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Re: Division Order, Sunnyside Coal Company

Certification

I prepared the attached compliance with Division Order, Sunnyside
Coal Company, Sunnyside Mine, ACT/0687/007-D0-91B, Folder #3, Carbon
County, Utah. This document is based on information provided by
Sunnyside Mine and the information provided to me is accepted as
correct.

Several computer programs, notably STORM and FLOWMASTER, were used
to develop the runoff amounts and flow capacities in determining
the adequacy of the ponds and impoundments. Sediment load capacity
adequacy 1is based on the Universal Soil Loss Egquation. All
calculations comprising the report were either performed by me or
under my direction. The designs and drawings forming the basis for
the calculations were reviewed by me and are accepted as correct.

I certify that the attached document is correct to my knowledge and
belief.
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Compliance with:

Division Order, Sunnyside Coal Company, Sunnyside Mine,
ACT/007/007-D0-91B, Folder #3, Carbon County, Utah

Impoundments,

Sunnyside Mine
Sediment Structures, Slurry Containment Ponds

TwinShafts Mine Water Discharge Impoundment (001)
0ld Whitmore Mine Water Impoundment (©@Q2A)
New Whitmore Mine Water Impoundment (0@2B)

Clear Water

Pond Sediment Pond (0@4)

Manshaft Sediment Pond (@@6)
Railcut Sediment Pond (007)
0ld Course Refuse Road Sediment Pond (008)
Pasture Sediment Pond (009)

Lower No. 2
Upper No. 2
No. 3 Hoist
Slurry Cell
Slurry Cell
East Slurry
West Slurry

Canyon Sediment Pond (210)
Canyon Sediment Pond (@11)
House Sediment Pond (013)
No. 1 Sediment Pond

No. 2 Sediment Pond

Cell Containment Pond

Cell Containment Pond



Twinshafts Mine Water Discharge Impoundment

The Twinshafts Mine Water Discharge impoundment with NPDES
discharge point designation ©@1 is located in Whitmore Canyon, in
the vicinity of the upper bathhouse. It is an off-channel,
temporary impoundment with a total as-built contained volume of
approximately 6.16 acre-feet. The structure captures water pumped
from underground mine workings and continually discharges water
after an appropriate retention time. The only surface water runoff
captured by this impoundment is the direct precipitation into the
impoundment and a small 3.2 acre watershed within an approved ASCA
northeast of the impoundment.

The structure is a temporary impoundment as addressed in R645-301-
733. The structure is not addressed by the MSHA criteria of 39 CFR
77.216(a). The impoundment meets the single-open channel spillway
exemption of R645-301-743.132 by meeting the requirements of R645-
301-742.225.2.

The impoundment is designed for 24-hour retention of mine water and
when in use typically discharges 60@ gpm. As constructed the
structure utilizes a 24-inch CMP as the only spillway. The
structure also contains a 2-inch decant pipe located approximately
2-inches above the outlet elevation of the 24-inch CMP.

The impoundment requires approximately 2.65 acre-feet of storage as
a mine water impoundment. The impoundment is discharged through a
24-inch CMP culvert when the contained volume of the pond is
approximately 3.42 acres (an as-built .77 acre-foot sediment
volume and a 2.65 acre-foot storage volume). The impoundment has an
additional capacity of 1.12 acre-feet above the discharge elevation
and below the freeboard elevation. This area actively discharges
when the impoundment is in use.

The 24-inch CMP has a full flow capacity of over 35 cfs. The CMP
passes a 25-year, 6-hour precipitation peak discharge of 0.97 cfs
plus a mine water discharge of 1.34 cfs discharge for a total of
2.31 c¢fs. The impoundment controls a 10@-year, 6-hour event by
capturing the @.17 acre-foot event (@.14 ac-ft direct precipitation
to the impoundment and 90.03 ac-ft from the watershed) within the
1.12 acre-feet of capacity between the outlet elevation and the
free-board elevation while simultaneously discharging 2.57 cfs
(precipitation event of 1.23 c¢fs and normal mine water discharge of
1.34 cfs).

The 24-inch culvert can sustain blockage exceeding 95% of the
available capacity and still maintain proper flows. Based on a
worst case scenario of total blockage of the 24-inch CMP while
actively pumping mine water to the impoundment, a 12@-year, 6-hour
precipitation event will be contained within the excess capacity of
the impoundment as will slightly more than 23 hours of mine water
inflow.

The pond also contains a 2-inch decant pipe. The 2-inch decant pipe



is located approximately 2-inches above the bottom of the 24-inch
CMP outlet. The 2-inch pipe has no significant use with the current
pond design. The 2-inch pipe may be open or closed without any

effect on the operation of the pond.
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! Project Title = TwinShaft Nine Water Impoundeent
fen WATERSHED HYDROGRAPH
Inflow intc structure ¢ 1

: Structure type: Full
-- Watershed data for watershed ¢ 1
- Curve number = 610
Arez = 3.2 acres
Bydraulic length = 660,00 Feet
- Elevation change = 36,8 feet,
Concentration time = 9.11 hours
: Concentration time tvpe = 8C§ Unland Curves
- Unit hvdrograh tyoe = Disturbed
-- Watershed data for watershed ¢ 2
= Curve nuber = 100.0
Area = .8 acres
Redraulic length = 100.80 Peet
— Blevation change z 0.9 feet,
Concentration time = (.14 hours
Concentration time type = SCS Unland Curves
. Unit bydrograph type = Disturbed
-- Total Bres = 4.8 acres
— -- Stor data
Tetal precipitation = 1.6 inches
Storn typs = §CS € hour desian storm
— Peak Discharoe = 0.9 cfs
Discharce volupe = .12 acre ft
. tine rainfall  bvdrearaph tine rainfall  hvdrograch
- [hr.! (in.) (cfs) hr.) (in.) fefs)
g.a0 8.0e2 g.ec8 * 0,10 2.010 8.037
& a.818 ¢arT * 6.30 010 6.07¢
- .40 a0 6.681 * .50 g.010 6.034
.50 2.01¢ g ot 2.7 ¢.o1¢ 2,117
¢80 ¢.016 g1 2.5 2.216 8.124
— 1.6 8.01f ¢.126 * 1.1¢ 8.017 ¢.131
1.20 8.017 8.13¢ ¢ 1.3¢ 0.e17 8.137
1.4@ 8.017 2.138 * 1,50 g.e17 8.139
1.6¢ 8.831 9.188 ¢ 1.7@ .031 ¢.22
- 1.80 ¢.03! 6,238 ¢ 1.9 2,03! 2,245
2,00 .31 8.249 * 2.18 2.121 0.572
2,208 g1 2,827 * 2.30 8,12 8.924
— 2,40 8.121 8,952 ¢ 2.50 8.121 2.973
2,60 ¢.032 2,656 * 2.77 8.032 8.40%
2,88 .832 ¢.33%¢ * 2.98 8.0%2 8.282
. LN 6.032 6.2 * 3,18 0.02¢ 8,238
3.28 8.0826 8.2 * .0 0.02¢ 6,214
3.42 8.a2¢ ¢.211 * 350 ¢.02¢6 2,209
} 3.60 ¢.018 ¢.180 * 3.7¢ 0.018 8,158
= 3,80 8.218 ¢.194 * 3,90 0.018 ¢.182
4,80 8.018 2,153 ¢ 4.10 0.016 2,148



tine rainfall  hydrograph tine rainfall hvdrograph

{br.} {in.} {cfs) {br.} {in.} {cfs)
4.16 0.016 8.148
4,20 8.016 8.145 * 4,30 8.816 0.145
4.40 0.016 0.147 * 4,5 0.016 8,148
4.60 .013 g.138 4.7 9.013 0.130
4,80 8.¢13 e.129 ¢ 4.9 8.013 9.128
5.00 .013 6.129 * 5.18 g.012 8.1
5.2¢ 8.012 g1 * 5.30 8.e12 8.121
5.40 9.012 8121 * 5.50 8.012 9.122
5.60 ¢.813 9.13¢ * 5.78 9.013 0.136
5.80 8.013 8,139 ¢ 5.90 9.213 ¢.141
6.00 8,813 0.143 ¢ 6.1¢ 0,000 0.075
6,20 0.900 8.027 * 6.30 9.600 ¢.012
*

6,49 .000 ¢.003



Project Title = TyinShaft Nine ¥ater Impoundmert

} WATERSHED HYDROGRAPH
bt Inflow into structure ¢ 1
Structure type: Rull

-- Katershed data for watershed &1

Curve number = §1.0
- Area z 3.2 acres
Rvdraulic length = 660.00 Feet
Flevation change = 36.0 feet,
— Concentration time = @.11 hours
Concentration time type = SCS Upland Curves
Unit bydrogrash type = Disturbed
-- Watershed data for watershed # 2
Curve number = 100.0
= Area = 8.8 acres
Bvdraulic length = 100.00 Feet
Blevation chance = 6.8 feet,
— Concentration tims = 0,14 hours

Concentration time tvpe = SCS Ucland Curves
Unit hvdrogranh type = Disturbed

-~ Tatsl Area

"

4.6 2ores

-- Store data
— Total presipitation
Store tves
Peak Discharge
\ Lischarge volupe

1.8 inches
78 Typ2 2 storm. 24 honr storm
1.13 ¢fs
8.14 zere ft

tins raipfall  hvdrograch tine rainfall  hvdrograph

; {br} {in {cfs) {hr.) {in.} frfal
- 0.00 4,022 8.000 * 0.18 8.002 8.007
¢ 7,802 g.a12 ¢ .38 8.022 g.0:2

¢.49 ¢.002 2,014 * .50 8.002 g.e15

— .¢0 a.022 ¢.015 ¢t g.n ¢.002 8718
7,80 2.007 g.015 * 2.9% £.647 g.015

10 B0 p.a1E ¢ 118 ¢.007 8.8

_ 108 g.00° g.e17 * 1.3 8,882 ¢.818
1.40 ¢.e¢: g.018 * 1.50 2,802 .08

1.69 8.0¢2 g.e18 * 1.70 8.002 2.218

1.60 ¢.002 g.018 * 1.9¢ ¢.022 6.018
- .00 .82 g.018 * 2.18 4.002 8.8
2,0 ¢.902 g.018 * 2.3 g.en 8,018
2.42 g.002 g.018 * 2,50 g.002 2.018
— 2.60 ¢.002 g.012 ¢t 2,78 8.007 ¢ 818
2.8% ¢.0082 0.018 ¢ 2.9 8.062 ¢.018

1,00 8.002 g.018 * 3,18 ¢.023 g.018

_ 3.2 g0 ¢.028 * 3,30 8.003 8.021
2,40 #.023 g.021 * 3,50 2,203 @.021

.60 ¢.903 e.01 * 3.7 6.603 8.02

.80 .02 g.021 * 3.9 8.203 2,021
e 4,60 g.00: g.e21 * 4.10 §.903 .622



tine rainfall  hvdrograph time rainfall  hydrograph

{hr.) {in.} (cfs) (hr.} {in.} {cfs)
4,19 ¢.003 .022
4.20 8.003 8.023 * 4.30 8.003 8.023
4.40 ¢.0m3 .024 * 4,50 f.003 2.0
4.6¢ 0.003 g.024 * 4.78 8.003 2.024
4.82 $.003 ¢.024 * 4.90 ¢.003 8.024
5.00 8.003 8.024 * 5.1¢ 8.003 0.024
5,28 0.083 ¢.024 ? 5.30 9.003 ¢.824
5.40 8.003 8.624 ¢ 5.56 2.003 2.024
5.69 2,003 0,826 * 5.78 R 0.024
5.8¢ RX 0.024 * 5.9¢ 0.003 0.82
6.00 .03 0.024 * 6,18 0.004 8.026
6.20 2.004 8.029 * £.30 ¢.004 2.029
6.4¢ 8.004 0.038 * 6.50 0.004 §.030
£.60 ¢.004 8.030 * 6.78 .004 0.030
6.80 0.004 8.03¢ * 6.9 ¢.084 2.230
7.008 0.004 g.632 * 7.18 8.004 0.030
7.26 8.004 0.03¢ * 7.30 8.004 6.03¢
7.4¢ 8.004 2.030 * 7.5¢ .004 6.030
1,60 .004 8,03 * 1,78 2,004 0.036
7.82 2.004 0.03 * 7.99 8.004 ¢.030
§.00 ¢.004 g.e3 * .10 ¢.005 4,034
8,20 g.005 2.031 * 8.30 0.005 0.038
8.40 .05 0.238 ! 8.50 ¢.085 6.639
8.6¢ 4.005 0,060 * 8.7 8.005 2,041
£.88 ¢.685 . 9,040 * 8.90 6,005 ¢.042
9.62 g.008 8.042 * 9,18 0,004 0.044
9,2¢ @.00¢ Q.04F * 9.8 . 006 ¢.047
9.40 8,008 9.047 ¢ 9.50 8.006 8.048
9,60 8.0e7 ¢.058 * 8.7¢ g.027 ¢.e52
9.8¢ 8.007 8.053 ¢ 9.90 8.007 ¢.233
1¢.¢¢ g.e27 8.05% ¢ 16.18 ¢.06¢ 2,060
18,22 ¢.088 8,065 ! 16,38 0.008 8.067
8,40 0,008 g.268 * 10.5¢ ¢.608 0.268
18,60 8,811 2.079 * 10.70 8.011 #.087
12,80 0.011 g.e0¢ * 1¢.9¢ 2.611 8,281
11.04 8.011 8,092 * 11,10 8.018 ¢.115
11,2 .18 g1 ¢t 11.3¢ 2,618 ¢.138
11.49 ¢.018 g.141 * 11.5¢ 8.018 2.143
11.6¢ #7142 0,587 ¢ 11,72 8,142 ¢,931
11.8¢ a.140 1,03 * 11.9@ 8.140 1.181
12,08 8.140 1,129 * 12,10 2.026 g.121
12.20 8.026 0.398 * 12.30 8.026 6,303
12.42 8.026 8.246 * 12.5¢ .06 2.228
12,68 0.014 8.179 * 12.7¢ ¢.014 8.143
12,88 2ol 0.133 ¢ 12.9¢ ¢.014 8.128
13,08 ¢.014 g.126 * 13,10 0.018 ¢.112
13.2¢ ¢.010 ¢.1e1 * 13,39 8.010 @.098
13,42 a.e10 8.097 * 13.5¢ 6.010 2.097
13,68 8.008 ¢.008 * 13.78 ¢.908 .81
13,80 6.008 8.679 * 13,98 8.008 2.078
14,02 ¢.008 g.478 * 14.10 @.006 ¢.868
14.2¢ 2.008 0.061 * 14,30 8.00¢ ¢.059
14.46 @.00¢ ¢.058 * 14.5¢ ¢.00f g.057
14.62 ¢.026 9.058 * 14.7¢ 6,026 8.058
14.80 ¢.00¢ ¢.058 * 14.9¢ 0,025 0,058
15,00 8.02¢ 8.059 * 15.1¢ 0.006 ¢.059
15.20 .05 ¢.059 * 15.3¢ .66 6,259



tine
(hr.}
15.3¢
15,40
15,62
15.8¢
16,00
16.20
16.46
16.60
16,82
17.99
17.2¢
17.48
17.60
17,86
18.00
18.2¢
18.40
18,68
15.82
19,00
19.20
19.4¢
19,68
19.8¢
20.00
20.20
20.4¢
28,60
20.80
21.0¢
21,28
21.42
21.6¢
1.3¢
7,00
220
.40
2

rainfall
{in.)
6.006

2.00¢
£.006
8. 006
2.00¢
.003
9,083
9,003
8.003
.003
8.003
8.003
8,003
0.083
¢.063
¢.0e3
@.003
6.023
.003
¢.003
¢.083
0.003
¢.90:
£.0e3
@.863
6.002
.002
g.022
8.822
0.082
e.002
¢.002
¢.002
0.002
¢.aa
6,082
¢.422
0.0
£.082
0,082
8.002
8.022
.007
e.an?
g.002
¢.000
0,002

hydroaraph
{cfs)
¢.959

.860
0.960
8.961
@.06!
8,042
8.038
.037
8.038
¢.038
¢.038
8.038
.038
8.038
.839
2.038
8.029
.¢39
£.039
@.042
g.042
2.040
0.048
2.040
¢.840
8.030
0.027
8.027
8.027
¢.027
0.927
¢.e
8.¢28
.028
8.028
8.028
8.023
g.028
8.028
6.028
.02
2.028
¢.028
2.228
g.028
0.085
0.001
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time
{br.)

15.58
15,78
15.9¢
16.10
16,30
16.59
16,70
16,99
17.10
17.30
17,50
17,78
17.98
18.1@
18.3%
18,90
18.70
18,98
19.1¢
19,32
19,54
19.7¢
19.90
20,18
16,30
28,50
20,78
26,92
21.18
1.
21,50
2,78
21,90
22,16
22,38
22,50
22.78
22.92
23.10
23.30
23,50
23.70
23.90
26,10
24.30

rainfall
{in.}

0.206
8.00¢
0.006
¢.003
8,803
8.083
¢.003
0.003
2.003
¢.003
2.003
2,003
2.003
.003
8.083
.03
8.003
¢.003
¢.003
8,003
0.003
@.903
8,803
g.002
0.0
2.00?
8.002
g.002
¢.002
8.007
¢.802
8,027
8,002
¢.002
§.902
6,082
.002
@.e0?
8.002
¢.002
8,002
¢.022
2.002
g.00¢
¢.000

hvdrograph
{efs)

.86
.060
8.061
.85
0.939
.037
8.037
¢.038
0.038
2.038
2.038
.038
8.039
¢.839
0.939
8,039
.939
2,939
¢.040
8.040
8.040
.042
@.040
.834
.928
8.027
2.1
8.927
8.027
0,87
8.428
0.228
6.028
0.828
2,028
6.028
g.028
2.028
g.028
¢.ex
0.028
£.028
2.028
2.015
#.002



f Project Title = TwinShaft Nine Water Impoundment
— WATERSHED HYDROGRAPH

Inflow into structure ¢ 1

Structure type: Rull

-- Watershed data for watershed # 1

- Curve number = 6.0
Area = 3.2 acres
Hvdraulic length = £60.00 Feet
- Elevation change = 36,0 feet,

L]

Concentration time .11 hours
Concentration time type = §CS Upland Curves
Unit hydrograph type = Disturbed

-~ Natershed data for watershed ¢ 2

Curve number = 109.9
Area = .8 acres
Hvdraulic length = 109,00 Reet
— Elevation change = ¢.@ feet,
Concentration time = §.14 hours
Concentration time tvpe = §CS Upland Curves
o Unit hvdrosranh tvoe = Disturbed
-- Tstal Area : 4,8 acras
- -- Storm data
Total precinitation = 2.6 inches
Storm type = 873 6 hour desiqn storn
— Peak Discharge = 1,23 cfs
Discharge volune = 9,17 acre ft
. tine rainfall  hvdrograoh tins rainfall  hydrogrash
- (hr.} fin.) fefs! (hr.) (in.) (efs)
g.0¢ 2,000 0.060 * .16 0.613 8,047
8.28 .812 ¢.085 * 8.3 2.413 0.99¢
—_— 2,40 g.013 g1z * .50 2.813 g.10¢
¢.68 2,829 6,13 * .70 2.020 2,148
0.80 g.020 g.15¢ * 0.92 2,028 2.157
- 1.08 g.020 2,156 * 1,18 8.822 0,166
1.26 0.822 g.1m 1.30 8.022 ¢.174
1.40 ¢.822 8,175 * 1,50 8.022 2,175
1.60 8,033 8.237 * 1,78 8.839 8,287
- 1.88 0.838 g.301 * 1.9¢ 8,839 2.319
2,89 .039 8.314 * 2.18 8.153 0.724
.28 2.152 1,47 * 2.30 #.153 1,144
— 2,48 8.1%3 1,285 * 2.50 8.152 1.231
2.60 8.641 2,83 * 2.78 .41 8.51%
2,80 6.041 0.431 * 2.96 .041 @.384
_ 3,08 8,841 8.372 ¢ 310 8.833 8.351
3.26 0.033 8.33 * 3.3 8.833 ¢.338
140 2.933 0242 3.5¢ 8.023 ¢.349
; 3,60 2,023 ¢.3e4 * 3.78 0.823 g.2m
- 3,88 2.0 265 ¢ 3.90 0.023 ¢.267
4,00 8,923 8.26¢ * 4,19 0.220 g.282



tine
{hr.}
§.10

4.20
4,40
4.60
§.80
5.80
5,20
5.40
5,60
5.80
£.00
6.20
6.40

* rainfall

{in.)
¢.020
0.020
0.020
0.016
0.016
0.016
0,015
0.015
8.016
9.016
0.016
8.000
0,000

hvdrograph
{cfs)
8.253
8.247
@.248
8.231
8.216
8.216
8.202
8.201
8.21%
8.229
8.23¢
8.043
9.004

L T R N N

tine
{br.)

4.3
4.50
4.7
4.90
5.1¢
5.3
5,5¢
5.7¢
5.90
6.18
6.30

rainfall
{in.}

4.029
.020
0.016
¢.016
8.015
0.015
8.015
0.016
8.816
0,000
2.000

hydrograph
{cfs)

8.247
8,251
8.218
8.215
0,207
8.201
8,203
8.225
8.232
8.118
.618



Circular Channel Analvsis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: TwinShaft Mine Water
Comment: 24-inch CMP Principal Spillway
Solve Por Full Flow Capacity

Given Input Data:

Diameter.......... 2.0 ft
Slepe.ovvivinn, #.0858 fr/ft
Kannine's a....... 8.024
Discharge......... 35,73 ofs

Computed Results:

Pull Flow Capacity..... 38,73 ofs

Full Flow Depth........ 2,80 ft
Velocitv.,viiiens 11.37 foe
Flow &rea......... 3,14 sf
{ritical Depth.... 1,92 ft
Critical Slope.... 0.8742 frift
Percent Full...... 100,08 %
Full Capatity..... 35.73 ¢fs
LEV 3 38,42 ofc
Froude Nugher,..., FULL

Open Channel Flow Module, Version 3.21 (¢) 1992
Baestad Methods, Inc. * 37 Brookside RE * Waterburv, Ct 86708



Circular Channel Analysis & Desiar
Solved with Nanning's Bquation

Open Channel - Uniform flow

¥Worksheet Name: TwinShaft Mine Water
Comment: 2-inch Victauwlic Decant Pipe
Solve For Full Flow Capacity

Given Input Data:

Diameter.......... 2.17 ft
Slope..vuviinnsiss 8,085 ft/ft
¥anning's 2....... g.e10
Discharee. ... ..., 8.12 cfs

Computed Results:

Puell Flow Capacitv..... 0.12 efs

Full Plow Denth........ #.17 ft
Velacity...oooos, 5,26 fos
Flow ATea........, 8.02 <f
ritical Denth.... 2.17 ft
friticz] Slove.. ., 2.8797 fr/ft
Persent Fyll....,. 108,82 &
Full Capacity..... 8.12 cfs
Q¥AY €.94D........ 8.13 cfs
Froude Nugber..... FULL

Cper Channel Flow Module, Versien 3.21 f{¢) 1598
Haestad Methods, Inc, * 37 Brockside R4 * Waterbury, Ct 6708



Whitmore Canvon Mine Water Discharge Impoundments

The Whitmore Canyon 'Mine Water Discharge impoundments (NPDES
discharge point designations @@2A and Q@2B), are located adjacent
to each other in Whitmore Canvon just north of the entrance of Pole
Canyon. Both structures are off-channel, temporary impoundments
with a total as-built contained volume of approximately 3.12 acre-
feet for discharge OG?A and approximatelv 6.93 acre-feet for Q@2B.
The structures capture water pumped from underground mine workings
and continually discharge water after an appropriate retention
time. There is no surface water runoff into either pond.

The structures are temporarv impoundments as addressged in R645-301-
733. The structures are not addressed by the MSHA criteria of 30
CFR 77.216(a). The 1impoundments meet the sedimentation pond
criteria of R645-301-742.222 bv containing primary outlets
evrereding requirements for safelv discharging a 25-year. 6A-hour
event and containing a shared secondarv outlet that in combhination
with the primarv outlet safely discharges a 25-vear, 6-hour event.
Rlso the impoundments clearlv meet the sinagle-open channel spillwav
exemnption of RE45-3G1-742.132 hv meetinag the regquirements of RE45-
3¢1-742.225.2.



0ld Whitmore Canyon Mine Water Impoundment - NPDES ©62A

Impoundment @@2A was initially intended to contain an average mine
water inflow of 60@ gpm, but as-built the structure handles less
with allowance for sediment volume and 24-hour retention time. The
impoundment may receive mine water discharge water from an 8-inch
inlet pipe, with either pond or both ponds in operation. No surface
water runoff is diverted to either pond.

The 002A impoundment discharges through a 15-inch CMP culvert and
can divert water to the adjacent pond through a valved 8-inch
cross-tie pipe. The 15-inch CMP discharges at elevation 7227.7 when
the contained  volume of the pond is approximately 2.05 acre-feet.
An additional @.70 acre-feet of capacity is contained between the
bottom of the 15-inch CMP culvert and the freeboard elevation of
70190 feet (1 foot beneath the top of the impoundment). The
impoundment is cross-tied to the @22R impoundment with an 8-inch
connection pipe at an outlet elevation of 70085.9 feet (separate
from the 8-inch inlet pipe).

Impoundment @B2A is capable of discharaing 5.19 ¢fs through the 15-
inch CMP. The 8-inch victaulic is capahle of diverting 1.92 ofs to
the adiacent impoundment. The 24-inch CMP or the 8-inch cross-tie
pipe can each individually pass a 25-vear. 6-hour storm
precivitation peak discharge capacitv of @.45 cfs plus the maximum
discharge of 1.34 ofs for a total storm discharage of 1.79 ofs. The
impoundment controls a 100-vear, 6-hour event by capturing the .07
acre-foct event within the 2.7¢ acre-feet of capacity between the
outlet elevation and the free-hoard elevation while simultaneously
dischargineg a maximum of 1.91 cfs.

The 15-inch CMP can sustain blockage exceeding 65% of the available
capacity and still maintain proper flows. Based on a worst case
scenario of total blockage of the 15-inch CMP and the 8-inch cross-
tie pipe while activelv pumping mine water (300 dgpm) to the
impoundment, a 1@0-vear, 6-hour precipitation event will be
contained within the excess capacity of the impoundment as will
more than 18 hours of mine water inflow.



Sunovside Coal Cogpasy
QL WRITMORE CANTON MINE WATER POND
NPIES 8024

¥ATERSHRD AREA §love
--------------- hores  Lenath
Pand Surface 2.39  102.0

PORD CAPACITIES Bere-

-------------------- Feet
Total As-built Capacity 312
Capacity w/1' freshoard 2.74
Temoorarv storace capacity  6.70

Sedirent load capacity 8.72
Rvailahle fzoz~ity 1.3

i

808 6-hr desicr

-------------------- 25-vesr, 6-hapr
Precipitation 1,62 inches
Peak Dischars 4,45 ofs
Discharce Vsloms .85 acre-fest

UTLET DaT:

-------------------- Cup

1,257 feat
2.822 fr/ft
¢.an¢

5.192 cfs

4.2 fos
SFRIMERT LOAD - Required Saq Lan
"Uniform §~11 Loss Pousticn! Prre-feat

Pond Surface 8.00

DATZ SOMMARY File:
Elev % Routing Elev
Change  Slope (R Segment length  [hange
8.e ~o 162 Rope

fhased on 302 cop!

308 Tvpe 17
18-vear. 24-hayr

B~

Pine

667 feet
g.a1% fr/f

8.210

1,920 o5

5440 fos

k- ; r

Tens/he

2.0

§CS 6-hr desion
18¢-vezr, F-hogr

2,85 inches
2.57 ofs

2,87 acre-faet

Saillvay

Pond¢

ar
o
(=]

o

3. %0

COMMERTS

o surface water runoff captured

Excludes capacity above freehaard
Caparity hetween qutlat & Freshosrd
Desicr sedinment load capacity

Tvo, capacity for 24-hr retertisn



Project Title
WATERSERD FYB ROGRAPH
Inflow into strusture § 1

Structure tvpe:

-- Watershed dats

Curve number
Area

Bvdraulic le
Blevation ch
Concentratio

Concentration time type

Uit hydroar
-- Total Area

-- Storm data
Tstal orecip
Storr tvne
Pesk Tianhar
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Null

for vatershed # 1

16¢.9
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100,02 Feet
8.0 feet,
.14 hours

§C8 Upland Curves

Disturbed
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.45 cfs
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n
o
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0,331t
g.152 *
8.121 *
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.18
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78
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5.70
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= 014 Whitmore Canyon Mine Water 8022

rainfall
fin.}
g.410
£.610
g.a10
¢.218
¢.216
g.27
8.0:7
2.g17
8,07
N
A
g1
g.121
6.032
g.e3?
2,826
2,826
B.22¢
g.e18
0.018
2,016
0.0
8.91¢
gen
2.213
8.2
0.¢:2
0.012
#.813
3012
g.eca

hydroar

anh
{efst

¢ 817



time
{hr.}
.10
6.20
6.40

rainfall
{in.)
8.000
@,080
2,682

hvdroeraph
{cfs)
. 0.027
¢.613 *
#6017 *

tine
{hr.}

6.30

rainfall
{in.}

0.000

byvdrograph
{efel

6,205



Projest Title = Qld Whitmore Canyon Mine Water €2k
WATERSHED HYDROGREPH

Toflow ipto strysture 4 1

Structure type: Kull

-- Watershed dats for watershed # 1
Curve numher = 100.9
Area = 8.4 acres
Hvdraulic lenoth 102,09 Feet
Elevation chapge 0.8 feet.
Concentration time @.14 hours
Concentration time type = SCS Upland Curves
Unit hvdrograph tvpe = Disturbed

-- Tatal Area

8.4 acres

-- Store data
Tntal orecipitation = 1.8 inches

Srore type = §08 Tvoe 2 storm. 24 hour stery
Peak Discharge = 0.5 cfs

Discharae valume = §.06 acre ft

tine rainfall  hvdrograph tine rainfall  hvdregraph
(br.) {in.) {cfs) {br.) {ia. {cfs)
0,26 0.002 g.000 * g.10 .082 .493
8.2 #.002 2.006 ¢ 0,30 8.00) ¢.00¢
8.40 8.00?2 0,607 * 6,58 0.002 0.007
8,62 ¢.080 0,007 * g.72 £.08? 0.087
¢80 .68 8,087 * 2.9 8.822 0.007
1.20 #.087 8.0q7 * 1.10 g.ee? #.088
1.28 0.002 @.008 * 1.30 2,027 2.008
140 &.pas 4,808 * 1.8 & 087 .00
1ER ¢.80° 0008 * 1,72 #.602 »,008
1.88 #.067 6.008 * 1.9 4.002 #.008
2,80 ¢.002 §.008 * 2.10 4,882 0.0e8
2,28 e.03: ¢.608 * 2.3 2.022 ¢.208
2,40 g.002 g.q08 * .50 8.002 ¢.000
7,60 g.eor g.geg * 2.7 2.262 f, 068
2.8% 087 g.oo8 ¥ 2,96 8.0m #.008
1.06 p.ee’ o.a28 * 318 8.423 f.p2s
3,28 g.ee3 a.e09 * 3.3 0.a02 6,019
3.40 e.022 g.013 * 3.5¢ .00 0.0:0
3,60 8.0 o212 * 378 0.003 6,010
182 2083 f.01e * 1.9 .03 2.018
$.0n £ 8.010 * 4.10 @.802 8.010
4,28 ¢. 083 2.1t ¢ 4.3 6.903 p.811
§.40 8,007 p.a11 * 4,56 8.003 8811
4.60 f.023 0.411 * 4.7 0.003 8.011
4.80 6,003 g.e11 ¢t 4,98 ¢.083 8.611
5.90 g.0e3 g.611 ¢ 5.10 8.983 g.011
5,20 B,863 g0ty 5.36 .20 9.011
5.40 @.073 g.e11 5.5 @822 8.011
560 $.821 0,011 * 578 ¢.903 B.011
5.9 8,002 p.oi1 ot £.90 8.002 0.7

£.62 2.023 e.en 6.10 2,084 g.e12



tige
(hr.}
£.10
6,20
6,40
6,60
6,50
7.00
7,26
7.40
7.60
7.80
§.00
8.20
8.40
8.6
§.80
9,00
9,20
9.40
§.60
9,802
16,08
10.24
10.42
10,60
.80
11.00
11,28

rainfall
{in.}

?.004
0.004
.004
0.004
0.004
8,004
0.004
0.004
0.004
0.804
9.904
0.005
.006
0.005
8,605
0.005
8.06¢6
8.00¢6
6.6¢7
2.007
. pa7
0,008
.008
2.011
8.011
8.e11
a.p18
#.018
8,140
0.140
g.142
8.02¢
0.02¢
#.014
a.01¢
0.814
8.817
g.e10
g.a08
¢.008
0.008
0.886
g.00¢
g.90¢
?.008
0.20¢
.08
0,006
p.00¢
¢.086
0,206
2,623
8.063
2.003
8,003
0.003
6.06"

hvdrograph
{cfs)
£.612
8.013
2.014
8.014
8.014
¢.014
2.014
8.014
0.014
g.e14
0.014
0.617
¢.018
0.819
2.019
0.619
2,022
.022
8,023
8.025
.05
2.0
$.01
8.037
8,042
g.e43
,06!
#7368
9.271
0.480
.52
2.185
112
8.078
8.05¢
2.851
.24
6.038
#.034
0,030
0.429
¢.022
0.821
@.021
8.621
@.021
2,871
8.021
.82
8.021
f.021
£.01
g.012
6,012
8,812
g.012
.217

I . . T S T S I . T T T S S N

tire
{hr.}

6.30
§.5¢
6.70
6.98
.18
7.30
1.5
7,79
7.99
8.1¢
8.3
8.50
8.70
8.90
9.10
9.38
9.5
9,72
9.9
10.10
10,38
18.52
18,78
1¢.90
11.18

1.5

11,98
12,10
12.30
12,50
12.7¢
17.90
13.1¢
13.3¢
12,58
1.1
13.9¢
14.18
14.3¢
14,5
14,76
14,92
15.10
15.32
15.5¢
15.70
15,96
16,18
1£.30
16,57
16.78
16,9
17.1¢
7.2

rainfall
fin.)

2,804
@.004
0.004
0,004
4.004
8.004
0.904
¢.004
@.004
8,005
8.005
€.905
0.005
,00%
0.00¢
2.20¢
8.20¢
8,007
0.007

hvdrograph
(cfs)

6.014
8.014
8.014
8.614
8.814
e.014
8.014
@614
8.014
¢.016
0.018
8.418
8.419
8.019
2.021
2.922
8.022
6.0
0.025
.228
8.031
2.822
2.041
8,042
0,053
0.064
0.06¢
8.437
8.511
.2t
8. 142
h.099
0,01
8.6%2
£.045
g.e20
0,037
8.031
.229
8.80"
0.021
2.2
6,021
9,821
e.021
2.823
.02
£.021
0.e2!
0.8:7
2.813
g.e1?
¢.012
2.012
8,912
e.e1l



tine
{hr.}
17,30

17,40
17.68
17,80
18,08
18,28
18,40
18.60
18,50
19.60
19.2¢
19,48
19.60
19,80
20,00
20.28
20.48
20,60
20.8¢
21,00
21,28
21,49
21.60
21,08
22,00
22,28
22.40
22,60
22,82
73,00
20
23.40
23,60
PER
24.60
74.28
2447

rainfall
{in.}
8.002

URX
¢.083
¢.003
@.003
¢.003
@.003
¢.003
@.003
0.903
¢.003
.03
.002
¢.003
0.803
8.002
8.0
0.002
.00
9.002
2.902
.00
¢.e0?
¢.002
0.a07
8,002
0,002
¢.e02
2.60?
2,007

hvdrograph
(cfs)
8.a1?

8.812
a.e12
é.012
0.01?
8.812
8.012
¢.012
¢.012
8.812
2.012
8.812
.012
¢.012
g.012
.009
8.9¢8
#0068
0.002
0.008
.08
0.008
0,008
¢.002
0.008
0.008
g.08
¢.00¢
@008
.08
0.008
¢.008
R
¢.005
¢.002

8. 0az

L I

time
{hr.)

17,50
17.78
17,98
18.12
18.30
18.5¢
18.79
18,90
19.10
19.30
19.50
19,74
19.9¢
20,19
20.38
20.50
.70
78.90
21,18
21,30
21.50
.78
71.92
22,12
22.3
22.50
2.7
22.00
23,18
PENC
23.5¢
237
3.9
2410
2.3

rainfall
{in,}

2.003
0.063
2,803
2.003
8.003
8.903
¢.003
¢.063
2.903
¢.00
.903
2.003
2.003
0.002
.002
.002
2.002
0,002
.002
f.602
8.002
.92
8.0%2
@.887
.¢22
2.0
.002
@.007
0.002
8.007
0.002
0.682
.00
#.008
f.goa

hvdroaraph
{cfs)

¢.012
0.812
2.012
2.817
0.012
0.012
0.012
8.012
8.012
8.012
8.012
8.012
¢.012
.01
2.009
@.408
¢.008



Proiect Title
WATERSHED HYDROG

= 01d Whitmore Canvon Mine Water @62k

RAPH

Inflow inte structure ¢ 1

Structure t

e

full

-- Watershed data for watershed ¢ 1

Curve nugber
Arez

Hydraulic le
Elevstion ch
Concentratio

ngth
800¢
n tire

= 1000

= ¢.4 acres
= 100.08 Feet
= 0.8 feet,
= 8.14 hours

Concentration time type = SCS Upland Curves
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-- Total Ares
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Tatal precip
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tine
{hr.)
6.1¢
6,20
6,40

rainfall
{in.)
8.000
8.000

0.000

hydrograph
fefs)
.034
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rainfall
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@.006



Circular Chapnel Bnzlveis & Desicn
Solved with Nanrine’s Equation

(pen Charnel - Unifare flow

Worksheet Nams: Whitmore Canvon 822
Comment: 15-inch Principal Spillvay
Solve For Full Plow Capacity

Given Input [ata:
Diameter......ovs 1,25 ft
§100€..vvvuvvnns,.  0.0200 fL/ft
Manning’s 0....... 8.024
Discharge.....v... 5.19 cfs

Computad Results:

Fell Plow Capacitv,. ... 5.19 ¢cfs

Full Flaw Desth..o.o,.. 1,25 ft
[ERE13 14 AN 4.23 fos
Flow Brea......... 1.23 sf
Crities! Depth .. $.92 fr
fritisal 5.0274 frife
F 180,60 %
Pull 5.19 ofs
Quay £ <&t . £.8% ofe
Fraude Nomber, ..., FULL

fpen fhapral Plag Medule Varcion 2,21 (n) 1992

Kaestad Mathods, Ine, * 37 Brogkside B9 * Waterburv. [t 04728



Circular Chanpel Analysis & Desian
Solved with Manning's Equation

Open Channel - Unifern flow

Worksheet Name: Whitmore Canyon 0622
Comment: 8-inch Victaulic, I-tie to adjacent pond
Solve For Full Flow Capacity

Given Input Data:

Diameter.......... 2.67 ft
Slope....iviiiiins 0.6145 fr/ft
Manning’s 0......e 8.610
Discharge......... 1.92 ofs

Comauted Results:
Pell Flow Capanity..... 1.92 ofs

Pull Flow Depth........ 8.67 ft
Velocity.......... 5.44 fos
Plow Area......... 2,35 sf
Critizal Depth..., 8.6 £+
Critical Slope.... 0.8126 ft/ft
Percent Full...... 102,28 §

Pull Canacity...., 1,92 efs
(NAY 8.940........ 2,86 ofs
Frogde Number..... FULL

QOpep Chznral Flay ¥odule, Version 3.2t fc) 1992
Hzestad Methods, Tne. * 37 Brookside Rd * Waterburv, Ct 26768



New Whitmore Canyon Mine Water Impoundment - NPDES @@2B

Impoundment 992B sustains average mine water inflows of 6@@ gpm.
The impoundment may receive mine water discharge water from an 8-
inch inlet pipe, with either pond or both ponds in operation. No
surface water runoff is diverted to either pond.

The @02B impoundment discharges through a 24-inch CMP and can
divert water to the adjacent pond if the water elevation rises
above the 24-inch outlet. The impoundment discharges throuch at
elevation 7003.8 when the contained volume of the pond is
approximately 4.12 acres. This volume allows 1.47 acre-feet
sediment storage and 2.65 acre-feet water storage for a 24-hour
retention period. An additional 2.21 acre-feet of capacitv exists
between the bhottom of the 24-inch CHMP outlet and elevation 7008
feet (1 foot of freeboard at the top of the impoundment). The 8-
inch cross-tie pipe is at elevation 7@21.8 feet, 2 feet helow the
24-inch CMP outlet.

Impoundment @@2B is capable of discharocing 16.98 c¢fs through the
24-inch CMP and diverting flow back through the 8-inech pipe to the
adijacent impoundment. The 24-inch CHP passes a 25-vear, 6-hour
storm prenipitation peak discharge capacitv of .72 cfs plus the
maximum discharge of 1.34 cfs for a total storm discharge of 2.048
cfs. The impoundment controls a 12@-vyear, 6-hour event hv canturing
the @.11 acre-foot event within the 2.21 acre-feet of capacity
between the outlet elevation and the free-board elevation while
simultaneously discharging a maximum of 2.25 cf=.

The 24-inch CMP can sustain blockade exceeding 86% of the available
capacitv and still maintain proper flows. Based on a worst case
scenario of total blockage of the 24-inah CMP and the 8-inch cross-
tie pipe while actively pumping mine water (600 gpm) to the
impoundment, a 1@@-vear, 6-hour precipitation event will bhe
contained within the excess capacity of the impoundment as will
more than 24 hours of mine water inflow.



Sunnyside Coal Comeanv

FEW WHITMORE CANYON MINE WATER PORD

KPDES 028

WATERSHED ARER

Pond Surface

POND CAPACITIES

Total As-built Capacity
Capacity w/1" freeboard

Temporarv storage capacity

Sediment load capacityv
Bvailable Canarity

STORN DATA

Precipitation
Peak Tisrhargs
Diszharge Volume

QUTLET DATA

Diapster
Slone
¥snning’s o
Discharee
Velonity

SEDTNTRT 10D - Remujred
finifore Sail Loss Equation)

Pond Surfane

Slope
Aeres  Lenath

8.62 100.9

Rore-
Fest

£,93
6,33
A
147
2.65

S80S 6-hr desien
25-vear, £-hour

1.62
a.m
¢.e8

inohes

ofs

(NP
7.000 feet
8.017 ftift
2,024
15.920 ofs
5.098 fos

Sed Can,

arra-feet

DATA SUMMARY

Elev H
Change  Slope

Routing
N Seqment

¢.e 8.0 108 Rone

Thased on 662 gon!

§C8 Type 11
18-vear. 24-hoyr

1.84
2.83
810

inches
ofs

acre-feet

Pipe

0,667
(8. 015)ft/ ¢
¢.012

1,926 cfs
5,442 fne

fest

k= R 14 L¢

Bore-feet Tong/he

Pile;  Ponddata,we!
Elev COMMENTS
Lencth  Chanae
No surface water runoff caotured

Rzcludes capacity above freeboard
Capacity between outlet & freeboard
Desian sediment load capacity

Tvp. capacity for 24-hr retertion

SCS f-hr desion

108-year, €-hour
2.85 inrhes
2.9 ofe

8.11 acre-feet

Spillvay

i3



Prodect Title = Rew Whitmere Canven Mine Water 07F
WATERSHED HYDROGRAPH

nfiov into structure § !

Structure tvpe: Bull

-- Watershed dzta For watershed 1
Curve pugher = 100.0
Brez = 8.6 acres
Hydraulic lenoth = 100,08 Fest
Elevation change = 0.0 feet,
Concentration time = 8.14 hours
Concentration time type = §CS Upland Curves
Unit hvdrograph type = Disturbed

- Totzl Area = @facres

= 1.6 inches
= 80 £ hoyr desian storn
= 077 ofs

= B.0F zore ft
tins rainfall  hvdrograok tigs rainfall  hvdrogravh
{br.! fir! {nfe) fhr.! fin,! lefs)
0.8 2,008 ¢.a02 * 8,12 g.ep 228
&0 g.p2 faLe 6.3 7.210 2.05¢
242 a.an 2.pea t 2.5 2.012 3.062
p.eo ] 2,70 ropLE p.asg
080 apen t 2.9% 0.2 .97
1.¢2 gpa * 1,10 ! ¢.097
1.2 g1 1.3 2,121
1.é 00 AR 158 ¢.182
1,68 p: 8,133 * 1.78 0,167
1.82 R p.17c 2 1.90 ¢.e3 a.18!
2.80 ¢eu g1y L 2N 0427
i 2,12 ff11 2.3 2.1 .67
240 e 0,707 ¢ 2,58 2,121 ¢,718
7.e0 iy 8688 2,78 0.03: 2.79¢
2.8 8.232 8,243 * 2.9 2,237 ¢, 280
708 L g1t 310 p.o2n R/
.0 226 n162 * Rld 2026 B, 158

1
,,,,, 31,56
8.133 ¢ 3,70 ¢.618 ¢.116
3.8 2,018 ¢.108
18 6.181
3,097 * 4,30 ¢.01¢ .09
0.095 * 4.5 @,81¢ f.093
A 713 ¢ 287 * 4.7 #.6:2 p.081
8.31 p.e79 ¢ 4.40 8,013 9.078
8.271 * 5.12 g.e12 2.074
g.871 * 3 ¢.817 4.078
&
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rainfall
{in.}
0,002
8,000
0.000

hydrograch
{cts)
8,043
8.016 *
#.007 *

o
(9935

{hr.}

6.3@

rainfall
{in.}

¢.000

hvdrograph
{efs)

8.00



Protect Title = Fev Whitmore Canvon Mine Water 4ZF
¥ATERSHED HYDROGRAPH

Infiow into structure ¢ 1

Structure tyse: Nall

-- Watershed data for watershed § 1

Curve nusber = 100.0

Area = 8.6 acres
Hvdraulic length = 100.60 Feet
Plevation change = 2.8 feet,
Concentration time = 8.14 hours

Concentration time type = §CS Upland Curves
loit hydrograph type = Disturbed

-- Total Area = 8.6 acres

-- Store data
Total orecinitation
Storm tvpe §CS Tyne 7 storm. 24 hour store
Pesk Discharge 2.83 cfs
Mscharee velume = 0,18 acre fr

1.8 inches

tine rainfall  bvdrograph tine rainfall  hvdrograph
{hr.) (in.} {efe! (hr.) {i=] {cfs!
7.08 2.002 g.000 * g.10 2.642 8.00%
¢.22 e ¢.ep0 8.3 0,022 e
2.40 ¢.002 a.81t * .50 h.607 8,011
¢ 6.ep2 a.p1 r 2.70 [y &
2.8¢ 6,082 g1 ¢t .90 2.007 8.011
1,80 £.620 g.611 ¢ 1.18 8,002 g.e12
1.2¢ g.022 2.2 1,38 ¢.002 .83
R Nt £.013 * 1,50 g.022 .6:3
1.60 g.022 g.e12 ® 1,78 .00 g.013
180 o 807 f.o13 t 1.9 £.002 2.812
2,00 .802 a3 * 210 ¢.082 8.0:3
2.20 g.ee? RO 2% ¢.08; ¢.0:3
2.4 8027 p.aiy ¢t 758 8.007 g.213
1 FE 2.022 g.813 ¢ 2,78 ¢.202 8.013
2,82 ¢.ea2 g.213 * 2.92 8.82?2 2.213
148 0,002 p013 0t 3.0 ¢.002 ¢844
3,70 2.022 #.215 * 3.30 8022 2.015
3.48 802 2.015 * 150 ¢.082 2.01%
3,68 8.923 ¢.015 * 3.78 @.803 @.815
3.80 8.683 g.a1c * .98 ¢.001 g.215
4.00 8.003 8.015 * 4.18 8.083 8.01¢
4.2 ¢.00" g7t LK .20 ¢.0!7
§.42 8,003 9.017 * 4,50 0.002 8,218
4,60 £.002 p.a1e * 4,70 @.007 f.A18
4.88 ¢.003 g.018 * 4,90 8.003 0.018
5,20 8.062 g.0:8 5.10 g.002 8.818
5.28 2.633 g.818 * 5,30 .63 ¢.018
5.¢0 8,807 ¢.a1e * §.50 ¢.00? 8,018
5,60 7,003 P g8t 578 #0862 8,018
5.0 oot g.o1m * £ 90 p.oM p.p1e

£.02 8.823 AL £.16 0.004 e.028



tine
{hr.)

6.10

£.20
£.40
6.60
6,80
1,08
7.20
7.40
T.40
7.80
8.88
8.20
8.4¢
8.60
8,80
9.00

9

.20

9.40

9

6@

9.80
16,00

10,20

1@

40

10,60
1¢.8¢

1

"

bt A ek hem A e

1
1

B N T AT

0
N
40
50
2
00

20
A

4
60
an
a2
10

13.4¢
13,60
13,80

14
14
14
14
14
15
15
15

.
-

.09
s
40
.60
.80
e
.28
42
g

15.8¢

i

16

28

28

1¢ 40
16,68

1€

17

.88
08

1198

rainfall
(in.)
2.004
2,004
8.008
8.904
2,004
0,004
0.00¢
¢.004
2.004
¢.004
.004
0.005
2.005
8.005
@.205
8.00%
N
¢.906
0,087
9,007
0,087
f.008
¢.nes
g6
@81
¢.011
f.018
2.818
0,148
2 140
g.142
2.026
2,02
o014
?.a14
NG
8.1
g.010
8.00%
¢.008
0.008
0.00¢
0,006
8.00¢
¢.907
0.0¢¢
a.00¢
8.006
.ok
8.006
&.805
8.002
0.pp2
2.203%
0.06?
0.0
881

bvdrograph
(cfs)
0.020
8,021
8.02?
8.022
8.022
¢.022
2.022
8.022
0.022
8.622
g.e22
8.027
0.028
8.029
2,030
8.831
¢.034
8.035
2.237
9,038
.03
0.048
¢.0c2
8.058
@.05¢
8.068
0,008
¢ 104
2.430
0.764
¢.823
8.294
.17
#.124
# pso
281
f.064
9.069
.053
0.047
0.046
8.038
¢.033
8.033
2.3
2.033
#.033
8.033
.00
8.823
2.033
8.022
p.a%0
8.0
p.028
.00

W Nded

L I I T S T S T T S S S S PR

tine
{hr.)

£.30
6.5¢
6.78
6,90
7,18
1.3
.50
1.78
7.9
8.1¢
8.30
8.58
8.70
8.90
9.10
9.3
9.50
9.78
9.92
1010
10,38
10.5¢
10.7¢
16.92
11,18
11.32
11.58
1.7
11.92
12.18
12,36
12.50
12.70
12.9¢
13.10
13.30
13.50
13.7¢
13.98
14.18
14,3
14.50
14.78
14.92
15.18
15,32
15.50
15.78
15.92
1¢.12
16.3¢
1£.50
16.7¢
16,90
17.12
17.30

razinfall
(in.)

8.904
0.004
9,004
2,004
8.004
£.004
@.004
0,004
0.904
€.005
2.005
0,005
8,405
@.225
8,006
.00
.006
6,287
09.007
0. 008
@.008
G002
2.811
¢.elt
g.e18
€018
2.018
2.148
8,149
¢.22¢
8.926
¢.02¢
g.014
¢.014
0.0t
8010
g.e10
0,908
6.008
0,806
0.00¢
#.006
0.086
¢.00¢
8.006
0.00F
0.006
. 00f
0.00¢
0.082
9.003
a.802
8.002
@.02%
e.803

¢.ae3

hvdrograph
{cts)

8.022
0.822
¢.022
8.422
8.022
0.622
e.e2
¢.62?
0.422
0.02%
8.828
8.929
.03
8.01
.233



tige
{hr.)
17,30

17,40
17.6¢
17,82
18,00
18.28
18,48
18,66
18.8¢
19.0¢
19,20
19.4¢
19,68
19,80
0.8
20.2¢
26.42
20.60
20,90
21,00
1.8
.40
21.68
21,50
22,40
22.26
22.42
22,60
12.80
23,00
73,20
23,48
VN
AR

.00
1 e
b AT

-3 o~

~
e~

. 42

rainfall
fin.}
2.003

0.003
0.903
8,083
¢.403
¢.003
¢.003
8,003
¢.003
0.903
.003
.003
¢.083
8.003
¢.em
#.002
0.02
0.082
.02
8,002
8.607
¢.002
8.002
g.0¢2
.08
a2
0.007
8,002
@.002
8,002
0.007
0.082
¢.6n
2,002
.0
2.002
¢.082

hydroaraph
{cfs)
8.020

0.020
0.020
9.628
0.02¢
8.020
6.029
2.020
9.02¢
8.020
8.020
8.020
9.020
0.020
@02
8.014
8.013
£.013
.82
a.e13
6013
8.013
g.0:2
8,013
8.013
#.013
#oa1e
8,013
9,012
2.¢13
g0
.13
B2
2,012
e.213
8,002

2,808

L T I I . T T S S N L

D T

tine
{hr,)

17.58
11.78
17.98
18.1¢
18.38
18.50
18.7¢
18.92
19.1¢
19,38
19.50
19,72
- 19.9¢
20,10
20,30
2.5
0,78
20.90
21.10
N
21.50
21,78
21,90
2,10
2,3
22.50
0.7
22,9
3.1
3.
21,50
13.78
23,92
24.18
2,30

rainfall
{in.}

8.003
.03
¢.083
¢.003
0.003
2,003
0,023
8.003
8.003
0.003
8,003
0.023
4,003
¢.607
8.002
0,002
2.00?
8.807
¢.ae?
8.007
8.082
¢.ee?
.07
Ry
0082
#.00?
¢.002
#.022
2,082
%687
2,002
8,007
¢.082
8.000
R

hvdrograph
{cfs)

0.020
8.020
8.020
¢.020
8.020
¢.020
8.020
8.028
8.020
0.020
8.020
0.820
0.020
8.017
8.614
0.813
8.e12
¢.002
8.813
@.413
2.013
9.813
2.013
2.613
8.813
8811
8.013
0.813
g.813
g.012
A.813
0.013
¢.213
8.0087
.01



Profect Title = New Whitmore Canvon Mine ¥ater @02F
WATERSHED HYDROGRAPH

Inflow into structure & |

Structure type: Null

-- Watershed dats for watershed ¢ 1

Curve pumber = 100.9

Area = 8.6 acres
Hvdraulic length = 100,00 Peet
Elevation change = 0.0 feat,

Concentration time = .14 hours
Concentration time tvpe = §CS Upland Curves
Urit hvdrograoh type = Disturbed

-- Total Area = .6 acres

-« Store data

Total precipitation = 2.8 inches
Storm type = §CS 6 hour desien storm
Peak Discharae = 0.9 cfs

Hscharae volume 2.11 acre ft

tine rainfall  hvdrograoh tine rainfall  hvdroaraoh
(hr. ! {in.} fefs) thr 1 fin.} fofs)
& ¢. 200 &.gop * @.18 ¢.012 8.23%
8.2¢ .813 £.057 * 8,3 g.012 2.61
8.40 8.21 ¢.e7¢ * 8.52 g.2:3 2.478
B.60 ¢.022 g.a3¢ * 8,74 6,000 ¢.10¢
.80 6.228 8,114 * 0.90 2,022 8.11%
1.68 e f117 0 .18 £.02? .123
1.26 g ¢.127 * 1,38 g.822 4,128
1,48 8.e:2 ¢.178 * 1,50 0.62? 8.179
160 2.039 g.175 ¢ 1,76 2.239 g.211
1.82 £.2%9 6.3t 1.99 0.029 ¢.228
7.68 2.03¢ #2120 * 2.10 f.153 f.52
2 @182 e 2.3 ¢.1582 0.844
2,42 ¢.182 £.88% * 2,50 153 f,0p9
.68 g.04 #2612 * 2,78 0.841 6,778
2.8 6.041 2.308 * 2.92 8.241 2.264
3,80 0.44: ¢.24¢ * 3.1 0.433 8,223
3.0 6.033 g.7e5 * 3,3 ¢.033 8,202
3.40 a2 8.197 ¢ 1.5 0.022 0.19%
3.60 2,823 8,168 * 1,78 2.e13 8.147
3.8 7,023 el 1,99 0. RE
4.00 8.022 8.134 * 4,10 8,420 8.128
4.2 0.028 0,123 ¢ 4.30 #.00¢ 8.171
4.4 g.020 6.12¢ * 4.5 8.020 0,120
4,66 f.01¢ g.112 ¢ 4,78 0.01¢ 6.1e?
4 R0 2.81f f.ten * 4.9 8.2%% 0.098
£.60 g0t @00t * §5.10 8,015 2,093
£, 8.015 g.092 * 5.30 8.015 .28
5,68 ¢.0:% 9.088 ¢ 5.58 8.015 2.08¢
5.60 g.a1¢ 8.892 ¢ 5,78 ¢.216 .09
L e.0lf @97 * 5.90 ¢.2i6 8.097
£.30 g.814 0.098 * £.10 9.000 0.054



time rainfall  hvdrooraph tipe rainfall hvdrograph

{hr.} {in.} {cfs) {hr.} {in.) {cfs)
£.1¢ 8.000 6.05¢
6.20 2,000 6.0 * 6.30 0.900 2.089

6.40 ¢.000 0.603 *



s & Design
Boyation

Cirzelar Chaone! Analysi
8alved with Nanning's

Oper Channel - Onifere flow

¥orksheet Name: Whitmore Canyen @428
Comment: 24-inch CMP Principal Spillway
Solve For Pull Flow Capacity

Giver Input Data:
Diamster.......... .80 £t
$lona,.vovvviinnn, 8,817 ft/f:
Manning’s n.,..... 8,024

Velogity,.ovil.,

Plov Area......... §¢

a2 LT D
P 3 -
pr=Y
)

o
25

L4t ft
0.022

Pepsert Fuil.,,... 100,00

~e Py
<

Full Cazanitv. ... 15,99 ofs
o4 GA% . q

C¥IY B84, ... 17,19 cfs

Pragds Number..... PULL

fner. fharne Flaw Mrdnls, Version 3,21 fa} 1008
Haestad Methods, Tnn ¥ 37 Rrockside BY ¥ Waterburv, Ct 8€700



Circular Chaonel Analvsis & Design
Sclved with Manning's Equation

Open Channel - Uniforr flow

Worksheet Name: Whitmore Canven 6628

Commert: 8-inch Vietaulic, I-tie to adiacent pond

Solve For Full Flow Caparcity

Given Tnout Data:
Diameter.......... 0.67 £t
Slope,....... veee. <0845 fH/ft
Nanning's n......s 0.018
Dischares,.....\0s 1,92 cfs

Comouted Rasults:

Worksheet dees not have caleulated results.,,

Qper Channs) Flew Nodule, Version 3,21 /o) 16920
Hasztad Methads, Ine, * 37 Brookside R4 * Waterhury, Ct 0R70%






Clear Water Pond

The Clear Water pond (NPDES discharge point designation @@4) is a
water storage pond and final sediment pond located immediatelv
adjacent to Slurry Cells No. 1 and 2. It is an off-channel,
temporary impoundment pond with a total as-built contained volume
of approximately 5.42 acre-feet. Fed bv Slurrv Pond No.l1l angd 2
through an 8-inch inlet pipe, the Clear Water pond is constructed
to store approximately 1.13 acre feet of water. In addition, the
pond captures runoff from a small area immediately surrounding the
pond.

The structure is a temporaryv impoundment as addressed in R645-301-
733. The structure is not addressed hy the MSHA criteria of 3@ CFR
77.216(a). The impoundment meets the single-open channel spillwav
exemption of RE45-301-743.132 hv meeting the reguirements of RE45-
31-742.225.2.

The impoundment is desianed for 24-hour retention of water from the
Slurrv Ponds and when in use tvpically discharages 3@ opm with
maximum flows of 255 coom. The structure continuocuslv discharges
throuah a nmerfarated f-inch standpipe. The 8-4nch pipe is the only
spillwav.

The impoundment reguires a maximum of 1.13 acre-feet of storage
{hbased on 255 agpm) as an impoundment for the Slurrvy Ponds. The
impoundment is discharged throuagh an 8-inch perforated pipe when
the contained volume of the pond is aprrovyimatelv 2,29 acre-feet
{an as-built 1.16 acre-feet sediment volume plus a 1.13 acre-feet
storadge volume). The pond has an additional rapacitv of 2.44 acre-
feet of temporarv storage hetween the discharge elevation and the
freehoard elevation. This tempcorarv storage area simultaneounslv
discharages when in use.

The 8-inch standpive provides an emeragencv dischardge 1 font helow
the ton of the pond, maintaining 1 foot of freebhoard. The pine has
a full flow cavacitv of 3.16 cfs. At the freehoard elevation. the
outlet pipve passes a 25-vear, 6-hour precipitation peak discharce
of 1.16 c¢fs plus a peak slurrv pond water discharge of @.57 cfs for
a total of 1.73 cfs. Below the freehoard elevation. the impoundment
contains the 25-year. 6-hour event within the available temporary
storage capacity and simultaneously discharges at hetween 3@ and
255 apm (@.087 to @.57 cafs) throuah the perforated pipe. The
impoundment controls a 100-vear, 6-hour event bv capturing the a.37
acre-foot event within the 2.44 acre-feet of cavacity between the
outlet elevation and the freehoard elevation while siwmultaneouslv
discharagina throuagh the perforated portion of the standpive.



Sunnyeide Coal Company
CLEAE WATER POND
NPRES @ed

WATERSHED AREA

Pond Surface

POND CAPACITIES

Total As-built Capacity
Capazity w/1’ freeboard
Temporary storage caparity
Sedinant lnad capacity
Brailahle Capacity

STCRY DATA

Precivitation
Peak Dicobaroe

Discharge Volume

QUTTRT MTA

Nzrrine's
Nanhzrae

Velarjty

Pord Surface

Acres

2.16

Acre-
Feet

5,42
4,73
2.44
1.1€

1,12
§CS 6-hr
25-vear,
1.62

11E
@29

(P

§lope
Lenath

§5¢.¢

desian
f-hour
inches
¢fs
arra-fest

fost
ft/fr

“ty ¥
T3
A

Sed fao.

Bore-feet

g.00

DETH STMMRRY

Rauting
§lope (K Seamwent

100 Yone

Thaged o 285 apel

808 Tvoe I7

8
1e-vear, J4-hour

1.84 inches
Y rfc

acre-feet

=
‘r
™
3

<y T

DO A D

A= R ¥ 18

Tons/b»

2.9

Lenath

8€8 §-hr

102-year,

P

Tile:

Elav
Chanae

design
A-hayr

inches
ofs

R

acre-feet

Penddata.wei

COMMERTS

No surface water runoff captured

RBrcludes capacity abave freehaard
Capacity between outlet & frechnard
Design sediment load capacity

Tvo. capanity for 24-hr retertinn



v Prodect Title = (le3r Water Pond
WATERSHED HYDROGRRPH
Tnflow inte structure # 1
Structurs tvoe: Null

-- Watershed data for watershed § 1

Curve pumber = 168.¢

Arez = 2.7 acres
Bvdraulic length = 552,00 Feet
Elevation chanoe = 8.8 feet,
Copcentration tipe = 1,78 hours

Concentration time tvpe = 80§ Uplard Curves
Unit hydrograch tvse = Disturbed

-- Total Area = 2.7 acTes

- Q#rr‘rr rh?«

Total orecipitation = 1.6 inches
Sts‘: tvoe = 808 & hoyr desisr stere
Peak Discharae = 116 ofs
Discharcs welure = 3,79 atre ft
) tine rainfall  hvirogra time rainfall  hvdrograch
(ke ! [afe! {hr.} fin} fcfs!
p.a0 B.eae 8.8 ¥ [ a.e10 .07
¢ gon foog t 0.3¢ £ f,00¢
#.48 poae p.ei4 * Lonp 2010 2,000
7.6 P.0F g.ae ? el afr ¢.edd
58D 9.01¢ g.esy ¢ e @016 p.ore
LE 2.0 ¢.ga5 ¢! i1e LA o.oied
1.0 8017 8,127 ¢ 1,3 p.a17 ¢140
1.42 #.217 p1eY 1.5¢ #oo1? g.18e
160 6.3 I 1.7 g2 4,272
LR RN g.241 ¢ 1.9 e 7 MR
2.0 gy g.287 ¢ z. 18 £.321
o 2.2 YA £.37 ! o3 ¢.42¢
2.4% 6.12! 8.497 * 2,58 2. 58¢
2,60 EREY £.6E5 * 278 f.748
2.8 8.032 ¢.83%¢ * 2.9 8.910
1.00 2,032 ¢.93¢ i 1,065
.8 0,026 1,120 ¢ .32 1,154
342 RS 1168 F iLEe 1,158
- 1,68 2,018 L W 1.06¢
3.8 2,018 1.61¢ ¢ .90 967
£.00 g0 2014 * 4,18 6.816 0,858
. £.2 0.617 B.822 * 1.0 0.01¢ 0,747
4.4 ¢.018 g0t ¢ 4,50 8.21¢ 0,663
4,508 g.0:3 g.631 ¢t 4,72 2.013 b7
.80 g.en3 2,587 * 4,9¢ 8,312 8,568
- 500 ren poeee £.12 853!
£ a0 2,513 ¢ 5.3 8.4%7
5,47 g.e1? £.48¢ * £.50 foLrg
~~~~~ 5.60 g.e13 4448 * 5.78 0.434
5,82 8,017 f.420 * €. @, 467
£.38 a.en 8,394 * £.108 4.8




tige
{hr.}
6.12
6.20
6.40
6.6
£.80
.08
7.20
7.40
7.6
7.88
§.a0
8,20
8,40
8.69
§.898
9.0
5.2
9.40
9,60
9,8¢
12.00
10.20
18.4¢@
12,60
10.8¢

rainfall
{in.}
.0%0
0.000
¢.800
0,000
¢.000
.620
0.000
2,000
0,000
0.000
2,000
¢.000
8.002
¢.ea0
¢.200
.080
8.082
8,000
2.8
@.e00
7,800
2,002
g.e00
¢.000
0.800

bydrograph
(cfs)
@380
8.365
0.333
8.296
8.255
8.210
0.166
8.131
¢.182
¢.078
8.06!
8.258
@.042
8.83%
g.278
8,023
¢.c18
g.014
g.010
¢.087
8,89t
¢.002
0.001
8,002
¢.aen

L . T I I R e

-

L I e

time
{hr.}

6.30
6,50
6.78
6.5¢
7.18
7.30
7.5¢
1.7
7.40
8.10
8.3¢
8,50
8.7¢
£.92
1@
0
5@
N
9

10
vl

TR LS WD WD D D

— s pen A
TP D S
3 AT a2

rainfall
{in.}

2,200
¢.0a0
¢.000
4.06¢
¢.000
0.000
9.000
0.000
8.002
8,000
0.000
¢.008
0.808
2.000
0,002
8,080
VR
g.ex
@.a82
&.00¢
2,000
.02
8.008

hvdrecraph
{cfs!

8.35@
8.31%
8.217
£.233
8.187
¢.143
6.115
9,089
0.4¢69
8.055
8.04¢
0.038
.03
£.00%
.42
2,016
e.¢12
0,848
0.0e6
R
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Project Title

WATERSHED HYDRCGRAPH
Tnflov inte structore ¢ 1
Structure type:

(lear Water Pond

Rul

i

-- Watershed data for watershed 4 1
Curve pumber
Area
Hydraulic length
Elevation change
Concentration time

Concentration time tvpe

Unit hvdrograph type

-- Tota! Area

-- Store data

Tetal precipitation

Storn tvpe
Peak Discharae
Discharae vt

fen

[~ s S SY

R R R S T N N

A3 Laa

[FS RN
> > O m
R

Ty AFT R G LI Y e £ B e O

D D

IS e AT ol S
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= 7o

48

o o
TID

-
5

o
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LS e S T e
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Y

ey

.
= 5D

4

o Ty
DTD e S

Y
DD

e

A
=

ae
v lupe

= Di

2,

108.9

2.2 acres
= 556,08 Feet
2.2 feet,
1.78 hours
= §CS Upland Curves

sturbed

7 acres

1.8 inche

gne T

R

{
i

Ve 2§

17 ofs

t

8
o, 24 hour storn

i
tins rain

(hr.)
* p1e
' .30
* 8.5¢
' ¢.7¢
* 8.9
* 1,10
' 1.3
* 1.5¢
* 1.7
' 1.9
t 2.10
' 2.3
' 2,50
* 2.7%
* 2.90
* e
* .3
* 3,58
* 3,78
* 3,9
' 4.10
t 4.30
* 4,50
* £,
¢ §,90
' 510
' 5,30
4 £.58
* 5,72
* £.92
* §.12

hivdroarach

frfsl
g.6a8

£.00

¢.004
¢.007
e.011
0.01¢
0.00
8.0
623
¢.en
0.036
¢.028
0,040
0041
6.013
o044
0,045
8.84f
0.047
2069
2,050
005
¢.053
2053
0.056
¢.058
605
2.060
¢.061
¢.26!
8,662



time
{hr.)
6.10
6.20
6.40
£.60
6.8¢
7.00
7.28
7.40
7.6@
7.86
8.0¢
8.20
8.40
8.60
8,50
9. 43
9,20
g.42
9,60
9.82
18.62
18,20
10,42
10.62
16,80

.....

......

rainfall
{in.}

0.004
2.004
0.004
8.004
8.004
9.064
@.004
0.004
¢.004
9,004
¢.004
0,005
¢.008
¢.085
. a8
2.205
2,086
8.00¢
f,a87
8,887
p_pe7
0.008
¢.0a8
g.e1!
.81
[(Rah

.010

2.018

hvdrograph
{cfs)
¢.062
9.862
0.063
0.065
0.967
2.969
0.e7!
8.873
0.47¢
2.976
.077
.078
8.079
8.08!
f.08¢
6.087
¢.092
2.006
#1081
g.104
21
8.116

I . T S S S L T T S S S S S S

M W M N M M M M M % M e % e e w e e % e e

time

{hr.

6.
6.
b,

6,

T,

7,
T,

1.
T,

8.
8,
8.
8.
8,
g,
g,
9.
g,
9,
10,
18,
19.
1@,
1e.

11

13,
13,
13
13,
1

14
14
14,
14,
14.
15

15

15
1%

15,
1€,
16

16,

)

3
50
78
92
18
30
5@
T8
9
19
3@
50
i
9@
12
3
50
¢
92
16
3@
5@
s
5

12

3¢

5a

14

92

12

.30
&2
7
L

!

%
5
tl
%
e
3
50
g
e
10
3
R
i
%
1e
kig
50

rainfall
{in.}

0.084
2. 004
0.004
.004
8.004
0,004
¢.004
0,004
0.004
0.085
.0e5
2,005
0.005
2,008
0,006
g.90¢
8.00¢
8,087
@.0a7
0.008
8.008
2,068
g.21!
¢.e1
0.e12
#8180
2.018
214
¢.14¢
p.02¢
2.02¢
7.02¢
8.0
g.e14
2.012
g.e10
6,010
8,00¢
8.008
0.0%¢
8,806
¢.00¢
0.00¢
. 966
@.0n¢
0,40
2.006
0.0%¢
¢.00¢
€.803
8.823

a2

hvdrograph
[cfs!

8.063
8.06¢
8.066
0,068
8.078
Xp
0.074
8.075
0.876
9.077
0.078
9.080
0.083
0.08¢
8090
0.0%¢
8.093
8.103
8.109
8.113
8.119
8.12¢
2.135
8,148
8158
0.
195
267
423
59
718
i
179
178
109
2.974
8.835
8,638
0,558
8.475
8.430
£.392
8.358
8.32¢
2,298
p,07;
8.245
2.222
2.202
0178
8,158

@.142

IS R S T

b s



Project Title
WATERSHED HYDROG

= (lear Water Pond

RAPH

Inflow into structure § 1

Structure t

yoe:

Null

-- Watershed data for watershed # 1

Curve number
Area

Hvdraulic le
Elevation ch
Concentratio
Concentratic

-- Total Area

-- Storm data
Tetal precic
Storm tvpe
Peak Dischar
Dischares v:

tine
{hr.)
8.80
6.0
7.4
oo
4R

38

ba e e bea s D
>
>

<D

Bty

= I

Lot T £~ T

B T B P B R O O I O N S )
Ry

fa D o T S 3 S 0o O
)

i

TP
Do

=
>

>
PN

T

oy
=DOR

2

Py A LI LA e (T
-
=

o
g

nath
angs
b time

D time tvpe

‘tation
e
lips

rainfall
{in.}
¢.008
B.2:3
£.813
£ g0
&80
2.620
2.002
¢.222

= 160.0

2.2 acres
550,00 Feet
= f.2 feet,
1.78 hours

vpe = SCS Upland Curves
Unit hydrograph type = Disturbed

2.2 arres

2.@ inches

S80S € hour desiun starm

1.47 cfs
2.37 avre ft

hvdroarach
(cfs!

gz
¢.pa5 *
2.7 ¢
0.637 *
¢.087 *
p.1a7 ¢
.15 *
.84 *
@25 ¢
g ?
8.363 *
B.465 *
3,628 *
¢,.862 ¢
1.85¢ *
1,251 *
1.419 *
1.473 ¢
1.487 ¢

288t
1.15¢ ¢
1,013
g.887 *
8,798 *
f.74% *
g.69% *
¢.858
g.627 *
.57 *
4.5 *
9,490 *

—_ e b s D
Cad
=

S R I N S I N
g
=

3,50
17
3.9
4.18
4.30

£
-
ey

o e
=
=

ARt R  RRT IS
g
S

hvdrograch
{cfs)
g.e00



tine rainfall  hydrograph time rainfall hvdroqranh

{hr.} {in.) (cfs! fhr.} {im.) {cfsl
£.10 2,040 @, 481

6,20 .00 8.463 * 6.30 0,002 0.442
6.40 8,000 ¢.421 ¢ £.50 ¢.002 0.399
6.6 2,000 8.375 * 6.7¢ 8.000 8.350
6.8 4. 000 0.323 * €97 8,000 6.295
7.00 8.000 8.266 * 7.18 0.000 8.237
7.20 ¢.000 g.21¢ ¢ 7.30 .08 0.187
7.40 8.002 8.165 * 7.50 9.802 8.146
7.60 2,002 @.129 * 7.78 8.000 £.113
7.80 ¢.000 g.093 * 1.9 0.600 0.087
8.0 0,000 0.0771 * 8.10 8.009 0.069
§.20 8.000 6,063 * 8.30 8.000 8.058
§.40 8,000 g.093 ¢ 8,50 @000 0.044
8.60 8.080 4.044 * 8,78 ¢.000 ¢.040
.82 8,062 ¢.018 * 8,92 2,020 g.232
¢80 ¢.002 p.29 * 9.18 2,800 2.92¢
820 ¢.ep2 6.023 * 9.3 8.002 @.020
9.48 #0800 8.217 * 9,50 0.000 8.e15
9,64 8.002 g.013 ¢t §.72 £.082 g.a11
9,80 2,000 g.a2e ¢t 9,98 ¢, 000 g.02”
1¢.0¢ .00 ¢.00F * i1 2,808 6,024
10,20 4,000 g.oey * 16,38 8,500 0.202
10.40 f.002 a.0e1 ¢t 12,5 o400 ¢.a01
16,68 pope ¢.pa2 ¢ 10.7¢ 0.828 2,540

e

10,82 h.@at ppon



Circular Chanpel Analysis & Design
- Solved with Manning’s Equation

Open Channel - Unifern flow

Worksheet Name: Clear Water Pond
_— Comment: 8-inch perforated pipe
Solve For Full Flow Cavacity

Given Inout Data:

Diamster..... . ¢.67 ft
¢.2294 ft/ft
8.010
3

E ofs

5 Cad
Ay

a2

"
o
—t

=
=)

Open Channel Flow Module, Vers: 1 (g} 1992
Hasstad Msthods, Tno, * 37 B*ools;de P” * Waterturv, Ct 06728



Manshaft Sedimentation Pond

The Manshaft sediment pond (NPDES @@6) is located in Whitmore
Canyon immediately southeast of the manshaft, upper bathouse,
manshaft hoist building, and parking lot. The Manshaft sediment
pond is a small, off channel, temporary sediment control structure
with a total as-built volume of approximately 1.54 acre-feet.
Surface water runoff from three watersheds plus the ponds own
disturbance, for a total watershed of approximately 30.07 acres, is
captured by the pond.

The structure is a temporary sedimentation pond as addressed in
R645-301-732.200. The structure is not addressed by the MSHA
criteria of 30 CFR 77.216(a). The pond meets the single-open
channel spillway exemption of R645-301-742.225.2.

The structure includes @.65 acre-feet of sediment load capacity and
a 0.46 acre-feet of storm capacity. The pond discharges through an
18-inch CMP culvert when the contained volume of the pond is 1.11
acre-feet. The pond has an additional ©.14 acre-feet of temporary
capacity between the outlet elevation and the freeboard elevation.
This additional capacity simultaneously discharges when utilized.

The 18-inch CMP has a full flow capacity of 10.64 cfs. The CMP
passes a 25-year, 6-hour precipitation event of .87 cfs. The pond
contains a 100-year, 6-hour event of 0.40 acre-feet within the
existing ©0.46 acre-feet of active storm capacity.

The 18-inch CMP can sustain a total blockage and the pond will
contain the required precipitation events. The pond also contains
a 2-inch decant pipe. The 2~-inch decant pipe allows discharge of
major storm events after appropriate settling times. The 2-inch
pipe is normally closed.



Sunnyside Coal Company
KANSHAFY SEDINENTATION POND
a¥DES 006

VATERSHED AREA

Area I

Area Ila

hrea IIb

Area III

Pond Surface
fotals

POBD CAPACITIES

Total As-built Capacity
Capacity /1" freeboard

Temporary storage capacity

Sediment load capacity
Available Capacity

STORX DATA

Precipitation
Peak Discharge
Discharge Volume

QUTLET DATA

Diameter
Slope
Nanaing's o
Discharge
Velocity

SEDIMERT LOAD - Required

{Oniforn Soil Loss Bquation]

Area I

Area IIa

Area IIb

Area III

Pond Surface
Totals

Slope
Acres

20.22 1,000.9
4.21  3%e.e
421 350.0
1.07  185.0
8.3 170.9

3.0

Acre-
Feet

1.5
1.2§
8.14
0.65
.46

§CS 6-hr design
25-year, 6-hour

1.62 inches
9.87 cfs
8.19 acre-feet

NP

1,500 feet
0.035 ft/ft
8.024
10.640 cfs
6.02¢ fps

Sed Cap.

Elev

Length Change

415.0
141.1
141.1
5.0
6.0

A=

Acre-feet Tons/Ac

8.5¢
0.05
0.05
6.00
.00
.63

0.7
9.4
9.4
.0
0.0

DATA SUMMARY
H Routing
Slope (R Segment
41.5 61 Ditch
§0.3 61 Ditch
4.3 61 Ditch
§.8 95 Ditch
0.0 166 Hope
SCS Type I
18-year, 24-hour
1.84 inches
1.5 cfs

.28 acre-feet

Pipe
0.167 feet
8.010 ft/ft
9.01¢
8.040 cfs
1,810 fps
R K
20 8.22
% 8.2
2 8.22
20 0.00

L§

5,27
23,67
23.67

8.56

File:  Ponddata.wql

" Elev
Length Change

COMMERYS

3,060.0

352.2
1,057.5
2,520.0

138.0 Hillside above Manshaft
6.3 Hillside below Ditch 1
18.8 Hillside below Ditch {
60.9 Asphalt parking lot
Pond Surface

Excludes capacity above freeboard
Capacity between outlet & freeboard
Design sediment load capacity

Typ. capacity for 24-hr retention

SCS 6-hr design
18@-year, 6-hour

2.85 inches
1,15 cfs
.40 acre-feet

Spillway
]
8.99 Hillside above Manshaft
8.09 Hillside below Ditch 1
6.89 Hillside below Ditch 1
1.00 Asphalt parking lot



&.27

0.3%F

¥+
9

X:
4

ft Se
8.0 fee
6A

£

2

825 Upland Curves

= 30
ghed

¥ansh

2

ne typ

1
i

¥uskinoum routing parameters
ravel t

Cerve pumbsr

r

i

=y o r—
< , e LN}
< < ()
w. e
a st a "
1 Pl 1 bacs
4 e L83
. [Y2 . . PRV o ar v
W D A R T -y €N “ 4 EASE S s - > -t
[ R ] - eoQr w3 - £ e
Qe Qs <o - - Uz L C T ) - S = r s
[ I O . I Vg ] s a3 b L e - 4> 4D k4 T (153 s
s @ a0 o a a Qo IR €1
cuoou P Qr ar O s € e e £ Kor a, as L omar . e ) [
. S P B B - - -l (S = P N R S Y R - - 51 fo
L= - 4. b3 € e Wy - e ok NN | 42 pa “ La ST SR Sl o 4
S e €. RS Y] e Sy © el o o o e o &y e
b PRI ¥ 5 B - S (77 L &) =) “y [ $oa
& R o Loy 21w o - -ra =
s 43 b e e -, [T = P - e [y +
Ui ar uo < v: ar [ a 7
[ T TR TR VR 1) 43 L L L T N T ) P [ [ L T | R T ]
< @ ! [N T (754 [ <
o 4 EN o > K2 E 4
) LS S T TR TR ) «a £4 [T ] a
£ I s Y +
4+ as [Tt o 4 Lag) o a -y
£ (=9 i = £
1= ar o e
) L » -5 e B ok 43 4
£ w o e < = R S R ]
-3 < N A L Re &1 =] Yt 4 TX 4 3y bS]
£1. e S A< A @ = Ty aTi [ @
a P ] I s . 4+ LY £ af €3 k. )
o e €L s &3 4 e < i 4 b Q) .l & b P
s P K T a o G- e St a  a "ooa L I R 31 e
< “ ] [T . Q; B2 OE? o x 4> el <o a
(= 4 EE &> 1 e ] o3 +3 s e [ € owT 6 U b -
<5 R R I s Lo ] Fa w3 4 A en s o B VI SRR SR ) a3
e e S O ] [P~ 45 o o [=~3 e I e SO -
s K3 T3 43 et o P 3 et e e I I R
T e 6 03y v, oar a ey a [ R T T <3
> DRI R [ S ar Bt [ - A VS S S Y
-t o - T ar b oa- s Py oo R T s = AR S S P a0
3 T braoeed b P S T E. -3 T hd Beceei €3 € e
(=] (- R = SOt ayoCo e [ o [N N €0 el TRk £ €O IO <
o o (= = (=3
i ) ' ' 1
' 1 v b )
! ! : ! H ; }




-- Watershed dsta for watershed & 4
Curve nugher = 954
e Are> = 1.1

Loatres

Bvdraulic lensth = 105,00 Feet
Elevation change z 5.2 feet,
Concentration time = 8,01 hours

) Concentratian tine tvee = §C§ Urlsnd Curves

Unit hydroeraoh tvpe = Disturbed

-- ¥atershed data for watershed # 5
Curve number = 100.9

,,,,, Ares = 2.4 acres
Bydraulic length = 170,80 Fest

Flevztien sharge : 2,8 fesr
= 3 haurs
o icration tire type = 802 Uzlard Cuvves
fvdroeranh tvpe = Distorbed
,,,,, - - Tata) Brpa = 30.1 acres

. = 1.6 inches
= 20 F hour decier st
= 8,87 cfe
= £,10 zore £t
tins rainfzll  hrdrooract tine raiefsll  hvdrozrach
[h fir ey b ) fir fefal
802 0 aoe e.000 8.1 2.0 0.008
oo nopen - LT ¢ 0 g ris L
(ORI g.e1e aew oEg g.e12 2.0
.60 8.21¢ £.037 ¢ g.78 2,01t &,
8,87 g 8,043 ¢ 2.9 2.21¢ 2.
PO ¢eir 7.pea i ¢.817 °
C 2017 ¢ oasn ! 1,30 20
- 1.40 a.817 po7 ot L R,
1.6 &,23 f.pRe * 1,72 6.0
1.8 g.83! g1 £ p.g3
. 2,82 ¢.231 8174 * 2,18 8,12
2.2 8,128 f.35¢ * 2.3 g0
2.48 #1271 8,747 ¢ 2,50 8,122
2.6 ¢.e%? 8,87y ¢ 2.7¢ 6.23?
' 7,80 RE pETY ¢ 2,97 £.83?
.88 ¢,03? g.2°y ¢t 318 0.82f
3.20 8.02¢ ¢.282 * 3.30 0.026
3,40 g.02¢6 g2 ¢ 352 g.e2
3,82 g.e18 2,223 * 3.78 2.
g0 4218 a.1ey 1,67 8018
. §.00 2.0 0,199 * 418 2.016
§.22 RO @732 * 4w 8.01¢
4.4 §.21¢ 8,259 * 4,50 2,015
§.€2 2.1z g, 28e ¢t §.78 £.e13 4
4.0 2213 0.29 * 4.9 8813 8,205
g VRSK .3 * £ie Nk 2128
L SR f.3e §.30 8,812 Pt
Tt opn AT ot Lo ¢.817 3%



tine
{hr.}

£.50

5.60
5.80
6.00
£.20
6.40
£.68
6.80
7.00

rainfall
{in.}

¢.012

6.013
8.013
0.213
¢.000
¢.4ee
g.640
N
.600

hydrograph
{efs)
¢.324
.33
0.374
¢.416
6.32¢
0.875
2,004
8,001
0. 080

w W e e W W e

tine
{hr.)

5.70
£.90
6.10
6.3¢
6.50
6.70
6,99

rainfall
{in.}

8,013
.012
¢, 000
6.00¢
8,000
¢.000
2.000

hvdrograph
{efs)

2,352
2.393
8.378
8,154
0.006
6.002
@.000



Project Title
WATERSHED HYDROGRAPH

= Nanshaft Sediment Pond

Inflew into structure ¢ 1

Structure type:

Kull

-~ Routed Watershed § 1 to sturcture ¢ 1

Muskinqum routing parameters: I=

Bvdraulic lenoth
levation chanae

Travel time

Travel time tvpe

n

8.3k &
3060.07 feet

132.0 feet,

8.27 hours

8CS Upland Curves

-- Watershed data for watershed § 1

Curve nuEber

Brea

Bvdraulic lencth
Elzvstion chanes
{oncentraticn tipe
Cencentratior
Urit hvdroorach tvoe

-- Routed Waterched &
¥yskingur reuting o

PR Y

fedranlic lepoth

Elevation charze

o

Copnsertration t

fonrentration ¢
h

it heodramrs
Unif hvdregraoh

Brea
H‘

Hviraulic lenst

=

bpaby +ime
oration uins

Doit

Unit hydraarazh tvpe

tine tyos =

Concentration time tvoe = S§

-- Bouted Wstershed 8 ¢
Muskingue reutine para
Yodranlie teroth -

shanms
aidow®

Flepasisn
Paa .
Fravsl #imz
TTRVE.

time

Prava] $ims tuna

= 6l.¢

= 20.2 acres

= 1000 80 Feot
475.¢ feet.

= 0.9 hours

828 Unlend Curves
Disturhs?

"

te sturtture #1

8.29 1= 2

=

o
v

—

= fLe
z 4.2 acres
350,00 Feat
= 1411 fest,

2.82 hours

to sturctur: 1
meters: §= .31 K= 8,27
2570.2% fest

QNQ Mnlard Miverace



-- ¥atershed dat
Curve number

Ares

a3 for watershed & 4

Bvdraulic length
Flevation chanae
Concentration time
Concentration time tvbe = SC8 Upland Curves
Tnit hvdrograch type

95.9

1.1 acres
105.00 Peet
£.0 feet,
8.8! hours

Disturbed

-~ Watershed data for watershed 4 §

Curve pumber
Brea

Rvdraulic length
levation chance

Concentratic

rot

o

ine

Concentration time type =
Urit hydrezraph

-- Total Ares

-- Stern data
Tetal presio
Sterp tvee
Pesk Dischar

ita
i

ce

tyoe

“ien

i - A TS
Distharoe vilues

R4

B R T T N R I N 2 T Y
-
o)

ral

{1

nfall
.00
poann
g.o?
0087
g2
£.007
0.082
h.002
0,087
8.022
6.00?
2.022
2,007
¢.802
6002
8,003
8.003
2.0822
.803
2202
0.7%83
a.e02
(.00%
.00
g.onz
.80z

P2

K

1.8 inches
8 Tvne 7 starg, 24 hour storm
1.05 ofs
8,28 acre ft
hvdracragh tige
{efs! fhed
g.ee2 * 8.10
p.opy t 0.3
2,005 * ¢.5%
poaoR * 9,10
¢.006 * 8.9
067 ¢ 118
g7 ¢ 1.32
¢.a08 * 1.50
2,008 * 1,78
¢ 000 ¢ 1.90
0.008 * 2.18
8022 * 2,3
g.000 * 2.50
008 * 1.7e
a.008 * 2.9
008 * 310
4,008 * 3.3
#.00¢ * 3.5
6.009 * .7e
g.ees * 3,90
g.g09 * 4.18
2818 * 4.,3¢
g.01¢ * 4.50
¢.ae * 4.78
g.ett ? 4,92
g.e1r .o
g.oit ¢t 5.3
a1t ¢ £re

160.8

@.4 acres
17¢.00 Feet
2.0 feet,
2.31 hours
£8 Upland Curves

g
Disturhed

2.1 acres



tine

{hr.}
5.5

5.60
5.80
§.00
.28
6.40
£.60
6.80
7,80
7.20
7.4¢
7.60
7.8¢
8,82
8.20
8.40
8,60
8.80
.00
.20
4¢

Y N Y -)
oy
B

12.¢2
12.82

13.20
13.4¢
13,68
1308
14,06
14.2¢
14,40
14.89
14.82
15,08
18,20

15,68
1.8

2T
16,82
[Ty

16,40

rainfall
{in.)

.083
2.003
8.003
@.003
0.004
8.004
¢.084
.004
7.004
8.084
¢.004
g.004
¢.004
0.004
2.009
8,825
¢.e08
#.905
0.pak
0.00¢
£.00¢
0.007
2807
8,007
p.oat
8.a0¢8
¢.ell
8.011
281
.p18
6.¢18
8.140
2140
7,142
g.0%¢
¢.02¢
@.044
8,014
8.6:4
0.01¢
¢.e10
8,008
¢ 008
8.008
8.080¢
@.22¢
9.00¢
8.8
£.00f
8.008
?.00¢

e.608

hvdrograoh
{efs)
g.e12
g.012
8.012
8.012
g0l
8.a16
.016
g.017
8.018
8.018
2,018
¢.019
0.219
8.018
8,022
¢.628
0.0%6
0.028
g.ea
£.932
o.ey
8.23¢
p.o%e
8.241
#.0L5
8,053
2,057
2.845
£.87¢
?.294
6197
¢.108
¢.672
1,03
9,948
g.442
@326
8. M
8.244
8.243
8.2t
8.218
8.20f
f.197
2.18¢
8.161
#.15¢
8.159
L
¢.167
8T
8,175
g.13
g.184
61T
a1
¢ o1

»

I .

w e e e W e W e

»

- e e e

tips

{br.}

5
5,
b,
¢,
£,
6.
6,
7,
7,
T,
1.
7,
8.
8.
g,
8.
8,
§.18
9.
9,
g,
g,
12,
0.
10,
12,
12,
1.
t
1
e

11
i

11
11

12,
12,
12,
12,
13
13
13,
13,
.98
1.
14.
i
14

4.
15

15,
15
15.

13
i

1K

i
.
16,
1
1¢

ar

78
92
16
3@
50
e
99
18
30
50
gl
9
18
3
50
L
98
18
W
5e
e
.
12
e
5@
Te
92
{7
K4

54

50
7
44
18
30
54
78

18
£
56
78
39
ie
n
5
1)
%
18
2

L

rainfall
fin.)

0.003
2,003
8.004
0,004
0.004
0.004
8.004
0.004
0.004
0.004
9,004
2.008
0.005
0,005
0.005
2,005
9,005
.00¢
2.006
¢.005
2.007
¢.07
2.008
2 008
0.008
0.011

hvdrograph
lefs)

0.012
0.612
8.013
2,015
8,916
¢.017
0.017
0.018
0.013
0.019
0.019
0819
6,020
¢.024
¢.0%
¢.07
8,029
9.0%
0,033
2,03
2,837
8080
0043
0,050
2,054
2,061
0.074
8,081
0.106
0.1
2,351
0903
1,050

o644



tine
{hr.}

16.7¢

16
17
17
17
17
17
18
18
18
18
18
19
18
18
19
19
P
2
26
0
e
8

91
AP

il
liv

bl

Lav

a1

LE

2

.88
e
20
40
.60
.84
80
.29

.48
.68
.80

Rl
28
A4
.68
82
¢
28
40
7
80
N
2
42
g2
Ao
Rae

rainfall
{in.}
0.823

2,003
0.00°
0.003
0.003
8.003
¢.003
2.003
8.003
2.003
8,082
8.003
0.062
.083
0,03
2,003
2,003
8.003
0,002
8.022
¢.302
0.07)
.00
2,002
p.om
2,00
0,000
200
0072
2027
¢.00;
0,007
0.020
0.007
0 pe2
8,02
0782
8.602
¢.000
0,000
0,400
@002
8,008

hvdrograph
{cfs)
#.118

e.119
2.179
8.121
8.123
8.124
8.126
8.127
2.129
8.13@
.132
8.133
.13
2.136
2138
8138
2.141
.142
¢.133
2.7
p.0%
2.098
)
g.pet
g1
¢.10¢
.10
¢.182
8167
2163
0.1
6.104
a.1e¢
£.10¢
?.108f
8.187
8.107
0.108
.08
0.001
#.001
f.000
.002
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tige
{br.}

16,
17,
17,
17,
17
17,
18.
18.
18.
18,
18,
14,
19,
19,
19,
18
28,
22,
22,
2,
.
21,
21,

21.5
21,78

92
18
30
50
78
99
1@
3
50
78
9¢
18
30
5@
i
9@
18
kg
5¢
2
90
10
3@
53

a
<

e
3
.50

7@

98

rainfall
{iz.)

0.903
2.003
8,003
2.083
8.003
9.003
8.003
2,003
2,003
¢.003
8.003
¢.ea2
.003
0,083
2.003

''''''
ARS U re

hvdrogrash

{cfs)

8.118
2121
0.122
8.12¢
0.125
0.127
0.128
0.13
0.131
0.133
0.1
0,13
¢.137
¢.17
140
142
138
118
181
058
098
098
108
0
1
101
12
REE
X
04
108
10
186
108
107
108
2.697
8. 041
2,001
6.00
0002
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Project Title = Nanchaft Sediment Pond
WATERSHED HYDROGRAPH

Inflev inte structure ¢ 1

Structure type: Null

-- Routed Watershed § 1 to sturcture #1
- Nuskingue routing parameters: ¥=  €.34 §= 8.27
Bydraslic length 3060.00 feet
Elevation chance 130.8 feet,
Travael time .27 hours
Travel time type §CS Upland Curves

-- Watershed data for watershed § 1

'”” Curve number = 612
Area = 28,2 acres
Rvdraulic lenath = 1002.0¢ Feet

Elevation change = 475.0 feet.
Concentration time 2,06 hours
Concertration time tvoe = 8CS Unland Curves
Unit bydrogranh tvoe = Disturbed

-- Routed Watershed # 2 to sturcture §1

Muskingur routing parameters: I= @€.20 F=  6.94
. Hvdratlic length = 352,50 feet

Blevation change z §,3 feat,

Travel *ime = 0,84 hours

Travel tims tvpe = 828 Uoland Curves

-- Weterched data for waterched § 2

Corve purher = £1.0

Brez = 4.7 aores

,""aulic lenath = 352,00 Feat

Elevatinn chanas = 1LY feet

Ccnce”tr = .87 hours

orncentration ties tyne = 80F oland fyrves

Unit hydrograph type = Disturbed

-~ Routsd Wa*@rch" ¥ 3 tostyreture 41

Moskinque routine parameters: ¥= 8.29 %= £.13
Hvdraulic ;encth = 10575 faet

o Flevaticn chanoe = 18,8 feet.
Travel time = 013 hayrs

Travel tipe tyoe = §C5 Upland Courves

-- Watershed data for watershed ¢ 2
Curve nugber = 61,8
Area = 4.2 arres
Bvdraulic length = 350,08 Feet
Eievation chanes = 141,71 feet
Conzertration tirs = 8,82 hoors

Corsentration tipe tvoe = 809 Unland Curves

dud Y

oh tyoe = Disturbed

Unit hvdresr:

. -~ Routed Watershed # 4 tr ctircture # 1
Koskinour ranting parapeters: ¥= 2,31 F= 077
Hrdraglic lepsth = 2510.00 feet

= §0.¢ feet,

= .27 hrors

2 QPC Maland Prveac




-~ Watershed data for watershed § ¢

Curve number = 95,0

Area = 1.1 acres
Bvdraulic length = 185,00 Feet
Elevation change = 5.0 feet,
Concentration time = .81 hours
Concentration time type = SCS Upland Curves

Unit bydrograph type.ﬁ = Disturbed

-~ Watershed data for watershed # §
Curve gusber = 100.9
Area : 0.4 acres
Avdraulic lenath 172,00 Feet
Rlevation chance 0.8 feet,
Concentration time 8.31 hours
Concentraticn time tvpe = 08 Unlznd Curves
Unit hvdroarash tvoe = Distyrbed

-- Totel Bre: = 30.1 acres

-- Storm dats
Total precipitation = 2.9 inches

Storr tvee = 805 6 hour desion stomm

Peak Discharge = 15 cfs

Discharee volyme = 0.40 acre ft

tire rainfall  hvdroarach tine
(ke ) fin.} [} fhr,!
.80 8,400 g.enp ¥ 610
8.20 g0l ¢.e¢ * 6.30
2.42 g.013 g.038 * .50
¢.60 ¢.02¢ g.oe * 8.7
7.5 9.020 ppcy * 8.9
1.0 0.4 £t Sl
1.29 8077 g.03¢ * .30
1.42 20 g.108 ¢ 1.5
1,63 £.839 2.126 * 1.78
1.8¢ 238 g.19 1.9¢
2.00 .039 8.242 ¢ 2.18
2.2 ¢.153 6.474 * 2.30
2.40 8,153 1.600 * .50
2.60 .44 1.15¢ ¢ 2,70
2.88 0.041 8.785 * 2.9
1,00 8.94! ¢.61¢ * 3,10
.20 2.233 8.716 * 3.3
1.40 g2 8.802 * 3.50
2,40 8,822 f.924 * 3.78
1.8 g.en? #.877 ¢ 3.9
4.02 ¢.222 ¢.867 * 4.1¢
§2 .0 ¢.870 * §.32
4,40 g.600 g.871 * 4.5¢
4,60 g0t 2.889 * L)
4.80 g.a1¢ pges ¥ 4,90
§.92 po3E p.Ra % £18
£, @08 PRyt £
5.42 ¢ek ¢.811 ¢t £.q0

rainfall
{in.}
8.012
¢.012
0.813

o8
2.020
f.022
8.82?
6.02°
g.e39
.03

Feia

hvdroaranh

{rfg)

0,807

2.831

8.041

¢.455

. 266

6,817

@000

g
2.152
.222
2,315
2.774
1,129
1,660
8.624
8.651
@.753
.88
2.929
0,847
¢.95¢
f,8%¢
2.88¢
2.89¢
#.833
.88
0,817
2.9



tine
thr.)
5.5¢

5.60
5,80
6.00
6.20
6.40
6,60
6.80
7,00

rainfall
{in.)
2,818
8.016
¢.016
8.916
¢,060
9.000
0,200
8.900
@000

hvdroerash
(cfs!
8.813
8.832
.90
8.964
0.778
8,192
0,005
0,081
6. 000

w e w e w e W e

tine
{hr,}

§.7¢
5.9¢
6,18
6.3@
b.50
6,70
6.94

rainfall
{in.}
8.01¢
0.016
8,000
9.000
3.0
0.0¢0
8.000

hydroqraph
(cfst

2.85¢
8.937
8.876
2.389
2.882
0.0
2,000



Circular Channel Analysis & Design
Solved with Manning's Equation

Qpen Channel - Uniform flow

o Worksheet Name: Manshaft Sediment
Comment: 18-inch CNP Principal Soillwav
Solve For Full Flow Capacity

Given Tnout Data:
Diameter.......... 1.50 ft
S1ope. v uvviinins 8.035¢ fr/f-
Nanning's B....... ¢.624
»»»»» Discharce......... 18,84 cfs

Comouted Results

T3 -

Full Plow Capacity..... 18,84 cfs
Full Flow Depth........ 1,58 ft
Velamitv ool £.87 fos
Flow dres......... 1,77 of
- ritical Desth.... 1.26 £t
(ritiesl Slope, .., .33 ft/ft
Peraent Fyll ... 160,00 °
; Full Capanity.,...  18.64 cfs
QMEx 8940 L, 11,45 ofs
Freude Number,,... FULL

Open Charnel Fiow Module, Version 3.21 fcl 1998
Haestad Netheds, Ine. * 37 Brookside R4 * Waterburv, Ct @678



- Circular Chaonel Bnalvsis & Desior
Selved with Nanping's Eauation

Open Channel - Uniforn flow

Korksheet Name: Manshaft Sediment
Comrent: 2-inch Victaulic Decant Pipe
Solve Per Full Flow Capacity

Given Input Data:
Diamater.......... 8.17 ft

- Slope. oo, 2.6100 fr/ft
Naoping's n..viue, 8.010
Discharge....... o 0.04 cfs

Computed Results:
Full Plow Capacity,..., .04 ~fe

i Fell FPlow Desth, ..., .., 8,17 ft
Velor e . 1.81 fos
Plaw Area.,... ..., 8,87 sf
fritical Depth, ., g.13 fr
Critical Slone, ... 3.010% forfy
Percent Pull...... 18280 %
Pyll Capazity..... 2,24 ofs
(vey £.840 ..., &84 ofs
Froude Humber,.... FILL

Opep Chamne] Flow Madule, Version 3,21 fr) 1992
} Raastad Mathods, Ine, * 37 Brookeide R4 * Waterbnrv. (t 06708



Railcut Sediment Pond

The Railcut sediment pond (NPDES 007) is located at the base of the
Coarse Refuse Pile and captures the runoff from the coarse refuse
pile area and the southern slopes of the East and West Slurry
Cells. The pond is an off channel, temporary sediment c¢ontrol
structure with a total as-built volume of approximately 15.01 acre-
feet. Surface water runoff from three watersheds plus the ponds own
disturbance, for a total watershed of approximately 59.41 acres, is
captured by the pond.

The structure is a temporary sedimentation pond as addressed in
R645-301-732.200. The structure is not addressed by the MSHA
criteria of 30 CFR 77.216(a). The pond meets the single-open
channel spillway exemption of R645-301-742.225.2.

The structure includes 1.04 acre-feet of sediment load capacity and
a 5.62 acre-feet of storm capacity. The pond discharges through a
48~-inch CMP culvert when the contained volume of the pond is 6.66
acre-feet. The pond has an additional 6.57 acre-feet of temporary
capacity between the outlet elevation and the freeboard elevation.
This additional capacity simultaneously discharges when utilized.

The 48-inch CMP has a full flow capacity of 124.49 cfs. The CMP
passes a 25-year, 6-hour precipitation event of 16.21 cfs. The pond
contains a 10@-year, 6-hour event of 4.58 acre-feet within the
existing 5.62 acre-feet of active storm capacity.

The 48-inch CMP can sustain a total blockage and the pond will
contain the required precipitation events. The pond also contains
a 2-inch decant pipe. The 2-inch decant pipe allows discharge of
major storm events after appropriate settling times. The 2-inch
pipe is normally closed.



Sunnyside Coal Company
RAILCOY SEDIMERTATION POND

NEDES 987

WATERSHED AREA

-------------------- heres
Area Ja 10.00
Area Ib 21.43
Area II 8.98
Area IIIa 5.7
Area IIIb 5.70
Area IIlc 5.7¢
Pond Surface 1.9

fotals 59.41

POXD CAPACITIES Acre-

-------------------- Feet
Total As-built Capacity 15.01
Capacity w/1’ freeboard 13.23
Temporary storage capacity  6.57
Sediment load capacity 1.04
Available Capacity 5.62

STORN DATA §CS 6-hr

-------------------- 25-year,
Precipitation 1.62
Peak Discharge 16.61

Discharge Volume

OUTLET DATA

.................... CHP
Diameter 4.000
Slope @.026
Manning's n 8.024
Discharge 124,490
Velocity 9.91¢

SEDIMERT LOAD - Required

[Uniforn Soil Loss Bquation]

Area Ia
Area Ib
Area II
Area IIla
Area IIIb
Area Illc
Pond Surface
Totals

Slope  Elev
Leogth Change
1,000.0  85.9
1,124.6  220.0

4206 1400
200.6  115.0
250.6 9.0
230.0 0.0
550.6 0.0

design

6-hour

inches

efs

3.0¢ acre-feet

feet

fr/ft

cfs

fps

Sed Cap. A=

Acre-feet Tons/Ac

0.85
.39
.23
6.18
8.1
8.07
.00
1.4

3.1
14.0
2.1
24.5
15.0

9.4

8.0

DATA SUMMARY
% Rduting
Slope (N Segment
8.5 86 Ditch
19.6 86 Ditch
333 86 Ditch
57.5 86 Ditch
36.9 86 Ditch
26.1 86 Ditch
8.0 160  Nonme
SCS Type II
1@-year, 24-hour
1.84 inches
23.69 cfs

3.79 acre-feet

Pipe

8.167 fee
8.037 ft/
0.019

.28 cfs
3.49¢ fps

]
20
20
2
Ji]
2

t
ft

8.2
8.2
.22
8.2
.22
8.2

L§

ER
14.13
26.84
LN
20,00
12.87

File:  Ponddata.wq!
Elev COMMENTS

Length Change

3,160.8  230.0 Coarse Refuse pile terraced outslope
1,90.8  95.9 Coarse Refuse pile terraced outslope

950.6  10.0 Below Coarse Refuse road

2,520.8  170.8 South embankment Coarse Refuse Pile
3,676.8  225.8 South embankment West Slurry Cell
§,680.9  260.0 South embankment East Slurry Cell

Pond Surface

Bxcludes capacity above freeboard
Capacity between outlet & freeboard
Design sediment load capacity

Typ. capacity for 24-br retention

SCS 6-hr design
109-year, 6-hour

2.05 inches
26,11 ofs
4,58 acre-feet

Spillvay

cp

8.23 Yerraced outslope P=.5 (=.43
8.23 Terraced outslope P=.5 (=.45
9.17 Undisturbed P=1

8.17 Undisturbed P=1

8.17 Undisturbed P=1

8.17 Undisturbed P=!

Pond Surface



Project Title = Railcut Sediment Pord

WATERSHRD RYDROGRZRE
fiﬂs ints structure ¢ !

-- Routed ¥srershed &
Muskinoue rocting D
Rvdr:
Flavation chan;A
Trave] ties
Travel time type = §C8 Unland Curves

-- Watershed dats for watershed ¢ 1
Curve pugher = 86,0
Arsa = 18,8 acrss

Bydraulic length = 100000 Fest

Rlevatjon chanoe 850 feat
Concentration time .18 hours
Concentratian time type = §0S m'and (nrves
Unit hedragrash tvoe = Distorhed

-- Rogted Watershed £ 0 e otnvetnre £

Panmgrbvakicn &img

Prragrsrorian timg #on
LT NenTraTor tima LV

Unit hydragraoh tvme

T

e :.uy.; Hatarcbed B % £ zepeaturg B0

Maskingur routipe parzmetersy 3= 2231 K=
Uv'f:w’f~ Yootk = 050,80 feet
Flegatinr phange = 100 fast

'4
= 1y

= qf'(’ UPL"F” C”r'aQ

-- Katerche? data for watorched 4 2
furve pymher = Bl
Brea = Q.0 anrec
Fvdragliz length = 420,20 Pest
Elevation charge = 140, feat,
Cenneptration tins = @82 hours

Comzertratir tire type = 8C% Opland Curves
hal

Unit hvdrograph tyne =

Disturbed

- 1
!
3 -
H L S9 F'
F"*'n in loprth =
Blavatinr ~hans: -
Tr:v:? tirg =

Trove’ +ipe fymp =



- -- Vatarshed data for yaterched 4 4
Curve numher = 8.2
Area : 5.7 3rres
— Frdraulis length = 200,02 Feot,
Flayatirn change = 1158 fest,
Conrentration tine = B.0] honrs

fensentratise time type = 808 Unlard fyrves
Unit hvdraorash tyoe = Disturbed

-- Routed Watershed & & tn stureture 31
Nuskingur routing varameters: ¥= 0.3 F=  1.33
Bvdraulic length = 3670.00 fest
Elevation change 225.0 feet,
- Travel time 1.33 hours
Trave! tige tvpe = §€8 Unland Curves

-- Watershed dats for vatershed £§

Curve numher = RFO

Brea z 5.7 arres
= 750 00 Feet
= 0% 8 foet
= @ {M ’”'_7'[5

= LE08 A fart

Evu:&‘-n ~|~~—~c = ?FOO faat,
Trove? tip: = 181 hanrs
— Travel time tire = 808 floland Curyes

-- Waterched Azta for yatsrched 3

4
{irye nuther = %
[+

) C urs
{rrmertrstinn tips tone o O0C Naland foerse
it hudenzyanh tvsc-‘ = Dieturhed

-- Watarebed dz*a for watershed 7
= ipa.e
V = 1.9 arres
= 552,00 Pesot
= 0.0 feet.
tim = 1,78 haurs
Car time tvpe = 805 Unlard '"rv¢<
Unzt h"drﬂura htvp = Disturbed
-~ Bntal Brao = B84 anres
-- Sterr dats
Torzl presinitatien = 1.8 Jrrhes
Serve time = 808 F havy desigr ctern

23k Migoharae = 1600 nfe

P2
Digrharse valume = 2.7 gere fr
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{cfs)
2,000
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2.0
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0.24¢
¢.674
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a7
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rainfall
{in,}
8.4810
6.010
p.o10
4.015
8.018
8.817
pe17
2.817
p.e
8.031
0.12¢
8.128
8.120
8,00
2.837
6,026
p.02€
a.0¢
2,018
2.819
”ﬂ‘f
2.081¢
#.21¢
B.012
g0
p.e
o1
p a1
prn
2,213
. anz
B nr?
A ane
8 a2
p. 000
9.000
£.000
2,052
¢ 880
7,060
0.are
2.000
a.002
.000
¢.paz
#0020
# 920
6. 042
8,000
p.op5
p aao
¢.02

kydrograph
{cfs)
a.801
2.007
f 018
8.035
f.0F0
8,091
6125
8.159
8.195
8,233
2,283
2.374
9.512
0,692
1,17

£8l
438
245
148
176
158
581
14
42
g
061
e
8.040
¢.234
0.228
2.622
#0218
f.014
f.a10
e.007
2.08%
0823
a0
¢.nat
0.008

B OD T LA Lad B e v m N e O
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Prodect Title = Raileut Sediment Pond
WATERSHED HYDROGRAPH

Inflow inta structure &

Structure tyvoe: ull

-- Rauted Katershed & 1 to sturctyre § 1
Nuskingue routing parameters; ¥= 8.35 K= 1.28
Brdraulic length 316000 feet
Elevation change = 230.0 feet,
Travel time = 1,25 hours
Travel time type SCS Upland Curves

-- Watershed data for watershed # 1
Curve number 86.9
Area 16.2 acres
Rvdraulic length 1000, 00 Feet
Flevation change 85.4 feet,
Lancentration tipe = 0.18 hours
Concentration time tvoe = 908 Unland Curves
Unit hvdrograch type = Disturbed

-- Rryted Watershed § 7 to stursture 1
Kuskincun routing parameters: = @32 F= 1,19
a

draylic length = 192,02 feot
Elevation shangs = 950 feet
Trave! tine = 118 Reors
Trave! +ipa trpe = 8§08 Metend Corvec

-- ¥atarched dat: for watarched #2

Crrre purker = ek .0

Araz = 704 anres
Brdraulie length = 1100.82 Peet
Blevatian chapme = 0.0 feet,
{cncentration tipe = 8,87 hours

Censeptration time tyne = 878 Uplard Curves

¢
+
Unit hvdrograph tvo: = Disturbed

-~ Rauted ¥ateyched £ 4o :f"'ﬂfﬁra $1
Vnr“ﬁ"" Sporanting narans Y= 8,27 F= 1.1
Hedranlin tercth = 9?“,0? ‘eet
Mlevatisn ghange = 102 fept,
Trave] time = 111 hare
Travsl time tyoe = §CS Upland Curves

-- Watershed fzta for watershed § 3

Curve puther = Bf.A

Brez = 6.0 arres
Rvdraulis lenath = 420,00 Peet
Flevatiar rhance = {430 feet
Ceneentraticn tine = .80 hanrs

Pancertratiar tive tyne = 88 nland forves
Irit hvdrograch tyne = Digturhed

-- Ravted Watarched 34 to ctnreteee &1

3
Muckinann renting paraveters: J= Q.3 0= .Y

Hrdraulic length = 2520.90 fest
Blevation changs = 170.9 feet,
Trave! tip: = 124 bours

Vv L \4‘.

Trzvel time type = 802 Upland Curves



e

-- Watershed datg for waterched 2 4

Curve pumber = 86.@

Area = 5.7 acres
- Brdranlic lensth = 200,00 Feot
Flevatisn chanze = 115.0 feet,
Concentration time = 2,81 hours
Concentration tine tvpe = 808 Unland Curves
Urit hvdrograph type = Disturbed

-- Routed Watershed # § to sturcture # 1
Moskinoum routing parameters: ¥= 6.3 K= 113
Bydrantia length 367000 feet
Flevation change = 225.0 fest,
e Trave] time = 1,37 baurs
Travel time tyve = §S Uoland Corves

-- Waterched dats for watershed & §
Curve pugher = 86.0

Arez = 5.7 arres
Rvdraulic length = 250,00 Feet
) Blevatisn ohange = 92,0 fest,
Concentration tine = 0.8 hours

fannertratise time tyne = 878 Unland furves

Uit hvdregrash tyne = Disturhed

-- Prutod Waterched &£ 6 to sty-~ture §1

Moskirour rauting caramaters: Y= 8. U V= 141

Hedranine lencth = 4580 87 feet
Blevatior chanze = 8.0 feet

= 1,41 hovve

= §0% Uoland Curves

= paa
Irea = £ 7 arree
Updrantis Jemath = 710 0P Tact
Blopatiern shange z fR 0 fest
Peraantyztiong éiv: = P2t hanrg
fernerteztirr tinz tyna o OFQ [Intand Morpes
it hydragrank tvz=-. = Disturhed
-- Watershed data for watershed 47
~ Curve numhsr = 100.8
hrez = 1.9 arres
Hydrautis length = 550,043 Feet
Flevatior charge = 8.0 foer,
o Concoptraticn tipe = 1,72 heurs

Connertration tine fyoe = 808 Onland Curves

Unit hydroorsst tvoe = Distorhed
-- Matzl hras z 59 4 anrec

- Qb Az

Total precicitatisn = 1.8 dnrhes
Starm tvoe = §08 Myne 7 storn. M o honr storn
= 13,89 ¢fs
- = 7% arre it




time rainfsll  hvdrograph tine rainfall  hydrograch
{hr.} {in.} {cfs) thr.) {in.) {efa)
8.00 8000 g.002 * p.e ¢.007 ¢.000
- 8.20 ¢.802 g.ee1 ¢ 8.38 0.002 8,081
8.48 8.8 ¢.080 * 8.5 6.20? 0.803
2,60 9.002 8.004 * .78 #0802 8.00¢
\\\\\\ 0.82 ¢.08? R g.90 f.007 &.010
1.02 9.002 8.812 * 1,14 §.402 8.014
1.26 0. ee? a.ple ¢ 1.32 .87 6.018
1.48 .82 a.621 ¢ 1.58 . 0.00? .22
- 1.60 .02 8,024 * 1.70 f.02? a.e2¢
1,80 8.002 8.028 * 1,96 0.e0? 8.229
2.00 g.002 ¢.ew ¢ 2.18 .007 8.0
o 2.70 0.00? #.0%7 * 2.0 8.002 R
2.40 0,287 f.034 ¥ 7.50 #.907 #.¢35
2.60 .07 8.0 * 2.78 .02 2,036
— .89 0.082 8.037 ¢ 2.9 8.002 8.e37
3.00 0.882 .03 * 1! 8.003 g.038
e a8 g.0%9 ¢ 2.9 4,002 8.8%9
3.40 8.003 a4 t 3.50 a.e83 b 842
i 1.60 2,003 p.aL1 ¢ 170 B.623 B B4
3,80 8.202 .04y 3.90 8.023 8.842
4.00 0.003 a0 4,17 n.003 G.ed4
~ 4.20 ¢.ens 2045 * 4.3¢ .02 8,084t
442 o.em o.pL 458 2001 p.gs
460 p.pm? n.pde t 4,78 £ 481 B.04e
482 e g.o40 ¢ 4.0 7082 B.pLs
500 #.007 p.oRp ¢ 5.10 8,003 p.0%s
5. g.022 g.aer ¢ 5.% g.an3 g.o%2
542 8.9e3 g.es2 ¢ 5.5 2.323 9.833
- EER #0607 g.eey ¢ §.72 ¢.an 6,052
5,90 §.71 B.p54 ¢ tap f.0m 5.4%d
£.00 p oot p o5t £.10 ¢ 0604 B ncg
£.02 2 204 058 * £ g.0n2 0,855
f.40 p.roy popse * £.50 f.PRg ?.05¢€
£ 8.0 0.0%7 * £.78 2004 088
£.8r Nce 2,030 ¢ £.90 8.024 g.0s8
708 p.eod a.gce * T.18 p.824 LIRS
100 p.ih 5.7 4 7.9 7.0l p ot
740 p.224 ppcy 752 8,001 a.ace
7,64 g0t 0265 i 2.004 8 ek
7.92 ¢.004 8.087 * 7,9 R 8,267
&.02 ¢.084 0,067 * £ 1 2,028 L
g2 0,005 g.oc8 8.3 #.00% 8.059
8. 40 B.op% p.aTe ot 8.5 £.30% 2,678
2,40 8608 o718 8,70 a.q08 8.873
8.9 p.eat B.A74 ¢ 0. #.aas £.075
g2 .05 g.em ¢t 9,10 .006 8.878
9,28 0.00¢ post 9.3 n.00F 2,001
9.40 .04 g.pe5 * 9.5 . ane @087
LY S £.png * 8.7 ¢ a07 p.p0!
9.en g.007 aac ¢ 9.90 B.oa7 f.035
10 0o 7 87 poer o 1010 f.aac A 1p2
1020 0028 #1072 * 12.20 0,008 ¢, 108
W 16,48 .08 g.lee ¢t 1¢.5¢ .28 &1
10.62 g.01! g.118 18,70 8.011 8.119
¢80 ¢.ou g.14 16,92 2.011 8131
1.0 g.a g.147 * .18 2,218 150
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tine rainfal hvdrocrah time rainfsl] hvdregrach

(hr.} 5.} {efs) (kr.) fin,) (cfs)
22.%0 f,00) 2817

22,40 &.802 8.812 * ce.he 8.002 8.812
22,68 ¢, 082 f.812 ¢t 22.70 8,002 ¢.812
22.88 0.002 2.812 ¢ 22,98 8.002 8,813
23,00 0.a8? ARSI 23,10 8,082 8.813
23,70 ¢ .00 A.817 * 23.%0 ¢.007 8,814
4n p.007 a.R14 * 23.50 g.00% 0.8l
23.60 8,607 f.814 * 23,74 8.002 8.R15%
23.80 6.002 0.815 ¢ 23.90 0,007 0.815

24.00 0.082 0.816 * 24,10 .00 8.81%
24.20 0,000 .816 * 24,38 0.000 2.651

24.40 0.000 9.650 * 24.50 8.000 0.649
2,60 n.¢00 NI TR 8,000 8,612
.80 0.600 .51 * 2490 0.200 8,52
25. 00 .00t p.432 25,18 6.002 8,432
28,28 ¢.ane 8.337 * 28.38 8.220 8.212
15.4¢ 2008 201 * 79.58 ¢.ap2 .p1e
25,60 o.000 aB14 ¢t 25T p.000 4,013
" 8 8,000 oty ot 28,90 2,009 n.212
2600 a.0a0 008t 961 8.0 8,008
26.22 o apo 0.087 * 263 0,020 0.pn7
2%.48 8,02 t26.5 ?.000 8.0%%
2£.58 &, a0¢ * 26T 8,820 0.608
26,80 0,030 t6.00 9602 p.074
27,00 0.600 ' 2710 o goe p.ogs
27,70 f pon 4 27, @.030 #4227
2720 5,007 agon + 07 0,630 8.0
27,80 2,000 0.000 * 2778 a.q00 ¢.001
07,00 5 p50 popt 010 Rl p.o0t
2220 8.0° RS n.&0 n.a01
2" > nea poor 0 2t 0000 o 200
"9 40 6602 I L n.pan o 00n
N 0.000 apee v 2 e p2c p.ogo
2% 07 n.02n 8007



Project Title = Railcut Sediment Pond

WATERSHED HYDROGRAPE
- Inflow into structure § 1
Structure type: Rull

-- Routed Watershed # 1 to sturcture &1
Muskingum routing parameters: I= @.35 K= 1,25
Bydraulic length = 3160.08 feet
Elevation change = 238.6 feet.
Travel tine = 1,25 hours
Travel time type = SCS Upland Curves

-- Watershed data for watershed § !

Curve nuaber = 86.8

v Area = 10.0 acres
Hydraulic length = 1000.00 Feet
Elevation change = 85.0 feet.

Concentration time =« 8.1 hours
Concentration time type = S5CS Upland Curves
Unit bydrograph type = Disturbed

“““ - -- Routed Watershed # 2 to sturcture § 1
Muskingum routing parameters: I= @.32Fk= 1.19
Bydraulic length = 1960.00 feet

— Elevation change =  95.0 feet.
Travel tine = 1,19 hours
Pravel time type = SCS Upland Curves

-~ Watershed data for watershed # 2

Curve number = 86.0

Area = 21.4 acres
Hydraulic length = 1120.80 Feet
Elevation change = 220.8 feet.

Concentration time = 0.07 hours
Concentration time type = SCS Upland Curves
Unit bydrograph type = Disturbed

-- Routed Watershed ¢+ 3 to sturcture # 1
Muskingum routing parameters: I= @23 k= 1.11

Bydraulic length = 956.00 feet
Elevation change =  10.0 feet.
- Fravel tine = 1,11 hours

Travel time type §CS Upland Curves

-- Watershed data for watershed # 3

Curve number = §86.0

Area = 9.0 acres

Hydraulic length = §20,00 Feet
””” Blevation change = 140.0 feet,

Concentration time = ¢.02 hours
Concentration time type = §CS Upland Curves
Unit bydrograph type = Disturbed

-- Routed Watershed §# ¢ to sturcture # 1
Muskingum routing parameters: I= 0,34 k= 1.4
Bydraulic length = 2520.00 feet
Blevation change = 176.9 feet.
Travel tine = 1,24 bours
Travel time type = §CS Opland Curves



-- Watershed data for watershed § 4

Curve oumber = 864

Area = 5.7 acres
o Hydraulic length = 200.00 Feet

Elevation change = 115.8 feet.

Concentration time = 9,01 hours
s Concentration time type = SCS Upland Curves
Unit bydrograph type = Disturbed

-~ Routed Watershed # § to sturcture #1
Muskiogum routing parameters: I= 0,34 K= 1,33
Hydraulic length = 3670.00 feet
Elevation change = 225.0 feet.
fravel tise = 1,33 bours
Travel time type = SCS Upland Curves

-- Watershed data for watershed § §

Curve number = 860

Area = 5.7 acres
Hydraulic length = 250.00 Feet
Elevation change = 90.0 feet.

Concentration time = §,0! hours
Concentration time type = SCS Upland Curves
""" Onit hydrograph type = Disturbed
-- Routed Watershed # 6 to sturcture &1
— Muskingum routing parameters: I= @.3¢ k= 1.4l
Bydraulic length = 4680.00 feet
Elevation change = 260.8 feet,
Travel time 1,41 hours
Travel tine type §CS Upland Curves

-- Watershed data for watershed ¢ 6

- Curve number = 86.¢
Area = 5.7 acres
Bydraulic length = 230.00 Feet
Elevation change = 60.0 feet.
Concentration time = §.81 hours

fn

Concentration time type = SCS Upland Curves
Unit bydrograph type = Disturbed

-- Natershed data for watershed ¢ 7

Curve nuaber = 180.9

Area = 1.9 acres
Hydraulic length = 550.00 Peet
Elevation change = 0.0 feet.

Concentration time = 1,78 hours
Concentration time type = SCS Upland Curves
Unit bydrograph type = Disturbed

-- Yota] Area = 59.4 acres
-- Stom uata
Yotal precipitation = 2.0 inches
Storn type = §CS 6 bour design storm

Peak Discharge = 26,11 cfs
Discharge volume =  4.58 acre ft



oy

tine rainfall  hydrograph tine rainfall  bydrograph

(hr.) {in.} {cfs) {hr.) {in.} {cfs)
.00 0.0660 0.000 * 0.10 8.013 6.062
~~~~~~ - 0.2¢ 6.013 g.005 * 8.30 9.013 0.809
0.40 8.013 g.015 * 2.5 0.013 9.023
.60 .02 0.032 ¢ 0.70 9.020 8.044
) .89 .020 9.059 ¢ 8.9 8.020 .875
1.60 8.020 8.094 * 1.10 8.022 0.116
1.20 6.022 0.137 ¢ 1.30 8.022 .159
1.40 8.022 9.180 * 1.50 9.822 8.201
T 1.60 8.039 0.224 * 1.7¢ 8.939 6.247
1.8¢ 8.039 8.2711 ¢ 1.9 8.039 6.295
.68 8.039 8.2 * 2.10 - 8.153 8.358
o 2.20 6.153 6.409 * 2.3 8.153 8.475
2.4 0.153 0.559 ¢ 2.5 8.153 8.667
2.60 8.041 8.8 * 2.78 0.041 1,833
2.80 8.041 1.4 2.9 8.641 2.229
3.00 0.041 e .10 8.633 6.269
3.2 0.833 10.087 ® 3.3 ¢.033 14,919
.40 9.033 19.966 * 3.50 8.033 24,064
3.60 0.823 26,113 ¢ .78 8.023 25.701
3.8 9.023 23,394 ¢ 3.9 0.023 2.331
$.00 8.023 17.48¢ * 4.10 8.02¢ 15,291
4.28 0.020 13,756 * §.30 9.020 12.716
4.40 @.020 11,994 ¢ 4.5 8.020 11,432
§.60 9.01¢ 10.895 ¢ 4.70 9.016 10.317
4.80 0.016 9.714 * 4.9 ¢.016 9.157
.00 8.016 8.783 * 5.10 6.015 8,383
5.2 8.015 8.080 * 5.38 0.015 7.858
5.4 8.015 7.669 ¢ 5.50 8.015 7.491
- 5.60 9.016 7.29 ¢ 5.70 0.016 1.472
5.80 8.016 6.833 * 5.9 8.016 6.607
6.00 8.616 6.413 ¢ 6.10 9.000 6.246
6.20 9.000 6.898 * 6.30 2.000 5.969
6.40 0.000 5.87¢ * 6.50 8.000 5.817
6.60 0.000 5.817 ¢ 6.70 8.000 5.854
6.80 9.000 5.884 * 6.90 ¢.000 §.821
o 7.8 0.000 5.553 ¢ 1.10 0.000 §.975
1.20 0,000 4.084 * 1.3 .000 3.016
7.40 6.000 1,969 ¢ 7.50 0.000 1.088
7.6¢ 0.000 8.501 * 1.78 6.000 8.1%
7.80 0.000 0.087 * 7.9 0.000 8.077
8.00 9.008 9.068 * 8.10 0.000 @.061
8.2 8.000 8.056 * 8.38 0.000 8.851
8.40 9.000 8.047 * 8.50 0.000 8.043
8.60 8,004 0.039 * 8.70 9.000 4.835
8.89 .900 g.032 * 8.9 0.000 8.028
"""" 9,60 8.000 g.625 * 9.10 0.080 8.023
9.2 9.000 8.020 * 9.30 0.000 8.017
9.40 9.000 g.0l5 * 9.5¢ 9.000 6.013
9.60 0.000 g.011 * 9.70 0.900 0.009
9.8 0.000 ¢.008 * 9.9 6.000 9.006
10.00 9.000 9.005 * 16.10 9.000 0.004
10.20 6.900 0.083 * 10.30 8.000 0.062
- 19.40 0.600 9.001 * 10.50 0.000 0.001
16.60 0.000 0.080 * 18.70 0.900 0.000
4

10.80 8.000 8.000



Circular Channel Analysis & Design
Solved with Manning’s Bquation

s Open Channe] - Unifors flow

Worksheet Kame: Railcut Sediment
Comment: 48-inch CMP Principal Spillway
Solve For Full Flow Capacity

Given Input Data:

Diameter.....vous 4,00 £t
S10Pe..vsirrveinnns 6.0256 ft/ft
Nanning’s B....... 0.024
Discharge......... 124.49 cfs
Computed Results:
Pull Flow Capacity..... 124.49 cfs
""" Full Flow Depth........  4.00 ft
Velocity.evvvennas 9.91 fps
Flov Area......... 12.57 8f
Critical Depth.... 3.3 ft
Critical Slope....  @.0247 ft/ft
Percent Full...... 109.00 &
- Pull Capacity..... 124.49 cfs
QMAY £.94D...000es 133,92 cfs
Froude Number..... FULL

o Open Channel Flow Nodule, Version 3.2f (c) 1999
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06768



Circular Channel Analysis & Design
Solved with Manning's Equation

..... Open Chanoel - Uniform flow

Worksheet Name: Railcut Sediment
Comment: 2-inch Victaulic Decant Pipe
Solve Por Full Flow Capacity

Given Input Data:

----- Diameter.......... 0.17 ft
Slopessiieiinaanns 9.0372 ft/ft
Manning’s B....... 8.010
Discharge......... .08 cfs
Computed Results:
Full Flow Capacity..... .98 cfs
. Full Fiow Depth........ a.17 ft
Velocity.oovuinns 3.49 fps
Flow Area......... .02 sf

- Critical Depth....  @.16 ft
Critical Slope.... .0327 ft/ft

Percent Full...... 106.00 %

Full Capacity..... 9.98 cfs
"""" QMAY €.94D........ .99 cfs

Froude Kumber..... FULL

Open Channel Flow Module, Versiom 3.2t {c) 1998
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 86768
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0ld Coarse Refuse Road Sediment Pond

The 0ld Coarse Refuse Road sediment pond (NPDES @@8) is located
south and at the base of the East Slurry Cell. The pond is an off
channel, temporary sediment control structure with a total as-built
volume of approximately 1.81 acre-feet. Surface water runoff from
three watersheds plus the ponds own disturbance, for a total
watershed of approximately 9.34 acres, is captured by the pond. The
watersheds capture runoff from the 0ld Coarse Refuse area east of
the East Slurry Cell and divert the runoff through ditches and a
culvert to the sedimentation pond.

The structure is a temporary sedimentation pond as addressed in
R645-301-732.200. The structure is not addressed by the MSHA
c¢riteria of 30 CFR 77.216(a). The pond meets the single-open
channel spillway exemption of R645-301-742.225.2.

The structure includes @.17 acre-feet (original design of .11
acre-feet) of sediment load capacity and a .96 acre-feet (original
design of 1.@82 acre-feet) of storm capacity. The pond discharges
through a 18-inch CMP culvert when the contained volume of the pond
is 1.13 acre-feet. The pond has an additional ©.39 acre-feet of
temporary capacity between the outlet elevation and the freeboard
elevation. This additional capacity simultaneously discharges when
utilized.

The 18-inch CMP has a full flow capacity of 24.067 cfs. The CMP
passes a 25-year, 6-hour precipitation event of 3.94 cfs. The pond
contains a 100@-year, 6-hour event of ©.63 acre-feet within the
existing 0.96 acre-feet of active storm capacity.

The 18-inch CMP can sustain a total blockage and the pond will
contain the required precipitation events. The pond also contains
a 2-inch decant pipe. The 2-inch decant pipe allows discharge of
major storm events after appropriate settling times. The 2-inch
pipe is normally closed.



Sunnyside Coal Company
(LD COARSE REFUSE ROAD SEDINERTATION POKD
NPDES @08

WATERSHED AREA Slope  Elev
-------------------- Acres Length Change
Area I 599 2,400.6 360.0
hrea II 1.8 270.6  95.0
Area III 1.25  200.6  85.0
Pond Surface 8.3 230.0 2.9
fotals 3.3
POND CAPACITIES Acre-
-------------------- Feet
Total As-built Capacity 1.8
Capacity w/1’ freeboard 1.52

Temporary storage capacity €.39
Sediment load capacity 0.17
Available Capacity .96

STORM DATA §CS 6-hr design
-------------------- 25-year, 6-hour
Precipitation 1.62 inches

3.94 cfs
8.41 acre-feet

Peak Discharge
Discharge Volume

QUTLET DATA

-------------------- CHP
Diameter 1.500 feet
Slope 8.179 ft/ft
Nanning's a 0.024
Discharge 24,678 cfs
Velocity 13.62¢ fps

SEDIMENT LOAD - Required Sed Cap.

[Uniform Soil Loss Equation]

Area I 0.10
Area II 8.04
Area III .03
Pond Surface .60

Totals 8.17

A=

here-feet Tons/Ac

12,5
16.4
18.8

0.0

DATA SUMMARY File:  Ponddata.wgl
1 Routing Elev COMMENTS
Slope (N Seguent Length Change
15.9 8 Ditch  576.0  102.5 Old coarse refuse pile
35,2 79 Ditck  578.8  162.5 Contributory area
42,5 79 Diteh  5§70.@  102.9 Contributory area
8.0 109 Hone Pond Surface
Excludes capacity above freehoard
Capacity between outlet & freeboard
Design sediment load capacity
Typ. capacity for 24-hr retention
§SCS Type II §CS 6-hr design
10-year, 24-hour 108-year, 6-hour
1.84 inches 2.85 inches
5.72 cfs 6.25 cfs
@.52 acre-feet .63 acre-feet
Pipe Spillway
8.167 feet
.120 ft/ft
9.410
0.140 cfs
6.270 fps
R K IS CP
20 8.22  12.66 8.23 Contoured P=.5 C=0.45
20 .22 2.9 6.17 Undisturbed P=1
2 2 k.20 &N Undisturbed P-1



Project title = 01d Course Refuse Rd
WATERSHED HYDROGRAPH

Inflov into structure ¢ 1
Structure type: Bull

-- Routed Watershed § 1 to sturcture ¢ !
Muskingum routing parameters: §= .40 E=  6.03
Bydraulic lemgth = 572.00 feet
Elevation change 162.5 feet.
fravel time .03 hours
Travel time type SCS Upland Curves

-- Watershed data for vatershed # 1
Curve nuaber = 86.0
Area 6.0 acres
Hydraulic length 2400.09 Feet
Elevation change 360.9 feet,
Concentration time = 9.9 hours
Concentration time type = SCS Upland Curves
Onit hydrograph type = Disturbed

-- Routed Watershed # 2 to sturcture ¢ {
Muskingum routing parameters: I= @.40 K= 6.3
Hydraulic length = 570.00 feet
Elevation change 182.5 feet,
Travel tine ¢.03 hours
Travel tine type SCS Upland Curves

-- Watershed data for watershed # 2

Curve nuaber = 798

Area = 1.8 acres
Bydraulic length = 276.68 Feet
Elevation change = 95,0 feet,

Concentration time = .61 hours
Concentration time type = SCS Upland Curves
Toit hydrograph type = Disturbed

-~ Routed Watershed # 3 to sturcture 4 1
Muskingua routing parameters: I= 9.40 k= 0.03
Hydraulic length = §70.00 feet
Elevation change 162.5 feet.
Travel time .03 bours
Travel time type SCS Upland Curves

" n

-- Watershed data for watershed # 3

Curve number = 19.4

Area = 1.3 acres
Hydraulic length = 200.00 Feet
Elevation change = 85,9 feet.
Concentration time = 0,01 hours

Concentration time type = SCS Upland Curves
Unit bydrograph type = Disturbed

-- Watershed data for watershed # &

Curve cumber = 100.0

Area = 8.3 acres
Hydraulic length = 230,00 Peet
Elevation change = 0.0 feet.
Concentration time = .48 hours

Concentration time type = §C8 Upland Curves
Unit hydrograph type = Disturbed



*"“ -- fotal Area = 9,3 acres

-- Stora data
o Total precipitation = 1.6 inches
Storn type = §CS 6 hour design stora
Peak Discharge = 3.9 cfs
Discharge volume =  @.41 acre ft

time rainfall  hydrograph tine rainfall  hydrograph

(br.) (in.) {cfs) (br.) {in.) (cfs)
.00 ¢.000 0.000 * e.18 8.010 £.002
0.20 0.010 8.606 * 0.3¢ 8.010 8.012
0.40 6.010 g.018 * .50 6.010 6.023
0.60 0.016 e.026 * 0.7¢ 2.015 0.030
6.%0 8.016 8.034 * .90 .816 .038
1.00 €.016 8.041 * 1.10 e.017 8.043
1.20 8.017 0.045 * 1,3 e.017 8.047
1.48 8.017 6.648 * 1.50 8.017 8.049
1.60 8.031 0.053 * 1.7¢ 8.031 .059
1.80 8.031 8.067 * 1.98 8.031 @.080
o .00 0.831 0.128 * .10 .120 0.724
.20 8.120 1.921 ¢ 2,30 0.120 2.419
2.4 8.121 8 2.50 8.128 3.940
vvvvv 2.60 0.032 2019 * 2.78 8.032 1.6%
2.80 0.032 1.485 * 2,% 8.032 .47
3.00 8.032 Y .10 8.026 1.238
. 3.2 8.026 1,207 * 3.30 .026 1.200
.40 8.026 1199 * 3.50 #.026 1.207
3.60 8.018 .95 * 3.7 8.018 0.895
3.80 0.818 e.873 * 3.9 8.018 8.865
4.00 8.018 8.868 * .10 0.016 0.807
4.20 8.01¢ 8.797 * 4.30 8.016 8.791
4.40 2.016 2.795 * 4,50 6.016 g.800
....... 4.60 8.013 0.697 * 4.7 8.013 @.680
4.80 8.013 8.672 * 4.9 8.013 0.667
5.00 8.013 0.672 * .10 8.012 8.624
5.20 9.812 .61 * 5.30 8.012 2.616
5.40 6.812 6.613 * 5.50 8.012 0.618
5.60 8.013 6.669 * 5.70 8.013 .680
5.80 0.013 .691 * 5,9 8.013 .693
6.00 .813 .699 * 6.14 0.000 .204
6.20 0.000 8.091 * 6.30 .600 0.037
6.40 0.000 6.016 * €.50 0.000 .010
— 6.60 2.000 0.007 * 6.70 0.000 8. 006
6.80 0.000 0.604 * 6.90 0.000 .03
1.08 0.000 6.002 * 1.18 0.000 8.001
1.20 0.6000 g.001 * 1.38 0.000 0.00¢
]

1.4 2.000 @.000



Project Yitle = 01d Course Refuse Rd
WATERSHED HYDROGRAPH

Inflov into structure § 1

Structure type: Rull

-- Routed Watershed # 1 to sturcture § 1
Muskingua routing parameters: I= 0.40 E=  9.03
Hydraulic length = 570.00 feet
Elevation change = 182.5 feet.
fravel time = .03 hours
Travel time type = SCS Upland Curves

-- Watershed data for watershed § 1

Curve nuaber = B6.9

Area * 6.9 acres

Bydraulic length = 240,00 Feet
- Elevation change = 360.0 feet.

Concentration time = 9.9 hours

Concentration time type = SCS Upland Curves
Unit bydrograph type = Disturbed

-- Routed Watershed # 2 to sturcture 41
NMuskingum routing parameters: I= @.40 k= 0.03

Bydraulic length = 576.08 feet
Elevation change = 162.5 feet.
fravel time = .03 hours

Travel time type §CS Upland Curves

-~ Watershed data for watershed § 2

Curve number = 79.0

e Area = 1.8 acres
Bydraulic length = 270,00 Feet
Elevation change = 95,0 feet,

Concentration time = .81 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed # 3 to sturcture #1
Muskingun routing parameters: I= 0.40 K= 6.3

Hydraulic length = 578.96 feet
Elevation change = 102.5 feet.
Travel time = 9,03 hours

Travel time type §CS Upland Curves

-- Watershed data for watershed # 3

Curve number = 79.0

Area = 1.3 acres
Bydraulic length = 200.00 Feet
Elevation change = 85,0 feet.
Concentration time = .01 hours

Concentration time type = SCS Upland Curves
Doit hydrograph type = Disturbed

-- Watershed data for watershed # 4

Curve pumber = 160.0

Area = 9.3 acres
Hydraulic length = 730.00 Feet
Elevation change = 0.0 feet.

Concentration time = Q.48 hours
Concentration time type = SCS Upland Curves
Toit hydrograph type = Disturbed



= -- Total Area = 9.3 acres

-- Storn data
— Yotal precipitation - 1.8 inches
Stors type = §CS Type 2 storm, 24 hour stomn

Peak Discharge = 5,72 cfs
Discharge volume =  @.52 acre ft

tine rainfall  hydrograph tine rainfall  hydrograph
{hr.) {in.} {cfs) (br.) {in.) (cfs)
- 8.00 0.000 6.000 * 6.10 0.002 0.08¢
0.20 6.802 é.001 * 0.3 ¢.002 RV
0.40 6.002 g.003 * 9.5 9.002 8.004
e 6.68 8.082 g.084 * 6.7¢ 6.082 0.005
0.8 .842 0.005 ¢ 8.99 6.082 9.005
1.00 8.602 g.005 * 1.10 0.002 8.605
B 1.20 8.002 8.006 * 1.3 #.002 .006
1.40 g.002 0.0%6 * 1.5 8.002 #.006
1.60 9.002 2.606 * 1.70 9.002 9.006
1.8 0.002 0.086 * 1.9 0.802 0.007
- 2.00 8.082 8.007 * 2.10 8.002 0.007
.2 9.002 9.007 * 2.3 8.002 0.007
2.40 0.002 0.007 * 2.50 0.002 .007
— 2.6 0.002 0.047 * 2.70 0.002 0.087
2.80 0.002 9.087 * 2.9 0.402 0.007
3.00 0.802 0.007 * .10 6.003 8.007
.20 0.083 0.007 * 3.3 0.003 9.947
- 3.40 9.403 9.007 * 3.50 0.083 9.647
3.60 9.083 d.008 * 3.78 9.803 0.008
3.80 8.003 ¢.008 * 3.90 9.003 8.008
- 4,00 6.003 g.008 * 4.10 9.403 8.008
4.2 @.003 g.608 * 4.3 0.003 0.008
4.40 8,003 9.008 * .50 4.003 8.009
— .60 8.003 ¢.e9 * 4.7¢ 6.003 9.009
4.80 .03 6.009 * 4.9 8.603 .089
5.00 0.0803 0.009 * 5.10 8.003 0.009
5.20 0.903 g.003 * 5.30 6.003 0.009
o 5.40 .003 0.609 * 5.5 6.003 9.008
5.60 0.803 0.009 * 5.70 6.003 0.809
5.80 9.003 0.009 * 5.9¢ 9.003 0.089
e 6.00 6.083 6.009 * 6.10 0.004 9.4909
6.20 0.004 .00 * 6.30 0.004 9.010
6.40 0.004 ¢.610 * 6.5¢ 9.004 a.010
6.60 0.004 g.011 * 6.70 9.004 ¢.011
6.80 6.004 g.011 * 6.9 9.004 8.011
7.00 0.004 a.811 * 1.10 0.084 6.011
7.2 0.004 g.011 * 1.3 6.004 8.011
o 1.40 0.004 9.811 * 1.50 0.004 9.011
7.60 0.004 6.011 * .70 0.604 6.011
7.80 0.004 a.011 * 1.9 0.604 8.e11
- 8.60 0.004 g.e11 ¢t 8.10 9.085 8.011
§.20 0.605 ¢.012 ¢ 8.30 8.005 g.012
8.4 .063 8.013 * 8.50 8.045 8.013
- 8.60 0.00% g.014 * 8.70 0.008 9.014
8.80 0.085 0.014 * 8.99 #.005 0.015
9.06 6.005 g.015 ¢ 9.10 0.606 9.015
9,20 0.086 8.016 * 9.30 0,406 0.0816

o



tine
(br.)
9.3
9.40
9.66
9.80
10.00
18.20
18.49
10.60
10.80
11.09
11.2
11.40
11.60
11.80
12.00
12.20
12.40
12.6¢
12.5¢
13.09
13.2¢
13.40
13.60
13.80
14.0¢
14.2
14.40
14.60
14,88
15.00
15.20
15,40
15.60
15.80
16.00
16.20
16.4¢
16,60
16.8¢@
17.%
17,20
17.48
17.60
17.8¢
18.00
18.20
18.40
18,60
18.80
19.60
19.28
19,48
19.60
19,50
20.00
20.20
20.40

rainfall
(in.)
8.006

0,006
0.007
4.007
0.047
0.098
0.008
0.011
g.011
8.011
0.018
0.018
0.140
0.140
0.140
8.026
0.926
0.014
0.014
0.014
0.010
0.010
0.008
0.008
0.008
0.006
0.806
0.006
0.006
0.006
0.086
0.006
0.006
4.006
0.006
0.803
0.003
0.003
0.003
0.003
0.003
0,003
0.003
0.083
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
8.003
0.063
0.002
0.08

hydrograph
{cfs)
8.016

0.017
8.017
0.018
8.021
8.031
£2.043
0.064
8.087
8.107
g.181
8.229
1.816
§.108
5143
1.856
1.31
8.981
8.742
8.7¢7
#.536
0.513
0.433
8.406
0.484
0.304
8.292
8.292
0.292

0.293

8.2
8.295
8.29
0.297
8.298
8.195
8.183
0.182
8.181
.181
.182
0.182
.182
8.183
8.183
8.183
8.184
8.184
0.184
8.185
0.185
0.185
8.186
0.186
8.187
8.133
8.126

L O L T S . . T L O I . T T e . T T T I TR S Y

tine
(br.)

9.50

9.7¢

9.90
18.19
16.30
1¢.50
10.78
18.99
11.19
11.38
11.5¢
11.70
11.90
12.18
12,30
12,50
12.7
12.9
13.10
13.30
13.50
13.78
13.9¢
14.10
14,30
14.50
14.70
14,90
15.10
15.30
15.5¢
15.70
15.99
16.1¢
16.30
16.50
i6.70
16.90
17.10
17,30
17.5%
17.78
17.99
18.10
18.30
18.50
18.78
18.98
19.18
19.30
19.5¢
19.70
19.90
20.19
20.30
20.50

rainfall
(in.)

9. 006
.007
0.807
6.008
6.008
2.008
6.011
8.011
8.018
8.018
8.018
0.140
6.140
0.626
8.026
€.026
8.014
a.014
¢.010
8.010
0.010
8.008
0.608
0.006
0. 006
0.006
0.006
0.086
0.006
0.08¢
0.006
0.006
8.006
6.003
0.003
6.003
0.003
0.903
8.003
0.003
8.003
0.083
9.003
¢.003
6.003
0.003
0.003
0.003
0.003
¢.003
0.003
0.003
.03
8.002
.002
6.002

hydrograph
{cfs)

8.e17
8.018
8.019
8.025
.037
8.049
0.075
0.097
8.154
0.266
8.249
3.020
5.002
2,552
1.561
1,35
8.797
8.718
0.57¢
0.519
8.512
8.418
8.404
.323
9.2%
8.292
.292
0.293
0.2%4
6.294
8.296
8.297
.298
8.214
0.186
0.182
.181
8.181
0.181
0.182
6.182
6.182
.183
8.183
8.184
8.184
0.184
@.185
#.185
0.18%
2.186
8.186
6.186
8.142
0.128
8.126



tine
(br.)
20.50

20,66
20.80
1.0
21,26
21.40
21,60
21,80
22.80
2.2
22.40
22.60
22.80
1.0
23.26
23,40
23.60
23,80
24.9¢
u.2
24.40
24,60
24.80
25.08
25,20
25.44

rainfall
(in.)
0.802

8.602
0.002
8.002
.002
0.002
0.002
0.002
8.802
6.002
8.002
0.602
8.002
8.002
0.802
8.002
0.602
8.002
0.002
0.604
0.000
9.000
0.600
0.000
@.000
6.000

bydrograph
{cfs)
8.126

8.128
0.128
.128
0.125
8.125
8.126
0.126
8.126
8.126
8.126
8.126
8.127
0.127
8.121
.12
.12
8.121
0.121
8.016
0.903
0.801
0.001
0.6000
0.000
0.008

£ I . R R T I Y S L T R ST R N R I L

tine
(br.)

20.70
28.90
21,18
21,30
21.50
21,78
21.90
2.14
2.3
2.5
2.7
22.9%
23.10
23.30
23.50
BN
23.9
4.19
24.30
2.5
U7
24,99
25.19
25,3

rainfall
(in.}

6.002
6.002
6.002
8.002
@.002
0.002
e.002
0.002
0.602
0.002
6.002
0.002
8.002
0.802
8.002
9.602
8.002
0.600
0.000
8.000
0.000
£.000
.000
0.000

hydrograph
{cfs)

.125
8.125
0.125
8.12§
8.126
8.126
8.126
8.126
9.126
8.126
8.126
8.121
.127
8.127
0.127
8.121
8.127
0.037
8.006
0.082
0.001
g.001
0.000
@.000



Circalar Channel Analysis & Desigqn
Solved with Manning’s Bquation

Open Channel - Uniforn flow

Worksheet Kame: 01d CR Road Sed
Comment: 18-inch CMP Principal Spillway
Solve Por Full Flow Capacity

- Given Iaput Data:

Diameter.......uus 1.50 ft

Slope..ieiiiiinnen 0.179 ft/ft
‘‘‘‘‘ Nanping’s 0.......  €.024

Discharge......... 24.07 cfs

Computed Results:

**** Full Flow Capacity..... 24.87 cfs
Full Flow Depth........ 1.5 ft

Velocity......o.us 13.62 fps
Flov Area......... 1,77 sf
Critical Depth.... 1.48 ft
Critical Slope.... 8.1646 ft/ft
Percent Full...... 109.09 %
Full Capacity..... 24.07 cfs
(NAT £.94D........ 25,98 cfs
Froude Ruaber..... FULL

QOpen Channel Flow Module, Versiom 3.21 {c) 19%¢
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 96708



=

Circular Channel Analysis & Design
Solved with Nanning's Bquation

Open Channel - Uniform flow

Worksheet Name: 01d CR Road Sed
Comment: 2-inch Victaulic Decant Pipe
Solve For Full Flow Capacity

Given Input Data:

Diameter.......... 8.17 ft
Slope...uvivvains 8.120@ ft/ft
Nanning’'s o....... 8.010
Discharge....vuus 0.14 cfs
Computed Results:

Full Flow Capacity..... 8.14 ofs

Full Flov Depth........ 8.17 ft
Velocityourvvrnses 6.27 fps
Flov Area......... 8.02 sf

Critical Depth....
Critical Slope....

.17 ft
0.1146 ft/ft

Percent Eull...... 100.00 %
Full Capacity..... 8.14 cfs
QMAY €.94D........ 8.15 cfs
Froude Ruaber..... FULL

Open Channel Flow Module, Version 3.21 {c) 1999
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



{

-- Yotal Area = 9.3 acres

-- Stor data
Total precipitation = 2.9 inches
Stora type = §CS 6 hour design storn
Peak Discharge = 625 cfs
Discharge volume =  @.63 acre ft

tine rainfall  hydrograph tine rainfall  hydrograph

{br.} (in.) (cfs) {hr.) {in.) {cfs)
.00 @.000 0.000 * 8.10 9.013 .003
8.20 8.013 9.008 * .30 8.013 8,016
8.40 8.013 0.023 * .50 8.013 8.029
8.60 0.020 9.033 * 0.7 9.020 8.837
.80 0.020 0.043 * 8.99 8.02 8.048
1.00 8,820 8.052 * 1.10 8.022 8,055
1.2 8.022 9.057 * 1.3 8.022 0.859
1.40 9.022 8.061 * 1.50 8.022 0.062
1.60 .039 0.067 * 1.78 6.039 0.091
1.80 .039 8.178 * 1.90 8.039 8.280
.88 .039 8.381 2.18 @.153 1.729
.24 8.153 3.674 * .30 8.153 4.336
2.4 0.153 5.391 ¢ 2.5 0.153 6.247
2.60 0.041 .19 ¢ .70 0.041 2.543
2,80 9.041 2,219 ¢ 2.9 0.041 2,113
3.00 0.041 2.115 ¢ 3.10 2.033 1.833
.20 .033 1.782 * 3.3 0.033 1.762
3.40 8,833 1,762 * 3.50 .033 1,778
3.60 8.023 1,387 ¢ 170 0.023 1,303
3.80 0.023 1,265 ¢ 3.9 8.023 1,255
4.0 6.823 1,209 ¢ 4.1 8.020 1.166
4.20 .020 1.15% * 4.30 6.020 114
4.40 8.020 1,145 * 4.59 ¢.020 1.159
4.68 0.016 1,003 ¢ 4.70 8.016 9.973
4,80 8.016 8.96¢ ! 4.9 0.016 8.957
5.00 0.016 9.959 ¢ 5.19 @.015 9.893
5.20 8.015 6.881 * 5.3 8.015 0.876
5.40 0.015 9.875 ¢ 5.50 9.015 9.877
5.60 .016 6.949 * 5.70 8.016 #.968
5.80 8.816 8.979 * 5.90 9.016 8,985
6.80 8.016 8.989 * 6.10 0.000 0.283
6.20 0.000 8124 * 6.30 6.000 #.048
6.40 9.000 0.0 * 6.50 ¢.000 0.013
6.60 0.000 8.009 * 6.70 @.000 8.047
6.80 0.0800 0.085 * 6.90 0,000 8,004
7.60 8.000 8.002 ® 7.10 .000 0.081
1.20 9.008 g.001 * 1.3 9.000 9.000
 §

1.48 0.900 0.000



Project Title = 01d Course Refuse Rd
WATERSHRD HYDROGRAPH

Inflov into structure § 1

Structure type: Rull

-- Routed Watershed # 1 to sturcture i 1
Muskingua routing parameters: I= ¢.40 E= .03

Bydraulic length = 570.89 feet
Elevation change = 182.5 feet,
Travel time = .03 hours

Travel time type §CS Upland Curves

-- Watershed data for watershed # 1

Curve number = §86.0

Area = 6.0 acres
Hydraulic }ength = 2400.00 Feet
Elevation change = 360.9 feet.

Concentration time = §.,89 hours
Concentration time type = SCS Upland Curves
Unit bydrograph type = Disturbed
-- Routed Watershed # 2 to sturcture # 1
Muskingue routing parameters: I= @.40 K= 0.03

— Bydraulic length = 5§70.90 feet
Blevation change = 102.5 feet.
Travel tine = §.63 hours

Pravel time type 5CS Upland Curves

-- Watershed data for watershed ¢ 2

Curve pumber = 19.4

Area = 1.8 acres
Bydraulic length = 27.00 Feet
Blevation change = 95,0 feet.
Concentration time = 9,01 hours

Concentration time type = SCS Upland Curves
Dnit hydrograph type = Disturbed

-- Routed Watershed # 3 to sturcture # !
Muskingum routing parameters: I= @.48 E= 0.83
Bydraulic length 570,00 feet
Elevation change 102.5 feet.
Travel time .93 hours
frave] tise type §CS Upland Curves

" fn n

-- Watershed data for watershed ¢ 3

Curve number = 1.0

Area = 1.3 acres
Bydraulic length = 200.00 Feet
Elevation change = 85,0 feet.

Concentration time = §.01 hours
Concentration time type = SCS Upland Curves
Unit bydrograph type = Disturbed

-- Watershed data for watershed # 4

Curve oumber = 100,90

Area = 8.3 acres
o Hydraulic length = 230,00 Feet

Elevation change = 0.0 feet.

Concentration time = §.48 hours

Concentration time type = SCS Upland Curves
Unit bydrograph type = Disturbed



Pasture Sediment Pond

The Pasture sediment pond (NPDES ©09) is located north of the West
Slurry Cell and west of the industrial waste dump. The pond is an
off channel, temporary sediment control structure with a total as-
built volume of approximately ©.78 acre-feet. Surface water runoff
from the watershed plus the ponds own disturbance, for a total
watershed of approximately 7.80 acres, is captured by the pond. The
watershed captures runoff from the areas adjacent to the coarse
refuse haul road north of the West Slurry Cell and diverts the
runoff through ditches to the sedimentation pond.

The structure is a temporary sedimentation pond as addressed in
R645-301-732.200. The structure 1is not addressed by the MSHA
criteria of 3@ CFR 77.216(a). The pond meets the single-open
channel spillway exemption of R645-301-742.225.2.

The structure includes 0.02 acre-feet of sediment load capacity and
a 0.45 acre-feet of storm capacity. The pond discharges through a
18-inch CMP culvert when the contained volume of the pond is 0.47
acre-feet. The pond has an additional ©.12 acre-feet of temporary
capacity between the outlet elevation and the freeboard elevation.
This additional capacity simultaneously discharges when utilized.

The 18-inch CMP has a full flow capacity of 14.51 c¢fs. The CMP
passes a 25-year, 6-hour precipitation event of .72 cfs. The pond
contains a 1@0-year, 6-hour event of @.27 acre-feet within the
existing ©.45 acre-feet of active storm capacity.

The 18-inch CMP can sustain a total blockage and the pond will
contain the required precipitation events. The pond also contains
a 2-inch decant pipe. The 2-inch decant pipe allows discharge of
major storm events after appropriate settling times. The 2-inch
pipe is normally closed.



Sunnyside Coal Company
PASTURE SEDIMENTATION PORD
NPDES 009

WATERSHED AREA

Area
Pond Surface
Totals

POKD CAPACITIES

Total As-built Capacity
Capacity w/1’ freeboard
femporary storage capacity
Sediment load capacity
Available Capacity

STORM DATA

Precipitation
Peak Discharge
Discharge Volume

OUTLET DATA

Diameter
Slope
Manning's o
Discharge
Velocity

SEDIMERT LOAD - Required
[Uniform Soil Loss Equation]

Area I
Pond Surface
fotals

Slope  Elev
heres  Length Change
7.66 1,100.9
8.20 100.0
7.80

5.0
0.0

Acre-
Feet

8.78
.59
.12
.92
8.45

§CS 6-hr design
25-year, 6-hour

1.62 inches
8.72 cfs
.15 acre-feet

e

1,500 feet
.065 ft/ft
8.024
14,510 cfs
8,21@ fps

Sed Cap. A=
Acre-feet Tons/Ac

0.2 1.7
0.00 0.0
0.02

DATA SUMMARY File:  Ponddata.wql
H Routing Blev COMMENTS
Slope  CR  Segment Length Change
4.1 74 Ditch  120.0 16.7 Either side of coarse refuse road
0.6 102 Rone Pond Surface
Bxcludes capacity above freeboard
Capacity between outlet & freeboard
Design sediment load capacity
Typ. capacity for 24-hr reteption
§CS Type II §CS 6-br design
10-year, 24-hour 109-year, 6-hour
1.84 inches 2,85 inches
1.64 cfs 1,75 cfs
.21 acre-feet .27 acre-feet
Pipe Spillway
8,167 feet
8.007 fr/ft
9.010
8.030 cfs
1,510 fps
R K LS ce
0 622 L 0.3 Disturbed P=1 C=.36



Project Yitle = Pasture Pond
WATERSHED HYDROGRAPH

Inflow into structure ¢ 1
Structure type: Rull

-- Routed Watershed # 1 to sturcture #1
Muskingue routing parameters: I= 0.40 k= 0,61

Bydraulic length = 120.08 feet
Elevation change =  16.7 feet,
frave] tine #.01 hours

Travel time type §SC§ Upland Curves

-- Watershed data for watershed # 1

Curve number = 144

Area = 7.6 acres
Rydraulic length = 1100.00 Feet
Blevation change = 45,0 feet,
{oncentration tine = $.22 hours

Concentration time type = §CS Upland Curves
Unit bydrograph type = Disturbed

-- Watershed data for watershed § 2

Curve number = 100.9

Area = 0.2 acres
Bydraulic length = 100.00 Feet
Blevation change = .0 feet.
Concentration time = 0.14 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Total Area = 7.8 acres
-- Storm data
Potal precipitation = 1.6 inches
Storn type = §CS 6 hour design storm
Peak Discharge = @72 cfs
Discharge volume =  @.15 acre ft
tine rainfall  hydrograph tine rainfall  hydrograph
{hr.} {in.} (cfs) (br.} (in.} (cfs)
8.0 0.000 9.000 * 0.1¢ 8.010 8.008
8.20 0.010 g.017 * 8.30 0.010 9.019
0.40 8.01¢ @.020 * 8.5¢ 8.010 8.021
0.60 .016 0.0 * .70 8.015 8.029
g.80 .016 0.03¢ * .90 9.016 8.031
1,00 8.016 9.031 * 1.10 9.017 6.033
1.20 0.817 2.034 * 1,30 9.017 8.034
1.4¢ 8.017 9.035 ¢ 1.50 0.017 0.035
1.60 8.031 0.047 * 1.7¢ 9.031 8.057
1.80 8.031 8.068 * 1.9 0.831 @.061
2.00 6.931 8.062 * 2.10 9.120 6.143
2.28 9.120 .01 * 2.3 8.120 0.23¢
2.40 9.121 8.348 * 2,50 8.120 8.649
2.60 8.932 ¢.716 * .78 8.832 8.558
2.80 .032 0.502 * 2.9 9.032 0.516



tine rainfall  hydrograph tine rainfall hydrograph

{br.} {in.) {cfs) {hr.) {in.) (cfs)
.90 8.032 8.516
3.00 0.032 8.531 * .10 0.626 8.517
3.2 9.826 8.491 ¢ 3.3 0.026 .493
.4 8.026 8.507 * 3.50 0.826 .52
3.60 9.018 6.491 * 3.70 8.018 8.438
3.80 .018 0.417 * 3.9 9.018 8.415
4.00 8.018 8.41¢ * 4.10 8.016 @.405
4.20 8.016 9.393 * 4.3 8.016 .391
.40 8.016 0.394 * 4.50 8.016 .398
4.60 .013 6.384 * 4.7 8.013 @.36¢
4.80 g.013 8.351 * 4.9 8.013 8.349
5.80 8.813 8.349 * 5.10 9.012 8.342
5.20 8.012 8.331 * 5.3 @.012 8.328
5.40 8.012 8.328 ¢ 5.50 8.e12 0.329
5.60 8.013 8.341 * 5.7¢ 8.013 .358
5,80 .013 @.368 * 5.9 8.013 8.374
6.00 .013 8.380 * 6.1 0.000 8.288
6.2 ¢.000 8.141 ¢ 6.36 6.000 6.068
6.40 9.000 0.040 * 6.50 0.000 0.019
*

6.60 .000 6.046



Project Title = Pasture Pond
WATERSHED HYDROGRAPH
Inflov into structure § |
Structure type: Rull

-- Routed Watershed # 1 to sturcture #1
Muskingun routing parameters: I= 6.40 k= @.01
Bydraulic length = 120.00 feet
Elevation change =  16.7 feet.
frave] tine = 0.01 bours
Travel time type = SCS Upland Curves

-- Watershed data for watershed ¢ 1

Curve nuaber = .0

Area = 1.6 acres
Hydraulic length = 1100.00 Feet
Elevation change = 45,9 feet,

Concentration time = 9,22 hours
Concentration time type = SCS Upland Curves
Tait hydrograph type = Disturbed

-- Watershed data for watershed § 2

Curve oumber = 100.¢

Area = 9.2 acres
Hydraulic length = 100.00 Feet
Elevation change = 0.0 feet,
Concentration time = 8,14 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Total Area = 7.8 acres
-- Storn data
Total precipitation = 1.8 inches
Storn type = §C5 Type 2 storm, 24 hour stora
Peak Discharge = 1,64 cfs
Discharge volure =  @.21 acre ft
tine rainfall  hydrograph tine rainfall  bydrograph
{br.} (in.} (cfs) (br.} {in.} (cfs)
0.00 9.000 0.000 * 8.10 .002 8.002
0.2 8.002 8.003 * 6.3¢ 8.002 8.003
0.40 9.002 9.604 * 8.5¢ 9.002 9.084
0.60 8.002 9.004 * 0.78 9.002 0.004
0.8 .062 0.604 * 8.9¢ 8.002 0.004
1.6 0.002 9.004 * 1.10 0.902 0.004
1.2¢ 0.002 9.004 * 1.3 9.002 0.004
1.4¢ 0.002 0.064 * 1.5¢ 6.002 9.004
1.60 ¢.002 6.004 * 1,78 0.082 0.004
1.80 0.002 9.004 * 1.9¢ 0.002 9.004
2.00 9.002 g.084 * 2.10 9.002 9.004
2,20 9.002 g.004 * 2.30 9.002 8.004
2,48 4.082 0.004 * 2.5¢ 9.082 0.004
2.60 8.002 0.004 * 2.78 0.002 0.004
2.50 0.002 0.004 * 2,9¢ 8.002 9.004



tine rainfall  hydrograph tine raisfall  hydrograph

{br.} {in.} {cfs) {br.) (in.) {cfs)
2.9 0.802 0.004

3.00 ¢ 002 0.004 * 3.1¢ 9.083 .005
3.2 8.003 8.805 * 3.30 9.003 9.005
3.40 0.043 ¢.005 * 3.5 9.083 6.005
3,66 .003 6.005 * 3.7 8,003 8,005
3.80 8.803 8.005 ® 3.9 9.803 9.005
4.00 .603 0.085 ¢ 4.10 9.083 6.096
§.20 8.003 0.006 ¢ 4,30 8.9003 0.906
.4 8.083 0.006 * 4.5 .803 9.00¢
4.60 8.403 9.006 * 4.7 9.003 8.006
4.8 9.803 0.006 * 4.9 ¢.003 0.006
5.00 .003 9.006 * 5.18 6.003 §.086
5.2 0.003 9.006 * 5.30 @.003 #.006
5.40 9,903 6.006 * 5.50 ¢.803 .06
5.60 8.803 6.006 * 5.7 .003 0.006
5.80 9.003 9.006 * 5.99 8.803 .06
6.80 ¢.903 8.006 * 6.10 9.004 6.007
6.20 8.204 0.007 * 6.30 @.004 .907
6.40 8.004 0.007 * 6.50 9.004 2.007
6.60 9,004 6.007 * 6.7 8.004 0.007
6.80 0.004 ¢.007 * 6.99 8.004 0.047
1.00 .004 8.007 * 7.1 8.004 .007
7.2 8.004 0.007 * 1.3 @.004 6.007
1.40 .004 8.007 * 7.5 8.004 9.007
7,60 ¢.004 8.007 * 1.7 ¢.004 0.087
7.89 8.004 g.007 * 7.9 ¢.004 0.007
8.00 8.004 8.007 * 8.1¢ 9.005 2.008
8.20 @.905 8.909 * 8.30 @.005 8.009
8.40 2.005 g.010 * 8.50 @.005 8.010
8.60 @.905 ¢.6l0 * 8.70 8.805 0.01¢
8.8¢ @.005 g.018 * 8.9 .005 0.01¢
9.00 8.005 g.010 * 9.10 .006 2.811
9,2 @.006 0.012 * 9.38 2.006 0.012
9,40 9.086 g.e12 * 9.5 8.00¢ 6.012
9.69 0.007 g.013 * 9.70 0.907 .013
9.8 0.607 g.013 ¢ 9,99 9.007 2.013
16.09 .07 0.613 * 1¢.1¢ 8.008 6.015
10.20 9.008 8.016 * 16,30 0.808 8.017
19.40 8.008 g.017 * 10.50 9.008 .017
10,60 8.el1 6.020 * 16.78 .01l .022
10.8¢ 8.0l 9.022 ¢t 10.90 8.611 .023
11.6¢ 0.811 ¢.023 * 11.1¢ 8.018 0.029
11.29 ¢.618 6.033 ¢ 11.30 2.018 8.034
11.40 0.018 8.035 ¢ 11.50 8.018 0.036
11,60 8,148 0.146 * 11.70 8.140 9.280
11.80 8.140 8.55% * 11.98 8.140 1.657
12.00 ¢.140 1,63 * 12.10 8.026 1,561
1.0 .026 1,633 * 12.30 8.026 ¢.792
12.40 0.926 8,729 * 12.50 8.026 0.674
12.60 0.014 ¢.559 ¢ 12.70 8.014 8.427
12.80 8.014 9.378 ¢ 12.98 8.014 9.362
13.00 8.014 8.351 * 13.10 ¢.010 8.322
13.20 .010 0.286 * 13.3 8.810 ¢.21
13.40 g.010 8.267 * 13.58 8.010 8.265
13.60 0.008 g.249 ¢ 13.70 ¢.008 9.221
13.8¢ 0.008 8.218 ¢ 13.98 2,008 9,215
14,09 8.008 8.213 ¢ 14.19 2.006 8.197



tine
(hr.)
14.1¢

14.20
14.4¢
14.60
14.89
15,99
15.2¢
15.49
15.60
15.80
16.00
16.20
16.40
16.6@
16.88
17.08
1.2
17.40
17.6@
17.80
13.00
18.20
18.40
18.68
18,80
19.00
19.20
19.40
19,60
19,89
20.00
20.20
20.40
20.6@
20.80
21.0¢
21,20
21.48
21.60
21,80
22.0¢
22.20
22.40
22.66
22.80
23.00
23.28
23.40
23.60
23.80
24.00
24.20
24.40
24.60

rainfall
(in.)
0.086

0.086
0.006
8.806
2. 006
@.006
0.0806
8.006
@.006
@.006
VN
8.0e3
@.083
9.083
@.803
0.003
0.663
9.003
0.003
8.883
0.063
0.003
0.903
0.083
0.003
@.003
6,003
0.003
0.083
8.003
@.003
0.6e2
6.002
0.082
0.062
0.002
0.002
2.902
2.002
0.002
.02
2.002
0.002
0.002
2.002
.082
8.002
0.602
@.002
2.002
2.002
0.000
9.000
0.000

hydrograph
{cfs)
0.197

8.1%
@.160
@.156
0.156
0.158
0.159
8.160
8.162
0.163
0.164
0.124
8.107
.11
8.181
8.101
0.182
0.182
0.103
0.163
8.104
0.184
9.18¢
@.105
8.105
0.106
£.186
8.167
0.107
8.108
.18
0.086
8.976
8.073
8.e73
0.073
9.073
8.073
2.07¢
0.074
8.074
0.074
0.07¢
0.075
0.075
9.075
0.875
0.475
0.075
2.076
.07
0.028
0.008
0.001
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tine
(hr.)

14.38
14.50
14.70
14.98
15.10
15.32
15.5
15.70
15.%
16.18
16.30
16.50
16.70
16.90
17.19
1.3
17.50
17.78
17.99
18.10
18.30
18.50
18.70
13.99
15.1¢
19.30
19.5¢
19.7¢
19.9
.19
20.30
20,59
20.7¢
20.9
.10
21.30
21.50
21.70
21.9
22.18
2.3
2.5
.70
22.9¢
23.10
23.30
23.50
2.7
23.99
24.10
24,30
2.5

rainfall
(is.)

0. 606
.06
€.806
.046
0.00¢
8.006
.00
9.006
8.0806
0.003
0.003
0.003
0.903
8.003
2.003
0.063
9.083
9.083
2.003
0.083
0.903
.03
0.003
0.083
9.003
0.003
8.003
8.003
9.003
9.002
2.002
0.602
0.002
8.002
.002
9.002
9.002
8.002
8.002
0.002
.002
0.002
9.002
0.002
8.002
0.002
9.002
0.802
9.002
0.000
0.000
0.000

hydrograph
(cfs)

.163
8.157
8.156
0.157
0.158
8.160
@.161
8.162
.164
8,148
8.111
0.183
6.181
8.181
6.182
8.102
8.102
8.103
0.103
0.104
8.104
8.105
0.105
2. 106
0.106
0.106
0.187
9.107
9.108
.899
.679
0.87¢
8.873
8.073
0.073
8.0873
8.074
8.074
0.074
8.074
8.0714
8.074
8.075
0.075
.075
.075
0.075
0.076
0.076
9.057
8.014
0.004



Project Title = Pasture Pond
WATERSHED HYDROGRAPH
Inflow into structure ¢ 1
Structure type: Kull

-~ Routed Watershed # 1 to sturcture § 1
Muskingum routing parameters: 1= @.40 k= .01
Hydraulic lemgth = 126.00 feet
Elevation change 16.7 feet.
Trave] tine .81 bours
Travel time type §CS Upland Curves

-~ Watershed data for watershed § 1

Curve number = 140

Area = 7.6 acres
Hydraulic lemgth = 1106.00 Feet
Elevation change = 45,0 feet.
Concentration time = 9.2 hours

Concentration time type = SCS Upland Curves
Toit hydrograph type = Disturbed

-- Watershed data for watershed # 2

Curve number = 100.0

Area = 8.2 acres
Hydraulic length = 100.00 Feet
Elevation change = 0.0 feet.

Concentration time = 0,14 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Total Area : 7.8 acres
-- Storn data
Total precipitation = 2.9 inches
Stora type = §CS 6 hour design storm
Peak Discharge = 1,75 cfs
Discharge volume = .27 acre ft
tine rainfall  hydrograph tine
(hr.} {in.) (cfs) (hr.}
.00 0.000 0.000 * 8.10
.20 8.013 6.021 * .30
8.40 8.013 g.026 * 0.50
8.60 6.020 g.032 * 8.70
.80 9.920 0.038 * 0.9
1.00 0.020 9.040 * 1.1¢
1,20 6,822 0.643 * 1.30
1.4¢ 9.822 8.044 * 1.5
1.60 .039 9.059 * 1,78
1.80 8.039 g.e7% * 1.98
2,00 8.039 2.679 * 2.19
2,20 8.183 9.286 * 2.3
2.4¢ 8.1583 1.673 ¢ 2,5
2.60 0.841 1,752 ¢ 2.7¢
2.86 8.041 1,898 ¢ 2,90

rainfall
(in.)
9.013
.613
9.013
¢.020
9.020
8.022
.022
9.022
6.039
.839
.153
6.153
6.153
2.041
8.041

hydrograph
(cfs)
.012
9.024
8.026
8.837
8,939
¢.042
8.043
8.044
8.072
8.978
8.181
0.536
1.737
1.281
1.074



tine rainfall  hydrograph tine rainfall  bydrograph

{br.) {iz.) {cfs) {hr.) {in.) (cfs)
2,9 8.041 1.074
3.0 8.841 1.052 ¢ .10 9.633 0.988
3.2 9.033 8.915 * 3.3 0.833 6.905
3.40 8.033 8.917 * 3.5 8.033 8.931
3.60 6.823 0.872 ¢ 3.70 0.023 0.112
3.80 9.023 6.729 * 3.90 8.023 9.718
4.0 8.023 9714 ¢ §.10 6.02 9.694
4.20 0.020 g.670 * .30 0.020 0.663
.40 0.020 9.666 * .50 8.020 @.669
4.60 8.016 8.643 * $.70 0.016 0.601
4.80 8.016 8.583 * 4.9 8.016 .579
5.00 8.016 8.577 ¢ 5.10 8.015 9.563
5.2 8.015 0.544 * 5.30 @.015 8.537
5.40 9.015 8.5% * .50 8.013 8.537
5.60 8.016 6.554 * 5.7¢ 8.016 8,580
5.80 0.0816 0.5% * 5.9 8.616 8.605
6.00 @.016 8.613 * 6.10 0.000 0.465
6.20 9.000 9.229 * 6.38 0.000 8.111
6.40 9.000 9.064 * 6.50 0.000 0.030
*

6.60 @.000 8.0e9



Circular Chanpel Analysis & Design
Solved with Manning’s Bquation

Open Chanpel - Uniform flow

Worksheet Name: Pasture Sediment
Comment: 18-inch CKP Prinmcipal Spillway
Solve Por Full Flow Capacity

Given Input Data:

Diameter.......... 1.5¢ ft
Slope.iveiviiiinas 9.0650 ft/ft
Manning’s 2....... 8.024
Discharge......... 14.51 cfs
Computed Results:

Full Flow Capacity..... 14.51 ofs

Full Flow Depth........ 1,56 ft
Velocity.......... 8.21 fps
Flow Area......... 1,77 sf

Critical Depth.... 1.3 £t
Critical Slope.... 0.0562 ft/ft

Percent Full...... 100.09 %
Full Capacity.....  14.51 cfs
QMAY €.94D........ 15,60 cfs
Froude Number..... FULL

Open Channel Flow Nodule, Version 3.21 (¢} 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 96708



Circular Channel Analysis & Desiqn
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Rame: Pasture Sediment
Comment: 2-inch Victaulic Decant Pipe
Sclve For Full Flow Capacity

Given Input Data:

Diameter.......... 0.17 ft
Slope.isiiiaaiins 8.9070 ft/ft
Manning’s 0....... ¢.010
Discharge......... .03 cfs
Computed Results:

Full Flow Capacity..... .03 cfs

Full Flow Depth........ 8.17 ft
Velocity.iivinies 1.51 fps
Flov Ared......... 0.02 st
{ritical Depth.... e.12 ft
Critical Slope.... .00% fr/ft
Percent Full...... 109.00 %
Full Capacity..... .03 cfs
(NAX 8.94D........ .04 cfs
Froude Rumber..... FULL

Open Chanpel Flow Module, Version 3.21 {c) 1998
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 86708



Lower No. 2 Canyon Sediment Pond

The Lower No. 2 Canyon sediment pond (NPDES 01@) is located in
Number Two Canyon west of several mine storage buildings and an
equipment and supply storage yard. The pond is an off channel,
temporary sediment control structure with a total as-built volume
of approximately @.84 acre-feet. Surface water runoff from the
disturbed area plus the ponds own disturbance, for a total
watershed of approximately 6.32 acres, is captured by the pond. The
watershed captures runoff from a disturbed area adjacent to the
mine storage buildings and from the storage yard below the Upper
No. 2 Canyon sediment pond. The water flows overland to the
sedimentation pond with the surface runoff controlled by berms.

The structure is a temporary sedimentation pond as addressed in
R645-301-732.200. The structure is not addressed by the MSHA
criteria of 30 CFR 77.216(a). The pond meets the single-open
channel spillway exemption of R645-301-742.225.2.

The structure includes 0.07 acre-feet of sediment load capacity and
a ©.50 acre-feet of storm capacity. The pond discharges through a
24-inch CMP culvert when the contained volume of the pond is .57
acre-feet. The pond has an additional .10 acre-feet of temporary
capacity between the outlet elevation and the freeboard elevation.
This additional capacity simultaneously discharges when utilized.

The 24-~inch CMP has a full flow capacity of 42.80 cfs. The CMP
passes a 25-year, 6-hour precipitation event of 1.79 cfs. The pond
contains a 10@@-year, 6-hour event of ©.32 acre-feet within the
existing ©0.50 acre-feet of active storm capacity.

The 24-inch CMP can sustain a total blockage and the pond will
contain the required precipitation events. The pond also contains
a 2-inch decant pipe. The 2-inch decant pipe allows discharge of
major storm events after appropriate settling times. The 2-inch
pipe is normally closed.



Sunnyside Coal Company DATA STMMARY File:  Ponddata.wql
LOWER #2 CARYON SEDIMENTATION POND

NPDES 910
WATERSHED AREA Slope  Elev H Routing Elev _ COMMENTS
-------------------- Acres Length Change Slope  CN  Segment Length Change
Area I 6.10 1,200.0 55.0 4.6 79 Qverland §torage areas, facilities
Pond Surface 9.22  120.8 'R 8.0 160 None Pond Surface
Totals 6.32
POND CAPACITIES Rere-

.................... Feet

Yotal As-built Capacity 0.84

Capacity w/1’ freeboard @.66 Excludes capacity above freeboard
fewporary storage capacity 0.10 Capacity between cutlet & freeboard
Sediment load capacity .97 Design sediment load capacity
Available Capacity .50 fyp. capacity for 24-hr retention
STORM DATA 8CS 6-hr design §CS Type II §CS 6-br design
-------------------- 25-year, 6-hour 10-year, 24-hour 108-year, 6-hour
Precipitation 1.62 inches 1.84 inches 2,95 inches
Peak Discharge 1.79 cfs 3.01 cfs 3,28 ¢fs
Discharge Volume .19 acre-feet .25 acre-feet 8.32 acre-feet
QUTLET DATA
-------------------- CHp Pipe §pillvay
Diameter 2.00¢ feet 8.167 feet
Slope 8.122 ft/ft 0.002 ft/ft
Nanning's o 8.024 9.018
Discharge 42,800 cfs 0.020 cfs
Velocity 13,620 fps 8.810 fps
SEDIMERT LOAD - Required ged Cap. A= R 4 LS cp
(Uniform Soil Loss Equation] Acre-feet Tons/Ac
Area ] .03 7 W 0.2 18 8.4 Disturbed Bare P=1 C=.4§
Pond Surface 0.00 8.0

Totals 8.43



Project Title = Lower #2 Canyon Sediment Pond

WATERSHED HYDROGRAPH
Inflow into structure ¢ 1
Structure type: Null

-- Watershed data for watershed § 1

Curve nuaber = 799

Area = 6.1 acres
Bydraulic length = 1209.00 Feet
Elevation change = 55,0 feet.
Concentration time = §.08 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Watershed data for watershed § 2

Curve number = 180.9

Area = 9.2 acres
Hydraulic length = 120,00 Feet
Elevation change = §.0 feet.
Concentration time = §.18 hours

Concentration time type = §C§ Upland Curves
Unit hydrograph type = Disturbed

-~ Total Area = 6.3 acres
-- Storn data

Total precipitation = 1.6 inches

Stora type = §CS 6 hour design storm

Peak Discharge = 1,79 ¢fs

Discharge volume = €.19 acre ft

tine rainfall  hydrograph tine rainfall  hydrograph
{hr.) {in.) (cfs) {br.) {in.} (cfs)
0.00 0.800 0.00¢ * .10 0.010 @.006
0.2 8.010 ¢.014 * 0.3 g.01¢ 0.017
0.40 ¢.010 0.018 * 2.5 8.01¢ 9,019
0.60 0.016 ¢.023 * 0.7 0.015 0.027
0.80 0.016 0.028 * .90 8.016 0.829
1.00 9.016 0.03¢ * 1.10 .017 8.031
1.2¢ 8.017 0.032 1.3 8.817 8.032
1.40 8.e17 ¢.033 ¢ 1.50 8.017 2.033
1.60 2.031 0.041 * 1.7¢ .03t ¢.051
1.80 0.031 8.055 * 1.99 9.031 0.087
2,00 8.831 9.058 * 2,18 ¢.124 8.113
2,20 0.128 8.286 * 2,30 9.120 8.767
2.40 8.121 1,289 * 2.50 @.120 1.798
2.60 .032 8.960 * 2.7 8,032 8.781
2,80 8.032 2.692 * 2.9 8.032 8.693
.00 .032 8.7112 ¢ .10 8.026 8.625
3.2 .026 8.619 * L3 9.026 8.624
3.40 0.026 0.636 * 3.50 2.026 8.651
.60 0.018 8.513 * .70 8.018 0.486
3,80 0.018 8.477 ¢ 3.9 0.018 8.479
4,00 0.018 0.485 * 4,19 0.016 0.453



tine rainfall  bydrograph tine rainfall  hydrograph

{br.} (in.) (cfs) (hr.) (in.) {cts)
§.10 8.016 8.453
§.20 9.016 8.449 * 4,30 0.016 0.448
§.40 2.016 8.45¢ * §.5¢ 8.016 0.459
4.60 8.013 8.399 ¢ §.78 8.013 9.391
4.80 9.013 0.387 ¢ 4.9 8.013 8.387
5.00 6.013 0.391 * 5.18 8.612 9.363
5.20 8.012 6.361 * 5.3 8.012 8.361
5.40 0.012 0.360 * 5,50 2.612 9.368
5.60 8.013 0.397 * 5.70 0.013 0.405
5.80 9.013 0.413 * 5.9 9.013 0.414
6.00 8.013 9.419 ¢ 6.1¢ 0.000 8.113
6.20 ¢.000 6.044 6.3 ¢.640 9.0608
6.4¢ 0.000 g.002 * 6.5¢ 0.000 8.001
*

6.60 6.000 0.000



Project Title = Lover #2 Canyon Sediment Pond
WATERSHED HYDROGRAPH

Inflow into structure ¢ 1

Structare type: Kull

-- Watershed data for watershed # !

Curve oumber = 79.4
Area = 6.1 acres
Hydraulic length = 1200.00 Feet
Elevation change = 55,0 feet.
Concentration time = 9.08 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-~ Watershed data for watershed # 2

Curve pumber = 180.¢

Area = 8.2 acres
Hydraulic length = 120.00 Feet
Elevation change = 0.0 feet.

Concentration time = 9.18 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Total Area = §,3acres
-- Storn data
Total precipitation = 1.8 inches
Stors type = §C§ Type 2 stors, 24 hour storm
Peak Discharge = 3,01 ¢efs
Discharge volume =  @.25 acre ft
time rainfall  hydrograph tine rainfall  hydrograph
{br.) {in.) (cfs) {hr.) {in.) {cfs)
6.00 9.600 0.000 * 6.10 0.002 9.001
8.20 8.002 0.002 * .30 .02 ¢.003
.40 ¢.002 0.003 * 6.50 2.002 8.903
9.60 0.002 ¢.004 * 0.7 ¢.002 ¢.004
¢.80 ¢.002 ¢.004 * .9 @.002 0.004
1,00 @.002 0.004 * 1.1¢ 0.002 0.004
1,20 0.002 ¢.004 * 1.3 @.002 0.004
1.40 8.002 0.004 * 1.50 6.092 8.084
1,68 @.002 6.004 * 1.78 0.902 0.004
1,80 2.002 8.00¢ * 1,90 2,002 0.004
2,60 2,002 ¢.004 * 2.18 0.002 0.064
2,20 0.002 0.004 * 2.30 .082 0.084
2.40 0.002 g.004 * 2.50 ¢.002 .004
2.60 ¢.002 6.004 * .70 0.082 0.004
2.580 9.082 8.004 ¢ 2.% @.002 0.004
.60 0.002 0.004 * .10 0.003 9.004
.2 .003 8.005 * 3.3 9.803 0.065
3.40 .003 0.005 * 3.50 0.003 @.005
3.60 6.003 9.085 * .70 8.003 8.005
.80 9.003 ¢.005 * 3.9 2.003 2.005
4,00 9.003 9.005 * 4,19 2,003 9,005



tine rainfall  bydrograph tine rainfall hydrograph

(br.) (in.) {efs) (kr.) (in.) {cts)
.10 6.063 0.005
4.2 9.003 @.005 * 4.3 0.003 6,006
4.40 .003 8.006 * 4.5 0.803 @.006
4.60 0.003 0.006 * 4.70 0.003 0.006
4.80 .003 ¢.000 * 4.90 .03 0.006
5.00 0.083 8.006 * 5.10 0.083 8,006
5.2 .003 e.006 * 5.30 0.803 0.006
5.40 0.003 6.006 * 5.50 ~8.903 0.006
5.60 9.003 0.006 * 5.7 9.003 0.086
5.80 .903 6.000 * 5.9 8.003 8.006
6.00 8.803 8.006 * 6.10 0.004 9.006
6.20 8.004 8.007 * 6.30 2.004 .007
6.40 .084 8.007 * 6.50 9.004 ¢.007
6.60 0.004 9.007 * 6.7 .004 8.007
6.80 2.004 8.007 ¢ 6.90 8.084 @.087
1.60 0.004 0.007 * 7.10 0.004 @.007
7.20 9.004 0.007 * 7.3 0.084 0.007
7.40 ¢.004 9.007 * 1.5 0.004 0.007
7.60 0,004 8.007 * 1.7 0.004 0.007
7.80 ¢.004 9.007 * 7.9 0.084 0.047
8.00 0.004 ¢.007 * 8.10 6.985 0.008
8.2¢ @.005 6.009 * 8.30 0.005 2,009
8.40 @.005 @.009 * 8.50 2.085 @.009
8.60 @.085 8.009 * 8.70 2.005 0.010
8.80 8.0e5 8.010 * 8.9 @.005 ¢.010
9.08 @.005 0.01¢ * 9.10 0.006 .019
9.20 .06 g.011 * 9.3 0.906 8.011
9.40 0.006 0.011 * 9.50 0.006 .01t
9.60 0.007 0.012 * 4.70 ¢.007 8.012
9.80 0.007 0.012 * 9.90 @.007 0.013
10.00 .07 ¢.013 * 10.10 .008 8.014
18.20 @.008 0.015 * 16.39 0.808 0.016
10.49 0.008 8.016 * 19.50 0.008 0.016
10,60 g.011 0.018 * 10.7 g.011 9.020
10.80 9.011 8.021 * 10.99 .011 .021
11.00 8.011 8.022 * 11.10 0.018 0.826
11.20 .018 0.03¢ * 11,38 @.018 9.032
11.49 0.018 0.033 * 11,50 0.018 9.034
11.60 0.140 ¢.385 * 11.70 .140 1,125
11.88 8.140 1.821 ¢ 11,99 9.140 2.456
12.00 0.140 et ¢ 12,10 .026 1,323
12.20 .02 6.947 * 12.30 .02 6.747
12.40 .026 0.718 * 12.50 8.026 0.722
12,60 0.014 0.478 * 12.7¢ 0.014 2.416
12.89 8.014 8.3% * 12,99 e.014 9.388
13.00 9.014 0.391 * 13.10 2.010 0.316
13.20 8.010 9.300 * 13.3¢ ¢.010 0.293
13.40 0.010 6.294 * 13,59 ¢.018 @.295
13.60 @.908 0.248 * 13.79 @.008 .239
13.80 ¢.008 8.2 * 13.9¢ ¢.008 .23
14.90 0.008 0.235 * 14.10 2,006 0.187
14,20 0.006 0.176 * 14.3¢ 8.006 2.171
14,40 0.086 8.171 * 14.50 .06 8.171
14,60 9.086 8.171 * 14,7 0.006 6.17m
14.80 0.006 8172 ¢ 14,90 0.006 8.173
15,00 9.006 8.174 ¢ 15.18 9.006 8.174
15.2¢ 0.006 ¢.17 ¢ 15.30 0.086 0.175



tine
(br.)
15,30

15.40
15.60
15.86
16.60
16,20
16.40
16.60
16.86
17.0¢
17.20
17.40
17.6¢
17.88
18.00
18.20
18.40
18.68
18.8¢
19.06
19,28
19.40
19,60
19.80
20.00
20,20
20.4¢
20.68
20,80
21,00
21.20
21,40
21,68
21,86
22.00
22,28
22.40
22.60
22,80
23.00
23,20
23.40
23,60
23.80
24.00
24,20
24.40
24.60

rainfall
(in.)
9.006

9.906
@.006
@.0e6
2.006
6.003
9.903
6.003
0.003
0.803
0.003
0.083
0.003
0.003
0.003
8.063
8.003
@.603
9.003
0.003
0.003
0.003
0.003
0.003
8.603
0.602
g.002
8.002
0.002
.002
0.062
0.002
0.002
0.002
0.002
0.002
8.002
@.002
8.002
0.002
0.002
0.602
2.002

0.9z
0.602

0.000
0.000
8.000

hydrograph
{cfs)
8.175

8.176
8.177
8.178
8.179
8.115
8.188
9.108
8.109
8.109
0.189
0.119
6.110
a.111
.11t
e.111
8.112
e.112
8.112
0.113
2.113
8.113
¢.114
8.114
8.114
0.080
8.077
6.471
0.e11
¢.017
¢.em
.e77
0.077
.67
8.078
0.878
2.078
0.878
2.078
0.078
.078
0.079
8.079
8.079
2.079
0.008
0.000
.00
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tine
(br.)

15.50
15.7¢
15.98
16.10
16.38
16.50
16.70
16.90
17.10
17.30
11.5
17.70
17.90
18.1¢
18.30
18.50
18.7¢
18.94
19.10
19.30
19.50
19.78
19.90
20.10
2.3¢
20.50
8.7
20.90
21.10
2.3
21,50
21.78
21,98
2.10
2.3
2.5
22.70
22.99
23.10
23,30
23.50
23.70

23.98
24.10

24.30
24.50

rainfall
(in.)

0.606
.086
0.006
.03
9.003
0,803
6.003
0.903
0.663
8.083
0.003
0.003
0.e03
9.003
0.963
0.003
8.903
9.003
2.003
0.003
¢.003
0.003
0.003
0.002
6.002
0.002
@.002
0.002
0.002
6.002
0.002
9.602
0.002
0.002
2.002
0.002
0.002
0.002
0.002
0.002
0.002
0.062
0.002
0.000

0.000
0.000

hydrograph
{cfs)

0.176
0.171
8.178
8.127
0.109
0.108
.19
@.109
0.189
0.118
0.110
0.118
8.111
2.111
8.111
0.112
8.112
8.112
0.113
8.113
8.113
8.114
0.114
2.086
0.877
2.017
0.077
0.071
8.am7
8.011
0.071
2.871
2.078
0.978
2.078
9.078
0.078
0.078
0.078
.079
0.879
8.079
.679
8.021
0.0802
0.000



Project Yitle = Lower #2 Canyon Sediment Pond
WATERSHED HYDROGRAPH

Ioflow into structure # 1

Structure type: Rull

-- Watershed data for watershed # 1

Curve nusber = 79,8

Area = 6.1 acres
Bydraulic length = 1200.00 Reet
Elevation change = 55,0 feet,

Concentration time + 9,08 hours
Concentration time type = SCS Upland Curves
Toit bydrograph type = Disturbed

-- Watershed data for watershed § 2

Curve number = 100.0

Area = 9.2 acres
Bydraulic length = 120.00 Feet
Elevation change = 9.0 feet,
Concentration time = §.18 hours

Concentration time type = SCS Upland Curves
Unit bydrograph type = Disturbed

-- Yotal Area = 6.3 acres
-- Storn data

Total precipitation = 2.9 inches

Storn type = §CS 6 hour design storm

Peak Discharge = 3.28 cfs

Discharge volume =  @.32 acre ft

tine rainfall  hydrograph tine rainfall  bydrograph
{br.} {in.) (efs) (br.) {ic.} (cfs)
9.00 9.000 g.e00 * 0.10 8.013 9.008
.20 .013 0.018 * 8.3 .013 .02t
6.40 9.013 6.023 * 0.5¢ 8.813 9.028
0.60 .020 9.029 8.7 8.020 9.034
0.80 9.020 8.036 ¢ 9.9 0.02¢ 6.637
1.60 8.020 9.037 * 1.1¢ 8.022 9.039
1.26 0.022 g.041 ¢ 1,36 9.022 .041
1.40 0.022 0.041 * 1.5¢ 8.022 8.042
1.60 9.039 8.052 * 1.70 9.039 9.065

T 1.80 0.839 0.07¢ * 1,99 2.039 8.e72
2,00 8.839 0.074 * 2,10 8.183 8.271%
2.20 9.153 1,093 ¢ 2.3 8.153 1.861
2.40 .153 2.617 ¢ 2.50 8.153 3.219
.60 8.041 1.67¢ * 2.70 8.041 1,332
2,80 9.041 1,158 ¢ 2.90 9.041 1.15¢
3.00 0.041 1,173 ¢ 318 9.033 1.022
.20 6.033 1.005 ¢ 3.38 8.033 1,805
3.40 9.033 1,020 * 3.50 9.833 1,038
3,60 8.823 g.812 * 3.70 0.023 9.768
3.80 6.023 8.749 * 3.9 8.023 8.752

*

4.00 0.023 0.759 4.18 0.020 0.785



tine rainfall  hydrograph tine rainfall  hydrograph

{br.) {ia.) (cfs) {br.) {io.) (cfs)
4,10 8.020 @.785
4.2 6.820 8.697 * 3 0.020 .69
4.4 0.020 e.7e1 * 4.5 9.020 8.707
§.60 6.016 8.616 * 4,70 9.616 8.599
4.50 0.816 6.591 * 4.9 0.816 6.593
5.00 8.016 0.59% * 5.19 8.815 .55
5.20 0.815 8.549 * 5.3 8.015 0.547
5.4 0.015 8.549 * 5.50 0.015 8.351
5.60 8.016 8.599 * 5.78 2.016 8.613
5.80 #.616 a.61 ¢ 5.90 8.016 0.625
6.00 2.016 8.629 * 6.10 8.000 8.167
6.20 0.000 8.065 * 6.30 0.000 0.012
6.40 0.900 0.002 * 6.50 0.60¢ 0.001
*

6.60 6.080 2.800



Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channe] - Unifors flow

Worksheet Fame: Lower #2 Canyon
Comment: 24-inch CNP Prinmcipal Spillway
Solve For Full Plow Capacity

Given Input Data:

Diameter.......... 2,00 ft
S1opeisiiiiinnnnes 8.1220 ft/ft
Mapnaing’s 0....... 8.024
Discharge......... 42.80 cfs
Conputed Results:

Full Flow Capacity..... 42,89 cfs

Full Flow Depth........ 2.6 ft
Velocity.ovevienns 13.62 fps
Plov Area......... 3.14 sf
Critical Depth.... 1.96 £t
Critical Slope.... 9.1097 ft/ft
Percent Full...... 100.99 %
Full Capacity..... 42,80 cfs
OMAY €.94D........ 46.04 cfs
Froude Humber..... FULL

Open Channel Flow Module, Version 3.21 (¢} 1994
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 067¢8



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniforn flow

Worksheet Name: Lower #2 Canyon
Comment: 2-inch Victaulic Decant Pipe
Solve For Full Flow Capacity

Given Input Data:

Diameter.....ovuue 0.17 ft
Slopessvverinnenrs  0.08020 ft/ft
Maoping’s o..... . ¢.010
Discharge..vveuess 8.02 cfs
Computed Results:

Full Plow Capacity..... .02 cfs

Full Flow Depth........ 8.17 ft
Velocity.veierasns .81 fps
Flow Area......... 2.02 sf
Critical Depth.... 0.09 ft
Critical Slope....,  @.8067 ft/ft
Percent Full...... 100,00 %
Full Capacity..... 6.02 cfs
QNAX 8.94D........ .02 cfs
Froude Kumber..... FULL

Open Channel Flow Module, Version 3.21 (¢} 1990

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 96708



Upper No. 2 Canyon Sediment Pond

The Upper No. 2 Canyon sediment pond (NPDES @11) is located in
Number Two Canyon east of several mine storage buildings and west
of an equipment and supply storage vyvard. The pond is an off
channel, temporary sediment control structure with a total as-built
volume of approximately 0.35 acre-feet. Surface water runoff from
the disturbed area plus the ponds own disturbance, for a total
watershed of approximately 3.5 acres, is captured by the pond. The
watershed captures runoff from a disturbed storage yard area above
the Upper No. 2 Canyon sediment pond. The water flows overland to
the sedimentation pond with the surface runoff controlled by berms.

The structure is a temporary sedimentation pond as addressed in
R645-301-732.200. The structure is not addressed by the MSHA
criteria of 3@ CFR 77.216(a). The pond meets the single-open
channel spillway exemption of R645-301-742.225.2.

The structure includes 0.27 acre-feet of sediment load capacity and
a 0.23 acre-feet of storm capacity. The pond discharges through a
18-inch CMP culvert when the contained volume of the pond is ©.30
acre-feet. The pond has no temporary capacity between the outlet
elevation and the freeboard elevation. The pond has ©.6 feet of
freeboard above the discharge elevation.

The 18-inch CMP has a full flow capacity of 6.23 cfs. The CMP
passes a 25-year, 6-hour precipitation event of 1.00 cfs. The pond
contains a 100-year, 6-hour event of .18 acre-feet within the
existing 0.23 acre-feet of active storm capacity.

The 18-inch CMP can sustain a total blockage and the pond will
contain the required precipitation events. The pond also contains
a 2-inch decant pipe. The 2-inch decant pipe allows discharge of
major storm events after appropriate settling times. The 2-inch
pipe is normally closed.



Sunnyside Coal Company

UPPER #2 CANYOR SEDIMERTATION BOKD

NPDES @11
WATERSHED AREA Slope  Elev
-------------------- Aeres  Length  Change
Area I 3.5¢ 1,870.8 53.0
Pond Surface 6.09  80.8 8.0
Yotals 3.59
PORD CAPACITIES Aere-
-------------------- Feet
fotal As-built Capacity ¢.35
Capacity w/@.6" freeboard  @.30
Temporary storage capacity 6.8
Sediment Joad capacity .07
Avajlable Capacity 6.23
STORM DATA SCS 6-hr design
-------------------- 25-year, 6-hour
Precipitation 1.62 inches
Peak Discharge 1.8 cfs
Discharge Volume .10 acre-feet
QUTLET DATA
-------------------- cup
Diameter 1,500 feet
Slope 8.012 ft/ft
Manning's o 0.024
Discharge 6,230 cfs
Velocity 3,530 fps
SEDIMENT LOAD - Required fed Cap. A=

[Oniforx Soil Loss Bquation]

Area I
Pond Surface
fotals

Acre-feet Tons/Ac

.82 7
.00 0.9
8.0

DATA SUMMARY File:
% Routing Elev
Slope  CK  Segment Length Change
5.0 79 Qverland
0.0 106  None
SCS Type II §CS 6-hr design
10-year, 24-hour 18@-year, 6-hour
1.84 inches 2,05 inches
1,69 cfs 1,84 cfs

8.14 acre-feet

Pipe Spillvay
0.167 feet

9.009 ft/ft

9.01¢

9.040 cfs

1.720 fps

R K LS ce

¥ 022 188 0.485

Ponddata,wql

COMMENTS

Storage areas
Pond Surface

Bicludes capacity above freeboard
Capacity between outlet & freeboard
Design sediment load capacity

Typ. capacity for 24-br retention

.18 acre-feet

Disturbed Bare P=1 (=.45



Project fitle = Upper #2 Canyon Sediment Pond
WATERSHED HYDROGRAPH

Inflow into structure ¢ 1

Structore type: Null

-~ Watershed data for watershed # 1

Curve number = 79.4
Area z 3.5 acres
Hydraulic length = 1070.00 Feet
Elevation change = 53.0 feet.
Concentration time = .87 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Watershed data for watershed # 2

Curve number = 100.0

Area = 9.1 acres
Bydraulic length = 80,00 Feet
Elevation change = @.0 feet.
Concentration time @.10 hours

Concentration time type = SC§ Upland Curves
Onit hydrograph type = Disturbed

-- Total Area = 3.6 acres
-- Storn data

Total precipitation = 1.6 inches

Storn type = §C§ 6 hour design storm

Peak Discharge = 1,00 cfs

Discharge voluwe =  @.10 acre ft

tine rainfall  hydrograph tine rainfall  hydrograph
(br.} {in.} {cfs) {br.) (in.) (efs)
0.00 0.000 8.000 * .10 g.010 2.007
8.2 .012 9.009 * 0.3 6.010 8.010
0.40 8.010 ¢.01¢ * .59 0.018 6.010
.60 .01¢ a.014 * 8.7 0.016 6.815
.80 ¢.016 6.015 * 0.9 0.016 .016
1.0 0.016 6.016 * 1,18 9.017 @.017
1.20 2.017 8.017 * 1.3 9.017 8.017
1.40 8.017 g.017 * 1.50 8.017 0.017
1.60 8.031 9.026 * 1.78 .031 .029
1.80 .031 8.030 * 1.9 .03t 0.031
2,00 .03t g.031 * 2.14 e.121 0.087
2.20 .121 8.168 ¢ 2.30 8.121 8.437
2.40 8.121 8.729 2.5 8.121 1,005
2.60 .032 0.497 ¢ 2.7 0.032 0.406
2.80 .032 0.365 * 2.98 .032 8.317
.00 8.032 9.392 * .10 .026 8.343
3.20 2.026 8.340 * 3.3 0.026 0.344
3.40 8.026 8.352 ¢ 3.5 0.826 8.361
3.60 6.018 9.280 * .70 8.918 0.266
.80 0.018 8.262 ¢ 3.9 2.013 8.265
4.00 .018 8.269 ¢ 4.10 0.016 0.249



tine rainfall - hydrograph tine rainfall  hydrograph

{br.) (in.) (efs) {br.) (in.) (cfs)
4.10 8.016 8.249
4.2 0.01¢ 6.248 * 4.30 8.016 0.248
4.40 8.016 8.251 * 4.50 .06 8.254
4.60 8.013 8.22 * 4.7 8.013 8.215
4.80 8.013 8.213 * 4.9 0.013 .215
5.09 0.e13 8.216 * 5.10 0.012 2.201
5.20 £.012 0.199 * 5.30 0.012 2.199
5.40 6.012 0.200 * 5.50 8.012 0.202
5.60 6.013 0.220 * 5.70 9.013 .225
5.80 8.013 8.229 * 5.9 8.013 0.230
6.00 8.013 8.232 * £.10 0.000 8.054
6.28 0.000 g.018 * 6.30 .000 .001
*

6.40 0.600 0.000



Project Title = Upper #2 Canyon Sediment Pond
WATERSHED HYDROGRAPH

Inflov into structure ¢ 1

Structure type: Rull

-- Watershed data for watershed # 1

Curve number = 79,0
Area = 3.5 acres
Bydraulic length = 1070.60 Feet
Elevation change = 53.0 feet.
Concentration time = .87 hours
Concentration time type = §CS Upland Curves
Unit hydrograph type = Disturbed

-~ Natershed data for watershed & 2

Curve number = 100.9

Area = 8.1 acres
Bydraulic length = 50,90 Feet
Elevation change = 0.0 feet.

Concentration time = .10 hours
Concentration time type = SCS Upland Curves
Unit bydrograph type = Disturbed

-- Total Area z 3.6 acres
-- Storn data
Total precipitation = 1.8 inches
Storn type = §CS§ Type 2 storm, 24 hour storm
Peak Discharge = 1.69 cfs
Discharge volume = 8,14 acre ft
tine rainfall  bydrograph tine rainfall  hydrograph
{br.) {in.) (cfs) {hr.) (in.) {cfs)
0.90 0.000 9.000 * 0.10 8,002 0.001
.20 0.002 0.002 * 0.3 0.002 0.002
.40 0.002 0.002 * 0.50 0.902 0.002
.60 g.802 g.002 * 8.78 6.802 6.802
0.80 8.002 9.002 * .99 9.082 .002
1,00 0.002 0.002 * 1.1 0.002 0.002
1.20 9.002 ¢.002 * 1.30 0.002 0.082
1.40 2.002 0.002 * 1.50 0.002 9.002
1.60 @.002 8.002 * 1.7 @.002 9.002
1.80 0.002 0.002 * 1.90 0.002 0.002
2.00 ¢.002 ¢.002 ¢ 2.18 9.002 .02
.20 @.002 0.002 * 2.30 @.902 0.002
2.4 0.082 0.002 * 2.50 9.02 9.002
2.60 0.002 6.002 * 2.70 @.002 9.002
2.80 0.802 g.002 * 2.9 9.002 4.002
3.00 0.0982 0.002 * .10 0.003 0.002
.20 8.003 8.003 * 3.30 0.903 0.003
3.40 2.003 9.083 * 3.50 2,003 .083
3.60 ¢.003 0.003 * .78 2.003 8.003
3.80 §.003 ¢.003 * 3.90 0.083 9.003
4.00 9.003 9.003 * 4.10 .03 2.003



time rainfall  hydrograph tine rainfall  hydrograph

(br.) {in.} (cfs) {kr.) (in.} (cfs)
4.10 9.003 @.083
4.20 @.003 8.003 * 4.3 .03 .003
4.40 8.003 9.003 * 4.5 0.003 0,003
4.60 0.803 9.003 * 4.74 0.883 9.903
4.80 0.003 0.003 * 4.9 0.003 0.003
5.00 9,003 9.083 ¢ 5.1 0.003 6.003
5.20 .003 0.003 * 5.3 0.603 0,003
5.40 0.003 8.003 ¢ 5.50 9,003 0.003
5.60 0.803 0.003 * 5.70 .003 .883
5.80 .003 9.003 * 5.98 9,003 .003
6.09 8.083 8.003 * 6.10 9.004 @.003
6.20 0.004 0.00¢ * 6.30 0.904 0.084
6.40 .004 0.004 * 6.50 8.004 0.004
6.60 0.004 0.004 * 6.7 0.004 0.084
6.80 0.004 0.004 * 6.90 9.004 .004
1.80 0.004 8.004 * 1.18 0.004 0.004
7.20 0.004 0.004 * 1.3 8.004 .004
7.40 0.004 0.004 * 7.5 @.004 9.004
7.60 0.004 0.004 * 1.78 0.004 0.004
7.80 9.004 0.004 * 7.9 .004 #.004
8.60 8.004 9.004 * 8.10 0.005 #.004
8.20 0.085 0.005 * 8.30 0.005 0.085
8.40 0.005 8.005 * 8.50 @.905 9.005
8.60 0.085 0.005 * 8.78 0,005 @.085
8.86 @.005 é.005 * 8.98 8,005 #.005
9.00 0.005 0.005 * 9.10 0.006 8,006
9.20 @.006 9.006 * 9.3 2.006 8.006
9.40 0.006 8.006 * 9.59 0.006 0.006
9.60 9.007 ¢.006 * 9.7 0.607 8.007
9.80 0.007 6.007 * 9.90 .07 @.907
10.00 0.007 0.007 * 16.10 0.008 0.008
10.20 0.0e8 6.008 * 10,30 0.008 @.008
10.40 @.008 0.008 * 10.50 @.008 #.008
10,60 @.011 ¢.01¢ * 16.7¢ 0.011 @.011
10,80 g.e11 g.011 * 10.90 g.011 e.011
11.00 g.011 g.e11 * 11.18 8.018 .015
11,26 ¢.018 0.017 * 11.30 0.018 0.017
11.40 0.018 0.018 * 11,50 g.018 0.018
11.60 8.140 9.253 * 11,78 8.140 @.659
11.80 8.140 1.03% * 11,99 8.140 1,385
12.00 ¢.140 1.685 * 12.18 6.026 .679
12,2 8.026 0.481 * 12.30 @.026 @.385
12.40 0.026 9.389 * 12.50 8.926 0.397
12,60 0.014 8.253 ¢ 12.78 2.014 0.225
12,80 0.014 0.213 * 12.90 0.014 9.214
13.09 g.014 - @26 * 13.10 9.019 8.1m3
13,20 ¢.010 0.165 * 13.3 0.610 8.161
13.40 .010 8.162 ¢ 13,50 0.010 0.163
13.60 .008 8.13% * 13.7 0.008 8.131
13.80 2.008 0.129 * 13,99 0.0a8 9.130
14.00 ¢.008 ¢.13¢ ¢ 14.1¢ 0.006 9.182
14,2 @.006 8.097 * 14.30 0.006 0.094
14.49 @.006 o809 14.50 8.006 0.995
14.60 @.006 8.095 * 14,70 8.006 2.295
14.80 8.006 8.0% °* 14.99 0.006 .09
15.00 9.006 9.0% ¢ 15.18 9.006 0.89
15.20 0.006 0.097 * 15,30 0.006 0.097



tine
(br.)
15.30

15.40
15.60
15.80
16.08
16.20
16.44
1€.60
16.8¢
17.00
17.20
17.40
17.60
17,80
18.00
18.20
18.40
18.60
18.80
19.00
19.20
19,40
19.60
19,80
20.00
20.20
20.4¢
20.60
20.80
21.00
21.20
21,40
21.60
21,88
22,00
22,2
22.48
22,60
22.50
23,00
23.20
23.40
23.60
23.80
24.00
24.20
24.40

rainfall
(in.}
8.006

0.8e6
0.086
8.006
0.086
9.003
8.003
.03
0.0603
0.083
0.003
0.603
8.063
0.003
¢.003
0.003
8.003
9.003
6.003
0.003
0.003
0.083
0.003
9.003
0.603
8.002
@.062
0.002
0.002
0.002
8.002
8.002
8.002
6.002
9.002
0.002
8.002
¢.002
0.002
0.002
0.002
g.002
0.002
9.002
6.002
0.008
0.000

bydrograph
{cfs)
.097

8.097
0.098
#.098
0.099
€.063
@.060
0.060
8.060
¢.060
@.061
8.061
8.061
0.961
0.061
9.062
0.062
8.062
8.062
0.062
0.963
0.063
0.863
9.063
0.063
0.044
8.042
0.042
0.e43
8.043
0.043
0.043
2.043
8.043
0.843
9.043
¢.043
0.043
9.043
8.043
0,043
0.044
9.044
8.044
0.044
0.803
0.000
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tine
(br.)

15.50
15.7¢
15.90
16.10
16.3¢
16.50
16.70
16.98
17.19
17.38
17.50
i1.70
17.98
18.19
18.30
18.5¢
18.78
18.90
19.19
19.30
19.50
19.79
19.99
20.10
20.30
20.50
20.70
20.90
21,19
21,30
21.5¢
21.70
21.99
12,19
2.3
22,59
2.7
22.90
23.10
23.30
23.50
23.78
23.99
24.1¢
24.30

rainfall
{io.)

0.086
6.006
0.006
0.003
0.003
0.003
2.003
9.003
#.003
0.003
.03
0.603
.003
0.803
8.003
8.003
0.003
8.003
8.603
0.003
9.003
2.003
2.003
0.002
8.002
2.002
2.002
0.002
@.602
0.082
8.002
6.002
9.002
8.002
9.002
8.902
9.002
0.982
0.002
0.002
@.002
0.002
9.002
0.000
9.000

hydrograph
(cfs)

8.098
8.098
6.899
2.069
0.060
8.060
8.060
0.060
#.061
2.661
0.061
8.061
.961
0.062
0.062
0.062
0.862
0.062
9.862
0.063
6.863
9.063
0.063
8.047
0.042
0.042
0.043
8.043
8.043
0.043
8.043
0.043
6.043
8.043
0.043
0.043
g.043
0.043
0.843
0.044
0.044
0.044
0.044
8.010
0.000



Project Title = Upper #2 Canyon Sediment Pond
WATERSHED HYDROGRAPH

Inflow into structure ¢ 1
Structure type: Rull

-- Natershed data for watershed # 1

Curve number = 79.0

Area = 3.5 acres
Hydraulic length = 1070.00 Feet
Blevation change = 53,0 feet.

Concentration time = .07 hours
Concentration time type = SCS Upland Curves
Toit hydrograph type = Disturbed

-- Watershed data for watershed § 2

Curve number = 100.9

Area = 9.1 acres
Bydraglic length = 80,00 Peet
Rlevation change = 9.0 feet.
Concentration time = §,10 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- fotal Area = 3.6 acres
-- §torn data

fotal precipitation = 2.8 inches

Storn type = §CS 6 hour design storn

Peak Discharge = 1.84 cfs

Discharge volure =  @.18 acre ft

tine rainfall  hydrograph tine rainfall  hydrograph
{hr.) {in.) {cfs) (hr.) {in.) (cts)
.00 9.000 0.000 * .18 8.013 0.008
0.20 .013 a.011 * 0.30 0.013 .013
0.40 8.013 0.013 * 8.5 8.013 8.013
8.60 8.020 g.017 * 8.78 .020 .019
.80 0.028 ¢.013 * 8.9 0.620 9.920
1.08 8.02¢ 0.020 * 1.19 0.022 6.021
1.20 9.022 g.021 * 1.3 8.022 0.022
1.40 8.022 8.622 * 1.5 8.022 2.022
1.60 .839 0.033 * 1.70 0.039 0.037
1.80 9.839 g.038 ¢ 1.9 0.039 6.039
2.80 .039 0.039 * 2.1 8.153 0.186
.20 8.153 9.607 ¢ 2,30 @.153 1.058
2,40 0.153 1.477 ¢ 2.50 8.153 1,836
2,60 0.041 0.87% * 2,78 8.041 0.696
2,80 0.041 6.614 * 2.9 o h.e4 8.629
3.00 9.041 9.648 * 3.10 8.033 8.562
.2 2,033 9,593 * 1.3 .033 @.555
3.40 8.033 8.55 * 3.5 9.033 8.576
3.60 8.023 g.444 * 3.70 0.023 8.421
3.0 .023 0.412 * 3.9 8.023 8.416
4.00 8.023 g.421 ¢t 4.10 9.020 8.389



tine rainfall  hydrograph tine rainfall  hydrograph

{br.) {in.) (cfs) {br.) {in.) {cfs)
4.10 8.020 8.389
4.20 9.020 8.385 * 4.30 9.020 0.385
4.40 0.020 8.389 * 4.50 0.020 8.392
4.60 6.e16 .339 * 4.70 #.016 8.330
4.80 0.01¢ 8.321 * 4.9 0.016 8.329
5.00 0.16 8.331 * 5,10 0.015 0.387
5.20 2.015 8.303 * 5.30 6.015 8.383
5.40 8.015 0.304 * 5.50 8.015 8.386
5.60 g.016 8.33 * 5.7 0.016 8.341
5.80 8.016 8.345 * 5.90 8.016 8.347
€.00 0.016 8.349 * 6.10 0.000 .081
6.2 8.000 0.026 * 6.30 6.000 8.601
*

6.40 0.600 8.000



Circular Channel Analysis & Design
Solved with Nanning's Equation

Open Channel - Uniform flow

Worksheet Name: Upper #2 Canyon
Comment: 18-inch CMP Prinmcipal Spillway
Solve For Full Flow Capacity

Given Input Data:

Diameter.......... 1.5 ft
1) 8.0120 ft/ft
Nagning’s 0....... 8.024
Discharge......... 6.23 cfs
Conputed Results:

Full Flow Capacity..... 6.23 cfs

Pull Flow Depth........ 1.5 ft
Velocitfoueiiresns 3.53 fps
Flov Area......... 1.77 st

Critical Depth.... 8.97 ft
Critical Slope.... ¢.0216 ft/ft

Percent Full...... 100.00 %
Full Capacity..... 6.23 cfs
QMAX 8.94D........ 6.70 cfs
Froude Number..... FULL

Open Channel Plow Module, Versiom 3.21 {c) 1999
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06768



Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniforn flow

Worksheet Name: Upper #2 Canyon
Comment: 2-inch Victaulic Decant Pipe
Solve For Full Flow Capacity

Given Input Data:

Diameter...iouvsns 8.17 ft
Slope.iveriiranans .009¢ ft/ft
Manning’s O......s 9.010
Discharge......... .04 cfs
Computed Results:

Full Flow Capacity..... .04 cfs

Full Plow Depth........ 8.17 ft
Velocityoivvnnnes 1.72 fps
Flow Area......... .02 sf
(ritical Depth.... @.13 ft
Critical Slope....  0.8181 ft/ft
Percent Full...... 190,00 %
Pull Capacity..... 8.4 cfs
QNAY 8.94D........ 8.04 cfs
Froude Rumber..... FULL

Open Channel Flow Module, Version 3.21 (c) 1998
Haestad Methods, Inc, * 37 Brookside Rd * Waterbury, Ct 8678



No. 3 Hoisthouse Sediment Pond

The No. 3 Hoisthouse sediment pond (NPDES @13) is located in the
mouth of Number Two Canyon west of Lower No. 2 Canyon sediment pond
and adjacent to an equipment and supply storage yard. The pond is
an off channel, temporary sediment control structure with a total
as-built volume of approximately 1.10 acre-feet. Surface water
runoff from four disturbed areas plus the ponds own disturbance,
for a total watershed of approximately 4.94 acres, is captured by
the pond. The watershed captures runoff from a disturbed storage
yard area below the Lower No. 2 Canyon sediment pond and areas
adjacent to the No. 3 Hoisthouse. The water flows overland to the
sedimentation pond with the surface runoff controlled by berms.

The structure is a temporary sedimentation pond as addressed in
R645-301-732.200. The structure is not addressed by the MSHA
criteria of 30 CFR 77.216(a). The pond meets the single-open
channel spillway exemption of R645-301-742.225.2.

The structure includes 0.13 acre-feet of sediment load capacity and
a 0.45 acre-feet of storm capacity. The pond discharges through a
vertical 12-inch CMP culvert that tees to a 36-inch CMP outlet when
the contained volume of the pond is ©.58 acre-feet. The pond has
©.26 acre-feet of temporary capacity between the outlet elevation
and the freeboard elevation. The pond has 1.0 feet of freeboard.

The 36-inch CMP limits the outlet and has a full flow capacity of
180.64 cfs. The CMP passes a 25-year, 6-hour precipitation event of
©.72 cfs. The pond contains a 100-year, 6-hour event of 90.21 acre-
feet within the existing 0.45 acre-feet of active storm capacity.

The 12 and 36-inch CMP can sustain a total blockage and the pond
will contain the required precipitation events. The pond also
contains a 2-inch decant pipe. The 2-inch decant pipe allows
discharge of major storm events after appropriate settling times.
The 2-inch pipe is normally closed.



Sunnyside Coal Company
NO. 3 HOISTHOUSE SEDIMERTATION POKD
NPDES @13

WATERSHED AREA

-------------------- Acres
Area 2 8.27
Area 3 1,38
Area § 1.3
Area § 1.83
Pond Surface 8.12

fotals 4.9

POND CAPACITIES Aere-

-------------------- Feet
Total As-built Capacity 1.10.
Capacity w/1' freeboard .84
femporary storage capacity  6.26
Sediment load capacity 8.13
Available Capacity .45

STORM DATA §CS 6-hr

-------------------- 28-year,
Precipitation 1.62
Peak Discharge 8.72
Discharge Volume 8.12

QUTLET DATA

-------------------- CHP
Diameter 3,000
Slope .25
Maoning's n 9.024
Discharge 186.640
Velocity 25,568

SEDIMERT LOAD - Required
[Uniforn Soil Loss Equation]

Area 2

Area 3

Area §

Area §

Pond Surface
Totals

Slope  Elev

Length  Change
6.6 325
11¢.9 18.0
959.¢ 30.4
870.9 27.8
18¢.0 2.0

design

6-hour

inches

cfs

acre-feet

feet

f/ft

cfs

fps

Sed Cap, A=

Acre-feet Tons/Ac

8.01 3.7
¢.01 2.8
.00 2.9
0.00 2.0
0.00 0.0
.03

%
Slope

5.2
9.1
3.2
3.2
0.9

§C8 Type
18-year,

1.84
1.41

.16 acre-feet

Pipe

0.167
8.839
g.010
0.080
3.570

i
2
20
20

DATA SUMMARY File:
Routing Rlev
(K Segment Length Change

77 Overland

77 Gverland

77 (verland

17 Overland

166 Kone
II §CS 6-br design
24-hour 168-year, 6-hour
inches 2.85 inches
cfs 1.52 cfs

feet
ft/ft

efs
fps

.22
0.2
8.2
8.22

L§

20,05
1.4
1,00
1.00

Ponddata.wgl

COMMENTS

Hillside disturbance

Storage area beside #3 Hoisthouse se
Storage area below Lower #2 Can, sed
Storage area below Lover #2 Can. sed
Pond Surface

Excludes capacity above freeboard
Capacity between outlet & freeboard
Design sediment load capacity

Typ. capacity for 24-br retention

8.21 acre-feet

Spillvay

Cp

¢.45
8.45
.45
8.45

Disturbed bare P=] C=.4§
Disturbed bare P=1 {=.45
Disturbed bare P=1 (=.45
Disturbed bare P=1 C=.45
Pond Surface



Project Title = No 3 Boisthouse
WATERSHED HYDROGRAPH

Inflov inte structure ¢ 1
Structure type: Null

-- Watershed data for watershed ¢ 1

Curve pumber = 76,5

Area = 9.3 acres
Hydraulic length = £0.00 Feet
Elevation change = 32,5 feet,
Concentration time = 9,08 hours

Concentration time type = SC§ Upland Curves
Dnit hydrograph type = Disturbed

-- Watershed data for watershed § 2

Curve number = 718

Area = 1.4 acres
Bydraulic length = 110,00 Feet
Elevation change = 1.0 feet.
Concentration time = .01 hours

Concentration time type = SCS Upland Curves
Uoit bydrograph type = Disturbed

-- Watershed data for watershed ¢ 3

Curve number = 71.4

Area s 1.3 acres
Bydraulic length = 950.00 Feet
Elevation change = 30.4 feet.

Concentration time = §.21 hours
Concentration time type = SCS Upland Curves
Unit bydrograph type = Disturbed

-- Watershed data for watershed ¢ 4

Curve nusber = 7.9

Area = 1.8 acres
Bydraulic length = 870.00 Feet
Elevation change = 21.8 feet,
Concentration time = @.19 hours

Concentration time type = SCS Upland Curves
Onit hydrograph type = Disturbed

-- Watershed data for watershed ¢ §

Curve nuaber = 100.0

Area = 8.1 acres
Bydraulic length = 180.00 Feet

Elevation change = §.¢ feet.
Concentration time = 9,33 hours

Concentration time type = SCS Upland Curves
Unit bydrograph type = Disturbed

-~ Total Area = 5.0 acres



-- Stors data

Total precipitation = 1.6 inches
Storn type = §CS 6 hour design storn
Peak Discharge = 4,72 cfs
Discharge volume = 8,12 acre ft
tine rainfall  hydrograph tine rainfall  hydrograph
{kr.) {in.} (cfs) {kr.) (in.) {cfs)
.00 .000 0.000 * 8.10 0.010 0.002
8.2 8.010 8.005 * 8.3 8.019 £.008
.40 8.010 0.010 * .50 ¢.010 .010
0.60 8.016 g.012 ¢ 8.78 9.615 2.014
0.8¢ 8.016 8.016 * .90 9.916 .017
1.00 a.016 a.017 * 1.1¢ 8.017 2.018
1,20 0.017 8.019 ¢ 1.3 8.017 8.019
1.40 8.017 6.02¢ * 1.56 8.017 0.020
1.60 0.031 8.022 * 1.70 8.031 0.026
1.80 .031 0.638 °* 1.9 9.031 0.833
2.00 9.831 0.03 * 2.18 8.120 .048
2.2 8.120 9.075 * 2,3 6.120 8.198
2.40 8.121 8.437 * 2,50 8.120 9.721
2.60 8.032 8.629 * 2.7 0.032 ¢.485
2,80 0.032 2.433 * 2.90 9.032 6.423
3.00 2.032 0.419 * .10 .026 0.386
.20 8.026 8.365 * 1.3 2.026 @.363
3.40 .026 8.367 * 3.50 0.826 .373
3.60 2.018 0.3} * 3.7¢ 8.018 8.381
3.80 0.018 8.29% * 3.9 0.018 @.287
4.00 .018 8.286 ¢ 4.10 9.016 8.276
4.2 0.016 8.269 * 4.3 .016 2.267
4.40 8.016 9,268 * §.50 8.016 6.211
4.60 0.013 8.253 ¢ 4.7 8,013 ¢.239
4.8 0.813 8.235 * 4,99 8.013 9.234
5.00 0.013 8.234 * 5.10 0.012 8.225
5.20 2.812 8.219 ¢ 5.3 8.012 0.218
5.40 8.012 8.217 * 5.50 0.812 8.218
5.60 9.013 8,229 * 5.7¢ 8.013 8.239
5.80 8.013 8.244 * 5.9 0.013 8.247
6.00 8.013 0.250 * 6.10 0.000 6.153
6.20 2.900 0.071 * 6.3 #.000 .036
6.40 @.000 8.0 * 6.50 8.000 0.009
6.60 p.000 0.003 * 6.7 0.000 9.001
£.80 0.000 0.000 * 6.90 0.000 0.008
4

1.00 0,000 0.000



Project Title = Ko 3 Hoisthouse
WATERSHED HYDROGRAPH
Inflow into structure # 1
Structure type: Rull

-- Watershed data for watershed # 1

Curve nuaber = 76,5

Area = 8.3 acres
Bydraulic length = §0.00 Feet
Elevation change = 32,5 feet.

Concentration time = §.80 hours
Concentration time type = SC§ Upland Curves
Unit bydrograph type = Disturbed

-- Watershed data for watershed # 2

Curve pugher = 7.4

Area = 1.4 acres
Hydraulic length = 110.00 Feet
Elevation change = 10.0 feet.
Concentration time = §.6! hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Watershed data for watershed # 3

Curve pumber = 7.0

Area = 1.3 acres
Hydraulic length = 950.00 Feet
Elevation change = 30.4 feet.
Concentration time = .21 hours

Concentration time type = §CS Upland Curves
Uoit hydrograph type = Disturbed

-~ Watershed data for watershed # ¢

Curve pumber = 7.8

Area = 1.8 acres
Bydraulic length = 870,00 Peet
Elevation change = 27.8 feet.
Concentration time = 9,19 hours

Concentration time type = SC§ Upland Curves
Toit hydrograph type = Disturbed

-- Watershed data for watershed # §

Curve number = 100.9

Area = 8.1 acres
Bydraulic length = 180.60 Feet
Elevation change = 0.0 feet.
Concentration time = 0.33 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Total Area = 5.0 acres



-- Storn data
Total precipitation = 1.8 inches

Storn type = §CS Type 2 storm, 24 hour ston
Peak Discharge = 141 cfs
Discharge volume =  @.16 acre ft
tine rainfall  hydrograph tine rainfall  hydrograph
(hr.) {in.) (cfs) (br.) (in.) (cts)
0.60 9.080 9.000 * 8.1¢ 9.002 0.000
9.2¢ 0.982 ¢.001 * 0.3¢ - 0.002 9.001
8.40 0.802 0.002 * 8.5¢ 8.002 0.002
0.60 9.002 0.002 * 8.70 0.002 0.082
.89 .002 8.042 * .99 9.002 0.002
1.00 9.002 0.062 * 1.1¢ 0.002 9.002
1.20 0.002 8.002 * 1.3¢ 0.402 9.082
1.4 9.002 6.003 * 1.5 0.042 0.003
1.60 9.002 g.083 * 1.7¢ 9.002 6.083
1.80 0.002 6.003 * 1.9¢ 0.002 0.003
2.80 9.002 0.083 * 2.10 0.002 .003
2,20 9.002 8.003 * 2,30 9.002 9.003
2.40 0.602 8.003 * 2,50 8.002 8.003
2.60 0.902 9.003 * 2.70 0.002 0.003
2.80 9.002 8.003 * 2,98 0.002 9.083
3,00 9.602 g.083 * 3.10 9.003 9.003
3.20 9.003 9.003 * 3.30 9.003 0.683
3.40 0.003 ¢.003 * 3.5¢ 0.003 9.083
3.60 8.003 6.003 * .7 8.903 0.003
3,80 .0603 9.003 * 3.9 0.003 8.903
§.00 0.603 0.003 * §.10 0.003 8.003
§.2¢ 9.803 6.003 * 4,30 0.003 8.003
4.40 §.003 0.003 * 4.5¢ 0.003 9.003
4.60 9.903 0.003 * 4.7 0.003 8.003
4,80 .003 ¢.003 * §.9¢ 9.903 9.003
5.00 .03 0.603 * 5.18 0.083 8.003
5.20 4.603 0.003 * 5.30 8.003 ¢.003
5.40 ¢.003 0.003 * 5.5 8.003 9.003
.60 6.003 0.003 * 5.7¢ 8.003 0.003
5.80 .603 g.603 * 5.90 0.083 9.003
6.00 6.003 6.603 * 6.1¢ 0.904 0,004
6.20 0.004 8.004 * 6.36 0.064 8.084
6.4¢ 8.004 2,004 * 6.50 9.004 8.004
6.60 0.004 8.004 * 6.78 6.904 0.004
6.8¢ 0.604 g.004 * 6.90 0.004 9.004
7.00 0.004 8.00¢ * 7.1¢ 0.004 9.004
1.20 0.004 g.004 * 1.3 0.004 8.004
7.4¢ 0.004 g.004 * 1.5¢ 8.004 9.004
1.68 9.004 9.064 * 1.79 0.004 8.004
7.8 9.904 g.004 * 71.9¢ 0.004 0.004
8.6¢ .004 ¢.004 * 8.10 8.065 8.004
8.2 9.905 6.005 * 8.3 0.00% 0.005
8.40 0.085 8.005 * 8.5¢ 9.005 9.005
8.60 0.085 0.006 * 8.70 0.005 0,006
8.80 .05 ¢.006 * 8.9 9.005 0.006
9.00 9,005 9.006 * 9.1¢ 8.006 8.006
9.2¢ 4.006 9.006 * 9.3 0.046 0.007
9.40 9.006 ¢.007 * 9.50 0.006 9.007
9.60 6.007 9.007 * 9.7¢ 8.007 0.067
9.8¢ 0.007 8.007 * 9.9 9.007 0.008
16.00 8.047 9.668 * 10.10 @.008 6.008



tine
(br.)
10.10

10.20
16.40
10.60
10.80
11,00
11,20
11.40
11,66
11,80
12,60
12,26
12.40
12,60
12,80
13.00
13.20
13.40
13.60
13.80
14.00
14.20
14.40
14.60
14,80
15,00
15,20
15,40
15,60
15,80
16,40
16,20
16,40
16,60
16.80
17,60
17.20
17,40
17.60
17.80
18,06
18,20
18,40
18.60
18.80
19.60
19.20
19,40
19,60
19,80
20.00
20,20
20,40
20.60
20,80
21.00
21,28

rainfall
(in.)
@.008

0.008
9.008
.011
8.e11
e.011
8.018
8.018
0.140
0.140
8.140
.026
0.026
8.014
0.014
0.014
8.010
0.010
0.8
0.008
0.0e8
@.086
0.086
9.006
0.006
9.086
9.006
0.006
2.086
2.006
0.086
0.003
£.003
0.083
8.003
0.003
6.003
0.083
2.003
6.003
8.003
0.003
0.003
0.603
9.003
8.003
0.903
0.003
0.003
¢.003
2.003
8.002
0.902
0.002
8.002
0.082
¢.002

hydrograph
(cfs)
0.008

6.809
0.010
8.010
8.012
.013
2.016
.019
0.859
0.656
1.414
8.718
¢.511
@.363
0.257
8.238
8.1%
8.179
@.162
9.144
8.142
8.113
8.10%
¢.103
8.184
0.184
8.105
0.106
2.186
0.107
.18
8.977
2.069
@.466
2.066
0.066
0.066
0.967
.067
6.067
@.067
0.068
9.068
8.068
.68
0.068
0.069
0.069
0.069
0.0869
6.070
2.053
¢.048
0.047
0.041
8.847
8.047
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tine
(br.)

19.30
16.50
18.70
16.90
11.18
11.30
11.59
11.70
11.9¢
12.10
12.3¢
12.5
12.7¢
12.9¢
13.10
13.30
13.50
13.78
13.9¢
14.10
14.30
14.50
14.70
14.98
15,10
15.30
15,59
15.78
15.9¢
16.10
16.30
16,50
16,78
16.90
17.19
17.30
17.5¢
17.72
17.9¢
18.10
18,30
18.50
18.7¢
18.90
19.18
19.39
19.50
19.78
19.99
20.10
20.30
20.59
20.70
20.99
.10
21,30

rainfall
{in.}

.008
0.003
8.011
8.011
8.018
0.018

0.018

0.140
8.140
8.026
2.026
0.026
é.014
0.014
0.010
8.010
0.018
0.008
0.008
0.006
9.006
@.006
9.006
9.006
9.006
9.006
¢.006
0.006
9.086
2.003
0.003
0.003
8.603
2.083
¢.003
2.003
0.903
0.903
9.003
0.003
0.003
9.003
8.003
9.003
9.003
0.003
0.083
0.003
9.003
0.002
0.002
£.002
0.002
0.002
9.002
0.002

hydrograph
{cfs)

.09
8.010
e.011
6.013
8.014
0.018
0.020
0.287
1,847
1.878
8.571
8.4711
0.287
8.245
0.210
6,182
8.177
0.149
6.143
8.126
8.197
9.104
0.183
0.184
0.105
0.1e5
0.186
.107
0.107
0.891
0.071
9.067
0.866
2.966
0.866
£.066
0.067
0.067
0.067
0.067
0.268
.068
0.068
0.068
.069
2.069
0.069
0.069
8.070
@.061
0.050
0.048
8.047
8.047
0.047
0.047



tine
(br.)
2.3

21.48
21.60
21,80
22,00
2.20
22.48
22.68
22,80
23.00
23.20
23.40
23.60
23.80
24.00
24.20
24.40
24.60
24.8¢
25,00

rainfall
(in.)
8.002

6.002
9.002
8.602
8.002
0.082
0.002
8.0
0.002
0.602
.02
8.002
0.002
6.002
0.002
0.600
0.000
9.000
0.600
0.000

hydrograph
(cfs)
9.047

0.047
8.047
8.047
0.047
0.048
6.048
8.048
0.048
8.048
8.048
8.048
0.048
0.048
8.048
0.014
8.004
.01
0.000
0.000
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tine
(br.)

21.50
21.78
21,9
22.18
22.30
2.5
22.70
2.9
23.10
2.3
23,50
23.78
23.99
24.10
24.30
24,50
4.7
24.90

rainfall
{in.}

6.002
€.002
2.002
0.002
0.002
0.002
8.002
0.002
8.002
9.002
9.002
9.002
9.002
0.000
0.00
0.000
0.000
0.000

bydrograph
{cfs)

8.047
8.047
8.047
.043
8.048
0.048
0.048
6.048
0.048
0.048
0.048
0.043
8.043
8.829
8.007
0.002
0.000
9.000



Project fitle = No 3 Hoisthouse
WATERSHED HYDROGRAPH
Inflov into structure § 1
Structare type: Null

-~ Watershed data for watershed § 1

Curve pumber o= 76,5

Area = 9.3 acres
Bydraulic lemgth = 60,00 Feet
Blevation change = 32.5 feet,

Concentration time = 0,00 hours
Concentration time type = SC§ Upland Curves
Unit hydrograph type = Disturbed

-~ Watershed data for watershed ¢ 2

Curve number = 7.4

Area = 1.4 acres
Bydraulic length = 110,98 Feet
Elevation change = 18,8 feet.
Concentration time = 9,01 hours

Concentration time type = SCS Upland Curves
Unit bydrograph type = Disturbed

-- Watershed data for watershed # 3

Curve number = 714

Area = 1.3 acres
Hydraulic length = 950.00 Peet
Elevation change = 30.4 feet.
Concentration time = §.21 hours

Concentration time type = SCS Upland Curves
Unit bydrograph type = Disturbed

-- Watershed data for watershed # 4

Curve number = 7.0

Area = 1.8 acres
Bydraulic length = §70.60 Feet
Elevation change = 21.8 feet.
Concentration time = @.19 hours

Concentration time type = SCS Upland Curves
Unit bydrograph type = Disturbed

-- Watershed data for watershed # §

Curve number = 100.9

Area = 8.1 acres
Hydraulic length = 180.00 Feet
Elevation change = 0.0 feet.
Concentration time = 9.33 hours

Concentration time type = SC§ Upland Curves
Toit bydrograph type = Disturbed

-- Total Area = 5.0 acres



-- Storn data

Yotal precipitation = 2.9 inches

Storn type = §CS 6 hour design storm

Peak Discharge = 1,52 cfs

Discharge volume =  @.21 acre ft

tine rainfall  hydrograph tine raiofall  hydrograph
{br.) {in.) (cfs) {hr.) {ia.) {cfs)
9.00 9.000 8.000 * 8.19 2.013 0.902
0.2 8.013 9.006 * 9.3 0.013 0.810
9.40 e.013 ¢.012 * 8.50 9.013 0.013
8.60 0.020 8.015 * 8.7 0.020 0.017
.80 8.020 8.02 * 8.99 .02 8.021
1.80 9.020 9.022 * 1.10 8.022 0.023
1.20 0.822 0.024 * 1.3 8.022 9.024
1.40 9.022 @.029 * 1.50 8.022 0.028
1.6¢ 8.039 0.628 * 1.7¢ 8.03% 8.033
1.80 9.939 8.038 °* 1.9 8.039 8.042
2.09 0.039 0.043 * 2.10 8.183 .063
2.20 0.153 9.257 * 2.3 .153 0.644
2.40 2.153 1.092 * 2.50 .15 1.522
2,60 8.041 1,238 * 2.78 .041 2.915
2.80 0.041 8.79¢ * 2,90 8.041 8.754
.80 8.041 8.730 * 3.10 0.033 8.662
3.20 0.033 8.620 * 3.30 8.033 0.611
3,40 .033 0.614 * 3.50 0.033 8.621
3.60 8.023 8.551 * 3.7 0.623 .494
3.80 8.023 0.473 * 3.9 9.023 8,467
4.00 0.023 8.464 ¢ 4.10 8.020 0.445
4.2 0.020 8.431 * 4.30 .020 0.428
4.40 0.020 8.429 * 4.5 0.020 8.431
4.60 0.016 a.402 * 4.7¢ 0.016 8.379
4.80 8.016 8.311 4.9 0.016 0.368
5.00 8.816 8.368 * 5.10 0.015 .35
5,20 0.815 8.343 ¢ 5.30 8.015 0.340
5.40 8.015 8.340 * 5.50 0.015 8.340
5.60 8.016 9.35 * 5.7¢ 8.016 8.371
5,80 2.016 0.378 * 5.9 .016 ¢.383
6.00 0.016 6.387 * 6.10 9.000 8.233
6.20 6.000 g.108 * 6.30 6,000 0.054
6.40 0.000 9.030 * 6.50 0.000 0.014
6.60 ¢.000 8.004 * 6.70 0.900 2.901
6.80 0.080 0.001 * 6.90 0.000 ¢.000

g

7.00 0.000 8.000



Circular Channel Analysis & Design
Solved with Manning's Bquation

Open Channel - Uniform flow

Worksheet Kame: No. 3 Boisthouse
Comment: 12-inch CMP Standpipe Principal Spillway
Solve For Full Plow Capacity

Given Input Data:

Diameter.......... 1.0 ft
S1opeiviiiiiiinins 99,0000 ft/ft
Manning's B.....u. 2.024
Discharge......... 192,02 cfs
Computed Results:

Full Flow Capacity..... 192,02 cfs

Full Plow Depth........ 1.60 ft
Velocity...ocuvut, 244,48 fps
Flov Area......... .79 sf

Critical Depth.... 1.00 ft
Critical Slope....  98.9822 ft/ft

Percent Full...... 109.00 %
Full Capacity..... 192,982 cfs
QMAX 8.94D........ 206.55 cfs
Froude Rumber..... FULL

Open Channel Flow Module, Version 3.21 (c} 1998
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06768



Circular Chanpel Analysis & Desiqm
Solved with Manning's Equation

(Open Channel - Uniform flow

Worksheet Kame: Fo. 3 Boisthouse
Comment: 36-inch CMP Qutlet Principal Spillway
Solve Por Full Flow Capacity

Given Input Data:

Diameter....ovnnes 3.9 ft
S10pe.ivreinanians .2500 ft/ft
Nanoing’s B....... 8.024
Discharge......... 180.64 cfs
Computed Results:

Full Flow Capacity..... 189,64 cfs

Full Flow Depth........ C 3.0 ft
Velocity.oovuuns 25.56 fps
Flov Area......... 7,07 sf
Critical Depth.... 2,99 ft
Critical Slope.... 8.2380 ft/ft
Percent Full...... 109.09 %
Full Capacity..... 189.64 cfs
QNAT 8.94D........ 194,32 cfs
Froude Rumber.,... FOLL

Open Chanzel Flow Module, Version 3.21 (c) 1999
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct @67@8



Circalar Channel Analysis & Design
Solved with Manning’s Equation

Open Chanoel - Unifors flov

Worksheet Name: No. 3 Hoisthouse
Comment: 2-inch Victaulic Decant Pipe
Solve For Full Flow Capacity

Given Inmput Data:

Diameter.......... 8.17 ft
S10pe.sieiiiiinnas 8.03% ft/ft
Manning’s 0....... 8.010
Discharge......... 8.08 cfs
Computed Results:

Full Flow Capacity..... 9.08 cfs

Full Flow Depth........ 8.17 ft
Velocity.viiuinns 3.57 fps
Flow Area........, .02 sf

Critical Depth.... 0.17 ft
Critical Slope.... 8.0344 ft/ft

Percent Full...... 100.0¢ §
Full Capacity..... .08 ofs
QMAY €.94D........ 2.09 cfs
Proude Number..... FOLL

Open Chanoel Flow Module, Version 3.21 (c) 1998
Haestad Methods, Inc, * 37 Brookside Rd * Waterbury, Ct 06708



Slurry Pond No. 1

Slurry Ponds No. 1 and 2 receive fine refuse material from the coal
preparation plant by way of an open slurry ditch. Located next to
the Clear Water pond, the ponds are designed for dewatering,
settling and filtration of the coal fines. Typically one pond is in
use while the other has sediments removed. Occasionally both ponds
require servicing and the East Slurry Cell receives the ocutput from
the slurry ditch until one of the ponds can be put back into
operation.

Slurry Pond No. 1 is an off-channel, temporary impoundment pond
with a total as-built contained volume of approximately 18.90 acre-
feet. Both surface water runoff and coal preparation plant fines
may reach the ponds during a storm. Slurryv Pond No. 1 may see the
drainage associated with the slurry ditch depending upon which
structure 1is receiving the slurry during the time of the storm.
Other than the drainage associated with the slurry ditch, the
slurry pond captures the surface water associated with its own
disturbance.

The structure is a temporary impoundment as addressed in R645-301-
733. The structure is not addressed by the MSHA criteria of 3@ CFR
77.216(a). The impoundment meets the single-open channel spillway
exemption of R645-301-743.132 by meeting the requirements of R645-
301-742.225.2.

The pond is built as a partitioned pond with a coarse refuse filter
dike typically discharging 30 gpm and capable of discharging 255
gpm of water to an 8-inch outlet to the Clear Water Discharge Pond.
The 8-inch outlet is the only outlet from the ponds.

Routine flow of coal fines is manually controlled. Sunnyside
commits to maintaining 1.6 feet (1.9 foot of freeboard and 9.6 foot
of storm capacity) of elevation below the top of the pond for
Slurry Pond No. 1. A 1@9-year, 6-hour storm requires 0.99 acre-feet
of capacity and 9.11 acre-feet of sediment load capacity. The
impoundment contains a 1@0-vear, 6~-hour event by capturing the 1.10
acre-foot event within the allotted 1.6 feet of remaining pond
capacity.



Suanyside Coal Company
SLURRY CELL ¥0. 1

FATERSHED AREA

Area |
Area 2
Area 3
Area ¢
Area §
Area ¢
Area 7
Area 8
Area §
Pond Surface
Totals

POND CAPACITIES

Total As-built Capacity
Capacity w/1" freeboard

Temporary storage capacity

Sediment load capacity
Available Capacity

STORM DATA

Precipitation
Peak Dischargs
Discharge Volume

QUTLET DATA

Diameter
Slope
Manning's o
Discharge
Velocity

Eley
Change

Slope

Acres  Leagth

6.10 2,800.0 1,988.¢

5.0 470.¢ 2.2
1.78 0.9 2.1
5.5  £30.¢ 22,2
15,00 709.0 35,0
9.1¢  l60.0 5.0
11,06 700.0 4.1
7.70  209.9 5.8
0.80 3,250.9 £5.0
3,35 500.9 3.0
50.25
Acre-
Faet
18.9¢
16.95
2.9
8.11
15.85

§CS 6-hr design
25-year, 6-hour

1,62 inches

2.17 cfs
8.59 acre-feet

CHp

feet
fr/ft

efs
fos

File:  Ponddata.wql

Blev
Change

COMMERTS

85,9 West facing hillside
30,9 Lower loop area !
30.6 Slurry area 2
65.9 Upper loop area 2
45.9 Upper loop area !
45,0 West facing hillside collector
20.9 Lower loop area 2
45.0 Int. ditch hillside
§lurry ditch area
Pond Surface

Excludes capacity above freeboard
Storm capacity (18@-yr, 6-r)
Storm sediment load capacity
Slurry capacity

design

10@-year, §-hour

DATA SUMMARY
% Routing
Slope o] Segment Length
71.0 74 Ditch 2,260.@
1.3 61 Ditch 460.9
3.0 61 Ditch 999,90
.7 61 Ditch 1 120.0
5.0 61 Ditch 1,100.0
5.9 61 Ditch 1{,100.9
4,3 61 Ditch 200.6
17.5 61 Ditch 2,870.@
2.8 95
8.9 188 None
§CS Type II €S 6-hr
18-vear, 24-hour
1.84 inches 2.85
2,33 cfs 3.58
8.77 acre-feet 2.99
Pipe Spillway
8.667 feet
9.005 ft/ft
0.018
1,130 cfs
3,190 fps

inches
efs
acre-feet



Sunayside Coal Company
SLORRY CELL %0, 1

SEDIMENT LOAD - Required Sed Cap. A=
[Uniform Soil Loss Equation] Acre-feet Tons/Ac

Area | 2.01 12,9
Area 2 8.01 8.9
Area 3 .60 2.4
Area ¢ 0.00 8.6
Area § 0.82 i1
Area 6 2.00 8.4
Area 7 8.82 1.1
Area § 9.04 4.3
Area 9 0.00 1.1
Pond Surface 2.40 3.0

Totals 8.11

20
2

-
A

2
28
28
28
20
28

8.22
3.22
8.22
¢.22
.22
8.22
0.22
8.2
.22

LS

150.92
1.19
.26
.81
141
.53
1.4
5.76
9.55

(4

.17
.17
9,36
2.17
9.17
8.17
8.17
8.17
.45

Undisturbed  P=1 C=.17
P=1 C=.17
Disturbed bare P=1 C=,36
P=1 C=.17
P=1 C=.17
P=1 C=.17
P=1 C=.17
p=1 C=.17
Disturbed bare P=1 C=.45
Pond Surface



Project Title = §lurry Pond &1
WATERSHED HYDROGRAPH
Inflow into structure § 1
Structure type: Nell

-- Routed Watershed § | to sturcture 41
Muskingum routing parameters: I= .33 k=
Hydraulic length = 2262.00 feet
Elevation change 85.0 feet,
Travel time = 9,19 hours
Travel time type §CS Upland Curves

-~ Watershed data for watershed # !
Curve number = 74,8
Area = 8.1 acres
Bydraulic length 2800.60 Feet
Elevation change 1988.0 feet.
Concentration time .13 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed # 2 to sturcture § 1
Nuskingum routing parametfers: 3= .37 §=
Hydraulic length = 460,80 feet
Elevation change 30.9 feet,
Travel time .83 hours
Travel time type §CS Upland Curves

-~ Watershed data for watershed § ?

Curve number = 6L.0

Area = 5.0 acres
Hydraulic length = 470.00 Feet
Elevation change = 20.2 feet.
Concentration time = (.89 hours

Concentration time type = SC§ Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed ¥ 3 to sturcture #1
Muskingum routing parameters: I= .33 §=
Hydraulic length = 90@.00 feet
Elevation change 30.9 feet.
Travel tine 9,09 hours
Travel time type §CS Upland Curves

"

H

-- Watershed data for watershed ¢ 3

Curve number = 61,0

Area = 1.7 acres
Hydraulic length = 73.00 Peet
Elevation change = 2.1 feet,

Concentration time = .02 hours
Concentration time type = §CS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed § 4 to sturcture § 1
Nuskingum routing parameters: %= .36 K=
Hydraulic length = 1120.99 feet
Elevation change 65.0 feet,

Travel time .98 hours
Travel time type §CS Upland Curves

non

.19

8.93

3.49

.08



-- Watershed data for watershed ¢ ¢

Curve number = 6l.0

Area = £.9 acres
Hydraulic length = £00.00 Peet
Elevation change = 22,2 feet,
Concentration time = §.12 hours

Concentration time type
Unit hydrograph type = Disturbed

-- Routed Watershed ¢ § to sturcture § 1

Nuskingus routing parameters: I= @,34 K=

Hydraulic length = 1100.00 feet
Elevation change 45.0 feet,
Travel time = §.09 hours
Travel time type = §C§ Upland Curves

-- Watershed data for vatershed § §

Curve number = 6.0

Area = 15.0 acres
Hydraulic length = 700,00 Feet
Blevation change = 35.0 feet,
Concentration time = @.12 hours

Concentration time type = SCS Upland Curves

Unit hydrograph type = Disturbed

-~ Routed Watershed ¢ 6 to sturcture ¢ 1

uskingun routing parameters: I= .34 K=

Hydraulic length = 1100.00 feet
Elevation change = 45,0 feet.
Travel time = 9.09 hours
Travel time type 3CS Upland Curves

-- Watershed data for watershed 4 ¢

Curve number = 61.0

Area = 8.1 acres
Hydraulic length = 100.00 Feet
Elevation change = 5.0 feet,

n

Concentration time .82 hours
Concentration time type

Uait hydrograph type = Disturbed

-- Routed Watershed # 7 to sturcture # 1

Meskingue routing parameters: I= .39 f=

Hydraulic length = 200.00 feet
Elevation change = 28.9 feet.
Travel time = 0.8 hours
Travel time type = §CS Upland Curves

-- Watershed data for watershed 4 7

Curve number = 61,0

Area = 11.0 acres
Hydraulic length = 708,26 Feet
Elevation change = 30.1 feet,
Concentration time = 0.13 hours

Concentration time type
Unit hydrograph type = Disturbed

-- Routed Watershed ¢ 8 to sturcture ¢ 1

Yuskinqua routing parameters: X= 2.30 K=

Hydraulic length = 2070.00 feet
Elevation change 45.0 feet,
Trave] time .26 hours

Moarernd £ lme bpema L BAG TaYand P

"

"

§CS Upland Curves

SCS Upland Curves

SCS Upland Curves

.89

.99

.01

0.26



-- Watershed data for watershed # 8

Curve number = 1.9

Area = 7.7 acres
Hydraulic length = 200,00 Feet
Elevation change = 35.0 feet.
Concentration time = (.82 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Watershed data for watershed § 9

Curve number = 95,9

Area = 8.8 acres
Hydraulic length = 3250.00 Peset
Blevation change = 65.0 feet.
Concentration time = .32 hours

Concentration time type = $CS Upland Curves
Unit bydrograph type = Disturbed

-- Watershed data for watershed 10

Curve number = 100.9

Area z 3.3 acres
Hydraulic length = 500,00 Feet
Elevation change = 0.0 feet.
Concentration tizme = 1.54 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-~ Total Area = 58,2 acres
-- §torn data
Total precipitation -= 1.6 inches
Storm type = §CS 6 hour design storm
Peak Discharge = 2,17 cfs
Discharge voluze =  6.59 acre ft
tine rainfall  hydrograph tize rainfall  hydrograph
{hr.) {in.) {cfs) {br.) (in.) {cfs)
0.40 4.000 9.000 * 8.1¢ 2.010 0.003
8.20 9.210 g.008 * 9.30 9.010 0.817
0.4¢ 8,010 9.628 ¢ 8.50 §.010 8.041
.60 0.915 9.058 * 8.7e 8.01% 9,081
0.80 2.016 g.1e8 * 2.90 9.816 2.138
1.08 0.016 e.172 * 1,18 0.017 0.208
1.20 8.017 @.245 * 1.30 8.017 0.283
1.40 8.017 9.3 * 1.5 2,017 @.356
1.60 8.031 8,398 * 1.78 8.031 9.446
1.80 8.031 0.49 * 1.9¢ 8.031 0.545
2.00 9.931 8.593 * 2.10 8.12¢ 0.720
2.20 .120 6,938 * 2,30 g.120 1.192
2.40 9.121 1,437 * 2.50 8.120 1,669
2,60 9.832 1.814 ¢ 2.78 3.032 1,865
2.80 0.032 1,904 * 2.9 0.032 1,988
3.00 0.032 2,181 ¢ 3.10 0.026 2.162
.2 8.926 2,174 ¢ 3.3 8.026 2.144
.40 9.026 2,077 * .50 2.026 1.983



time rainfall  hydrograph time rainfall hydrograph

{hr.} {in.)  {cfs) {hr.} (in.} {cfs)
3.5¢ 6.026 1,983

3.60 ¢.918 1.88¢ * .79 0.918 1,773
3.80 8.018 1.674 * 3.9 .018 1,587
4,00 ¢.018 1,515 * 4.10 2.816 1.454
4,20 8.016 1,405 * 4.3 9.016 1,369
4.40 2.016 1,352 ¢ 4,56 0.016 1.345
4,60 2.013 1.32¢ * 4.7 2.013 1,287
4.80 0.013 1,289 * 4,98 9.613 1,238
5.0 8.813 1,224 ¢ 5.19 8.012 1.200
5.20 8.012 1175 ¢ 5.38 0.012 1,153
5.40 g.012 1,135 ¢ 5.50 9.612 1,121
5.60 0.013 1124 * 5.78 .613 1.132
5.80 8.013 1.138 ¢ 5.90 8.813 1.140
6.00 0.013 1.140 * 6.18 0.000 .979
6,28 0.900 8.765 * 6.30 .00 8,596
6.40 0.000 0.484 * §.5@ 0.000 8.433
6.60 9.000 8.3% * 6.7 0,400 0.364
6.80 2.000 9.331 * 6.98 2.000 0.296
7.00 0.900 2.261 * 7.10 8.000 8.229
7.28 2.900 6.199 * 7.3 0.000 2.113
7.40 2.000 0.150 * 7.50 8.000 8.128
7,60 a.000 2111 * 1.7 2.00d 0.997
7.8¢ 0.000 8.085 * 7.99 6.400 2.4m1
8.00 0.000 0.470 * 8.1¢ 3.908 @.063
8.20 ¢.000 .057 * 8.30 ¢.000 2,051
8.40 0.000 8,045 * 8.50 0.400 9.940
8.6 0.000 .03 * 8.78 4,000 .031
8.80 2.000 8.027 * 8.90 0.000 8.023
9.00 ¢.000 6.020 * 9.1¢ 4,000 2.017
9.20 0.000 g.014 * 9.30 0.908 a.011
9.40 2,000 0.009 * 9.50 0.000 g.007
9,60 8,000 9.085 * 9.78 a.900 0.603
9.80 2.000 9.082 * 9.9 0.000 a.001
10,00 8.000 2.000 * 10.1¢ ¢.000 ¢.900

12.28 .00 0,960



Project Title = §lurry Pond #1
WATERSHED HYDROGRAPH
Inflow into structure § !
Structure type: Hull

-- Routed Watershed § 1 to sturcture § 1
Yuskingua routing parameters: I= 0.3 K= 4.19
Hydraulic length = 260,00 feet
Elevation change 85.0 feet,
Travel time 8.19 hours
Travel time type §C8 Upland Curves

-- Watershed data for watershed # 1
Curve number = 740
Area = 8.1 acres
Hydraulic length 280,00 Feet
Elevation change 1988.9 feat,
Concentration time .13 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturhed

[TI]

L

-- Routed Watershed § 2 to sturcture ¢ 1
Nuskingum routing parameters: I= 6.37 K= 2.83
Hydraulic length = 460.00 feet
Elevation change 0.0 feet,
Travel time .83 hours
Travel time type §CS Upland Curves

-~ Watershed data for watershed § 2

Curve number = §l.8

Area = 5.0 acres
Hydraulic length = 479.00 Feet
Elevation change = 20.2 feet.

Concentration time .99 hours
Concentration time type = 5CS Upland Curves
Unit hvdrograph type = Disturbed

-- Routed Watershed § 3 to sturcture ¢ !
Nuskinqum routing parameters: 3= 8.33 K= 9.9
Hydraulic length = 900.08 feet
Elevation change 30.9 feet,
Travel time .29 hours
Travel time type §CS Upland Curves

-- Watershed data for watershed # 3

Curve number = 610

Area = 1.7 acres
Hydraulic length = 7,008 Peet
Elevation change = 2.1 fest.
Concentration time = §.02 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed ¢ 4 to sturcture § !
Nuskinqum routing parameters: I= .36 K= 4.98
Hydraulic length 1120.00 feet
Elevation change 65.0 feet,

Travel time .08 hours
Travel time type §CS Upland Curves



-~ Watershed data for watershed $ ¢

Curve number = §L.0

Area = 5.5 acres
Hydraulic length = £00.00 Peet
Elevation change = 22,2 feet,

Concentration time = 9,12 hours
Concentration time type = SC§ Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed # 5 to sturcture § 1!
Nuskingum routing parameters: 3= 2.3 K= .89
Hydraulic length = 1100.09 fest
Elevation change 45.0 feat.
Travel time .99 hours
Travel time type = §CS Upland Curves

-- Watershed data for watershed § §

Curve number = 6l.@

Area = 15.0 acres
Hydraulic length = 700.00 Feet
Elevation change = 35,0 feet.

Concentration time 8.12 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

"

-- Routed Watershed § € to sturcture § 1
uskinqum routing parameters: f= 9,34 K= .09
Hydraulic length = 1109.90 feet
Elevation change 45,0 feet,
Travel time .09 hours
Travel time type §CS Upland Curves

-- Watershed data for watershed § ¢

Curve number = 6.0

Area = 8.1 acres
Hydraulic length = 100,00 Peet
Elevation change = 5.0 fest,
Concentration time = .02 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-~ Routed Watershed # 7 to sturcture ¢ !
Muskingum routing parameters: i= .39 K= 9.61

Bydraulic length = 200,00 feet
Elevation change = 20.0 feet,
Travel time = 0.01 hours

Travel time type §CS Upland Curves

-- Watershed data for watershed ¢ 7

Curve number = 6.8

Area = 11,0 acres
Hydraulic length = 700.00 Feet
Elevation change = 30.1 feet,
Concentration time = §,13 hours

Concentration time type = SCS Upland Curves
Unit hvdrograph type = Disturbed

-- Routed Watershed & 8 to sturcture $ !
Nuskinqua routing parameters: I= 9,30 K= 9.26
Hydraulic length = 2070.08 fect
Elevation change 45,0 feet,
Travel time = (.26 hours
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-- Watershed data for watershed # 8

Curve number = 618

Area = 1.7 acres
Hydraulic length = 200.00 Feet
Elevation change = 35,0 feet.
Concentration time = 9,82 hours

Concentration time type = 8CS Upland Curves
Unit hydrograph type = Disturbed

-- Hatershed data for watershed ¢ 9
Curve number = 959
Area = 0.8 acres
Hydraulic length 3250.00 Feet
Elevation change 65.9 feet.
Concentration time .32 hours
Concentration time type = SCS Upland Curves
Tait hydrograph type = Disturbed

-- Watershed data for watershed $1¢

Curve number = 100.9

Area = 3.3 acres
Hydraulic length = 509,00 Feet
Elevation change = 0.9 feet,
Concentration time = 1,54 hours

Concentration time type = CS Upland Curves
Unit hydrograph type = Disturbed

-- Total Area = 50.2 acres
-- Storm data
Total precipitation = 1.8 inches
Storm type = §CS Type 2 storm, 24 hour storm
Peak Discharge = L3 fs
Discharge volume = .77 acre ft
tine rainfall  hydrograph tine rainfall  hydrograph
(hr.) (in.) {efs) {br.) {in.) {cfs)
.09 0.60¢ 9.000 * 0.1¢ 4.002 0.000
0.20 0.002 g.001 * 2.30 0.002 0.903
.40 2.002 8.005 * 2.50 g.902 0.007
.60 0.982 6.a16 * 8.7¢ .02 8.014
.80 6,002 0.018 * ¢.99 9.082 9,022
1,90 .002 9.027 * 1.10 6.002 9.031
1,20 8.002 2.035 * 1.30 8.062 4,038
1.40 .82 0.043 * 1.50 8.082 .846
1.60 8.002 3.049 * 1,70 8.802 9.851
1.80 2,002 0.85¢ * 1,99 0.002 0.056
2,00 0.082 2.0%8 * 2.10 0,002 0.959
2.20 .082 g.061 * 2,30 0,082 8.062
2.40 0.002 0.064 * 2.5 0.002 0.965
2,60 9.002 ¢.866 * 2,78 4.092 3.067
2.80 0.002 0.068 * 2.90 8.002 0.069
3,00 0.962 2.470 * 3.10 2,003 9.978
3.2 4.003 8.071 ¢ 3.30 0.003 2.872
3.40 0.003 @.07§ t 3.5 8.403 0.074



[I,

tine
{ar.)
3.5
3.60
3.80
4,00
4,20
4,49
4,60
4.8
5.00
5.20
5,40
5,60
5.80
6.00
£.20
6.42
f.60
6,80
7.08
7.28
7.40
7,68
7.86
8.0
8.2¢
8.40
8.60
8.80
9.09
9,20
9.40
9,60
9,80
19,60
18.20
10.40
19,60
10.80
11,00
11,20
11.40
11.60
11.80
12,00
12.20
12.40
12,68
12,80
13,08
13.20
13,48
13,60
13.86
14,00
14,28
14.4¢
14,60

rainfall
(in.)
8.003
9.003
0.003
9.003
0.003
2.003
6.003
¢.083
8.003
9.003
9.003
0.083
$.003
.003
9.004
9.004
0.004
9.004
0.004
8.084
0.004
0.004
0.004
.04
9.005
9.085
2.205
0.085
2.005
9.006
0.006
0.007
9.007
0.007
0.008
9.008
.01t
6.011
g.011
3.018
0.018
0.140
8.142
¢ 140
0.026
.026
0.014
g.014
g.014
0.01¢
9.010
3.008
0.008
8.008
0.006
8.006
.86

hydrograph
{cfs)
.074
2.875
0.477
2.479
2.981
2.984
0.086
2,888
2,991
8.993
.095
0.997
$.898
2.099
g.101
0.104
9.187
8.111
8.115
8,119
8.123
0.125
8.127
8.129
.13z
8,136
8.141
0.148
8.156
8,164
8.173
9.182
8,192
9.202
0.21%
8.230
0.246
8.211
.29
9,338
8,387
0,553
1,139
1,699
1,874
2,825
2.317
2,293
2104
1.827
1,534
1.211
1.088
1,001
7.896
8.812
9,754
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tize
(hr.)

3,78
3.9
1.18
4.3
4.50
4.7
4.9
5,18
5.3
5.50
5.78
5.9¢
6,18
6.30
6.50
8.78
6.92
7.18
7,30
7,58
1.78
7.9
8.18
8.3
8.50
8.70
8.99
9.1¢
9.32
9.5
9.7
9.9@
12.1¢
19.3¢
19.59
18.7¢
12.99
11,18
11.30
11,50
11.78
11.9%
12,18
12,30
12,50
12,78
12,99
13.1¢
13,30
13.%0
13.78
13.99
14.10
14.30
14.59
14.7¢

rainfall
(in.)

2.003
.003
.003
8.903
.003
8.903
4.903
2.903
9.903
0,903
9.083
2.903
9.004
2.004
0.004
2.004
2,204
0.004
0.004
2.004
2,004
0.904
0.005
0.005
0.005
8.005
2.05
0.906
0.006
.806
9.907
2.907
4,008
0.008
0.208
2.011
2.011
8.018
2.918
8.018
9.140
¢.140
9.826
2,026
3.026
6.014
2.814
2.410
2.010
7.018
3,008
2.908
0.086
0.006
2.006
0.006

hydrograph
{cfs)

9.076
0.978
9.980
0.082
£.085
9.087
0.989
0.092
9.994
8.096
¢.998
8.099
¢.100
0.102
2.105
9.109
8.113
8.117
8.1
8.124
8,126
8.128
2,130
8.134
8.138
8.144
0.152
9.160
2.169
2.178
.187
8.197
.208
8.222
0,237
.259
.284
0.314
2.363
8.419
.826
1,427
1,843
1,502
2,217
2,38
2.213
1.973
1,679
1,481
1,169
1.036
8.951
0.849
4,782
0.728



time
{br.)
14.7¢

14,80
15.0¢
15.20
15.4¢
15,60
15.80
16.4¢
16,20
16.40
16.60
16,80
17.4¢
17.28
17.4¢
17.68
17.8¢
18.00
18.20
18.4¢
18.60
18.80
19.0¢
19.20
19.40
15.6¢
19.8¢
20.48
20.20
20.40
20.60
20.80
21,00
21.28
21.40
21,60
21.80
22,00
22,20
22.48
22.6@
22.80
23.4@
23.20
23,40
23.60
23.80
24.90
24,20
28,40
24,60
24.8¢
25,40
25.20
25.40

25,60
25,80

rainfail
{in.)
.06

2.006
0.006
2.046
2.00¢
0.046
9.006
0.986
0.083
0.083
9.043
4.003
2.903
8.003
2.003
8.043
.903
¢.083
0.023
.003
9.803
.003
8,403
8.003
.003
.003
2.003
2.003
0.002
.002
2.0
2.002
¢.002
0.082
8.002
.002
0.002
&.082
g.002
.082
0.002
8.002
.802
8.002
8.002
¢.002
0.902
0.002
9.000
@.000
0.900
8.000
¢.000
¢.000
0.000

0.000
0.0e0

hydrograph
{cts)
2.728

8.783
0.656
2.612
8.572
9.536
¢.505
9.487
2.417
8.3
0.35%
§.343
8,332
8.323
8.316
8.312
¢.309
2.309
2.309
2.319
2.311
8.312
2.313
8.314
8.316
8.317
9.319
8.321
2.282
8.287
.25
2.246
2.241
8,237
8.234
2.232
3.231
8.231
8.231
8.231
.231
9.232
8.232
8.232
9.233
8.234
9.235
9.23%
0.143
6.978
8.064
¢.854
.042
8.833
2.02%

8.919
8.014
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time
{br.}

14,99
15,18
15.30
15,59
15,70
15.99
16.18
16.32
16,59
16,79
16.99
17.18
17.38
17.54
17,78
17.9¢
18.1¢
18.3¢
18.5¢
18.7¢
18,98
19,19
19.30
19,50
19.72
19,98
20,18
20.3
20,50
2.7
20.98
21,19
21,30
21,59
.70
21.98
22,18
22,38
22,50
22.78
22,9¢
23.18
23,38
23,5
3.7
23.90
24.12
24.3¢
24,50
24.79
24.99
25.10
25.3¢
25,50

5.7
25.99

rainfall
{in.}

.006
8,006
8.90¢
2.006
.006
.006
2.003
8.003
9.003
4,963
£.003
0.903
2.903
.903
0.003
2.083
.003
8.083
9.083
0.083
£.003
6.003
¢.063
g.003
0,903
2.903
.002
0.902
8.002
6,02
0.002
8.902
0.002
0.4902
9.902
0.002
2.002
¢.002
4,002
9.902
0,902
8.002
0.002
0.002
8.902
8.002
0.908
9.080
0.008
5.000
2.000
¢.000
¢.000
2.000

0.000
8.000

hydrograph
(cfs)

9.679
2.633
9,592
9.554
9.519
0.494
9.455
9,389
0.361
9.349
9.338
0.327
8.319
8.314
9.310
2,309
9,309
9.310
9.310
9.311
8.312
9.313
9.315
0.316
0.318
9.320
9.304
9,266
9.253
9.248
9.243
9.239
9.236
9.233
2,232
9.231
9.231
9.231
8.231
0.231
9.232
0.232
9.233
9.233
9,234
9,235
9.195
9.094
0.070
0.059
2,048
0.837
0.028
0.021

2.016
4.013



tige
(br.)
25.9¢

26,00
26,28
26.40
26.68
26.89
27.00
17,20
27,48
27,68
27.80
28.08
28.20

rainfall
{in.)
2.000

9.00¢
.000
2.080
9.000
.90
0.000
8.000
0.000
8.90¢
0.900
2.900
8.008

hydrograph
(cfs)
9.013

0.012
8.018
0.008
0.906
0.005
¢.003
2.902
8.902
8.001
8.000
0.900
¢.000
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time
(hr.)

26,19
26.30
26,50
26.79
26.90
1.1
21,30
1.5
21,70
27.90
28.1¢

rainfall
{in.)

8.00@
¢.000
¢.000
¢.000
0.000
0,000
0.008
¢.000
0.002
8,000
¢.000

hydrograph
{cfs)

¢.011
£.003
8.087
¢.006
0.004
6.903
8.002
0.001
g.001
8,004
0.000



Project Title = §lurry Pond #1
NATERSHED HYDROGRAPH
Inflow into structure § !
Structure type: Null

-- Routed Watershed ¥ ! to sturcture § 1
Muskingur routing parameters: I= 4.33 K= 4.19
Hydraulic length = 2260.80 feet
Blevation change = 85.0 feet.
Travel time = 9.19 hours
Travel time type = §CS Upland Curves

-~ Watershed data for watershed 4 1
Curve nuaber = 74,9
Area 8.1 acres
Hydraulic length 2800.00 Feet
Elevation change 1988.¢ fest.
Concentration time .13 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed # 2 to sturcture § 1
Yuskinqum routing parameters: I= .37 K= 2.83

Hydraulic length = 460.00 feet
Elevation change = 30.0 feet,
Travel time = .03 hours

Travel time type = §CS Upland Curves

-~ Watershed data for watershed § 2

Curve number = 61,0

Area = 5.0 acres
Hydraulic length = 470.00 Feet
Elevation change = 20.2 feet.
Concentration time = .09 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed § 3 to sturcture ¢ 1
Nuskingum routing parameters: I= 9.33 K= 0.09
Hydraulic lecgth = 960.09 feet
Elevation change 3.8 feet.
Travel time .99 hours
Travel time type §5CS Upland Curves

-- Watershed data for watershed ¢ 3

Curve number = 6.8

Area = 1.7 acres
Hydraulic length = 70.00 Feet
Elevation change = 2.1 feet,
Concentration time = .62 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed § 4 to sturcture ¢ 1
Nuskingu routing parameters: 3= 0.36 K= 9.8
Hydraulic length 1120.00 fest
qﬁgx%ﬁi%gm%hauqe 65.9 ﬁeet.

. 9.08 hours
Travel time type 5CS Upland Curves



-- Watershed data for watershed £ ¢

Curve number = §1.9

Area = 5.5 acres
Hydraulic lenqth = 600,00 Feet
Elevation change = 22,2 feet,
Concentration time = 9,12 hours

Concentration time type = SC§ Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed # 5 to sturcture ¢!
Muskingum routing parameters: = 9.34 K=
Hydraulic length = 1109.09 feet
Elevation change = 45,0 feat,
Travel time .09 hours
Travel time type §CS Upland Curves

-~ Watershed data for watershed § §

Curve number = fL.0

Area = 15.0 acres
Hydraulic length = 700.0 Feet
Elevation change = 35,0 feet,

Concentration time 2,12 hours
Concentration time type = §CS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed § 6 to sturcture ¢ 1
Muskingua routing parameters: I= 6.34 =
Bydraulic length = 1100.00 feet
Elevation change 45.9 feet,
Travel time .69 hours
Travel time type 8CS Upland Curves

-- Watershed data for watershed § §

Curve number = 618

Area = 8.1 acres
Hydraulic length = 100.00 Feet
Rlevation change z 5.0 feet.

"

Concentration time .02 hours
Concentration time type = §CS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed ¢ 7 to sturcture ¢ !
Nuskingum routing parameters: %= 4,39 K=
Rydraulic lenqth = 200.90 feet
Elevation change = 20.0 feet,
Travel time 0.01 hours
Travel time type SCS Upland Curves

-~ Watershed data for watershed ¢ 7

Curve number = 6.0

Area = 11.0 acres
Hydraulic length = 706,00 Feet
Blevation change = 30.1 feat,
Concentration time = 9,13 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed § 8 to sturcture ¢ 1
uskingum routing parameters: I= 9.3 K=
Hydraulic length = 2070.08 fest
Elevation change 45.9 feet,
Travel tinme = 9,26 hours
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-- Watershed data for watershed 4 8

Curve number

Area

Hydraulic length
Elevation change
Concentration time
Concentration time type
Unit hydrograph type

= 61,0
7.7 acres
200.90 Feet
35.0 feet.
.92 hours
§CS Upland Curves
= Disturbed

-~ Watershed data for watershed § 9

Curve number

Area

Hydraulic length
Blevation change
Concentration time
Concentration time type
Unit hydrograph type

= 95,9

= ¢.8 acres
3250.00 Feet

= 65,0 fest,
.32 hours

= §C§ Upland Curves
= Disturbed

-- Watershed data for watershed $10

Curve number

Area

Hydraulic length
Elevation change
Concentration time
Concentration time type
Init hydrograph type

-- Total Area z

-- Storn data
Total precipitation =
Storm type
Peak Discharge
Discharge volume

u

time rainfall
(br.) (in.)
0.00 9.000
8.20 8.013
9.40 0.813
0.60 6.020
0.8 9.920
1.4¢ 0.029
1.20 8.022
1.40 8.922
1.60 8.039
1.89 8.039
2,00 2.039
2.20 8.153
2.49 8,153
2.60 9.041
2,80 9.041
3.00 §.041
1,20 9.033
3,40 9,833

= 100.6

= 3.3 acres

= 500,00 Feet

z 8.0 feet,

= 1,54 hours

= §(§ Upland Curves
= Disturbed

50.2 acres
2.8 inches

SCS 6 hour design storn
3.58 ¢fs

.99 acre ft
hydrograph time
(cfs) {hr.)
g.008 * .19
g.01¢ * 9.30
8.035 * 8.50
0.75 * 0.78
8.137 * .90
§.225 * 1.1
8.323 * 1.3
8.421 * 1.58
8.522 * 1.1
0.65¢ * 1.99
8.7717 * 2,18
1,239 * 2.30
1,888 * 2.5
2,35 * 2.78
2,546 * 2.99
3,109 * 3.19
3.463 ¢ 3.30
.5M3 ¢ 3.56

rainfall
{in.)
9.013
9.013
2.013
2.020
9.020
0.922
2.022
8.022
9.239
9.038
9.153
8,153
9.153
8.041
9.041
9.833
4.033
9.633

hydrograph
{cfs)
2.903
0.921
8.852
8.103
8.178
8.274
0.312
2.467
8.587
8.717
8.948
1.573
2,181
2,430
2,788
3.329
3.539
3.577



time rainfall  hydrograph time rainfall  hydrograph

{br.) {in.) (cs) {br.) {i.) {cfs)
.58 .833 3,57
3.60 0.023 3.456 ¢ 3.78 8.023 3.27%
3.80 8.023 .19 * 3.9 0.023 2,979
4.00 8.423 2.881 ¢ 4.18 0.620 .1
4.2 8.020 2.682 * 4.3 .02 2.617
4.40 0.929 2.586 * 4.50 2.020 2,574
4,60 2.016 2.501 * 4,78 0.416 2,410
4.80 ¢.016 2,339 * 4.90 ¢.016 2,297
5.0 8.016 wm ot 5,1¢ 0.915 2,223
5.2 .415 2,161 * 5.30 8,015 2,124
5.4¢ 0.015 2,095 * 5,58 2.015 2.07%
5,60 9.016 2,096 * 5.79 0.016 2.131
5.80 2.016 2,187 ¢ 5.99 0.016 2.178
6.00 8.816 2,175 ¢ 6.1¢ .000 1,778
6.20 0.080 Lt 6.30 0.000 0.891
6.48 0.600 8.646 * b.58 8.900 9.557
6.68 ¢.000 .51 * 6,70 2.000 2.461
5.80 ¢.080 0.419 * 5.90 8.000 .375
7,00 ¢.0e0 8.33¢ * 7.18 9,000 8.289
1.2 ¢.000 2.252 * 7.30 2.000 2.218
7.40 VR ¢.189 * 7,50 0.000 8.163
7,68 ¢.000 8.141 * 1.78 9.000 6.123
7.80 2.000 g.108 * 7,90 2.00@ .997
8.00 g.080 0.288 * 8.12 0.00¢ .98¢
8.20 2.000 0.e72 * 8.30 0.00@ 0,064
8.48 VR .958 * 8.50 2.900 2.051
8.60 0.000 0.045 * 8.7 0.00@ 2.239
8.80 2.000 0.03¢ * 8.98 2,008 2.838
9.98 0.000 2.025 * 9.18 0.000 0.021
9.20 0.900 g.017 * 9.30 0.00e ¢.014
9.40 0.000 g.011 * 9.50 ¢.000 2.909
9.60 ¢.000 8.006 * 9.7¢ 0.000 0.004
9.8¢ ¢.080 0.003 * 9.% §.000 2.001
18.00 0.000 a.001 * 1a.10 0.000 0.900
£

16.2¢ 2.4e0 0.000



Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Chanzel - Uniform flow

Worksheet Name: Slurry Cell No, 1
Comment: 8-inch Principal Discharge Pipe
Solve For Full Plow Capacity

Given Input Data:

Diameter.......... .67 ft
Slope....ovvvvin, .005 ft/ft
Manning’s n,...... 2.018
Discharge......... 1.13 cfs
Computed Results:

Full Flow Capacity..... 1.13 cfs

Full Flow Depth........ .67 ft
Velocity..ovvuet, 3.19 fps
Flow Area......... .35 s
Critical Depth.... 8.5 ft
Critical Slope.... 0.0060 ft/ft
Percent Full...... 190.00 ¢
Full Capacity..... 1,13 ¢ofs
OMAX @.94D........ 1.2 ofs
Froude Number..... FULL

Open Channel Flow Module, Version 3.21 {c) 199¢

Haestad Nethods, Inc. * 37 Brookside Rd * Waterbury, Ct 96708



Slurry Pond No. 2

Slurry Ponds No. 1 and 2 receive fine refuse material from the coal
preparation plant by way of an open slurry ditch. Located next to
the Clear Water pond, the ponds are designed for dewatering,
settling and filtration of the coal fines. Typically one pond is in
use while the other has sediments removed. Occasionally both ponds
require servicing and the East Slurry Cell receives the output from
the slurry ditch until one of the ponds can be put back into
operation.

Slurry Pond No. 2 is an off-channel, temporary impoundment pond
with a total as-built contained volume of approximately 12.60 acre-
feet. Both surface water runoff and coal preparation plant fines
may reach the ponds during a storm. Slurry Pond No. 2 may see the
drainage associated with the slurry ditch depending upon which
structure is receiving the slurry during the time of the storm.
Other than the drainage associated with the slurry ditch, the
slurry pond captures the surface water associated with its own
disturbance.

The structure is a temporary impoundment as addressed in R645-301-
733. The structure is not addressed by the MSHA criteria of 3@ CFR
77.216(a). The impoundment meets the single-open channel spillway
exemption of R645-301-743.132 by meeting the requirements of R645-
301-742.225.2.

The pond is built as a partitioned pond with a coarse refuse filter
dike typically discharging 3@ gpm and capable of discharging 255
gpm of water to an 8-inch outlet to the Clear Water Discharge Pond.
The 8-inch outlet is the only outlet from the ponds.

Routine flow of coal fines is manually controlled. Sunnyside
commits to maintaining 1.75 feet (1.0 foot of freeboard and 0.75
foot of storm capacity) of elevation below the top of the pond for
Slurry Pond No. 2. A 100-vear, 6-hour storm requires 0.95 acre-feet
of capacity and ©0.11 acre-feet of sediment load capacity. The
impoundment contains a 100-year, 6-hour event by capturing the 1.06
acre-foot event within the allotted 1.75 feet of remaining pond
capacity.



Sunnyside Coal Company
SLURRY CELL NO. 2

WATERSHED AREA

Area 1
Area 2
Area 3
Area ¢
Area §
Area 6
Area 7
Area 8
Area §
Pond Surface
Totals

POND CAPACITIES

Total As-built Capacity
{apacity /1" freeboard

Temporary storage capacity

Sediment load capacity
Available Capacity

STORM DATA

Precipitation
Peak Discharge
Discharge Volume

QUTLET DATA

Diameter
Slope
Manning's n
Discharge
Velocity

Acres

9.10
9.0
1.78
5.5
15.00
.19
11.08
1.78
1.08
2.95
56.05

Acre-
Feet

12,60
11,04
0.95
0.1
9.98

Elev
Change

Slope
Length

2,800.0 1,988.0

470.8 28.2
78.9 2.1
508.0 2.2
796.9 35.9
102.9 5.8
798.¢ 3.1
200.9 5.0
§,238.¢  80.0
65@.9 5.9

8CS 6-hr design
29-year, 6-hour

1.62 inches
1.61 cfs
.56 acre-fest

(NP

feet
fr/ft

¢fs
fps

10-year, 24-hour

1,84 inches
1,78 ofs
8.74 acre-feet

Pipe

8.667 feet
0.005 ft/ft
¢.810

1.130 cfs
3.192 fps

DATA SUMMARY
% Routing
Slope N Seqment

71.8 74 Ditch
4.3 61 Ditch
3.0 61 Ditch
37 €1 Ditch
5.0 §1 Ditch
5.0 61  Ditch
4.3 61 Ditch
17.5 §1  Ditch
1.9 95

0.8 188 Nooe

SCS Type II

Length

3,120.0
1,320.0
1,760
1,980.8
1,960.0
1,960.0
1,060.9
2,930.0

§C8 6-hr

File:  Ponddata.wq!

Elev
Change

COMMENTS

85.0 West facing hillside
39,0 Lower loop area 1
38,0 Slurry area 2
65,0 Upper loop area 2
45.0 Upper loop area 1
45.@ West facing hillside collector
20.0 Lower loop area 2
45.0 Int. ditch hillside
Slurry ditch area
Pond Surface

EBxcludes capacity above freeboard
Storn capacity {108-yr, 6-hr}
Storm sediment load capacity
Slurry capacity

design

109-year, 6-hour

2,85
3.89
0.95

Spillvay

inches
cfs
acre-feet



Sunnyside Coal Company
SLURRY CELL NO. 2

SEDIMENT LOAD - Required Sed Cap., &=
{Uniform Soil Loss Equation] Aere-feet Tons/Ac

Area 1 0.81  112.9
Area 8.1 8.9
Area 3 .00 0.4
Area 4 ¢.00 8.6
Area § 8.02 1.1
Area 6 ¢.00 8.4
Area 7 0.02 1.1
Area 8 6.94 4.3
Area 9 0.00 1.2
Pond Surface .00 0.0

Totals 8.11

20
2
28
22
20
2
28
20
28

2.22
2.22
8,22
8.22
.22
8.22
2.22
2.22
8.22

LS

150.92
1,19
8.26
.81
1.41
2.53
1.41
5.76
8,60

cp

8.17
8.17
8.36
2.17
8.17
¢.17
8.17
8.17
0.45

Undisturbed  P=1 (=.17
P=1 C=,17
Disturbed bare P=t{ C=.36
P=1 €=,17
P=1 (=17
P=1 C=.17
P=1 C=.17
P=1 C=.17
Disturbed bare P=1 (=.45
Pond Surface



Project Title = §lurry Pond 2
WATERSHED HYDROGRARH
Inflow into structure ¢ 1
Structure type: Null

-- Routed Watershed # 1 to sturcture ¢ !
Nuskingum routing parameters: I= .32 K= .30
Hydraulic length = 3120.60 feet
Elevation change 85.0 feet.
Travel time = .30 hours
Travel time type §CS Upland Curves

-- Watershed data for watershed § 1

Curve number = 740

Area = 0.1 acres
Hydraulic length = 2800.00 Fact
Elevation change = 1988.@ feet.
Concentration time = .13 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed # 2 to sturcture ¢ !
Yuskingum routing parameters: I= 9.31 K= .13
Hydraulic length = 1320.00 feet
Elevation change =  30.0 feet.
Travel time = (.13 hours
Travel time type §CS Upland Curves

"

-~ Watershed data for watershed § 2

Curve number = 1.8

Area z 5.0 acres
Hydraulic length = 479.80 Feet
Elevation change = 20.2 feet,
Concentration time = §.89 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-~ Routed Watershed 4 3 to sturcture # !
Huskingua routing parameters: I= 9.3¢ K= .19
Hydraulic length = 1760.00 feet
Elevation change = 30.9 feet.
Travel time = §.19 hours
Travel time type §C§ Upland Curves

-~ Watershed data for watershed # 3

Curve number = 1.8

Area = 1.7 acres
Hydraulic length = 73.88 Fest
Elevation change = 2.1 feet,
Concentration time = .02 hours
Concentraticn time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed § 4 to sturcture ¢!
Huskingum routing parameters: I= .33 K= @.18
Hydraulic length = 1980.00 feet
Flevation change 65.0 feet,

Fravet L8 vype 55 npdaRiUE R rves
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-- Watershed data for watershed # ¢

Curve number = 610

Area = 5.5 acres
Bydraclic length = 600.00 Feet
Elevation change = 22,2 feet,

(oncentration time = .12 hours
Concentration time type = SC§ Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed §# 5 to sturcture # !
Nuskingue routing parameters: I= 8,31 K= 9.20
Hydraulic lemgth 1960.00 feet
Elevation change 45.9 feet,
Travel time .20 hours
Travel time type SCS Upland Curves

-- Watershed data for watershad § 5

Curve number = 1.0

Area = 15,0 acres
Hydraulic length = 70@.0@ Feet
Elevation change = 35,0 feet,
Concentration time = (.12 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed 4 & to sturcture § 1
Huskinqua routing parameters: I= 6.31 K= .20
Hydraulic length = 1960.00 faet
Elevation change 45,0 feet,
Travel time = 0.20 hours
Travel time type = §CS Upland Curves

-- Yatershed data for watershed § ¢

Curve number = 618

Area = 8.1 acres
Hydraulic length = 100,00 Peet
Elevation change z 5.0 feet.

Concentration time = 0.02 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed § 7 to sturcture ¢ !
Muskingue routing parameters: ¥= 0.31%= &.11
Hydraulic length = 1060.00 feet
Elevation change 20.8 feet.
Travel time .11 hours
Travel time type SCS Upland Curves

-- Watershed data for watershed § 7

Curve number = 1.0

Area = 11.0 acres
Hydraulic length = 700.00 Feet
Elevation change = 30,1 feet,
Concentration time = 9.13 hours

Concentration time type = 5CS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed & & to sturcture # 1
Nuskingum routing parameters: I= 4,29 K= 9,36
Hydraulic length = 2930.060 feet
Elevation change 45.0 feet.
Travel time .36 hours

Mrara] +ima tima = QMC Mnlard furrac



-- Watershed data for watershed § 8

Curve number = 618

Area z 1.7 acres
Hydraulic length = 208,00 Feet
Blevation change = 35.0 feet,
Concentration time = .02 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Watershed data for watershed § 9

Curve pumber = 95,9
Area = 1.8 acres
Hydraulic length = 4230.09 Peet

Elevation change = §0.0 feet,
Concentration time 8.42 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Watershed data for watershed §10

Curve number = 106.9

Area = 3.9 acres
Hydraulic length = 650,00 Feet
Elevation change = 8.9 feet,
Concentration time = 2,29 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Total Area = 50.9 acres
-- Storm data
Total precipitation = 1.6 inches
Storm type = §CS 6 hour design storm
Peak Discharge = 1.6l cfs
Discharge volume = .56 acre ft
tine rainfall  hydrograph time rainfall  hydrograph
{hr.} {in.) {cfs) {hr.} (in.} {cfs)
0.00 0.000 0.000 * 0.1¢ 8.018 ¢.001
.20 0.010 8.003 * .38 8.010 0.047
¢.40 ¢.019 g.e11 * .56 ¢.010 4.017
0.60 2.016 h.028 * 4.70 9.016 8.034
0.80 8.016 8.045 * 9,90 0,916 9.057
1.00 9.016 8.1 * 1,10 8.017 .01
1.20 8.417 9.114 * 1.38 8.017 9.140
1.4¢ g.017 9.168 * 1.5¢ g.017 2.198
1,60 0,031 9.232 7 1.78 2.031 8.272
1.8¢ 8.031 2.319 * 1.9¢ ¢.031 8.367
2.60 2.031 0.413 * 2,18 8. 12t 8,511
2,20 8.121 d.678 * 2,30 8.121 @.897
2.40 2.121 117 2.56 9.121 1,315
2,60 2.932 1.416 ! 2.79 9.032 1,441
2,80 ¢.032 1,398 * 2.90 9.832 1,369
3.00 0.832 1,385 * 3.1¢ 8.026 1.436
3.20 8.026 1.482 ¢ 3.3 8.026 1,520
3.40 9.026 1,561 * 3.5¢ 0.026 1,594



tine
{hz.)
3.5
3.6
3.80
4.00
4,20
4,49
4.60
4,80
5.00
5.2
5.49
5.60
5.80
6.00
6.2¢
6.40
6.60
6.80
7.08
7.28
7.40
7.60
7.80
8.00
8.20
8.40
8.60
8.80
9,00
9.20
9.40
9,60
9,80
10.0¢
10,20
10.4¢
10,60
10.80
11.00
11.2¢
11.49
11.60
11.89
12,09

rainfall
{in.)

8.026

0.818
0.818
.018
g.016
0.816
8.013
g.013
2.013
g.012
0.012
.013
8.013
2.013
¢.000
6.080
¢.000
&. 900
0.000
0.000
9.000
.000
0.000
8.000
2,008
@.900
8.000
¢.000
¢.000
2.000
0.000
¢.000
2.000
.000
¢.000
¢.000
0,000
2.900
¢.000
¢.000
.000
0.4e0
2,900
2,900

hydrograph
(cfs)

1,5%

1.608
1,581
1.540
1,512
1,467
1,418
1,323
1,248
1,199
1,168
1.156
1,183
1,283
1,430
0.698
2.523
0.473
8.423
2311
8.318
2.265
2.218
8.176
9,138
8.109
8.088
2.975
2.964
9,055
8.847
6.839
8.033
8.027
0.022
2.e17
g.014
4.010
¢.07
0.00%
¢.903
.02
2.001
9.00¢
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time
(br.)

.70
1.9
4.1
4.30
4,50
4.78
4.99
5.10
5.3
5.50
5.78
5.9
6.10
6.30
6.50
6.70
6.90
1.10
7,38
7,50
1.78
7,98
8.1@
8.3¢
8.50
8.7
8.9¢
9.1¢
9.30
9.50
5. 70
9.9
10,19
10.3¢
10,56
18.79
19,98
11.19
11,38
11,98
11.78
1.9

rainfall
(in.)

8.818
9.018
.916
2.616
2.016
8.013
¢.013
8,012
9.012
8.012
8.813
0.913
¢.000
2.000
0.000
0.000
0.000
9.00@
8.000
2.900
¢.000
0.000
§.000
8.00¢
0.000
0,000
4.000
0.000
0.000
.00
0.000
0.404
8.000
¢.000
g.00e
8,000
¢.000
0.000
0.60¢
9.900
8.000
2.900

hydrograph
{cfs)

1,682
1,557
1,529
1.4%¢
1.444
1,374
1,279
1,224
1,180
1,164
1,169
1,198
1.204
8.841
0.585
2.498
0.448
8.397
8.345
8.291
8.241
8.1%
2.156
2.123
£.898
8.081
8.065
2.089
.851
0.043
2.036
0.030
8.024
¢.020
0.015
.012
0,909
9.006
8.004
9.402
9.001
.000



Project Title = §lurry Pond #2
WATERSHED HYDROGRAPH
Inflow inte structure § 1
structure type: Rull

-- Routed Watershed § 1! to sturcture § !
Muskingur routing parameters: I= 9,32 K= 2.30
Hydraulic length = 3120.00 feet
Elevation change 85.0 feet.
Travel time .30 hours
Travel time type SCS Upland Curves

-- Watershed data for vatershed § 1

Curve number = 74,8

Area = 8.1 acres
Hydraulic length = 2800.00 Feet
Elevation change = 1988.¢ feet.
Concentration time = 9.13 hours

Concentration time type = §CS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed § 2 to sturcture § !
Muskingum routing parameters: X= .31 K= 4.13
HBydraulic length = 1320.00 feet
Elevation change 0.8 feet.
Travel time .13 hours
Travel time type §CS Upland Curves

"

-- Watershed data for watershed $ 2

Curve number = 1.8

Area = 5.0 acres
Hydraulic length = 470,00 Feet
Blevation change = 20.2 feet,
Concentration time = .89 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed # 3 to sturcture # 1
Nuskingum routing parameters: I= .30 K= .19
Hydraulic length 1760.00 feet
Elevation change = 30.9 feet,
Travel time .19 hours
Travel time type SCS Upland Curves

-~ Watershed data for vatershed § 3

Curve number = 618

Area = 1.7 acres
Hydraulic langth = 70,00 Feat
Elevation change = 2.1 feet.
Concentration time = 9,02 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed § ¢ to sturcture ¢ 1
Nuskingum routing parameters: I= .33 K= 9,18
Hydraulic length = 1980.00 feet
Elevation change =  65.8 feet,
Travel time = ¢.18 hours
Travel time type = §CS Upland Curves



-- Watershed data for watershed $ 4

Curve number = 61,0

Area = 5.5 acres
Hydraulic lenqth = 600,00 Feet
Elevation change = 22,2 feet.

Concentration time .12 hours
Concentration time type = 5CS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed # § to sturcture § 1
Nuskingua routing parameters: = 4,31 k=
Hydraulic length = 1969.00 feet
Elevation change =  45.0 feet,
Travel time .20 hours
Travel time type 5CS Upland Curves

-- Watershed data for watershed # 5

Curve number = §1.0

Area = 15.0 acres
Hydraulic length = 708,08 Feet
Elevation change = 35,9 feet,

Concentration time = 0.12 hours
Concentration time type = §CS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed ¥ 6 to sturcture ¢ !
Huskingumn routing parameters: ¥= .31 K=
Hydraulic length = 1960.20 feet
Elevation change 45.@ feet.
Travel tize 0.2 hours
Travel tize type §CS Upland Curves

"

-- Watershed data for watershed § 6

Curve number = 1.0

Area = @.1 acres
Hydraulic length = 100.00 Feet
Elevation change = 5.0 feet,
Concentration time = 9,82 hours

Concentration time type = §CS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed § 7 to sturcture # !
Muskingum routing parameters: X= 9.3l K=
Hydraulic length 1060.00 feet
Elevation change 20.0 feet.
Travel time 0.11 hours
Travel time type §CS Upland Curves

-- Watershed data for watershed ¢ 7

Curve number = 619

Area = 11.0 acres
Hydraulic length = 708.00 Fest
Rlevation change = 3.1 feet,
Concentration time = 8,13 hours

"

Concentration time type = §C§ Upland Curves
Unit hydrograph type = Disturbed

-~ Routed Watershed § 8 to sturcture §1
Nuskingua routing parameters: %= .29 X=
Hydraulic length = 2930.00 feet
Rlevation change 45,0 feet,
Travel time 8.36 hours

Tyarral +ima funa = AMC MntanAd Muresa
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-- Watershed data for watershed ¢ 8

Curve number = 61.8

Area = 1.7 acres
Hydraulic length = 200,00 Feet
Elevation change = 35,0 feet,
Concentration time = .82 hours

Concentration time type = SC§ Upland Curves
Unit hydrograph type = Disturbed

-- Watershed data for watershed § 9

Curve nusber = 95,9

Area = 1.9 acres
Bydraolic length = 4230.00 Feet
Blevation change = 80.9 feet.
Concentration time = (.42 hours

Concentration time type = SC§ Upland Curves
Unit hydrograph type = Disturbed

-- Watershed data for watershed #10

Curve number = 100.9

Area = 3.8 acres
Hydraulic lenqth = §50.00 Feet
Elevation change = 0.9 feet,

Concentration time = 2.29 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Total Area = 50.9 acres
-- Storn data
Total precipitation = 1.8 inches
Storm type = §C§ Type 2 storm, 24 hour storm
Peak Discharge = 1,78 cfs
Discharge volume = 3,74 acre ft
time rainfall  hydrograph time rainfall  hydrograph
(hr.) (in.) {cfs) (br.) {in.) (cts)
0.89 8.00@ 9.000 * .10 0.802 4,000
0.20 ¢.002 g.001 * 0.30 8.002 8.001
¢.40 .602 9.002 * .50 6.902 8.903
8.60 ¢.062 0.004 * ¢.78 2.002 ¢.000
8.80 0.082 g.007 * 0.99 2.082 8.083
1.00 0.002 g.011 * 1.1¢ .062 8.013
1.20 9,082 9.816 * 1,30 0.002 8.819
1.40 8.002 8.022 * 1.50 0.002 8.025
1,60 9.902 0.028 * 1.78 9.002 0.030
1.8 9.002 0.033 * 1.90 0.002 8.038
2.90 9.082 4.038 * 2.10 0.002 .04
2.20 ¢.002 8.042 * 2,30 6,002 2,044
2.40 0.002 8.046 * 2,50 0.002 0,848
2,60 ¢.002 0.049 * 2.78 0.002 .05¢
2,80 9.082 2.051 * 2,99 0.002 8.052
3.00 .002 0.053 ¢ 110 2.003 0.054
3.28 2.003 8.055 * 3.3 5.003 0.45%6
3.49 .943 0.057 * 3.5 ¢.003 9.058



tine rainfall  hydrograph time rainfall hydrograph

{br.) {in.} (cfs) {hr.) (in.) {cfs)
3.5 8.083 2.838

3.60 0.903 8.059 * .79 2.083 0.068
3.80 9.003 0.061 * 3.9 2.003 8.061
4,00 2,003 8.062 * 4.19 9.003 8.963
4,20 0.003 8.06¢ * 4,38 0.903 0.965
4,40 9.903 8.967 * 4.5 g.003 9.068
4.60 2.083 0.069 * 4.7 0,903 0.079
4.80 0.003 8.071 ¢ 4,9 8.003 8.472
5.00 .003 8.07¢ * 5.18 8.903 0.875
5.20 8.003 2.076 * 5.30 0.803 9.477
5.49 2.903 0.479 ¢ 5.50 0.903 2.089
5.60 2.003 8.081 ¢ 5.78 8.003 9.882
5.80 0.003 0.483 * 5.9 0.903 .984
£.00 8.083 8.085 ¢ 6.10 0.004 0.086
6.20 0.004 g.087 * §.30 0.004 2.988
§.42 8.004 .089 * £.50 2,004 2.991
§.58 0,004 0.092 * §.7@ 0,004 9,493
6.80 g.004 0.094 * 6.90 4.004 8.996
7.00 0.004 .097 ¢ 7.10 2,004 8,998
7.20 8,004 9,160 * 7.30 0.004 8.182
7.40 2.004 8.103 * 7.50 0.004 g.105
7.60 9.004 0.106 * 1.78 0.004 9.108
7.80 0.004 g.109 * 7.99 0.004 8.118
8.00 0.004 a.11 8.10 0.005 2.113
8.20 @.005 g.115 * 8.3 8.005 0.117
8.40 2.005 8.119 ¢ 8.50 0.005 0.121
8.60 0.005 8123 * 8.7 8.005 8.128
8.8¢ 0.005 8.128 * 8.90 0.005 9.130
9.00 0,005 8,132 ¢t 5.18 0.006 0.135
9.20 8,906 g.138 ¢ 9.30 0.006 8.142
9.40 0.006 2.146 * 9,5 2.006 8,149
9.60 0.007 8.1%3 * 9.70 9,007 8.187
9.80 0.087 8.162 * 9.9¢ @.007 8.166
10.00 ¢.007 g.17¢ * 10.10 9.008 8.17%
16,20 0.908 8.181 * 10.30 2.008 @.188
10.40 0.008 8,194 * 19.50 9,008 .200
10.60 0.011 9.207 * 10,76 8.611 3,216
19.80 g.011 9.221 * 19.90 g.011 9.237
11.00 6.011 0.246 * 11.18 g.018 .259
11.20 9.018 8,275 * 11.30 2.018 8.29
11.4¢ 0.018 9.316 * 11,59 8.018 2.334
11.60 0.140 3.43% * 11.78 g.140 .627
11.80 0.140 8.914 ¢ 11.99 0.140 1.180
12,00 2.142 1410 12.19 8.026 1,505
12,20 2,026 1,962 * 12,30 8,026 1,400
12.40 0.926 1,349 ¢ 12.50 9.926 1,378
12,69 8.014 1.476 * 12.7¢ 0.014 1,538
12,80 g.014 1,879 ¢ 12,98 0.014 1,630
13.00 ¢.014 1,674 ¢ 13.10 3.010 1,705
13.20 9.010 1,696 * 13,30 ¢.012 1.664
13.40 g.010 1,614 ¢ 13.50 a.610 1.562
13.68 0,008 1.510 * 13.78 9,008 1.441
13.80 0.008 1,367 ¢ 13.90 0.008 1,295
14,40 0.908 1,228 * 14.10 0.006 1.162
14,20 0.006 1.em ¢ 14,39 8.006 9.998
14,40 9.906 8.915 * 14.50 4.006 2.854
14.60 8.006 0.809 * 14,70 8,906 28.775



tige
(hr.)
14.7¢

14.80
15.0¢
15.20
15.40
15,68
15.80
16,90
16.20
16.4¢
16.6¢
16.8¢
17.4@
17.20
17.4¢
17.68
17.80
18.00
18.20
18.40
18.60
18.80
19,60
19.20
19,40
19.60
19.80
20,90
20.28
20.48
20.60
20.80
21,00
21.28
21.49
21.60
21.8@
22.99
22.20
22,40
22.6@
22.80
23.08
23,20
23.40
23.60
23.80
24.00
24,20
24.48
24.60
24,80
25.9¢
25.20
25.49
25.60
25.80

rainfall
(in.)
0.206

2.006
8.4e6
¢.086
0,006
¢.006
0.006
0.006
2.003
8.203
9.003
4.903
2.083
8.083
0.083
0.003
.003
¢.683
8.003
8.003
.003
$.003
2.083
8.983
2.903
8.003
9.003
8.083
0.002
0.002
0.002
0.082
.002
8.002
0.002
¢.402
2.002
¢.082
0.002
¢.002
2.002
.00
8.002
0.902
0,902
0.082
.02
9.902
¢.900
0.000
0.980
4,000
2.000
0,000
¢.000
9.400
2.000

hydrograph
{cfs)
8.77%

8.753
2.722
8.693
2.671
8,651
0.633
2.618
2.511
8.501
£.461
8.437
2.416
2.395
6.37¢
.35
8,337
8,325
8.320
§.316
8,314
2.314
2.314
8,314
2.315
2.316
0.317
8.319
2.299
8.265
.25
2.246
.243
8.241
9.238
2.236
.23
9.232
.23t
2.231
8.232
.23
4,231
8.231
8.232
§.232
.233
0.233
0.186
2.095
5.06%
2.059
0.053
8.047
¢.040
.04
0.928
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tine
(hr.}

14,9
15.10
15,30
15,59
15,70
15.90
16,10
16.38
16.50
16.7¢
16.9¢
17.18
17.30
17.59
17.7%
17.9¢
18,14
18,30
18,59
18.7¢
13,99
19.18
19,30
19,50
19.78
19.9¢
28.10
20.38
28,58
20.79
28,90
21,18
21.38
21,5
.79
21,99
22.10
2.3
22,59
22.78
22,50
3.1
23.30
23,50
3.7
23.98
.10
4,30
24.50
24,78
24.90
25,10
25.30
25.50
2570
25.99

rainfall
{in.)

0.006
8.006
2.846
2.906
2.006
§.006
4.003
0.003
¢.083
0.943
0.903
2.903
0.003
£.003
8.403
0.4903
9.003
0.403
2.003
2.003
.003
0.903
¢.003
4.983
8.003
2.003
¢.082
0.002
¢.002
0.002
0.002
8.002
0.602
2.4002
9.902
2.002
2.002
2.902
6.002
¢.002
8,002
8.002
9.002
8.902
5.002
.002
0.000
0.90¢
0.000
2.000
2.900
9.000
0.000
6.00@
0.000
9.000

hydrograph
(cts)

8.736
.76
2.682
0.66@
B.642
2.623
9.608
8.531
8.477
0.448
8.426
¢.405
.384
9,364
0.344
2.338
8.322
8.318
8.315
2.314
9.314
h.314
9.315
8.315
2.317
¢.318
2.318
0.279
8,255
¢.248
¢.244
8.242
8.23%
0.231
2.235
.23
8.232
8.231
$.230
8.23¢
8.231
8.231
8,231
.232
2.232
8.233
¢.231
.12t
0.078
2.962
2.036
0.250
0.044
8.037
8.031
0.026



tize
{hr.}
25.99

26.00
26.20
26.40
26.6@
26.80
27.00
21.28
27.40
27,68

rainfall
(in.}
§.00¢

0.000
@.000
0.000
0.900
0.000
0.000
0.002
9.020
8.4%00

hydrograph
{cfs)
8.026

0.823
.019
b.016
2.913
g.011
0.01¢
.909
9.088
2.007

I S S . T S

time
(br.)

26,10
26,30
26.5¢
26.7¢
26.92
27,10
21,30
27,59

rainfall
(in.)

4,000
0.000
2.000
2,000
2.000
.000
.00
8,900

hydrograph
{cfs)

8.021
2.017
2.014
2.e12
g.011
2.009
6.088
2.007



Project Title
WATERSHED HYDROGRAPH

= §lurry Pond 42

Inflow into structere § 1

Structure type:

Null

-- Routed Watershed # 1 to sturcture !
Muskingum routing parameters: 3= .32 &=

Hydraulic length
Elevation change
Travel time

Travel time type

3120.0@ feet
85.9 feet.
.30 hours

§CS Upland Curves

-- Watershed data for watershed § !

Curve number

Area

Hydraulic length
Elevation change
Concentration time

74.9

8.1 acres
= 2800.008 Feet
= 1988.0 feet,
= .13 hours

Concentration time type = SCS Upland Curves

Unit hydrograph type

-- Routed Watershed § 2

= Disturbed

to storcture § 1

Nuskinqum routing parameters: I= 9.31 K=

Hydraulic length
Elevation change
Travel time

Travel time type

n

1320.00 feet
30.9 feet.
.13 hours

SCS Upland Curves

-- Watershed data for watershed § 2

Curve number

Area

Hydraulic length
Blevation change
Concentration time

Concentration time type

Unit hydrograph type

= 614
5.8 acres
470,00 Feet
20.2 feet.
8.9 hours
§CS Upland Curves
= Disturbed

"

-- Routed Watershed § 3 to sturcture # !
Yuskingun routing parameters: I= .30 K=

Hydraulic length
Elevation change
Travel tine

Travel time type

1760.00 fest
30.0 feet.
.19 hours

SCS Upland Curves

-- Watershed data for watershed § 3

Curve number

Area

Hydraulic length
Elevation change
Concentration time

= 61,0

= 1.7 acres

= 70,00 Peet
2.1 feet,

.02 hours

"

Concentration tine type = $CS Upland Curves

Unit hydrograph type

= Disturbed

~-- Routed Watershed § ¢ to sturcture ¢ !
uskingua routing parameters: = 9.33 K=

Hydraulic length
Blevation change
Travel time

Travel time type

1980.0@ feet
65.@ feet.
@.18 hours

SCS Upland Curves

.30

9.13

2.19

3.18



-- Natershed data for watershed % 4

Curve number = §L.¢

Area = 5.5 acres
Hydraulic length = 600,00 Feet
Elevation change = 22,2 feet,
Concentration time = 9,12 hours

Concentration time type = SC§ Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed # 5 to sturcture 4 !
Kuskingum routing parameters: %= 8,31 k= 0.20
Hydraulic length = 1968.90 feet
Elevation change =  49.9 feet.
Travel tige = 0,20 hours
Travel time type §CS Upland Curves

-~ Watershed data for watershed 4 5

Curve number = 6.0

Area = 15,0 acres
Hydraulic length = 708.00 Feet
Elevation change = 35.0 feet,
{oncentration time = 4,12 hours

Concentration time type = SC§ Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed # 6 to sturcture ¢ 1
Nuskingun routing parameters: = @.31 K= 4.20
Hydraulic length = 196@.00 feet
Elevation change = 45,0 feet.
Travel time = 9.20 hours
Travel time type §CS Upland Curves

-- Watershed data for watershed § ¢

Curve number = §1.0

Area = 8.1 acres
Hydraulic length = 100,00 Feet
Elevation change z 5.0 feet.
Concentration time = 4,02 hours

Concentration time type = §C§ Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed § 7 to sturcture # |
Muskingua routing parameters: I= @.31 K= 2.11
Aydraulic length = 1060.80 feet
Elevation change 20.0 feet.
Travel time 8.11 hours
Travel time type 5CS Upland Curves

-- Watershed data for watershed ¢ 7

Curve number = 6l.@

Area = 11.9 acres
Hydraulic length = 700,00 Peet
Elevation change = 3.1 feet,
Concentration time = 2,13 hours

Concentration time type
Unit hydrograph type

§CS Upland Curves
Disturbed

-- Routed Watershed ¢ § to sturcture § |
Huskingum routing parameters: I= .29 K= 4.36
Hydraulic length = 2930.80 feet
Elevation change = 45.0 feet.
Travel time .36 hours

Merawa] +ima +ena - OfQ MnlanAd Miveeq



-- Watershed data for watershad ¢ 8

Curve number = 1.8

Area = 7.7 acres
Hydraulic length = 7200.00 Feet
Elevation change = 35.0 feet,
Concentration time = .02 hours

Concentration time type = SCS Upland Curves
Unit bydrograph type = Disturbed

-- Watershed data for vatershed § 9

{urve nuaber = 95,0

Area = 1.9 acres
Hydraulic length = 4230.00 Feet
Elevation change = 80.0 feet.

Concentration time = .42 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Watershed data for watershed $10

Curve number = 100.9

Area = 3.8 acres
Bydraulic length = 650,00 Feet
Elevation change = 2,0 feet,
Concentration time = 2,29 hours

"

Concentration time type = §CS Upland Curves
Unit hydrograph type = Disturbed

-- Total Area = 50.@ acres
-- Storn data
Total precipitation = 2.9 inches
Storn type = §CS § hour design storm
Peak Discharge = 3,09 cfs
Discharge volume = .95 acre ft
time rainfall  hydrograph time rainfall  hydrograph
{br.) {in.} {cts) {br.) {in.) {cs)
0.00 0.000 9.900 * .10 8.013 4.001
0.20 8.013 8.004 * 9.30 9.013 ¢.009
0.40 g.013 g.014 * 8.5 8.013 0.922
.60 8.020 0.031 * 9.70 2.020 4.043
g.80 £.020 0.057 ¢ 8.90 8.020 2.075
1.00 8.020 8.098 * 1,18 2.922 8.126
1.20 8.622 8,158 * 1,38 2.022 8.194
1,40 8.822 §.232 * 1,5 .822 0,279
1.60 .39 8,316 * 1.7¢ .03 9.370
1.80 0.0839 0.43¢ * 1.99 .039 9.498
2.00 0.039 9.558 * 2,10 ¢.153 0.689
2,20 8,153 8.90¢ * 2.30 8.152 1,209
2,40 8.153 1.495 * 2.50 3,153 1,750
2,68 2.041 1.871 ¢ 2,74 2,041 1,898
1.80 9.041 1,838 * 2.90 9.041 1,883
3.00 g.041 2,033 ¢ 110 2.033 2,265
3.20 .033 2.45% ¢ 3.30 0.833 2.622
3.40 .03 2.793 ¢ 3.50 .03 2,954



tize rainfall  hydrograph tine rainfall hydrograph

{hr.} {in.} {cfs) {hr.} {in.) {cfs)
3.50 0,833 2,994
3.60 2.023 3,092 * .78 0.823 3.879
3.80 0.923 3.8 * 3.9¢ 2.023 2.966
4,00 8.023 2.926 * 4,18 9.420 2,904
4,20 8,020 2.85¢ * 4,30 2.820 2,794
4.40 .020 746 ¢ 4,50 2.020 2,706
4,60 8,016 2,671 * 4,78 9.016 2,567
4.80 2.016 2,458 * 4,90 2.816 2,373
5.00 2.016 2313 ¢ 5.18 8,015 2.276
5.20 0,013 2,21 ¢t 5.38 2.015 217
5.40 9,815 2.148 * 5,30 0.615 2.129
5.60 0,016 2,121 ¢* 5.70 8.016 2,158
5.80 0.016 2.199 ¢ 5.99 8.016 .21
6.90 .016 2.254 * 6,18 8.000 2,253
£.20 0.800 1.823 * 6,30 2.000 1.366
6.40 §.000 1,048 * 6,50 0,600 8.792
£.60 0.000 9.662 * 6.78 2.00¢ 2,630
£.30 0.900 $.599 * §.99 2.000 0.567
7.00 $.000 9,535 * 7.10 $.900 9,503
7.29 9.900 2.470 * 7.30 2.000 7.437
7.4¢ 2.008 3.402 ¢ 7.50 2,000 3,368
7.60 0.000 8.33 °* 7.78 2,000 0,385
7.80 0.900 0.276 * 7.98 3.000 9,248
8.90 2,000 9222 * 8.12 9.400 2.198
8.20 .00 9.175 * 8.38 4.000 0.15%
8.40 0.000 g.138 * 8.5@ 2.000 .13
8.60 2.900 9.112 ¢ 8.78 g.000 0.182
8.80 .000 2.094 * 8.90 3.000 @.088
9.00 .000 8.081 * 9,10 .900 2,875
9,28 0.008 .069 * 9,30 $.000 .064
9,40 0.900 9.453 * 9,50 8.000 2,954
9.60 9.900 0.0% * 9.78 2.000 0,045
9,89 .00 0.042 * 9.90 2.000 0.938
10.00 2,000 0.03¢ * 18.1¢ 4,000 8,031
19.28 0.000 0.028 ¢ 10,38 2,000 0.825
18.40 .09 8.022 * 10.56 2,000 2.020
19,60 0.980 8.017 ¢ 14.70 4.000 0.815
12.80 0.900 8.013 * 10.90 8.000 8.011
11,00 0.000 0.069 * 11.1¢ 3.000 .008
11,20 ¢.90¢ 3.006 * 11.3¢ 2.000 2.005
11.40 0.000 0.004 * 11,50 3.000 8.903
11,68 0.900 .00 * 11,78 3,900 4,001
11,88 2.000 3.001 * 11,90 0,000 4,000
%

12.00 0.620 8.000



Circular Channel Analysis & Desiqn
Solved with Manning's Equation

(Open Channel - Uniform flow

Worksheet Name: Slurry Cell Mo, 2
Comment: 8-inch Primcipal Discharge Pipe

Solve For Full Flow Capacity

Given Input Data:

Diameter.......... .67 ft
Slope.iriiiiiinn, 0.0050 ft/ft
Namning’s n....... 9.912
Discharge......... 1,13 ofs
Computed Results:

Full Flow Capacity..... 1.13 cfs

Full Flow Depth........ 3.67 ft
Velocity.oviinns .19 fos
Flow Area......... 9,35 sf
Critical Depth.... .58 ft
Critical Slope,... 0.0060 fr/ft
Percent Full...... 100.90 %
Full Capacity..... 1.13 ¢fs
QMAX £.94D........ 1,21 cfs
Froude Humber..... FUOLL

Open Channel Flow Module, Version 3.21 fc) 1992

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06768



East Slurry Cell

The East Slurry Cell is an active slurry dewatering and settling
pond. Currently in use while both Slurry Ponds No. 1 and 2 are
being dried and cleaned, the East Slurry Cell was constructed in
1974 prior to the deactivation of the West Slurry Cell. The East
cell remains the backup contingency cell at this time.

The East Slurry Cell is a temporary control structure with MSHA No.
1211-UT-09-01813-@1. The structure is a temporary impoundment as
addressed in R645-3@1-733. The structure is addressed by the MSHA
criteria of 30 CFR 77.216(a). The impoundment meets the single-open
channel spillway exemption of R645-301-743.132 by meeting the
requirements of R645-3901-742.225,1. The cell was designed and built
as a totally containing structure. No outlet structures currently
exist for this cell.

The East Cell, Slurry Pond No. 1 and 2 all may see the drainage
associated with the slurrv ditch depending upon which structure is
receiving the slurry during the time of the storm. Other than the
drainage associated with the slurry ditch, the East cell captures
only the surface water associated with its own disturbance.

Routine flow of c¢oal fines is manually controlled. Sunnyside
commits to maintaining 7.5 feet (2.0 feet of freeboard and 5.5 feet
of storm capacity) of elevation below the top of the pond for the
East Slurry Cell. The probable maximum precipitation from a é6-hour
storm requires 39.68 acre-feet of capacity and @.14 acre-feet of
sediment load capacity. The impoundment totally c¢ontains the
probable maximum precipitation event by capturing the 39.82 acre-
foot event within the allotted 7.5 feet of remaining pond capacity.



Sunnyside Coal Company
EAST SLURRY CELL
HSHA 1211-0T-¢9-01813-01

SBDIMENT LOAD - Required
{Uniform Soil Loss Bquatien]

Area |
Area 2
Area 3
Area 4
Area §
Area 6
Area 7
Area 8
Area 9
Area 10
Pond Surface
Totals

Sed Cap.

A:

Rere-feet Tons/Ac

.81
8.0l
.00
2.9
2.02
0.00
8.02
3.04
.00
2.03
2.00
8.14

112.9
8.9
2.4
2.6
1.1
8.4
1.1
4.3
1.2
2.6
9.0

)
P
28
P
2@
2
20
2
2
28

8.2
.22
8.2
8.22
8.22
§.22
412
.22
.22
g.22

LS

150.92
1,18
8.26
.81
L4l
8,53
141
5.76
9.60
1.64

P

.17
8.11
.36
8,11
§.17
2.17
8.17
a.17
2.45
.38

Undisturbed  P=f C=,17
P=1 (=17
Disturbed bare P=1 C=,36
P=1 (=17
P=1 C=.17
P=1 (=17
P=1 (=17
P=1 C=.17
Disturbed bare P=1 C=.45
Disturbed bare P=1 (=,36
Pond Surface



Sunnyside Coal Company
EAST SLURRY CELL
NSHA 1211-UT-g9-81813-01

WATERSHED RREA

Area |
Area 2
Area 3
Area ¢
Area §
Area 6
Area 7
Area §
Area
Area 10
Pond Surface
Totals

POKD CAPACITIES

Total As-built Capacity
Capacity w/2" freeboard

Acres

2,18
5,00
1.74
5.5
15.00
9.19
11,00
1.7¢
1.4
9.50
12,00
£9.2¢

dcre-

Feet

184.00
189.36

Temporary storage capacity 39.58

Sediment load capacity
Available Capacity

STORM DATA

Precipitation
Peak Discharge
Discharqe Volume

QUTLET DATR

Diameter
Slope
Manning’s n
Discharge
Yelocity

2.14
129.54

§CS 6-hr
28-year,
1.62

4,37
2.07

(NP

none

Slope
Length

Z,300.0
470.9
4.4
60.2
789.9
130.9
740.9
200.0
6,150.9
£30.0
1,200.9

Elev
Change

1,988.0
0.2
2.1
2.2
5.0
5.0
0.1
5.0
135.0
4.8
2.0

DATA SUMMARY
% Routing
Slope (8 Seqment
71.9 74 Diteh
4.3 61 Ditch
3.6 61  Ditch
3.7 61 Ditch
5.9 61 Ditch
5.0 61 Ditch
4.3 61 Ditch
17.5 61 Ditch
2.2 95
5.8 79 Ditch
3.0 106 None

estinated @ impoundment top of 6532 feet

Fil

4
Length  Ch

1,915.8
3,115.0
3,555,
3,775.0
3,775.0
3,775.0
2,855.0
4,725.0

1,3%0.0

estinated & impoundment hottom of 6509 feet

desiqn
6-hour

inches

efs
acre-feat

feet
ft/ft

fps

§CS Type 11
19-year, 24-hour

1,84 inches

5.4

"
2.5

Pipe

none

9 ¢fs

1 acre-fest

fzet

ft/ft

ofs
fps

$CS 6-hr des
100-year, -

2.85 inc
6.40 cfs

2.99 acre-feet

Spillway

none

a:  Ponddata.wal

ley COMMENTS
ange

135.0 West facing hillside
80.8 Lower loop area !
88.0 Slurry area 2

115.@ Upper loop area 2
95.@ Upper loop area 1
95,0 West facing hillside collector
78.@ Lower loop area 2
95,0 Int. ditch hillside

§lurry ditch area

45,0 Slurry area 3

Pond Surface

Excludes capacity above freeboard
Storm capacity {106-yr, 6-hr)
Storn sediment load capacity
§lurry capacity

ign SCS 6-hr design

hour PHP, 6-hour

hes 18.67 inches
222,22 cfs

39.68 acre-feet



Project Title = Bast Slurry Cell
WATERSHED HYDROGRAPH
Inflow into structure § 1
structure type: Rull

-- Routed Watershed # 1 to sturcture 41
Huskingum routing parameters: f= .32 F= 0.44
Hydraulic length = 4915.00 feet
Elevation change 135.9 feet.
Travel time .44 hours
Travel time type §C8 Upland Curves

"

n

-- Watershed data for watershed # !
Curve number = 148
Area @.1 acres
Hydraulic length 2800.00 Feet
Elevation change 1988.9 feet,
Concentration time .13 hours
Concentration time type = SC§ Upland Curves
Unit hydrograph type = Disturbed

"

-- Routed Watershed § 2 to sturcture 4 1
Muskingum routing parameters: I= .32 K= 9.28
Hydraulic length = 3115.00 feet
Elevation change 80.0 feet,
Travel time .28 hours
Travel time type €S Upland Curves

-- Watershed data for watershed § 2

Curve number = 61,0

Area = 5.9 acres
Hydraulic length = 470.00 Feet
Elevation change = 20.2 feet.

Concentration time .09 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed ¥ 3 to sturcture &1
Nuskingua routing parameters: ¥= .32 K= .34
Bydraulic lemgth = 355,00 fest
Elevation change 80.@ feet,
Travel time 0.34 hours
Travel time type SCS Upland Curves

-- Watershed data for watershed § 3

Curve number = 6.0

Adrea = 1.7 acres
Hydraulic length = 7,08 Faet
Elevation change = 2.1 feet,
Concentration time = .02 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed § 4 to sturcture § 1
Nuskingum routing parameters: ¥= 2.33%= .33
Hydraulic length = 3775.00 feat
Elevation change 115.9 feet,
Travel time 9,33 hours
Travel time type 5CS Upland Curves



-- Watershed data for watershed § 4

Curve number = 6.0

Area = 5.5 acres
Hydraulic length = £00.00 Feet
Elevation change = 22,2 feet.

Concentration time = 9.12 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed & 5 to sturcture #1
Yuskingum routing parameters: I= .32 K= .35
Hydraulic length = 3755.90 feet
Elevation change 95.9 feet,
Travel time .35 hours
Travel time type = §CS Upland Curves

H

"

-~ Watershed data for watershed § §

Curve number = §1.¢

Area = 15.9 acres
Hydraulic length = 700,00 Feet
Elevation change = 35,8 feet,

Concentration time = 4,12 hours
Concentration time type = SC§ Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed ¥ ¢ to sturcture § !
Nuskingum routing parameters: I= .32 K= 9.3%
Hydraulic length = 3735.0@ feet

Elevation change = 95,8 feet,
Travel time = 0,35 hours
Travel time type = §CS Upland Curves

-~ Watershed data for watershed ¢ 6

Curve number = §l.¢

Area = 8.1 acres
Hydraulic length = 100,00 Feet
Elevation change = 5.9 feet.
Concentration time = 0,02 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed § 7 to sturcture £ 1
Muskingum routing parameters: I= 0.32K= 9.26
Hydraulic length 2855.0@ feet
Elevation change 70.0 feet.
Travel time 8.26 hours
Travel tinme type §CS Upland Curves

-- Watershed data for vatershed $ 7

Curve number = 6l.8

Area = 11,0 acres
Hydraulic length = 700,08 Feet
Elevation change = 30,1 fest,
Concentration time = .13 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed & 8 to sturcture § !
Muskingum routing parameters: ¥= 0.3l K= 4.5
Hydraulic length = §725.09 feet
Elevation change 95.0 feet,
Travel time 8.51 hours

Mramnal +ima tima = OrQ Mnland frreac



-- Watershed data for watershed § 8

Curve nugber = §l.0

drea = 7.7 acres
Hydraulic length = 200,00 Feet
Elevation change = 35,0 feet,

Concentration time = Q.02 hours
Concentration time type = SCS Upland Curves
Unit bydrograph type = Disturbed

n

-- Watershed data for watershed ¢ 9
Curve number = 95.8
Area = 1.4 acres
Hydraulic length £105.00 Feet
Elevation change 139.9 feet.
Concentration time = 8.57 hours
Concentration time type = §CS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed 4 10 to sturcture § !
Nuskingum routing parameters: ¥= 0.3¢ K= 2.10
Hydraulic length = 1300.00 feet
Elevation change 45,0 feet,
Travel tine 8.10 hours
Travel time type 8CS Upland Curves

u

-- Watershed data for watershed #10

Curve nugber = 79,8

Area = 9.5 acres
Hydraulic length = £00.00 Peet
Elevation change = 34.8 feet,
Concentration time = 9.1 hours

"

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Watershed data for watershed #11
{urve number = 100.9
Area = 12,08 acres
Hydraulic length 1200.00 Feet
Elevation change 2.9 feet,
Concentration time 5.74 hours
Concentration time type = $C§ Upland Curves
Unit hydrograph type = Disturbed

-- Total Area = 69,0 acres
-- Storn data
Total precipitation = 1.6 inches
Storm type = §CS 6 hour desigqn storn
Peak Discharge = 4,37 cfs
Discharge volume = 2,07 acre ft
tine rainfall  hydrograph time rainfall  hydrograph
{br.) {in.) {cfs) (br.) {in.) (cfs)
0.00 ¢.000 g.000 * 8.18 9.010 0.001

9.20 0.010 0.002 * 8.30 g.01¢ 8.005



tine
(hr.)
8.30
9.40
0.60
2.80
1,00
1,20
1.40
1.60
1.80
2.00
2.20
2.40
2,68
2.80
3.00
3.20
3.40
3.60
3.80
4,60
4,20
4.40
4.60
4,80
5,00
5,20
5.40
5,60
5.80
6.0
6.20
§.40
§.60
6.80
7.00
1.28
7.40
7.60
7.80
8.0
8.2¢
8.40
8.60
8.80
9.80
9,20
9,40
9.60
9.80
10.00
10.20
12,40
18.6¢
10.80
11,00
11,29
11.40

rainfall
(in.)

2.010

g.91¢
2.016
8.916
8.016
8.017
6.017
8.031
2,031
.931
2.12¢
8.121
.032
.032
0.032
0.026
8.826
8.018
g.018
g.018
2.916
8.016
8.013
8.013
0.813
0.012
2.012
8.013
.813
0.013
¢.90¢
2.000
0.000
0.000
0.400
§.800
0,904
¢.080
a.000
8.400
0.808
¢.000
¢.000
8.000
8.000
9.000
g.000
0.000
0.000
¢.900
g.000
9.000
R
2.000
0.800
0.000
0.000

hydrograph
{cfs)

¢.005

8.008
a.017
8.030
.045
9.278
8.121
8.178
9.264
§.365
9.65@
1,912
3.459
2.745
2.513
2,436
2.687
.73
2.681
2,807
2,989
3,206
31.42¢
3.562
3.728
3.874
4.018
4.161
4,308
4.3n
4,002
3,493
3.074
2,952
2,848
.73
2,621
2,502
2,389
2.252
2,121
1,986
1.850
1713
1.978
1,458
1.356
1,269
1.188
1115
1.847
2.98%
8.921
8.874
2.924
8.178
2.735
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tize
{br.}

0.5
4.7
2.90
1.12
1.38
1,50
1,78
1,9
2.18
2.38
2.58
2.7
2,9
3.19
3.3
3.52
3.78
3.9
4,10
4,30
4.50
4,78
4.9
5.10
5,30
5.5¢
5.7¢
5.9¢
6.1¢
6.30
6.59
6,79
6.90
7.18
1.3¢
1.5
1.78
7,98
8.10
8.30
8.5
8.7
8.9
9.10
9,30
9.50
9.78
3.99
13.10
12,30
18.58
10,79
14.99
11.14
11.30
11,5

rainfall
(in.}

2.010
6.015
.01¢
8.017
9,017
8.017
8.031
2.031
2.120
2,120
9.120
6,932
8.032
8.626
8.026
9.826
8.018
2.018
8.016
2,916
2.016
0.913
3.013
g.012
.612
.01z
2.813
2.813
¢.000
0,900
¢.90¢
0.900
@.000
2.900
@.900
0.000
0.000
8.000
0.900
0,000
9,900
2,000
3.000
2,200
0.900
0.000
8.008
0.900
2.904
8,900
§.000
3,000
¢.00¢
0.000
8,900
4.000

hydrograph
{cfs)

8.012
6.023
8.039
2.062
0.098
8,146
8.215
2.31
0.465
1.078
2,891
3.836
2,569
2,518
2,548
2.688
2,677
.77
2,962
3.095
3,328
3.486
3.642
3.818
3.947
4.089
4,240
4,346
4,297
3,744
3.268
3,000
2,901
2,793
2,680
2,562
2,442
.31
2,187
2.8%4
1,918
1,781
1,643
1,515
1,404
L
1,227
1181
1,480
1,815
0,955
2.960
0,848
¢.800
.736
8.715



time
{kr.)
11.59

11,60
11.80
12,80
12.20
12.49
12.60
12,80
13.90
13,20
13.40
13.60
13.80
14.0¢
14,20
14,40
14,69
14.80
15.09
15.20
15.40
15,60
15.89
16.400
16,20
16.40
16.60
16.80
17.00
17.28
17.40
17.60
17.80
18.00
18,20
18.4¢
18.60
18.8¢
19,00
19.29
19.49
19.6¢
19.80
20.00
20,29
20.40
20.60
20.80
21,00

rainfall
(in.)
9.000

2.000
¢.000
2.000
0.000
9.800
9.000
9.000
2,900
0.400
¢.000
0.900
8.900
2.00e
¢.060
2.000
0.000
9.900
0.040¢
9.000
9.000
0.000
¢.000
2.040
¢.000
0.000
0.000
¢.000
0.000
0.000
2.000
2.800
0.00¢
¢.00@
.000
2.900
0.000
¢.000
2.0e0
§.000
9.400
0,000
8.06¢
2.000
@.000
2.908
3.000
¢.000
2.000

hydrograph
{cfs)
8.715

2.695
.658
.624
.592
9.563
2.536
8.312
.41
2.47¢
2.45¢
8.429
0.408
2.388
8.367
8.346
2.326
9,305
2.284
2.264
.243
8.223
8.203
0.184
8.165
8,147
2.129
8.1
9.994
2,079
2.066
0.957
0.949
8.042
2,436
2,031
8.026
8.021
0.018
8.014
g.011
0.409
2.007
8.905
9.943
0,002
.90t
2.000
4,000
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time
(br.)

11.78
11.98
12.18
12,39
12.5¢
12,78
12,90
13.1¢
13.3¢
13.50
13.79
13.98
14.18
14,34
14,50
14.7¢
14.99
15,19
15,30
15.59
15.7¢
15.98
16.10
16,30
16,50
16.79
16.98
17.18
17.38
17,59
17.7¢
17.9¢
18.1¢
18.30
18,50
18.70
18.99
19,14
19.30
19.50
19.78
19.90
20,10
0.3
20.5¢
20.70
20.9¢

rainfall
{in.)

.400
2.000
8,000
0,000
2.900
.200
8.000
9.000
2,900
2,000
9.000
2.000
2,000
0.00¢
2,900
9,000
2.000
2,009
8.068
2,000
2.000
8.000
0.000
¢.00e
9.908
¢.06@
¢.000
0,000
0,000
2.000
2,900
0.000
9.000
0.000
8.000
2.000
2.000
¢.000
0.900
0.900
0.000
8,000
0.000
0.000
7.000
0.000
0.000

hydrograph
{cfs)

2.676
¢.641
0.68
2.577
2.549
8.524
9.5t
9.481
2.460
8,439
0.419
8.398
8.371
.357
2,336
2.315
.295
8.274
9.254
2,233
2.213
.1%4
0.178
9.156
2,138
.120
.103
0.286
8,072
8.06!
6.953
2.946
8.039
8.933
.928
3.924
0.019
2,016
2.013
3.410
0.008
9.006
0.004
2.002
3.001
9.001
0.000



Project Title = Bast Slurry Cell
¥ATERSHED HYDROGRAPH
Inflow into structure § 1
Structure type: Rull

-- Routed Watershed ¢ 1 to sturcture ¢ !
¥uskingum routing parameters: i= .32 =
Bydraulic length = 4915.00 feet
Elevation change = 135.0 feet,
Travel time = 9.44 hours
Travel time type = SCS Upland Curves

-- Watershed data for watershed ¢ 1

Curve number = 74,0

Area z 8.1 acres
Hydraulic length = 7800.09 Feet
Elevation change = 1988.8 feet.
Concentration time = 9,13 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed ¢ 2 to sturcture 4 1
uskingun routing parameters: %= 2.32 K=
Hydraulic length = 3115,00 feet
Elevation change = 80.0 feet,
Travel time = §.28 hours
Travel time type = §CS Upland Curves

-- Watershed data for watershed § 2

{urve number = 6.8

Area = 5.0 acres
Hydraulic length = 479,00 Feet
Blevation change = 20,2 feet.
Concentration time = §.89 hours

Concentration time type = SC§ Upland Curves
Unit bydrograph type = Disturbed

-- Routed Watershed § 3 to sturcture # !
Nuskingum routing parameters: I= 9.32 K=
Hydraulic length = 3555,00 feet

Elevation change = 80.0 feet.
Travel time = (.34 hours
Travel time type = §C8 Upland Curves

-~ Watershed data for watershed ¢ 3

Curve number = 610

Area = 1.7 acres
Hydraulic length = 70,00 Feet
Elevation change = 2.1 feet,
Concentraticn time = §.02 hours

Concentration time type = §CS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed ¢ 4 to sturcture # 1
uskingun routing parameters: ¥= 0,33 K=
Hydraulic length = 3775.08 feet
Elevation change 115.9 feet.
Travel time 3,33 hours
Travel time type §CS Upland Curves



-- Watershed data for watershed ¢ 4

Curve number

Area

Hydraulic length
Elevation change
Concentration time

Concentration time type

Unit bydrograph type

= 61,0
5.5 acres
600.0¢ Peet
22,2 feet.
.12 hours
§CS Upland Curves
= Disturbed

-- Routed Watershed & 5 to sturcture § 1
Yuskingum routing parameters: I= 0.32 k=

Hydraulic length
Elevation change
Travel time

Travel time type

"

3755.00 feet
95.8 feet,
.35 hours

§CS Upland Curves

-- Watershed data for watershed ¢ §

Curve number

Area

Hydraulic length
Elevation change
Concentration time

Concentration time type

Unit hydrograph type

= 61,0
15,8 acres
702,00 Feat
35,8 feet,
2,12 hours
= §C§ Upland Curves
= Disturbed

-- Routed Watershed # 6 to sturcture # !
Muskingun routing parameters: = 8.32 K=

Hydraulic length
Elevation change
Travel time

Travel time type

3755.00 fest
95.8 feet.
.35 hours

SC§ Upland Curves

-- Watershed data for watershed § ¢

Curve number

Area

Hydraulic length
Elevation change
Concentration time

Concentration time type

Unit hydrograph type

= §1.0
= 8.1 acres
100,89 Feet

5.0 feet,
= (.02 hours
§CS Upland Curves
= Disturbed

-~ Routed Watershed # 7 to sturcture !
Yuskingum routing parameters: X= .32 k=

Hydraulic length
Elevation change
Travel time

Travel time type

2855.00 feet
78.9 feet.
.26 hours

§CS Upland Curves

-~ Watershed data for watershed § 7

Curve number

Area

Hydraulic length
Elevation change
Concentration time

Concentration time type

Unit hydrograph type

= 61,0
11,0 acres
700.80 Feet
38.1 feet,
.13 hours
SCS Upland Curves
= Disturbed

-- Routed ¥atershed # 8 to sturcture § 1
Muskingun routing parameters: I= .31 k=

Hydraulic length
Elevation change

Travel time
Traya] tine twne

4725.00 feet
95,8 feet,
.51 hours

€S Unland Cnryes

2.35

9,33

0.26

.51



“““ -- Watershed data for vatershed ¢ §

Curve number = 61,8

Area = 7.7 acres
Aydraulic length = 200,00 Peet
Elevation change = 35,0 feet,
Concentration time = (.82 hours

Concentration time type = §CS Upland Curves
Unit hydrograph type = Disturbed

-- Watershed data for watershed # ¢

Curve number = 95,9

Area = 1.4 acres
Hydraulic length = §105.00 Feet
Blevation change = 135,90 feet,
Concentration time 8.57 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed ¢ 18 to sturcture # 1
Yeskingum routing parameters: I= 0.3¢ K= 3.18
Hydraulic Iength = 1300,00 feet
Blevation change 45.9 feat.
Travel time .16 hours
Travel time type 8CS Upland Curves

-~ Watershed data for watershed $1¢

Curve number = 79.0

Area = 9.5 acres
Hydraulic length = 600,00 Feet
Elevation change = 34,8 feet.

Concentration time = 0.18 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type Disturbed

-- Watershed data for watershed #11

{urve number = 100.0

Area = 12,0 acres
Hydraulic length = 1200.00 Feet
Blevation change = 2.8 feet,

Concentration time = 5,74 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Total Area = £9.0 acres
-- Storm data
Total precipitation = 1.8 inches
Storm type = §C§ Type 2 storm, 24 hour storn

5.49 cfs
2,51 acre ft

Peak Discharge
Discharge volume

tine rainfall  hydrograph time rainfall  hydrograph
(hr.) {in.} {cfs) {hr.) {in.} {cfs)
0.00 0.000 ¢.000 * 3.10 3.002 0.000

0.20 9.002 0.600 * 2.3 0.002 g.001



time
(br.)
2.30
.40
8.60
0.8
1.00
1.20
1.49
1,60
1.50
2.8
2.28
2,48
2,68
2.80
3.00
3.2
3.40
3.60
3.80
4,00
4,20
4,40
4,68
4.80
5.00
5.20
5.40
5,60
5,80
£.00
6,20
6.40
6.60
6.80
7.68
7,29
7.40
7.60
7,88
8.02
8.20
8.40
8.60
8.80
5,00
9,20
9.40
9,60
9.80
10,00
19.20
16.40
10,60
18.80
11.00
11,28
11,40

rainfall
(in.}
2.002
0.002
0.902
g.002
.002
0.082
9.002
8,082
§.002
0.082
9.002
¢.082
¢.002
0.082
9.002
9.063
9.0083
$.003
5,003
4.003
0.003
2.003
0.003
§.083
0.083
0.003
2.083
0.063
0.003
.003
0.004
0.004
0.004
8.004
¢.084
9.004
2.004
2.004
0.004
0.004
¢.065
9,005
¢.005
¢.005
4.005
9,006
0.00¢6
9.007
0.907
8.007
6.008
0.008
g.011
g.011
g.011
0.018
9.018

hydrograph
{cfs)
8.001
.001
0.983
0.005
2.008
9.811
9.915
0.813
8.024
0.030
8.837
6.044
2.052
0.960
.069
8.078
9.09%
8.101
8.112
8.123
4.133
8.144
8.154
8.164
8,14
9.184
9.194
¢.203
0,213
8.221
0.238
0.240
.249
0.258
@.266
2,274
4.283
8.291
0.299
.307
8.316
¢.327
8.337
0,348
3.359
.37
8.383
.398
9.413
8.428
9,445
9.466
8.488
9,515
0.546
8.585
0.636
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tine
(br.)

.50
8.7
3.90
1,18
1.30
1.5

rainfall
(ig.)

2.002
0.002
2.002
2.902
8,002
0.002
8.002
0.042
.002
0.002
0.982
8,002
§.002
£.003
2,043
@.003
2,003
6,003
2.803
2.083
¢.003
8.003
9.003
9.903
2.883
£.003
9.003
2.083
0.004
0.004
8.004
0.004
.004
¢.004
3.004
2.004
8.904
2.004
9,065
2.905
0.005
g.905
§.005
2.006
4,806
0.006
8.007
8.007
5.008
2.008
.008
8,011
g.611
8.018
8.018
0.918

hydrograph
{cfs)

0.002
9,004
8.006
8.009
8.013
2.017
.02
.027
0.833
2,040
2.048
2.036
¢.065
2.874
8.085
¢.99%
¢.107
a.117
9.128
2.138
8.149
8.159
8.169
¢.179
2.189
.199
0.208
a.217
8.226
.23§
8.244
8.253
8.262
0.27¢
2,278
2.287
§.29%
9.303
8.312
8.321
8.332
8.343
.354
.35
9.378
2,381
8.405
8.421
2.436
7.45%
2.477
2.501
8.531
8.564
8.609
9.662



tine
(hr.,)
11,50

11,68
11,80
12,09
12,28
12.40
12,60
12.80
13.04
13.20
13.40
13.60
13.80
14,00
14,20
14,40
14,60
14.80
15.00
15.20
15,49
15.69
15,80
16.00
16.2¢
16.4¢
16,68
16.80
17.6¢
17,20
17.40
17,68
17.80
18.00
18.2¢
18.40
18.60
18.80
19.4¢
19,20
19.49
19.69
19,80
20.00
20,20
20.40
20,68
20.80
21,00
21.20
21,40
21.60
21.80
22,00
22,28
22.40
22,68

rainfall
{in.)
8.018

¢.140
4.140
0.140
2.026
8.926
8.014
8.014
g.014
g.010
0.919
@.0a8
.908
¢.008
8.006
2.006
0.906
2.906
9,006
8.086
0.006
.006
0.00¢
0.006
2,903
2.083
2.003
0.403
2.003
0.683
9.003
2.003
2.003
0.083
.03
8,003
0.003
8.683
9.903
.03
2,003
2.003
.003
8.003
.002
£.002
2.002
8.002
¢.002
2.902
@.902
.902
¢.802
.002
¢.002
2.982
¢.082

hydrograph
{cfs)
2.662

.844
2,517
5,040
4.282
3,083
2,741
2,583
2,523
2,529
2.513
2,670
2,741
2,85
2.923
2,999
3.101
3,222
3.34
3.41
3.406
3.347
3.2m
3.19
3.041
2,862
.71
2.588
2.476
2.364
2,252
2.139
2.028
1.917
1,807
1,708
1,683
1,533
1.491
1,457
1.427
1,400
1.375
1,353
1,295
1,225
11n
1,141
1,119
1,999
1,879
1.259
1,044
1.822
1.3
8.984
8.966
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time
{br.)

11,78
11.99
12,19
12.38
12,50
12,78
12,90
13.19
13.30
13,50
13.78
13.99
14,18
14.38
14.50
14,78
14.90
15.10
15,30
15,59
15.78
15.99
16.18
16.30
16.59
16,70
16.90
17.18
17,30
17.50
17.78
17.9
18.10
18.30
18,50
18.78
18.90
19.19
19,38

19.50

19.70
19.98
2.18
20.3¢
9,50
20.78
20.9¢
21,19
1.3
1.5
.78
21,99
22,19
22,30
22,59
22,79

rainfall
{in.)

9.140
.149
.02¢
0.026
8.926
8.014
8.014
8.812
9.010
0.012
0.908
2.008
0.4e6
@.986
8.006
0.006
2.906
0.206
3,906
8.006
8.906
9.006
9.003
0.003
2.003
.003
0,903
.203
8.903
8.203
8.083
9.003
0.963
2.083
8.003
2,003
0.903
0.003
§.003
0.083
0.903
2.003
8.002
2.002
¢.002
8.002
0.002
0.002
4,902
4,002
3.902
2.902
2.062
2.062
2.802
8.902

hydrograph
{cfs)

1.434
3,302
5.487
3.508
2.845
2,955
2,497
2,547
2,543
2,621
2,693
2,192
2.981
2,959
3,046
3.168
3.284
3,386
3417
3.378
3.314
3.238
3.137
2.951
2,781
2.647
2.532
2,420
2,308
2,196
2,984
1,972
1,862
1,753
1,648
1,564
1.509
1.473
1,442
1.413
1,387
1,364
1,334
1,262
1,195
1,155
1,129
1,189
1,889
1,869
1,050
L3l
1,812
2.993
@.975
0.957



time
{br.)
22,79

22.80
23,09
13,28
23.40
23,60
23.80
24,00
24,20
24.40
24.60
24.80
25.40
25.20
25.40
25.60
25,80
26.08
26.20
26,40
26,60
26.80
27.00
21,20
27.40
27.60
27.80
28.00
28.20
28.40
28.60
28.80
29,06
29.29
29.49
29.69
29,80
30.00
30.20
30.40
30.60
10.80
31.00
31,20
31.40
31,60
31.80
32.00
32,20
32.48
32.60
32.80
33,09
33.20
33.49
33.60
33.40

rainfall
(in.)
0.092

¢.082
4.002
2.002
2.002
0.002
0.002
8.082
2.000
0.000
2.000
0.000
.00
4,000
¢.0a0
0.00¢
2,000
0.080
0,900
0.900
9.000
0.000
@.000
¢.060
0.900
¢.000
0.000
0.000
¢.900
0.900
2.900
0.000
2.000
2.000
¢.000
0.060
0.000
9.00d
@.900
9.000
2.0
4.000
0.080
2.000
0.900
@.000
¢.900
0.000
0.908
0.900
¢.908
0.000
2,000
0.4000
0.080
8. 000
2.000

hydrograph
{cfs)
8.957

2.347
2.929
8.911
8.892
8.873
£.855
8.837
8.743
8.595
.49
8.472
0.449
8.427
0.404
8.382
8,368
8,338
8.316
8.293
8.2t
2.251
8.233
8.218
9.203
8.189
8.175
8.162
.15
8.139
2.129
e.119
¢.11¢
8.10
8.493
8.086
2.079
0,973
0.068
8.063
8.059
0.05%
9.952
9.049
2.046
2.044
2.041
8,939
8.936
2.034
8.032
6.930
2.628
.026
.02

9.022
2.020
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time

(hr.}

22,9
23.10
23.39
23.59
23,70
23.92
24,19
24,30
24,50
24.7¢
24,90
25,18
25,30
25.50
25,74
25.99
26,10
26,30
6,58
26.78
26.9¢
21,18
27,30
21.5¢
1178
27.90
28.10
28.3¢
28,50
28.70
28.9%
29,10
29,30
29.50
29.78
25.9¢
.10
39.3e
32.50
30.70
38.90
.19
.38
31.50
31,78
1.9
32.10
32,30
32.5¢
32.79
32.9
13.10
33.30
3.5
374
33.9¢

rainfall

{in.]

4.002
2.002
9.202
@.002
9,802
¢.002
¢.000
8.904
¢.000
2.000
8.900
0.0e0
0.000
2.000
6,000
9.000
8.000
9.00¢
§.904
0.000
8.000
8,000
9.000
¢.004
0,008
0.060
0.908
6.000
2.000
¢.000
0.000
8.000
¢.000
g.06¢
3,000
2.000
2.000
¢.000
0.000
2,000
.00
2,900
0.000
¢.000
b.000
2,000
2,000
0.900
3.000
.000
4,900
8.080
0,000
¢.000

¢.000
0,200

hydrograph

{efs)

8.938
9.920
2.902
2.883
9.864
8.846
9.810
8.657
9.542
8,483
0.460
8.438
8.415
.393
.37t
8.348
9.327
9.305
0,282
2.269
8.242
8.226
8.211
0,196
¢.182
.169
8,156
¢.145
8,134
8.124
2.114
¢.105
9.097
¢.089
£.082
0.476
2.070
.065
8,061
0.957
2.053
.05
0.948
2.045
8.042
0.044
2.037
8,038
8,933
3.031
.029
8.027
0.925
0.023
.02t
2.619



time
(hr.)
33.9

34,00
34.20
34.40
34.60
34.80
35.00
35.20
35.40
35.60
35.80
36.00
36.20
36.40
36.60
36.80
37.00
37.20
37.40
37.60
37.40
38.00
38.20
38.40
38.66
38.80
39.09

rainfall
{in.)
9.000

¢.000
0.000
8.900
9.000
4.000
2.000
¢.000
0.000
8.000
0.000
8.000
2,900
0.000
2.080
6.000
2.904
2.000
¢.000
9.000
2.000
0.000
9.008
0.000
0,000
0.900
6060

hydrograph
(cfs)
2.919

2.019
8.017
2.016
¢.014
¢.013
g.012
8.011
6.010
2.009
0.008
0.007
2.006
0.005
8.004
8.004
9.403
9.002
8.002
8.902
2.901
g.001
8.901
6,000
9.00@
8.00¢
2.00¢

I R T T Y S T T . . TR

tise
{hr.)

310
34.3¢
34,50
U7
34.90
35,19
35.3¢
35,50
35.7¢
35.98
36.10
36,38
36.50
36.78
36.90
31.10
.38
37.%¢
.18
31.9¢
38.18
38.3¢
38.59
38.70
38.90

rainfall
{in.)

0.000
.000
9.%00
¢.000
8.000
8,000
0,004
0,000
¢.400
2.009
¢.000
9.000
9,000
2.000
.000
2.000
0.004
0.000
0.000
2.%00
0,900
2.000
0.000
9.000
2.000

hydrograph
{cfs)

8.018
.06
2.015
6.014
8.012
a.011
8.01¢
2.009
0.908
0.087
2.026
2.005
2.905
0.004
0.983
.903
0.902
2,002
0.001
¢.901
0.001
0.90@
0.000
0.000
0.%00



Froject Title = Bast Slurry Cell
HATERSHED HYDROGRAPH
Inflow into structure § !
Structure type: Null

-- Routed Watershed ¢ 1 to sturcture ¢ 1
Muskingue routing parameters: ¥= @.32%= 0.4
Hydraulic length = 4915.06 feet
Blevation change = 135.0 feet,
Travel time = 9.44 hours
Travel tize type 8CS Upland Curves

-- Watershed data for vatershed ¢ 1
Curve number = 14,9
Area 8.1 acres
Bydraulic length 2800,90 Feet
Elevation change 1988.0 feet,
Concentration time 8.13 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

L

-- Routed Watershed ¢ 2 to sturcture $ 1
Muskingum routing parameters: I= 8.32K= 4.28
Hydraulic langth = 3115.00 feet
Elevation change = 30,0 feet,
Travel time = 0,28 hours
Travel tize type §C8 Upland Curves

-- Watershed data for watershed ¢ 2

Curve number = §1.0

Area = 5.0 acres
Hydraulic length = 470.0@ Feet
Elevation change = 20,2 feat,
Concentration time = .89 hours

Concentration time type = $CS Upland Curves
Unit hvdrograph type = Disturbed

-- Routed Watershed # 1 to sturcture ¢ |
Yuskingum routing parameters: I= .32 K= 4.34
Hydraulic length = 3555,00 feet
Blevation change 30.6 feet,
Travel time 0.34 hours
Travel time type §CS Upland Curves

H

-- Watershed data for watershed § 3

Curve number = 1.8

Area = 1.7 acres
Hydraulic length = 70.08 Feet
Elevation change = 2.1 feet.
Concentration time = .82 hours

(oncentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed & 4 to sturcture § |
Muskingua routing parameters: = 8.33 K= .33
Hydraulic length 3775.00 feet
Blevation change = 115.0 feet.

Travel time #.33 hours
Travel time type §CS Upland Curves

"



-- Watershed data for watershed § 4

Curve number = fl.e

Area = 5.5 acres
Hydraulic length = £00.00 Feet
Elevation change = 222 feet,
Concentration time = 9.12 hours

Concentration time type = §C§ Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed # § to sturcture ¢ !
Y¥uskingum routing parameters: = .32 K=
Hydraulic length = 3755.00 feet
Elevation change 95.8 feet,
Travel time .35 hours
Travel time type SCS Upland Curves

&

-- Watershed data for watershed ¢ §

Curve number = 6l.@

Area = 15.@ acres
Hydraulic length = 700,00 Feet
Elevation change = 35,0 feet,
Concentration time = .12 hours

Concentration time type = 5C8 Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed § & to sturcture § 1
Muskingum routing parameters: I= ¢.32 k=
Hydraulic length = 3755.00 feet
Elevation change 95,0 feet.
Travel time .35 hours
Travel time type SCS Upland Curves

n

-- Watershed data for watershed § 6

Curve number = 1.0

Area = 8.1 acres
Hydraulic length = 100.00 Feet
Elevation change = 5.9 feet,

Concentration time .02 hours
Concentration time type = SC§ Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed # 7 to sturcture ¢ !
Muskingum routing parameters: I= 8.32 f=
Hydraulic length = 2855.00 feet
Elevation change 70.0 feet,
Travel time .26 hours
Travel time type §CS Upland Curves

-- Watershed data for watershed § 7

Curve number = 618

Area = 11.0 acres
Aydraclic lenqth = 700.00 Feet
Flevation change = 30.1 feet,
{oncentration time = .13 hours

Concentration time type = §C§ Upland Curves
Unit hydrograph type = Disturhed

-- Routed Watershed § 8 fo sturcture § !
Nuskingum routing parameters: k= 8.31 K=
Hydraulic length = 4725,00 feet
Elevation change 95.0 feet.

Travel time .51 hours
f."rn_yp! +ima tma = 9§ [!01qnd fiurwse

"



-- Watershed data for watershed # 8

Curve number = 6.8

Area z 7.7 acres
Hydraulic length = 200.00 Feet
Blevation change = 35.0 feet,
Concentration time = .82 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Watershed data for watershed § §

Curve number = 95,9

Area = 1.4 acres
Hydraulic length = 519,00 Feet
Elevation change = 135,09 feet,
Concentration time = .57 hours

Concentration time type = SCS Upland Curves
Unit bhydrograph type = Disturbed

-~ Routed Watershed & 18 to sturcture § 1
Yuskingum routing parameters: I= .34 K= 9.10
Hydraulic length = 1300.00 feet
Elevation change 45,0 feet,
Travel time .19 hours
Travel time type 5CS Upland Curves

-- Watershed data for watershed $10

Curve number = 79.0

Area = 9.5 acres
HBydraulic leagth = 600.08 Feet
Blevation change = 34.8 feet,
Concentration time = 0.19 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Watershed data for watershed #11

Curve number = 100.¢
Area = 12.0 acres
Hydraulic length = 1200.00 Feet

Elevation change = 8.0 feet,
Concentration time 5.74 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Total Area = 9.8 acres
-- Storm data
Total precipitation = 2.0 inches
Storm type = §C§ 6 hour design storn
Peak Discharge = 6,48 ofs
Discharge volume = 2,99 acre ft
time rainfall  hydrograph time rainfall  hydrograph
(kr.) {in.) {cfs) {br.) (in.} {cfs)
2.00 0.000 8.000 * .10 2.613 0.901

0.20 .013 9.003 * 6.30 8.013 8.906



tige rainfall  hydrograph time rainfall hydrograph

{kr.) {in.) {cfs) {hr.) {in.) {efs)
0.3 2.913 0.086
2.40 8.013 8.010 * 0.50 .913 .815
0.60 2,020 g.021 ¢ 8.7 8.020 £.029
2.80 4.020 2.839 * 0.9 $.020 4.051
1.00 0.020 0.967 * 1.18 8.022 0.089
1.20 2.022 g.115 * 1.3 9.422 8,144
1.4¢ 4,822 8,177 * 1,59 8.022 8.211
1,60 2.839 9.254 * 1.7 0.939 9.305
1,80 4.039 2.366 * 1,90 9.939 9.437
2,20 0.039 9.508 * 2.1 2.153 8.684
2.20 8.153 1.197 ¢ 2,30 0.153 2.337
2.40 2.153 3.785 ¢ 2.5 9.153 5,223
2.60 0,041 5,868 ¢ .78 9.041 4,829
2.80 0.041 4,175 ¢ 2.9 9.041 3.827
3.00 @.041 3,748 ¢ 3.1 8.033 3.836
3.20 0.033 3.904 * 3,3 8,033 4,084
3.40 0.033 4,288 * 3.50 8.033 4,508
3.60 0.023 4,664 * 3.78 9.023 4,657
3.80 8.023 4,689 * 3.9 8.623 4,721
4,00 $.023 4,79 ¢ 4.18 5,020 4,886
4,29 3.620 4,965 * 4,30 9.020 5,471
.40 2.02¢ 5,183 * 4.5¢ 0.020 5.307
4,60 9.016 5.414 ¢ 4.7% 8.816 5.463
4.80 6.616 5.5 ¢ 4,98 9.016 5,978
5.00 2.016 5.649 * 5,10 8.015 5.728
5.20 2.615 5.784 ¢ 5.30 2,015 5.853
5.40 0.015 5921 ¢ 5.5 9.615 5.994
5,60 8,016 6.874 * 5.7¢ 9.016 6.176
5.8 8.016 6.265 * 5.90 0.016 6,342
6.00 8.016 6,395 * 6.19 0.000 6,291
6.20 4,009 5.841 6.38 9.000 5.37¢
6.40 ¢.900 4,835 ¢ 6.5 4.000 4,368
6.60 0.000 4,012 ¢ 6.7¢ 0.009 3.798
6.80 0.000 .77 £.99 9.000 3.672
7.00 0.000 3.604 * 7.18 ¢,000 3,53
7.28 0.000 3.463 ¢ 7.30 .000 3.381
7,40 0.90¢ .37 ¢ 7,50 0.900 3,242
7.60 4,000 3.166 ¢ 7.78 0.000 3.49%
7.80 9.000 3.611 ¢ 7.9¢ 9,000 2,931
8.00 0.00¢ 2,850 ¢ 8,19 8.000 2,767
8.20 0.000 2.68¢ ¢ §.30 0.009 2,599
8.48 0.000 2,514 ¢ §.50 3.000 2.427
8.60 4,800 2.341 ¢ 8.78 2.000 2,254
8.8¢ 0.00¢ 2.168 * 8.90 0.000 2.982
9.00 @.008 1,997 ¢ .10 0.000 1.918
9.20 2.00@ 1,844 ¢ 9,39 9.000 1.117
9.40 @.000 1,716 * 9.9 9.000 1.659
9.60 2.000 1.605 * 9.79 2,000 1,553
9.80 ¢.000 1,54 * 9,90 9.000 1,456
16.00 9.000 1.410 * 18.18 0.008 1.367
10.20 .000 1,325 ¢ 16.30 2.000 1.284
10.40 2.000 1.246 * 10,50 0.000 1,289
19.69 ¢.900 1,173 * 18,79 9.900 1,139
10.80 2.000 1.106 * 10,99 0.000 1,874
11.09 2.00d 1.043 ¢ 11,19 0.009 1,013
11,20 0,000 0.984 * 11.38 2.000 9.956
11.4¢ 7.000 §.93 * 11,56 0.000 9.904



tige
(br.})
11.50

11.68
11,89
12.09
12,20
12.48
12.60
12.89
13.08
13.20
13.49
13,69
13.80
14,00
14.20
14,40
14,60
14,80
15.09
15,20
15.40
15.60
15.8¢
16.0@
16,20
16.40
16.6@
16.8@
17.00
17.28
17.40
17.64
17.80
18.00
18.20
18.49
18,60
18.8@
19.00
19.20
19.43
19.60
19.80
20.90
20.20
20.49
28.69
20.80
21,00

rainfall
{in.)
9.000

0.0e0
0.900
8.000
2.000
0.000
&.000
¢.000
2.000
.000
¢.000
0.000
8.000
9. 000
8.000
8.000
¢.000
0.900
¢.008
9,900
@.000
2.000
2.000
0.900
0.900
2.000
0.000
2.000
2.000
2.00¢
¢.000
¢.000
2.000
0.000
¢.080
2.900
¢. 000
0.0e0
0.900
8.000
0.908
.900
0.400
2.00@
0.000
0.000
2.000
¢.00e
9,900

bydrograph
{cfs)
8,904

8.88¢
9.833
.789
8,749
2.712
8.679
8.648
2.622
8.595
9.569
0.543
8.517
0.491
.465
.438
8.412
0.386
@368
2.334
9,308
0.283
.28
8.233
8.209
0.186
2.163
8.141
0.119
0.100
0.084
2.472
2.062
0.853
8.046
9.939
8.033
8.0
2.022
.018
8.014
g.011
8.008
0.006
9,004
2.002
2,901
¢.000
8.002
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time
(br.)

11.78
11,92
12,18
12,30
12,59
12,70
12,99
13.18
13.3¢
13.5¢
13.78
13.98
14.18
14,39
14.5@
14,70
14,99
15,19
15,30
15,50
15,74
15.9¢
16.19
16,39
16,50
16.78
16.99
17.18
17.30
17.5¢
17.7¢
17.9¢
18.10
18,30
18.50
18.70
18.90
19.18
19.30
19,50
19.7¢
19,90
20,19
20.3@
26.50
20.70
20.90

rainfall
{in.)

9.000
0.000
9.000
9.000
0.00¢
0.000
4,040
0.90¢
0.000
¢.000
¢.000
2.000
2.000
2,000
0,000
8.000
2.000
0,000
¢.000
0.900
2.000
.00¢
0.000
0.00¢
0.000
.90
0.090
0.000
9.000
2,000
@.900
2.009
0.900
2.000
8.900
0.00q
.00
2.000
0.908
0.000
0.000
9.000
0.008
2.000
8.000
8.0¢0
8.000

hydrograph
{efs)

0.856
8.811
9.769
8.73¢
8.693
0.663
.635
8.608
9.582
8,556
.530
8.504
0.478
8.451
0.425
.399
.313
8.347
8.321
8.295
.27¢
8,245
8.221
8.197
8.174
8.181
.130
.109
¢.991
2.em
8.067
0.058
0.049
0.042
6,035
2.030
.925
9.020
8.016
2.013
9.010
g.007
9.085
2.003
6.902
8,001
8.000



Project Title
WATERSHED HYDROGRAPH

= East Slurry Cell

Inflow into structure ¢ 1

Structure type:

-- Routed Watershed $ !

Rull

to sturcture 4 |

Yuskingun routing parameters: I= 4.32 &=

Hydraulic lenqth
Slevation change
Travel time

Trave]l time type

4915.00 feet
135.9 feet.
8.44 hours

§CS Upland Curves

-- Watershed data for watershed § !

Curve number

Area

Hydraulic langth
Elevaticn change
Concentration time

= 74,0

= 8.1 acres

= 2800.00 Feot

1988.0 feet,
.13 hours

Concentration time type = §CS Upland Curves

Unit hydrograph type

-- Routed Watershed § 2

= Disturbed

to sturcture § |

Muskingum routing parameters: ¥= 9.32 f=

Yydraulic lenqth
Slevation change
Travel tine

Travel time type

3115.00 feet
82.0 feet,
.28 hours

§CS Upland Curves

-- Watershed data for watershed ¢ 2

Curve number

Area

Hydraulic length
Elevation change
Concentration time

Concentration time type

Unit hydrograph type

= 1.0
5.0 acres
470,00 Faet
20.2 feet,
.09 hours
§CS Upland Curves
= Disturbed

-- Routed Watershed # 3 to sturcture 4 1
uskingun routing parameters: %= 4.32 K=

Bydraulic length
Elevation change
Travel time

Travel time type

3555,99 feat
30.9 feet,
@.34 hours

SCS Upland Curves

-- Watershed data for watershed ¢ 3

Curve number

Area

Hydraulic lenqth
Elevation chanqe
foncentration time

Concentration time type

Unit bydrograph type

-- Routed Watarshed # 4 to sturcture §
Huskinqum routing parameters: ¥= 4.33 k=

Hydraelic length
Elevation change
Travel time

Travel time type

"

= 419
1.7 acres
70,49 Feet
2.1 fest,
.02 hours
SCS Upland Curves
= Disturbed

"

1

3775.20 feet
115.9 feet.
8,33 hours

§CS Upland Curves

.44

2.28

3.34

2.3



-- Watershed data for watershed § ¢

Curve number = 6.8

Area = 9.5 acres
Hydraulic length = 600,00 Feet
Elevation change = 202 feet,
Concentration time = 0,12 hours
Concentration time type = §CS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed # 9 to sturcture § !
Muskingum routing parameters: X= .32 &=
Hydraulic length 3755.00 feet
Elevation change 95,8 fest,
Travel time .35 hours
Travel time type §CS Upland Curves

-- Watershed data for watershed ¢ §

Curve pumber = 6.0

Area = 15.9 acres
Hydraulic length = 700.089 Fest
Elevation change = 35,0 fest,
Concentration time = 9,12 hours

Concentration time type = §CS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed 4§ 6 to sturcture !
Muskingua routing parameters: X= 0,32 K=
Hydraulic length = 37595.00 feet
Blevation change 99.0 feet,
Travel time .35 hours
Travel time type §CS Upland Curves

-- Watershed data for watershed £ ¢

Curve number = §1.9

Area z 8.1 acres
Hydraulic length = 100.00 Peet
Elevation change 2 5.0 feat,
{oncentration time = .82 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed § 7 to sturcture ¢ !
Yuskingun routing parameters: ¥= .32 k=
Hydraulic length = 2895.00 feet
Elevation change 78.0 feet.
Travel time = .26 hours
Travel time type §CS Upland Curves

-- Watershed data for watershed ¢ 7

Curve number = §1.8

Area = 11,0 acres
Hydraulic length = 708,00 Feet
Elevaticen change = .1 fest,
Concentration time = §.13 hours

Concentration time type = SC§ Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed ¢ 8 to sturcture $1
Nuskingum routing parameters: I= 4.3l K=
Hydraulic length = 4725.00 feet
Elevation change = 95.0 feet.
Travel tine = §.51 hours

e,

6,35

.35

9,26

.51



-- Hatershed data for watershed ¢ 8

Curve number = 61,0

Area = 1.7 acres
Bydraulic length = 208.00 FPeet
Elevation change = 35,0 feet.
Concentration time = .02 hours

Concentration time type = §CS Upland Curves
Unit hydrograph type = Disturbed

-- Watershed data for watershed ¢ 9

Curve number = 95,9

Area = 1.4 acres
Hydraulic length = $105,00 Feat
Elevation change = 1350 feet.
Concentration time = .57 hours

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Routed Watershed ¢ 10 to sturcture $ !
Yuskingun routing parameters: X= 4.34 K= 9.10
Hydraulic length = 1300.00 feat

Elevation change = 45,9 feet.
Travel time = §.1@ hours
Travel time type = §CS§ Upland Curves

-- Watershed data for watershed $1¢

Curve number = 79.0

Area = 9.5 acres
Hydraulic length = 680,00 Faet
Elevation change = 14,8 feet,
Concentration time = §.19 hours

Concentration time type = $CS Upland Curves
Unit hydrograph type = Disturbed

-- Watershed data for watershed #11

Curve number = 180.0

Area = 12,0 acres
Hydraulic length = 1200.00 Feet
Elevation change = 0.0 feet.

Concentration time 5.74 hours
Concentration time type = SCS Upland Curves
Unit hvdrograph type = Disturbed

-- Total Area = 69,0 acres
-- Storm data
Total precipitation = 1.7 inches

Storm type 8CS § hour design sterm
Peak Discharge = 22,22 ¢ofs
Discharge volume 39,68 acre ft

tine rainfall  hydroqraph tine rainfall  hvdrograph
{hr.) fin,) {efs) (hr.) {in.} {cfs)
.00 2.000 8.000 * 8.1¢ $.868 0.985

8.20 2.068 g.016 * 8.3 0.068 0.043



time
{hr.)
8.30
.40
.60
.80
1,00
1.28
1.40
1.68
1.8¢
2.90
2.28
2.40
2.6
2.8
3.00
3.20
3.48
3.60
3.80
4,00
4,20
4,40
4.60
4,80
5.00
5.20
5.40
5.60
5,80
6.00
6.28
6.40
£.60
6.80
7.00
7,20
7.40
7.68
7.8¢
8.0¢
8.20
8,48
8.60
8.8¢
9.00
9.20
9,40
9.60
9,80
10.9@
14,20
10.4¢
10.68
10,80
11.08
11.2¢
i1.40

rainfall
{in.})

2.068

2.968
g.102
8.182
g.102
0.113
8.113
6.203
8.203
0.283
2.7%4
8.7%4
0.213
8.213
8.213
¢.1n
8.171
8.117
8.117
2.117
.105
8,105
8.085
0.085
0.085
8.017
g.e77
8.085
2.08%
9.085
9.000
@.000
0.000
0.000
¢.900
8.900
0.%0¢
9.900
0.000
¢.400
8.000
¢.000
0.900
0.000
£.900
8.900
9.900
9,900
8.000
0.900
2.900
0.000
8060
9.000
g.000
2.00d
2.000

hydrograph
{cfs)

9.843

8.091
9.289
8.703
1.892
3,540
5,106
7,185
13,367
22,875
59.831
135,978
214.652
209.108
143,748
103.766
89,625
84,253
77.404
69,224
65,148
£3.323
62.502
60,849
88,444
§7.283
56.389
56,853
57.155
58.801
54.17¢
38.713
25,258
28.219
12,762
18,928
17,266
16.480
15.674
14,834
13,969
13.083
12,183
11,284
14,393
9,600
8.93¢
8,355
7.826
7,341
£.895
6.485
£.17
5.75%
5.427
5.122
4.840
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tine
{kr.)

8.5
2.78
3.90
1.18
1,30
1.5
1,78
1,99
2,18
.30
.58
2,78
2.9
3.19
3.3
3.5
3.70
3.99
4.1¢
4,38
4,58
4.7¢
4,99
5.1¢
5.38
5,50
5.79
5,90
6.18
6,30
6.50
6.78
6.99
7.13
7,38
7.50
1.78
7.9¢
8.10
8.3
8,50
8.7
8.90
9,19
9.30
9.50
9.78
3.99
12,18
10.36
10,50
16.79
10.9¢
i1.1¢
11,36
11.50

rainfall
{in.)

2.068
8.1
0,182
3.113
2.113
2.113
0,203
9.283
2,794
8.7%4
3.7%4
8.213
3.213
¢.1m
8.1
2.1
2.117
2.117
9.195
.18
2,105
9.085
8.985
.17
8.077
2.4M
8.985
.085
0.600
2.200
0.408
0,000
5,000
2,000
1,000
2.469
2.000
0.4900
4,008
0.000
8.000
9.000
¢.002
2.900
8.200
¢.000
¢.000
2.900
2,200
2,000
2,000
9.900
0.000
2,200
9.000
3,000

hydrograph

(cfs)

9.167

Cop.447

1,283
2,674
4,353
5,800
1¢.e77
17.41%
3137
93.874
180.983
222,216
176.428
119,434
95,066
36.3%0
81.014
72,925
86,751
64.149
62.845
£1.814
59,503
57,762
36,846
56,086
56.453
58,060
58,141
47.569
30.821
21,932
19,315
18.399
17,651
16.875
16.081
15,258
14,404
13,529
12,633
11,733
18.836
9,981
9,250
8.637
8.085
1.578
7,113
5,685
5,293
5,928
5.588
5.2M
4,978
4,707



tige
(hr.)
11.50

11,60
11.80
12.0¢
12,20
12.40
12.6@
12.80
13.08
13.20
13.40
13.6¢
13,80
14.00
14.20
14.40
14.60
14,80
15.00
15.20
15.40
15,68
15.8¢
16.00
16.20
16.40
16,60
16.80
17.00
17.20
17.4¢
17.60
17.88
18.00
18,20
18,48
18,68
18.8@
19.00
19.20
19,40
19.6¢
19,80
28.90
20.20
20.40
20.60
20,80
21.00

rainfall
(in.)
8.000

2.900
9.000
¢.000
VR
0.000
0.0008
.00
0.000
0.000
3,000
¢.000
¢.000
¢.000
0.000
0.000
3.900
8.60¢
8,000
2,900
8,900
¢.000
¢.000
8.000
6.00@
9.000
.90
0.002
8.000
0.000
2.000
f.000
VR
5.009
9.4900
0.900
¢.080
¢.000
0.900

‘0.000

9.040
0.000
7,000
0,908
0.90d
9.00¢
9.000
9,000
@.900

hydrograph
{cfs)
4,787

4.578
4,335
4,189
3.900
3,708
31,532
3378
3.235
3.99
2,963
2,826
1,690
2,554
2.418
2,282
2,146
2,009
1,873
1737
1,603
1471
1,349
1,213
1.088
9.966
9.846
8.731
8.622
9.520
8.437
8.37%
8,323
8.278
8.237
b.281
7,169
§.141
8.116
8,094
8.7
0.e38
9,043
2.031
2,021
0.612
2,006
b.022
.90

L . T S S . T S T T T O . T T T Y T PO vy

time
(r.)

11,78
11,9
12,19
12,30
12,58
12.72
12,99
13.19
13,38
13.50
13.78
13.9¢
14,19
14,30
14,5¢
4.7
14,92
15.10
15,30
15,50
15.78
15,90
15.18
16.30
16.5¢
16.70
16.98
17.18
17,3
11,5
11,78
17,59
18.1@
18.30
18.59
18.7¢
18.98
19.18
19.38
19.50
19.7¢
19,99
29,18
20,30
20.50
20.78
20,99

rainfall
(in.)

¢.000
0008
0,900
2.000
4.000
.000
R
0.000
5.002
2.000
0.000
9.000
¢.00e
8.040
¢.000
0.000
0.900
£.000
9.000
3,000
2.000
4.00@
2.000
8.000
8.000
2.000
3.000
0.000
3.000
.000
0.000
%.000
0.008
2,000
3.000
¢.000
§.000
£.000
2.200
0.900
$.000
0.000
9.000
.000
0,900
0,900
6,900

hydrograph
{cfs)

4,434
4,222
4.083
3.802
3,618
3.451
3.383
3.187
3.831
2,895
2,758
2,622
2,486
2,350
2,214
2,477
1,941
1,885
1,670
1,537
1.405
1,276
1.15¢
1,926
.966
.788
8.676
2.569
8.476
.403
9.348
9,300
.257
2.219
2.185
4,158
8.128
8.105
8.084
2.066
.85
@.037
2,025
9.01¢
.00
8.004
g.001



West Slurry Cell

The West Slurry Cell is an inactive slurry dewatering and settling
pond. The cell is to be incorporated into the refuse pile as the
next refuse lift is placed.

The West Slurry Cell is a temporary control structure with MSHA
No0.1211-UT-09-01813-01. Designed specifically to hold slurry, the
cell was last used as a slurry cell in 1975. Since 1975, dry coal
fines from other slurry cells have been placed in the cell. The
cell was designed as a totally containing structure, and no outlet
structures exist for the cell.

Use of the cell was suspended until the refuse pile reached an
elevation ensuring a higher stability factor for the Cell. The
refuse pile has attained this elevation. Sunnyside has no plans to
use the Cell for slurry dewatering, but instead intends to use the
area for additional coarse refuse disposal. Plans for incorporation
of this area into the coarse refuse disposal area will be submitted
to the Division.

Prior to and during filling of the area with coarse refuse, the
structure is a temporary impoundment as addressed in R645-301-733.
The structure 1is addressed by the MSHA c¢riteria of 30 CFR
77.216(a). The impoundment meets the single-open channel spillway
exemption of R645-301-743.132 by meeting the requirements of R645-
301-742.225.1.

The West cell today captures only the surface water runoff from its
own disturbance area. The total watershed area of the pond is
conservatively approximated at 34.8 acres and the flat bottom of
the pond is approximately 14.7 acres, resulting in a large flat
area for storm water accumulation. Consequently, a 1@-year, 24-hour
storm event will leave less than 4-inches of water in the bottom of
the cell; the 100@0-vear, 24-hour storm approximately 5-inches. The
impoundment totally contains the probable maximum precipitation
requiring 29.18 acre-feet of storage within the 172 acre-feet of
available capacity.



Sunnyside Coal Company DATA SUMMARY File:  Ponddata.wql
¥EST SLORRY CELL
MSHA 1211-UT-89-@1813-01

WATERSHED AREA Slope  Elev $ Routing Elev . COMMEXTS
-------------------- Acres  Length Change Slope (N Segment Length Change
Pond Surface .80 2,1%.6 4.0 8.7 95 Overland Pond
Totals 34.80
POND CAPACITIES Acre-
-------------------- Feet
Total As-built Capacity 172.00
Capacity w/2' freeboard 132.00 Excludes capacity above freeboard
femporary storage capacity  6.99 Capacity between outlet & freeboard
Sediment load capacity 1.00 Design sediment load capacity
Available Capacity 131.00 Typ. capacity for 24-br retention
STORM DATA SCS 6-br design §SCS Type II SC§ 6-hr design 8CS 6-hr design
-------------------- 25-year, 6-hour 19-year, 24-hour 10@-year, 6-hour PMP, 6-hour
Precipitation 1.62 inches 1.84 inches 2.05 inches 10,67 inches
Peak Discharge 27,16 ¢fs 34.00 cfs 31,29 cfs 236.89 cfs
Discharge Volume 3,26 acre-feet 3.86 acre-feet 4.44 acre-feet 29,18 acre-feet
QUTLET DATA
-------------------- CHp Pipe Spillway
Diameter None feet None feet None
Slope ft/ft ft/ft
Nanning’s o
Discharge cfs efs
Velocity fps fps
SEDIMENT LOAD - Required fed Cap. A= R K L§ cp
[Uniform Soil Loss Equation] Acre-feet Tons/Ac
hrea I 0.03 9.6 0 622 &3t 045 Disturbed Bare P=1 C=.45

Totals 8.03



Project Title = West Slurry Cell
WATERSHED HYDROGRAPH
Inflow into structure # 1
Structure type: Rull

-- Watershed data for watershed # 1

Curve number = 95,9

Area = 34.8 acres
Bydraulic length = 7150.06 Feet
Elevation change = 14.0 feet.

Concentration time = 9,37 hours
Concentration time type = SCS Upland Curves
Unit bydrograph type = Disturbed

-- fotal Area = 34.8 acres
-- Storn data
Total precipitation = 1.6 inches
Storm type = §CS 6 bour design storm
Peak Discharge = 27.16 cfs
Discharge volume = 3,26 acre ft
tine rainfall  hydrograph tine raiefall  hydrograph
(kr.) {in.} {cfs) {br.) {in.} (cfs)
0.00 9.000 9.000 * 0.18 0.618 8.000
¢.2¢ 0.0l ¢.000 * 9.30 8.010 0,000
e.40 6.018 8.000 * 9.50 6.010 6.000
9.60 8.016 0.000 * 0.78 8.016 0.000
9.80 8.016 0.000 * 6.99 9.016 8.005
1.00 0.016 0.044 ¢ 1,19 8.017 0.15%
1.20 8.017 9.33 ¢ 1.3 8.017 8.571
1.40 0.017 8.825 ¢ 1.5¢ 0.017 1.877
1.60 0.831 1,563 ¢ 1.78 9.031 2.141
1.80 8.031 2,932 * 1.9 .831 3,656
2,80 0.031 4.263 * 2,10 8121 6.816
2,20 8.121 11.787 * 2.3 8.121 18.109
2.40 8.121 23.413 ¢ 2.5¢ 8.121 27.159
2.60 .032 7,131 ¢ 2.7 ¢.032 23,816
2.80 0.832 18,657 ¢ 2.9¢ .032 15,204
3.00 6.032 13.568 ¢ 3.10 8.026 12,479
.20 8.026 11,193 ¢ 3.3 8.026 9,957
3.40 8.026 9.063 * 3.50 0.02¢ 8.534
3.60 6.018 8.037 * 3.79 9.018 7.458
3.80 6.018 6.767 * 3.9 9.018 6.299
§.00 8.018 6.055 * 4.10 8.016 5.863
4.20 9.01¢ 5.642 * §.30 9.016 5.412
§.40 8.016 5,254 ¢ 4.50 6.016 5.169
4.60 6.013 5.033 * 4.78 0.013 4,823
4.80 8.013 4,571 * 4.9 0.013 §.401
5.00 8.013 4,313 * 5.10 8.012 4,24
5.20 g.012 §.104 ¢ 5.3 g.012 3,971
5.40 8.012 3.881 ¢ 5.5 8.012 3.833
5.60 8.013 3,853 ¢ 5.7 0.613 3.925
5.80 0.013 4.022 ¢ 5.9 8.013 4,089
6.90 8.013 4,124 * 6.10 8.000 3712



time rainfall  hydrograph tine rainfall  hydrograph

{br.} {in.} (cfs) (kr.) {in.} {cfs)
6.10 0.000 72
6.20 .000 2,864 * 6.30 0,000 1.806
6.40 0.000 1.69 6.50 8.009 8.718
6.60 .080 8.508 * 6.7 2.000 8.332
6.80 9.000 8.193 * 6.99 2.000 2,092
E

1.80 0.000 8.021



Project Title = West Slurry Cell
WATERSHED HYDROGRAPH
Inflow into structure # 1
Structure type: Full

-- Watershed data for watershed # 1

Curve number = 95,0

Area = 34.8 acres
Bydraulic length = 2150.60 Feet
Elevation change = 14,0 feet,
Concentration time = 8.37 hours

f

Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- fotal Area = 34,8 acres
-- Stors data
Total precipitation = 1.8 inches
Stora type = §CS Type 2 storm, 24 hour stora
Peak Discharge = 34.00 cfs
Discharge voluse =  3.86 acre ft
tine rainfall  bydrograph tine rainfall  hydrograph
(kr.) (in.) {cfs) {br.) {in.) (cfs)
8.00 0.000 8.000 * 6.10 0.902 0.000
- 8.2 @.002 9.000 * .30 0.002 0.000
.40 ¢.002 .00 * 6.50 .082 9.000
.60 8.002 g.000 * ¢.70 8.002 9.000
0.80 0.082 6.000 * 8.9 8.002 0.000
1,80 .002 8.008 * 1.10 0.002 0.000
1.20 6.002 9.080 * 1.36 8.002 0.900
1.40 0.002 ¢.000 * 1,50 6.002 9.000
1.60 ¢.002 ¢.000 * 1.78 @.002 ¢.000
1,80 8.002 .00¢ * 1.98 0.902 0.000
2,00 0.002 0.000 * 2,10 0.002 0.000
2.20 0.002 g.000 * 2.30 0.002 0.000
2.40 9.002 0.000 * 2.50 0.9002 0.000
2.60 8.802 0.000 * 2.78 6.002 0.000
2.80 2.082 0.000 * 2.% @.002 ¢.000
3.00 8.002 g.000 * 3.1¢ 2.003 0.000
.2 8.083 0.000 * 3.3 .003 0.000
3.40 8.003 0.000 * 3.50 0.002 0.000
3.60 0.083 0.000 * .7 0.003 @.600
3.80 0.083 .000 * 3.% ¢.002 0.000
4.90 @.003 9.008 * 4,10 2.003 0.000
4.20 @.003 9.000 * 4.3 0.003 0.000
4.40 2.003 0.000 * 4.50 0.903 9.000
4.60 0.083 0.000 * 4,70 0.003 8.001
4.80 0.003 0.604 * 4.9 2.003 0.609
5.00 9.003 g.017 ¢t 5.18 0.003 .026
5.2 0.003 8.035 * 5,38 9.003 0.045
5.40 0.003 9.055 * 5.50 8.003 9.065
5.60 8.003 8.875 * 5.78 8.003 9.086
5.80 ¢.003 ¢.0% * 5.99 @.003 0.186
6.00 0.003 g.115 ¢ 6.10 6.004 2.129



tine rainfall  hydrograph tine rainfall  hydrograph

(br.} {in.} {cfs) {bhr.) {in.) (cfs)
.16 8.004 8.128
6.20 0.004 0.147 ¢ 6.30 8.004 8.167
6.40 0.004 9.185 * 6.50 8.004 0.201
6.60 0.004 0.216 * 6.78 6.004 8.231
6.80 0.004 0.245 * 6.9 2.004 8.258
7.00 6.004 8.271 * 1.18 0.004 9.284
7.28 9.004 0.297 ¢ 1.3 0.004 9.308
7.40 8.004 9.319 * 7.5¢ .004 8.33¢
7.66 0.004 9.343 ¢ 1.7¢ 0.004 8.355
7.80 9.084 0.365 * 7.9 9.004 9.375
.90 9.004 8.385 * .18 8.005 2.41¢
8.20 0.005 g.448 * 8.30 .005 6.4
8.40 9.005 8.528 * 8.5 0.005 8,553
8.60 6.005 0.579 * 8.70 9.005 8.610
8.8 6.005 0.643 * 8.9 0.005 8.67¢
9.60 0.005 0.693 * 9,10 9.006 0.724
.20 2.006 8.766 * 9.3 8.006 8.811
9.40 8.006 9.848 * 9.5¢ 8.006 8.876
*

9.60 .007 .913



Project title = West Slurry Cell
WATERSHED HYDROGRAPH
Inflow into structure # 1
Structure type: Rull

-- Natershed data for watershed § 1

Curve pumber = 958
Area = 34.8 acres
Hydraulic length = 7150.00 Feet

Elevation change 14,9 feet.
Concentration time = 0,37 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- Total Area = 34.8 acres
-- Storn data

Yotal precipitation = 2.8 inches

Storm type = §CS 6 hour design storm

Peak Discharge = 37,29 cfs

Discharge volume =  4.44 acre ft
tine rainfall  hydrograph tine rainfall  hydrograph
{br.) {in.) {cfs) (hr.) (in.) {cfs)
0.00 6.000 8.600 * 9.10 8.013 .00
.20 .013 0.000 * 0.3 0.013 9.000
0.40 8.613 0.000 * 9.5 8.013 0.000
.60 8.920 ¢.000 * 8.7¢ 0.020 0.000
0.80 8.020 8.025 * .90 0.020 0.122
1.08 0.020 0.320 * 1.19 8.022 8.621
1.28 8.022 9.982 * 1.30 8.022 1,369
1.4¢ 0.022 1.749 ¢ 1.5 0.022 2.118
1.60 .839 2.142 ¢t 1.78 9.039 3.697
1.8 8.039 4,862 * 1.9¢ 9.039 5.871
2,99 8.039 6.667 * 2.19 8.153 10.232
2,20 9.153 17.¢18 * 2.3 8.153 25.744
2,40 8.153 32.668 * 2.5 9.153 31.292
2.60 0.041 36.874 ¢ 2.78 8.041 32,164
2.80 0,041 25,412 * 2.9 8.041 28.392
3.00 8.041 18,120 * 310 0.033 16.59¢
3.20 8.833 14.815 * 3,30 8.033 13,133
3.40 .033 1921 * 3.90 0.033 11,282
3.60 8.023 10,535 ¢ 3.7¢ 8.023 9,766
3.5 2.623 8.853 ¢ 3.90 0.023 8.233
4,00 8.023 7.908 * §.18 9.020 7.653
4.20 0.020 7.36 * 4.3 6.020 7.055
§.40 9.020 6.846 * §.50 9.020 6.730
4,60 8.016 6.551 ¢ 4.78 8.016 6.274
4.80 0.016 5.944 * §.9¢ 8.616 5,721
5,00 8.016 5.605 * 5.10 9.015 5.487
5.20 0.015 5,329 ¢ 5.3 9.015 5.18%
5.40 8.015 5.03% ¢ 5.5 9.015 4.972
5,60 8.016 4,99 * 5.70 8.01¢ 5,089
5.80 0.016 8,213 ¢ 5.% 0.016 5.297
6.00 9.016 5.341 * 6.10 0.000 4,807



tine rainfall  hydrograph tine rainfall  hydrograph

{br.} (in.) (cfs) (hr.} {in.) {cts)
6.10 6.000 4.807
6.20 0.000 3.709 ¢ 6.30 6.000 2.338
6.4¢ 8.000 1.412 ¢ 6.50 8.000 6.93¢
6.6@ 6.000 9.658 * 6.7 0.000 8.43¢
6.86 9.000 8.25 ¢ 6.9¢ 9.000 8.119
H

1.00 0,000 .83



Project YTitle = Kest Slurry Cell

¥ATERSHED HYDROGRAPH
Tuflow into structure $ 1

Structure type: Null

-- Watershed data for watershed # 1

Curve puaber = 95,8

Area = 34.8 acres
Bydraulic length = 2150.00 Feet
Elevation change = 14.0 feet.

Concentration tine = .37 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

-- fotal Area = 34.8 acres
-- §tora data
Total precipitation = 1.7 inches
Storm type = 58 6 hour design storm

236.89 cfs
29,18 acre ft

Peak Discharge
Discharge volume

tine rainfall  hydrograph tine rajinfall  hydrograph
(br.) (in.) (cfs) {br.} {in.} {cfs)
.08 @.000 ¢.000 * .10 0.068 0.000
2.20 2,068 8.063 * 0.30 8.068 .632
8.40 0.068 2.65% * 0.50 9.868 4,382
0.60 8,102 7.568 * 8.7 .182 11.514
0.80 8.1 15,893 * .90 0.102 19,586
1.00 g.102 24717 * 1.10 8.113 25,891
1.28 6.113 27.66¢ * 1.30 8.113 38.063
1.4¢ 8.113 31.928 * 1.50 2.113 33.260
1.60 0.203 37.237 ¢ 1.7 8.203 44,951
1,80 0.203 82,246 * 1.9 €.203 58.032
2.00 0.283 61,352 * 2,10 2.794 84.097
2.2 0.7%4 127.406 * .38 0.794 180, 565
2.40 8.794 27,166 * 2.50 8.794 236.887
2.60 8.213 227,469 * 2.78 0.213 195,114
2.80 8.213 150.957 ¢ 2,99 .213 121,446
3,00 6.213 106.636 * 3.10 8.171 96.392
.20 8.1m 85.843 * 3.30 .17t 74,761
3.40 8.1 67.327 ¢ 3.50 8.171 62,935
3.60 8.117 58.988 * .7 8.117 54,563
3.0 e.117 49.362 * 3.9 8.117 45.817
4.00 8.117 43,927 * 4.10 0.1085 42.440
4.2 0.185 40.753 * 4.3 @.105 39,613
.49 6.105 37.802 * 4.50 g.105 37.120
4.60 6.085 36.09 * 4.7 0.085 34,532
.80 2.085 32,687 * 4.9 @.085 31.430
5.00 0.085 30.763 * 5.10 8.e17 38,092
5.2 ¢.em 29.284 * 5.3 8.em7 28.228
5.40 8.817 27,558 * 5.50 9.e717 27.189
5.60 0.085 27,303 ¢ 5.7 0.085 21,781
5.80 0.085 28.450 * 5.9 £.085 28.891
6,00 0.085 29.114 * 6.1 ¢.000 26,199



tine rainfall  hydrograph tine rainfall  hydrograph

{br.) {in.) (cfs) {hr.) (in.) {cts)
6.10 6.000 26,19
6.20 0.000 22202 ¢ 6.3 VR 12,731
6.40 8.000 7.691 * 6.5¢ 9,000 5.064
6.60 0.060 3.581 ¢ 6.7¢ 0.000 2,341
6.8¢ 0.000 1,363 ¢ 6.9¢ 0.000 0.647
*

1.00 6.600 0.192





