ANVJHOOD TVOD NYdLSIM AdOdvad

3o,

BUOZIIY ‘AJunoy) ofeasN
UITA] BIUSARY
(1om0T) €-6N
2IN)oNng uonmuaIpas Arerodua],

LAOdTY NDISHA



-!-

Spuod uonejuswipag pasodord g-6N pue ‘| g-6N ‘TH-6N- 1# LIIHXa
WRAY UL0)G MOH-9 ‘aX-001 (Indng pue indup) pavoads- O XIANIIdY
WaAY ULI0)S MOH-HT ‘Teaf-01 (nding pue nduy) +qvDaas- g XTIANIJY

SUORE[NO[ED UOHEIUSUNPAS pue JI[NeIpAH ‘ABO[OIPAH-  V XIANAddY

Qe s ] I S VAT @
g7 TANNYHD LHTLO0 ANV AYMTIdS AONIOYTNE
s SATAVYAAH
A T ADOTOHAAH
AR g e g
g e TN
g s e L TN N O]
1o Te (Nt 4 |
g s O] O GE A ] T
e (T T BT
J e e O ] SOITONTT N

adeg

SINZLNOD 40 HTdV.L



N9-B SEDIMENTATION POND HYDRAULICS TABLE

Units 10-Yr, 24-Hr 100-YTr, 6-Hr
Storm Storm
Initial Reservoir Volume Condition Empty Full to
emergency
spillway
Inflow
Peak Flow cfs 7461 313.28
Volume ac-fi 573 37.97
Storage
Peak Stage msl N/A 6694.5
Emerg. Spillway Eley. msl 6692 4 6692.4
Peak Storage ac-fi N/A 24.2
Storage Capacity ac-i 19.56 19.56
Oulflow
Peak Flow cfs N/A 286.7
Spillway Elevation sl 6692.4 6692 .4
Embankment Crest Elev. msl 06697 4 6697 4
Peak Stage msl - 06945
Frecboard il -- 249
Emergency Spillway Channel
Flow Depth il “ 2.1
Crilical Velocity fps - 6.2
Mannings "n” -- -- 0.048
Width ft - 35
Outllow Chanunel
Slopc Y -~ 25
Normal Velocity [ps = PR
Normal Depth h - 0.9
Mannigs “n” -- = 00635
Riprap D+, it -- Y9



EMERGENCY SPILLWAY AND OUTLET CHANNEL

The emergency spillway and outlet channel for N9-B will be a trapezoidal channel with dimensions listed

below. The alignment and dimensions are shown on Exhibit 1.

Minimum Channel Depth

Channel Width

Channel Length

Sideslopes (Florizontal to Vertical)

Average Slope

Maximum Slope

Spillway Elevation

2.5
20

35

45
156

3:1

0

25

6692.4

ft
ft

or flatter

%

%

ft

A minimum 15-foot long riprap-lined channel will be constructed beyond the toe of the embankment as a

transition into the downstream channel.

STORAGE CAPACITY

The impoundment stage-capacity table (see Exhibit 1) is based on the 1983 aerial topographic mapping

conducted for Peabody Western Coal Company. Structure N9-B is designed to contain approximately

19.56 acre-feet.

The calculations for the sediment load entering structure N9-B were made utilizing the Revised Universal

Soil Loss Equation with the following parameters:
1.

2.

Rainfall Factor, R

Soil Erodibility Factor, K
Slope Factor, LS

Cover Factor, C

Erosion Control Factor, P

40

0.12

5.44

1.0

0.8



The hydrelogic analysis gives the storage volume required to contain the 10-year, 24-hour storm, and
the remaining storage volume available for storing sediment. Structure N9-B has sufficient storage
capacity to contain the 10-year, 24-hour storm and has additional capacity to store excess munoff from
the N9-B1 and N9-B2 watersheds, The combined storage capacity was determined for all three

structures in series and the results of the analysis are presented in the following table,

Combined Storage for Structures N9-B2, N9-B1 and IN9-B

N9-B2 N9-BI N9-B COMBINED
{(Upper) (Middle) {Lower)
Total Storage Capacity (ac-ft) 19.55 19.58 19.56 58.69
10-Year, 24-Hour Storm Inflow(ac-ft) 8.80 15.34 5.73 20.86
Available Sediment Storage Capacity - - - 28.83
Sediment Inflow Rate/Year {ac-fi/yr) 1.37 1.77 0.68 3.32
Sediment Storage Life {yr) - - - 7.5

The following appendices and drawing are attached and complete this design report.

Appendix A- Hydrology, Hydraulic, and Sedimentation Calculations

Appendix B- SEDCAD4 (Input and Output} 10-Year, 24-Hour Storm Event

Appendix C- SEDCAD4 (Input and Output) 100-Year, 6-Hour Storm Event

Exhibit #1- N9-B2, N9-Bland N9-B Proposed Sedimentation Ponds




APPENDIX A

Hydrology, Hydraulic, and Sedimentation Calculations



PEABODY WESTERN COAL COMPANY

CALCULATED HYDROLOGIC DATA

TIME OF CONCENTRATION:

Start Elevation (ft) =
End Elevation (ft) =
Elevation Difference, E (ft) =

Watercourse Length (ft) =
Watercourse Length (mi) =

Tc = (11.9L"3/E)*0.385 =

PROJECT: N-9 MINING AREA

STRUCTURE: B

6695
6683
12

352
0.067

0.044

hours

ROUTING PARAMETERS:

Between structure routing parameters were calculated using the SCS Upland mathod in SEDCAD4.

Input and output parameters are shown on the SEDCAD4 printouts in Appendices C.

SCS CURVE NUMBER:
Cover Type Soil Grou Curve Area (acres) [ CN*A
VP P| Number ea (acre rea

Pinyon Juniper D 83 0.058 4.814
Saltbrush D 79 0.009 0.711
Distrubed Land B 86 74.27 6387.22

TOTAL: 74.337 6392.745
Weighted CN = Total CN * Area/ Total Area = 86

Note: During Operations the open pit will collect most of the runoff from disturbed areas.

The worst case is when the open pit is reclaimed and runoff from a larger area

or regraded soil reports directly to the pond.

DRAINAGE BASIN ARFA:

74.337

Acres



PEABODY WESTERN COAL COMPANY
CALCULATED SEDIMENTOLOGY DATA

STRUCTURE: B

SOIL ERODIBILITY FACTOR:

Soil Type Eredibility Factor, K Area K*Area
3F 0.02 0.067 0.00
Disturbed 0.12 74.27 8.91
TOTAL 74.337 3.91

Weighted K = Total K * Area / Total Area =

SLOPE FACTOR:
Slope Angle
0,
Length (ft) Slope (%) m (deg) LS Factor

391 50 12.79% 0.60 7.29 448
302 65 21.52% 0.60 12.15 7.14
312 60 19.23% (.60 10.89 6.41
412 45 10.92% 0.60 6.23 3.75

Average LS = 5.45

The LS Factor was calculated by:
LS=(Slope Length/72.6)"m*(10.8sin(slope angte)+.03) for slopes < 9%
LS=(Slope Length/72.6)"m*(16.8sin(slope angle)-0.5) for slopes > 9%

Where:
Slope <3% m=03
Slope = 4% m=04

5% >Slope <10% m=05
Slope > 10% m=0.6



Cover and Practice Factors:

STRUCTURE: B

er Area Cover Practi
CT(;/‘;;? C(?’/Z) C?lz/?);)y {acres} Factor, C C* Arca Factc::j; B

Pinyon Juniper 40% 25% 0.058 0.22 0.01 1.00 0.058
Sagebrush, Grass 40% 25% 0 0.2 (.00 1.00 0
Saltbrush 40% 25% 0.009 0.2 0.00 1.00 0.009
Disturbed 0% 0% 74.27 1 74.27 0.80 59416

TOTAL: 74.337 74.28 59.48
Weighted C = Total C * Area/ Total Area= 1.00
Weighted P = Total P * Area / Total Area= 0.80

RAINFALL FACTOR:
R= 40




PEABODY WESTERN COAL COMPANY
CALCULATED SEDIMENT YIELD

STRUCTURE: B

The following spreadsheet calculates the predicted sediment yield for the project area. The gross sediment yield

is determined according to the Revised Universal Soil Loss Equation.

PARAMETER DESCRIPTION VALUE
Annual Rainfall Factor ( R) 40.00
Soil Erodibility Factor (K) 0.12
Length Slope Factor (L) 5.45
Cover Factor(C) 1.00
Practice Factor (P) 0.80

Gross Annual Sediment Yield

Sediment Density

Gross Annual Sediment Yield
Sediment Delivery Ratio
Estimated Annual Sediment Yield

Watershed Area
Watershed Annual Sediment Yield

Number of Years
Calculated Sediment Volume

20.89 tons/acre/year

94.00 pcf
0.0102 acre-feet/acre/year
90%
0.0092 acre-feet/acre/year

74.34 acres
0.68 acre-feet/year

1.00 years
0.68 acre-feet



TRAPEZOIDAL CHANNEL ANALYSIS
CRITICAL DEPTH COMPUTATION

N9-B POND
November 16, 2004

PROGRAM INPUT DATA

DESCRIPTION VALUE
Flow Rate (€f8).....cccvmiiiiniirecrereieiiienns 313.28
Channel Bottom Slope (ft/ft)......ccccoovvcervvninenn. 0.005
Manning's Roughness Coefficient (n-value)................... 0.048
Channel Left Side Slope (horizontal/vertical)............... 3.0
Channel Right Side Slope (horizontal/vertical).............. 3.0
Channel Bottom Width (ft).........ccooeceincinnicnnnes 35.0

COMPUTATION RESULTS
DESCRIPTION VALUE
Critical Depth (£t)-+wrrserssreresmsersscammansnen 1.3
Critical Slope (ﬂ/ﬁ) ...................................... 00321
FlOW VelOCity (fps) ......................................... 617
Froude Number:« - oresereesresmmcsnesinincinos 1.0
Velocity Head (ft) .......................................... 059
Energy Head (ft) ............................................ 19
Cross-Sectional Area of Flow (sq ft)--eeeeeereseeee: 50.74
TOp Wldth Of F]OW (ft) ...................................... 4282

HYDROCALC Hydraulics for Windows, Version 1.2 Copyright (c) 1996
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone:(281)440-3787, Fax:(281)440-4742, Email:software(@dodson-hydro.com

All Rights Reserved.



SEDCAD 4.0

Andanht 160A Bamala | Sahuah

N9-B POND OUTFLOW CHANNEL

Material: Riprap

Trapezoidal Channel
( Bottom ¢, ° SRt oy | P Fresbourd Freeboard ]
5 . eslo laesiope ope
Width (ft) Ratiope Ratiop pe Depth (ft} % of Depth Ll 53
(VxD)
35.00 3.0:1 3.0:1 25.0 4.15

PADER Method - Steep Slope Design

w/o Freeboard w/ Freeboard

Deslgn Discharge: 313.28 fs
Depth: 0.85 ft 5.00 ft
Top Width: 40.10 ft 65.00 ft
Velocity: 9.80 fps - B

X-Saction Area: 31.95sq ft a

Hydraullc Radius: 0.791 D
Froude Number: 1.54 ]
Manning's n: 0.0650 ]
Dmin: 5.00in 3

D50: 9.00 In
Dmax: 12.00 In ]

Printed 11-16-2004

SEDCAD Ulility Run



APPENDIX B

SEDCAD4 (Input and Output) 10-Year, 24-Hour Storm Event



SEDCAD 4 for Windows

Peabody Western Coal

Kayenta Mine
N9-B POND DESIGN

10YR 24HR STORM

Gary Altsisi

Filename 1 111604_N9-B_DESIGN_10yr24hr.sc4 Printed 11-16-2004



SEDCAD 4 for Windows

ramblrnhl 100R Bamala [ Srhwoh

General Information

Storm Information:

Storm Type:i 7 NRCS Type II

Filename: 111604_N9-B_DESIGN_10yr24hr,sc4

Deslgn Storm: 10yr-24 hr

Rainfall Depth: 2.100 inches

Printed 11-16-2004



SEDCAD 4 for Windows

L amdrinhl 1Q0R Pamela | Qrbhumh

Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharae Runoff
Area Area 9 Yolume
{ac) (ac) {cfs) (ac-ft)
#1 74.340 74.340 74.61 5.73

Filename: 111604_N9-B_DESIGN_10yr24hr.sc4

Printed 11-16-2004



SEDCAD 4 for Windows

Cambrinkl 1008 Pamala | Qrhueah

Subwatershed Hydrology Detail:

Time of Peak Runoff
Sgu 5‘;\’5 St Conc il Musk X Curve UHS | Discharge Volume
(ac) (hrs) (hrs) Number ! (cfe) (ac-f)
#1 1 74.340 0.044 0.000 0.060 86.000 F ‘ 74.61 5.733
> 74.340 | 74.61 5.733

Filename: 111604_N9-B_DESIGN_10yr24hr.sc4

Printed 11-16-2004




APPENDIX C

SEDCAD4 (Input and Output) 100-Year, 6-Flour Storm Event



SEDCAD 4 for Windows
! nrvhinht 1008 Pamala 1 Rehwsh

Peabody Western Coal
Kayenta Mine
N9-B POND DESIGN
100YR 6HR STORM

Gary Altsisi

Filename: 111604_NS-B_DESIGN_100yr6hr.sc4 Printed 11-16-2004



SEDCAD 4 for Windows

Frrwlrinhi 100A Ramala | Qrhush

General Information

Storm Information:

Storm Type: NRCS Type II
Design Storm: 100 yr-6 hr
Rainfali Depth: 2.400 inches

Filename: 111604_N9-B_DESIGN_100yréhr.sc4 Printed 11-16-2004



SEDCAD 4 for Windows

rrmioahi 4G0R Bamala | Sekhuah

Structure Networking:
‘ :
. Stru (flows  Stru | Musk. K -
Type # into) # (hrs) Musk. X | Description
Pond | #1 ==> #2 0.000 0.000 ; N9-B2 POND
Channel #2 ==> #3 0.000 0.000 ; NS-B2 SPILLWAY
Pond ) #3 ==> #4 0.000 0.000 | N9-B1 POND
Channel #4 ==> #5 0.000 0.000 | N9-B1 SPILLWAY
Pond ‘ #5 ==> End 0.000 0.000 | N9-B POND
#1
&
Pond
#2
a ,
Chan'
#3
o
Pond
#4
& H
Chan'
#5
Pond

Filename: 111604_N38-B_DESIGN_100yr6hr.sc4

Printed 11-16-2004



SEDCAD 4 for Windows

ramdinkht 1008 Bamals | Qrbwah

Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharae Runoff
Area Area 9 Volume
(ac) (ac) (cfs) {ac-ft)
In 155.58 11.37
#1 147.510 147.510
Out 101.19 11.38
#2 0.000 147.510 101.19 11.37
In 323.66 30.77
#3 211.720 359.230
Out 286.057 30.77
#4 0.000 359.230 286.05 30.77
In 313.28 37.97
#5 74.340 433.570
Out 286.65 37.97

Filename: 111604_NS-B_DESIGN_100yrGhr.sc4

Printed 11-16-2004



SEDCAD 4 for Windows

ramfinht 1608 Dameala | Qrhwish

Structure Detail:
Structure #1 (Pond)
NG-B2 POND
Pond Inputs:
| Initial Pool Elev: 6,776.80
Inltiat Pool: 19.55 ac-ft

Emergency Spillway

) Crest Length Left Right Bottorn
Spillway Elev. =™ g Sideslope  Sldeslope  Width (ft)
6,776.80 34.20 3.00:1 3.00:1 20.00
Pond Results:
Peak Elevation: 6,778.32
Dewater Time: 0.36 days

Dewatering time is calculated from peak stage to lowest spiliway

Elevation-Capacity-Discharge Table

E—— Area Capacity Discharge Df:r\;vr:;er
{(ac) (ac-ft) (cfs) (hrs)

6,760.00 0.475 0.000 0.000

6,760.50 0.514 0.247 0.000
[ 6,761.00 0.554 0.514 0.000

6,761.50 0.59 0.802 0.000

6,762.00 0.640 1111 0.000

6,762.50 0.685 1.442 0.000

6,763.00 0.731 1.796 0.000

6,763.50 0.779 2.173 0.000

6,764.00 0.829 2.575 0.000

6,764.50 0.880 3.002 0.000

676500 0932 3.455 0.000 1

6,765.50 0.959 3.928 0.000 T
[ 6,766.00 0.985 4.414 0.000

6,766.50 1.012 4.913 0.000

6,767.00 1.039 5.426 0.000 |

 6,767.50 1.067 5953 0.000 B o o
6,768.00 1.095 6.493 0.000

Filename: 111604_N9-B_DESIGN_100yr6hr.scd Printed 11-16-2004



SEDCAD 4 for Windows

rrarukinhl 100R Pamala | Qrhwah

EN—. Area Capaclty Discharge D_e}_\:vne:;er
(ac} (ac-t) (cfs) (hrs)

6,768.50 1.124 7.048 0.000

6,769.00 1.152 7.617 0.000

6,769.50 1.181 8.200 0.000

6,770.00 1211 8.798 0.000

6,770.50 1.264 9.417 0.000

6,771.00 1.318 10.062 0,000

6,771.50 1.374 10.735 0.000

6,772.00 1.430 11.437 0.000

6,772.50 1.488 12.166 0.000

6,773.00 1.547 12.925 0.000

6,773.50 1.607 13.713 0.000

6,774.00 1.668 14,532 0.000

6,774.50 1.731 15.382 0.000

6,775.00 1.794 16.263 0.000

6,775.50 1.812 17.164 0.000

6,776.00 1.829 18.075 0.000

6,776.50 1.847 18.994 0.000

6,776.80 1.858 19.549 0.000 Splilway #1

6,777.00 1.890 19.924 6.305 5.15

6,777.50 1.971 20.890 22.053 2.20

6,778.00 2.054 21.896 63.313 0.95

6,778.32 2.110 22573 101.195 040 Peak Stage -

6,778.50 2.139 22944 121.954 N
| 6,779.00 2226 24036  193.061

6,779.50 2.314 25170 282223

6,780.00 2,404 26350  391.648

Detailed Discharge Table

Combined
. Emergen Total
Elevation splll wagy (ccé) Discharge
(cfs)
6,760.00 0.000 0.000
6,760.50 0.000 0.000
| 6,761.00 0.000 0.000 |
6,761.50 0.000 0.000
6,762.00 0,000 0.000
6,762.50 0.000 0.000
6,763.00 0.000 0.000
6,763.50 0.000 0.000

Filename: 111604_N9-B_DESIGN_100yr8hr.sc4

Printed 11-16-2004



SEDCAD 4 for Windows

ambinht 100R Pamals | Srhwah

Combined
. Emergen Total
Blevation iy () Discharge
(cfs)
6,764.00 0.000 0.000
6,764.50 0,000 0.000
6,765.00 0.000 0.000
6,765.50 0.000 0.000
6,766.00 0.000 0.000
6,766.50 0.000 0.000
6,767.00 0.000 0.000
6,767.50 0.000 0.000
6,768.00 0.000 0.000
6,768.50 0.000 0.000
6,769.00 0.000 0.000
6,769.50 0.000 0.000 |
6,770.00 0.000 0.000
6,770.50 0.000 0.000
6,771.00 0.000 0.000
6,771.50 0.000 0.000
6,772.00 0.000 0.000
6,772.50 0.000 0.000
6,773.00 0.000 0.000
6,773.50 0.000 0.000
6,774.00 0.000 0.000
6,774.50 £.000 0.000
6,775.00 0.000 0.000
6,775.50 0.000 0.000
6,776.00 0.000 0.000
6,776.50 0.000 0.000
6,776.80 0.000 0.000
6,777.00 6.305 6.305
6,777.50 22.053 22.053
6,776.00 0.000 63.313 |
6,776.50 0.000 121.954
6,779.00 0.000 193.061
677950 0.000 282.223
6,780.00 0.000 391.648 |

Structure #2 (Riprap Channel)
N9-B2 SPILLWAY

Trapezoidal Riprap Channel Inputs:
Material: Riprap

Filename: 111604_N39-B_DESIGN_100yr6hr.sc4

Printed 11-16-2004



SEDCAD 4 for Windows

M ar:kahkl 1008 Pamala | Schwoah
8
Bottom . €T gehe o | Fresbosrd  Freeboard =250
. ldesiope |aeslope opa
widh (@) RS Thate. o | Depti(®)  %ofDepth '
20.00 3.0:1 3.0:1 25.0 f 2.62

Riprap Channel Results:
PADER Method - Steep Slope Design

w/o Freeboard w/ Freeboard
Design Discharge: 101.19 fs
Depth: 0.57 ft 3.9
Top Wldth: 2345 ft .17 1t
Velocity: 8.11 fps
X-Section Area: 12,48 sq ft
Hydraulic Radius: 0.528
Froude Number: 1.96
Manning's n: 0.0600
Dmin: 3.00in -
D50: 6.00 In
Dmax: 9.00 In
Structure #3 (Pond)
Na-B1 POND
Pond Inputs:
Initial Pool Elev: 6,703.60
Initial Poal: 19.58 ac-ft

Emergency Spillway

. Crest Length left Right Bottomn
Spiliway Elev. =™ Sideslope  Sldesiope  Width (ft)
6,703.60 45.00 3.00:1 3.00:1 35.00
Pond Results:
Peak Elevation: 6,705.72
Dewater Time: 0.38 days

Dewatering time Is calculated from peak stage to fowest spilfway

Elevation-Capacity-Discharge Table

Filename: 111604_N9-B_DESIGN_100yréhr.sc4 Printed 11-16-2004



SEDCAD 4 for Windows

anubinht 1G0A Pamala | Qechumh

E—— Area Capacity Discharge Dt;\:vn?;er
(ac) (ac-ft) (cfs) (hrs)

6,690.00 1.000 0.000 0.000

6,690.50 1.032 0.508 0.000

669100  1.064 1.032 0.000

6,691.50 1.097 1.572 0.000

6,692.00 1.130 2.129 0.000

6,692.50 1.164 2.702 0.000

6,693.00 1.198 3.293 0.000

6,693.50 1.233 3.900 0.000

6,694.00 1.268 4.525 0.000

6,694.50 1.304 5.168 0.000

6,695.00 1.340 5.829 0.000

6,695.50 1.367 6.506 0.000

6,696.00 1.394 7.196 0:000

6,696.50 1.421 7.900 0.000

6,697.00 1.449 8.617 0.000

6,697.50 1.476 9.348 0.000

6,696.00 1.504 10.093 0.000

6,698.50 1.533 10.853 0.000

6,699.00 1.561 11.626 0.000

6,699.50 1.590 12.414 0.000

6,700.00 1.619 13.216 0.000

6,700.50 1.660 14.036 0.000

6,701.00 1.701 14.876 0.000

6,701.50 1.742 15,737 0.000 - !

6,702.00 1.784 16.618 0.000

6,702.50 1.826 17.521 0.000

6,703.00 1.869 18,444 0.000 N

6,703.50 1.912 19.390 0.000

6,703.60 1.921 19.582 0.000 Spillway #1

6,704.00 1.935 20.353 25.197 5.95
| 6,704.50 1.952 21.324 56.700 1.90

6,705.00 1.969 22304 136.422 0.75
 6,705.50 2.086 23318 235292 0.35
 6,705.72 2.138 23780  286.048 0.5 Peak Stage

6,706.00 2.206 24391 353.166

6,706.50 2.329 25524 498252
 6,707.00 2.456 26720 669.401

6,707.50 2.586 27.981  868.331

6,708.00 2.719 29.307  1,081.005 _
| 6,708.50 2.856 30701 1,318.253 -

6,708.60 2.884 30.988  1,368.679

Filename: 111604_NS8-B_DESIGN_100yr6hr.scd

Printed 11-16-2004



SEDCAD 4 for Windows

ramibinhl 106R Damela | Srhwah

10

Detailed Discharge Table

Combined
. Emergen Total
Elevation 5 p:FIwa?y (CC]}/S) Discharge
(cfs)
6,690.00 0.000 0.000
 6,690.50 0.000 0.000
6,691.00 0.000 0.000
6,691.50 0.000 0.000
6,692.00 0.000 0.000
6,692.50 0.000 0.000
6,693.00 0.000 0.000
6,693.50 0.000 0.000
6,694.00 0.000 0.000
6,694.50 0.000 £.000
6,695.00 0.000 0.000
6,695.50 0.000 0.000
6,696.00 0.000 0.000
6,696.50 0.000 0.000
6,697.00 0.000 0.000
6,697.50 0.000 0.000
6,698.00 0.000 0.000
6,698.50 0.000 0.000
6,699.00 0.000 0.000
6,699.50 0.000 0.000
6,700.00 0.000 0.000
6,700.50 0.000 0.000
6,701.00 0.000 0.000
6,701.50 0.000 0.000
 6,702.00 0.000 ' 0.000
6,702.50 0.000 0.000
6,703.00 0.000 0.000
§,703.50 0.000 0.000
6,703.60 0.000 0.000
6,704.00 25.197 25.197
6,704.50 56.700 56.700
6,705.00 136.422 136.422
6,705.50 235.292 235.292
6,706.00 353.166 353.166
6,706.50 498.252 498.252
6,707.00 £69.401 669.401
6,707.50 868.331 868.331
6,708.00 0.000 1,081.005

Filename: 111604_N9-B_DESIGN_100yr6hr.sc4

Printed 11-16-2004



SEDCAD 4 for Windows

ramyhinht 100R Pamala | Qrhuwsah
11
Combined
) Emergency Total
Elevation
Splitway (cfs) Discharge
(cfs)
6,708.50 0.000 71,318.253
6,708.60 0.000 1,368.679

Structure #4 (Riprap Channef
N9-B1 SPILLWAY
Trapezoidal Riprap Channel Inputs:
Material: Riprap

t

Bottom si dLEF Slglglht Slope (%) | Freeboard Freeboard elerind
n iaesiope eslope [a]
width (1) ke’ Ratio P | Depth(®) % of Depth T\‘,’)'f[',)"
35.00 3.0:1 3.011 25.0 4.19

Riprap Channel Results:
PADER Method - Steep Slope Design

w/fo Freeboard w/ Freeboard
Design Discharge: 286.05 cfs -
Depth: 0.81 ft ~ 5.00 ft
Top Width: 39.88 ft B 65.02 ft
Velocity: 9.39 fps
X-Section Area: 30.46sqft ,
Hydraulic Radius: 0.755
Froude Number: 1.89
Manning's n: 0.0660
Dmin: 5.00 In
D50: 9.00 In
Dmax: 12.00 in
Structure #5 (Pond)
N9-8 POND
Pond Inputs:
Initial Pool Elev: 6,692.40
Initial Pool: 19.56 ac-ft

Emergency Spillway
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Ay (15 (:mt(fl't!)mgth Sidti::tnpe 5|§;g||::tpe wBiggqo?;t)
6,692.40 45.00 3.00:1 3.00:1 35.00
Pond Results:
Peak Elevation: 6,694.53
o Dewater Time: 0.40 da;5_
Dewatering time is calculated from peak stage to lowest spiliway
Elevation-Capacity-Discharge Table
Area Capaclty Discharge Dewater
Elevation Time
(20) (ac-f (ef5) s
6,680.00 1.000 0.000 0,000
6,680.50 1.059 0.515 0.000
6,681.00 1.120 1.060 0.000
6,681.50 1.183 1.635 0.000
6,682.00 1.247 2.243 0.000
6,682.50 1313 2.883 0.000
6,683.00 1.381 3.557 0.000
6,683.50 1.451 4.265 0.000
6,684.00 1.522 5.008 0.000
6,684.50 1.595 5.787 0.000
6,685.00 1.669 6.603 0.000
| 6,685.50 1.667 7.437 0.000 |
6,686.00 1.664 8.270 0.000
6,686.50 1.661 9.101 0.000
6,687.00 1.659 9.931 0.000
6,687.50 1.656 10.760 0.000
6,688.00 1.653 11.587 0.000
6,688.50 1.650 12.413 0.000
| 6,689.00 1.648 13.237 0.000
6,689.50 1.645 14.060 0.000
6,690.00 1.642 14.882 0.000
6,690.50 1.765 15.734 0.000
6,691.00 1.892 16.648 0.000
| 6,691.50 2.024 17.626 0.000
6,692.00 2.160 18.672 0.000
6,692.40 2272 19,558 0.000 spillway #1
6,692.50 2.265 19.785 7.649 520 ]
 6,693.00 2.232 20.909 45.856 1.75
6,693.50 2.199 22.017 84.064 1.50
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EEverE Area Capacity Discharge Dﬁ_\rr:;er
(ac) (ac-ft) (cfs) (hrs)
6,694.00 2.167 23.108 174574 0.60
6,604.50 2.135 24184 279.950 0.40
6,694.53 2.133 24239 286.654 0.05 Peak Stage
6,695.00 2.103 25243 407.605
| 6,695.50 2.263 26334  563.656
" 6,696.00 2.429 27507  745.489
 6,696.50 2.600 28.764 952365
 6,697.00 2.778 30.108  1,172.390
6,697.40 2.924 31248 1,368.679

Detailed Discharge Table

Combined
) Emergen Total
Flevation SDi"WagY (Ccfys) Discharge
(cfs)
6,680.00 0.000 0.000
6,680.50 0.000 0.000
6,681.00 0.000 0.000
6,681.50 0.000 0.000
6,682.00 0.000  0.000
6,682.50 0.000 0.000
6,683.00 0.000 0.000
6,683.50 0.000 0.000
6,684.00 0.000 0.000
6,684.50 0.000 0.000
| 6,685.00 0.000 © 0.000
6,685.50 0.000 0.000
6,686.00 0.000 0.000
6,686.50 0.000 0.000
6,667.00 0.000 0.000
6,687.50 0.000 0.000
6,688.00 0.000 0.000
6,688.50 0.000 ~0.000
6,689.00 0.000 0.000
6,689.50 0.000 0.000
6,690.00 0.000 0.000
6,690.50 0.000 0.000
6,691.00 0.000 0.000
© 6,691.50 0.000 0.000
6,692.00 0.000 0.000
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Combined
. Emergen Total
Elevation Splllwagy ((ffys) Discharge
(cfs)
6,602.40 0.000 0.000
6,692.50 7.649 7.649 |
6,603.00 45.856 45.856
6,693.50 84.064 84.064
6,694.00 174574 174,574
6,694.50 279.950 279.950
6,695.00 407.605 407.605
6,695.50 563.656 563.656
6,696.00 745.489 745.489
6,696.50 952.365 952.365
6,697.00 1,172.390 1,172.390
6,697.40 1,366.679 1,368.679
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Subwatershed Hydrology Detail:

Time of Peak Runoff

5;"—' 5\2’5 SWS Area Conc HCEkI Musk X CaIvE UHS Dlscharge Volume

(ac) (hrs) (hrs} Number (cfs) (ac-F)
#1 1 147.510 0.289 0.000 0.000 82.000 F 155.58 11.374
Z 147.510 155.58 11.374
#2 3 147.510 101.19 11.374
#3 1 211.720 0.438 0.000 0.000 85.000 F 228.17 19.396
E 359.230 323.66 30.770
#4 Y 359.230 286.05 30.770
#5 1 74,240 0.044 0.000 0.000 86.000 F 135.99 7.200
Z 433.570 313.28 37.970
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Peabody Western Coal

Kayenta Mine

N9-B POND TEMPORARY DIVERSION
DESIGN

100YR 6HR STORM

Gary Altsisi
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General Information

Storm Information:

Storm Type: NRCS Type II
Design Storm: 190 yr-6hr
Rainfall Depth: 2.400 Inches
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharge Runoff
Area Area g Volume
(ac) (a0) () (ac-ft)
#1 23.550 23.590 24.44 2.28
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Subwatershed Hydrology Detail:
Time of Peak Runoff
Stru SWS  SWS Area conc Musk K — Curve . Discharge Volume
# # (ac) (hrs) (hrs) Number (fs) (acft)
#1 1 23.590 0.453 0.453 0.272 86.000 Fi 26.50 2.285
¥ 23.590 _ i 24.44 2.285

Subwatershed Time of Concentration Details:

Stru  SWS - q Vert. Dist.  Horiz. Dist. Velocity
# # Land Flow Condition Slope (%) () (ft) (fos) Time (hrs)
5. Nearly bare and untilled, and
#1 1 alluvial valley fans 4.09 135.00 3,300.00 2.020 0.453
#1 1 Time of Concentration: 0.453
Subwatershed Muskingum Routing Details:
Stru  SWS - o Vert. Dist. Horiz. Dist. Velocity
# 4 Land Flow Condition Slope (%) (ft) () (fos) Time (hrs)
5. Nearly bare and untilled, and
#1 1 alluvial valley fans 4,09 135.00 3,300.00 2.020 0.453
#1 1 Muskingum K: 0.453
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N9-B POND TEMPORARY DIVERSION
Material: Shales and hardpans

Triangular Channel
dLe;’t < giglht Sope (%) Mann ‘ Freesboard  Freeboarg  'reeboard Llnlwiting
Sideslope ideslope ope (% anning's n | Mult. x Velocity
Ratio Ratio Depth (ftf) % of Depth (VxD) {fps)
3.0:1 3.0:1 1.5 0.0250 1.00 6.0
w/o Freeboard w/ Freeboard
___ Design Discharge: 24.44 cfs i
Depth: 1.26 ft 2.26 ft
Top Width: 7.53 ft 13.53 ft
Velocity: 5.17 fps B
X-Section Area: 473sq Rt
Hydraulic Radius: 0.596
Froude Number: 1.15

SEDCAD Utitity Run Printed 11-22-2004



	1
	2

