shear (Ib/sq 6t)
1 Stream Power (bift s)

13.92

(5t) 1360.486 265.B61 37.151 r Length Wtd. (ft) E

58.281 1
_C & 5 Cam _cres 146.51 ! 92.6 91 5.2 681 _I .. . .. . . . .. . . . . .. . i i

1.sE

5.61
3.40
2.61f
0.57
56.1
3.63
0.35
0.9E
0.03
0.OS

itOB
0.03!

3.6
3.6

15.96
4.6!
3m04
0.77

IPlan: Reach #1 Reach #1 RS: 14 Profile: PF 1
i E.G. Elen (ft) i 6957.911 Element !LefL 0 Left OB Channel Right OB E.G. Elev (5t)

Vel Head L_ 1.581 Wt. r-Val. I 0.0351 0.03! 0.0370 I Vel Head (f)W.S. Eten () 1 6656.331 Reach Leo. (S) I 5000 00i S01 I WS.. Elev (6t) I 693)1

Crit W.S. (ft) I I Flow Af
I E.G. Slope (Ill J_ 0ý.001953 Areýa(y i 139.821 I E.G. Slope (ifttf) I 0,007742T Area (sq ft)
I OTotal (cfs) 76o001 Flow (ots) 5.18 0 Total (cfso) 780001

6.551 Hydr. Depth (ft)
t Conn. Total (cfs) I 17652161 Con. (cfs) 735349.61 10072541 v. (cfs) I 80t

ted Per. (ft) E 10)
036.51 1

I Len Witt.(Itt) 500
Min Ch EjiJS_ 654.22

Wetted per. (1t) 985.21 255.861
Shear Vlsgft 0.681 1.651 0.64 Min Ch El (ft) 1 6920.721 Shear (Ib/sq ) I

i AInR. o1.45 Ixeam rower troft s) 1 4.02 0.41n
0.96 Cum Volume (acre-ft) I 531.1 712.79 1
0.041 Cum SA (acres) 1 132.691 86.65

n..1 1-arn Power Qb/ft s)
iVolume (acre-ht) ! 3668 377.955 6.21 Frctn Loss (i6)
SA (acres) 3 26.951 62.27 1.95: C & E Loss 'R) I

_Plan: Reach #1 Reach #1 RS: 13 Profile: PF 1
I Vet Head(ft) 1.45 Wi. c-Vat.

SW.S. Elenv5 t 6555.46 Reach Leo. th

e i ;
-- 11

Binht MRf I
Plan: Reach #1 Reach #1 RS: 4 Profile: PF 1
E.G Flex 1f61 I 6537.641 Element !IS ýft CI rhoeneln~ nttf

0.03 0.037i 3.0321 0.039

a(Ifti

I 41672.13 ;

I Max Chi Opth (ft) 1
963021.11 20658.71 1 Cony v.(cfs)

18.541 /
4.511 ic

I i
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