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INTRODUCTION

Sedimentation Structure J16-G1 will be an earthen embankment,

designed and constructed by Peabody Coal Company as a temporary sedimenta

tion structure to control runoff and sediment from the disturbed mining

areas of the Kayenta Mine. The location of Structure J16-G1 is shown on

Plate 1, Site Plan.

This design report contains information specific to Structure

J16-G1. Regional site information is presented in the "General Report,

Kayenta and Black Mesa Mines, Navajo County, Arizona for Peabody Coal

Company," along with the methods and results of analyses used for slope

stability, hydrology and hydraulics.

INSPECTION

The proposed site of Structure J16-G1 was inspected by a senior

geotechnical engineer from Dames & Moore in October, 1985 to ensure that the

site is suitable and no adverse conditions exist to prevent the successful

construction of the structure. A detailed geotechnical investigation was

not performed.



SITE DESCRIPTION

LAND USE

Structure J16-G1 has a 260.8-acre tributary drainage area and is

located near Moenkopi Wash at the Kayenta Mine. The watershed is classified

as 65% disturbed, 20% Pinion/Juniper, 8% Sagebrush/grass, and 7% reclaimed.

EMBANKMENT

A homogeneous earthen embankment was assumed for the hydraulic

analysis and to develop the volume-elevation curve shown on Plate 2.

Upstream and downstream slopes of 2:1 and 3:1 (horizontal to vertical),

respectively, were used. The assumed slopes were not evaluated for

geotechnical considerations such as slope stability since the foundation or

embankment material types have not been determined.

DESIGN ANALYSES

GENERAL

Structure J16-G1 was designed by an interdisciplinary team of

engineers from Dames & Moore. The design was performed in accordance with

applicable 30 CFR 780 and 816 regulations of the United States Department of

Interior, Office of Surface Mining (OSM) and included a review of available

project files. The most current information contained in the Peabody Coal
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Company files includes topographic maps developed from aerial photography

flown in 1985 for Peabody Coal Company and was used in the analyses of the

structure.

STABILITY

The slopes of Structure J16-G1 will be chosen based on the

stability analyses performed for existing structures in the General Report.

The embankment fill materials and the type of foundation will be identified

in the field and the stable slopes chosen based on the category classifi

cation of the structure.

HYDROLOGY

The hydrologic analysis was completed using the U.S. Army Corps of

Engineers generalized computer program HEC-1, Flood Hydrograph Package.

Structure J16-G1 is located upstream from Structure J16-G. The two struc

tures have a combined storage capacity that is greater than 20 acre-feet.

However, the spillway for J16-G1 was analyzed using the 25-year, 6-hour

storm because J16-G1 is the upstream structure. The storage capacity of

Structure J16-G1 was analyzed using the 10-year, 24-hour storm.
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The following parameters were used in the hydrologic analysis

1. Water Course length, L 0.765 mi
2. Elevation Difference, H 225 ft
3. Time of Concentration, T 0.237 h
4. Lag time, 0.6T . . . .c 0.142 h
5. SCS Curve Number 90

6. Rainfall Depth, 10-year, 24-hour storm . 2.1 in.
25-year, 6-hour storm. . 1.9 in.

7. Drainage Area 260.8 acres

HYDRAULICS

The HEC-1 program was used to evaluate inflow to the planned

sedimentation structure, outflow from the structure and the resulting water

surface elevations. The initial conditions and results of the analysis are

summarized in the following table.
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J16-G1 HYDRAULICS

Initial Reservoir Volume

Condition

Units

Inflow

Peak Flow cfs
Volume acre-ft

Storage
Peak Stage ft
Spillway Elevation . • ft
Peak Storage acre-ft
Storage Capacity . . . acre-ft

Outflow

Peak Flow cfs
Embankment Crest

Elevation ft
Peak Stage ft
Freeboard ft

Spillway Channel
Flow Depth ft
Critical Velocity. . . fps
Manning's "n" ....

Outflow Channel

Slope ••••••»• %
Normal Velocity. . . . fps
Normal Depth ft
Manning's "n" ....

10-year
24-hour

Storm

25-year
6-hour

Storm

-

Empty Full to the

spillway
elevation

423

25.21

529

20.86

6615.24

6612.30

6615.36

19.14

272

6616.50

6615.36

1.14

3.06

6.6

0.040

28

15.5

0.78

0.040

-5-



Spillway Channel

The spillway for J16-G1 will be a trapezoidal channel with the

following dimensions:

Channel depth 4.1 ft
Channel width 20 ft

Channel length 40 ft

Side slopes (horizontal to vertical). . 3:1
Average exit slope 0 percent

Outflow Channel

The outflow channel for Structure J16-G1 will be a trapezoidal

channel with the following dimensions:

Channel width 20 ft

Channel length 130 ft
Side slopes (horizontal to vertical). . 3:1
Average exit slope 28 percent

The alignment of the spillway and outflow channel are shown on

Plate 1. The channel profile is shown on Plate 3 and the required

dimensions are shown on Plates 4 and 5. The spillway, outflow channel and

stilling basin should be protected against erosion using geotextile and

riprap as shown on Plate 4.
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STORAGE CAPACITY

The impoundment volume-elevation curve shown on Plate 2, Volume-

Elevation Curve, J16-G1 Is based on site specific topographic data developed

for Peabody Coal Company in 1985, and 1985 site specific surveys, where

available.

The calculations for the sediment load entering Structure J16-G1

were made utilizing the Universal Soil Loss Equation with the following

parameters:

1. Rainfall Factor, R 40
2. Soil Erodibility Factor, K 0.244
3. Slope Factor, LS 2.97
4. Cover Factor, C 0.70
5. Erosion Control Factor, P 1.0

The hydrologic analysis gives the storage volume required to

contain the 10-year, 24-hour storm, and the remaining storage volume avail

able for storing sediment. Structure J16-G1 is located upstream from

Structure J16-G and contributes excess flow to J16-G during the 10-year,

24-hour storm. Therefore, the structures must be combined to determine the

total sediment storage capacity. The results of the combined sediment

inflow analysis are summarized in the following table.

COMBINED STORAGE FOR J16-G AND J16-G1

J16-G1 J16-G Total

Total Storage Capacity 19.14 19.65 38.79 acre-ft
10-year, 24-hour Storm Inflow 25.21 1.15 26.36 acre-ft
Available Sediment Storage Capacity . . — — 12.43 acre-ft
Sediment Inflow Rate 2.32 0.642 2.96 acre-ft/yr
Sediment Storage Life — — * yrs
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The following plates and appendix are attached and complete this

design report.

Plate 1 - Site Plan J16-G1

Plate 2 - Volume-Elevation Curve J16-G1

Plate 3 - Channel Profile J16-G1, A-A'

Plate 4 - Spillway and Outflow Channel Cross Section J16-G1

Plate 5 - Spillway Stilling Basin Plan J16-G1

Appendix A - Hydrology and Hydraulic Calculations
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APPENDIX A

HYDROLOGY AND HYDRAULIC CALCULATIONS
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INTRODUCTION

Sedimentation Structure J19-A will be a completely incised pond designed and constructed by Peabody

Western Coal Company as a temporary sedimentation structure to control runoff and sediment from

portions of the proposed J-19 West disturbed surface mining area at the Kayenta Mine. The location of

Structure J19-A and its watershed boundary are shown on Drawing No. 85400 (Sheets M-10) and

Drawing No. 85405. The site-specific general construction plans are shown on the attached Exhibit #1.

This design report contains information specific to Structure J19-A. Mine-wide design, construction, and

reclamation information is presented in the "General Report, Kayenta and Black Mesa Mines, Navajo

County, Arizona, for Peabody Western Coal Company", December, 1985 (PAP), Chapter 6, Attachment

D, Volume 2, along with the methods and results of analyses used for slope stability, hydrology, and

hydraulics, andin Chapter 6, Pages 11 to42, "Sediment andWater Control Facility Plan".

INSPECTION

The construction site of the proposed Structure J19-A was inspected in September, 2001 by a Registered

Professional Engineer from Peabody Western Coal Company, to assure that the site is suitable and no

adverse conditions existed. A detailed geotechnical investigation was not performed; rather, the

information in Chapter 6, Attachment D was utilized for embankment design and will be utilized during

construction to construct a stable embankment.



SITE DESCRIPTION

LAND USE

The J19-A Structure has awatershed of 107.8 acres and is located on atributary upstream of the Dugout

Valley Wash at the Kayenta Mine. The 107.8-acre watershed, which contributes directly to structure J19-A

is classified as 51%spoil and49%disturbed.

DESIGN ANALYSES

GENERAL

Structure J19-A was designed under the supervision of aRegistered Professional Engineer from Peabody

Western Coal Company. The design was performed in accordance with applicable 30 CFR 780 and 816

regulations of the United States Department of Interior, Office of Surface Mining (OSM) and included a
review of available project files. The most current information contained in the Peabody Western Coal

Company files includes topographic maps developed from aerial photography flown in 1999 for Peabody

Western Coal Company and was used in the analyses ofthe structure.

STABILITY

Structure J19-A is completely incised, designed to totally contain the 10-year, 24-hour storm event. A

natural drainage channel located as shown on Exhibit #1 will be utilized as the emergency spillway. The

ground surrounding the emergency spillway channel is at aminimum elevation of 6827.5'. This

ground is adequate for freeboard requirements. All side slopes will be equal to or flatter than

3.0:^lorizontal to vertical). In addition, all slopes will be stabilized for erosional stability based on the
Su^te Stabilization Plan requirement, (see permit, Chapter 26), recommended "worst case"

Lkment/foundation condition slopes in Table 3-6, Attachment D, Chapter 6; therefore, the
embankment will be stable. The emergency spillway will be anatural drainage, maintained at aminimum

15-foot width, and riprap-lined as shown onExhibit # 1. O
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HYDROLOGY

The hydrologic analysis was completed using the computer program SEDCAD4 (see Appendices A, B,

andC). Structure J19-A is classified as alow hazard structure (see Drawing No. 85408). In addition, the

mine area is sparsely populated with no one living in the downstream floodplain. The structure will

impound less than 20 acre-feet and since it is completely incised, there will not be an embankment. The

spillway was analyzed using the 25-year, 6-hour storm. Stmcture J19-A was conservatively assumed to

be full to the emergency spillway at the time of the design storm event. The storage capacity of

structure J19-A was analyzed using the 10-year, 24-hour storm event. The pond was verified to

completely contain the 10-year, 24-hour storm event, and provide adequate sediment storage volume,

without discharging into the Dugout Valley Wash.

The following parameters were used inthe hydrologic analysis:

1. Water Course length, L 0.530 mi.

2. Elevation Difference,H 166 ft

3. Time of Concentration, Tc 0.174hr

4. NRCS Curve Number 88

5. Rainfall Depth, 10-year, 24-hour storm 2.1 in
25-year, 6-hour storm 1.9 in

6. DrainageArea 107.8ac

Values reported represent the watershed, which drains directly to Pond J19-A.

HYDRAULICS

The SEDCAD4 and Flow Master computer programs were used to evaluate inflow to the sedimentation

structure, outflow from the structure and the resulting water surface elevations. The initial conditions and

lalysis are summarized in the following table (supporting calculations are presented in

-3-



Units 10-Yr, 24-Hr
Storm

25-Yr, 6-Hr

Storm

Initial Reservoir Volume Condition Empty Full to emergency

spillway

Inflow

Peak Flow cfs 103.1 124.8

Volume ac-ft 9.4 8.0

Storage

Peak Stage msl N/A 6826.4

Emergency Spillway Elev. msl 6825.0 6825.0

Peak Storage ac-ft N/A 21.1

Storage Capacity ac-ft 18.3 18.3

Outflow

Peak Flow cfs N/A 64.7

Spillway Elevation msl 6825.0 6825.0

Embankment Crest Elev. msl 6827.5 6827.5

Peak Stage msl -

6826.4

Freeboard ft —

1.1

Emergency Spillway Channel

Flow Depth ft —

1.4

Critical Velocity fps -

4.7

Mannings "n" -

~

0.03

Width ft ~

15

Outflow Channel

Slope % 3.5

Normal Velocity fps —

5.2

Normal Depth ft -

0.7

Mannings "n" -

~

0.04

Riprap D50 in -

3 •

0 & 3 A
F & ^ ~1

%L^

3



EMERGENCY SPILLWAY AND OUTLET CHANNEL

The emergency spillway and outlet channel for J19-A will be a trapezoidal channel with dimensions listed

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

Minimum Channel Depth (Spillway) 2.4 ft
(Outflow) 1.7 ft

Channel Width 15 ft

Channel Length (Spillway)
(Outflow)

Side slopes (Horizontal to Vertical)

Average Slope (Spillway)

Maximum Slope (Outflow)

Spillway Elevation

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 design topography. Structure J19-

A is designed to contain approximately 18.3 acre-feet.

The calculations for the sediment load entering structure J19-A were made utilizing the Revised Universal

Soil Loss Equation with the following parameters:

^v Rainfall Factor, R 40

Soil Erodibility Factor, K 0.17

Slope Factor, LS 3.89

4N^ Cover Factor, C 0.90

5. Erosion Control Factor, P 0.90

-5-
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50 ft

3:1 or flatter

0 %

3.5 %

6825.0 ft



The hydrologic analysis gives the storage volume required to contain the 10-year, 24-hour storm, and

the remaining storage volume is available for storing sediment. Structure J19-A has sufficient storage

to contain the 10-year, 24-hour storm. The total storage capacity was determined for structure J19-A

and the results of the analysis are presented below.

Storage for Structure J19-A

Total Storage Capacity

10-year, 24-hour StormInflow

Available Sediment Storage Capacity

Sediment Inflow Rate/Year

Sediment Storage Life

18.3 ac-ft

9.4 ac-ft

8.9 ac-ft

1.01 ac-ft/yr

8.8 years

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) 25-Year, 6-Hour Storm Event

Exhibit #1- J19-A Proposed SedimentationPond

-6-
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APPENDIX A

Hydrology, Hydraulic, and Sedimentation Calculations



TIME OF CONCENTRATION:

Start Elevation (ft) =
End Elevation (ft) =

Elevation Difference, E (ft) =

Watercourse Length (ft) =
Watercourse Length, L(mi) =

Tc = (11.9LA3/E)A0.385 =

PEABODY WESTERN COAL COMPANY

CALCULATED HYDROLOGIC DATA

PROJECT: J19 AREA

STRUCTURE: J19A Pond

6991

6825

166

2799

0.530

0.174 hours

ROUTING PARAMETERS:

Between structure routing parameters werecalculated using the SCS Upland Method in SEDCAD4.
Input and output parameters areshown ontheSEDCAD4 printouts in Appendices C.

SCS CURVE NUMBER:

Cover Type

Soil

Group

Curve

Number

Area

(acres)

CN'Area

Pinyon Juniper
Pinyon Juniper
Sagebrush
Disturbed - Mine

Disturbed - Spoil
Reclaimed

B

D

D

C

65

83

79

90

86

81

53

54.8

0

0

0

0

4770

4712.8

0

TOTAL: 107.8 9482.8

Weighted CN = Total CNTArea/Tc tal Area = 88

DRAINAGE BASIN AREA:

107.8 Acres

•



SOIL ERODIBIUTY FACTOR:

PEABODY WESTERN COAL COMPANY

CALCULATED SEDIMENTOLOGY DATA

PROJECT: J19APond

1
Soil Type Erodibility Area K'Area

Factor, K (acres)

IB 0.15 0.00

1C 0.14 0.00

3BC 0.16 0.00

5 0.58 0.00

12 0.38 0.00

13 0.41 0.00

15 0.37 0.00

34-spoil 0.12 54.8 6.58

Reclaimed 0,38 0.00

Mine Pits 0.22 53 11.66

TOTAL 107.8 18.24

Weighted K = Total K*Area/ Total Area = 0.17

SLOPE FACTOR:

Length Elevation Slope m Slope LS

Change Angle Factor

(ft) (ft) (%) (deg)
200 75 37.5% 0.6 20.6 9.92

180 10 5.6% 0.5 3.2 0.99

150 45 30.0% 0.6 16.7 6.69
300 30 10.0% 0.5 5.7 2.38
150 45 30.0% 0.6 16.7 6.69

230 25 10.9% 0.6 6.2 2.63

500 30 6.0% 0.5 3.4 1.78

170 30 17.6% 0.6 10.0 4.03

170 25 14.7% 0.6 8.4 3.24

190 30 15.8% 0.6 9.0 3.78
170 30 17.6% 0.6 10.0 4.03

430 30 7.0% 0.5 4.0 1.90

230 15 6.5% 0.5 3.7 1.30

1.88300 25 8.3% 0.5 4.8

150 10 6.7% 0.5 3.8 1.08

190 45 23.7% 0.6 13.3 6.01

210 55 26.2% 0.6 14.7 7.10

120 20 16.7% 0.6 9.5 3.06
340 55 16.2% 0.6| 9.2 5.51

Average LSi 3.89

The LSFactor was calculated by:

LS= (Slope Length/72.6)Am*(W.8*sin(siope angle) * 0.03) for Slopes < 9%

LS = (Slope Length/72.6)Am*(16.8'sln(slope angle) - 0.5) forSJf&esr

Where:

Slope < 3%
Slope m4%
5% > Slope < 10%
Slope > 10%

m = 0.3

m = 0.4

m = 0.5

m = 0.6

/&
#



PROJECT: J19APond

COVERAND PRACTICE FACTORS:
-^ 1

Cover

Type

Cover

(%)

Canopy

(%)

Area

(acres)

Cover

Factor, C

C*Area Practice

Factor, P

P*Area

Pinyon Juniper
Sagebrush/Grass
Disturbed

Spoil
Reclaimed

TOTAL:

20%

20%

0%

0%

40%

25%

25%

0%

0%

0%

0

0

53

54.8

0

107.8

0.22

0.20

1.00

0.80

0.15

0.00

0.00

53.00

43.84

0.00

96.84

1.00

1.00

1.00

0.80

0.40

0.00

0.00

53.00

43.84

0.00

96.84

Weighted C =Total C*Area/ TotalArea

Weighted P = TotalP'Area/ TotalArea =

RAINFALL FACTOR:

R = 40

0.898

0898

•

0
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PEABODY WESTERN COAL COMPANY
CALCULATED SEDIMENT YIELD

PROJECT: J19APond

The following spreadsheetcalculates the predictedsedimentyield for the project area. The gross sediment vie
isdetermined according to theRevised UniversalSoil Loss Equation.

PARAMETER DESCRIPTION

Annual Rainfall Factor

Soil Erodibility Factor
Length Slope Factor
Cover Factor

Practice Factor

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

VALUE

40.00

0.17

3.89

0.90

0.90

21.27 tons/acre/year

94.00 pcf
0.0104 acre-feet/acre/year

90%

0.0094 acre-feet/acre/year

107.8 acres

1.01 acre-feet/year

1 years

1.01 acre-feet



SEDCAD 4.0
Copyright 1998 Pamela J. Schwab
Civil Software Design

J-19A, Emergency Spillway Outlet
Material: Riprap

Trapezoidal Channel

Bottom

Width (ft)

15.00

SEDCAD Utility Run

Left

Sideslope
Ratio

3.0:1

Right
Sideslope

Ratio

3.0:1

Slope (%)

3.5

Freeboard

Depth (ft)

1.00

Freeboard

% of Depth

PADER Method - Steep Slope Design

w/o Freeboard w/ Freeboard

Design Discharge: 64.70 cfs

Depth: 0.73 ft 1.73 ft

Top Width: 19.37 ft 25.37 ft

Velocity: 5.17 fps

X-Section Area: 12.52 sq ft

Hydraulic Radius: 0.639

Froude Number: 1.13

Manning's n: 0.0400

Dmin: 2.00 in

D50: 3.00 in

Dmax: 4.50 in

Freeboard

Mult, x

(VxD)

O

0

Printed 08-14-2001
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Project Description

J19-A Em. Spillway Critical Velocity

Worksheet for Trapezoidal Channel

Project File

Worksheet

Flow Element

Method

Solve For

untitled.fm2

Pond J19-A

Trapezoidal Channel

Manning's Formula

Channel Depth

Input Data
Mannings Coefficient

Channel Slope
Left Side Slope

Right Side Slope
Bottom Width

Discharge

Results

0.030

0.015000 ft/ft

3.000000 H : V

3.000000 H : V

15.00 ft

64.70 cfs

Depth 0.79 ft

Flow Area 13.71 ft2

Wetted Perimeter 19.99 ft

Top Width 19.74 ft

Critical Depth 0.79 ft

Critical Slope 0.015069 ft/ft

Velocity 4.72 ft/s

Velocity Head 0.35 ft

Specific Energy 1.14 ft

Froude Number 1.00

Flow is subcritical.

08/27/01

03:21:17 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13

Page 1 of 1



APPENDIX B

SEDCAD4 (Input and Output) 10-Year, 24-Hour Storm Event
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SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

Peabody Western
Pond J19A

10-year, 24-hour

djk

Montgomery Watson
165 S. Union Blvd.

Suite 410

Lakewood, Co. 80228

Phone: 303 763-5140

Filename: Pond19A10-24.sc4 Printed 08-14-2001



SEDCAD 4 for Windows
Copyright1998 Pamela J. Schwab
Civil Software Design

Filename: Pond19A10-24.sc4

General Information

Storm Information:

Storm Type: NRCS Type II

Design Storm: 10 yr - 24 hr

Rainfall Depth: 2.100 inches

3

Printed 08-14-2001
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SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

#1

Filename: Pond19A10-24.sc4

Structure Summary:
Immediate Total

Contributing Contributing
Area Area

(ac) (ac)

107.800 107.800

Peak

Discharge

(cfs)

103.08

Total

Runoff

Volume

(ac-ft)

9.40

Printed 08-14-2001



SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

Subwatershed Hydrology Detail:

Stru

#

sws

#

SWS Area

(ac)

Time of

Cone

(hrs)

MuskK

(hrs)
MuskX

Curve

Number
UHS

Peak

Discharge

(cfs)

Runoff

Volume

(ac-ft)

#1 1 107.800 0.174 0.000 0.000 88.000 F 103.08 9.400

V 107.800 103.08 9.400

Filename: Pond19A10-24.sc4 Printed 08-14-2001
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APPENDIX C

SEDCAD4 (Input and Output) 25-Year, 6-Hour Storm Event



SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

Peabody Western

Pond J19A

25-year, 6-hour

Filename: Pond19A25-6.sc4

djk

Montgomery Watson
165 S. Union Blvd.

Suite 410

Lakewood, Co. 80228

Phone: 303 763-5140

>
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Printed 08-14-2001
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SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

Filename: Pond19A25-6.sc4

General Information

Storm Information.

Storm Type: NRCS Type II

Design Storm: 25 yr - 6 hr

Rainfall Depth: 1.900 inches

Printed 08-14-2001



SEDCAD 4 for Windows
Copyright 1998PamelaJ. Schwab
Civil Software Design

#1

Filename: Pond19A25-6.sc4

In

Out

Structure Summary:

Immediate

Contributing
Area

(ac)

107.800

Total

Contributing
Area

(ac)

107.800

Peak

124.80

64.74

Total

RunoffDischarge Vo|ume

^ (ac-ft)
7.95

7.95

0

Printed 08-14-2001
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SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

Structure #1 (Pond)

Peak Flow & Runoff Volume

Pond Inputs:

Structure Detail:

Initial Pool Elev: 6,825.00

Initial Pool: 18.27 ac-ft

Emergency Spillway

Spillway Elev Crest Length Left Right
K ' (ft) Sideslope Sideslope

Bottom

Width (ft)

6,825.00 31.50 3.00:1 3.00:1 15.00

Pond Results:

Peak Elevation: 6,826.35

Dewater Time: 0.34 days

Dewatering time is calculated from peak stage to lowest spillway

Elevation

6,810.00

6,810.50

6,811.00

6,816.50

6,817.00

6,817.50

6,818.00

Filename: Pond19A25-6.sc4

Elevation-Capacitv-Discharqe Table

Area

(ac)

0.300

0.356

0.416

0.481

0.551

0.626

0.705

0.789

0.878

0.972

1.070

1.110

1.150

1.191

1.233

1.276

1.319

Capacity

(ac-ft)

0.000

0.164

0.357

0.581

0.839

1.133

1.466

1.839

2.256

2.718

3.228

3.773

4.338

4.924

5.530

6.157

6.806

Discharge

(cfs)

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Dewater

Time

(hrs)

Printed 08-14-2001



SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater

Time

(hrs)

6,818.50 1.363 7.477 0.000

6,819.00 1.408 8.169 0.000

0.0006,819.50 1.454 8.885

6,820.00 1.500 9.623 0.000

6,820.50 1.544 10.384 0.000

6,821.00 1.589 11.168 0.000

6,821.50 1.634 11.973 0.000

6,822.00 1.680 12.802 0.000

6,822.50 1.727 13.654 0.000

6,823.00 1.774 14.529 0.000

6,823.50 1.822 15.428 0.000

6,824.00 1.871

1.920

16.351

17.299

0.000

0.0006,824.50

6,825.00 1.970 18.272 0.000 Spillway #1

6,825.50 2.036 19.273

20.308

21.066

17.123

34.246

64.739

6.65

6,826.00 2.103 1.10

6,826.35 2.151 0.50 Peak Stage

6,826.50 2.171 21.376 77.193

6,827.00 2.240 22.479 128.800

6,827.50 2.310 23.616 195.917

Filename: Pond19A25-6.sc4

Detailed Discharae Table

Elevation

6,810.00

6,810.50

6,811.00

6,811.50

6,812.00

6,812.50

6,813.00

6,813.50

6,814.00

6,814.50

6,815.00

6,815.50

6,816.00

6,816.50

Emergency
Spillway (cfs)

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Combined

Total

Discharge

(cfs)

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Printed 08-14-2001
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SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

Filename: Pond19A25-6.sc4

Elevation
Emergency

Spillway (cfs)

Combined

Total

Discharge

(cfs)

6,817.00 0.000 0.000

6,817.50 0.000 0.000

6,818.00 0.000 0.000

6,818.50 0.000 0.000

6,819.00 0.000 0.000

6,819.50 0.000 0.000

6,820.00 0.000 0.000

6,820.50 0.000 0.000

6,821.00 0.000 0.000

6,821.50 0.000 0.000

6,822.00 0.000 0.000

6,822.50 0.000 0.000

6,823.00 0.000 0.000

6,823.50 0.000 0.000

6,824.00 0.000 0.000

6,824.50 0.000 0.000

6,825.00 0.000 0.000

6,825.50 17.123 17.123

6,826.00 34.246 34.246

6,826.50 77.193 77.193

6,827.00 128.800 128.800

6,827.50 195.917 195.917

•

Printed 08-14-2001



SEDCAD 4 for Windows
Copyright 1998Pamela J. Schwab
Civil Software Design

Subwatershed Hydrology Detail:

Stru

#

sws

#

SWS Area

(ac)

Time of

Cone

(hrs)

MuskK

(hrs)
MuskX

Curve

Number
UHS

Peak

Discharge

(cfs)

Runoff

Volume

(ac-ft)

#1 1 107.800

107.800

0.174 0.000 0.000 88.000 F 124.80 7.953

V
124.80 7.953

Filename: Pond19A25-6.sc4
Printed 08-14-2001
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DESIGN REPORT

Temporary Sedimentation Structure

J19-B

Kayenta Mine

NavajoCounty, Arizona

For

PEABODY WESTERN COAL COMPANY
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INTRODUCTION

Sedimentation Structure J19-B will be an earthen embankment, designed and constructed by Peabody

Western Coal Company as a temporary sedimentation structure to control runoff and sediment from

portions of the proposed J-19 West disturbed surface mining area at the Kayenta Mine. The location of
Structure J19-B and its watershed boundary are shown on Drawing No. 85400 (Sheets M-10) and Drawing

No. 85405. The site-specific general construction plans are shown on the attached Exhibit #1.

This design report contams information specific to Structure J19-B. Mine-wide design, construction, and

reclamation information is presented in the "General Report, Kayenta and Black Mesa Mines, Navajo

County, Arizona, for Peabody Western Coal Company", December, 1985 (PAP), Chapter 6, Attachment

D, Volume 2, along with the methods and results of analyses used for slope stability, hydrology, and

hydraulics, and in Chapter 6, Pages 11 to 42, "Sediment and Water Control Facility Plan".

INSPECTION

The construction site of the proposed Structure J19-B was inspected mSeptember, 2001 by aRegistered

Professional Engineer from Peabody Western Coal Company, to assure that the site is suitable and no

adverse conditions existed. Adetailed geotechnical investigation was not performed; rather, the

information in Chapter 6, Attachment Dwas utilized for embankment design and will be utilized during

construction to construct a stable embankment.

•1-



SITE DESCRIPTION

LAND USE

The J19-B Structure has awatershed of 88.6 acres and is located on atributary upstream of Red Peak

Valley Wash at the Kayenta Mine. The 88.6-acre watershed, which contributes directly to structure J19-B

is classified as 17% undisturbed, 44% spoil, 21% Topsoil Piles (vegetated) and 18% disturbed.

DESIGN ANALYSES

GENERAL

Structure J19-B was designed under the supervision of aRegistered Professional Engineer from Peabody
Western Coal Company. The design was performed in accordance with applicable 30 CFR 780 and 816

regulations of the United States Department of Interior, Office of Surface Mining (OSM) and included a

review of available project files. The most current information contained in the Peabody Western Coal

Company files includes topographic maps developed from aerial photography flown m1999 for Peabody
Western Coal Company and was used in the analyses ofthe structure.

STABILITY

Structure J19-B is assumed to be aCategory A-3 embankment. The structure will be ahomogeneous
earthen embankment, compacted in lifts to design specifications, and approximately 13 feet wide on top.
Aminimum upstream slope of 2.5H:1V and minimum downstream slope of 3.25H:1V were assumed.

Based on the total embankment height of approximately 14.5 feet, these slopes are equal to or flatter than

the recommended "worst case" embankment/foundation condition slopes in Table 3-6, Attachment D,
Chapter 6; therefore, the embankment will be stable. The emergency spillway will be aminimum 15-foot
wide, riprap-lined, trapezoidal channel.

-2-
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HYDROLOGY

I,,hydrologic analysis was completed using the computer program SEDCAD4 (see APPe„d,ces A, B,
and C). Structure J.9-B is classffied as a.ow hazard sm.cn.re (see Drawmg No. 85408). In addition, me

area is sparse.y populated w,th no one living in the downstream floodp.ain. Tire sbucture will
pound less man 20 acre-fee. and be less man 20 vertical feet in he.gh. from the upsbeam toe of the

embankment of the natura. stream elevation to me emergency spillway mver, elevation. The sptllway was
analyzed usmg the 25-year, 6-hour storm. Structure ,.9-B was conservatively assumed to be full to the
emergency sp.llway a, the time of the design storm event. The storage capacity of strucmre 1194) was
analyzed using the 10-year, 24-hour storm event. The pond was verified to completely contain the 10-
year, 24-hour storm event, and prov.de adequate sed.men, storage volume, without discharging into the
Red Peak Valley Wash.

The following parameters were used in the hydrologic analysis:

mine

mr

Water Course length, L

Elevation Difference, H

Time of Concentration, Tc

CS Curve Number

.0-yea
25-year, 6-hour storm

0.590 mi.

273 ft

0.163 hr

85
LCS Curve iNumoer

all Depth, 10-year, 24-hour storm 2.1 m

88.6 ac
age Area

ported represent the watershed, which drams directly to Pond J19-B.

HYDRAULICS

^^m and Flow Master computer programs were used to evaluate inflow to the sedunentation
snucture, outflow from the stn.ch.re and the resulting water surface elevations. The initial condttions and
results of the analysis are summarrzed in the fo.lowmg table (supporting calculations are presented in

Appendices A, B, and C).

-3-



Units

iur\AUUL-J i/V

10-Yr, 24-Hr

DluC

25-Yr, 6-Hr
Storm Storm

Initial Reservoir Volume Condition
Empty Fullto emergency

spillway
Inflow

Peak Flow
cfs 70.8 86.2

Volume
ac-ft 6.4 5.3

Storage

Peak Stage msl N/A 6770.7

Emergency Spillway Elev. msl 6769.5 6769.5

Peak Storage ac-ft N/A 14.6

Storage Capacity ac-ft 12.9 12.9

Outflow

Peak Flow
cfs N/A 54.9

Spillway Elevation msl 6769.5 6769.5

Embankment Crest Elev. msl 6772.2 6772.2

Peak Stage msl
— 6770.7

Freeboard ft
— 1.5

Emergency Spillway Channel

Flow Depth ft
— 1.2

CriticalVelocity fps
— 4.6

Mannings "n"
0.03

Width
ft

— 15

Outflow Channel

Slope
% 5 30.8

Normal Velocity fps
- 5.3 7.1

Normal Depth ft
~ 0.6 0.5

Mannings "n"
-

- 0.042 0.066
Riprap D50

in
~ 3 6

-4-
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EMERGENCY SPILLWAY ANf Oj ITLET CHANNEL

The emergency spillway and outlet channel for J19-B will be atrapezoidal channel with dimensions listed

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

Minimum Channel Depth

Channel Width

Channel Length

Side slopes (Horizontal toVertical)

Average Slope

Maximum Slope

Spillway Elevation

Amimmum 15-foot long riprap-lmed channel will be constructed beyond the toe of the embankment as a

transition into the downstream channel.

STORAGE CAPACITY

(Spillway)
(Outflow)

2.2

1.5

ft

ft

15 ft

(Spillway)
(Outflow)

28.75

100

ft

ft

3:1 or flatter

(Spillway) 0 %

(Outflow) 30.8 %

6769.5 ft

The impoundment stage-capacity ta le (table (see Exhibit #1) is based on the design topography. Structure J19-

Bis designed to contain approximately 12.9 acre-feet.

The calculations for the sediment load entenng structure J19-B were made utilizing the Revtsed Umversal

oss Equation with the following parameters:

Rainfall Factor, R 40

Soil Erodibility Factor, K °-20

Slope Factor, LS

Zp 4. Cover Factor, C

5. Erosion ControlFactor, P

-5-

5.5

0.69

0.79



The hydrologic analysis gives the storage volume required to contain the 10-year, 24-hour storm, and

the remaining storage volume is available for storing sediment. Structure J19-B has sufficient storage

to contain the 10-year, 24-hour storm. The total storage capacity was determined for structure J19-B

and the results of the analysis are presented below.

Storage for Structure J19-B

Total Storage Capacity

10-year, 24-hour Storm Inflow

Available Sediment Storage Capacity

Sediment Inflow Rate/Year

Sediment Storage Life

12.9 ac-ft

6.4 ac-ft

6.5 ac-ft

0.94 ac-ft/yr

6.9 years

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) 25-Year, 6-Hour Storm Event

Exhibit#1- J19-B Proposed Sedimentation Ponds

Appendix D- J19-B Temporary Diversion

Exhibit #1-J19-B Temporary Diversion

•
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APPENDIX A

Hydrology, Hydraulic, and Sedimentation Calculations



TIME OFCONCENTRATION:

Start Elevation (ft) =
End Elevation (ft) =

Elevation Difference, E(ft) =

Watercourse Length (ft)=
WatercourseLength, L(mi) =

Tc = (n.9LA3/E)*0.385 =

ROUTING PARAMETERS:

PEABODY WESTERN COAL COMPANY
CALCULATED HYDROLOGIC DATA

PROJECT: J19 AREA

STRUCTURE: J19B Pond

7023

6750

273

3116

0.590

0.163 hours

W^SSSSSSSSSSSSS^SSS^'1^^
SCS CURVE NUMBER:

Weighted CN =Total CN'Area/ Total Area =
85

DRAINAGE BASIN AREA:

.6 Acres

•

o
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PEABODY WESTERN COAL COMPANY
CALCULATED SEDIMENTOLOGY DATA

PROJECT: J19BPond

SOIL ERODIBIUTY FACTOR:

Soil Type Erodibility Area K'Area

Factor, K (acres)

IB

1C

3BC

5

12

13

15

0.15 0 0.00

0.14 0 0.00

0.16

0.58

14.8

0

2.37

0.00

0.38 0 0.00

0.41 0 0.00

0.37 0 0.00

34-spoil
Reclaimed

Mine Pits

0.12

0.38

0.22

38.3

18.5

17

4.60

7.03

3.74

TOTA •

88.6 17.73

Woinhtfid K :=Total K*Area/ Total Area = 0.20

SLOPE FACTOR:

length

(ft)

Average LS =

210

220

150

170

330

180

280

110

260

330

220

250

250

170

200

160

260

160

Elevation

Change

(ft)
45

45

15

40

30

25

30

20

30

65

50

120

100

50

20

45

65

25

5.50

Slope

(%)
21.4%

20.5%

10.0%

23.5%

9.1%

13.9%

10.7%

18.2%

11.5%

19.7%

22.7%

48.0%

40.0%

29.4%

10.0%

28.1%

25.0%

15.6%

0.6

0.6

0.5

0.6

0.5

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.5

0.6

0.6

0.6

The LS Factor was calculated by:

LS= (Slope Length/72.6)»m'(10.8'sin(slope angle) +0.03) for Slopes <9%

LS =(Slope Length/72.6)*m -(16.8'sin(slope angle) -0.5) for Slopes >9%

Where:

Slope < 3%
Slope = 4%
5%> Slope < 10%
Slope > 10%

m = 0.3

m = 0.4

m = 0.5

m = 0.6

Slope
Angle

(deg)
12.1

11.6

5.7

13.2

5.2

7.9

6.1

10.3

6.6

11.1

12.8

25.6

21.8

16.4

5.7

15.7

14.0

8.9

LS

Factor

5.71

5.58

1.68

5.58

2.18

3.12

2.90

3.21

3.07

6.81

6.27

14.22

12.05

7.07

1.94

6.50

7.69

3.36



PROJECT: J19BPond

COVER AND PRACTICE FACTORS:

Weighted C=Total C'Area/ Total Area =

Weighted P=Total P'Area/ Total Area =

RAINFALL FACTOR:

R = 40

0.788
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PEABODY WESTERN COAL COMPANY
CALCULATED SEDIMENT YIELD

PROJECT: J19BPond

The following spreadsheet calculates the predictedsediment yield for the project area. The gross sediment yie
is determined according to the Revised Universal Soil Loss Equation.

PARAMETER DESCRIPTION

Annual Rainfall Factor

Soil Erodibility Factor
Length Slope Factor
Cover Factor

Practice Factor
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

VALUE

40.00

0.20

5.50

0.69

0.79

24.01 tons/acre/year

94.00 pcf
0.0117 acre-feet/acre/year

90%

0.0106 acre-feet/acre/year

88.6 acres

0.94 acre-feet/year

1 years

0.94 acre-feet



SEDCAD 4.0
Copyright 1998 Pamela J. Schwab
Civil Software Design

1

J19- B Emeraer

Ml

Trap

icv Spillway Outflow

rterial: Riprap

ezoidal Channel

Bottom _. ,Lef e "W*
Width fftt Sideslope Sideslope

v ' Ratio Ratio
Slope (%)

Freeboard Freeboard Freeb°ard

Depth (ft) %of Depth ^x
15.00 3.0:1 3.0:1 30.8 1.00

PADER Method - Steep Slope Design

w/o Freeboard w/ Freeboard

Design Discharge: 54.90 cfs

Depth: 0.47 ft 1.47 ft

Top Width: 17.82 ft 23.82 ft

Velocity: 7.12 fps

X-Section Area: 7.71 sq ft

Hydraulic Radius: 0.429

Froude Number: 1.91

Manning's n: 0.0660

Dmin: 3.0CJin

Jin

i
D50: 6.0C

Dmax: 9.00 in
_

o

o

o

SEDCAD Utility Run
Printed 08-15-2001



SEDCAD 4.0
Copyright 1998 Pamela J. Schwab
Civil Software Design

c 319-B Emergency Spillway Outflow

C

Bottom

Width (ft)

15.00

SEDCAD Utility Run

Left

Sideslope
Ratio

3.0:1

Material: Riprap

Trapezoidal Channel

Right
Sideslope

Ratio

3.0:1

Slope (%)

5.0

Freeboard

Depth (ft)

1.00

Freeboard

% of Depth

PADER Method - Steep Slope Design

Design Discharge:

Velocity:

X-Section Area:

Hydraulic Radius:

Froude Number:

Manning's n:

Dmin:

D50:

Dmax:

w/o Freeboard w/ Freeboard
54.90 cfs

5.31 fps

10.34 sq ft

0.548

1.26

0.0420

2.00 in

3.00 in

4.50 in

Freeboard

Mult, x

(VxD)

Printed 09-05-2001



Pond J19B, Em. Spiiway Critical Velocity
Worksheet for Trapezoidal Channel

Pi ujecl Description ~" "
Project File j:\2470172 peabodyAtask 22h\task 22h\flowmaster\j19d.fm2
Worksheet J19B Critical Velocity
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.030
Channel Slope 0.016000 ft/ft

Left Side Slope 3.000000 H : V

Right Side Slope 3.000000 H : V

Bottom Width 15.00 ft

Discharge 54.90 cfs

Results

Depth 0.70 ft

Flow Area 12.06 ft2

Wetted Perimeter 19.46 ft

Top Width 19.23 ft

Critical Depth 0.71 ft

Critical Slope 0.015526 ft/ft

Velocity 4.55 ft/s

Velocity Head 0.32 ft

Specific Energy 1.03 ft

Froude Number 1.01

Flow is supercritical.

09/05/01

11:18:40 AM Haestad Methods, Inc. 37Brookside Road Waterbury, CT 06708 (203) 755-1666
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APPENDIX B

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



SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

Peabody Western
Pond J19B

10-year, 24-hour

Filename: Pond19B10-24.sc4

djk

Montgomery Watson
165 S. Union Blvd.

Suite 410

Lakewood, Co. 80228

Phone: 303 763-5140 •

Printed 09-05-2001



SEDCAD 4 for Windows
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c

c

Filename: Pond19B10-24.sc4

General Information

Storm Information:
Storm Type: NRCS Type II

Design Storm: 10 yr - 24 hr

Rainfall Depth: 2.100 inches

Printed 09-05-2001



SEDCAD 4 for Windows
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#1

Filename: Pond19B10-24.sc4

Structure Summary^
Immediate

Contributing
Area

(ac)

88.600

Total

Contributing
Area

(ac)

88.600

Peak

Discharge

(cfs)

70.83

Total

Runoff

Volume

(ac-ft)

6.42

o

•

Printed 09-05-2 001
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Filename: Pond19B10-24.sc4
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SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

Peabodv Western

Pond J19-B

25-year, 6-hour

c

C

Filename: Pond19B25-6.sc4

djk

Montgomery Watson
165 S. Union Blvd.

Suite 410

Lakewood, Co. 80228

Phone: 303 763-5140

Printed 09-05-2001



SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

Filename: Pond19B25-6.sc4

General Information

Storm Information.

Storm Type: NRCS Type II

Design Storm: 25 yr - 6 hr

Rainfall Depth: 1.900 inches

t

Printed 09-05-2001



SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
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c
Structure Summary:

C

Filename: Pond19B25-6.sc4

#1

In

Out

Immediate
Contributing

Area

(ac)

88.600

Total
Contributing

Area

(ac)

88.600

Peak

Discharge

(cfs)

86.18

54.92

Total
Runoff
Volume

(ac-ft)

5.34

4.97

Printed 09-05-2001



SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

Structure #1 (Pond)

runoff volume

Pond Inputs:

Structure Detail:

Initial Pool Elev: 6,769.50 1
Initial Pool: 12.94 ac-ft

Emeraency Spillway

Spillway Elev Crest Length Left
(tt) Sideslope

Right Bottom
Sideslope Width (ft)

6,769.50 28.75 3.00:1 3.00:1 15.00

Pond Results:

Peak Elevation: 6,770.73

Dewater Time: 2.98 days

Dewater!ng time is calculated from peakstage to lowest spillway

•?wElevatior i

Area

(ac)

0.520

Capacity

(ac-ft)

Discharge

(cfs)

Dewater

Time

(hrs)
W 5^5.00 0.000 0.000

F 6,75^50 0.542 0.265 0.000

6,7® )0 . 0.564 0.542 0.000

6,7§6J50 0.587 0.830 0.000

6^/.00 0.611 1.129 0.000

^^0^^0f57.z;o

)0

0.634 1.441 0.000

"^ 6,758.C 0.659 1.764 0.000

6,758.50 0.683 2.099

2.447

2.808

0.000

1
6,759.00 0.708 0.000

0.0006,759.50 0.734

6,760.00 0.760 3.181 0.000

6,760.50 0.786 3.568 0.000

6,761.00 0.813

0.839

3.967

4.380

0.000

6,761.50 0.000

6,762.00 0.867 4.807 0.000

6,762.50 0.895 5.247 0.000

L 6,763.00 0.923 5.701 0.000

Filename: Pond19B,25-6.sc4
P 'inted 09-05-2001
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SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

c Elevation

6,763.50

6,764.00

6,764.50

6,765.00

6,765.50

6,766.00

6,766.50

6,767.00

6,767.50

6,768.00

6,768.50

6,769.00

6,769.50

6,770.00

6,770.50

6,770.73

C

6,771.00

6,771.50

6,772.00

Area

(ac)

0.951

0.981

1.010

1.040

1.068

1.097

1.127

1.156

1.186

1.217

1.247

1.278

1.310

1.355

1.400

1.421

1.446

1.493

1.540

Capacity

(ac-ft)

6.170

6.653

7.150

7.663

8.190

8.731

9.287

9.858

10.444

11.044

11.660

12.292

12.939

13.605

14.293

14.621

15.005

15.739

16.497

Discharge

(cfs)

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.119

35.017

54.918

78.178

130.457

199.035

Dewater

Time

(hrs)

67.593

3.65

Spillway #1

0.25 Peak Stage

g772 20 1.600 16.812 231.5.3/ . . 1
'Designates time(s) to dewater have been extrapolated beyond the 50 hourhydrograph limit.

c

Filename: Pond19B25-6.sc4

Detailed Discharge Table

Elevation

6,755.00

6,755.50

6,756.00

6,756.50

6,758.00

6,758.50

6,759.00

6,759.50

6,760.00

6,760.50

6,761.00

Emergency

Spillway (cfs)

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Combined

Total

Discharge

(cfs)

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Printed 09-05-2 001
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Elevation Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)
6,761.50 0,000 o.ooc

6,762.00 0.000 o.ooc

6,762.50 0.000 0.000

6,763.00 0.000 0.000

6,763.50 0.000 0.000

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 0.000j
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 0.119 0.119

6,770.50 35.017 35.017

6,771.00 78.178 78.178

6,771.50

6,772.00

130.457

199.035

130.457

199.035

231.5376,772.20 231.537

Filename: Pond19B25-6.sc4
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Subwatershed HydrologyDetail:

%*V

Stru

#

#1

sws

#

v

SWS Area

(ac)

88.600

88.600

Filename: Pond19B25-6.sc4

Time of
Cone

(hrs)

0.163

MuskK

(hrs)

0.000

m

MuskX

0.000

Curve

Number

85.000

UHS

Peak

Discharge

(cfs)

86.18

86.18

Runoff

Volume

(ac-ft)

5.336

5.336

Printed 09-05-2001
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APPENDIX D

J19-B TEMPORARY DIVERSION



PEABODY WESTERN - KAYENTA MINE

J-19 WEST AREA

TEMPORARY DIVERSION CHANNELS

sssasxssssssssssssssassssssi,.
design submittal:

T-19 WEST AREA

. J19-B Diversion Channel, (see Exhibit #1, J19-B Temporary Diversion)

Design Parameters - Channels

channel slope andsiteconditions

The following design parameters are common to all temporary channel designs.
1 All designs are based on the 10-year, 6-hour^P^^^^bers used include; mine =90,2 All arealare disturbed (mine, spoil, topsoil piles) or ^disturbed. Curve

spoil =86, topsoil piles =81(temp. reclaimed) and undisturbed - vanes.
Note: The following applies to all channel designs:

1 Design selection will be field-fitted to complement me site conditions.
2. Sedcad4 Hydrology and Channel desi^ou^^~i not require the installation of riprap.

1 ^ThCer26 for terrace and downdram construction specifications

Design A: Earth/Graded Spoil-lined trapezoid*! or triangu,ar channel. Hu, design wiH apply to s.opes up
to the calculated Critical slope.

is exceeded.

until alimiting velocity of 10.0 fps is exceeded.

-rvwo tiq i Hvdroloev calculations for the channel is

c



Q10/6

Design Flow: 1U-year, 6-hourStorm

TABLE J19-1
J-19 Diversion Channel Summary

Typical Rip Rap Lined Channel

egg g£ SIS S HrapW-*rW rls^ "asr
-1-3 C ~ «->— •—•

1.3

1.0

0.9

0.8

4.03

6.00

6.44

7.62

2.3

2.0

1.9

1.8

N/A

Gravel

3

6

13.6 0.067 86

It '-• I ' •

•.-.•'", r

Design

A

B

C

<?

•

•
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SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

Filename: Pond19BDIV10-24.sc4

Peabody Western

Pond 319B

Diversion Channel

10-year, 6-hour

djk

Montgomery Watson
165 S. Union Blvd.

Suite 410

Lakewood, Co. 80228

Phone: 303 763-5140

Printed 09-13-2001



SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

Filename: Pond19BDIV10-24.sc4

General Information

Storm Information.

Storm Type: NRCSType II

Design Storm: 10 yr - 6 hr

Rainfall Depth: 1.600 inches

0

♦

Printed 09-13-2 001
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SEDCAD 4 for Windows
Copyright 1998 PamelaJ. Schwab
Civil Software Design

#1

Filename: Pond19BDIV10-24.sc4

Structure Summary:

Immediate
Contributing

Area

(ac)

13.600

Total

Contributing
Area

(ac)

13.600

Peak

Discharge

(cfs)

12.97

Total

Runoff
Volume

(ac-ft)

0.63

Printed 09-13-2001



SEDCAD 4.0
Copyright 1998 Pamela J. Schwab
Civil Software Design

Left

Sideslope
Ratio

Right
Sideslope

Ratio

J19-B Diversion Channel

Material: Graded 9pnii

TriangularChannel

Slope (%) Manning's n Freeboard

Depth (ft)

Freeboard

% of Depth

3.0:1 3.0:1 0.5 0.0300 1.00

w/o Freeboard w/ Freeboard
Design Discharge 13.00 cfs

Depth 1.30 ft 2.30 ft

Top Width 7.82 ft 13.82 ft

Velocity 2.55 fps

X-Section Area 5.10 sq ft

Hydraulic Radius 0.618

Froude Number 0.56

SEDCAD Utility Run

Freeboard

Mult, x

(VxD)

Limiting
Velocity

(fps)

6.0

Printed 09-13-2001
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SEDCAD 4.0
Copyright 1998PamelaJ. Schwab
Civil Software Design

c. 319-B Diversion Channel

Material: Graded Spoil

Triangular Channel

Left
Sideslope

Ratio

3.0:1

Right
Sideslope

Ratio

3.0:1

Slope (%) Manning's n

1.7 0.0300

Freeboard

Depth (ft)

1.00

Freeboard

% of Depth

w/o Freeboard w/ Freeboard

Design Discharge: 13.00 cfs

Freeboard

Mult, x

(VxD)

Depth: 1.04 ft 2.04 ft

SEDCAD Utility Run

Top Width:

Velocity:

X-Section Area:

Hydraulic Radius:

Froude Number:

6.22 ft 12.22 ft

4.03 fps

3.22 sq ft

0.492

0.99

Limiting
Velocity

(fps)

6.0

Printed 09-13-2001



SEDCAD 4.0
Copyright 1998 Pamela J. Schwab
Civil Software Design

J19-B Diversion Channel

Material: Gravel

Triangular Channel

Left

Sideslope
Ratio

Right
Sideslope

Ratio
Slope (%) Manning's n

Freeboard

Depth (ft)

Freeboard Aboard

%of Depth **•*
y (VxD)

Limiting
Velocity

(fps)
3.0:1 3-0:l 4.9 0.03001 1.00

6.0

w/o Freeboard nl Freeboard

Design Discharge: 13.00 cfs

Depth: 0.85 ft 1.85 ft

Top Width: 5.10 ft 11.10ft

Velocity: 6.00 fps

X-Section Area: 2.17 sq ft

Hydraulic Radius: 0.403

Froude Number: 1.62

SEDCAD Utility Run
Printed 09-13-2001
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SEDCAD 4.0
Copyright1998 Pamela J. Schwab
Civil Software Design

319-B Diversion Ch

1: Riprao

ir Channel

annel

Materia

Trianguk

\ .

Left Right
Sideslope Sideslope Slope (%)

Ratio Ratio

Freeboard

Depth (ft)

,. . Freeboard
Freeboard

n, c r, Mult. X%of Depth (WD)

. 3.0:1 3.0:1 11.0 1.00

PADER Method -!Steep Slope Design

w/o Freeboard w/ Freeboard

Design Discharge: 13.00 cfs

Depth: 0.81ft 1.81ft

Top Width: 4.88 ft 10.88 ft

Velocity: 6.55 fps

X-Section Area: 1.98 sq ft

Hydraulic Radius: 0.386 .

Froude Number: 1.81

Manning's n: 0.0400

Dmin: 3.00 in

D50: 6.00 in

Dmax: 9.00 in

0

SEDCAD Utility Run
Printed 11-12-2001



SEDCAD 4.0
Copyright 1998 Pamela J. Schwab
Civil Software Design

J19-B Diversion Channel

Material: Riprap

Triangular Channel

Left Right
Sideslope Sideslope Slope (%)

Ratio Ratio

Freeboard

Depth (ft)

Freeboard Aboard

%of Depth %J*
p (VxD)

3.0:1 3.0:1 30.0 1.00

PADER Method - Steep Slope Design

w/o Freeboard w/ Freeboard

Design Discharge:

Depth:

13.00 cfs

0.75 ft 1.75 ft

Top Width: 4.53 ft 10.53 ft

Velocity: 7.62 fps

X-Section Area: 1.71 sq ft

Hydraulic Radius: 0.358

Froude Number: 2.19

Manning's n: 0.0540

Dmin: 3.00 in

D50: 6.00 in

[ Dmax: 9.00 in

SEDCAD Utility Run

0

Printed 11-12-2001
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Units 10-Yr, 24-Hr

tSJLH

25-Yr, 6-Hr
Storm Storm

Initial Reservoir Volume Condition
Empty Fullto emergency

spillway
Inflow

Peak Flow A f
crs 100.2 118.9

Volume
ac-ft 9.5 7.9

Storage

Peak Stage «~.~i
O msl N/A 6745.8

Emergency Spillway Elev. msl 6744.5 6744.5

PeakStorage
ac-ft N/A 22.1

Storage Capacity ac-ft 19.8 19.8
Outflow

Peak Flow
cfs N/A 79.5

SpillwayElevation msl 6744.5 6744.5

Embankment Crest Elev. msl 6747.3 6747.3

Peak Stage
msl

— 6745.8

Freeboard
ft

— 1.5

Emergency Spillway Channel

Flow Depth
ft —

1.3

Critical Velocity fps
— 4.7

Mannings "n"
~~ 0.03

Width
ft

— 20

Outflow Channel

Slope
% 4.2 25

Normal Velocity fps
- 5.4 7.1

Normal Depth
ft

— 0.7 0.5
Mannings "n"

— 0.041 0.064
Riprap D50

in
~ 3 6

-4-
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EJvLE^GJ^ICY^PILLWA^^
, 1 ir tio n txnll hea traoezoidal channel with dimensions listedThe emergency spillway and outlet channel for J19-D will be atrapezoiaai

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

Minimum Channel Depth (Spillway)
(Outflow)

Channel Width

Channel Length (Spillway)
(Outflow)

Side slopes (Horizontal to Vertical)

Average Slope (Spillway)

Maximum Slope (Outflow)

Spillway Elevation

A„» 15-foot long nprap-1-ned channe, will be —ted beyond the ,oe of.be embankment as a

transition into the downstream channel.

STORAGE CAPACITY

The urrpoundment stage-capacuy table (see Exhibit #1) is based on the design topography. Structure ,19-
Dis designed to contain approximately 19.8 acre-feet.

The calculations for the sediment load entenng structure ,19-D were made utilizing the Revised Universa.
^^Sgftinss Equation with the following parameters:

Rainfall Factor, R

Soil Erodibility Factor, K

SlopeFactor, LS

Cover Factor, C

Erosion ControlFactor,P

2.3 ft

1.5 ft

20 ft

28.75 ft

100 ft

3:1 or flatter

0 %

25 %

6744.5 ft

40

0.24

7.34

0.58

0.78



The hydrologic analysis gives the storage volume required
the remaining storage volume is available for

to contain the 10-year, 24-hour storm, and

ait. Structure J19-D has sufficient storage

storage capacity was determined for structure J19-D

storing sediment. Structure J19-D has sufficient storage
to contain the 10-year, 24-hour storm. The total

and the results of the analysis are presented below.

Total Storage Capacity

10-year, 24-hour Storm Inflow

Available Sediment Storage Capacity

Sediment InflowRate/Year

Sediment Storage Life

19.8 ac-ft

9.5 ac-ft

10.3 ac-ft

1.82ac-ft/yr

5.7 years

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

Appendix A- Hydrology, Hydraulic, and Sedimentation Calculate

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

Appendix C- SEDCAD4 (Input and Output) 25-Year, 6-Hour Storm Event
Exhibit #1- JI9-D Proposed Sedimentation Pond

ions

-6-
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APPENDIX A

Hydrology, Hydraulic, and Sedimentation Calculations



TIME OFCONCENTRATION:

Start Elevation (ft) =
End Elevation (ft) =

Elevation Difference, E(ft) =

Watercourse Length (ft) =
Watercourse Length, L(mi) =

Tc = (11.9LA3/E)*0.385 =

PEABODY WESTERN COAL COMPANY
CALCULATED HYDROLOGIC DATA

PROJECT: J19 AREA

STRUCTURE: J19D Pond

6931

6720

211

3469

0.657

0.203 hours

ROUTING PARAMETERS:

Between structure routing parameters were calculated using the SCS Upland Method in SFDTaha
input and output parameters are shown on the SEDCAD4 printouts Ir^Append^es C

SCS CURVE NUMBER:

Cover Type
Soil

Group
Curve

Number
Area

(acres)
CN'Area

Pinyon Juniper
Pinyon Juniper
Sagebrush
Disturbed - Mine
Disturbed - Spoil
Reclaimed

B

D

D

C

65

83

79

90

86

81

o

25.2

0

41.3

22.7

41.3

0

2091.6

0

3717

1952.2

314/S ^

TOTAL:
130 5 ni06.i|

Weighted CN=Total CN*Area/ Total Area = 85

DRAINAGE BASIN AREA:

130.5 Acres

o
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PEABODY WESTERN COAL COMPANY
CALCULATED SEDIMENTOLOGY DATA

PROJECT: J19DPond

SOIL ERODIB1UTY FACTOR:

Soil Type Erodibility

Factor. K

Area

(acres)

1
K*Area

3DE 0.15 19.9 2.99

0.00

3BC 0.16 5 0.80

16EF 0.05 0.3 0.02

0.00

0.00

34-spoil
Reclaimed

Mine Pits

0.12

0.38

0.22

22.7

41.3

41.3

2.72

15.69

9.09

-rrvrAi- 130i 31.30

Wftinhted K = Total K*Area/ To ral Area =
0.24

SLOPE FACTOR:

Length

(ft)

Average LS =

230

400

120

330

270

235

240

120

320

290

310

250

285

355

160

420

140

200

270

Elevation

Change

(ft)
90

75

50

60

65

65

65

5

70

65

120

65

60

90

40

60

45

80

25

7.34

Slope

<%)

39.1%

18.

41.7%

18.2%

24.1%

27.7%

27.1%

4.2%

21.9%

22.4%

38.7%

26.0%

21.1%

25.4%

25.0%

14.3%

32.1%

40.0%

9.3%

0.6

0.6

06

0.6

0.6

0.6

0.6

0.4

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.5

The LS Factor was calculated by:

LS= (Slope Length/72.6)«mV0.8'sin(slope angle) +0.03) for Slopes <9%

LS= (Slope Length/72.6ym*(16.8'sin(siope angle) -0.5) for Slopes >9%

Where:

Slope < 3%
Slope m4%
5%> Slope < 10%
Slope > 10%

m = 0.3

m = 0.4

m = 0.5

m = 0.6

Slope

Angle

(deg)
21.4

10.6

22.6

10.3

13.5

15.5

15.2

2.4

12.3

12.6

21.2

14.6

11.9

14.2

14.0

8.1

17.8

21.8

5.3

LS

Factor

11.23

7.23

8.06

6.21

7.55

8.05

7.97

0.59

7.52

7.29

13.30

7.83

6.73

9.40

5.74

5.38

6.88

10.54

2.02



PROJECT: J19DPond

COVER AND PRACTICE FACTORS:

======

Cover

Type
Cover

(%)

Canopy

(%)

Area

(acres)

Cover

Factor, C
C'Area Practice

Factor, P
P*Area

Pinyon Juniper
Sagebrush/Grass
Disturbed

Spoil

Reclaimed

20%

0%

0%

40%

TOTAL:

25%

0%

0%

0%

25.2

41,3

22.7

41.3

130 5

0.22

1.00

1.00

0.15

5.54

0.00

41.30

22.70

6.20 j

1.00

1.00

1.00

0.80

0,40

25.20

0.00

41.30

18.16

16.52

Weighted C = Total C*Area/Total Area =
0.580

75.74 101.181

Weighted P = TotalP*Area/ Tota1Area = 0.775

RAINFALL FACTOR:

R = 40

o

•
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PEABODY WESTERN COAL COMPANY
CALCULATED SEDIMENT YIELD

PROJECT: J19DPond

rhefotlo.ingspreadsheetcalcuiatesthepredictedsedimentyi^
is determined according to the Revised Universal Soil Loss Equation.

PARAMETER DESCRIPTION

Annual Rainfall Factor
Soil Erodibility Factor
Length Slope Factor
Cover Factor

Practice Factor
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

VALUE

40.00

0.24

7.34

0.58

0.78

31.71 tons/acre/year

94.00 pcf

0.0155 acre-feet/acre/year

90%

0.0139 acre-feet/acre/year

130.5 acres

1.82 acre-feet/year

1 years

1.82 acre-feet



SEDCAD 4.0
Copyright 1998Pamela J. Schwab
Civil SoftwareDesign

Pond J19-P Emergency Spillway Outflow
Material: Riprap

Trapezoidal Channel

SEDCAD Utility Run

Bottom

Width (ft)

20.00

Left

Sideslope
Ratio

3.0:1

Right
Sideslope

Ratio

3.0:1

Slope (%)

25.0

Freeboard

Depth (ft)

1.00

Freeboard

% of Depth

PADER Method - Steep Slope Design
w/o Freeboard w/ Freeboard

Design Discharge: 79.50 cfs

Depth: 0.52 ft 1.52 ft

Top Width: 23.10 ft 29.10 ft

Velocity: 7.13 fps

X-Section Area: 11.15 sq ft

Hydraulic Radius: 0.479

Froude Number: 1.81

Manning's n: 0.0640

Dmin: 3.00 in

D50: 6.00 in

Dmax: 9.00 in

Freeboard

Mult, x

(VxD)

Printed 08-16-2001

D

O

t



SEDCAD 4.0
Copyright 1998 Pamela J.Schwab
Civil Software Design

d»»h n QD Emrrnrnry crillwaY Outflow
Material: Riprap

Trapezoidal Channel

PADER Method - Steep Slope Design

c

SEDCAD Utility Run

Printed 09-05-2001



Project Description
Project File untitled.fm2
Worksheet J19D Critical Velocity
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

J19-D, Em. Spillway Critical Velocity
Worksheet for Trapezoidal Channel

Input Data '

Mannings Coefficient O030
Channel Slope 0.015000 ft/ft
Left Side Slope 3.000000 H: V
Right Side Slope 3.000000 H: V
Bottom Width 20.00 ft
Discharge 79.50 cfs

Results

Depth

Flow Area

Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is subcritical.

0.76 ft

16.91 ft2

24.80 ft

24.56 ft

0.76 ft

0.015053 ft/ft
4.70 ft/s

0.34 ft

1.10 ft

1.00

09/05/01

10:11:45 AM

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203)755 1666 RowMaster v5.13V woy 33- IODD page 1 Qf 1
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APPENDIX B

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



SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

Peabodv Western

Pond J19D

10-year, 24-hour

Filename: Pond19D10-24.sc4

djk

Montgomery Watson
165 S. Union Blvd.

Suite 410

Lakewood, Co. 80228

Phone: 303 763-5140

o

♦

Printed 09-05-2001



SEDCAD 4 for Windows
Copyright1998 Pamela J. Schwab
Civil Software Design

c

Filename: Pond19D10-24.sc4

General Information

Storm Information:

Storm Type: NRCS Type II

Design Storm: 10 yr - 24 hr

Rainfall Depth: 2.100 inches

Printed 09-05-2001



SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

#1

Filename: Pond19D10-24.sc4

Structure Summary:
Immediate

Contributing
Area

(ac)

130.500

Total

Contributing
Area

(ac)

130.500

Peak

Discharge

(cfs)

100.20

Total

Runoff

Volume

(ac-ft)

9.45

9

Printed 09-05-2001



SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

C Subwatershed Hydrology Detail:

Stru SWS SWSArea
# # (ac)

#1 130.500

130.500

Filename: Pond19D10-24.sc4

Time of

Cone

(hrs)

0.203

MuskK

(hrs)

0.000

MuskX

0.000

Curve

Number

85.000

UHS

—«

Peak

Discharge

(cfs)

100.20

100.20

Runoff
Volume

(ac-ft)

9.452

9.452

Printed 09-05-2001



APPENDIX C

SEDCAD4 (Input and Output) 25-Year, 6-Hour Storm Event
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SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

w'

Filename: Pond19D25-6Rev2.sc4

Peabody Western
Pond 319D

25-year, 6-hour

djk

Montgomery Watson
165 S. Union Blvd.

Suite 410
Lakewood, Co. 80228

Phone: 303 763-5140

Printed 09-05-2001



SEDCAD 4 for Windows
Copyright 1998 PamelaJ. Schwab
Civil Software Design

Filename: Pond19D25-6Rev2.sc4

General Information

Storm Information.
Storm Type: NRCS Type II

Design Storm: 25 yr - 6 hr

Rainfall Depth: 1.900 inches

^^

9

Printed 09-05-2001



SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

C Structure Summary:

#1

o

c

Filename: Pond19D25-6Rev2.sc4

In

Out

Immediate
Contributing

Area

(ac)

130.500

Total

Contributing
Area

(ac)

130.500

Peak
Discharge

(cfs)

118.91

79.47

Total

Runoff
Volume

(ac-ft)

7.86

7.40 |

Printed 09-05-2001



SEDCAD 4 for Windows
Copyright 1998 PamelaJ. Schwab
Civil SoftwareDesign

Structure #i (Pond)

runoff volume

Pond Inputs:

Structure Detail:

Initial Pool Elev: 6,744.50

Initial Pool: 19.83 ac-ft

Emergency Spillway

Spillway Elev Crest Length Left
(ft) Sideslope

28.75

Right
Sideslope

Bottom

Width (ft)
3.00:1 3.00:1 20.00

Pond Results:

Dewatering time is calculated from peak stage to lowest spillway

Elevation-Capacitv-DiqrhgraeTahlp

Filename: Pond19D25-6Rev2.sc4
Printed 09-05-2001



SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab

C Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater

Time

(hrs)

6,733.50 0.925 5.880 0.000

6,734.00 0.953 6.349 0.000

6,734.50 0.981 6.832 0.000

6,735.00 1.010 7.330 0.000

6,735.50 1.040 7.843 0.000

6,736.00 1.070 8.370 0.000

6,736.50 1.101 8.913 0.000

6,737.00 1.133 9.472 0.000

6,737.50 1.165 10.046 0.000

6,738.00 1.197 10.636 0.000

6,738.50 1.229 11.243 0.000

6,739.00 1.262 11.866 0.000

6,739.50 1.296 12.505 0.000

6,740.00 1.330 13.162 0.000

6,740.50 1.363 13.835 0.000

6,741.00 1.396 14.525 0.000

6,741.50 1.430 15.231 0.000

6,742.00 1.464 15.955 0.000

6,742.50 1.498 16.695 0.000

6,743.00 1.533 17.453 0.000

6,743.50 1.568 18.228 0.000

6,744.00 1.604 19.021 0.000

6,744.50 1.640 19.832 0.000 Spillway #1

6,745.00 1.720 20.672 0.159 63.96*

6,745.50 1.767 21.544 45.568 3.60

6,745.81 1.796 22.098

22.439

79.470

100.324

0.35 Peak Stage

6,746.00 1.814

6,746.50 1.862 23.358 165.457

6,747.00 1.910 24.300 249.561

6,747.30 1.950 24.879 309.768 ]
designates time(s) to dewater have been extrapolated beyond the 50 hour hydrograph limit

Detailed Discharge Table

Filename: Pond19D25-6Rev2.sc4
Printed 09-05-2001



SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
CivilSoftware Design

7

Elevation
Emergency

Spillway (cfs)

Combined

Total

Discharge

(cfs)

6,725.00 0.000 0.000

6,725.50 0.000 0.000

6,726.00 0.000 o.ooc)

6,726.50 0.000 o.ooc

o.ooc

)

6,727.00

6,727.50

0.000

0.000 o.ooc

6,728.00 0.000 0.000

6,728.50 0.000 0.000

6,729.00 0.000 0.000

6,729.50 0.000 0.000

6,730.00 0.000 0.000

6,730.50 0.000 0.000

6,731.00 0.000 0.000

6,731.50 0.000 0.000

0.0006,732.00

6,732.50

0.000

0.000 0.000

6,733.00 0.000 0.000

6,733.50 0.000 0.000

6,734.00 0.000 0.000

6,734.50 0.000 0.000

6,735.00 0.000 0.000

6,735.50 0.000 0.000

6,736.00 0.000 0.000

6,736.50 0.000 0.000

.

6,737.00 0.000

0.000

0.000

^^f^^v 6,737.50 0.000

6,738.00 0.000 0.000

/&T cv, # A 6,738.50 0.000 0.000

6,739.00 0.000 0.000

Lev j*> ^* r\j
lbs, o ^» j-3 -

6,739.50

6,740.00

0.000

0.000

0.000

0.000

6,740.50 0.000 0.000

6,741.00 0.000 0.000

6,741.50 0.000 0.000

6,742.00 0.000 0.000

6,742.50 0.000 0.000

6,743.00 0.000 0.000

6,743.50 0.000

0.000

0.000

6,744.00 0.000

6,744.50 0.000 0.000

Filename: Pond19D25-6Rev2.sc4
Printed 09-05-2001

•

3



SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

C

c

Filename: Pond19D25-6Rev2.sc4

Elevation

6,745.00

6,745.50

6,746.00

6,746.50

6,747.00

6,747.30

Emergency
Spillway (cfs)

0.159

45.568

100.324

165.457

249.561

309.768

T?

Combined

Total

Discharge

(cfs)

0.159

45.568

100.324

165.457

249.561

309.768

Printed 09-05-2001



SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

Subwatershed Hydrology Detail:

Stru

#

#1

sws

#

v

SWS Area

(ac)

130.500

130.500

Filename: Pond19D25-6Rev2.sc4

Time of

Cone

(hrs)

0.203

MuskK

(hrs)

0.000

MuskX

0.000

Curve

Number

85.000

UHS

Peak

Discharge

(cfs)

118.91

118.91

Runoff

Volume

(ac-ft)

7.859

7.859

Printed 09-05-2001
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DESIGN REPORT

Temporary Sedimentation Structure

J19-E

Kayenta Mine

Navajo County, Arizona

For

PEABODY WESTERN COAL COMPANY
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TNTRODUCTION

Sedimentation Structure J19-E will be an earthen embankment, designed and constructed by Peabody

Western Coal Company as a temporary sedimentation structure to control runoff and sediment from

portions of the proposed J-19 West disturbed surface mining area at the Kayenta Mine. The location

of Structure J19-E and its watershed boundary are shown on Drawing No. 85400 (Sheets M-10) and

Drawing No. 85405. The site-specific general construction plans are shown on the attached Exhibit

#1.

This design report contains information specific to Structure J19-E. Mine-wide design, construction,

and reclamation information is presented in the "General Report, Kayenta and Black Mesa Mines,

Navajo County, Arizona, for Peabody Western Coal Company", December, 1985 (PAP), Chapter 6,

Attachment D, Volume 2, along with the methods and results of analyses used for slope stability,

hydrology, and hydraulics, and in Chapter 6, Pages 11 to 42, "Sediment and Water Control Facility

Plan".

INSPECTION

The construction site of the proposed Structure J19-E was inspected in September, 2001 by a

Registered Professional Engineer from Peabody Western Coal Company, to assure that the site is

suitable and no adverse conditions existed. Adetailed geotechnical investigation was not performed;

rather, the information in Chapter 6, Attachment Dwas utilized for embankment design and will be

utilized during construction to construct a stable embankment.



SITE DESCRIPTION

LAND USE

The J19-E Structure has a watershed of 17.5 acres and is located ona tributary upstream ofRed Peak

Valley Wash at the Kayenta Mine. The 17.5-acre watershed, which contributes directly to structure

J19-E, is classifiedas 44.5% spoil, 33% reclaimedarea, and 22.5% disturbed.

DESIGN ANALYSES

GENERAL

Structure J19-E was designed under the supervision of a Registered Professional Engineer from

Peabody Western Coal Company. The design was performed in accordance with applicable 30 CFR

780 and 816 regulations ofthe United States Department ofInterior, Office ofSurface Mining (OSM)

and included a review of available project files. The most current information contained in the

Peabody Western Coal Company files includes topographic maps developed from aerial photography

flown in 1999 for Peabody Western Coal Company and was used in the analyses ofthe structure.

STABILITY

Structure J19-E is assumed to be a Category A-3 embankment. The structure will be a homogeneous

earthen embankment, compacted in lifts to design specifications, and approximately 13 feet wide on

top. A minimum upstream slope of 2H:1V and minimum downstream slope of 3.OH:IV were

assumed. Based on the total embankment height ofapproximately 10 feet, these slopes are equal to or

flatter than the recommended "worst case" embankment/foundation condition slopes in Table 3-6,

Attachment D, Chapter 6; therefore, the embankment will be stable. The emergency spillway will be a

minimum15-foot wide, riprap-lined, trapezoidal channel.

§ 9 %
*• * Mr —M

Revised 09/12/02

O



c
HYDROLOGY

The hydrologic analysis was completed using the computer program SEDCAD4 (see Appendices A, B,

andC). Structure J19-E is classified as alow hazard structure (see Drawing No. 85408). In addition, the

mine area is sparsely populated with no one living in the downstream floodplain. The structure will

impound less than 20 acre-feet and be less than 20 vertical feet in height from the upstream toe of the

embankment of the natural stream elevation to the emergency spillway invert elevation. The spillway was

analyzed using the 25-year, 6-hour storm. Structure J19-E was conservatively assumed to be full to the

emergency spillway at the time of the design storm event. The storage capacity of structure J19-E was

analyzed using the 10-year, 24-hour storm event. The pond was venfied to completely contain the 10-

year, 24-hour storm event, and provide adequate sediment storage volume, without discharging into the

Red Peak Valley Wash.

The following parameters were used in the hydrologic analysis:

1. Water Course length, L °-224 im-

2. Elevation Difference, H l64ft

3. Time ofConcentration, Tc 0.065 hr

4. NRCS Curve Number 85

Rainfall Depth, 10-year, 24-hour storm 2.1 in
25-year, 6-hour storm 1-9 m

age Area 17.5 ac

ed represent the watershed, which drains directly to Pond J19-E.

HYDRAULICS

The SEDCAD4 and Flow Master computer programs were used to evaluate inflow to the sedimentation

structure, outflow from the structure and the resulting water surface elevations. The initial conditions and

results of the analysis are summarized in the following table (supporting calculations are presented in

AppendicesA, B, and C).



J19-E SEDIMENTATION POND HYDRAULICS TABLE

Units 10-Yr, 24-Hr

Storm

25-Yr, 6-Hr

Storm

Initial Reservoir Volume Condition Empty Full to emergency
spillway

Inflow

Peak Flow cfs 16.7 21.2

Volume ac-ft 1.3 1.1

Storage

Peak Stage msl N/A 6798.6

EmergencySpillwayElev. msl 6798.0 6798.0

Peak Storage ac-ft N/A 7.0

Storage Capacity ac-ft 6.5 6.5

Outflow

Peak Flow cfs N/A 6.3

Spillway Elevation msl 6798.0 6798.0

Embankment Crest Elev. msl 6800.0 6800.0

Peak Stage msl
~ 6798.6

Freeboard ft -- 1.4

Emergency SpillwayChannel

Flow Depth ft
— 0.6

CriticalVelocity fps — 2.3

Mannings "n"
- ~ 0.03

Width ft — 15

Outflow Channel

Slope % 14 33

Normal Velocity fps
- 4.0 3.6

Normal Depth ft
- 0.1 0.1

Mannings "n"
"

~ 0.03 0.054

rra^tfrapD!0 in — Grave 1 1.5
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EMERGENCY SPILLWAY ANT> OUTLET CHANNEL

The emergency spillway and outlet channel for J19-E will be atrapezoidal channel with dimensions listed

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

Minimum Channel Depth

Channel Width

Channel Length

(Spillway)
(Outflow)

(Spillway)
(Outflow)

ide slopes (Horizontal to Vertical)

Average Slope (Spillway)

Maximum Slope (Outflow)

Spillway Elevation

Armnimum 15-foot .ong nprap-hned channel will be constructed beyond the toe of the embankment as a

transition into thedownstream channel.

STORAGE CAPACITY

The impoundment stage-capacity table (see Exhibit #1) is based on the design topography. Structure J19-
Eis designed to contain approximately 6.5 acre-feet.

1.6

1.1

15

26 ft

100 ft

3:1 or flatter

0 %

33 %

6798.0 ft

•He ca.eulat.ons for the sedunent load entenng structure I19-E were made utihzmg the Revised Universal

Soil Loss Equation with the following parameters:

Rainfall Factor, R

Soil ErodibilityFactor,K

SlopeFactor, LS

Cover Factor, C

Erosion Control Factor, P

-5-

40

0.23

5.1

0.72

0.71



The hydrologic analysis gives the storage volume required to contain the 10-year, 24-hour storm, and

the remaining storage volume is available for storing sediment. Structure J19-E has sufficient storage

to contain the 10-year, 24-hour storm. The total storage capacity was determined for structure J19-E

and the results of the analysis arepresented below.

Storage for Structure J19-E

Total Storage Capacity

10-year, 24-hour Storm Inflow

Available Sediment Storage Capacity

Sediment Inflow Rate/Year

Sediment Storage Life

6.5 ac-ft

1.3 ac-ft

5.2 ac-ft

0.18ac-ft/yr

28.8 years

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

AppendixA- Hydrology, Hydraulic, and Sedimentation Calculations

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

Appendix C- SEDCAD4 (InputandOutput) 25-Year, 6-Hour StormEvent

Exhibit #1- J19-E Proposed Sedimentation Ponds

APPENDIX D -J19-E Temporary Diversion

APPENDIX E -J7-JrTemporary Diversion

EXHIBIT #1 -Jl9-E & J7-Jr Temporary Diversion

3
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APPENDIX A

Hydrology, Hydraulic, and Sedimentation Calculations
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TIMEOF CONCENTRATION:

PEABODY WESTERN COAL COMPANY
CALCULATED HYDROLOGIC DATA

PROJECT: Jl 9 AREA

STRUCTURE: J19E Pond

Start Elevation (ft) =
End Elevation (ft) =

Elevation Difference, E (ft) =

6939

6775

164

Watercourse Length (ft) =
Watercourse Length, L(mi) =

1184

0.224

Tc = (11.9LA3/E)A0.385 = 0.065 hours

ROUTING PARAMETERS:

Between structure routing parameters were calculated using theSCS Upland Method in SEDCAD4.
Input and output parameters areshown on theSEDCAD4 printouts in Appendices C.

SCS CURVE NUMBER:

Soil Curve Area CN*Areq

Cover Type Group Number (acres)

Pinyon Juniper B 65 0

0

0

3.9

0

0

0

351

Pinyon Juniper D 83

Sagebrush
Disturbed - Mine

D 79

90

Disturbed - Spoil 86 7.8 670.8

. Reclaimed C 81 5.8 469.8

TOT/VL: 17.5 1491.6

Weighted CN =Total CN*Area/ Total Area 85

DRAINAGE BASIN AREA:

17.5 Acres



SOIL ERODIBILITY FACTOR:

PEABODY WESTERN COAL COMPANY
CALCULATED SEDIMENTOLOGY DATA

PROJECT: J19EPond

Soil Type Erodibility Area K*Area
Factor, K (acres)

18 0.15 0 0.00
1C 0.14 0 o.co

3BC 0.16 0 0.00
5 0.68 0 0.00
12 0.38 0 0.00
13 0.41 0 0.00
15 0.37 0 0.00

34-spoil 0.12 7.8 0.94
Reclaimed 0.38 5.8 2.20

Mine Pits 0.22 3.9 0.86

TOTAL- 17.5 4.00

Weighted K- Total K*Area/ Tota1 Area = 0.23

SLOPE FACTOR:

Length

(ft)

Elevation

Change
(ft)

Slope

(%)

Slope
Angle

Cdeg)

LS

Factor

Average LS =

180

170

150

200

200

165

140

110

110

55

35

35

15

50

15

55

25

35

5.05

30.6%

20.6%

23.3%

7.5%

25.0%

9.1%

39.3%

22.7%

31.8%

The LS Factorwas calculated by:

LS =(Slope Length/72.6)Arr>V0.8'sln(slope angle) +0.03) for Slopes <9%

LS » (Slope Length/72.6)*m'(16.8'$!n(slope angle) -0.5) for Slopes >9%

Where:

Slope < 3% ms 0.3
Slope = 4% m = 0.4
5%> Slope < 10% m = 0.5
Slope > 10% m = 0.6

0.6

0.6

0.6

0.5

0.6

0.5

0.6

0.6

0.6

17.0

11.6

13.1

4.3

14.0

5.2

21.4

12.8

17.7

7.60

4.81

5.13

1.39

6.57

1.54

8.37

4.14

5.89

3



PROJECT: J19EPond

COVER AND PRACTICE FACTORS:

1
Cover

Type

Cover

(%)

Canopy

(%)

Area

(acres)

Cover

Factor, C

C'Area Practice

Factor, P

P*Area

Pinyon Juniper
Sagebrush/Grass
Disturbed

Spoil
Reclaimed

20%

20%

0%

0%

40%

TOTAL:

25%

25%

0%

0%

0%

0

0

3.9

7.8

5.8

17.5

0.22

0.20

1.00

1.00

0.15

O.CO

0.00

3.90

7.80

0.87

12.57

1.00

1.00

1.00

0.80

0.40

0.00

0.00

3.90

6.24

2.32

12.46

Weighted C = TotalC*Area/ Total Area =

Weighted P = TotalP'Area/ Total Area =

RAINFALL FACTOR:

R = 40

0.718

0.712



PEABODY WESTERN COAL COMPANY
CALCULATED SEDIMENT YIELD

PROJECT: J19EPond

The following spreadsheet calculates the predicted sediment yield for the project area. The gross sediment yie
is determined according tothe Revised Universal Soil Loss Equation.

PARAMETER DESCRIPTION

Annual Rainfall Factor

Soil Erodibility Factor
Length Slope Factor
Cover Factor

Practice Factor

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

VALUE

40.00

0.23

5.05

0.72

0.71

23.59 tons/acre/year

94.00 pcf

0.0115 acre-feet/acre/year
90%

0.0104 acre-feet/acre/year

17.5 acres

0.18 acre-feet/year

1 years

0.18 acre-feet

9



SEDCAD 4.0
Copyright 1998Pamela J. Schwab
Civil Software Design

1

g Pond J19-E Emerqency SDillway Outflow
:erial: Riprap

izoidal Channel

Mai

Trapt

Left Right
»!22°UL Sideslope SideslopeWidth (ft) Ratj0 Rati0

Slope (%)
Freeboard

Depth (ft)

Freeboard
Freeboard

Mult x%of Depth fy D^

15.00 3.0:1 3.0:1 33.0 1.00

PADER Methcid - Steep

w/o Freebo

Slope Design

3rd w/ Freeboard

Design Discharge: 6.30 cfs

1.11 ftDepth:

Top Width:

0.

15

lift

68 ft 21.68 ft

Velocity: 3.6

1.73

4 fps

X-Section Area: sqft

Hydraulic Radius: ().110

Froude Number: 1.93

%
Manning's n: 0.0540

Dmin: 1.00 in

D50: 1.50 in

Dmax: 3.00 in

Printed 09-05-2001

SEDCAD Utility Run



SEDCAD 4.0
Copyright 1998 Pamela J. Schwab
CivilSoftware Design

Pond J19-E Emergency Spillway Outflow
Material: Gravel

Trapezoidal Channel

Bottom

Width (ft)

15.00

SEDCAD Utility Run

Left

Sideslope
Ratio

3.0:1

Right
Sideslope

Ratio
Slope (%) Manning's n Freeboard

Depth (ft)

Freeboard

% of Depth

3.0:1 14.0 0.0300 1.00

w/o Freeboard w/ Freeboard
Design Discharge 6.30 cfs

Depth 0.10 ft 1.10 ft

Top Width 15.62 ft 21.62ft

Velocity 4.01 fps

X-Section Area 1.57 sq ft

Hydraulic Radius 0.100

Froude Number 2.23

Freeboard

Mult, x

(VxD)

Limiting
Velocity

(fps)

6.0

Printed 09-05-2001



c

Pond J19E Em. Spillway Critical Velocity
Worksheet for Trapezoidal Channel

Project Description t , . ——-
project Fiie j:\2470172 peabody\task 22h\task 22h\flowmaster\j19b.fm2
Worksheet J19E Critical Velocity
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data
Mannings Coefficient 0.030
Channel Slope 0.024000 ft/ft
Left Side Slope 3.000000 H : V
Right Side Slope 3.000000 H: V
Bottom Width 15.00 ft
Discharge 6.30 cfs

Results

Depth 0.17 ft
Flow Area 2.70 ft2
Wetted Perimeter 16.10 ft
TopWidth 16.04 ft
Critical Depth 0.17 ft
Critical Slope 0.023854 ft/ft
Velocity 2.33 ft/s
Velocity Head 0.08 ft
Specific Energy 0.26 ft
Froude Number 1.00

Flow is supercritical. _____

FlowMaster v5.13

™Lm Haes,ad Methods, Inc. 37 BrooKside Road Wa.erOU,y. CT 06708 (203, 755-, 666 PaSe 1o. 1



APPENDIX B

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

3

o



c

SEDCAD 4 for Windows
Copyright1998 Pamela J. Schwab
Civil Software Design

Peabodv Western

Pond J19-E

10-year, 24-hour

Filename: PondJ19E10-24.sc4

djk

Montgomery Watson
165 S. Union Blvd.

Suite 410

Lakewood, Co. 80228

Phone: 303 763-5140

Printed 09-05-2 001



SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

Filename: PondJ19E10-24.sc4

General Information

Storm Information.
Storm Type: NRCS Type II

Design Storm: 10 yr - 24 hr

Rainfall Depth: 2.100 inches

Printed 09-05-2 001



C

SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

C

Filename: PondJ19E10-24.sc4

Structure Summary:

Immediate
Contributing

Area

Total
Contributing

Area

(ac)

17.500

Total

Peak Runoff
Discharge Vo)ume

(cfe) (ac-ft)
16.67 1.27

Printed 09-05-2001



SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

SubwatershedHydrology Detail:

Printed 09-05-2001
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APPENDIX C

SEDCAD4 (Input and Output) 25-Year, 6-Hour Storm Event



SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

Peabody Western
Pond J19-E

25-year, 6-hour

Filename: PondJ19E25-6Rev1.sc4

djk

Montgomery Watson
165 S. Union Blvd.

Suite 410

Lakewood, Co. 80228

Phone: 303 763-5140

o

Printed 09-05-2001



SEDCAD 4 for Windows
Copyright 1998 Pamela J.Schwab
Civil Software Design

c

General Information

Storm Information:
_StoirnT^e^__J^CSTyr^
Design Storm: 25yr-6hr

Rainfall Depth: 1.900 inches

6

C

Filename: PondJ19E25-6Rev1.sc4

Printed 09-05-2001



SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

#1

Filename: PondJ19E25-6Rev1.sc4

In

Out

Structure Summary:
Immediate

Contributing
Area

(ac)

17.500

Total

Contributing
Area

(ac)

17.500

Peak

Discharge

(cfs)

21.16

6.32

Total

Runoff

Volume

(ac-ft)

1.05

1.05

Printed 09-05-2 001



SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

c
Structure Detail:

structure #1 (Pond)

Storm Volume &Peak Flow

Pond Inputs:

Pond Results:

Initial Pool Elev: 6,798.00

Initial Pool: 6.51 ac-ft

Fmprqencv Spillway

„ _, Crest Length Left Right HuUom
Spillway Elev ,fti Sideslope Sideslope Width (ft)

6™Rnn 7finn 3.00:1 3.00:1 15.00

Peak Elevation: 6,795L58

laysDewater Time: 1.75 c

Dewatering time is calculated from peak stage to lowest spillway

FlPvation-Caparity-Discharqe Table

Filename: PondJ19E25-6Rev1.sc4
Printed 09-05-2001



SEDCAD 4 for Windows
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• —

Elevation
Area Capacity

(ac) (ac-ft)
Discharge

(cfs)

Dewater

Time

(hrs)
6,796.50 C

c

0

•798 5.262 0.000

6,797.00 •822 5.667 0.000

6,797.50 •846 6.084 0.000

6,798.00 0.870 6.513 0.000 Spillway #1
6,798.50 0.927 6.962 0.686 38.95

6,798.58 0 937 7.038

986 7.440

6.322 3.00 Peak Stage
6,799.00 0 36.012

6,799.50 1-047 7.948 79.016

133.2856,800.00 1.110 8.488

Detailed Discharqp Tahlp

Elevation *T®*%,Spiilway (cfs)

Combined

Total

Discharge

(cfs)

6,788.00 0.000 0.000

6,788.50 0.000 0.000

6,789.00 0.000 0.000

6,789.50 0.000 0.000

6,790.00

6,790.50

0.000 0.000

0.000 0.000

6,791.00 0.000 0.000

0.0006,791.50 0.000

0.0006,792.00 0.000

6,792.50 0.000 0.000

0.0006,793.00 0.000

6,793.50 0.000 0.000
•

dF m&o\

if\jt V ^>v ap ~-ri

6,794.00 0.000 0.000

0.0006,794.50 0.000

6,795.00 0.000 0.000

6,795.50 0.000 0.000

0.000
ftvj J&J JF* f_ |̂

6,796.00 0.000

6,796.50 0.000 0.000

6,797.00 0.000 0.000

6,797.50 0.000 0.000

6,798.00

6,798.50

0.000 0.000

0.686

36.012

0.686

6,799.00 36.012

6,799.50

6,800.00

79.016 79.016

133.285 133.285

Filename: PondJ19E2J>-6Rev1.sc4
Printed 09-05-2001
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Subwatershed Hydrology Detail:

fc_

Stru

#

#1

SWS

#

v

SWS Area

(ac)

17.500

17.500

Time of

Cone

(hrs)

0.065

Filename: PondJ19E25-6Rev1.sc4

MuskK

(hrs)

0.000

MuskX

0.000

Curve

Number

85.000

wmmm

UHS

Peak

Discharge

(cfs)

21.16

21.16

Runoff

Volume

(ac-ft)

1.054

1.054

Printed 09-05-2001
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J19-E TEMPORARY DIVERSION
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PEABODY WESTERN - KAYENTA MINE
J-19 WEST AREA

TEMPORARY DIVERSION CHANNELS

_S»_-««S-S_^^
design submittal:

T-1Q WEST AREA

, , _ fcikitai Tl 9-E &J7-Jr Temporary Diversions). J19-E Diversion Channel (see Etfjbit #1J19E&ftJ £ Diversions)
. J7Jr Diversion Channel, (see Exhibit #1, J19-E &J F

Design Parameters-Channels tbrpe alternative trapezoidal or

*_*--—^«*_-ri?_5^__^^triangular channels (Design A, Design B, or Design w
«u„„„-i dnne. and site conditions
tnanguuu wunuivi, v o- -

channel slope and site conditionschannel siope <mu suv w»

The fouowing des.gn parameters are common to an tempos channel des.gns.
L AU designs arebased onthe l^gfflTc^nS.bers used include; mine -90,

j^»^3»-^--*"
Note: The following applies to all channel designs:

Ifbedrock is encountered*_2^2__l_£-»~» Â ^S^B4. Minimum 20-ft length of*^«»_£__£_£_ specifications.
5. See Chapter 26 for terrace and*T_?__££_- united by critical slope.
6 Maximum slope design for graded ^'"™l^(v) ^edon maximum slope.

DesignA: BaruVOradedSpoil-lined^oidalor—archie,. This design .ill app, to slopes up
tn the calculated Critical slope. •_,„<•<;««,.:totnecaicui ThicHesien will apply until avelocity of 6.0 tps
DesignB: Gravel-linedtrapezoidal ortriangularchannel. Tlus desrgnw,
iSeXCeedeA , „ , This desisnwll apply for all subsequent slopesDesign C: Ripmp-Uned trapezoidal or tnanguhu channel Tlus destgn .
until alimiting velocity of 10.0 fps is exceeded.

t„m, 119-1 Hvdrology calculations for the channels are
Design sundries for*^*£Z2Im**»-**»»** ™M" ^^attached as Appentoe-kr^tagnei aesigi

w



uesign Flow: 1U-year, 6-hour Storm"

Design Flow: 10-year, 6-hour Storm

Design Flow: 10-year. 6-hour Storm

TABLE J1S-1
J-19 Diversion Channel Summary

0



SEDCAD 4 for Windows
Copyright 1998 Pamela J. Schwab
Civil Software Design

Peabody Western

Pnnd 319E

nivf*rsi'™ channel

: PondJ19EDiv10-24.sc4
Filename

10-year, 6-hour

djk

Montgomery Watson
165 S. Union Blvd.

Suite 410
Lakewood, Co. 80228

Phone: 303 763-5140

Printed 09-19-2001



TIME OF CONCENTRATION:

Start Elevation (ft) =
End Elevation (ft) =

Elevation Difference, E(ft) =

Watercourse Length (ft) =
Watercourse Length, L(mi) =

Tc =(H.9La3/E)aq.385 =

PEABODY WESTERN COAL COMPANY
CALCULATED HYDROLOGIC DATA

PROJECT: J19 AREA

STRUCTURE: J19E Pond Diversion Channel

6880

6835

45

653

0.124

ROUTING PARAMETERS:

SCS CURVE NUMBER:

Weighted CN =Total CN'Area/ Total
Area =

86

DRAINAGE BASIN AREA:

1.9 Acres

•

o

t
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C

'^ ^

Filename: PondJ19EDiv10-24.sc4

General Information

Storm Information.
Storm Type:

Design Storm:

Rainfall Depth:

NRCS Type II

10 yr - 6 hr

1.600 inches

Printed 09-19-2001
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Filename: PondJ19EDiv10-24.sc4

Structure Summary:
Immediate

Contributing
Area

Total

Contributing
Area

Peak

Discharge

(cfs)

Total

Runoff

Volume

Printed 09-19-2001
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C
Subwatershed Hydrology Detail:

C

jf-»

Stru

#

#1

SWS

#

S

SWS Area

(ac)

1.900

1.900

Time of
Cone

(hrs)

0.054

^®#

Filename: PondJ19EDiv10-24.sc4

MuskK

(hrs)

0.000

MuskX

0.000

Curve

Number

86.000

UHS

Peak

Discharge

(cfs)

1.81

1.81

Runoff
Volume

(ac-ft)

0.089

0.089

Printed 09-19-2001
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1

319-E Diversion Channel

Material: Graded Spoil

Triangular Channel

Left

Sideslope
Ratio

3.0:1

Right

Sideslope Slope (%) Manning's n
Ratio

3.0:1 o.s n mnn

Freeboard Freeboard Aboard

Depth (ft) %of Depth Mult, x
(VxD)

Limiting
Velocity

(fps)

1 6.0

w/o Freeboard w/ Frpphrwri

Design Discharge: 1.80 cfs

Depth: 0.62 ft 1.62 ft

Top Width: 3-73 ft 9.73 ft

Velocity: 1.55 fps

X-Section Area:

Hydraulic Radius:

1.16 sq ft

0.295

Froude Number: 0.49

o

SEDCAD Utility Run
Printed 09-19-2001



SEDCAD 4.0
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119-E __yvej___jon Channel
Material: Graded Spoil

Triangular Channel

C

C^

^"'

SEDCAD Utility Run

Right
Sideslope

Ratio

3.0:1

Printed 09-19-2001



J19-E Diversion Critical Slope
Worksheet for Triangular Channel

Project Descriptori

Project File untitled.fm2
Worksheet J19E Critical Slope
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Death

Input Data

Mannings Coefficient 0.030
Channel Slope 0.022800 ft/ft
LeftSide Slope 3.000000 H : V
Right Side Slope 3.000000 H : V
Discharge 1.80 cfs

Results "•™"""™"""~

Depth 0.47 ft
Flow Area 0.66 ft2
Wetted Perimeter 2.96 ft
Top Width 2.81 ft
Critical Depth 0.47 ft
Critical Slope 0.022833 ft/ft
Velocity 2.74 ft/s
Velocity Head 0.12 ft
Specific Energy 0.58 ft
Froude Number 1.00

Flow is subcritical.

09/19/01

11:23:40 AM Haestad Methods, ,nc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 FlowMaster v5.13
Page 1 of 1
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c

c

SEDCAD Utility Run

119-E Diversion Channel
Material: Gravel

Triangular Channel



SEDCAD 4.0
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Left

Sideslope
Ratio

Right
Sideslope

Ratio

J19-E Diversion 0__annej
Material: Gravel

Triangular Channel

Slope (%) Manning's n Freeboard

Depth (ft)

Freeboard

% of Depth
3.0:1 3.0:1 18.0 0.0300 1.00

SEDCAD Utility Run

Freeboard

Mult, x

(VxD)

Limiting
Velocity

(fps)

Printed 11-12-2001
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c

C

SEDCAD Utility Run

J19-E Division Channel

Material: Riprap

Trapezoidal Channel

PADER Method - Steep Slope Design

Design Discharge:

Depth:

Top Width:

Velocity:

X-Section Area:

Hydraulic Radius:

Froude Number:

Manning's n:

Dmin:

D50:

Dmax:

w/o Freeboard w/ Freeboard

1.80 cfs

0.15 ft

3.89 ft

3.54 fps

0.51 sq ft

0.129

1.72

0.0470

1.00 in

1.50 in

3.00 in

1.15 ft

9.89 ft

Printed 11-12-2001
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SEDCAD Utility Run

Bottom

Width (ft)

3.00

J19-E Diversion Channel

Material: Riprap

Trapezoidal Channel

Left

Sideslope
Ratio

3.0:1

Right
Sideslope

Ratio

3.0:1

Slope (%)

25.0

Freeboard

Depth (ft)

1.00

Freeboard

% of Depth

PADER Method - Steep Slope Design

w/o Freeboard w/ Freeboard

Design Discharge: 1.80 cfs

Depth: 0.14 ft 1.14 ft

Top Width: 3.84 ft 9.84 ft

Velocity: 3.76 fps

X-Section Area: 0.48 sq ft

Hydraulic Radius: 0.123

Froude Number: 1.88

Manning's n: 0.0490

Dmin: 1.00 in

D50: 1.50 in

Dmax: 3.00 in

Freeboard

Mult, x

(VxD)

Printed 11-12-2001
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J7-Jr TEMPORARY DIVERSION



PEABODY WESTERN - KAYENTA MINE

J-19 WEST AREA

TEMPORARY DIVERSION CHANNELS

PURPOSE. To provide runoff control from potential mine disturbance areas and to provide stable temoorarv
5^_fm*• J'19 WeSt« °f^ ^enta Mm, The following channels have^iSE this

J-19 WEST ARK A

• J19-E Diversion Channel, (see Exhibit #1, J19-E &J7-Jr Temporary Diversions)
• J7Jr Drversion Channel, (see Exhibit #1, J19-E &J7-Jr Temporary Diversions)
Design Parameters - Channels

To allow construction to be field-fitted for these temporary diversion channels, three alternative trapezoidal or
cnZ^ B' °<** C> - ~^ ^ Channel designs wTv^d on
The following design parameters are common to all temporary channel designs.
1. All designs are based on the 10-year, 6-hour precipitation event =16inches

snoi^cTtn^-T1 (1T; SP°ilj tOPSOfI pilCS) °r undistuibed- C^ ^bersused include; mine =90spoil - 86, topsoil piles = 81 (temp, reclaimed) and undisturbed =varies.

Note: The following applies to all channel designs:

1. Design selection will be field-fitted to complement the site conditions
2. Sedcad4 Hydrology and Channel design outputs are attached
4 Mmt'ut 20 ft i°Tf durm^excavation' Des^ C»® ^t require the installation of riprap.
5 S__cK£ f ^f °r gravdcd Chamel betWeen Desi^ A** ^gns Band Cd. see cnapter 26 forterrace and downdrain construction specifications
6. Maximum slope design for graded spoil-lined channel limited by critical slope
7. Depth offlow (d) based on minimum slope, Velocity (v) based on maximum slope
8. bide-slopes willbe a mimmum of 2H: IV. orflatter. '

^5^^$^^^ °r «"**"" ™S des1^ ™» apply to slopes up
i^eexc?ededGraVd"Iilied tTapezoiM °r trianSular charmeI- ™s desi^ will apply until avelocity of 6.0 fps

Design C: Riprap-lined trapezoidal or triangular channel. This design will apply for all subsequent sloocsuntil a limiting velocity of 10.0 fps is exceeded. % suosequent slopes

the channels are shown on Table J19-1. Hydrology calculations for the channels are
Channel designs and critical slope calculations are attached as Appendix B.



c
TABLE J13-1

J-19 Diversion Channel Summary

TemporaryChannel J19-E

Typical Rip Rap Lined Channel

Channel Flow (Q)

1.8

Slope ^mszs^s^S^^^
J19-E

Q10/6

1.8

1.8

0.5-2.2

2.3-18

19-25

Design TZm. 10-year, 6-hour Storm

0.6

0.5

0.2

2.71

5.96

3.75

1.6

1.5

1.2

n/a

Gravel

1.5

Temporary Channel J7Jr- Seg. 1

Typical Rip Rap Lined Channel

1.9 0.054 86

Channel Flow (Q)
(cfs)

Slope

J_4_

• i .•• ^rz fotai Rip Rap Watershed Time of Curve

_S ^vT g_ "S^Saja^a-k «"«««
J7-Jr

Seg 1
Q10/6

16.3

16.3

16.3

16.3

0.5

1.8

4.3

8.9

1.7

4.2

8.8

-30

Design Flow: 10-year, 6-hour Storm

Design Flow: 10-year, 6-hour Storm

1.4

1.1

1.0

0.9

4.27

5.99

6.49

8.17

2.4

2.1

2.0

1.9

N/A

Gravel

3

6

26.5 0.192 84

Design

Design
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