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Introduction

Blue Mountain Energy plans to combine the refuse disposals areas RP-234 and RP-5 into a single area to
be known as RP-2345. The original permitted refuse disposal areas are nearing their original permitted
configuration and there is continuing need for refuse disposal area.

In 2019, an unexpected change in coal processing waste moisture content occurred. Coal waste slurry
from the bottom of the clarifier used to be discharged into the old, sealed D Seam mine. That disposal
avenue unexpectedly ended, and the high moisture material had to be routed to the refuse piles. The
high moisture material must be spread out and dried before it can be properly compacted.

Fortunately, the refuse disposal area RP-A was approved at the end of 2019. Though it was originally
planned to serve the primary disposal needs as RP-234 and RP-5 were completed, the high moisture
material requires a significant surface area to dry out. This is especially true during the winter as the
material must be stored in low spaced out rows until spring when it can be spread and dried. The
surface area of all the current disposal areas is required to make it through the winter. Combining and
continuing use of the old disposal areas will facilitate the refuse drying process with minimal new
disturbance.

The valley between the original piles will be filled and the pile design height will be increased up to the
maximum as outlined in lllustration 42B. Terraces will be increased to 20 feet in width.

Hydrology

The reconfigured disposal area was modeled in SEDCAD 4. The structures are numerated, and the sub
watershed areas are delineated on the accompanying Map 165. Rainfall data is included in Appendix A.
Curve numbers previously calculated for refuse areas were used. SEDCAD results are included in
Appendices B, C and D.

The existing sediment ponds along with most of the existing ditches will be utilized. The ditches in the
valley will mostly be buried, but remaining portions will be slightly reconfigured to accommodate the
toe of the refuse slope. The main change to the existing structures will be the ditches to the south.
Rather than flowing down the valley between the two piles, there will be one continuous mild slope
erodible channel flowing east-northeast along the south perimeter of the combined piles.

The overall area is unchanged, but the additional mild sloped terraces attenuate the flow rate
significantly. More area flows to the RP-5 sediment pond, but the pond water elevation does not reach
the emergency spillway during the 100-year storm. The other sediment ponds receive less water than
before. No changes to the ponds or their outlet structures are required. The stage-storage and outlet
hydraulics curves can be found on maps 79, 80 and 80A.

All the existing structures that will continue to be utilized still have adequate capacity. The new
structures are the terrace channels and the ditch around the south perimeter. These new channels are
mildly sloping erodible channels not requiring rip rap. The acute junctions where a terrace meets the
next downstream channel will be wide and nearly flat acting as stilling basins. Rip rap has also been
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included in these sections as an added measure to protect against localized erosion. Most of the
terraces feed into an existing rip rap channel except for structure 5 which feeds into structure 8, another
erodible channel. Structures 2 and 3 are the ditch along side the pile access haul road. They will need to
be lined with rip rap as specified in the 100-year calculations, but it could be years before the pile gets
high enough to require the access road.

Sedimentology

Sedimentology was modeled for the 10 Year storm. The sediment ponds reduce the settleable solids
concentration to well below the 0.5 ml/l. A summary of the sediment pond performance is included in
Table 1.

Table 1. Sediment Pond Performance

Peak Settleable
Concentration (ml/I)
Sediment Pond In Out
RP-5 195.85 0.09
RP-4 188.80 0.00
RP-2-3 177.23 0.03
References
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Appendix B — 10 Year SEDCAD Results including Sedimentology
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SEDCAD 4 for Windows

Carvriaht 100R _2N1N Pamala | Sahumahk

1
- - -
Combination Pile 2345
Jason Tuttle
Filename: Combination Pile 2345 10 Year.sc4 Printed 04-14-2022
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SEDCAD 4 for Windows

Carvrinht 1008 2010 Pamala | Srhwak

2
General Information
Storm Information:
Storm Type: NRCS Type II
Design Storm: 10yr - 24 hr
Rainfall Depth: 1.570 inches
Particle Size Distribution:
Size {mm) Standard
1.0000 100.000%
0.5600 95.000%
0.3500 90.000%
0.1500 80.000%
0.0500 60.000%
0.0250 40.000%
0.0095 20.000%
0.0001 0.000%
Filename: Combination Pile 2345 10 Year.sc4 Printed 04-14-2022
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SEDCAD 4 for Windows

Carvrinht 1008 2010 Pamala | Srhwak

Structure Networking:
Type S;[u (i]::;:;s S;ru M(uhslrst.)K Musk. X | Description
Channel #1 ==> #3 0.236 0.332 | Highest Terrace CCW
Channel #2 ==> #3 0.028 0.400 | Haul road top
Channel #3 ==> #9 0.085 0.292 | Haul road bottom
Channel #4 ==> #9 0.357 0.320 | Middle terrace CCW
Channel #5 ==> #B 0.259 0.335 | Middle terrace CW
Channel #6 ==> #10 0.361 0.302 | Low terrace CCW
Channel #7 ==> #15 0.086 0.213 | Low terrace CW
Channel #3 ==> #15 0.255 0.337 | South perimeter channel
Channel #9 === #10 0,051 0.400 | West perimeter channel upper
Channel #10 ==> #16 0.078 0.362 | West perimeter channel lower
Channel #11 ==> #16 0.028 0.390 | North base west 1
Channel #12 ==> #17 0.029 0.399 | North base east 1
Channel #13 ==> #17 0.012 0.404 | North base west 2
Channel #14 ==> #18 0.023 0.382 | Morth base east 2
Channel #15 ==> #18 0.053 0.397 | East perimeter channel
Pond #16 ==> #19 0.000 0.000 | Upper pond
Pond #17 ==> #19 0.000 0.000 | Middle pond
Pond #18 ==> #19 0.000 0.000 | Lower pond
Null #19 ==> End 0.000 0.000 outfall
outfall
(E #5
Chan'l
(}3 #8
Chan'
{}3 #7
Chan'l
& #15
Chan'l
& #1d
Chan't
& #18
Pond
#13
03 Chan'l
#12
<F Chan'l
Filename: Combination Pile 2345 10 Year.sc4
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SEDCAD 4 for Windows

Carvrinht 1008 2010 Pamala | Srhwak

#17
f Pond
#11
CE{ Chan'l
#4
& Chan'!
#2
{f{ Chan'/
#1
& Chan'!
#3
<E Chan'l
#9
Chanl
#6
& Chan't
#10
@ Chan'l
#le
4: Pond
#19
Nl

Structure Routing Details:

Stru - Vert. Dist. Horiz. Dist. Velocity >

Land Flow Condition Slope (% Time (hrs]
# pe®e) () (®) (fps) (hrs)

#1 B Large qullies, diversions, and low 1.27 36.37 2,874.00 3.37 0.236
flowing streams

#1  Muskingum K: 0.236
8. Large gullies, diversions, and low

#2 flowing streams 5.15 36.23 703.00 6.81 0.028

#2  Muskingum K: 0.028
8. Large gullies, diversions, and low

#3 flowing streams 4.33 63.63 1,470.92 6.23 0.065

#3 Muskingum K: 0.065

#q S Large gullies, diversions, and low 1.02 3957  3,888.92 3.02 0.357
flowing streams

#4  Muskingum K: 0.357
8. Large gullies, diversions, and low

#5 flowing streams 1.32 42.57 3,217.93 3.45 0.259

#5 Muskingum K: 0.259

#6 8. L.?rge gullies, diversions, and low 0.75 2591 3 268.06 559 0.361
flowing streams ‘

Filename: Combination Pile 2345 10 Year.sc4 Printed 04-14-2022
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SEDCAD 4 for Windows

Carvrinht 1008 2010 Pamala | Srhwak

5
Stru o Vert. Dist. Horiz. Dist. Velocity .
Land Flow Condition Slope (% Time (hrs]
# el (ry (®) (Fps) (hrs)
#6 Muskingum K: 0.361
8. Large gullies, diversions, and low
#7 flowing streams 0.90 8.00 838.28 2.84 0.086
#7  Muskingum K: 0.086
8. Large gullies, diversions, and low
#8 flowing streams 1.38 45.00 3,249.60 3.53 0.255
#8 Muskingum K: 0.255
#o S Large gullies, diversions, and low 5.18 €521  1,258.90 6.82 0.051
flowing streams
#9  Muskingum K: 0.051
8. Large gullies, diversions, and low
#10 flowing streams 2.24 28.36 1,267.43 4.48 0.078
#10 Muskingum K: 0.078
#11 5 Large gullies, diversions; and low 4.09 25.00 611.23 6.06 0.028
flowing streams
#11 Muskingum K: 0.028
#12 8 Large gullies, diversions, and low 4.97 35.36 711.95 6.68 0.029
flowing streams
#12 Muskingum K: 0.029
#13 8 Large gullies, diversions, and low 5.70 18.84 330.48 7.16 0.012
flowing streams
#12 Muskingum K: 0.012
#14 B Large gullies, diversions, and low 3.37 16.04 475.47 5.51 0.023
flowing streams
#14 Muskingum K: 0.023
#15 5. Large gullies, diversions, and low 4.84 6145  1,270.62 6.50 0.053
flowing streams
#15 Muskingum K: 0.053
Filename: Combination Pile 2345 10 Year.sc4 Printed 04-14-2022
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SEDCAD 4 for Windows

Carvrinht 1008 2010 Pamala | Srhwak

Structure Summary:
Immediate Total Peak Total Peak Peal
Contributing Contributing DERarae Runoff Sediment  Sediment  Settleable 29V
Area Area a Volume Conc. Conc.
(cfe) (tons) (milf1y
(ac) (ac) (ac-ft) (mg/l) {mi/1)
#5 13.620 13.620 8.18 0.77 245.0 375,033 227.80 126.92
#8 14.630 28.250 13.76 1.60 321.0 301,831 183.02 82.49
#7 4.310 4,310 3.20 0.25 76.1 374,054 233.20 126.28
#15 5.320 37.880 14.67 2.15 448.9 290,312 177.81 86.93
#14 2.600 2.600 1.93 0.15 33.9 287,319 179.12 96.05
In 16.01 2.67 603.6 287,500 177.23 94.23
#18 6.520 47.000
Out 10.48 2.67 12.6 4,492 0.03 0.03
#13 1.230 1.230 0.91 0.07 11.5 213,008 132.50 70.83
#12 2.280 2.280 1.69 0.13 15.1 155,061 96.67 51.05
In 5.88 0.45 104.5 302,338 188.80 97.30
#17 4.400 7.910
Cut 1.28 0.45 0.0 84 0.00 0.00
#11 2.130 2.130 1.58 0.12 27.1 281,202 175.57 93.99
#4 19.270 19.270 11.05 1.08 352.1 378,927 228.35 128.24
#2 3.850 3.850 2.86 0.22 27.2 164,441 102.52 54.15
#1 9.770 9.770 6.21 0.55 70.7 166,304 101.97 54.83
#3 5.100 18.720 9.13 1.06 183.4 242,329 150.78 73.77
#9 7.360 45.350 17.83 2.56 603.1 296,788 181.45 97.12
#6 20.320 20.320 12.17 1.16 3829 385,149 233.85 130.75
#10 3.320 ©68.990 29.62 3.91 1,020.3 323,143 197.27 107.57
In 29.61 4.28 1,119.9 321,227 195.85 106.77
#16 4.390 75.510
Qut 14.16 4.28 59.6 12,308 0.09 0.09
#19 14.630 145.050 26.96 8.23 152.7 64,828 20.55 4,29
Filename: Combination Pile 2345 10 Year.sc4 Printed 04-14-2022
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SEDCAD 4 for Windows

Carvrinht 1008 2010 Pamala | Srhwak

7
Particle Size Distribution(s) at Each Structure
Structure #5 (Middle terrace CW):

Size (mm) In/Out
1.0000 100.000%
0.5600 100.000%
0.3500 100.000%
0.1500 90.139%
0.0500 67.605%
0.0250 45.070%
0.0095 22.535%
0.0001 0.000%

Structure #8 (South perimeter channel):

Size {mm) InfOut
1.0000 100.000%
0.5600 100.000%
0.3500 99.566%
0.1500 90.654%
0.0500 67.991%
0.0250 45.327%
0.0095 22.669%
0.0001 0.000%

Structure #7 (Low terrace CW):

Size (mm) InfOut
1.0000 100.000%
0.5600 95.000%
0.3500 90.000%
0.1500 80.000%
0.0500 60.000%
0.0250 40.000%
0.0095 20.000%
0.0001 0.000%

Filename: Combination Pile 2345 10 Year.sc4 Printed 04-14-2022
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SEDCAD 4 for Windows

Carvrinht 1008 2010 Pamala | Srhwak

Structure #15 (East perimeter channel):

Size {mm) InfOut
1.0000 100.000%
0.5600 98.577%
0.3500 96.873%
0.1500 87.648%
0.0500 65.736%
0.0250 43.824%
0.0095 21.912%
0.0001 0.000%

Structure #14 (North base east 2):

Size {mm) InfOut
1.0000 100.000%
0.5600 95.000%
0.3500 90.000%
0.1500 80.000%
0.0500 60.000%
0.0250 40.000%
0.0095 20.000%
0.0001 0.000%

Structure #18 (Lower pond):

Size (mm) In Qut
1.0000 100.000% 100.000%
0.5600 97.667% 100.000%
0.3500 95.118% 100.000%
0.1500 85.693% 100.000%
0.0500 64.270% 100.000%
0.0250 42.846% 100.000%
0.0095 21.423% 100.000%
0.0001 0.000% 0.000%

Structure #13 (North base west 2):

Size (mm) InfOut
1.0000 100.000%
0.5600 95.000%
0.3500 90.000%
0.1500 80.000%
Filename: Combination Pile 2345 10 Year.sc4 Printed 04-14-2022
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SEDCAD 4 for Windows

Carvrinht 1008 2010 Pamala | Srhwak

Size {mm)

In/Out

0.0500

60.000%

0.0250

40.000%

0.0095
0.0001

20.000%
0.000%

Structure #12 (North base east 1):

Size (mm) In/Out
1.0000 100.000%
0.5600 95.000%
0.3500 90.000%
0.1500 80.000%
0.0500 60.000%
0.0250 40.000%
0.0095 20.000%
0.0001 0.000%

Structure #¥17 (Middle pond):

Size (mm) In Qut
1.0000 100.000% 100.000%
0.5600 95.001% 100.000%
0.3500 90.001% 100.000%
0.1500 80.001% 100.000%
0.0500 60.001% 100.000%
0.0250 40.000% 100.000%
0.0095 20.000% 100.000%
0.0001 0.000% 0.000%

Structure #11 (North base west 1):

Size (mm) InfOut
1.0000 100.000%
0.5600 95.000%
0.3500 90.000%
0.1500 80.000%
0.0500 60.000%
0.0250 40.000%
0.0095 20.000%
0.0001 0.000%

Filename: Combination Pile 2345 10 Year.sc4
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SEDCAD 4 for Windows

Carvrinht 1008 2010 Pamala | Srhwak

10
Structure #4 (Middle terrace CCW):
Size {mm) InfOut
1.0000 100.000%
0.5600 100.000%
0.3500 100.000%
0.1500 92.491%
0.0500 69.369%
0.0250 46.246%
0.0095 23.123%
0.0001 0.000%
Structure #2 (Haul road top):
Size {mm) InfOut
1.0000 100.000%
0.5600 95.000%
0.3500 90.000%
0.1500 80.000%
0.0500 60.000%
0.0250 40.000%
0.0095 20.000%
0.0001 0.000%
Structure #1 (Highest Terrace CCW):
Size (mm) InfOut
1.0000 100.000%
0.5600 100.000%
0.3500 98.242%
0.1500 87.326%
0.0500 65.495%
0.0250 43.663%
0.0095 21.832%
0.0001 0.000%
Structure #3 (Haul road bottom):
Size (mm) InfOut
1.0000 100.000%
0.5600 96.927%
0.3500 93.191%
0.1500 82.837%
Filename: Combination Pile 2345 10 Year.sc4 Printed 04-14-2022
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11

Size {mm)

In/Out

0.0500

62.127%

0.0250

41.418%

0.0095
0.0001

20.709%
0.000%

Structure #9 (West perimeter channel upper):

Size (mm)

InfOut

1.0000

100.000%

0.5600
0.3500

98.507%
96.809%

0.1500

88.186%

0.0500

66.140%

0.0250
0.0095
0.0001

44.093%
22.047%
0.000%

Structure #6 (Low terrace CCW):

Size (mm)

InfOut

1.0000
0.5600

100.000%
100.000%

0.3500

100.000%

0.1500

90.269%

0.0500
0.0250
0.0095

67.702%
45.135%
22.567%

0.0001

0.000%

Structure #10 (West perimeter channel lower):

Size (mm)

InfCut

1.0000

100.000%

0.5600

98.915%

0.3500
0.1500
0.0500
0.0250

97.705%
88.632%
66.474%
44.316%

0.0095

22.158%

0.0001

0.000%

Filename: Combination Pile 2345 10 Year.sc4

Blue Mountain Energy
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12

Structure #16 (Upper pond):

Size {(mm)

In

Qut

1.0000

100.000%

100.000%

0.5600
0.3500
0.1500

99.545%
98.306%
89.023%

100.000%
100.000%
100.000%

0.0500

66.767%

100.000%

0.0250

44.511%

100.000%

0.0085
0.0001

22.256%
0.000%

100.000%
0.000%

Filename: Combination Pile 2345 10 Year.sc4

Blue Mountain Energy

Structure #19:

Size {mm)

InfOut

1.0000
0.5600
0.3500

100.000%
100.000%
99.088%

0.1500

93.240%

0.0500

81.844%

0.0250
0.0095
0.0001

70.348%
58.852%
0.000%

21
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13
Structure Detail:
Structure #5 (Erodible Channel)
Middle terrace CW
Triangular Erodible Channel Inputs:
Material: Graded loam to cobbles when noncolloidal
S'dLeF S'?iglht S — Freeboard  Freeboard | ecPodrd 5;““‘_";3
ideslope ideslope ope (% anning's n Mult. % oci
Ratio Ratio Depth (ft) % of Depth (VxD) (fps)
10.0:1 3.0:1 1.0 0.0300 0.50 38
Erodible Channel Results:
wfo Freeboard w/ Freeboard
Design Discharge: 8.18 cfs
Depth: 0.71 R 1211t
Top Width: 927/ 15.77 ft
Velocity: 2.48 fps
X-Section Area: 3.30sq ft
Hydraulic Radius: 0.352 ft
Froude Number: 0.73
Structure #8 (Erodible Channel)
South perimeter channel
Trapezoidal Erodible Channel Inputs:
Material: Graded loam to cobbles when noncolloidal
Bottom Left Right Freeboard  Freeboard ' eeoard Limiting
" Sideslope Sideslope Slope (%)  Manning's n Mult. Velocity
R Ratio Ratio Depth ()  %of Depth o~ (Fps)
2.00 3.0:1 3.0:1 1.4 0.0300 0.50 3.8

Erodible Channel Results:

wi/fo Freeboard w/ Freeboard

Design Discharge: 13.76 cfs

Depth: 0.82 ft 1.32 ft

Top Width: 6.95 ft 995 ft
Velocity: 3.73 fps
X-Section Area: 3.69sqft
Hydraulic Radius: 0.511 ft

Filename: Combination Pile 2345 10 Year.sc4 Printed 04-14-2022
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14
wifo Freeboard w/ Freeboard
Froude Number: 0.90
Structure #7 (Erodible Channel)
Low terrace CW
Trapezoidal Erodible Channel Inputs:
Material: Graded loam to cobbles when noncolloidal
Bottom Left Right Freeboard  Freeboard ~ |'eeboard Limiting
! Sideslope Sideslope Slope (%)  Manning's n Mult. Velocity
Width (ft) Ratio Ratio Depth (ft) % of Depth (\E.IXD;( (fps)
0.00 10.0:1 3.0:1 1.0 0.0300 0.50 38
Erodible Channel Results:
wfo Freeboard w/ Freeboard
Design Discharge: 3.20 ¢fs
Depth: 0.50 ft 1.00 ft
Top Width: 6.52 ft 13.02 ft
Velocity: 1.96 fps
¥-Section Area: 1.63sqft
Hydraulic Radius: 0.248 ft
Froude Number: 0.69
Structure #15 (Riprap Channel)
East perimeter channel
Trapezoidal Riprap Channel Inputs:
Material: Riprap
Bottorm S'dLeE S'dRiilht Slope (%) Freeboard Freeboard izl
. |0 ES| a2 Idesiope ope
Width (ft) Ratio. Ratio. g’ Depth ()  %of Depth X
(VxD)
1.00 2.5:1 2.5:1 4.8 0.50

Riprap Channel Results:

PADER Method - Steep Slope Design

wifo Freeboard

w/ Freeboard

Design Discharge: 14.67 cfs
Depth: 0.88 ft 1.38 ft
Top Width: 5.39ft 7.89 ft
Filename: Combination Pile 2345 10 Year.sc4
Blue Mountain Energy 23

Printed 04-14-2022

Illustration 62



SEDCAD 4 for Windows

Carvrinht 1008 2010 Pamala | Srhwak

15
wifo Freeboard w/ Freeboard
Velocity: 5.22 fps
¥-Section Area: 2.81sqft
Hydraulic Radius: 0.490 ft
Froude Number: 1.28
Manning's n: 0.0390
Dmin: 2.00in
D50: 3.000n
Dmax: 4.50 in
Structure #14 (Riprap Channel)
North base east 2
Trapezoidal Riprap Channel Inputs:
Material: Riprap
Bottom S'dLeE S_Eiiht clove (% Freeboard  Freeboard ~ ''eepoard
width (fty  Sdesope Sideslope - Slope (%) | b () % o Depth '”(“\'j:(t['))"
1.00 2.5:1 2.5:1 3.4 0.50
Riprap Channel Results:
PADER Method - Steep Slope Design
w/o Freeboard w/ Freeboard
Design Discharge: 1.93¢fs
Depth: 0.36ft 0.86 ft
Top Width: 278 ft 5.28 ft
Velocity: 2.86 fps
¥-Section Area: 0.67 5q ft
Hydraulic Radius: 0,231 ft
Froude Number: 1.02
Manning's n: 0.0360
Dmin: 1.00in
D50: 1.501in
Dmax: 2.00in
Structure #18 (Pond)
Lower pond
Pond Inputs:
Initial Pool Elev: 5,492.99 ft
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Initial Pool: 7.41 ac-ft
*Sediment Storage: 1.61 ac-ft
Dead Space: 0.00 %
*Sadiment capacity based on Average Annual R of 16.6 for 3 year(s)
Drop Inlet
Digrii;er Riser Height Die:r"rz;?er Barrel Barrel Slope TG Spillway Elev
1 ) . Length (ft) (%) g (fr)
(in) (in)
48.00 9.00 30.00 80.00 2.50 0.0240 5,492.99
Broad-crested Weir
Weir Width  Spillway Elev
(ft) (ft)
10.00 5,496.00
Pond Results:
Peak Elevation: 549340 ft
H'graph Detention Time: 1.10 hrs
Pond Model: CSTRS
Dewater Time: 1.08 days
Trap Efficiency: 97.90 %
Dewatering time is calculated from peak stage to lowest spiflway
Elevation-Capacity-Discharge Table
Area Capacity Discharge Bosleds
Elevation Time
(ac) (ac-ft) (cfs) (hrs)
5,487.96 1.201 0.000 0.000 Top of Sed. Storage
5,488.00 1.220 0.046 0.000
5,488.25 1.244 0.354 0.000
5,488.50 1.269 0.668 0.000
5,488.75 1.293 0.988 0.000
5,489.00 1.318 1.315 0.000
5,489.25 1.243 1.648 0.000
5,489.50 1.369 1.986 0.000
5,489.75 1.294 2.332 0.000
5,490.00 1.420 2.684 0.000
5,490.25 1.445 3.042 0.000
5,490.50 1.471 3406 0.000
5,490.75 1.497 3.777 0.000
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S Area Capacity Discharge Dﬁ_\.:'n?;er
(ac) (ac-ft) (cfs) (hrs)

5,491.00 1.523 4.155 0.000

5491.25 1.550 4.539 0.000

5491.50 1.576 4.930 0.000

5491.75 1.603 5.327 0.000

5,492.00 1.630 5731 0.000

5,492.25 1.664 6.143 0.000

5,492.50 1.699 6.563 0.000

5,492.75 1.734 6.993 0.000

5,492.99 1.769 7413 0.000 Spillway #1

5,493.00 1.770 7431 0.038 11.20

5,493.25 1.798 7.877 5.158 13.75

5,493.40 1.814 8.144 10.477 1.00 Peak Stage

5,493.50 1.826 8.330 14.178

5493.75 1.854 8.790 25.798

5,494.00 1.882 9.257 39.528

5,494.25 1.911 9.731 55.082

5,494.50 1.940 10.212 62.214

5,494.75 1.969 10.701 62.833

5,495.00 1.998 11.196 63.446

5,495.25 2.028 11.700 64.052

5,495.50 2.057 12.210 64.653

5,495.75 2.087 12.728 65.249

5,496.00 2.117 13.254 65.839 Spillway #2

5,496.25 2.148 13.787 70.282

5,496.50 2.178 14.328 77.918

5,496.75 2.209 14.876 87.629

5,497.00 2.240 15432 99.018

Detailed Discharge Table
Combined
Elevation  Drop Inlet et Total
(ft) (cfs) cres(t?s;\f =l Discharge
(cfs)

5,487.96 0.000 0.000 0.000
5,488.00 0.000 0.000 0.000
5,488.25 0.000 0.000 0.000
5,488.50 0.000 0.000 0.000
5,488.75 0.000 0.000 0.000
5,489.00 0.000 0.000 0.000
5,489.25 0.000 0.000 0.000
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Structure #13 (Riprap Channel)

North base west 2

Trapezoidal Riprap Channel Inputs:

Combined
Elevation  Drop Inlet Szt Total
(ft) (cfs) CFEEE?S;U <l Discharge
(cfs)
5,489.50 0.000 0.000 0.000
5,489.75 0.000 0.000 0.000
5,490.00 0.000 0.000 0.000
5,490.25 0.000 0.000 0.000
5,490.50 0.000 0.000 0.000
5,490.75 0.000 0.000 0.000
5,491.00 0.000 0.000 0.000
5,491.25 0.000 0.000 0.000
5,491.50 0.000 0.000 0.000
5,491.75 0.000 0.000 0.000
5,492.00 0.000 0.000 0.000
5,492.25 0.000 0.000 0.000
5,492.50 0.000 0.000 0.000
5,492.75 0.000 0.000 0.000
5,492.99 0.000 0.000 0.000
5,493.00 0.038 0.000 0.038
5,493.25 5.158 0.000 5.158
5,493.50 14.178 0.000 14.178
5,493.75 25.798 0.000 25.798
5,494.00 39.528 0.000 39.528
5,494.25 55.082 0.000 55.082
5,494.50 62.214 0.000 62.214
5,494.75 62.833 0.000 62.833
5,495.00 63.446 0.000 63.446
5,495.25 £4.052 0.000 £4.052
5,495.50 £4.653 0.000 £4.653
5,495.75 65.249 0.000 65.249
5,496.00 65.839 0.000 65.839
5,496.25 66.424 3.859 70.282
5,496.50 67.003 10.914 77.918
5,496.75 67.578 20.051 87.629
5,497.00 £8.148 30.870 99.018
Material: Riprap
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Bottorm S'dLeE S'dRiilht <) = Freeboard Freeboard ekl
width (fty  SGesiope Sidesiope - Slope (%) | th(R) % of Depth TVU::D)X
1.00 2.5:1 2.5:1 5.7 0.50
Riprap Channel Results:
PADER Method - Steep Slope Design
wy/o Freeboard w/ Freeboard
Design Discharge: 0.91 ¢fs
Depth: 0.23ft 073 ft
Top Width: 2.14 ft 464 ft
Velocity: 2.56 fps
¥-Section Area: 0.36 5q ft
Hydraulic Radius: 0.160 ft
Froude Number: 1.10
Manning's n: 0.0410
Dmin: 1.00in
D50: 1.501n
Dmax: 3.000n
Structure #12 (Riprap Channel)
North base east 1
Trapezoidal Riprap Channel Inputs:
Material: Riprap
Bottom Left Right Freeboard  Freeboard ~ |'ee20ard
- Sideslope Sideslope Slope (%) Mult. %
Ckiad) () Ratio Ratio Depth (ft) % of Depth (VD)
1.00 2.5:1 2.5:1 5.0 0.50

Riprap Channel Results:
PADER Method - Steep Slope Design

wi/fo Freeboard w/ Freeboard

Design Discharge: 1.69 cfs

Depth: 0.31 ft 081 ft

Top Width: 253 ft 503 ft
Velocity: 3.12 fps
¥-Section Area: 0.54 sq ft
Hydraulic Radius: 0.204 ft
Froude Number: 1.19
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wifo Freeboard w/ Freeboard
Manning's n: 0.0370
Dmin: 1.00in
D50: 1.501n
Dmax: 2.00in
Structure #17 (Pond)
Middle pond
Pond Inputs:
Initial Pool Elev: 5,507.00 ft
Initial Pool: 12.52 ac-ft
*Sediment Storage: 0.28 ac-ft
Dead Space: 0.00 %
*Sediment capacity based on Average Annual R of 16.6 for 3 year(s)
Drop Inlet
Riser : : Barrel 3
: Riser Height h Barrel Barrel Slope - Spillway Elev
D|ar_neter (") D|ameter Length (ft) (%) Manning's n ()
(in) (in)
36.00 8.00 30.00 66.00 2.00 0.0240 5,507.00
Broad-crested Weir
Weir Width  Spillway Elev
() (ft)
12.00 5,508.30
Pond Results:
Peak Elevation: 5,507.09 ft
H'graph Detention Time: 1.64 hrs
Pond Model: CSTRS
Dewater Time: 0.71 days
Trap Efficiency: 95,96 %
Dewatering time is calculated from peak stage to lowest spiflway
Elevation-Capacity-Discharge Table
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; i Dewater
T Area Capacity Discharge Time
(ac) (ac-ft) (cfs) (hrs)
5,498.39 0.737 0.000 0.000 Top of Sed. Storage
5,498.50 0.755 0.079 0.000
5,498.75 0.799 0.273 0.000
5,499.00 0.845 0478 0.000
5,499.25 0.892 0.695 0.000
5,499.50 0.940 0.924 0.000
5,499.75 0.989 1.165 0.000
5,500.00 1.040 1.419 0.000
5,500.25 1.091 1.685 0.000
5,500.50 1.145 1.965 0.000
5,500.75 1.199 2.258 0.000
5,501.00 1.255 2.564 0.000
5,501.25 1.312 2.885 0.000
5,501.50 1.370 3.220 0.000
5,501.75 1.429 3.570 0.000
5,502.00 1.490 3.935 0.000
5,502.25 1.510 4.310 0.000
5,502.50 1.520 4.690 0.000
5,502.75 1.550 5.075 0.000
5,503.00 1.570 5465 0.000
3,903.25 1.595 5.860 0.000
5,5032.50 1.620 6.262 0.000
5,503.75 1.645 6.670 0.000
5,504.00 1.670 7.084 0.000
5,504.25 1.692 7.505 0.000
5,504.50 1.715 7.931 0.000
5,504.75 1.737 8.362 0.000
5,505.00 1.760 8.799 0.000
5,505.25 1.784 9.242 0.000
5,505.50 1.809 9.691 0.000
5,505.75 1.834 10.147 0.000
3,506.00 1.859 10.608 0.000
5,506.25 1.884 11.076 0.000
5,506.50 1.909 11.550 0.000
5,506.75 1.934 12.031 0.000
5,507.00 1.960 12.517 0.000 Spillway #1
5,507.09 1.970 12.691 1.282 17.10 Peak Stage
5,507.25 1.987 13.011 3.652
5,507.50 2.014 13.511 10.330
5,507.75 2.041 14.018 18.977
5,508.00 2.069 14.531 29.217
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S Area Capacity Discharge Dﬁ_\.:'n?;er
(ac) (ac-ft) (cfs) (hrs)

5,508.25 2.096 15.052 38.052

5,508.20 2.102 15.157 38.803 Spillway #2

5,508.50 2.124 15.580 45.002

5,508.75 2.152 16.114 56.214

5,509.00 2.180 16.656 69.837

Detailed Discharge Table
Combined
Elevation  Drop Inlet Broad- - Total
(ft) (cfs) Cres(t?fds;” < Discharge
(cfs)

5,498.39 0.000 0.000 0.000
5,498.50 0.000 0.000 0.000
5,498.75 0.000 0.000 0.000
5,499.00 0.000 0.000 0.000
5,499.25 0.000 0.000 0.000
5,499.50 0.000 0.000 0.000
5,499.75 0.000 0.000 0.000
5,500.00 0.000 0.000 0.000
5,500.25 0.000 0.000 0.000
5,500.50 0.000 0.000 0.000
5,500.75 0.000 0.000 0.000
5,501.00 0.000 0.000 0.000
5,501.25 0.000 0.000 0.000
5,501.50 0.000 0.000 0.000
5,501.75 0.000 0.000 0.000
5,502.00 0.000 0.000 0.000
5,502.25 0.000 0.000 0.000
5,502.50 0.000 0.000 0.000
5,502.75 0.000 0.000 0.000
5,503.00 0.000 0.000 0.000
5,5032.25 0.000 0.000 0.000
5,503.50 0.000 0.000 0.000
5,503.75 0.000 0.000 0.000
5,504.00 0.000 0.000 0.000
5,504.25 0.000 0.000 0.000
5,504.50 0.000 0.000 0.000
5,504.75 0.000 0.000 0.000
5,505.00 0.000 0.000 0.000
5,505.25 0.000 0.000 0.000
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Combined
Elevation  Drop Inlet Szt Total
(ft) (cfs) CFEEE?S;U <l Discharge
(cfs)
5,505.50 0.000 0.000 0.000
5,505.75 0.000 0.000 0.000
5,506.00 0.000 0.000 0.000
5,506.25 0.000 0.000 0.000
5,506.50 0.000 0.000 0.000
5,506.75 0.000 0.000 0.000
5,507.00 0.000 0.000 0.000
5,507.25 3.652 0.000 3.652
5,507.50 10.330 0.000 10.330
5,507.75 18.977 0.000 18.977
5,508.00 29.217 0.000 29.217
5,508.25 38.052 0.000 38.052
5,508.30 38.803 0.000 38.803
5,508.50 41.684 3.318 45.002
5,508.75 45.024 11.190 56.214
5,509.00 48.133 21.704 69.837
Structure #11 (Riprap Channel)
North base west 1
Trapezoidal Riprap Channel Inputs:
Material: Riprap
poromy Sid:Epe SicFl{eEEpe Slope (%) | | ccpoard Freeboard Fr:qeboard
Width (®) ™ potio Ratio Depth (})  %ofDepth o
1.00 2511 25:1 4.1 0.50

Riprap Channel Results:

PADER Method - Steep Slope Design
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Design Discharge: 1.58 cfs

Depth: 0.31 ft 0.81ft

Top Width: 2.56 ft 5.06 ft
Velocity: 2.85 fps
X-Section Area: 0.55 5¢q ft
Hydraulic Radius: 0.207 ft
Froude Number: 1.08
Manning's n: 0.0370
Dmin: 1.00in
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wifo Freeboard

w/ Freeboard

D50:

1.50in

Dma:

3.001n

Structure #4 (Erodible Channel)

Middle terrace CCW

Triangular Erodible Channel Inputs:

Material: Graded loam to cobbles when noncolloidal

dLeTt ?iglht ope (%) Freeboard Freeboard Freeboard Uelmiting
Sideslope Sideslope Slope (% Manning's n Mult. Velocity
Ratio Ratio Depth (ft) % of Depth (VxD) (Fps)
3.0:1 10.0:1 1.0 0.0200 0.50 3.8
Erodible Channel Results:
wifo Freeboard w/ Freeboard
Design Discharge: 11.05 cfs
Depth: 0.80 ft 1.30 ft
Top Width: 10.37 ft 16.87 ft
Velocity: 2.67 fps
¥-Section Area: 4.14 sq ft
Hydraulic Radius: 0.394 ft
Froude Number: 0.75
Structure #2 (Riprap Channel)
Haul road top
Trapezoidal Riprap Channel Inputs:
Material: Riprap
Bottom S‘dmﬁ S'(?igslht Siope (%) Freeboard  Freeboard ~ ToePoard
. ideslope ideslope ope Mult.
Width (ft) Ratio Ratio Depth (ft) % of Depth (\L:xu;
1.00 2.5:1 25:1 5.0 0.50
Riprap Channel Results:
Simons/OSM Method - Steep Slope Design
wi/fo Freeboard w/ Freeboard
Design Discharge: 2.86 cfs
Depth: 0.31ft 081ft
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wifo Freeboard w/ Freeboard
Top Width: 253 R 5.03 ft
Velocity*:
¥-Section Area: 0.54 sq ft
Hydraulic Radius: 0.204 ft
Froude Number*:
Manning's n*:
Drmin: 2.000n
D50: &.00in
Dmanx: 7.5000n
Velocity and Manning's n calculations may not apply for this method.
Structure #1 (Erodible Channel)
Highest Terrace CCW
Triangular Erodible Channel Inputs:
Material: Graded silts to cobbles when colloidal
S'dLeI& S'§ei'glht Slope (%)  Manning’ Freeboard Fresboard Fresboard STitiE
ideslope ideslope ope anning's n Mult. eloci
Ratio Ratio Depth (ft) % of Depth (\':xo; (fps)
3.0:1 10.0:1 1.3 0.0300 1.00 4.0
Erodible Channel Results:
wi/fo Freeboard w/ Freeboard
Design Discharge: 6.21 cfs
Depth: 0.62 ft 1.62 ft
Top Width: 8.00 ft 21.00 ft
Velocity: 2.52 fps
X-Section Area: 246 sqft
Hydraulic Radius: 0.304 ft
Froude Number: 0.80
Structure #3 (Riprap Channel)
Haul road bottom
Trapezoidal Riprap Channel Inputs:
Material: Riprap
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Bottorm S'dLeE S'dRiilht <) = Freeboard Freeboard ekl
width (fty  SGesiope Sidesiope - Slope (%) | th(R) % of Depth TVU::D)X
1.00 2.5:1 2.5:1 5.0 0.50
Riprap Channel Results:
PADER Method - Steep Slope Design
wy/o Freeboard w/ Freeboard
Design Discharge: 9.13¢fs
Depth: 072 ft 1.22 ft
Top Width: 4.61 ft 711 f
Velocity: 4,51 fps
¥-Section Area: 2.02sq ft
Hydraulic Radius: 0.414 ft
Froude Number: 1.20
Manning's n: 0.0410
Dmin: 2.00i0n
D50: 3.000n
Dmax: 4.500n
Structure #9 (Riprap Channef)
West perimeter channel upper
Trapezoidal Riprap Channel Inputs:
Material: Riprap
Bottom Left Right Freeboard  Freeboard ~ |'ee20ard
- Sideslope Sideslope Slope (%) Mult. %
Ckiad) () Ratio Ratio Depth (ft) % of Depth (VD)
1.00 2.5:1 2.5:1 5.2 0.50

Riprap Channel Results:
PADER Method - Steep Slope Design

wi/fo Freeboard w/ Freeboard

Design Discharge: 17.83 cfs

Depth: 0.93 ft 143 ft

Top Width: 5.66 ft 8.16 ft
Velocity: 5.74 fps
¥-Section Area: 31lsqft
Hydraulic Radius: 0.516 ft
Froude Number: 1.37
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wifo Freeboard w/ Freeboard
Manning's n: 0.0380
Dmin: 2.000n
D50: 3.000n
Dmax: 4.50in

Structure #6 (EFrodible Channel)

Low terrace CCW

Triangular Erodible Channel Inputs:

Material: Graded loam to cobbles when noncolloidal

et Right e 56) Freeboard  Freeboard  |'ee0drd Umiing
Sideslope Sideslope Slope (% Manning's n Mult. Velocity
Ratio Ratio Depth (ft) ~ %of Depth o (Fps)
3.0:1 10.0:1 1.0 0.0300 0.50 3.8
Erodible Channel Results:
w/o Freeboard w/ Freeboard
Design Discharge: 12.17 cfs
Depth: 0.83ft 1.33ft
Top Width: 10.75 ft 17.25 ft
Velocity: 2.74 fps
X-Section Area: 4.45 sq ft
Hydraulic Radius: 0.409 ft
Froude Number: 0.75
Structure #10 (Riprap Channel)
West perimeter channel lower
Trapezoidal Riprap Channel Inputs:
Material: Riprap
Bottom S'dLeE S'Eiglht Slope (%) Freeboard Freeboard ekl
g ideslope ideslope ope Mult.
Width (ft) Ratio Ratic Depth () % of Depth (\1@;‘
1.00 2.5:1 2.5:1 2.2 0.50

Riprap Channel Results:

PADER Method - Steep Slope Design
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wifo Freeboard w/ Freeboard
Design Discharge: 29.62 cfs
Depth: 1.36 ft 1.86 ft
Top Width: 7.79ft 10.29 ft
Velocity: 4.97 fps
¥-Section Area: 5.97 sq ft
Hydraulic Radius: 0.718 ft
Froude Number: 1.00
Manning's n: 0.0360
Dmin: 2.00in
D50: 3.00in
Dmax: 4.50in
Structure #16 (Pond)
Upper pond
Pond Inputs:
Initial Pool Elev: 5,515.80 ft
Initial Pool: 7.34 ac-ft
*Sediment Storage: 2.99 ac-ft
Dead Space: 20.00 %
*Sediment capacity based on Average Annual R of 16.6 for 3 year(s)
Broad-crested Weir
Weir Width ~ Spillway Elev
(ft) (ft)
10.00 5,515.80
Broad-crested Weir
Weir width  Spillway Elev
(ft) (v
15.00 5,517.20
Pond Results:
Peak Elevation: 5,516.39 ft
H'graph Detention Time: 1.74 hrs
Pond Medel: CSTRS
Dewater Time: 0.98 days
Trap Efficiency: 94.68 %
Dewatering time is calculated from peak stage to lowest spiflway
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Elevation-Capacity-Discharge Table
) Area Capacity ~ Discharge  Dowater
Elevation Time
(ac) (ac-ft) (cfs) (hrs)
5,512.69 2.127 0.000 0.000 Top of Sed. Storage
5,512.75 2.146 0.137 0.000
5,513.00 2.220 0.682 0.000
5,513.25 2,257 1,242 0.000
5,513.50 2.2% 1.811 0.000
5,513.75 2.332 2.389 0.000
5,514.00 2.370 2977 0.000
5,514.25 2.385 3.571 0.000
5,514.50 2.400 4.169 0.000
5,514.75 2.415 4.771 0.000
5,515.00 2,430 5.377 0.000
5,515.25 2,449 5.987 0.000
5,515.50 2.467 6.601 0.000
5,515.75 2.485 7.220 0.000
5,515.80 2.490 7.344 0.000 Spillway #1
5,516.00 2.500 7.8494 2.765 19.45
5,516.25 2.517 8.471 9.325 3.25
5,516.39 2.527 8.819 14,158 0.90 Peak Stage
5,516.50 2,535 9.103 18.087
5,516.75 2.552 9.738 28.593
5,517.00 2.570 10.379 40,590
5,517.20 2.585 10,895 51.158 Spillway #2
5,517.25 2.588 11.023 54.426
5,517.50 2.608 11673 76.037
5,517.75 2.625 12.327 102.950
5,518.00 2.643 12,985 133.867
5,518.25 2.662 13.648 168.203
5,518.50 2.680 14.316 205.590
Detailed Discharge Table
Combined
Elezfratgion crejtr:: :.feir cre:::::eir " ol
(cfs) (cfs) Discharge
(cfs)
5,512.69 0.000 0.000 0.000
5,512.75 0.000 0.000 0.000
5,513.00 0.000 0.000 0.000
5,513.25 0.000 0.000 0.000
5,513.50 0.000 0.000 0.000
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Structure #19 (Null)
outfall
outfall

Combined
T Broad- Broad- Total
(ft) crested Weir crested Weir Discharge
(cfs) (cfs)
(cfs)

5,513.75 0.000 0.000 0.000
5,514.00 0.000 0.000 0.000
5,514.25 0.000 0.000 0.000
5,514.50 0.000 0.000 0.000
5,514.75 0.000 0.000 0.000
5,515.00 0.000 0.000 0.000
5,515.25 0.000 0.000 0.000
5,515.50 0.000 0.000 0.000
5,515.75 0.000 0.000 0.000
5,515.80 0.000 0.000 0.000
5,516.00 2.765 0.000 2.765
5,516.25 9.325 0.000 9.325
5,516.50 18.087 0.000 18.087
5,516.75 28.593 0.000 28.593
5,517.00 40.590 0.000 40.590
5,517.20 51.158 0.000 51.158
5,517.25 53.911 0.515 54.426
5,517.50 68.436 7.601 76.037
5,517.75 84.072 18.877 102.950
5,518.00 100.746 33121 133.867
5,518.25 118.396 49.807 168.203
5,518.50 136.971 68.619 205.590
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Subwatershed Hydrology Detail:
swosws SSam TR ek ane |G T
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#5 1 13.620 0.318 0.000 0.000 89.000 TRS5 8.18 0.766
> 13.620 8.18 0.766
#8 1 9.150 0.261 0.000 0.000 89.000 TRSS 5.81 0.523
2 5.480 0.264 0.000 0.000 89.000 TRS5 3.47 0.313
pXs 28.250 13.76 1.602
#7 1 4.310 0.103 0.000 0.000 89.000 TRSS 3.20 0.245
b 4.310 3.20 0.245
#15 1 3.630 0.067 0.000 0.000 89.000 TR55 2.70 0.206
2 1.650 0.061 0.000 0.000 89.000 TRSS 1.26 0.096
E 37.880 14.67 2,149
#14 1 2.600 0.038 0.000 0.000 89.000 TRSS 1.93 0.148
b 2.600 1.93 0.148
#18 1 6.520 0.021 0.000 0.000 89.000 TRS5 4.85 0.371
¥ 47.000 16.01 2.668
#13 1 1.230 0.111 0.000 0.000 89.000 TRS5 0.91 0.070
pX 1.230 0.91 0.070
#12 1 2.280 0.033 0.000 0.000 89.000 TRSS 1.69 0.130
b 2.280 1.69 0.130
#17 1 4.400 0.021 0.000 0.000 89.000 TR55 3.27 0.250
3 7.910 5.88 0.449
#11 1 2.130 0.032 0.000 0.000 §9.000 TRSS 1.58 0.121
¥ 2.130 1.58 0.121
#4 1 19.270 0.381 0.000 0.000 89.000 TRSS 11.05 1.079
E 19.270 11.05 1.079
#2 1 3.850 0.075 0.000 0.000 89.000 TR55 2.86 0.219
h 3.850 2.86 0.219
#1 1 9.770 0.250 0.000 0.000 89.000 TRSS 6.21 0.553
> 9.770 6.21 0.553
#3 1 5.100 0.081 0.000 0.000 89.000 TRS5 3.79 0.290
> 18.720 9.13 1.062
#9 1 4.370 0.053 0.000 0.000 89.000 TRSS 3.25 0.249
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Stu WS S“"Z:‘)’ea e ' ""(Lr"i:)’( S Ni::;r NES Disz?:tge \?;:if;
(hrs) (cfs) (ac-ft)

2 2.990 0.059 0.000 0.000 £9.000 TRS55 2.22 0.170

b 45.350 17.83 2.560

#6 1 20.320 0.332 0.000 0.000 £9.000 TR55 12.17 1.157

> 20.220 1217 1.157

#10 1 3.320 0.092 0.000 0.000 £9.000 TR33 2.47 0.189

h 68.990 29.62 3.905

#16 1 4.390 0.021 0.000 0.000 89.000 TR55 3.26 0.250

2 75.510 29.61 4.276

#19 1 9.150 0.261 0.000 0.000 89.000 TRS55 5.81 0.523

2 5.480 0.264 0.000 0.000 89.000 TR55 347 0.313

pX 145.050 26.96 8.230

Subwatershed Sedimentology Detail:
. Peak Peak
5;,-,1 5\‘:5 o L) S (%) . = e Sediment Seg;:]nsnt Seét;acble 24V
(tons) (mi/1)
{mg/T) (mi/1)

#5 1 0320  225.00 33.00 03000  1.0000 1 245.0 375,033 227.80 126.92
b 2450 375,033 227.80 126.92
#8 1 0.320 60.00 33.00 0.3000 1.0000 1 733 180,755 110.82 59.77
2 0.320 30.00 10.00  0.3000  1.0000 1 7.1 31,254 19.15 10.16
E 321.0 301,831 183.02 82.49
#7 1 0.320 225.00 33.00 0.3000 1.0000 1 76.1 374,054 233.20 126.28
P 76.1 374,054 233.20 126.28
#15 1 0320  150.00 33.00 03000  1.0000 1 49.2 297,645 185.56 99.58
2 0.320 50.00 10.00  0.3000  1.0000 1 2.7 39,114 24.38 12.73
x 448.9 290,312 177.81 86.93

#14 1 0.320 150.00 33.00 0.3000 1.0000 1 33.9 287,319 179.12 96.05
¥ 339 287,319 179.12 96.05
#18 1 0320  225.00 33.00 03000  1.0000 1 120.9 390,115 243.21 131.92
b 603.6 287,500 177.23 94.23
#13 1 0320  100.00 33.00 03000  1.0000 1 115 213,008 132.80 70.83
E 115 213,008 132.80 70.83

#12 1 0.320 50.00 33.00 0.3000 1.0000 1 15.1 155,061 96.67 51.05
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Peak Peak
Sl;u g Soil K L(ft) s (%) - - — Sediment Seg;r::nt Setcll:::‘achle 24VW
(tons) ) {ml/1)
(mg/l)  (ml/1)
15.1 155,061 96.67 51.05
#17 1 0.320 225.00 33.00  0.3000 1.0000 1 77.9 374,844 233.69 126.56
104.5 302,838 188.80 97.30
#11 1 0.320 150.00 33.00  0.3000 1.0000 1 27.1 281,302 175.37 93.99
27.1 281,302 175.37 93.99
#4 1 0.320 225.00 33.00 0.3000 1.0000 1 352.1 378,927 228.35 128.24
3521 378,927 228.35 128.24
#2 1 0.320 50.00 33.00  0.3000 1.0000 1 27.2 164,441 102.52 54.15
27.2 164,441 102.52 54.15
#1 1 0.320 50.00 33.00  0.3000 1.0000 1 70.7 166,304 101.97 54.83
70.7 166,304 101.97 54.83
#3 1 0.320 200.00 33.00 0.3000 1.0000 1 85.6 358,279 22336 120.70
183.4 242,329 150.78 73.77
#9 1 0.320 150.00 33.00  0.3000 1.0000 1 60.6 303,521 189.22 101.59
2 0.320 100.00 10,00 0.3000 1.0000 1 7.2 58,745 36.62 19.13
603.1 296,788 181.45 97.12
6 1 0.320 225.00 33.00 0.3000 1.0000 1 382.9 385,149 23385 130.75
3829 385,149 233.85 130.75
#10 1 0.320 150.00 33.00  0.3000 1.0000 1 44.5 294,855 183.82 98.63
1,030.3 323,143 197.27 107.57
#16 1 0.320 225.00 33.00  0.3000 1.0000 1 777 374,757 233.64 126.53
1,119.9 321,227 195.85 106.77
#19 1 0.320 60.00 33.00 0.3000 1.0000 1 733 180,755 110.82 59.77
2 0.320 30.00 10,00 0.3000 1.0000 1 7.1 31,254 19.15 10.16
152.7 64,828 20.55 4.29
Subwatershed Time of Concentration Details:
S;ru S"I:S Land How Condition Slope (%) Vertﬁ?ist. Hori(z';t)D = V?;;i)ty Time (hrs)

#1 1 2. Minimum tillage cultivation 33.00 50.00 151.51 2.870 0.014

:6\":;3&5?{1'2;5; diversions, and low 1.27 3637  2,874.00 3.370 0.236

#1 1 Time of Concentration: 0.250

#2 1 2. Minimum tillage cultivation 0.50 0.25 50.00 0.350 0.039
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Stru SWS - Vert. Dist. Horiz. Dist. Velocity -
Land Flow Condition Slope (% Time (hrs
¥ # PeCR ®) (Fps) thre)
2. Minimum tillage cultivation 33.00 25.00 75.75 2.870 0.007
8. Large gullies, diversions, and low
Alowing streams 5.00 35.14 702.89 6.700 0.029
#2 1 Time of Concentration: 0.075
#3 1 2. Minimum tillage cultivation 33.00 75.00 227.27 2.870 0.021
8. Lgrge qullies, diversions, and low 5.00 73.54 1.470.92 6.700 0.060
flowing streams ‘
#3 1 Time of Concentration: 0.081
#4 1 2. Minimum tillage cultivation 33.00 75.00 227.27 2.870 0.021
8. Large gullies, diversions, and low
Alowing streams 1.00 38.88 3,888.92 3.000 0.360
#4 1 Time of Concentration: 0.381
#5 1 2. Minimum tillage cultivation 33.00 75.00 227.27 2.870 0.021
8. Lgrge qullies, diversions, and low 1.00 32.17 3217.93 3.000 0.297
flowing streams ‘
#5 1 Time of Concentration: 0.318
#6 1 2. Minimum tillage cultivation 33.00 75.00 227.27 2.870 0.021
8. Large gullies, diversions, and low
flowing streams 1.00 33.67 3,367.92 3.000 0.311
#6 1 Time of Concentration: 0.332
#7 1 2. Minimum tillage cultivation 33.00 75.00 227.27 2.870 0.021
8. L@rge gullies, diversions, and low 1.00 8.88 888,28 3.000 0.082
flowing streams
H#7 1 Time of Concentration: 0.103
#38 1 2. Minimum tillage cultivation 33.00 20.00 60.60 2.870 0.005
8. Large gullies, diversions, and low
flowing streams 1.38 44.84 3,249.69 3.520 0.256
#8 1 Time of Concentration: 0.261
#8 2 2. Minimum tillage cultivation 10.00 5.00 50.00 1.580 0.008
8. Lgrge gullies, diversions, and low 138 44,04 3,249.69 3590 0.256
flowing streams
#8 2  Time of Concentration: 0.264
#9 1 2. Minimum tillage cultivation 33.00 10.00 30.30 2.870 0.002
8. Large gullies, diversions, and low
flowing streams 5.18 65.21 1,258.88 6.820 0.051
#9 1 Time of Concentration: 0.053
#9 2 2. Minimum tillage cultivation 10.00 5.00 50.00 1.580 0.008
8. Large gullies, diversions, and low 5.18 6521  1,258.00 6.820 0.051
flowing streams
#9 2  Time of Concentration: 0.059
#10 1 2. Minimum tillage cultivation 33.00 49,50 150.00 2.870 0.014
8. Large gullies, diversions, and low 2.24 2830 1,267.43 4.480 0.078
flowing streams
#10 1 Time of Concentration: 0.092
#11 1 2. Minimum tillage cultivation 33.00 16.50 50.00 2.870 0.004
Filename: Combination Pile 2345 10 Year.sc4 Printed 04-14-2022

Blue Mountain Energy 43 [llustration 62



SEDCAD 4 for Windows

Carvrinht 1008 2010 Pamala | Srhwak

35
Stru SWS - Vert. Dist. Horiz. Dist. Velocity -
Land Flow Condition Slope (% Time (hrs
#_# el (m) ) (Fps) (hre)
8. Large gullies, diversions, and low 4.0 24.99 611.23 6.060 0.028
flowing streams
#11 1 Time of Concentration: 0.032
#12 1 2. Minimum tillage cultivation 33.00 16.50 50.00 2.870 0.004
8. Large gullies, diversions, and low
flowing streams 4.97 33.38 71195 6.680 0.029
#12 1 Time of Concentration: 0.033
#13 2. Minimum tillage cultivation 0.33 0.33 100.00 0.280 0.099
8. Large gullies, diversions, and low 5.70 18.83 330.48 7.160 0.012
flowing streams
#13 1 Time of Concentration: 0.111
#14 2. Minimum tillage cultivation 33.00 49.50 150.00 2.870 0.014
8. Large gullies, diversions, and low 3.37 16.02 475.47 5.500 0.024
flowing streams
#14 1 Time of Concentration: 0.038
#15 1 2. Minimum tillage cultivation 33.00 49.50 150.00 2.870 0.014
8. Large gullies, diversions, and low 4.84 6149  1,270.62 6.600 0.053
flowing streams
#15 1  Time of Concentration: 0.067
#15 2. Minimum tillage cultivation 10.00 5.00 50.00 1.580 0.008
8. Large gullies, diversions, and low 4.84 6149 127062 6.600 0.053
flowing streams
#15 2 Time of Concentration: 0.061
#16 1 2. Minimum tillage cultivation 33.00 75.00 227.27 2.870 0.021
#16 1  Time of Concentration: 0.021
#17 1 2. Minimum tillage cultivation 33.00 75.00 227.27 2.870 0.021
#17 1 Time of Concentration: 0.021
#18 1 2. Minimum tillage cultivation 33.00 75.00 227.27 2.870 0.021
#18 1 Time of Concentration: 0.021
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General Information
Storm Information:
Storm Type: NRCS Type II
Design Storm: 25 yr-24 hr
Rainfall Depth: 1.870 inches
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Structure Networking:
Stru (flows  Stru Musk. K -
Type # into) # (hrs) Musk. X | Description
Channel #1 ==> #3 0.236 0.332 | Highest Terrace CCW
Channel #2 ==> #3 0.028 0.400 | Haul read top
Channel #3 ==> #9 0.065 0.393 | Haul road bettom
Channel #4 ==> #9 0.357 0.320 | Middle terrace CCW
Channel #5 ==> #8 0.259 0.335 | Middle terrace CW
Channel #6 ==> #10 0.361 0.302 | Low terrace COW
Channel #7 ==> #15 0.086 0.313 | Low terrace CW
Channel #8 ==> #15 0.255 0.337 | South perimeter channel
Channel #9 ==> #10 0.051 0.400 | West perimeter channel upper
Channel #10 ==> #16 0.078 0.362 | West perimeter channel lower
Channel #11 ==> #16 0.028 0.390 | North base west 1
Channel #12 ==> #17 0.029 0.399 | North base east 1
Channel #13 ==> #17 0.012 0.404 | North base west 2
Channel #14 ==> #18 0.023 0.382 | North base east 2
Channel #15 ==> #18 0.053 0.397 | East perimeter channel
Pond #16 ==> #19 0.000 0.000 | Upper pond
Pond #17 ==> #19 0.000 0.000 | Middle pond
Pond #18 ==> #19 0.000 0.000 | Lower pond
outfall
Null #19 ==> End 0.000 0.000
outfall
#5
Chan'!
#8
‘?
Chant!
#7
& .
Chan
#15
&
Chan'l
#14
§
Chan'l
#18
&C
Pond
#13
{F
Chan'l
#12
& ,
Chan'l
#i17
&
Pond
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#11
” Chan'l
#4q
& ,
Chan'l
#2
& Chan
#1
& Chan't
#3
& Chan'l
#9
& Chan
£
& .
Chan
#10
& Chan'l
#16
&C
Pond
#i9
Nl

Structure Routing Details:

Stru o Vert, Dist. Horiz, Dist. Velocity -

Land Flow Condition Slope (% Time (hrs
# peC®) (i (ft) (fps) (es)

#1 S Large gullies, diversions, and low 1.27 3637 2,874.00 3.37 0.236
flowing streams

#1 Muskingum K: 0.236
8. Large gullies, diversions, and low

#2 flowing streams 5.15 36.23 703.00 6.81 0.028

#2  Muskingum K: 0.028
8. Large gullies, diversions, and low

#3 flowing streams 4.33 63.63 1,470.92 6.23 0.085

#3  Muskingum K: 0.065

#q O Large gullies, diversions, and low 1.02 3957  3,888.92 3.02 0357
flowing streams ’

#4  Muskingum K: 0.357
8. Large gullies, diversions, and low

#3 flowing streams 1.32 42.57 3,217.93 345 0.259

#5 Muskingum K: 0.259

#6 8. Lgrge gullies, diversions, and low 0.75 55 31 3368.06 559 0361
flowing streams ‘

#6 Muskingum K: 0.361

#7 8 Large gullies, diversions, and low 0.90 8.00 888.28 584 0.086
flowing streams

#7  Muskingum K: 0.086
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Stru . Vert, Dist. Horiz. Dist. Velocity -
Land Flow Condition Slope (% Time (hrs
# pe®) " (ay (ft) (fps) (hes)
8. Large gullies, diversions, and low
#8 flowing streams 1.38 45.00 3,249.69 3.53 0.255
#8 Muskingum K: 0.255
#0 8. Lgrge gullies, diversions, and low 518 £5.91 1958.90 6.82 0.051
flowing streams ’
#9  Muskingum K: 0.051
8. Large gullies, diversions, and low
#10 flowing streams 2.24 28.36 1,267.43 4.48 0.078
#10 Muskingum K: 0.078
#11 S Large gulbes, diversions, and low 4.09 25.00 611.23 6.06 0.028
flowing streams
#11 Muskingum K: 0.028
8. Large gullies, diversions, and low
#12 flowing streams 4.97 35.36 711.95 6.68 0.029
#12 Muskingum K: 0.029
8. Large gullies, diversions, and low
#13 flowing streams 5.70 18.84 330.48 7.16 0.012
#13 Muskingum K: 0.012
8. Large gullies, diversions, and low
#14 flowing streams 3.37 16.04 475.47 551 0.023
#14 Muskingum K: 0.023
8. Large gullies, diversions, and low
#15 flowing streams 4.84 61.45 1,270.62 6.59 0.053
#15 Muskingum K: 0.053
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharge Runoff
Area Area g Volume
(ac) (ac) (<fe) (ac-ft)
#5 13.620 13.620 11.09 1.03
#3 14.630 28.250 18.83 2.16
#7 4.310 4310 4.21 0.33
#15 5.320 37.880 20.00 2.90
#14 2,600 2,600 2.54 0.20
In 21.69 3.59
#18 6.520 47.000
out 14.93 3.59
#13 1.230 1.230 1.20 0.09
#12 2.280 2.280 223 0.17
In 7.73 0.61
#17 4.400 7.910
out 1.79 0.61
#11 2.130 2.130 2.08 0.16
#4 19.270 19.270 15.08 1.45
#2 3.850 3.850 3.76 0.30
#1 9,770 9,770 8.34 0.74
#3 5.100 18.720 12.39 143
#9 7.360 45,350 24.15 3.45
#6 20.320 20.320 16.54 1.56
#10 3320 68.990 40.12 5.26
In 40.22 5.76
#16 4.390 75.510
out 21.09 5.76
#19 0.000 130.420 37.37 9.96
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Structure Detail:

Structure #5 (Frodible Channel)

Middle terrace CW

Triangular Erodible Channel Inputs:

Material: Graded loam to cobbles when noncolloidal

Left Right Fresboard  Freeboard  'e€00ad | Limiting
Sideslope Sideslope Slope (%)  Manning's n Mult. Velocity
Ratio Ratio Depth (ft) % of Depth (\I:xD; (fps)
10.0:1 3.011 1.0 0.0300 0.50 3.8
Erodible Channel Results:
wfo Freeboard wjf Freeboard
Design Discharge: 11.09 cfs
Depth: 0.80 ft 1.30 ft
Top Width: 10.38 ft 16.88 ft
Velocity: 2.67 fps
X-Section Area: 4.15 sq ft
Hydraulic Radius: 0.395 ft
Froude Number: 0.75
Structure #8 (Erodible Channel)
South perimeter channel/
Trapezoidal Erodible Channel Inputs:
Material: Graded loam to cobbles when noncolloidal
Bottom S‘dLe'It S‘giglht Skpe (%) Manning Freeboard  Freeboard ~ [reecoard I;figitil_'g
ideslope ideslope ope anning's n Mult. oci
Width () Ratio Ratio Depth (f) % of Depth  'yin (fps)
2.00 3.0:1 3.0:1 14 0.0200 0.50 5.0
Erodible Channel Results:
wifo Freeboard w/ Freeboard
Design Discharge: 18.83 cfs
Depth: 0.96 ft 1.46 ft
Top Width: 773 ft 10.73 ft
Velocity: 4.05 fps
X-Section Area: 4,65 sq ft
Hydraulic Radius: 0.578 ft
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w/o Freeboard

w/ Freeboard

Froude Number:

0.92

Structure #7 (Erodible Channel)

Low terrace CW

Trapezoidal Erodible Channel Inputs:

Material: Graded loam to cobbles when noncolloidal

Bottom g d"eft deRiglht Slope (%)  Manning Freeboard  Freeboard ~ ''eeooad \'-{”T;'E"E
ideslope eslope ope anning's n Mult. eloci
Width (1))~ Ratio Ratio Depth (f)  %of Depth  yun (fps)
0.00 10.0:1 3.0:1 1.0 0.0300 0.50 3.8
Erodible Channel Results:
w/o Freeboard w/ Freeboard
Design Discharge: 4.21 cfs
Depth: 0.56 ft 1.06 ft
Top Width: 7.22 1t 13.72 ft
Velocity: 2.10 fps
X-Section Area: 2.015qft
Hydraulic Radius: 0.275 ft
Froude Number: 0.70
Structure #15 (Riprap Channel)
East perimeter channel
Trapezoidal Riprap Channel Inputs:
Material: Riprap
Bottorm Left Right Freeboard  Freeboard ' 'eecoard
Sideslope Sideslope  Slope (%) Mult. x
Width (ft) Ratio Ratio Depth (ft) % of Depth (VxD)
1.00 2.5:1 2.5:1 48 0.50
Riprap Channel Results:
PADER Method - Steep Slope Design
wifo Freeboard w Freeboard
Design Discharge: 20.00 cfs
Depth: 1.00 ft 1.50 ft
Top Width: 5.98 ft 8.48 ft
Velocity: 5.76 fps
X-Section Area: 3.47 sq ft
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w/o Freeboard w/ Freeboard
Hydraulic Radius: 0.546 ft
Froude Number: 133
Manning's n: 0.0380
Dmin: 2.0010n
D50: 3.00in
Dmax: 4.50in
Structure #14 (Riprap Channel)
North base east 2
Trapezoidal Riprap Channel Inputs:
Material: Riprap
Bottom Left Right Freeboard  Freeboard | 'eec0drd
Sideslope Sideslope Slope (%) Mult. %
Width () ™ patio Ratio Depth (ft) 9% of Depth "y
1.00 2.5:1 2.5:1 34 0.50

Riprap Channel Results:
PADER Method - Steep Slope Design

wifo Freeboard w/ Freeboard
Design Discharge: 2.54 cfs
Depth: 0.40 ft 0.90 ft
Top Width: 3.01ft 5.51ft
Velocity: 3.14 fps
X-Section Area: 0.81s5qft
Hydraulic Radius: 0.255 ft
Froude Number: 1.07
Mannind's n: 0.0350
Dmin: 1.00in
D50: 1.50in
D 3.00in
Structure #18 (Pond)
Lower pond
Pond Inputs:
Initial Pool Elev: 549299 ft
Initial Pool: 9.02 ac-ft
Drop Inlet
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D_Riser Riser Height !iarrel Barrel Barrel Slope . Spillway Elev
iameter (ft) Diameter Length (ft) (%) Manning's n ()
(in) (in)
48.00 9.00 30.00 80.00 2.50 0.0240  5,492.99
Broad-crested Weir
Weir Width  Spillway Elev
(ft) (ft)
10.00  5,496.00
Pond Results:
Peak Elevation: 5,493.52 ft
Dewater Time: 1.10 days
Dewatering time is calculated from peak stage to lowest spillway
Elevation-Capacity-Discharge Table
i Area Capacity Discharge D%v;;er
(ac) (ac-ft) (cfs) (hrs)
5,486.00 0.570 0.000 0.000
5,486.25 0.617 0.148 0.000
5,486.50 0.666 0.309 0.000
5,486.75 0.717 0.482 0.000
5,487.00 0.770 0.667 0.000
5,487.25 0.873 0.873 0.000
5,487.50 0.982 1.104 0.000
5,487.75 1.098 1.364 0.000
5,488.00 1.220 1.654 0.000
5,488.25 1.244 1.962 0.000
5,488.50 1.269 2.276 0.000
5,488.75 1,293 2.596 0.000
5,489.00 1.3218 2.923 0.000
5,489.25 1.343 3.255 0.000
5,489.50 1.369 3.594 0.000
5,489.75 1.394 3.940 0.000
5,490.00 1.420 4.291 0.000
5,490.25 1.445 4.650 0.000
5,490.50 1.471 5.014 0.000
5,490.75 1.497 5.385 0.000
5,491.00 1.523 5.763 0.000
5,491.25 1.550 6.147 0.000
5,491.50 1.576 6.537 0.000
5,491.75 1.603 6.935 0.000
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ET— Area Capacity Discharge D%v:;er
(ac) (ac-ft) (cfs) (hrs)

5,492.00 1.630 7.339 0.000

5,492.25 1.664 7.751 0.000

5,492.50 1.699 8.171 0.000

5,492.75 1.734 8.600 0.000

5,492.99 1.769 S.021 0.000 Spillway #1

5,493.00 1.770 9.038 0.038 11.25

5,493.25 1.798 9.484 5.158 13.60

5,493.50 1.826 8.937 14,178 130

5,493.52 1.828 9.967 14,935 0.15 Peak Stage

5,493.75 1.854 10.397 25.798

5,494.00 1.882 10.864 30.528

5,494.25 1.911 11.339 55.082

5,494.50 1.940 11.820 62.214

5,494.75 1.959 12.308 62.833

5,495.00 1.998 12.804 63.446

5,495.25 2.028 13.307 64,052

5,495.50 2.057 13.818 64.653

5,495.75 2.087 14,336 65.2499

5,496.00 2.117 14,862 65.839 Spillway #2

5,496.25 2.148 15.395 70.282

5,496.50 2.178 15.936 77.918

5,496.75 2.209 16.484 87.629

5,497.00 2.240 17.040 99.018

Detailed Discharge Table
Combined
Elevation Drop Inlet i Total
() (cfs) cr&c{b?s;'\.f & Discharge
(cfs)

5,486.00 0.000 0.000 0.000
5,486.25 0.000 0.000 0.000
5,486.50 0.000 0.000 0.000
5,486.75 0.000 0.000 0.000
5,487.00 0.000 0.000 0.000
5,487.25 0.000 0.000 0.000
5,487.50 0.000 0.000 0.000
5,487.75 0.000 0.000 0.000
5,488.00 0.000 0.000 0.000
5,488.25 0.000 0.000 0.000
5,488.50 0.000 0.000 0.000
5,488.75 0.000 0.000 0.000
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Combined
Elevation  DropInlet Sl Total
(ft) (cfs) cresi(:ecsrds;'\.l' eir Discharge
(fs)
5,489.00 0.000 0.000 0.000
5,489.25 0.000 0.000 0.000
5,489.50 0.000 0.000 0.000
5,489.75 0.000 0.000 0.000
5,490.00 0.000 0.000 0.000
5,490.25 0.000 0.000 0.000
5,490.50 0.000 0.000 0.000
5,490.75 0.000 0.000 0.000
5,491.00 0.000 0.000 0.000
5491.25 0.000 0.000 0.000
5491.50 0.000 0.000 0.000
5,491.75 0.000 0.000 0.000
5,492.00 0.000 0.000 0.000
5,492.25 0.000 0.000 0.000
549250 0.000 0.000 0.000
5492.75 0.000 0.000 0.000
5492.99 0.000 0.000 0.000
5,493.00 0.038 0.000 0.038
5,493.25 5.158 0.000 5.158
5,493.50 14.178 0.000 14.178
5493.75 25.798 0.000 25.798
5,494.00 39.528 0.000 39.528
5,494.25 55.082 0.000 55.082
5,494.50 62.214 0.000 62.214
5,494.75 62.833 0.000 62.833
5,495.00 63.446 0.000 63.446
5,495.25 64.052 0.000 64.052
5,495.50 64.653 0.000 ©4.653
5,495.75 65.249 0.000 65.249
5,496.00 65.839 0.000 65.839
5,496.25 00,424 3.859 70.282
5,496.50 67.003 10.914 77.918
5,496.75 67.578 20.051 B87.629
5,497.00 63.148 30.870 99.018

Structure #13 (Riprap Channel)

North base west 2

Trapezoidal Riprap Channel Inputs:

Material: Riprap

12
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13
Bottom deLeft S.Dgig[ht Slope (%) Freeboard  Freeboard ~ [reecoard
BSI0] BSI0] [s]
wdth(@) TRl TRae. | DeRh(®) SofDepth ALK
1.00 2.5:1 2.5:1 57 0.50
Riprap Channel Results:
PADER Method - Steep Slope Design
wfo Freeboard wf Freeboard
Design Discharge: 1.20 cfs
Depth: 0.26 ft 0.76 ft
Top Width: 2281t 4.78 ft
Velocity: 2.87 fps
X-Section Area: 0.42sq ft
Hydraulic Radius: 0.176 ft
Froude Number: 1.18
Manning's n: 0.0390
Dmin: 1.00in
DS50: 1.50 in
Dmax: 3.00in
Structure #12 (Riprap Channel)
North base east 1
Trapezoidal Riprap Channel Inputs:
Material: Riprap
e Righk Freeboard  Fresboard | oooodrd
Bottom  gidesiope  Sideslops  Slope (%) e o
Wieth () ™ Ratio Ratio Depth(f) % of Depth  yony
1.00 2.5:1 2.5:1 50 0.50
Riprap Channel Results:
PADER Method - Steep Slope Design
wfo Freeboard wjf Freeboard
Design Discharge: 223 cfs
Depth: 035 ft 0.85 ft
Top Width: 2.74 ft 5.24 ft
Velocity: 3.42 fps
X-Section Area: 0.65sq ft
Hydraulic Radius: 0.226 ft
Froude Number: 1.24
Manning's n: 0.0360
Dmin: 1.00 in
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w/o Freeboard w/ Freeboard
D50: 1.50in
Dmax: 3.00in
Structure #17 (Pond)
Middle pond
Pond Inputs:
Initial Pool Elev: 5,507.00 ft
Initial Pool: 12.79 ac-ft
Drop Inlet
Riser . . Barrel )
i Riser Height i Barrel Barrel Slope ) Spillway Elevy
Diameter ( Diameter Length (ft) (%) Manning's n (0
(in) (in)
36.00 8.00 30.00 66.00 2.00 0.0240 5,507.00
Broad-crested Weir
Weir Width  Spillway Elev
(1) (1)
12.00 5,508.30
Pond Results:
Peak Elevation: 5,507.12 ft
Dewater Time: 0.73 days
Dewatering time s calculated from peak stage to lowest spillway
Elevation-Capacity-Discharge Table
. ) Dewater
Area Capaci Dischar !
Elevation pacity 22 Time
(ac) (ac-ft) (cfs) (hrs)
5,498.00 0.670 0.000 0.000
5,498.25 0.712 0.173 0.000
5,498.50 0.755 0.356 0.000
5,498.75 0.799 0.550 0.000
5,499.00 0.845 0.756 0.000
5,499.25 0.892 0.973 0.000
5,499.50 0.%40 1.202 0.000
5,499.75 0.989 1.443 0.000
5,500.00 1.040 1.696 0.000
5,500.25 1.091 1.962 0.000
5,500.50 1.145 2.242 0.000
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ET— Area Capacity Discharge D%v:;er
(ac) (ac-ft) (cfs) (hrs)

3,300.75 1,199 2.535 0.000

5,501.00 1.255 2.842 0.000

5,501.25 1.312 3.162 0.000

5,501.50 1.370 3.497 0.000

5,501.75 1.429 3.847 0.000

5,502.00 1.490 4,212 0.000

5,502.25 1.510 4.587 0.000

5,302.50 1.530 4.967 0.000

5,502.75 1.550 5.352 0.000

5,503.00 1.570 5.742 0.000

5,503.25 1.595 6.138 0.000

5,503.50 1.620 6.539 0.000

5,503.75 1.645 6.947 0.000

5,504.00 1.670 7.362 0.000

5,504.25 1.692 7.782 0.000

5,504.50 1.715 8.208 0.000

5,304.75 1.737 8.639 0.000

35,305.00 1.760 8.077 0.000

5,505.25 1.784 9.520 0.000

5,505.50 1.809 9.969 0.000

5,505.75 1.834 10.424 0.000

5,506.00 1.859 10.886 0.000

5,506.25 1.884 11.353 0.000

5,506.50 1.909 11.828 0.000

5,506.75 1.934 12,308 0.000

5,507.00 1.960 12,795 0.000 Spillway #1
5,307.12 1973 13.036 1,788 17.50 Peak Stage
5,507.25 1.987 13.288 3.652

5,507.50 2.014 13.788 10.330

5,507.75 2.041 14.295 18.977

5,508.00 2.069 14.809 25.217

5,508.25 2.096 15.329 38.052

5,508.30 2.102 15.434 3B.803 Spillway #2
5,508.50 2.124 15.857 45.002

5,508.75 2,152 16,391 56.214

5,509.00 2.180 16.933 69.837

Detailed Discharge Table
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Combined
Elevation  DropInlet Sl Total
(ft) (cfs) cresfecsrds;'\f eir Discharge
(fs)
5,498.00 0.000 0.000 0.000
5,498.25 0.000 0.000 0.000
5,498.50 0.000 0.000 0.000
5,498.75 0.000 0.000 0.000
5,499.00 0.000 0.000 0.000
5,499.25 0.000 0.000 0.000
5,499.50 0.000 0.000 0.000
5,499.75 0.000 0.000 0.000
5,500.00 0.000 0.000 0.000
5,500.25 0.000 0.000 0.000
5,500.50 0.000 0.000 0.000
5,500.75 0.000 0.000 0.000
5,501.00 0.000 0.000 0.000
5,501.25 0.000 0.000 0.000
5,501.50 0.000 0.000 0.000
5,501.75 0.000 0.000 0.000
5,502.00 0.000 0.000 0.000
5,502.25 0.000 0.000 0.000
5,502.50 0.000 0.000 0.000
5,502.75 0.000 0.000 0.000
5,503.00 0.000 0.000 0.000
5,503.25 0.000 0.000 0.000
5,503.50 0.000 0.000 0.000
5,503.75 0.000 0.000 0.000
5,504.00 0.000 0.000 0.000
5,504.25 0.000 0.000 0.000
5,504.50 0.000 0.000 0.000
5,504.75 0.000 0.000 0.000
5,505.00 0.000 0.000 0.000
5,505.25 0.000 0.000 0.000
5,505.50 0.000 0.000 0.000
5,505.75 0.000 0.000 0.000
5,506.00 0.000 0.000 0.000
5,506.25 0.000 0.000 0.000
5,506.50 0.000 0.000 0.000
5,506.75 0.000 0.000 0.000
5,507.00 0.000 0.000 0.000
5,507.25 3.652 0.000 3.652
5,507.50 10.330 0.000 10.330
5,507.75 18.977 0.000 18.977
5,508.00 29.217 0.000 29.217
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Combined
Elevation  DropInlet Sl Total
ested Wei )
(ft) (cfs) U (cfs) =l Discharge
(cfs)
5,508.25 38.052 0.000 38.052
5,508.20 38.803 0.000 3B8.803
5,508.50 41 684 3.318 45.002
5,508.75 45.024 11.190 56.214
5,509.00 48.133 21.704 69.837
Structure #11 (Riprap Channel)
North base west 1
Trapezoidal Riprap Channel Inputs:
Material: Riprap
Bottom S‘rdLeTt S_[;“Q[h'f Slope (%) Freeboard  Freeboard ' 'ee203rd
[==iw] esio) [¥]
Width () i Ratio o Depth (ft) % of Depth ?\Lffﬁ,;‘
1.00 2.5:1 2.5:1 4.1 0.50
Riprap Channel Results:
PADER Method - Steep Slope Design
wifo Freeboard w Freeboard
Design Discharge: 208 cfs
Depth: 0.35 ft 0.85 ft
Top Width: 276 ft 5.26 ft
Velocity: 3.13 fps
X-Section Area: 0.66 s5q ft
Hydraulic Radius: 0.229 ft
Froude Number: 113
Manning's n: 0.0360
Dmin: 1.00in
Ds0: 1.50 in
Dmax: 3.00in
Structure #4 (Erodible Channel)
Middle terrace CCW
Triangular Erodible Channel Inputs:
Material: Graded loam to cobbles when noncolloidal
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S'dLe'It S'dRiglht S Freeboard  Freeboard ~ [reecoard I\.;Elmlhr;g
ideslope ideslope ope anning's n Mult. ocil
Ratio Ratio Depth (1)  %of Depth  'yor (fps)
3.0:11 10.0:1 10 0.0200 0.50 3.8
Erodible Channel Results:
wfo Freeboard w/ Freeboard
Design Discharge: 15.08 cfs
Depth: 0.90 ft 1.40 ft
Top Width: 11.65ft 18.15 ft
Velocity: 2.89 fps
X-Section Area: 5.22s5qft
Hydraulic Radius: 0.443 ft
Froude Number: 0.76
Structure #2 (Riprap Channef)
Haul road top
Trapezoidal Riprap Channel Inputs:
Material: Riprap
Bottorm Left Right Freeboard  Freeboard ' 'eecoard
Sideslope Sideslope Slope (%) Mult. x
Width (ft) Ratio Ratio Depth (ft) % of Depth (VxD)
1.00 2.5:1 2.5:1 5.0 0.50

Riprap Channel Results:
Simons/OSM Method - Steep Slope Design

wifo Freeboard w Freeboard
Design Discharge: 3.76 cfs
Depth: 0.32 ft 0.82 ft
Top Width: 261ft 5.11ft
Velocity™*:
X-Section Area: 0.58sq ft
Hydraulic Radius: 0.212 ft
Froude Number*:
Manning's n*:
Dmin: 3.00in
D50: 9.00 in
D 11.25in

Velocity and Manning's n calculations may not apply for this method.

Structure #1 (Erodible Channel)
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Highest Terrace CCW
Triangular Erodible Channel Inputs:
Material: Graded silts to cobbles when colloidal
Left Right Freeboard  Freeboard ' 'eecodrd Limiting
Sideslope  Sideslop=  Slope (%) Manning'sn Mult. x velocity
Ratio Ratio Depth (ft) % of Depth (VxD) (fps)
3.0:1 10.0:1 13 0.0300 1.00 4.0
Erodible Channel Results:
wifo Freeboard w Freeboard
Design Discharge: 8.34 cfs
Depth: 0.69 ft 169 ft
Top Width: 8.94 ft 21.94 ft
Velocity: 2.71fps
X-Section Area: 3.07 sq ft
Hydraulic Radius: 0.240 ft
Froude Number: 0.82
Structure #3 (Riprap Channel)
Haul road bottom
Trapezoidal Riprap Channel Inputs:
Material: Riprap
Bottom Left Right Freeboard  Freeboard | 'eec0drd
Sideslope Sideslope Slope (%) Mult. %
Width () ™ patio Ratio Depth (ft) % of Depth "y
1.00 2.5:1 2.5:1 5.0 0.50
Riprap Channel Results:
PADER Method - Steep Slope Design
wifo Freeboard w/ Freeboard
Design Discharge: 12,39 ¢fs
Depth: 0.81 ft 1311t
Top Width: 5.04 ft 7.54 ft
Velocity: 5.06 fps
X-Section Area: 244 5qft
Hydraulic Radius: 0.456 ft
Froude Number: 1.28
Mannind's n: 0.0390
Dmin: 2.00in
D50: 3.00in
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w/o Freeboard w/ Freeboard
Dmax: 4.50 in
Structure #9 (Riprap Channel)
West perimeter channel upper
Trapezoidal Riprap Channel Inputs:
Material: Riprap
Bottom de"eft deRig[ht Slope (%) Freeboard  Freeboard ~ ''eeooad
eslope eslope ope Mult.
Wdth () Ratio Ratio Depth (ft) % of Depth .
1.00 2.5:1 2511 52 0.50
Riprap Channel Results:
PADER Method - Steep Slope Design
w/o Freshoard w/ Freeboard
Design Discharge: 24,15 cfs
Depth: 1.06 ft 1.56 ft
Top Width: 6.32 ft 8.82 ft
Velocity: 6.20 fps
X-Section Area: 3.90sq ft
Hydraulic Radius: 0.579 ft
Froude Number: 139
Manning's n: 0.0380
Dmin: 200in
D50: 3.00in
Dmax: 4.50 in
Structure #6 (Erodible Channel)
Low terrace CCW
Triangular Erodible Channel Inputs:
Material: Graded loam to cobbles when noncolloidal
Left Right Freeboard  Freeboard o509 | Limiting
Sideslope Sideslope Slope (%)  Manning's n Mult. Velocity
Ratio Ratio Depth () % of Depth o (fps)
3.0:1 10.0:1 10 0.0300 0.50 3.8
Erodible Channel Results:
w/o Freeboard w/ Freeboard
Design Discharge: 16,54 cfs
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w/o Freeboard w/ Freeboard
Depth: 0.93 ft 1.43 ft
Top Width: 12.07 ft 18.57 ft
Velocity: 2.95 fps
X-Section Area: 5.60sq ft
Hydraulic Radius: 0.459 ft
Froude Number: 0.76
Structure #10 (Riprap Channel)
West perimeter channel lower
Trapezoidal Riprap Channel Inputs:
Material: Riprap
Bottom Left Right Freeboard  Freeboard | 'eec0drd
Sideslope Sideslope Slope (%) Mult. %
Width () ™ patio Ratio Depth (ft) 9% of Depth "y
1.00 2.5:1 2.5:1 2.2 0.50

Riprap Channel Results:

PADER Method - Steep Slope Design

wifo Freeboard w/ Freeboard
Design Discharge: 40.12 cfs
Depth: 1.54 ft 2.04 ft
Top Width: 8.71ft 11.21ft
Velocity: 5.36 fps
X-Section Area: 7.49s5qft
Hydraulic Radius: 0.805 ft
Froude Number: 1.02
Mannind's n: 0.0360
Dmin: 2.00in
D50: 3.00in
Dmax: 4.50in
Structure #16 (Pond)
Upper pond
Pond Inputs:
Initial Pool Elev: 5,515.80 ft
Initial Pool: 10.33 ac-ft

Broad-crested Weir
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Pond Results:

Weir Width  Spillway Elev
(ft) (ft)

10.00 5,515.80

Broad-crested Weir

Weir Width  Spillway Elev
() (ft)

15.00 5,517.20

22

Peak Elevation:
Dewater Time:

5,516.57 ft
1.00 days

Dewatering time is calculated from peak stage to lowest spilfway

Elevation-Capacity-Discharge Table

PR Area Capacity Discharge Di\;v;‘teer
(ac) (ac-ft) (cfs) (hrs)
5,511.00 1.280 0.000 0.000
5,511.25 1.430 0.339 0.000
5,511.50 1.588 0.716 0.000
5,511.75 1.755 1.133 0.000
5,512.00 1.930 1.594 0.000
5,512.25 2.001 2.085 0.000
5,512.50 2.072 2.594 0.000
5,512.75 2.146 3.122 0.000
5,513.00 2.220 3.667 0.000
5,513.25 2,257 4.227 0.000
5,513.50 2,294 4.796 0.000
5,513.75 2332 5.374 0.000
5,514.00 2.370 5.962 0.000
5,514.25 2.385 6.556 0.000
5,514.50 2.400 7.154 0.000
5,514.75 2.415 7.756 0.000
5,515.00 2.430 8.362 0.000
5,515.25 2.449 B.972 0.000
5,515.50 2467 9,586 0.000
5,515.75 2.486 10.205 0.000
5,515.80 2.490 10.329 0.000 Spillway #1
5,516.00 2.500 10.829 2.765 18.85
5,516.25 2.517 11.456 9.325 3.85
5,516.50 2.535 12.087 18.087 1.05
5,516.57 2.540 12.269 21.092 0.35 Peak Stage
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ET— Area Capacity Discharge D%v:;er
(ac) (ac-ft) (cfs) (hrs)

5,316.75 2.552 12,723 28,593

5,517.00 2.570 13.364 40.590

5,517.20 2.585 13.830 51.158 Spillway #2

5,517.25 2.588 14.008 54.426

5,517.50 2.606 14.658 76.037

5,517.75 2.625 15.312 102,950

5,518.00 2.643 15.970 133.8567

5,518.25 2.662 16.633 168,203

5,518.50 2.680 17.301 205.590

Detailed Discharge Table
Combined
Elev?tljon crE.B‘I::T\reir cr:zdaf—'\-’eir _Tﬂtﬂ|
(ft) (cfs) (cfs) Discharge
(cfs)

5,511.00 0.000 0.000 0.000
5,511.25 0.000 0.000 0.000
5,511.50 0.000 0.000 0.000
5,511.75 0.000 0.000 0.000
5,512.00 0.000 0.000 0.000
5,512.25 0.000 0.000 0.000
5,512.50 0.000 0.000 0.000
5,512.75 0.000 0.000 0.000
5,513.00 0.000 0.000 0.000
5,513.25 0.000 0.000 0.000
5,513.50 0.000 0.000 0.000
5,513.75 0.000 0.000 0.000
3,514.00 0.000 0.000 0.000
5,514.25 0.000 0.000 0.000
5,514.50 0.000 0.000 0.000
5,514.75 0.000 0.000 0.000
5,515.00 0.000 0.000 0.000
5,515.25 0.000 0.000 0.000
5,515.50 0.000 0.000 0.000
5,515.75 0.000 0.000 0.000
5,515.80 0.000 0.000 0.000
35,516.00 2.765 0.000 2.765
5,516.25 9.325 0.000 9.325
5,516.50 18.087 0.000 18.087
5,516.75 28.593 0.000 28.593
5,517.00 40.590 0.000 40.590
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Structure #19 (Null)
outfall
outfall

Combined
Elevation eitr::c\:f ) :;:;d\;r . Total
(ft) cr i eir cr L ir Discharge
(cfs)
5,517.20 51.158 0.000 51.158
5,517.25 53911 0.515 54.426
5,517.50 68.436 7.601 76.037
5,517.75 84.072 18.877 102.950
5,518.00 100,746 33.121 133.867
5,518.25 118.396 49.807 168.203
5,518.50 136,971 68.619 205.590
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Subwatershed Hydrology Detail:

25

S;u Sl“:s SWS Area T:Cn;i:f Musk K Musk % Curve UHS Dis?laal:ge \F}Cl;::?nr;

(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#5 1 13.620 0.318 0.000 0.000 83.000  TRS5 11.09 1031
p> 13.620 11.09 1.031
#8 1 9.150 0.261 0.000 0.000 89.000  TRSS 7.82 0.705
2 5.480 0.264 0.000 0.000 82.000  TRSS 4.67 0.422
h> 28.250 18.83 2,158
#7 1 4.310 0.103 0.000 0.000 89.000  TRSS 421 0.330
¥ 4.310 4.21 0.330
#15 1 3.630 0.067 0.000 0.000 82.000  TRSS 3.55 0.278
2 1.690 0.061 0.000 0.000 89.000  TRSS 1.65 0.129
h> 37.880 20.00 2,896
#14 1 2.600 0.038 0.000 0.000 89.000  TRSS 2.54 0.199
¥ 2.600 2.54 0.199
#18 1 6.520 0.021 0.000 0.000 82.000  TRSS 6.37 0.500
¥ 47.000 21.69 3.595
#13 1 1230 0.111 0.000 0.000 83.000  TRS5 1.20 0.094
P 1.230 1.20 0.094
#12 1 2.280 0.033 0.000 0.000 89.000  TRSS 2.3 0.175
p> 2.280 2.23 0.175
#17 1 4.400 0.021 0.000 0.000 82.000  TRSS 430 0.337
p 7.910 7.73 0.606
#11 1 2.130 0.032 0.000 0.000 83.000  TRSS 2.08 0.163
¥ 2,130 2.08 0.163
#4 1 19.270 0.381 0.000 0.000 82.000  TRSS 15.08 1.454
h> 19.270 15.08 1.454
#2 1 3.850 0.075 0.000 0.000 89.000  TRSS 3.76 0.295
h> 3.850 3.76 0.295
#1 1 9.770 0.250 0.000 0.000 82.000  TRSS 8.34 0.745
p 9.770 8.34 0.745
#3 1 5.100 0.081 0.000 0.000 82.000  TRSS 4.98 0.391
p> 18.720 12.39 1.431
#9 1 4.370 0.053 0.000 0.000 89.000  TRSS 4.27 0.335
2 2.990 0.059 0.000 0.000 82.000  TRS5 2.92 0.229
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26
Time of Peak Runoff
sgu 5:\‘,-5 SWS Area Conc Musk K Musk X Curve e Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
E 45.350 24.15 3.448
#6 1 20.320 0.332 0.000 0.000 89.000 TRS55 16.54 1.559
E 20.320 16.54 1.559
#10 1 3.320 0.092 0.000 0.000 89.000 TR55 324 0.254
2 68.990 40.12 5.261
#16 1 4,390 0.021 0.000 0.000 89.000 TR55 4.29 0.336
z 75.510 40.22 5.761
#19 E 130.420 37.37 9.961
Subwatershed Time of Concentration Details:
Stru  SWS e Vert. Dist. Horiz. Dist. Velocity .
Land Flow Condition Slope (% Time (hrs
£ 4 ) m ) (fps) (hrs)
#1 1 2. Minimum tillage cultivation 33.00 50.00 151.51 2.870 0.014
8. Large gullies, diversions, and low
flowing streams 1.27 36.37 2,374.00 3.370 0.236
#1 1 Time of Concentration: 0.250
#2 1 2. Minimum tillage cultivation 0.50 0.25 50.00 0.350 0.032
2. Minimum tillage cultivation 33.00 25.00 75.75 2.870 0.007
8. Large gullies, diversions, and low 5.00 35.14 702.89 6.700 0.029
flowing streams
#2 1  Time of Concentration: 0.075
#3 1 2. Minimum tillage cultivation 33.00 75.00 227.27 2.870 0.021
8. Lﬁ:jnge gullies, diversions, and low 5.00 73.54 1470.92 6.700 0.060
flowing streams ’
#3 1 Time of Concentration: 0.081
14 1 2. Minimum tillage cultivation 33.00 75.00 227.27 2.870 0.021
8. Large gullies, diversions, and low
flowing streams 1.00 38.88 3,888.92 3.000 0.360
#4 1 Time of Concentration: 0.381
#5 1 2. Minimum tillage cultivation 33.00 75.00 227.27 2.870 0.021
8. Large gullies, diversicns, and low
flowing streams 1.00 32.17 3,217.93 3.000 0.297
#5 1 Time of Concentration: 0.318
#6 1 2. Minimum tillage cultivation 33.00 75.00 22727 2.870 0.021
8. Large gullies, diversions, and low 1.00 BE7 336792 3.000 0311
flowing streams
#6 1  Time of Concentration: 0.332
#7 1 2. Minimum tillage cultivation 33.00 75.00 227.27 2.870 0.021
8. Large gullies, diversions, and low 1.00 8.8 888.28 3,000 0.082
flowing streams
#7 1  Time of Concentration: 0.103
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Stru SWS . Vert. Dist. Horiz. Dist. Velocity ;
Land Flow Condition Slope (% Time (hrs
£ # pe(®) iy () (fps) (hrs)
#8 1 2. Minimum tillage cultivation 33.00 20.00 €0.60 2.870 0.005
8. Large gullies, diversions, and low
flowing streams 1.38 44.84 3,245.69 3.520 0.256
#8 Time of Concentration: 0.261
#B8 2. Minimum tillage cultivation 10.00 5.00 50.00 1.580 0.008
8. Large gullies, diversions, and low
flowing streams 1.38 44.84 3,249.69 3.520 0.256
#8 2  Time of Concentration: 0.264
#9 2. Minimum tillage cultivation 33.00 10.00 30.30 2.870 0.002
8. Large gullies, diversions, and low 5.18 6521  1,258.88 6.820 0.051
flowing streams
#9 Time of Concentration: 0.053
#3 2. Minimum tillage cultivation 10.00 5.00 50.00 1.580 0.008
8. L.?rge gullies, diversions, and low 518 6521 1958.00 6.820 0.051
flowing streams .
#9 2 Time of Concentration: 0.059
#10 1 2. Minimum tillage cultivation 33.00 49.50 150.00 2.870 0.014
8. Le_irge gullies, diversions, and low 224 28.39 126743 4.480 0.078
flowing streams .
#10 1 Time of Concentration: 0.092
#11 1 2. Minimum tillage cultivation 33.00 16.50 50,00 2.870 0.004
8. Large gullies, diversions, and low
flowing streams 4.09 24.99 611.23 6.060 0.028
#11 1 Time of Concentration: 0.032
#12 1 2. Minimum tillage cultivation 33.00 16.50 50.00 2.870 0.004
8. Large gullies, diversicns, and low
flowing streams 4.97 35.38 711.95 6.680 0.029
#12 1 Time of Concentration: 0.033
#13 1 2. Minimum tillage cultivation 0.33 0.33 100.00 0.280 0.099
8, Large gullies, diversions, and low 570 18:83 330,48 7.160 0.012
flowing streams
#13 1  Time of Concentration: 0.111
#14 1 2. Minimum tillage cultivation 33.00 49.50 150.00 2.870 0.014
8. Large gullies, diversions, and low 337 16.02 475.47 5.500 0.024
flowing streams
#14 1  Time of Concentration: 0.038
#15 1 2. Minimum tillage cultivation 33.00 49.50 150.00 2.870 0.014
8. Lﬁ:jnge gullies, diversions, and low 484 61.49 127062 6,600 0.053
flowing streams .
#15 1 Time of Concentration: 0.067
#15 2 2. Minimum tillage cultivation 10.00 5.00 50,00 1.580 0,008
8. Large gullies, diversions, and low
flowing streams 4.84 6149 1,270.62 6.600 0.053
#15 2  Time of Concentration: 0.061
#16 1 2. Minimum tillage cultivation 33.00 75.00 227.27 2.870 0.021
#16 1  Time of Concentration: 0.021
#17 1 2. Minimum tillage cultivation 33.00 75.00 227.27 2.870 0.021
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28
St %S Land Flow Condition Slope (%) V“E"&?i“' H°"i(zf't)D it. V?}:;;“’ Time (hrs)
#17 1 Time of Concentration: 0.021
#18 1 2. Minimum tillage cultivation 33.00 75.00 227.27 2.870 0.021
#18 1  Time of Concentration: 0.021
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General Information
Storm Information:
Storm Type: NRCS Type II
Design Storm: 100 yr - 24 hr
Rainfall Depth: 2.370 inches
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Structure Networking:
Stru (flows  Stru Musk. K -
Type # into) # (hrs) Musk. X | Description
Channel #1 ==> #3 0.236 0.332 | Highest Terrace CCW
Channel #2 ==> #3 0.028 0.400 | Haul read top
Channel #3 ==> #9 0.065 0.393 | Haul road bettom
Channel #4 ==> #9 0.357 0.320 | Middle terrace CCW
Channel #5 ==> #8 0.259 0.335 | Middle terrace CW
Channel #6 ==> #10 0.361 0.302 | Low terrace COW
Channel #7 ==> #15 0.086 0.313 | Low terrace CW
Channel #8 ==> #15 0.255 0.337 | South perimeter channel
Channel #9 ==> #10 0.051 0.400 | West perimeter channel upper
Channel #10 ==> #16 0.078 0.362 | West perimeter channel lower
Channel #11 ==> #16 0.028 0.390 | North base west 1
Channel #12 ==> #17 0.029 0.399 | North base east 1
Channel #13 ==> #17 0.012 0.404 | North base west 2
Channel #14 ==> #18 0.023 0.382 | North base east 2
Channel #15 ==> #18 0.053 0.397 | East perimeter channel
Pond #16 ==> #19 0.000 0.000 | Upper pond
Pond #17 ==> #19 0.000 0.000 | Middle pond
Pond #18 ==> #19 0.000 0.000 | Lower pond
outfall
Null #19 ==> End 0.000 0.000
outfall
#5
Chan'!
#8
‘?
Chant!
#7
& .
Chan
#15
&
Chan'l
#14
§
Chan'l
#18
&C
Pond
#13
{F
Chan'l
#12
& ,
Chan'l
#i17
&
Pond
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#11
” Chan'l
#4q
& ,
Chan'l
#2
& Chan
#1
& Chan't
#3
& Chan'l
#9
& Chan
£
& .
Chan
#10
& Chan'l
#16
&C
Pond
#i9
Nl

Structure Routing Details:

Stru o Vert, Dist. Horiz, Dist. Velocity -

Land Flow Condition Slope (% Time (hrs
# pe(®) (i (ft) (fps) (hrs)

#1 S Large gullies, diversions, and low 1.27 3637 2,874.00 3.37 0.236
flowing streams

#1 Muskingum K: 0.236
8. Large gullies, diversions, and low

#2 flowing streams 5.15 36.23 703.00 6.81 0.028

#2  Muskingum K: 0.028
8. Large gullies, diversions, and low

#3 flowing streams 4.33 63.63 1,470.92 6.23 0.085

#3  Muskingum K: 0.065

#q O Large gullies, diversions, and low 1.02 3957  3,888.92 3.02 0357
flowing streams ’

#4  Muskingum K: 0.357
8. Large gullies, diversions, and low

#3 flowing streams 1.32 42.57 3,217.93 345 0.259

#5 Muskingum K: 0.259

#6 8. Lgrge gullies, diversions, and low 0.75 55 31 3368.06 559 0361
flowing streams ‘

#6 Muskingum K: 0.361

#7 8 Large gullies, diversions, and low 0.90 8.00 888.28 584 0.086
flowing streams

#7  Muskingum K: 0.086
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5
Stru . Vert, Dist. Horiz. Dist. Velocity -
Land Flow Condition Slope (% Time (hrs
# pe®) " (ay (ft) (fps) (hes)
8. Large gullies, diversions, and low
#8 flowing streams 1.38 45.00 3,249.69 3.53 0.255
#8 Muskingum K: 0.255
#0 8. Lgrge gullies, diversions, and low 518 £5.91 1958.90 6.82 0.051
flowing streams ’
#9  Muskingum K: 0.051
8. Large gullies, diversions, and low
#10 flowing streams 2.24 28.36 1,267.43 4.48 0.078
#10 Muskingum K: 0.078
#11 S Large gulbes, diversions, and low 4.09 25.00 611.23 6.06 0.028
flowing streams
#11 Muskingum K: 0.028
8. Large gullies, diversions, and low
#12 flowing streams 4.97 35.36 711.95 6.68 0.029
#12 Muskingum K: 0.029
8. Large gullies, diversions, and low
#13 flowing streams 5.70 18.84 330.48 7.16 0.012
#13 Muskingum K: 0.012
8. Large gullies, diversions, and low
#14 flowing streams 3.37 16.04 475.47 551 0.023
#14 Muskingum K: 0.023
8. Large gullies, diversions, and low
#15 flowing streams 4.84 61.45 1,270.62 6.59 0.053
#15 Muskingum K: 0.053
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Structure Summary:
Imm_edia_te thal ) Peak Total

Con“gmuhng Contributing Discharge Runoff

rea Area Volume

(29) (@) ) (acty
#5 13.620 13.620 16.20 1.50
#3 14.630 28.250 27.73 3.14
#7 4.310 4.310 5.93 0.48
#15 5.320 37.880 29.33 4.22
#14 2.600 2.600 3.58 0.29
In 31.68 5.24

#18 6.520 47.000
out 23.46 5.24
#13 1.230 1.230 1.69 0.14
#12 2.280 2.280 3.14 0.25
#17 In 4,400 7.910 1089 088
out 2.69 0.88
#11 2.130 2.130 2.93 0.24
#4 19.270 19.270 22.12 2.12
#2 3.850 3.850 5.30 0.43
#1 9.770 9.770 12.04 1.08
#3 5.100 18.720 18.06 2.08
#9 7.360 45.350 35.18 5.02
#6 20.320 20.320 24.21 2.27
#10 3.320 68.990 58.39 7.66
#16 In 4,390 75.510 87 8.3
out 34.24 8.39
#19 0.000 130.420 59.61 14.51
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Structure Detail:

Structure #5 (Frodible Channel)

Middle terrace CW

Triangular Erodible Channel Inputs:

Material: Graded loam to cobbles when noncolloidal

Left Right Freeboard  Freeboard  'eet0ad | Limiting
Sideslope Sideslope Slope (%)  Manning's n Mult. % Velocity
Ratio Ratio Depth (ft) % of Depth (VxD) (fps)

10.0:1 3.0:11 1.0 0.0300 0.50 3.8
Erodible Channel Results:
wfo Freeboard wjf Freeboard
Design Discharge: 16.20 cfs
Depth: 0.92 ft 1.42 ft
Top Width: 11.97 ft 18.47 ft
velocity: 294 fps
X-Section Area: 5.51sqft
Hydraulic Radius: 0.455 ft
Froude Number: 0.76

Structure #8 (Erodible Channel)

South perimeter channel/

Trapezoidal Erodible Channel Inputs:

Material: Graded loam to cobbles when noncolloidal

Bottom S dLell’t S_;liglht Slope (%)  Manning Freeboard  Freeboard ~ [reecoard bigif"_'g
desiope desiope ope annings n : oC]
Wdth(® et Ratio Depth () % ofDepth BN | Y
2.00 3.0:1 3.0:1 14 0.0200 0.50 5.0
Erodible Channel Results:
w/o Freeboard w Freeboard
Design Discharge: 27.73 cfs
Depth: 1.14 ft 1.64 ft
Top Width: 8.85 ft 11.85ft
Velocity: 4.48 fps
X-Section Area: 6.205q ft
Hydraulic Radius: 0.672 ft
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w/o Freeboard

w/ Freeboard

Froude Number:

0.94

Structure #7 (Erodible Channel)

Low terrace CW

Trapezoidal Erodible Channel Inputs:

Material: Graded loam to cobbles when noncolloidal

Bottom g d"eft deRiglht Slope (%)  Manning Freeboard  Freeboard ~ ''eeooad \'-{”T;'E"E
ideslope eslope ope anning's n Mult. eloci
Width (1))~ Ratio Ratio Depth (f)  %of Depth  yun (fps)
0.00 10.0:1 3.0:1 1.0 0.0300 0.50 3.8
Erodible Channel Results:
w/o Freeboard w/ Freeboard
Design Discharge: 5.93 cfs
Depth: 0.63 ft 113 ft
Top Width: 8.21ft 14.71 ft
Velocity: 2.29 fps
X-Section Area: 2.595q ft
Hydraulic Radius: 0.312 ft
Froude Number: 0.72
Structure #15 (Riprap Channel)
East perimeter channel
Trapezoidal Riprap Channel Inputs:
Material: Riprap
Bottorm Left Right Freeboard  Freeboard ' 'eecoard
Sideslope Sideslope  Slope (%) Mult. x
Width (ft) Ratio Ratio Depth (ft) % of Depth (VxD)
1.00 2.5:1 2.5:1 48 0.50
Riprap Channel Results:
PADER Method - Steep Slope Design
wifo Freeboard w Freeboard
Design Discharge: 29.33 cfs
Depth: 116 ft L.66 ft
Top Width: 6.80 ft 9.30ft
Velocity: 6.47 fps
X-Section Area: 4.53 sq ft
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9
w/o Freeboard w/ Freeboard
Hydraulic Radius: 0.625 ft
Froude Number: 1.40
Manning's n: 0.0370
Dmin: 2.0010n
D50: 3.00in
Dmax: 4.50in
Structure #14 (Riprap Channel)
North base east 2
Trapezoidal Riprap Channel Inputs:
Material: Riprap
Bottom Left Right Freeboard  Freeboard | 'eec0drd
Sideslope Sideslope Slope (%) Mult. %
Width () ™ patio Ratio Depth (ft) 9% of Depth "y
1.00 2.5:1 2.5:1 34 0.50
Riprap Channel Results:
PADER Method - Steep Slope Design
wifo Freeboard w/ Freeboard
Design Discharge: 3.58 cfs
Depth: 0.47 ft 0.97 ft
Top Width: 3.34 ft 5.84 ft
Velocity: 3.51 fps
X-Section Area: 1.025qft
Hydraulic Radius: 0.289 ft
Froude Number: 112
Mannind's n: 0.0340
Dmin: 1.00in
D50: 1.50in
Dmax: 3.00in
Structure #18 (Pond)
Lower pond
Pond Inputs:
Initial Pool Elev: 549299 ft
Initial Pool: 9.02 ac-ft
Drop Inlet
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10
D_Riser Riser Height !iarrel Barrel Barrel Slope . Spillway Elev
iameter (ft) Diameter Length (ft) (%) Manning's n ()
(in) (in)
48.00 9.00 30.00 80.00 2.50 0.0240  5,492.99
Broad-crested Weir
Weir Width  Spillway Elev
(ft) (ft)
10.00  5,496.00
Pond Results:
Peak Elevation: 549370 ft
Dewater Time: 1.11 days
Dewatering time is calculated from peak stage to lowest spillway
Elevation-Capacity-Discharge Table
i Area Capacity Discharge D%v;;er
(ac) (ac-ft) (cfs) (hrs)
5,486.00 0.570 0.000 0.000
5,486.25 0.617 0.148 0.000
5,486.50 0.666 0.309 0.000
5,486.75 0.717 0.482 0.000
5,487.00 0.770 0.667 0.000
5,487.25 0.873 0.873 0.000
5,487.50 0.982 1.104 0.000
5,487.75 1.098 1.364 0.000
5,488.00 1.220 1.654 0.000
5,488.25 1.244 1.962 0.000
5,488.50 1.269 2.276 0.000
5,488.75 1,293 2.596 0.000
5,489.00 1.3218 2.923 0.000
5,489.25 1.343 3.255 0.000
5,489.50 1.369 3.594 0.000
5,489.75 1.394 3.940 0.000
5,490.00 1.420 4.291 0.000
5,490.25 1.445 4.650 0.000
5,490.50 1.471 5.014 0.000
5,490.75 1.497 5.385 0.000
5,491.00 1.523 5.763 0.000
5,491.25 1.550 6.147 0.000
5,491.50 1.576 6.537 0.000
5,491.75 1.603 6.935 0.000
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ET— Area Capacity Discharge D%v:;er
(ac) (ac-ft) (cfs) (hrs)

5,492.00 1.630 7.339 0.000

5,492.25 1.664 7.751 0.000

5,492.50 1.699 8.171 0.000

5,492.75 1.734 8.600 0.000

5,492.99 1.769 S.021 0.000 Spillway #1

5,493.00 1.770 9.038 0.038 11.25

5,493.25 1.798 9.484 5.158 13.40

5,493.50 1.826 8.937 14,178 135

5,493.70 1.848 10.305 23.458 0.65 Peak Stage

5,493.75 1.854 10.397 25.798

5,494.00 1.882 10.864 30.528

5,494.25 1.911 11.339 55.082

5,494.50 1.940 11.820 62.214

5,494.75 1.959 12.308 62.833

5,495.00 1.998 12.804 63.446

5,495.25 2.028 13.307 64,052

5,495.50 2.057 13.818 64.653

5,495.75 2.087 14,336 65.2499

5,496.00 2.117 14,862 65.839 Spillway #2

5,496.25 2.148 15.395 70.282

5,496.50 2.178 15.936 77.918

5,496.75 2.209 16.484 87.629

5,497.00 2.240 17.040 99.018

Detailed Discharge Table
Combined
Elevation Drop Inlet i Total
() (cfs) cr&c{b?s;'\.f & Discharge
(cfs)

5,486.00 0.000 0.000 0.000
5,486.25 0.000 0.000 0.000
5,486.50 0.000 0.000 0.000
5,486.75 0.000 0.000 0.000
5,487.00 0.000 0.000 0.000
5,487.25 0.000 0.000 0.000
5,487.50 0.000 0.000 0.000
5,487.75 0.000 0.000 0.000
5,488.00 0.000 0.000 0.000
5,488.25 0.000 0.000 0.000
5,488.50 0.000 0.000 0.000
5,488.75 0.000 0.000 0.000

11
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Combined
Elevation  DropInlet Sl Total
(ft) (cfs) cresi(:ecsrds;'\.l' eir Discharge
(fs)
5,489.00 0.000 0.000 0.000
5,489.25 0.000 0.000 0.000
5,489.50 0.000 0.000 0.000
5,489.75 0.000 0.000 0.000
5,490.00 0.000 0.000 0.000
5,490.25 0.000 0.000 0.000
5,490.50 0.000 0.000 0.000
5,490.75 0.000 0.000 0.000
5,491.00 0.000 0.000 0.000
5491.25 0.000 0.000 0.000
5491.50 0.000 0.000 0.000
5,491.75 0.000 0.000 0.000
5,492.00 0.000 0.000 0.000
5,492.25 0.000 0.000 0.000
549250 0.000 0.000 0.000
5492.75 0.000 0.000 0.000
5492.99 0.000 0.000 0.000
5,493.00 0.038 0.000 0.038
5,493.25 5.158 0.000 5.158
5,493.50 14.178 0.000 14.178
5493.75 25.798 0.000 25.798
5,494.00 39.528 0.000 39.528
5,494.25 55.082 0.000 55.082
5,494.50 62.214 0.000 62.214
5,494.75 62.833 0.000 62.833
5,495.00 63.446 0.000 63.446
5,495.25 64.052 0.000 64.052
5,495.50 64.653 0.000 ©4.653
5,495.75 65.249 0.000 65.249
5,496.00 65.839 0.000 65.839
5,496.25 00,424 3.859 70.282
5,496.50 67.003 10.914 77.918
5,496.75 67.578 20.051 B87.629
5,497.00 63.148 30.870 99.018

Structure #13 (Riprap Channel)

North base west 2

Trapezoidal Riprap Channel Inputs:

Material: Riprap
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13
Bottom deLeft S.Dgig[ht Slope (%) Freeboard  Freeboard ~ [reecoard
eslope eslope ope Mult.
Wdth () Ratio Ratio Depth (ft) % of Depth . p
1.00 2.5:1 2.5:1 3.7 0.50
Riprap Channel Results:
PADER Method - Mild Slope Design
wfo Freeboard wf Freeboard
Design Discharge: 1.69 cfs
Depth: 0.00 ft
Top Width: 0.00 ft
Velocity: 0.00 fps
X-Section Area: 0.00sq ft
Hydraulic Radius: 0.000 ft
Froude Number: 0.00
Manning's n: 0.0000
Dmin: 0.00in
D50: 0.00 in
Dmax: 0,00 in
Structure #12 (Riprap Channel)
North base east 1
Trapezoidal Riprap Channel Inputs:
Material: Riprap
- Left Right Fresboard  Fresboard | cocoard
Sideslope Sideslope Slope (%) Mult. x
Wieth () ™ Ratio Ratio Depth(f) % of Depth  yony
1.00 2.5:1 2.5:1 5.0 0.50
Riprap Channel Results:
PADER Method - Mild Slope Design
wfo Freeboard wjf Freeboard
Design Discharge: 3.14 cfs
Depth: 0.00 ft
Top Width: 0.00 ft
Velocity: 0.00 fps
X-Section Area: 0.00sq ft
Hydraulic Radius: 0.000 ft
Froude Number: 0.00
Manning's n: 0.0000
Dmin: 0.00 in
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w/o Freeboard w/ Freeboard
D50: 0.00 in
Dmax: 0.00 in
Structure #17 (Pond)
Middle pond
Pond Inputs:
Initial Pool Elev: 5,507.00 ft
Initial Pool: 12.79 ac-ft
Drop Inlet
Riser . . Barrel )
i Riser Height i Barrel Barrel Slope ) Spillway Elevy
Diameter ( Diameter Length (ft) (%) Manning's n (0
(in) (in)
36.00 8.00 30.00 66.00 2.00 0.0240 5,507.00
Broad-crested Weir
Weir Width  Spillway Elev
(1) (1)
12.00 5,508.30
Pond Results:
Peak Elevation: 5,507.18 ft
Dewater Time: 0.75 days
Dewatering time s calculated from peak stage to lowest spillway
Elevation-Capacity-Discharge Table
. ) Dewater
Area Capaci Dischar !
Elevation pacity 22 Time
(ac) (ac-ft) (cfs) (hrs)
5,498.00 0.670 0.000 0.000
5,498.25 0.712 0.173 0.000
5,498.50 0.755 0.356 0.000
5,498.75 0.799 0.550 0.000
5,499.00 0.845 0.756 0.000
5,499.25 0.892 0.973 0.000
5,499.50 0.%40 1.202 0.000
5,499.75 0.989 1.443 0.000
5,500.00 1.040 1.696 0.000
5,500.25 1.091 1.962 0.000
5,500.50 1.145 2.242 0.000
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ET— Area Capacity Discharge D%v:;er
(ac) (ac-ft) (cfs) (hrs)

3,300.75 1,199 2.535 0.000

5,501.00 1.255 2.842 0.000

5,501.25 1.312 3.162 0.000

5,501.50 1.370 3.497 0.000

5,501.75 1.429 3.847 0.000

5,502.00 1.490 4,212 0.000

5,502.25 1.510 4.587 0.000

5,302.50 1.530 4.967 0.000

5,502.75 1.550 5.352 0.000

5,503.00 1.570 5.742 0.000

5,503.25 1.595 6.138 0.000

5,503.50 1.620 6.539 0.000

5,503.75 1.645 6.947 0.000

5,504.00 1.670 7.362 0.000

5,504.25 1.692 7.782 0.000

5,504.50 1.715 8.208 0.000

5,304.75 1.737 8.639 0.000

35,305.00 1.760 8.077 0.000

5,505.25 1.784 9.520 0.000

5,505.50 1.809 9.969 0.000

5,505.75 1.834 10.424 0.000

5,506.00 1.859 10.886 0.000

5,506.25 1.884 11.353 0.000

5,506.50 1.909 11.828 0.000

5,506.75 1.934 12,308 0.000

5,507.00 1.960 12,795 0.000 Spillway #1
5,507.18 1,980 13.158 2.688 17.95 Peak Stage
5,507.25 1.987 13.288 3.652

5,507.50 2.014 13.788 10.330

5,507.75 2.041 14.295 18.977

5,508.00 2.069 14.809 25.217

5,508.25 2.096 15.329 38.052

5,508.30 2.102 15.434 3B.803 Spillway #2
5,508.50 2.124 15.857 45.002

5,508.75 2,152 16,391 56.214

5,509.00 2.180 16.933 69.837

Detailed Discharge Table

15
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Combined
Elevation  DropInlet Sl Total
(ft) (cfs) cresfecsrds;'\f eir Discharge
(fs)
5,498.00 0.000 0.000 0.000
5,498.25 0.000 0.000 0.000
5,498.50 0.000 0.000 0.000
5,498.75 0.000 0.000 0.000
5,499.00 0.000 0.000 0.000
5,499.25 0.000 0.000 0.000
5,499.50 0.000 0.000 0.000
5,499.75 0.000 0.000 0.000
5,500.00 0.000 0.000 0.000
5,500.25 0.000 0.000 0.000
5,500.50 0.000 0.000 0.000
5,500.75 0.000 0.000 0.000
5,501.00 0.000 0.000 0.000
5,501.25 0.000 0.000 0.000
5,501.50 0.000 0.000 0.000
5,501.75 0.000 0.000 0.000
5,502.00 0.000 0.000 0.000
5,502.25 0.000 0.000 0.000
5,502.50 0.000 0.000 0.000
5,502.75 0.000 0.000 0.000
5,503.00 0.000 0.000 0.000
5,503.25 0.000 0.000 0.000
5,503.50 0.000 0.000 0.000
5,503.75 0.000 0.000 0.000
5,504.00 0.000 0.000 0.000
5,504.25 0.000 0.000 0.000
5,504.50 0.000 0.000 0.000
5,504.75 0.000 0.000 0.000
5,505.00 0.000 0.000 0.000
5,505.25 0.000 0.000 0.000
5,505.50 0.000 0.000 0.000
5,505.75 0.000 0.000 0.000
5,506.00 0.000 0.000 0.000
5,506.25 0.000 0.000 0.000
5,506.50 0.000 0.000 0.000
5,506.75 0.000 0.000 0.000
5,507.00 0.000 0.000 0.000
5,507.25 3.652 0.000 3.652
5,507.50 10.330 0.000 10.330
5,507.75 18.977 0.000 18.977
5,508.00 29.217 0.000 29.217

16

Filename: Combination Pile 2345 100 Year.sc4

Blue Mountain Energy

90

Printed 04-14-2022

Illustration 62



SEDCAD 4 for Windows

Fanuriaht 1008 040 Darmals | Sahuk

17
Combined
Elevation  DropInlet Sl Total
ested Wei )
(ft) (cfs) U (cfs) =l Discharge
(cfs)
5,508.25 38.052 0.000 38.052
5,508.20 38.803 0.000 3B8.803
5,508.50 41 684 3.318 45.002
5,508.75 45.024 11.190 56.214
5,509.00 48.133 21.704 69.837
Structure #11 (Riprap Channel)
North base west 1
Trapezoidal Riprap Channel Inputs:
Material: Riprap
Bottom S‘rdLeTt S_[;“Q[h'f Slope (%) Freeboard  Freeboard ' 'ee203rd
[==iw] esio) [¥]
Width () i Ratio o Depth (ft) % of Depth ?\Lffﬁ,;‘
1.00 2.5:1 2.5:1 4.1 0.50
Riprap Channel Results:
PADER Method - Steep Slope Design
wifo Freeboard w Freeboard
Design Discharge: 293 cfs
Depth: 0.41 ft 0.91 ft
Top Width: 3.06ft 5.56 ft
Velocity: 3.51 fps
X-Section Area: 0.84 sq ft
Hydraulic Radius: 0.260 ft
Froude Number: 118
Manning's n: 0.0350
Dmin: 1.00in
Ds0: 1.50 in
Dmax: 3.00in
Structure #4 (Erodible Channel)
Middle terrace CCW
Triangular Erodible Channel Inputs:
Material: Graded loam to cobbles when noncolloidal
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S'dLe'It S'dRiglht S Freeboard  Freeboard ~ [reecoard I\.;Elmlhr;g
ideslope ideslope ope anning's n Mult. ocil
Ratio Ratio Depth (1)  %of Depth  'yor (fps)
3.0:11 10.0:1 10 0.0200 0.50 3.8
Erodible Channel Results:
wfo Freeboard w/ Freeboard
Design Discharge: 22.12 ¢fs
Depth: 1.03 ft 153 ft
Top Width: 1345 ft 19.95 ft
Velocity: 3.18 fps
X-Section Area: 6.96 5q ft
Hydraulic Radius: 0.511ft
Froude Number: 0.78
Structure #2 (Riprap Channef)
Haul road top
Trapezoidal Riprap Channel Inputs:
Material: Riprap
Bottorm Left Right Freeboard  Freeboard ' 'eecoard
Sideslope Sideslope Slope (%) Mult. x
Width (ft) Ratio Ratio Depth (ft) % of Depth (VxD)
1.00 2.5:1 2.5:1 5.0 0.50

Riprap Channel Results:
Simons/OSM Method - Steep Slope Design

wifo Freeboard w Freeboard
Design Discharge: 5.30 cfs
Depth: 0.35 ft 0.85 ft
Top Width: 2.74 ft 524 ft
Velocity™*:
X-Section Area: 0.65 sq ft
Hydraulic Radius: 0.226 ft
Froude Number*:
Manning's n*:
Dmin: 3.00in
D50: 9.00 in
D 11.25in

Velocity and Manning's n calculations may not apply for this method.

Structure #1 (Erodible Channel)
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19
Highest Terrace CCW
Triangular Erodible Channel Inputs:
Material: Graded silts to cobbles when colloidal
Left Right Freeboard  Freeboard ' 'eecodrd Limiting
Sideslope  Sideslop=  Slope (%) Manning'sn Mult. x velocity
Ratio Ratio Depth (ft) % of Depth (VxD) (fps)
3.0:1 10.0:1 13 0.0300 1.00 4.0
Erodible Channel Results:
wifo Freeboard w Freeboard
Design Discharge: 12.04 cfs
Depth: 0.79 ft 179 ft
Top Width: 10.26 ft 23.26 ft
Velocity: 2.98 fps
X-Section Area: 4.05 sq ft
Hydraulic Radius: 0.390 ft
Froude Number: 0.83
Structure #3 (Riprap Channel)
Haul road bottom
Trapezoidal Riprap Channel Inputs:
Material: Riprap
Bottom Left Right Freeboard  Freeboard | 'eec0drd
Sideslope Sideslope Slope (%) Mult. %
Width () ™ patio Ratio Depth (ft) % of Depth "y
1.00 2.5:1 2.5:1 5.0 0.50
Riprap Channel Results:
PADER Method - Steep Slope Design
wifo Freeboard w/ Freeboard
Design Discharge: 18.06 cfs
Depth: 0.95 ft 1.45 ft
Top Width: 573 ft 8231t
Velocity: 5.68 fps
X-Section Area: 3.185qft
Hydraulic Radius: 0.522 ft
Froude Number: 1.34
Mannind's n: 0.0380
Dmin: 2.00in
D50: 3.00in
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w/o Freeboard w/ Freeboard
Dmax: 4.50 in
Structure #9 (Riprap Channel)
West perimeter channel upper
Trapezoidal Riprap Channel Inputs:
Material: Riprap
Bottom de"eft deRig[ht Slope (%) Freeboard  Freeboard ~ ''eeooad
eslope eslope ope Mult.
Wdth () Ratio Ratio Depth (ft) % of Depth .
1.00 2.5:1 2511 52 0.50
Riprap Channel Results:
PADER Method - Steep Slope Design
w/o Freshoard w/ Freeboard
Design Discharge: 35.18 ¢fs
Depth: 1.28 ft 1.78 ft
Top Width: 7.39 ft 9.89 ft
Velocity: 6.56 fps
X-Section Area: 5.36sqft
Hydraulic Radius: 0.680 ft
Froude Number: 136
Manning's n: 0.0400
Dmin: 3.00in
D50: 6.001in
Dmax: .00 in
Structure #6 (Erodible Channel)
Low terrace CCW
Triangular Erodible Channel Inputs:
Material: Graded loam to cobbles when noncolloidal
Left Right Freeboard  Freeboard o509 | Limiting
Sideslope Sideslope Slope (%)  Manning's n Mult. Velocity
Ratio Ratio Depth () % of Depth o (fps)
3.0:1 10.0:1 10 0.0300 0.50 3.8
Erodible Channel Results:
w/o Freeboard w/ Freeboard
Design Discharge: 24.21 cfs
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w/o Freeboard w/ Freeboard
Depth: 1.07 ft 1.57 ft
Top Width: 13,92 ft 2042 ft
Velocity: 3.25 fps
X-Section Area: 7.45 sq ft
Hydraulic Radius: 0.529 ft
Froude Number: 0.78
Structure #10 (Riprap Channel)
West perimeter channel lower
Trapezoidal Riprap Channel Inputs:
Material: Riprap
Bottom Left Right Freeboard  Freeboard | 'eec0drd
Sideslope Sideslope Slope (%) Mult. %
Width () ™ patio Ratio Depth (ft) 9% of Depth "y
1.00 2.5:1 2.5:1 2.2 0.50
Riprap Channel Results:
PADER Method - Steep Slope Design
wifo Freeboard w/ Freeboard
Design Discharge: 58.39 cfs
Depth: 1.78 ft 2.28 ft
Top Width: 9.90 ft 12.40 ft
Velocity: 6.01 fps
X-Section Area: 9.71s5qft
Hydraulic Radius: 0.917 ft
Froude Number: 1.07
Mannind's n: 0.0350
Dmin: 2.00in
D50: 3.00in
Dmax: 4.50in
Structure #16 (Pond)
Upper pond
Pond Inputs:
Initial Pool Elev: 5,515.80 ft
Initial Pool: 10.33 ac-ft
Broad-crested Weir
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Pond Results:

Weir Width  Spillway Elev
(ft) (ft)

10.00 5,515.80

Broad-crested Weir

Weir Width  Spillway Elev
() (ft)

15.00 5,517.20

22

Peak Elevation:
Dewater Time:

5,516.87 ft
1.03 days

Dewatering time is calculated from peak stage to lowest spilfway

Elevation-Capacity-Discharge Table

PR Area Capacity Discharge Di\;v;‘teer
(ac) (ac-ft) (cfs) (hrs)

5,511.00 1.280 0.000 0.000

5,511.25 1.430 0.339 0.000

5,511.50 1.588 0.716 0.000

5,511.75 1.755 1.133 0.000

5,512.00 1.930 1.594 0.000

5,512.25 2.001 2.085 0.000

5,512.50 2.072 2.594 0.000

5,512.75 2.146 3.122 0.000

5,513.00 2.220 3.667 0.000

5,513.25 2,257 4.227 0.000

5,513.50 2,294 4.796 0.000

5,513.75 2332 5.374 0.000

5,514.00 2.370 5.962 0.000

5,514.25 2.385 6.556 0.000

5,514.50 2.400 7.154 0.000

5,514.75 2.415 7.756 0.000

5,515.00 2.430 8.362 0.000

5,515.25 2.449 B.972 0.000

5,515.50 2467 9,586 0.000

5,515.75 2.486 10.205 0.000

5,515.80 2.490 10.329 0.000 Spillway #1
5,516.00 2.500 10.829 2.765 17.90

5,516.25 2.517 11.456 9.325 4.80

5,516.50 2.535 12.087 18.087 1.10

5,516.75 2.552 12.723 28.583 0.65
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ET— Area Capacity Discharge D%v:;er
(ac) (ac-ft) (cfs) (hrs)

5,516.87 2.561 13.025 34241 0.30 Peak Stage

5,517.00 2.570 13.364 40.590

5,517.20 2.585 13.830 51.158 Spillway #2

5,517.25 2.588 14.008 54.426

5,517.50 2.606 14.658 76.037

5,517.75 2.625 15.312 102,950

5,518.00 2.643 15.970 133.8567

5,518.25 2.662 16.633 168,203

5,518.50 2.680 17.301 205.590

Detailed Discharge Table
Combined
Elev?tljon crE.B‘I::T\reir cr:zdaf—'\-’eir _Tﬂtﬂ|
(ft) (cfs) (cfs) Discharge
(cfs)

5,511.00 0.000 0.000 0.000
5,511.25 0.000 0.000 0.000
5,511.50 0.000 0.000 0.000
5,511.75 0.000 0.000 0.000
5,512.00 0.000 0.000 0.000
5,512.25 0.000 0.000 0.000
5,512.50 0.000 0.000 0.000
5,512.75 0.000 0.000 0.000
5,513.00 0.000 0.000 0.000
5,513.25 0.000 0.000 0.000
5,513.50 0.000 0.000 0.000
5,513.75 0.000 0.000 0.000
3,514.00 0.000 0.000 0.000
5,514.25 0.000 0.000 0.000
5,514.50 0.000 0.000 0.000
5,514.75 0.000 0.000 0.000
5,515.00 0.000 0.000 0.000
5,515.25 0.000 0.000 0.000
5,515.50 0.000 0.000 0.000
5,515.75 0.000 0.000 0.000
5,515.80 0.000 0.000 0.000
35,516.00 2.765 0.000 2.765
5,516.25 9.325 0.000 9.325
5,516.50 18.087 0.000 18.087
5,516.75 28.593 0.000 28.593
5,517.00 40.590 0.000 40.590
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Structure #19 (Null)
outfall
outfall

Combined
Elevation eitr::c\:f ) :;:;d\;r . Total
(ft) cr i eir cr L ir Discharge
(cfs)
5,517.20 51.158 0.000 51.158
5,517.25 53911 0.515 54.426
5,517.50 68.436 7.601 76.037
5,517.75 84.072 18.877 102.950
5,518.00 100,746 33.121 133.867
5,518.25 118.396 49.807 168.203
5,518.50 136,971 68.619 205.590

24
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Subwatershed Hydrology Detail:

25

S;u Sl“:s SWS Area T:Cn;i:f Musk K Musk % Curve UHS Dis?laal:ge \F}Cl;::?nr;

(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#5 1 13.620 0.318 0.000 0.000 83.000  TRS5 16.20 1.502
p> 13.620 16.20 1.502
#8 1 9.150 0.261 0.000 0.000 89.000  TRSS 11.30 1.027
2 5.480 0.264 0.000 0.000 82.000  TRSS 6.75 0.614
h> 28.250 27.73 3.143
#7 1 4.310 0.103 0.000 0.000 89.000  TRSS 5.93 0.481
¥ 4.310 5.93 0.481
#15 1 3.630 0.067 0.000 0.000 82.000  TRSS 5.00 0.405
2 1.690 0.061 0.000 0.000 89.000  TRSS 2.33 0.188
h> 37.880 29.33 4,218
#14 1 2.600 0.038 0.000 0.000 89.000  TRSS 3.58 0.290
¥ 2.600 3.58 0.290
#18 1 6.520 0.021 0.000 0.000 82.000  TRSS 8.98 0.728
¥ 47.000 3168 5.236
#13 1 1230 0.111 0.000 0.000 83.000  TRS5 1.69 0.137
P 1.230 1.69 0.137
#12 1 2.280 0.033 0.000 0.000 89.000  TRSS 3.14 0.254
p> 2.280 3.14 0.254
#17 1 4.400 0.021 0.000 0.000 82.000  TRSS 6.06 0.491
p 7.910 10.89 0.883
#11 1 2.130 0.032 0.000 0.000 83.000  TRSS 2.93 0.238
¥ 2,130 293 0.238
#4 1 19.270 0.381 0.000 0.000 82.000  TRSS 2.12 2117
h> 19.270 2212 2,117
#2 1 3.850 0.075 0.000 0.000 89.000  TRSS 5.30 0.430
h> 3.850 5.30 0.430
#1 1 9.770 0.250 0.000 0.000 82.000  TRSS 12.04 1.085
p 9.770 12.04 1.085
#3 1 5.100 0.081 0.000 0.000 82.000  TRSS 7.02 0.569
p> 18.720 18.06 2,084
#9 1 4.370 0.053 0.000 0.000 89.000  TRSS 6.02 0.488
2 2.990 0.059 0.000 0.000 82.000  TRS5 4.12 0.334
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Time of Peak Runoff
sgu 5:\‘,-5 SWS Area Conc Musk K Musk X Curve e Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
E 45.350 35.18 5.023
#6 1 20.320 0.332 0.000 0.000 89.000 TRS55 24.21 2.270
E 20.320 24.21 2,270
#10 1 3.320 0.092 0.000 0.000 89.000 TR55 4.57 0.371
2 68.990 58.39 7.663
#16 1 4,390 0.021 0.000 0.000 89.000 TR55 6.04 0.490
z 75.510 58.71 8.391
#19 E 130.420 59.61 14.510
Subwatershed Time of Concentration Details:
Stru  SWS e Vert. Dist. Horiz. Dist. Velocity .
Land Flow Condition Slope (% Time (hrs
£ 4 ) m ) (fps) (hrs)
#1 1 2. Minimum tillage cultivation 33.00 50.00 151.51 2.870 0.014
8. Large gullies, diversions, and low
flowing streams 1.27 36.37 2,374.00 3.370 0.236
#1 1 Time of Concentration: 0.250
#2 1 2. Minimum tillage cultivation 0.50 0.25 50.00 0.350 0.032
2. Minimum tillage cultivation 33.00 25.00 75.75 2.870 0.007
8. Large gullies, diversions, and low 5.00 35.14 702.89 6.700 0.029
flowing streams
#2 1  Time of Concentration: 0.075
#3 1 2. Minimum tillage cultivation 33.00 75.00 227.27 2.870 0.021
8. Lﬁ:jnge gullies, diversions, and low 5.00 73.54 1470.92 6.700 0.060
flowing streams ’
#3 1 Time of Concentration: 0.081
14 1 2. Minimum tillage cultivation 33.00 75.00 227.27 2.870 0.021
8. Large gullies, diversions, and low
flowing streams 1.00 38.88 3,888.92 3.000 0.360
#4 1 Time of Concentration: 0.381
#5 1 2. Minimum tillage cultivation 33.00 75.00 227.27 2.870 0.021
8. Large gullies, diversicns, and low
flowing streams 1.00 32.17 3,217.93 3.000 0.297
#5 1 Time of Concentration: 0.318
#6 1 2. Minimum tillage cultivation 33.00 75.00 22727 2.870 0.021
8. Large gullies, diversions, and low 1.00 BE7 336792 3.000 0311
flowing streams
#6 1  Time of Concentration: 0.332
#7 1 2. Minimum tillage cultivation 33.00 75.00 227.27 2.870 0.021
8. Large gullies, diversions, and low 1.00 8.8 888.28 3,000 0.082
flowing streams
#7 1  Time of Concentration: 0.103
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Stru SWS . Vert. Dist. Horiz. Dist. Velocity ;
Land Flow Condition Slope (% Time (hrs
£ # pe(®) iy () (fps) (hrs)
#8 1 2. Minimum tillage cultivation 33.00 20.00 €0.60 2.870 0.005
8. Large gullies, diversions, and low
flowing streams 1.38 44.84 3,245.69 3.520 0.256
#8 Time of Concentration: 0.261
#B8 2. Minimum tillage cultivation 10.00 5.00 50.00 1.580 0.008
8. Large gullies, diversions, and low
flowing streams 1.38 44.84 3,249.69 3.520 0.256
#8 2  Time of Concentration: 0.264
#9 2. Minimum tillage cultivation 33.00 10.00 30.30 2.870 0.002
8. Large gullies, diversions, and low 5.18 6521  1,258.88 6.820 0.051
flowing streams
#9 Time of Concentration: 0.053
#3 2. Minimum tillage cultivation 10.00 5.00 50.00 1.580 0.008
8. L.?rge gullies, diversions, and low 518 6521 1958.00 6.820 0.051
flowing streams .
#9 2 Time of Concentration: 0.059
#10 1 2. Minimum tillage cultivation 33.00 49.50 150.00 2.870 0.014
8. Le_irge gullies, diversions, and low 224 28.39 126743 4.480 0.078
flowing streams .
#10 1 Time of Concentration: 0.092
#11 1 2. Minimum tillage cultivation 33.00 16.50 50,00 2.870 0.004
8. Large gullies, diversions, and low
flowing streams 4.09 24.99 611.23 6.060 0.028
#11 1 Time of Concentration: 0.032
#12 1 2. Minimum tillage cultivation 33.00 16.50 50.00 2.870 0.004
8. Large gullies, diversicns, and low
flowing streams 4.97 35.38 711.95 6.680 0.029
#12 1 Time of Concentration: 0.033
#13 1 2. Minimum tillage cultivation 0.33 0.33 100.00 0.280 0.099
8, Large gullies, diversions, and low 570 18:83 330,48 7.160 0.012
flowing streams
#13 1  Time of Concentration: 0.111
#14 1 2. Minimum tillage cultivation 33.00 49.50 150.00 2.870 0.014
8. Large gullies, diversions, and low 337 16.02 475.47 5.500 0.024
flowing streams
#14 1  Time of Concentration: 0.038
#15 1 2. Minimum tillage cultivation 33.00 49.50 150.00 2.870 0.014
8. Lﬁ:jnge gullies, diversions, and low 484 61.49 127062 6,600 0.053
flowing streams .
#15 1 Time of Concentration: 0.067
#15 2 2. Minimum tillage cultivation 10.00 5.00 50,00 1.580 0,008
8. Large gullies, diversions, and low
flowing streams 4.84 6149 1,270.62 6.600 0.053
#15 2  Time of Concentration: 0.061
#16 1 2. Minimum tillage cultivation 33.00 75.00 227.27 2.870 0.021
#16 1  Time of Concentration: 0.021
#17 1 2. Minimum tillage cultivation 33.00 75.00 227.27 2.870 0.021
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St %S Land Flow Condition Slope (%) V“E"&?i“' H°"i(zf't)D it. V?}:;;“’ Time (hrs)
#17 1 Time of Concentration: 0.021
#18 1 2. Minimum tillage cultivation 33.00 75.00 227.27 2.870 0.021
#18 1  Time of Concentration: 0.021
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