
c

<o

\o±

la--r.

DESIGN REPORT

Temporary Sedimentation Structure

J7-S -

Black Mesa Mine

Navajo County, Arizona

For

PEABODY WESTERN COAL COMPANY



Sm/

o

TABLE OF CONTENTS

Page

INTRODUCTION 1

INSPECTION 1

SITE DESCRIPTION 2

LAND USE 2

DESIGN ANALYSES 2

GENERAL 2

STABILITY 2

HYDROLOGY 3

HYDRAULICS 3

EMERGENCY SPILLWAY AND OUTLET CHANNEL 5

STORAGE CAPACITY : 5

APPENDIX A Hydrology, Hydraulic and Sedimentation Calculations
APPENDIX B SEDCAD+ (Input and Output) 10-Year, 24-Hour Storm Event
APPENDIX C SEDCAD+ (Input and Output) 25-Year, 6-Hour Storm Event
EXHIBIT #1 Proposed J7-S Sedimentation Pond Design

-l-



c
INTRODUCTION

Sedimentation Structure J7-S will be an earthen embankment, designed and constructed by Peabody

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

sediment from portions ofJ7 disturbed surface mining area at the Black Mesa Mine. The location of

Structure J7-S and its watershed boundary are shown on Drawing No. 85400 (Sheet K-ll) and

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

This design report contains information specific to Structure J7-S. 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 J7-S was inspected in August, 1997 by a Registered

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

adverse conditions exist to prevent the successful construction of this structure. A detailed

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.
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SITE DESCRIPTION

LAND USE

Structure J7-S has a 13.1-acre drainage area and is located on a tributary upstream of Yucca Flat Wash

at the Black Mesa Mine. The watershed is classified as 50% spoil and 50% disturbed.

DESIGN ANALYSES

GENERAL

StructureJ7-S was designedunder the supervision of a RegisteredProfessional 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

1992 for Peabody Western Coal Company and was used in the analyses of the structure.

STABILITY

Structure J7-S is a Category A-3 embankment. A homogeneous earthen embankment, compacted in

lifts to designspecifications, and approximately 15 feet wide on top will be constructed. An upstream

slope of 3:1 (horizontal to vertical) and a downstream slope of 4:1 were assumed. Based on the total

embankment height of approximately 6 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 minimum 10-foot wide

riprap-lined trapezoidal channel.
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HYDROLOGY

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

and C). Structure J7-S is classified as a low hazard structure (see Drawing No. 85408). In addition,

the mine area is sparsely populated with no one living inthe 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

theembankment ofthe natural stream elevation to the emergency spillway invert elevation. The

spillway for the J7-S pond was analyzed using the 25-year, 6-hour storm. Structure J7-S was

conservatively assumed to be full to the emergency spillway prior to the time ofthe 25-year storm

event. The storage capacity ofstructure J7-S was analyzed using the 10-year, 24-hour storm. The

pond was verified to completely contain the 10-year, 24-hour storm event, and provide adequate

sediment storage volume, without discharging into the Yucca Flat Wash.

The following parameters were used in the hydrologic analysis:

1, Water Course length, L

2. Elevation Difference, H

Time of Concentration, Tc

SCS Curve Number

Rainfall Depth, 10-year, 24-hour storm
25-year, 6-hour storm

10vr-24hr Storm

0.227 mi.

130 ft

0.072 hr

2.1

1.9

in

in

13.1 acres

The SEDCAD+ 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 condiUons and results of the analysis are summarized in the following table (supporting

calculations arepresented in Appendices A, B, and C).

•3-



J7-S SEDIMENTATION POND HYDRAULICS TABLE

TT •

Umts 10-Yr, 24-Hr 25-Yr, 6-Hr

Storm Storm

Initial Reservoir Volume Condition Empty Full to

emergency

spillway

Inflow

Peak Flow cfs 15.0 19.0

Volume ac-ft 1.2 1.0

Storage

Peak Stage msl N/A 6323

Emerg. Spillway Elev. msl 6322.5 6322.5

Peak Storage ac-ft N/A 3.9

Storage Capacity ac-ft 2.7 2.7

Outflow

Peak Flow cfs N/A 8.9

Spillway Elevation msl 6322.5 6322.5

Embankment Crest Elev. msl 6324 6324

Peak Stage msl
~"

6323

Freeboard ft
-- 1.0

Emergency Spillway Channel

Flow Depth ft 0.5

Critical Velocity fps — 2.9

Mannings "n"
—— .031

Width ft
--

10

Outflow Channel

Slope % - 25

Normal Velocity ___—__ fps 4.5

Normal Depth y£sNx c>?K ft
Mannings "n7-;. c? ^ ^~t * « £ 'A
Riprap D50 KT .O ^ ~ih

- H/ AS rv>T

Key 2 ^<®r

-- 0.2

.052

3

b£k

-4-
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EMERGENCY SPILLWAY AND OUTLET CHANNEL

The emergency spillway and outlet channel for J7-S 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

(Spillway)
(Outflow)

(Spillway)
(Outflow)

Sideslopes (Horizontal to Vertical)

Average Slope (Spillway)

Maximum Slope (Outflow)

Spillway Elevation

A imnimum 15-foot long riprap-lined channelwill be constructed beyond the toe of the embankment

as a transition into the downstream channel.

1.5 ft

1.5 ft

10 ft

20 ft

50 ft

3:1 or flatter

0 %

25 %

6322.5 ft

STORAGE CAPACITY

The impoundment stage-capacity table (see Exhibit 1) is based on the 1992 aerial topographic

mapping conducted for Peabody Western Coal Company. Structure J7-S is designed to contain

approximately 2.7 acre-feet.

The calculations for the sediment load entering structure J7-S were made utilizing the Revised

Soil Loss Equation with the following parameters:

Rainfall Factor, R

Soil Erodibility Factor, K

Slope Factor, LS

Cover Factor, C

5. Erosion Control Factor, P

-5-
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0.17

6.89

1.0

0.9



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

the remaining storage volume available for storing sediment. The storage capacity for J7-S is shown

on Exhibit 1, J7-S Stage Capacity Table, and the results of the sediment inflow analysis are

summarized in the following table.

J7-S STORAGE

Total Storage Capacity 2.7 acre-ft

10-year, 24-hour Storm Inflow 1.2 acre-ft

Available Sediment Storage Capacity 1.5 acre-ft

Sediment Inflow Rate 0.24 acre-ft/yr

Sediment Storage Life 6.3 years

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

Appendix A - Hydrology, Hydraulic, and Sedimentation Calculations

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

Appendix C - SEDCAD+ (Input and Output) 25-Year, 6-Hour Storm Event

Exhibit #1 - Proposed J7-S Sedimentation Pond Design

-6-
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APPENDIX A

Hydrology, Hydraulic, and Sedimentation Calculations



PEABODY WESTERN COAL COMPANY

CALCULATED HYDROLOGIC DATA

PROJECT: J7-S

TIME OF CONCENTRA TION (Haul Road):

Start Elevation (ft) =

End Elevation (ft) =

Elevation Difference, E (ft) =

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

Tc = (11.9L~3/Er0.385 =

6450

6320

130

1200

0.227

0.072 hours

SCS CURVE NUMBER:

Cover Type Soil

Group

Curve

Number

Area

(acres)

CN*Area

Spoil

Disturbed

B

D

86

91

6.5

6.6

559

600.6

TOTAL: 13.1 1159.6

Weighted CN = Total CN*Area/ Total >\rea = 89

DRAINA GE BASIN AREA:

13.10 Acres

j7sinput.xls
10/28/97



PEABODY WESTERN COAL COMPANY

CALCULATED SEDIMENTOLOGY DATA

PROJECT: J7-S

SOU. ERODIBILITY FACTOR:

Soil Type Soil

Group

Erodibility
Factor, K

Area

(acres)

K*Area

Spoil

Disturbed

B

D

0.12

0.22

6.5

6.6

0.78

1.452

TOTAL: 13.1 2.23

Erodibility factor average of spoil to reclaimed condition to simulate various stages of
reclamation.

Weighted K = Total K*Area/ Total Area = 0.170

SLOPE FACTOR:

Length

(ft)

Elevation

Change

(ft)

Slope

(%)

m Slope
Angle

(deg)

LS

Factor

250

200

320

90

60

25

36.0%

30.0%

7.8%

0.6

0.6

0.5

19.8

16.7

4.5

10.90

7.95

1.83

Average LS 6.89

The LS Factor was calculated by:

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

LS m (Slope Length/72.6)'m*(16.8*sinfslope angle) - 0.5) forSJope&^gr = 9%

Where:

Slope < or = 3% m = 0.3

Slope -4% m = 0.4

5% > Slope < 10% m = 0.5

Slope > 10% m = 0.6

COVER AND PRACTICE FACTORS:

o

o

Cover

Type
Cover

(%)

Canopy

(%l

Area

(acres)

Cover

Factor, C

C*Area Practice

Factor, P

P'Area

Spoil

Disturbed

0%

0%

0%

0%

6.5

6.6

1

1.00

6.5

6.6

0.80

1.00

5.2

6.6

TOTAL: 13.1 13.1 11.8

Weighted C = Total C*Area/ Total Area •

Weighted P = Total P*Area/ Total Area =

RAINFALL FACTOR:

j7sinput.xls R = 40

1.00

0.90

10/28/97
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PEABODY WESTERN COAL COMPANY

CALCULATED SEDIMENT YIELD

PROJECT: J7-S

The following spreadsheet calculates the predicted sediment yield for the project area. The gross sediment yield
is determined according to the Revised Universal SoilLoss 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
Required Pond Sediment Storage

j7sinput.xls

VALUE

40.00

0.17

6.89

1.00

0.90

42.31 tons/acre/year

94.00 pcf
0.0207 acre-feet/acre/year

90%

0.0186 acre-feet/acre/year

13.1 acres

0.2437 acre-feet/year

1 years

0.244 acre-feet

10/28/97



SEDCAD+ RIPRAP CHANNEL DESIGN

J7-S

INPUT VALUES:

Shape TRAPEZOIDAL

Discharge 8.94 cfs

Slope 25.00 %

Sideslopes (L and R) 3.00:1 3.00 :1

Bottom Width 10.00 feet

Freeboard .3 ft

RESULTS:

Steep Slope Design - PADER Method

Depth 0.19 ft

with Freeboard 0.49 ft

Top Width 11.12 ft

with Freeboard 12.92 ft

Velocity- 4.52 fps
Cross Sectional Area 1.98 sq ft
Hydraulic Radius 0.18 ft

Manning's n 0.052

Froude Number 1.89

Dmax 0.313 ft ( 3.75 in)
D50 0.25C ft ( 3.00 in)
D10 0.083 ft f 1.00 in)

o

o
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Project Description

J7-S Spillway

Worksheet for Trapezoidal Channel

Project File
Worksheet

Flow Element

Method

Solve For

untitled.fm2

bb

Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data
Mannings Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width

Discharge

Results

0.031

0.022112 ft/ft

3.000000 H : V

3.000000 H : V

10.00 ft

8.90 cfs

Depth 0.28 ft

Flow Area 3.06 ft2

Wetted Perimeter 11.79 ft

Top Width 11.70 ft

Critical Depth 0.28 ft

Critical Slope 0.022111 ft/ft

Velocity 2.90 ft/s

Velocity Head 0.13 ft

Specific Energy 0.41 ft

Froude Number 1.00

Flow is supercritical.

10/29/97

12:53:24 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13

Page 1 of 1
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APPENDDC B

SEDCAD+ (Input andOutput) 10-Year, 24-Hour Storm Event
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CIVIL SOFTWARE DESIGN

SEDCAD+ Version 3

PEABODY COAL COMPANY: POND J7-S (10-YR,24-HR)

by

Name: TEL

Company Name: ACZ, INC.
File Name: J:\861\0350\SEDCAD\J7-S

Date: 10-28-1997



Civil Software Design — SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: ACZ, INC. ^^
Filename: J:\861\0350\SEDCAD\J7-S User: TEL

Date: 10-28-1997 Time: 15:58:06

PEABODY COAL COMPANY: POND J7-S (10-YR,24-HR)
Storm: 2.10 inches, 10 year-2 4 hour, SCS Type II

Hydrograph Convolution Interval: 0.1 hr

SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE

-Hydrology-

Base- Runoff Peak

JBS SWS Area CN UHS Tc K X Flow Volume Discharge
(ac) (hrs) (hrs) (cfs) (ac-ft) (cfs)

111 1 13.10 89 F 0.072 0.000 0.000 0.0 1.21 14.99

Type: Null Label: J7-S POND
111 Structure 13.10 1.21

111 Total IN/OUT 13.10 1.21 14.99

•
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APPENDDC C

SEDCAD+ (Input and Output) 25-Year, 6-Hour Storm Event
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CIVIL SOFTWARE DESIGN

SEDCAD+ Version 3

PEABODY COAL COMPANY: POND J7-S (25-YR,6-HR)

by

Name: TEL

Company Name: ACZ, INC.
File Name: J:\861\0350\SEDCAD\J7-S25

Date: 10-28-1997



Civil Software Design — SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved

Filename
Company Name: ACZ, INC.

J:\861\0350\SEDCAD\J7-S25 User: TEL
Date: 10-28-1997 Time: 15:55:37

PEABODY COAL COMPANY: POND J7-S (25-YR,6-HR)
1.90 inches, 25 year- 6 hour, SCS Type II

Hydrograph Convolution Interval: 0.1 hr

Storm:

POND INPUT/OUTPUT TABLE

Jl, Bl, SI
J7-S POND

Drainage Area from Jl, Bl, SI, SWS(s)l
Total Contributing Drainage Area:

DISCHARGE OPTIONS

Riser Diameter (in)
Riser Height (ft)

Barrel Diameter (in)
Barrel Length (ft)
Barrel Slope (%)

Manning's n of Pipe
Spillway Elevation

Lowest Elevation of Holes

# of Holes/Elevation

Entrance Loss Coefficient

Tailwater Depth (ft)

Notch Angle (degrees)
Weir Width (ft)

Siphon Crest Elevation
Siphon Tube Diameter (in)
Siphon Tube Length (ft)
Manning's n of Siphon
Siphon Inlet Elevation
Siphon Outlet Elevation

Emergency Spillway Elevation
Crest Length (ft)
Z:l (Left and Right)
Bottom Width (ft)

POND RESULTS:

Emergency
Spillway

6322

20

3

10

Permanent

Pool

(ac-ft)

2.7

13.1 acres

13.1 acres
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Civil Software Design — SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved

Company Name: ACZ, INC.
Filename: J:\861\0350\SEDCAD\J7-S25 User: TEL

Date: 10-28-1997 Time: 15:55:37
PEABODY COAL COMPANY: POND J7-S (25-YR,6-HR)

Storm: 1.90 inches, 25 year- 6 hour, SCS Type II
Hydrograph Convolution Interval: 0.1 hr

SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE

-Hydrology-

Base- Runoff Peak

JBS SWS Area CN UHS Tc K X Flow Volume Discharge
(ac) (hrs) (hrs) (cfs) (ac-ftO (cfs)

1±1 ± 13.10 89 F 0.072 0.000 0.000 0.0 1.03 18.99
Type: Pond Label: J7-S POND

111 Structure 13.10 **|j*

111 Total IN 13.10 I'H 188'H
111 Total OUT "

c



Runoff Peak

Volume Discharge
(ac-ft) (cfs)

IN 1.03 18.99

OUT 1.03 8.94

Peak Hydrograph
Elevation Detention Time

(hrs)

6323.0 0.00

******************************************************************
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Civil Software Design — SEDCAD+ Version 3.1
Copyright (C) 1987-19"92. Pamela J. Schwab. All rights reserved.

Company Name: ACZ, INC.
Filename: J:\861\0350\SEDCAD\J7-S25 User: TEL

Date: 10-28-1997 Time: 15:55:37
PEABODY COAL COMPANY: POND J7-S (25-YR,6-HR)

Storm: 1.90 inches, 25 year- 6 hour, SCS Type II
Hydrograph Convolution Interval: 0.1 hr

ELEVATION-AREA-CAPACITY-DISCHARGE TABLE

Jl, Bl, SI
J7-S POND

Drainage Area from Jl, Bl, SI, SWS(s)1: 13.1 acres
Total Contributing Drainage Area: 13.1 acres

SW#1: Emergency Spillway

Elev Stage Area Capacity Discharge
(ft) (ac) (ac-ft) (C^1_ ============

0.00

0.00

0.00

0.00

0.00

0.00 Stage of SW#1
8.48

8.94 Peak Stage

10.17

13.20

17.43

21.64

26.78

U*****;*********^

6318.00 0.00 0.48 0.00

6319.00 1.00 0.53 0.50

6320.00 2.00 0.58 1.06

6321.00 3.00 0.64 1.67

6 .00 4.00 0.69 2.33

63^.2.50 4.50 0.72 2.68

6323.00 5.00 0.75 3.05

6323.03 5.03 0.75 3.07

6323.10 5.10 0.75 3.13

6323.20 5.20 0.76 3.20

6323.30 5.30 0.77 3.28

6323.40 5.40 0.77 3.35

6323.50 5.50 0.78 3.43

6324.00 6.00 0.81 3.83

c
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c
INTRODUCTION

Sedimentation Structure J7-T will be an earthen embankment, designed and constructed by Peabody

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

sediment from portions ofJ7 disturbed surface mining area at the Black Mesa Mine. The location of

Structure J7-T and its watershed boundary are shown on Drawing No. 85400 (Sheet K-ll) and

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

This design report contains information specific to Structure J7-T. 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 J7-T was inspected in August, 1997 by a Registered

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

adverse conditions exist to prevent the successful construction of this structure. A detailed

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

Structure J7-T has a 116.9-acre drainage area and is located on a tributary upstream of Yucca Flat

Wash at the Black Mesa Mine. The watershed is classified as 37% spoil, 7% disturbed and 56%

reclaimed.

DESIGN ANALYSES

GENERAL

Structure J7-T 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 and816 regulations oftheUnited 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 1992 forPeabody Western Coal Company and wasusedin the analyses of the structure.

STABILITY

Structure J7-T is a Category A-3 embankment. A homogeneous earthen embankment, compacted in

lifts to design specifications, andapproximately 15 feet wide on top will be constructed. Anupstream

slope of 3:1 (horizontal to vertical) and a downstream slope of 4:1 were assumed. Based on the total

embankment height of approximately 17 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 willbe stable. The emergency spillway willbe a minimum 10-

foot wide riprap-lined trapezoidal channel.

<*0T
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HYDROLOGY

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

and C). Structure J7-T 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 ofthe natural stream elevation to the emergency spillway invert elevation. The

spillway for the J7-T pond was analyzed using the 25-year, 6-hour storm. Structure J7-T was

conservatively assumed to be full to the emergency spillway prior to the time of the 25-year storm

event. The storage capacity of structure J7-T was analyzed using the 10-year, 24-hour storm. The pond

was verified to completely contain the 10-year, 24-hour storm event, and provide adequate sediment

storage volume, without discharging into the Yucca Flat Wash.

The following parameters were used inthe hydrologic analysis:

10vr-24hr Storm

1. Water Course length, L 108 mi-

2. Elevation Difference, H 170 ft

3. Time ofConcentration, Tc °-392 nr

4. SCS Curve Number 84

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

in

1.9 in

Drainage Area 116-9 acres

JCS

JAD+ and Flow Master computer programs were used to evaluate inflow to the

sedimefitttion structure, outflow from the structure and the resulting water surface elevations. The
•tr

condiUons and results of the analysis are summarized in the following table (supporting

calculations arepresented in Appendices A, B,andC).

— 3 —



J7-T SEDIMENTATION POND HYDRAULICS TABLE

Initial Reservoir Volume Condition

Inflow

Peak Flow

Volume

Storage

Peak Stage

Emerg. Spillway Elev.

Peak Storage

Storage Capacity

Outflow

Peak Flow

Spillway Elevation

Embankment Crest Elev.

Peak Stage

Freeboard

Emergency Spillway Channel

Flow Depth

Critical Velocity

Mannings "n"

Width

Outflow Channel

Slope

Normal Velocity

Normal Depth

Mannings "n"

Riprap D^,

Units

cfs

ac-ft

msl

msl

ac-ft

ac-ft

cfs

msl

msl

msl

ft

fps

ft

fps

in

-4-

10-Yr, 24-Hr

Storm

25-Yr, 6-Hr

Storm

Empty Full to

emergency

spillway

71.0 81.4

7.9 6.6

N/A 6342

6341 6341

N/A 12.3

10.7 10.7

N/A 56.9

6341 6341

6343 6343

6342

1.0

__ 1.0

~
4.0

~ .031

- 25

« 25

6.6

~ 0.3

~ .053

6



EMERGENCY SPILLWAY AND OUTLET CHANNEL

The emergency spillway and outlet channel for J7-T will be a trapezoidal channel with dimensions

listed below. The alignment and dimensions are shown onExhibit 1.

Minimum Channel Depth

Channel Width

Channel Length

(Spillway)
(Outflow)

(Spillway)
(Outflow)

Sideslopes (Horizontal to Vertical)

Average Slope (Spillway)

Maximum Slope (Outflow)

Spillway Elevation

Aminimum 15-foot long riprap-lined channel will be constructed beyond the toe of the embankment

as a transition into the downstream channel.

2.0 ft

2.0 ft

25 ft

25 ft

45 ft

3:1 or flatter

0 %

25 %

6341 ft

STORAGE CAPACITY

The impoundment stage-capacity table (see Exhibit 1) is based on the 1992 aerial topographic

mapping conducted for Peabody Western Coal Company. Structure J7-T is designed to contain

approximately 10.7 acre-feet.

S Tabulations for the sediment load entering structure J7-T were made utilizing the Revised

UniveSl Soil Loss Equation with the following parameters:

Rainfall Factor, R

Soil Erodibility Factor, K

Slope Factor, LS

Cover Factor, C

Erosion Control Factor, P

-5-
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0.27

2.66

0.52

0.59



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

the remaining storage volume available for storing sediment. The storage capacity for J7-T is shown

on Exhibit 1, J7-T Stage Capacity Table, and the results of the sediment inflow analysis are

summarized in the following table.

J7-T STORAGE

Total Storage Capacity

10-year, 24-hour Storm Inflow

Available Sediment Storage Capacity

Sediment Inflow Rate

Sediment Storage Life

10.7 acre-ft

7.9 acre-ft

2.8 acre-ft

0.46 acre-ft/yr.

6.1 years

The following appendices and drawingare attached and complete this design report.

Appendix A - Hydrology, Hydraulic, and Sedimentation Calculations

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

Appendix C - SEDCAD+ (Input and Output) 25-Year, 6-Hour Storm Event

Exhibit #1 - Proposed J7-T Sedimentation Pond Design

-6-
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APPENDDC A

Hydrology, Hydraulic, and Sedimentation Calculations
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TIME OF CONCENTRA TION (Haul Road):

Start Elevation (ft) =

End Elevation (ft) =

Elevation Difference, E (ft) =

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

Tc = (11.9L~3/Er0.385 =

SCS CURVE NUMBER:

PEABODY WESTERN COAL COMPANY

CALCULATED HYDROLOGIC DATA

PROJECT: J7-T

6510

6340

170

5700

1.080

0.392 hours

Cover Type Soil

Group

Curve

Number

Area

(acres)

CN*Area

Spoil B 86 42.7 3672.2

Reclaimed C 81 66.2 5362.2

Disturbed D 91 8 728

TOTAL: 116.9 9762.4

Weighted CN = Total CN*Area/ Total Area = 84

DRAINA GE BASIN AREA:

116.90 Acres

j7tinput.xls
10/28/97



SOIL ERODIBILITY FACTOR:

PEABODY WESTERN COAL COMPANY

CALCULATED SEDIMENTOLOGY DATA

PROJECT: J7-T

Soil Type Soil

Group

Erodibility
Factor, K

Area

(acres)

K*Area

Spoil

Reclaimed

Disturbed

B

C

0

0.12

0.38

0.22

42.7

66.2

8

5.124

25.156

1.76

TOTAL: 116.9 32.04

Erodibility factor average of spoil to reclaimed
reclamation.

condition to simulate various stages of

Weighted K = Total K*Area/ Total Area = 0.274

SLOPE FACTOR:

Length Elevation Slope m Slope LS

Change Angle Factor

(ft) (ft) (%) (deg)

800 60 7.5% 0.5 4.3 2.78

800 30 3.8% 0.4 2.1 1.14

500 20 4.0% 0.4 2.3 1.00

900 30 3.3% 0.3 1.9 0.83

700 30 4.3% 0.4 2.5 1.22

300 80 26.7% 0.6 14.9 8.97

Average LS = 2.66

The LS Factor was calculated by:

LS » (Slope Length/72.6)'m*(10.8*sin(s/ope angle)

LS - (Slope Length/72.6) 'm*(16.8*sin(slope angle)

Where:

Slope < or - 3% m = 0.3

Slope = 4% m = 0.4

5% > Slope < 10% m = 0.5

Slope > 10% m = 0.6"

COVER AND PRACTICE FACTORS:

+ 0.03) for Slopes < 9%

• 0.5) for Slopes > or = 9%

Cover

Type
Cover Canopy">

is.^^
Spoil

Reclaimed

Disturbed

(%)

0%

40%

0%

TOTAL:

Weighted C = Total C*Area/ Total Area

Weighted P = Total P'Area/ Total Area

RAINFALL FACTOR:

R = 40

j7tinput.xls

1%)

0%

0%

0%

42.7

66.2

8

116.9

0.52

0.59

1

0.15

1.00

C*Area

42.7

9.93

8

60.63

Practice

Factor, P

0.80

0.40

1.00

34.16

26.48

8

68.64

10/28/97



PEABODY WESTERN COAL COMPANY

CALCULATED SEDIMENT YIELD

PROJECT: J7-T

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

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

Required Pond Sediment Storage

j7tinput.xls

VALUE

40.00

0.27

2.66

0.52

0.59

8.87 tons/acre/year

94.00 pcf
0.0043 acre-feet/acre/year

90%

0.0039 acre-feet/acre/year

116.9 acres

0.4557 acre-feet/year

1 years

0.456 acre-feet

10/28/97



Project Description

J7-T Spillway

Worksheet for Trapezoidal Channel

Project File

Worksheet

Flow Element

Method

Solve For

untitled.fm2

bb

Trapezoidal Channel
Manning's Formula

Channel Depth

Input Data

Mannings Coefficient

Channel Slope

Left Side Slope

Right Side Slope

Bottom Width

Discharge

Results

0.031

0.017763 ft/ft

3.000000 H : V

3.000000 H : V

25.00 ft

56.90 cfs

Depth 0.53 ft

Flow Area 14.16 ft2

Wetted Perimeter 28.37 ft

Top Width 28.19 ft

Critical Depth 0.53 ft

Critical Slope 0.017762 ft/ft

Velocity 4.02 ft/8

Velocity Head 0.25 ft

Specific Energy 0.78 ft

Froude Number 1.00

Flow is supercritical.

10/29/97

12:54:03 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13

Page 1 of 1
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SEDCAD+ RIPRAP CHANNEL DESIGN

J7-T

INPUT VALUES:

Shape
Discharge
Slope
Sideslopes (L and R)
Bottom Width

Freeboard

RESULTS:

TRAPEZOIDAL

56.90 cfs

25.00 %

3.00:1

25.00 feet

.3 ft

Steep Slope Design - PADER Method

3.00:1

Depth 0.3 3 ft

with Freeboard 0.63 ft

Top Width 27.00 ft

with Freeboard 28.80 ft

Velocity- 6.57 fps

Cross Sectional Area 8.66 sq ft

Hydraulic Radius 0.3 2 ft

Manning's n 0.053

Froude Number 2.04

Dmax 0.625 ft ( 7.50 in)

D50 0.500 ft ( 6.00 in)

D10 0.167 ft ( 2.00 in)



APPENDDC B

SEDCAD+ (Input and Output) 10-Year, 24-Hour Storm Event
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CIVIL SOFTWARE DESIGN

SEDCAD+ Version 3

PEABODY COAL COMPANY: POND J7-T (10-YR,24-HR)

by

Name: TEL

Company Name: ACZ, INC.
File Name: J:\861\0350\SEDCAD\J7-T

Date: 10-28-1997



Civil Software Design — SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved

Company Name: ACZ, INC.
Filename: J:\861\0350\SEDCAD\J7-T User: TEL

Date: 10-28-1997 Time: 16:00:22

PEABODY COAL COMPANY: POND J7-T (10-YR,24-HR)
Storm: 2.10 inches, 10 year-24 hour, SCS Type II

Hydrograph Convolution Interval: 0.1 hr

SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE

-Hydrology-

JBS SWS Area CN UHS Tc K X

(ac) (hrs) (hrs)

Base- Runoff Peak

Flow Volume Discharge
(cfs) (ac-ft) (cfs)

111 1

111 Structure

111 Total IN/OUT 116.90

116.90 84 F 0.392 0.000 0.000

Type: Null Label: J7-T POND
116.90

0.0 7.94

7.94

7.94

70.99

70.99
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APPENDDC C

SEDCAD+ (Input andOutput) 25-Year, 6-Hour Storm Event



c

CIVIL SOFTWARE DESIGN

SEDCAD+ Version 3

PEABODY COAL COMPANY: POND J7-T (25-YR,6-HR)

by

Name: TEL

Company Name: ACZ, INC.
File Name: J:\861\0350\SEDCAD\J7-T25

Date: 10-29-1997



Civil Software Design — SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: ACZ, INC.
Filename: J:\861\0350\SEDCAD\J7-T25 User: TEL

Date: 10-29-1997 Time: 10:42:03

PEABODY COAL COMPANY: POND J7-T (25-YR,6-HR)
Storm: 1.90 inches, 25 year- 6 hour, SCS Type II

Hydrograph Convolution Interval: 0.1 hr

SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE

-Hydrology-

Base- Runoff Peak

JBS SWS Area CN UHS Tc K X Flow Volume Discharge
(ac) (hrs) (hrs) (cfs) (ac-ft) (cfs)

111 1 116.90 84 F 0.392 0.000 0.000 0.0 6.57 81.42

Type: Pond Label: J7-T POND
111 Structure 116.90 6.57

111 Total IN 116.90 6.57 81.42

111 Total OUT 6.57 56.91

o



Km/

Civil Software Design — SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved

Company Name: ACZ, INC.
Filename: J:\861\0350\SEDCAD\J7-T25 User: TEL

Date: 10-29-1997 Time: 10:42:03
PEABODY COAL COMPANY: POND J7-T (25-YR,6-HR)

Storm: 1.90 inches, 25 year- 6 hour, SCS Type II
Hydrograph Convolution Interval: 0.1 hr

POND INPUT/OUTPUT TABLE

Jl, Bl, SI
J7-T POND

Drainage Area from Jl, Bl, SI, SWS(s)l
Total Contributing Drainage Area:

DISCHARGE OPTIONS:

Riser Diameter (in)
Riser Height (ft)

Barrel Diameter (in)
arrel Length (ft)

^arrel Slope (%)
Manning's n of Pipe
Spillway Elevation

Lowest Elevation of Holes
# of Holes/Elevation

Entrance Loss Coefficient
Tailwater Depth (ft)

Notch Angle (degrees)
Weir Width (ft)

Siphon Crest Elevation
Siphon Tube Diameter (in)
Siphon Tube Length (ft)
Manning's n of Siphon
Siphon Inlet Elevation
Siphon Outlet Elevation

Emergency Spillway Elevation
Crest Length (ft)
Z:l (Left and Right)
Bottom Width (ft)

TD RESULTS:

Emergency
Spillway

6341.0

25.0

3 3

25.0

Permanent

Pool

(ac-ft)

10.7

116.9 acres

116.9 acres



Runoff Peak

Volume Discharge
(ac-ft) (cfs)

IN 6.57 81.42

OUT 6.57 56.91

Peak Hydrograph
Elevation Detention Time

(hrs)

o

6342.0 0.00

*****************************************************************************

•

o
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Civil Software Design — SEDCAD+ Version 3.1
Copyright (C) 1987-19~92. Pamela J. Schwab. All rights reserved

Company Name: ACZ, INC.
Filename: J:\861\0350\SEDCAD\J7-T25 User: TEL

Date: 10-29-1997 Time: 10:42:03
PEABODY COAL COMPANY: POND J7-T (25-YR,6-HR)

Storm: 1.90 inches, 25 year- 6 hour, SCS Type II
Hydrograph Convolution Interval: 0.1 hr

Elev

6332.00

6333.00

6334.00

6"35.00

5.00

6337.00

6338.00

6339.00

6340.00

6341.00

6341.70

6341.80

6341.90

6341.99

6342.00

6342.50

6343.00

*******

1^^^'"

ELEVATION-AREA-CAPACITY-DISCHARGE TABLE

Jl, Bl, SI
J7-T POND

Drainage Area from Jl, Bl, SI, SWS(s)l:
Total Contributing Drainage Area:

116.9 acres

116.9 acres

Stage

0.00

00

00

00

00

00

00

00

1

2

3

4

5

6

7

8.00

9.00

70

80

90

99

10.00

10.50

11.00

******

SW#1: Emergency Spillway

Area

(ac)

86

92

0.99

1.07

Capacity
(ac-ft)

0.00

0.89

85

88

98

16

42

75

17

10.68

11.79

11.95

12.12

12.26

12.28

13.11

13.97

Discharge
(cfs)

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

29.72

38.60

47.78

56.91

58.25

124.22

206.19

Stage of SW#1

Peak Stage

1.14

1.22

1.30

1.38

1.46

1.55

1.62

1.62

1.63

1.64

1.64

1.69

1.74

******************************************************************
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DESIGN REPORT

Temporary Sedimentation Structure

. J7-U -

Black Mesa Mine

Navajo County, Arizona

For

PEABODY WESTERN COAL COMPANY
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INTRODUCTION

Sedimentation Structure J7-U will be an earthen embankment, designed and constructed by Peabody

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

sediment from portions ofJ7 disturbed surface mining area at the Black Mesa Mine. The location of

Structure J7-U and its watershed boundary are shown on Drawing No. 85400 (Sheet K-ll) and

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

This design report contains information specific to Structure J7-U. 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 J7-U was inspected in August, 1997 by a Registered

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

adverse conditions exist to prevent the successful construction of this structure. A detailed

geoteciinical investigation was not performed, rather, the information in Chapter 6, Attachment Dwas

utilized for embankment design and will be utilized during construcUon to construct a stable

embankment.

-1-



SITE DESCRIPTION

LAND USE

Structure J7-U has an 18.2-acre drainage area and is located on a tributary upstream of Yucca Flat

Wash at the Black Mesa Mine. The watershed is classified as 50% spoil and 50% disturbed.

DESIGN ANALYSES

GENERAL

Structure J7-U 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 of the United StatesDepartment 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 1992 for Peabody Western Coal Companyand was used in the analyses of the structure.

STABILITY

Structure J7-U is a CategoryA-3 embankment. A homogeneous earthen embankment, compacted in

lifts to design specifications, and approximately 15 feet wide on top will be constructed. An upstream

slope of 2:1 (horizontal to vertical) and a downstream slope of 3.25:1 were assumed. Based on the

total embankment height of approximately 12 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 embankmentwill be stable. The emergencyspillway will be a minimum 10-

vide riprap-lined trapezoidal channel.

-2-
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HYDROLOGY

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

and C). Structure J7-U is classified asa low hazard structure (see Drawing No. 85408). In addition,

the mine areais sparsely populated with no one living in thedownstream floodplain. Thestructure

will impound less than 20 acre-feet and be less than 20 vertical feet inheight from the upstream toe of

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

spillway fortheJ7-U pond was analyzed using the 25-year, 6-hour storm. Structure J7-U was

conservatively assumed tobefull to theemergency spillway priorto the time ofthe 25-year storm

event. The storage capacity ofstructure J7-U was analyzed using the 10-year, 24-hour storm. The

pond was verified tocompletely contain the 10-year, 24-hour storm event, and provide adequate

sedimentstoragevolume, withoutdischarging into the YuccaFlat Wash.

The following parameters wereused in the hydrologic analysis:

1. Water Course length, L

2. Elevation Difference, H

3. Time of Concentration, Te

4. SCS Curve Number

Rainfall Depth, 10-year, 24-hour storm
25-year, 6-hour storm

coprainage Area

10vr-24hr Storm

0.284 mi.

140 ft

0.090 hr

89

2.1

1.9

in

in

18.2 acres

e SEDCAD+ 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 Appendices A, B, and C).

-3-



J7-U 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 20.8 26.4

Volume ac-ft 1.7 1 4

Storage

Peak Stage msl N/A 6350.8

Emerg. Spillway Elev. msl 6350 6350

Peak Storage ac-ft N/A 3.9

Storage Capacity ac-ft 3.4 3.4

Outflow

Peak Row cfs N/A 17.7

Spillway Elevation msl 6364 6350

Embankment Crest Elev. msl 6367 6352

Peak Stage msl ~
6350.8

Freeboard ft ~
1.2

Emergency Spillway Channel

Flow Depth ft — 0.8

Critical Velocity fps ~
3.6

Mannings "n" ~ ~
.031

Width ft -
10

Outflow Channel

Slope %
-

31
•

Normal Velocity fps ~
6.0

Normal Depth ft
~

0.3

Mannings "n" ~ --
.055

^^ff Riprap.D5o in —
3

f^r 25

k?•y-

6\
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EMERGENCY SPILLWAY AND OUTLET CHANNEL

The emergency spillway and outlet channel for J7-U 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

(Spillway)
(Outflow)

(Spillway)
(Outflow)

Sideslopes(Horizontal to Vertical)

Average Slope (Spillway)

Maximum Slope (Outflow)

Spillway Elevation

2.0 ft

2.0 ft

10 ft

20 ft

20 ft

3:1 or flatter

0 %

31 %

6350.0 ft

Aminimum 15-foot long riprap-lined channel will be constructed beyond the toe ofthe embankment
as a transition into the downstream channel.

STORAGE CAPACITY

The impoundment stage-capacity table (see Exhibit 1) is based on the 1992 aerial topographic

mapping conducted for Peabody Western Coal Company. Structure J7-U is designed to contain

approximately 3.4 acre-feet.

The calculations for the sediment load entering structure J7-U were made utilizing the Revised

rsal Soil Loss Equation with the following parameters:

Rainfall Factor, R

Soil Erodibility Factor, K

Slope Factor, LS

4. Cover Factor, C

5. Erosion Control Factor, P

-5-
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0.17

4.39
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The hydrologic analysis gives the storage volume required to contain the 10-year, 24-hour storm, and

the remaining storage volume available for storing sediment. The storage capacity for J7-U is shown

on Exhibit 1, J7-U Stage Capacity Table, and the results of the sediment inflow analysis are

summarized in the following table.

J7-U STORAGE

Total Storage Capacity 3.4 acre-ft

10-year, 24-hour Storm Inflow 1.7 acre-ft

Available Sediment Storage Capacity 1.7 acre-ft

Sediment Inflow Rate 0.22 acre-ft/yr

Sediment Storage Life 7.7 years

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

Appendix A - Hydrology, Hydraulic, and Sedimentation Calculations

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

Appendix C - SEDCAD+ (Input and Output) 25-Year, 6-Hour Storm Event

Exhibit #1 - Proposed J7-U Sedimentation Pond Design

-6-
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APPENDIX A

Hydrology, Hydraulic, and Sedimentation Calculations
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PEABODY WESTERN COAL COMPANY

CALCULATED HYDROLOGIC DATA

PROJECT: J7-U

TIME OF CONCENTRA TION (Haul Road):

Start Elevation (ft) =

End Elevation (ft) =

Elevation Difference, E (ft) =

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

Tc = (11.9L-3/EJ-0.385 =

6480

6340

140

1500

0.284

0.090 hours

SCS CURVE NUMBER:

Cover Type

Spoil

Disturbed

Soil

Group

TOTAL:

Weighted CN = Total CN*Area/Total Area =

DRAINAGE BASIN AREA:

18.20 Acres

j7uinput.xls

Curve

Number

86

91

89

Area

(acres)

9.1

9.1

18.2

CN'Area

782.6

828.1

1610.7

10/28/97



SOIL ERODIBILITY FACTOR:

PEABODY WESTERN COAL COMPANY

CALCULATED SEDIMENTOLOGY DATA

PROJECT: J7-U

Soil Type Soil

Group

Erodibility

Factor, K

Area

(acres)

K*Area

Spoil

Disturbed

B

D

0.12

0.22

9.1

9.1

1.092

2.002

TOTAL: 18.2 3.09

Erodibility factor average of spoil to reclaimed condition to simulate various stages of
reclamation.

Weighted K - Total K*Area/ Total Area 0.170

SLOPE FACTOR:

Length Elevation Slope m Slope LS

Change Angle Factor

(ft) (ft) (%) (deg)

500 30 6.0% 0.5 3.4 1.78

250 15 6.0% 0.5 3.4 1.26

200 50 25.0% 0.6 14.0 6.57

200 60 30.0% 0.6 16.7 7.95 I

Average LS = 4.39

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 > or = 9%

Where:

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

COVER AND PRACTICE FACTORS.

Cover

Type
Cover

(%)

Canopy

(%)

Area

(acres)

Cover

Factor, C

C*Area Practice

Factor, P

P*Area

Spoil

Disturbed

0%

0%

0%

0%

9.1

9.1

1

1.00

9.1

9.1

0.80

1.00

7.28

9.1

TOTAL: 18.2 18.2 16.38

Weighted C = Total C*Area/ Total Area =

Weighted P = Total P*Area/ Total Area =

RAINFALL FACTOR:

R = 40

j7uinput.xls

1.00

0.90

1 0/28/97
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PEABODY WESTERN COAL COMPANY

CALCULATED SEDIMENT YIELD

PROJECT: J7-U

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

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

Required Pond Sediment Storage

j7uinput.xls

VALUE

40.00

0.17

4.39

1.00

0.90

26.85 tons/acre/year

94.00 pcf
0.0131 acre-feet/acre/year

90%

0.0118 acre-feet/acre/year

18.2 acres

0.2148 acre-feet/year

1 years

0.215 acre-feet

10/28/97



SEDGAD+ RIPRAP CHANNEL DESIGN

J7-U

INPUT VALUES:

Shape
Discharge
Slope
Sideslopes (L and R)
Bottom Width

Freeboard

RESULTS:

TRAPEZOIDAL

17.70 cfs

31.00 %

3.00:1

10.00 feet

.3 ft

Steep Slope Design - PADER Method

3.00:1

Depth 0.27 ft

with Freeboard 0.57 ft

Top Width 11.63 ft

with Freeboard 13.43 ft

Velocity 6.01 fps

Cross Sectional Area 2.95 sq ft

Hydraulic Radius 0.25 ft

Manning's n 0.055

Froude Number 2.10

Dmax 0.313 ft ( 3.75 in)

D50 0.250 ft ( 3.00 in)

D10 0.083 ft ( 1.00 in)

o



Project Description

J7-U Spillway

Worksheet for Trapezoidal Channel

Project File
Worksheet

Flow Element

Method

Solve For

untitJed.fm2

bb

Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data
Mannings Coefficient
Channel Slope

Left Side Slope

Right Side Slope

Bottom Width

Discharge

Results

0.031

0.019396 ft/ft

3.000000 H : V

3.000000 H : V

10.00 ft

17.70 cfs

Depth 0.44 ft

Flow Area 4.97 ft2

Wetted Perimeter 12.78 ft

Top Width 12.64 ft

Critical Depth 0.44 ft

Critical Slope 0.019397 ft/ft

Velocity 3.56 ft/s

Velocity Head 0.20 ft

Specific Energy 0.64 ft

Froude Number 1.00

Flow is subcritical.

10/29/97

12:52:39 PM

#^5%

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT06708 (203) 755-1666

FlowMaster v5.13

Page 1 of 1



APPENDDC B

SEDCAD+(Input and Output) 10-Year, 24-HourStorm Event
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CIVIL SOFTWARE DESIGN

SEDCAD+ Version 3

PEABODY COAL COMPANY: POND J7-U (10-YR,24-HR)

by

Name: TEL

Company Name: ACZ, INC.
File Name: J:\861\0350\SEDCAD\J7-U

Date: 10-28-1997



lii ii - mm Hl«—

Civil Software Design — SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved

Company Name: ACZ, INC.
Filename: J:\861\0350\SEDCAD\J7-U User: TEL

Date: 10-28-1997 Time: 16:12:50

PEABODY COAL COMPANY: POND J7-U (10-YR,24-HR)
Storm: 2.10 inches, 10 year-24 hour, SCS Type II

Hydrograph Convolution Interval: 0.1 hr

SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE

-Hydrology-

o

JBS SWS Area

(ac)
CN UHS Tc K

(hrs) (hrs)

Base- Runoff Peak

X Flow Volume Discharge
(cfs) (ac-ft) (cfs)

111 1

111 Structure

18.20 89 F

Type: Null
18.20

0.090 0.000 0.000

Label: J7-U POND

0.0 1.69

1.69

20.83

111 Total IN/OUT 18.20 1.69 20.83



APPENDDC C

SEDCAD+ (Input and Output) 25-Year, 6-Hour StormEvent
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CIVIL SOFTWARE DESIGN

SEDCAD+ Version 3

PEABODY COAL COMPANY: POND J7-U (25-YR,6-HR)

by

Name: TEL

Company Name: ACZ, INC.
File Name: J:\861\0350\SEDCAD\J7-U25

Date: 10-28-1997



Civil Software Design — SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved

Company Name: ACZ, INC.
Filename: J:\861\0350\SEDCAD\J7-U25 User: TEL

Date: 10-28-1997 Time: 16:48:17

PEABODY COAL COMPANY: POND J7-U (25-YR,6-HR)
Storm: 1.90 inches, 25 year- 6 hour, SCS Type II

Hydrograph Convolution Interval: 0.1 hr

SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE

-Hydrology-

JBS SWS Area

(ac)
CN UHS Tc K

(hrs) (hrs)

Base- Runoff Peak

X Flow Volume Discharge
(cfs) (ac-ft) (cfs)

111

111

1

Structure

18.20 89 F

Type: Pond
18.20

0.090 0.000 0.000

Label: J7-U POND

0.0 1.43

1.43

26.38

111

111

Total IN

Total OUT

18.20 1.43

1.43

26.38

17.73

lLlr?p\
.O <%r\

t <§> A/ ?a

o
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Civil Software Design — SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved

Company Name: ACZ, INC.
Filename: J:\861\0350\SEDCAD\J7-U25 User: TEL

Date: 10-28-1997 Time: 16:48:17
PEABODY COAL COMPANY: POND J7-U (25-YR,6-HR)

Storm: 1.90 inches, 25 year- 6 hour, SCS Type II
Hydrograph Convolution Interval: 0.1 hr

POND INPUT/OUTPUT TABLE

Jl, Bl, SI
J7-U POND

Drainage Area from Jl, Bl, SI, SWS(s)l
Total Contributing Drainage Area:

DISCHARGE OPTIONS:

Riser Diameter (in)
Riser Height (ft)

Barrel Diameter (in)
barrel Length (ft)
arrel Slope (%)

Manning's n of Pipe
Spillway Elevation

Lowest Elevation of Holes
# of Holes/Elevation

Entrance Loss Coefficient
Tailwater Depth (ft)

Notch Angle (degrees)
Weir Width (ft)

Siphon Crest Elevation
Siphon Tube Diameter (in)
Siphon Tube Length (ft)
Manning's n of Siphon
Siphon Inlet Elevation
Siphon Outlet Elevation

Emergency Spillway Elevation
Crest Length (ft) j&*
Z:l (Left and Right)
Bottom Width (ft)A"

ID RESULTS:

Emergency

Spillway

18.2 acres

18.2 acres



Runoff Peak

Volume Discharge
(ac-ft) (cfs)

IN 1.43 26.38

OUT 1.43 17.73

Peak Hydrograph
Elevation Detention Time

(hrs)

6350.8 0.00

**************************************************************

cry

£s>1

<&
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Civil Software Design — SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved

Company Name: ACZ, INC.
Filename: J:\861\0350\SEDCAD\J7-U25 User: TEL

Date: 10-28-1997 Time: 16:48:17
PEABODY COAL COMPANY: POND J7-U (25-YR,6-HR)

Storm: 1.90 inches, 25 year- 6 hour, SCS Type II
Hydrograph Convolution Interval: 0.1 hr

ELEVATION-AREA-CAPACITY-DISCHARGE TABLE

Jl, Bl, SI
J7-U POND

Drainage Area from Jl, Bl, SI, SWS(s)l: 18.2 acres
Total Contributing Drainage Area: 18.2 acres

SW#1: Emergency Spillway

Elev Stage Area Capacity Discharge
(ft) (ac) (ac-ft) (cfs)

6340.00 0.00 0.18 0.00 0.00

6341.00 1.00 0.21 0.20 0.00

6342.00 2.00 0.24 0.42 0.00

6°*3.00 3.00 0.27 0.68 0.00

4.00 4.00 0.30 0.96 0.00

6345.00 5.00 0.34 1.28 0.00

6346.00 6.00 0.37 1.64 0.00

6347.00 7.00 0.41 2.03 0.00

6348.00 8.00 0.44 2.45 0.00

6349.00 9.00 0.48 2.92 0.00

6350.00 10.00 0.52 3.42 0.00 Stage of S1

6350.60 10.60 0.55 3.74 10.17

6350.70 10.70 0.55 3.79 13.20

6350.80 10.80 0.55 3.85 17.43

6350.81 10.81 0.55 3.85 17.73 Peak Stage

6350.90 10.90 0.56 3.91 21.64

6351.00 11.00 0.56 3.96 26.78

6351.50 11.50 0.58 4.25 58.07

6352.00 12.00 0.60 4.54 102.53

*******************************************************************************
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INTRODUCTION

Sedimentation Structure J7-G is an earthen embankment, designed and

constructed in 1981 by Peabody Coal Company as a temporary sedimentation

structure to control runoff and sediment from the disturbed mining areas of

the Black Mesa Mine. The location of Structure J7-G is shown on Plate 1,

Site Plan.

This inspection report contains information specific to Structure

J7-G. 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

Structure J7-G was inspected on September 4, 1985 by an inter

disciplinary team of engineers from Dames & Moore. The purpose of the

inspection was to assess the safety and general condition of the structure

with respect to United States Department of Interior, Office of Surface

Mining (OSM) regulations.

Dames & Moore's inspection was performed in accordance with

applicable 30 CFR 780 and 816 regulations and included a review of the J7-G

project files and a field inspection of the structure. The most current

information contained in the Peabody Coal Company files includes the 1984

and current survey data and inspections performed in 1984 and 1985 by



Peabody Coal Company. The survey data developed in August 1984 was used in

the analyses of the structure. Results of the field inspection are included

in this report as Appendix A.

SITE DESCRIPTION

LAND USE

Structure J7-G has a 26.7-acre tributary drainage area and is

located near the Red Peak Valley at the Black Mesa Mine. The watershed is

classified as 100% reclaimed land.

EMBANKMENT

Structure J7-G is a homogeneous earthen embankment classified as a

sidehill embankment. Physical characteristics of the embankment are listed

in the following table:

Embankment . .

Foundation . •

Right Abutment

Left Abutment

Height ....

Crest Width .

Upstream Slope
Downstream Slope

Structure J7-G

Residual Sandstone Soils

Residual Sandstone Soils

Sandstone/Residual Sandstone Soils

Residual Sandstone Soils

10.1 ft

14.0 ft

2.5 H : IV

4.25 H : 1 V

A cross-section of the embankment is shown on Plate 2, Existing Maximum

Cross Section J7-G, A-A'. Grass provides erosion protection on the upstream

and downstream slopes of the embankment.

-2-



ANALYSES

STABILITY

Structure J7-G is a category A-1 embankment. A standard category

A-1 embankment has static and seismic factors of safety of 1.5 and 1.2,

respectively, under the following conditions:

1. Maximum height • 15 ft
2. Maximum upstream slope = 1.75 H : IV
3. Maximum downstream slope = 3.25 H : IV
4. Normal pool with steady seepage saturation conditions

The J7-G embankment is lower in height and has flatter slopes than the

category standard; therefore, the embankment has factors of safety greater

than the design minimum.

HYDROLOGY

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

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

Structure J7-G is not in series with any other structure and therefore the

spillway was analyzed using the 25-year, 6-hour storm. The storage capacity

of Structure J7-G was analyzed using the 10-year, 24-hour storm.

-3-



The following parameters were used in the hydrologic analysis

1. Water Course length, L 0.152 mi
2. Elevation Difference, H 28 ft
3. Time of Concentration in hours, T . . . 0.081 h
4. Lag time, 0.6T ? . . . 0.049 h
5. SCS Curve Number 81
6. Rainfall Depth, 10-year, 24-hour storm . 2.1 in.

25-year, 6-hour storm. . 1.9 in.
7. Drainage Area 26.7 acres

HYDRAULICS

The HEC-1 program was utilized to evaluate inflow, reservoir

response and outflow from the sedimentation structure. The initial

conditions and results of the analysis are summarized in the following

table.

-4-



J7-G 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 Storage 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" ....

-5-

10-year 25-year
24-hour 6-hour

Storm Storm

Empty

37

1.65

6366.4

6368.3

1.65

3.20

Full to the

spillway
elevation

41

1.27

6369.0

6370.30

6368.98

1.32

0.68

1.8

0.035

9

2.4

0.08

0.035



Spillway Channel

The existing spillway for J7-G has a trapezoidal channel with the

following dimensions:

Channel depth 2 ft
Channel width 14 ft

Channel length 85 ft
Side slopes (horizontal to vertical). . 2:1
Average exit slope 3 percent

There is presently no erosion protection within the channel.

Outflow Channel

The structure presently has no outflow channel.

STORAGE CAPACITY

The impoundment volume-elevation curve is based on site specific

surveys conducted for Peabody Coal Company's August 1984 inspection, and

1985 resurveys, where available. Additionally, the most current topographic

maps available were used in developing Plate 3, Volume-Elevation Curve,

J7-G.
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c

The calculations for the sediment load entering Structure J7-G were

made utilizing the Universal Soil Loss Equation with the following para

meters:

1. Rainfall Factor, R 40
2. Soil Erodibility Factor, K 0.42
3. Slope Factor, LS 4.6
4. Cover Factor, C 0.042
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. The existing storage capacity of J7-G is shown

on Plate 3, Volume-Elevation Curve, J7-G, and the results of the analysis

are summarized in the following table.

J7-G STORAGE

Total Storage Capacity 3.20 acre-ft
10-year, 24-hour Storm Inflow 1.65 acre-ft
Available Sediment Storage Capacity . . 1.55 acre-ft
Sediment Inflow Rate 0.144 acre-ft/yr
Sediment Storage Life 11 yrs

REMEDIAL COMPLIANCE PLAN

GEOTECHNICS

The inspection of Structure J7-G indicated that the only

geotechnical problem is minor rill erosion on the downstream face of the

structure and on the sideslopes of the spillway channel. Correction of

erosion is considered a periodic maintenance task and does not require

remedial action.

-7-



HYDRAULICS

Dames & Moore's evaluation indicates that the storage and spillway

capacity of Structure J7-G are adequate; however, the spillway does not have

an outflow channel nor adequate erosion protection. A trapezoidal outflow

channel should be constructed along the alignment B-B' shown on Plate 1.

The channel profile is shown on Plate 4 and the required dimensions are

shown on Plate 5. Both the spillway and outflow channel should be protected

against erosion using geotextile and gravel as shown on Plate 5.

The following plates and appendix are attached and complete this

inspection report.

Plate 1 - Site Plan J7-G

Plate 2 - Existing Maximum Cross Section J7-G, A-A'

Plate 3 - Volume-Elevation Curve J7-G

Plate 4 - Channel Profile J7-G, B-B'

Plate 5 - Spillway and Outflow Channel Cross Section J7-G

Appendix A - Inspection Check List

Appendix B - Hydrology and Hydraulic Calculations

-8-
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SITE PLAN
J7-G

I by Dames & Moore Plate 1
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GEOTEXTILE

SPILLWAY CHANNEL

D= 1.7'

LENGTH • 50'
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Sediment Impoundment Name: "Q^^Gr
Page: 4

INSPECTION CHECK LIST

ITEM

1. CREST

a. Any visual settlements?
b. Misalignment?
c. Cracking?

2. UPSTREAM SLOPE

a. Adequate grass cover?
b. Any erosion?
c. Are trees growing on slope?
d. Longitudinal cracks?
e. Transverse cracks?

f. Adequate riprap protection?
g. Any stone deterioration?
h. Visual depressions or bulges?
i. Visual settlements?

1 Animal burrows?

3. DOWNSTREAM SLOPE

a. Adequate grass cover?
b. Any erosion?
c Are trees growing on slope?
d. Longitudinal cracks?
e. Transverse cracks?

f. Visual depressions or bulges?
Visual settlements?

Is the toe drain dry?
i. Are the relief wells flowing?
j. Are boils present at the toe?
k. Is seepage present?
1. Animal burrows?

4. ABUTMENT CONTACT. RIGHT

a. Any erosion?
b. Visual differential movement?

c. Any cracks noted?
d. Is seepage present?
e. Type of Material?

5. ABUTMENT CONTACT. LEFT

a. Any erosion?
b. Visual differential movement?

c Any cracks noted?
d. Is seepage present?
e. Type of Material?

YES NO REMARKS

><
X

.VTJoltACV*2} •J(UUJ •rzW^

X
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x.
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ITEM

6. SPILLWAY/NORMAL

a. Location:
Left abutment?

Right abutment?
Crest of Embankments?

Sediment Impoundment Name: Q -f~Gr
Page: 5

b. Approach Channel:
Are side slopes eroding?
Are side slopes sloughing?
Bottom of channel eroding?
Obstructed?
Erosion protection?

c. Spillway Channel:
Are side slopes eroding?
Are side slopes sloughing?
Bottom of channel eroding?
Obstructed?
Erosion protection?

d. Outflow Channel:
Are side slopes eroding?
Are side slopes sloughing?
Bottom of channel eroding?
Obstructed?
Erosion protection?

e. Weir:
Condition?

7. SPILLWAY/EMERGENCY

a. Location:

Left abutment?

Right abutment?
Crest of Embankments?

b. Approach Channel:
Are side slopes eroding?
Are side slopes sloughingT
Bottom of channel eroding?
Obstructed?
Erosion protection?

c. Spillway Channel:
Are side slopes eroding?
Are side slopes sloughing?
Bottom of channel eroding?
Obstructed?
Erosion protection?

d. Outflow Channel
Are side slopes eroding?
Are side slopes sloughing?
Bottom of channel eroding?
Obstructed?
Erosion protection?

e. Weir:
Condition?



ITEM

8. IMPOUNDMENT

a. Sinkholes?

Sediment Impoundment Name: ~Q - -Gr
Page: 6

YES NO

X(Elev.)
^(ElevJ

REMARKS

feet

feetb. Water present?
c. Siltation? ><c

Xl (UclgJ^dl Ho?, W voyrtd. Watershed matches soil map?

9. GENERAL COMMENTS

LS\\0f ss&z

5

ToTo"
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HYDROLOGY AND HYDRAULIC CALCULATIONS



^

o o
ui UJ

O P

< <
Q

2

>

or
>•
S3

>
CO

^

i

o

i

S 9.
Q
ui

U >
UI o.

>• I o
CO U U

o

l\*AS oF LGk^ C^N^T^-^TVOfS

2S

L/V( '^k: o.u \t

FILE C-AbQCj" iv''Vi- LQ

SUBJECT ^a^^ft^i 'PSior^ V^KfeftOiOO^
J Li G SHEET OF.

= o.\5 o< A-

c9. o 4^ tr.

/W*^ (at) TV£j_ (o^bmoH T^Pb

yA#t/UA6? §A*>ltJ ACtA

2GtJ 4c. 0-C4-2 *>&, /y\t.

Dames & Moore



o o
ai uj

o 9

< <
o O

\S\

X
o

v/»

>

UJ > >
a CD CO

^

1

£ o
™ UJ

° o
_: ^
o >
UJ o,

>- I o
CD U O

SUBJECT CCl^.^C^T -L^tt^q^j

m-e? SHEET OF.

IJM^t^^ Sou_ i-osc, "Ea^.^"3>s

R» AD

^Q^u _________j___>j___( ^C-0g>

W Ttf* - ^DO#/» <23"-*^?*

VL-- o.AZ

S>lo?c ^AcTO^.

_______§_T_1____5 ^ Elc__ (t^ ^loPE (V) LS

«50 d

OgtigjL rAccTpfZ-

j__gj_ (ac^ WZG. TVP£
iOO'

%COOrfc OnW (_b) V__g____j_li___
IS

bfZo^ovA CokxtEol Tkctdo.

P.LO

^ECSHAS-^T "______________j

+DA /At** hA euet

Dames & Moore





INSPECTION REPORT

Sedimentation Structure

J7-H

Black Mesa Mine

Navajo County, Arizona

for

PEABODY COAL COMPANY

Dames & Moore

10139-011-22



c
TABLE OF CONTENTS

Page

INTRODUCTION 1

INSPECTION 1

SITE DESCRIPTION 2

LAND USE 2

EMBANKMENT 2

ANALYSES 3

STABILITY 3

HYDROLOGY 3

HYDRAULICS 4

Spillway Channel 6

Outflow Channel 6

STORAGE CAPACITY 6

REMEDIAL COMPLIANCE PLAN 7

GEOTECHNICS 7

HYDRAULICS 8

APPENDIX A - INSPECTION CHECK LIST

APPENDIX B - HYDROLOGY AND HYDRAULIC CALCULATIONS

-i-



INTRODUCTION

Sedimentation Structure J7-H is an earthen embankment, designed and

constructed in 1980 by Peabody Coal Company as a temporary sedimentation

structure to control runoff and sediment from the disturbed mining areas of

the Black Mesa Mine. The location of Structure J7-H is shown on Plate 1,

Site Plan.

This inspection report contains information specific to Structure

J7-H. 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

Structure J7-H was inspected on September 2, 1985 by an inter

disciplinary team of engineers from Dames & Moore. The purpose of the

inspection was to assess the safety and general condition of the structure

with respect to United States Department of Interior, Office of Surface

Mining (OSM) regulations.

Dames & Moore's inspection was performed in accordance with

applicable 30 CFR 780 and 816 regulations and included a review of the J7-H

project files and a field inspection of the structure. The most current

information contained in the Peabody Coal Company files includes the 1984

and current survey data and inspections performed in 1984 and 1985 by



Peabody Coal Company. The survey data developed in August 1984 was used in

the analyses of the structure. Results of the field inspection are included

in this report as Appendix A.

SITE DESCRIPTION

LAND USE

Structure J7-H has a 33.0-acre tributary drainage area and is

located near he Yucca Flats Wash at the Black Mesa Mine. The watershed is

classified as 34% reclaimed, 33% Sagebrush/grass, and 33% disturbed.

EMBANKMENT

Structure J7-H is a homogeneous earthen embankment classified as a

sidehill embankment. Physical characteristics of the embankment are listed

in the following table:

Structure J7-H

Embankment Residual Shale/Sandstone Soils
Foundation Residual Shale Soils

Right Abutment .... Residual Shale Soils
Left Abutment .... Residual Shale Soils

Height 7.3 ft
Crest Width 22 ft

Upstream Slope .... 2.5 H : 1 V
Downstream Slope ... 7.5 H : 1 V

A cross-section of the embankment is shown on Plate 2, Existing Maximum

Cross Section J7-H, A-A'.
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ANALYSES

STABILITY

Structure J7-H is a category B-l embankment. A standard category

B-l embankment has static and seismic factors of safety of 1.5 and 1.2,

respectively, under the following conditions:

1. Maximum height - 10 ft
2. Maximum upstream slope = 1.5 H : IV
3. Maximum downstream slope = 2.5 H : IV
4. Normal pool with steady seepage saturation conditions

The J7-H embankment is lower in height and has flatter slopes than the

category standard; therefore, the embankment has factors of safety greater

than the design minimum.

HYDROLOGY

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

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

Structure J7-H is located upstream from Structure J7-I. The two structures

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

However, the spillway for J7-H was analyzed using the 25-year, 6-hour storm

because J7-H is the upstream structure. The storage capacity of Structure

J7-H 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 0.294 mi
2. Elevation Difference, H . 23 ft
3. Time of Concentration, T 0.188 h
4. Lag time, 0.6T . . . .c. 0.113 h
5. SCS Curve Number 85

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

7. Drainage Area 33.0 acres

HYDRAULICS

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

structure, outflow from the structure and the resulting water surface eleva

tions. The initial conditions and results of the analysis are summarized in

the following table.
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J7-H 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" ....
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10-year
24-hour

Storm

Empty

45

2.45

6371.25

6373.80

2.47

4.82

25-year
6-hour

Storm

Full to the

spillway
elevation

53

2.09

6375.12

6376.30

6375.05

1.25

1.25

2.6

0.035

5

3.1

0.19

0.035



Spillway Channel

The existing spillway for J7-H has a trapezoidal channel with the

following dimensions:

Channel depth 2.5 ft
Channel width . 16 ft

Channel length 80 ft

Side slopes (horizontal to vertical). .2:1
Average exit slope 2 percent

There is presently only grass for erosion protection within the channel.

Outflow Channel

The structure presently has no outflow channel.

STORAGE CAPACITY

The impoundment volume-elevation curve is based on site specific

surveys conducted for Peabody Coal Company's August 1984 inspection, and

1985 resurveys, where available. Additionally, the most current topographic

maps available were used in developing Plate 3, Volume-Elevation Curve,

J7-H.
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The calculations for the sediment load entering Structure J7-H were

made utilizing the Universal Soil Loss Equation with the following para

meters:

1. Rainfall Factor, R 40
2. Soil Erodibility Factor, K 0.22
3. Slope Factor, LS 1.65
4. Cover Factor, C 0.394
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. The storage capacity of J7-H is shown on Plate

3, Volume-Elevation Curve, J7-H, and the results of the analysis are sum

marized in the following table.

J7-H STORAGE

Total Storage Capacity 4.82 acre-ft
10-year, 24-hour Storm Inflow 2.45 acre-ft
Available Sediment Storage Capacity . . 2.35 acre-ft
Sediment Inflow Rate 0.095 acre-ft/yr
Sediment Storage Life 25 yrs

REMEDIAL COMPLIANCE PLAN

GEOTECHNICS

The inspection of Structure J7-H indicated that the only

geotechnical problem is rill erosion on the upstream slope and the side

slopes and bottom of the spillway channel. Correction of erosion is

considered a periodic maintenance task and does not require remedial action.
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HYDRAULICS

The storage capacity and spillway capacity of Structure J7-H are

adequate; however, the spillway does not have an outflow channel or adequate

erosion protection. A trapezoidal outflow channel should be constructed

along the alignment B-B' shown in Plate 1. The channel profile is shown in

Plate 4 and the required dimensions are shown in Plate 5. Both the spillway

and outflow channel should be protected against erosion using geotextile and

gravel as shown in Plate 5.

The following plates and appendix are attached and complete this

inspection report.

Plate 1 - Site Plan J7-H

Plate 2 - Existing Maximum Cross Section J7-H, A-A'

Plate 3 - Volume-Elevation Curve J7-H

Plate 4 - Channel Profile J7-H, B-B'

Plate 5 - Spillway and Outflow Channel Cross Section J7-H

Appendix A - Inspection Check List

Appendix B - Hydrology and Hydraulic Calculations
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Sediment Impoundment Name: "^ 3 Z-J
Page: 4

INSPECTION CHECK LIST

ITEM YES NO

1. CREST

a. Any visual settlements?
b. Misalignment?.gnment?

c. Cracking?

2. UPSTREAM SLOPE

b<
5Z

a. Adequate grass cover?
b. Any erosion?
c. Are trees growing on slope?
d. Longitudinal cracks?
e. Transverse cracks?

^
X

s
^

f. Adequate riprap protection?
g. Any stone deterioration?
h. Visual depressions or bulges?
i. Visual settlements?
-i. Animal burrows?

^
S

3. DOWNSTREAM SLOPE

a. Adequate grass cover?
b. Any erosion?
c. Are trees growing on slope?
d. Longitudinal cracks?
e. Transverse cracks?
f. Visual depressions or bulges?
?. Visual settlements?
. is the toe drain dry?
Are the relief wells flowing?
Are boils present at the toe?

5 Is seepage present?
1. Animal burrows?

4. ABUTMENT CONTACT. RIGHT

a. Any erosion?
b. Visual differential movement?
c. Any cracks noted?
d. Is seepage present?

e. Type of Material?

5. ABUTMENT CONTACT. LEFT

a. Any erosion?
b. Visual differential movement?
c. Any cracks noted?
d. Is seepage present?
e. Type of Material?

i
H

K
x

2

:s

1
s

^

I
^

:i
§

REMARKS
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UK
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Sediment Impoundment Name:
Page:

in-H

ITEM

6. SPILLWAY/NORMAL

a. Location:
Left abutment?
Right abutment?
Crest of Embankments?

b. Approach Channel:
Are side slopes eroding?
Are side slopes sloughingT
Bottom of channel eroding?
Obstructed?
Erosion protection?

c. Spillway Channel:
Are side slopes eroding?
Are side slopes sloughing?
Bottom of channel eroding?
Obstructed?
Erosion protection?

d. Outflow Channel:

Are side slopes eroding?"
Are side slopes sloughing"?"
Bottom of channel eroding?
Obstructed?
Erosion protection?

e. Weir:
Condition?

7. SPILLWAY/EMERGENCY

a. Location:
Left abutment?

Right abutment?
Crest of Embankments?

b. Approach Channel:
Are side slopes eroding?
Are side slopes sloughing?
Bottom of channel eroding?
Obstructed?
Erosion protection?

c. Spillway Channel:
Are side slopes eroding?
Are side slopes sloughing?
Bottom of channel eroding?
Obstructed?

Erosion protection?
d. Outflow Channel:

Are side slopes eroding?
Are side slopes sloughing?
Bottom of channel eroding?
Obstructed?

Erosion protection?

e. Weir:

Condition?

YES NO REMARKS

^

s:
TTW

S
•>^
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ITEM

8. IMPOUNDMENT

a. Sinkholes?

Sediment Impoundment Name: _
Page: 6

m-v-v

YES NO REMARKS

s
XjElev.)

(Elev.)
>£

feet

feetb. Water present?
c. Siltation?

d. Watershed matches soil map?

9. GENERAL COMMENTS

fisxC&O PonJCJ

13
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c
INTRODUCTION

Sedimentation Structure J7-I is an earthen embankment, designed and

constructed in 1983 by Peabody Coal Company as a temporary sedimentation

structure to control runoff and sediment from the disturbed mining areas of

the Black Mesa Mine. The location of Structure J7-I is shown on Plate 1,

Site Plan.

This inspection report contains information specific to Structure

J7-I. 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

Structure J7-I was inspected on September 2, 1985 by an inter

disciplinary team of engineers from Dames & Moore. The purpose of the

inspection was to assess the safety and general condition of the structure

with respect to United States Department of Interior, Office of Surface

Mining (OSM) regulations.

Dames & Moore's inspection was performed in accordance with

applicable 30 CFR 780 and 816 regulations and included a review of the J7-I

project files and a field inspection of the structure. The most current

information contained in the Peabody Coal Company files includes the 1984

and current survey data and inspections performed in 1984 and 1985 by



Peabody Coal Company. The survey data developed in August 1984 was used in

the analyses of the structure. Results of the field inspection are included

in this report as Appendix A.

SITE DESCRIPTION

LAND USE

Structure J7-I has a 117.1-acre tributary drainage area and is

located near Yucca Flats Wash at the Black Mesa Mine. The watershed is

classified as 66% disturbed, 31% Sagebrush, and 3% reclaimed.

EMBANKMENT

Structure J7-I is a homogeneous earthen embankment classified as a

roadway embankment. Physical characteristics of the embankment are listed

in the following table:

Embankment . .

Foundation . •

Right Abutment
Left Abutment

Height ....
Crest Width .

Upstream Slope
Downstream Slope

Structure J7-I

Residual Sandstone/Shale Soils

Sandstone

Residual Shale Soils

Residual Shale Soils

13.7 ft

30 ft

3.75 H : 1 V

3.75 H : 1 V

A cross-section of the embankment is shown on Plate 2, Existing Maximum

Cross Section J7-I, A-A'. Grass provides erosion protection on the upstream

and downstream slopes of the embankment.
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ANALYSES

STABILITY

Structure J7-I is a category A-5 embankment. A standard category

A-5 embankment has static and seismic factors of safety of 1.5 and 1.2,

respectively, under the following conditions:

1. Maximum height = 30 ft
2. Maximum upstream slope = 2.0 H : IV
3. Maximum downstream slope • 4.25 H : IV
4. Normal pool with steady seepage saturation conditions

The upstream slope is lower in height and has a flatter slope than the

category standard. The downstream slope is steeper than the category

standard; therefore, the embankment has factors of safety less than the

design minimum.

HYDROLOGY

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

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

Structure J7-I is located downstream from Structure J7-H. The two struc

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

Therefore, the spillway for J7-I was analyzed using the 100-year, 6-hour

storm. The storage capacity of Structure J7-I 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 0.473 mi
2. Elevation Difference, H 135 ft
3. Time of Concentration in hours, T . . . 0.166 h
4. Lag time, 0.6T ? . . . 0.099 h
5. SCS Curve Number 85
6. Rainfall Depth, 10-year, 24-hour storm . 2.1 in.

100-year, 6-hour storm . 2.4 in.
7. Drainage Area, 10-year, 24-hour storm . 117.1 acres

100-year, 6-hour storm . . 150.1 acres

HYDRAULICS

The HEC-1 program was utilized to evaluate inflow, reservoir

response and outflow from the sedimentation structure. The initial

conditions and results of the analysis are summarized in the following

table.

-4-

o



J7-I 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 Storage ft
Freeboard ft

Spillway
Pipe Exit Velocity . . fps
Mannings "n"

Outflow Channel

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

10-year 100-year

24-hour 6-hour

Storm Storm

Empty Full to the

spillway
elevation

162 362

8.59 10.54

6335.76 6343.19

6340.00 —

8.57
—

16.8 —

80

6347.60

6343.19

3.19

10.3 /
0.024

Section I Section II

14

8.7

0.74

0.040

5

6.2

0.55

0.040



Spillway

The existing spillway for J7-I consists of two corrugated metal

pipes (CMP) with the following dimensions:

Pipe Diameter 36 in.

Pipe length 89 ft

Upstream invert elevation 6340.0 ft
Approximate slope .... 3.9 percent

Outflow Channel

The existing outflow channel for J7-I has a trapezoidal channel

with the following dimensions:

Channel depth 2 ft
Channel width 15 ft

Channel length 100 ft
Side slopes (horizontal to vertical). . 2:1
Average exit slope 10 percent

The first 50 feet of the channel is riprapped with rock.

STORAGE CAPACITY

The impoundment volume-elevation curve is based on site specific

surveys conducted for Peabody Coal Company's August 1984 inspection, and

1985 resurveys, where available. Additionally, the most current topographic

maps available were used in developing Plate 3, Volume-Elevation Curve,

J7-I.
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The calculations for the sediment load entering Structure J7-I were

made utilizing the Universal Soil Loss Equation with the following para

meters:

1. Rainfall Factor, R 40
2. Soil Erodibility Factor, K 0.192
3. Slope Factor, LS 1.0
4. Cover Factor, C 0.673
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. The existing storage capacity of J7-I is shown

on Plate 3, Volume-Elevation Curve, J7-I, and the results of the analysis

are summarized in the following table.

J7-I STORAGE

Total Storage Capacity 16.8 acre-ft
10-year, 24-hour Storm Inflow 8.59 acre-ft
Available Sediment Storage Capacity . . 8.23 acre-ft
Sediment Inflow Rate 0.27 acre-ft/yr
Sediment Storage Life 30 yrs

REMEDIAL COMPLIANCE PLAN

GEOTECHNICS

The inspection of Structure J7-I indicated that the geotechnical

problems consist of rill erosion on the upstream slopes; a large gully on

downstream slope; heavy erosion at the downstream toe of the embankment and

gullys on the right abutment; and a steep downstream slope. Correction of

erosion is considered a periodic maintenance task and does not require

-7-



remedial action. The downstream slope should be flattened to 4.25

horizontal to 1 vertical to meet stability requirements. Evidence of

seepage was noted below the downstream toe of embankment through the sand

stone bedrock. Remedial action for this condition is not required at the

present time, however, future inspections should check for changes.

HYDRAULICS

The storage capacity and spillway capacity of Structure J7-I are

adequate; however, the spillway does not have an adequate outflow channel or

adequate erosion protection. A trapezoidal outflow channel and a stilling

basin should be constructed along the alignment B-B' shown in Plate 1. The

channel and stilling basin profile is shown in Plate 4 and the required

dimensions are shown in Plate 5 and Plate 6. The outflow channel, and

stilling basin should be protected against erosion using geotextile and

riprap as shown in Plate 5. A trashrack should be installed on the inlet of

the CMP to prevent clogging of the spillway.
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The following plates and appendix are attached and complete this

inspection report.

Plate 1 - Site Plan J7-I

Plate 2 - Existing Maximum Cross Section J7-I, A-A'

Plate 3 - Volume-Elevation Curve J7-I

Plate 4 - Channel Profile J7-I, B-Bf

Plate 5 - Spillway and Outflow Channel Cross Section J7-I

Plate 6 - Spillway Stilling Basin Plan J7-I

Appendix A - Inspection Check List

Appendix B - Hydrology and Hydraulic Calculations
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Sediment Impoundment Name: "J ? — _C
Page: 4

INSPECTION CHECK LIST

ITEM

1. CREST

a.. Any visual settlements?
b. Misalignment?
c. Cracking?

YES NO REMARKS

X

2. UPSTREAM SLOPE

a. Adequate grass cover?
b. Any erosion?
c. Are trees growing on slope?

&
^toovcU £. AU>k ^Vq <Y*r> j-• Aw>>

J_k_L

d. Longitudinal cracks?
e. Transverse cracks?
f. Adequate riprap protection?
g. Any stone deterioration?
h. Visual depressions or bulges?
i. Visual settlements?
j. Animal burrows?

3. DOWNSTREAM SLOPE

^
:_<
X

K
X

5T
s

a. Adequate grass cover?
b. Any erosion?
c. Are trees growing on slope?

2<

Id. Longitudinal cracks?
e. Transverse cracks?
f. Visual depressions or bulges?

l.

k. Is seepage present?
1. Animal burrows?

Visual settlements?

Is the toe drain dry?
Are the relief wells flowing?
Are boils present at the toe?

4. ABUTMENT CONTACT. RIGHT

a. Any erosion?
b. Visual differential movement?
c. Any cracks noted?
d. Is seepage present?

e. Type of Material?

5. ABUTMENT CONTACT. LEFT

a. Any erosion?
b. Visual differential movement?
c. Any cracks noted?
d. Is seepage present?

e. Type of Material?
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Sediment Impoundment Name:
Page:

•D-t-r

ITEM

6. SPILLWAY/NORMAL

a. Location:
Left abutment7
Right abutment?
Crest of Embankments?

b. Approach Channel:
Are side slopes eroding? _
Are side slopes sloughing?
Bottom of channel eroding?
Obstructed?
Erosion protection?

c. Spillway Channel:
Are side slopes eroding?

T_n_ .4 3Z <<i #wm el miahirwAre side slopes sloughing?
Bottom of channel eroding?
Obstructed?
Erosion protection?

d. Outflow ChanneiT"
—Are side slopes erodingf

TZZ dAa eionps slouahin*Are side slopes sloughing?
Bottom of channel eroding?
Obstructed?
Erosion protection?

e. Weir:
Condition?

7. SPILLWAY/EMERGENCY

a. Location:
Left abutment?
Right abutment?
Crest of Embankments?

b. Approach Channel:
Are side slopes eroding?
Are side slopes sloughing?.
Bottom of channel eroding?
Obstructed?
Erosion protection?

c. Spillway Channel:
Are side slopes eroding?
Are side slopes sloughing?
Bottom of channel eroding?
Obstructed?
Erosion protection?

d. Outflow Channel:
Are side slopes eroding?
Are side slopes sloughing?
Bottom of channel eroding?
Obstructed?
Erosion protection?

e. Weir:
Condition?

YES NO REMARKS
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c ITEM

8. IMPOUNDMENT

Sediment Impoundment Name: __
Page: 6

^-T

YES NO REMARKS

feet
a. Sinkholes?
b. Water present?
c. Siltation?

^
>< (Elev.)

[Elev.) £eet

d. Watershed matches soil map?
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HYDROLOGY AND HYDRAULIC CALCULATIONS
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INTRODUCTION

Sedimentation Structure J7-J is an earthen embankment, designed and

constructed in 1983 by Peabody Coal Company as a temporary sedimentation

structure to control runoff and sediment from the disturbed mining areas of

the Black Mesa Mine. The location of Structure J7-J is shown on Plate 1,

Site Plan.

This inspection report contains information specific to Structure

J7-J. 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

Structure J7-J was inspected on August 31, 1985 by an inter

disciplinary team of engineers from Dames & Moore. The purpose of the

inspection was to assess the safety and general condition of the structure

with respect to United States Department of Interior, Office of Surface

Mining (OSM) regulations.

Dames & Moore's inspection was performed in accordance with

applicable 30 CFR 780 and 816 regulations and included a review of the J7-J

project files and a field inspection of the structure. The most current

information contained in the Peabody Coal Company files includes the 1984

and current survey data and inspections performed in 1984 and 1985 by



Peabody Coal Company. The survey data developed in August 1984 was used in

the analyses of the structure. Results of the field inspection are included

in this report as Appendix A.

SITE DESCRIPTION

LAND USE

Structure J7-J has a 9.14-acre tributary drainage area and is

located near Yucca Flats Wash at the Black Mesa Mine. The watershed is

classified as 100% disturbed.

EMBANKMENT

Structure J7-J is a homogeneous earthen embankment classified as a

roadway embankment. Physical characteristics of the embankment are listed

in the following table:

Embankment . .

Foundation . .

Right Abutment
Left Abutment

Height ....
Crest Width .

Upstream Slope
Downstream Slope

Structure J7-J

Residual Shale Soils

Sandstone

Residual Shale Soils

Residual Shale Soils

10.8 ft

30 ft

3.3 H : IV

2.9 H : IV

A cross-section of the embankment is shown on Plate 2, Existing Maximum

Cross Section J7-J, A-A'. Grass provides erosion protection on the upstream

and downstream slopes of the embankment.
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ANALYSES

STABILITY

Structure J7-J is a category B-5 embankment. A standard category

B-5 embankment has static and seismic factors of safety of 1.5 and 1.2,

respectively, under the following conditions:

1. Maximum height = 15 ft
2. Maximum upstream slope = 1.75 H : IV
3. Maximum downstream slope • 2.5 H : IV
4. Normal pool with steady seepage saturation conditions

The J7-J embankment is lower in height and has flatter slopes than the

category standard; therefore, the embankment has factors of safety greater

than the design minimum.

HYDROLOGY

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

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

Structure J7-J is not in series with any other structure and therefore the

spillway was analyzed using the 25-year, 6-hour storm. The storage capacity

of Structure J7-J 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 0.142 mi
2. Elevation Difference, H .62 ft
3. Time of Concentration in hours, T . . . 0.0556 h
4. Lag time, 0.6T . ? . . . 0.0333 h
5. SCS Curve Number 91

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

7. Drainage Area 9.14 acres

HYDRAULICS

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

structure, outflow from the structure and the resulting water surface eleva

tions. The initial conditions and results of the analysis are summarized in

the following table.
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J7-J 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
Pipe Exit Velocity
Mannings "n"

Outflow Channel

Slope
Normal Velocity.
Normal Depth . .

Manning's "n" .

fps

%

fps
ft

-5-

10-year 25-year

24-hour 6-hour

Storm Storm

Empty Full to the

spillway
elevation

24

0.96

30

0.81

6357.16

6360.31

0.94

1.72

6361.73

8

6363.20

6361.73

1.47

7.7

0.024

Section I Section II

8

3.2

0.17

0.040

35

5.0

0.11

0.040



Spillway

The existing spillway for J7-J is a corrugated metal pipe (CMP)

with the following dimensions:

Pipe diameter 24 in.
Pipe length 108 ft
Upstream invert elevation 6360.31 ft
Downstream invert elevation 6356.11 ft
Slope 5.2 percent

Outflow Channel

The structure presently has no outflow channel.

STORAGE CAPACITY

The impoundment volume-elevation curve is based on site specific

surveys conducted for Peabody Coal Company's August 1984 inspection, and

1985 resurveys, where available. Additionally, the most current topographic

maps available were used in developing Plate 3, Volume-Elevation Curve,

J7-J.

-6-
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The calculations for the sediment load entering Structure J7-J were

made utilizing the Universal Soil Loss Equation with the following para

meters:

1. Rainfall Factor, R 40
2. Soil Erodibility Factor, K 0.21
3. Slope Factor, LS 2.77
4. Cover Factor, C 1.0
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. The existing storage capacity of J7-J is shown

on Plate 3, Volume-Elevation Curve, J7-J, and the results of the analysis

are summarized in the following table.

J7-J STORAGE

Total Storage Capacity 1.72 acre-ft
10-year, 24-hour Storm Inflow 0.96 acre-ft
Available Sediment Storage Capacity . . 0.78 acre-ft
Sediment Inflow Rate 0.099 acre-ft/yr
Sediment Storage Life 8 yrs

REMEDIAL COMPLIANCE PLAN

GEOTECHNICS

The inspection of Structure J7-J indicated that the only

geotechnical problem is rill erosion on the upstream and downstream slopes;

and a steep downstream slope. Correction of erosion is considered a

periodic maintenance task and does not require remedial action.
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HYDRAULICS

The storage capacity and spillway capacity of Structure J7-J are

adequate; however, the spillway does not have an outflow channel. A

trapezoidal outflow channel should be constructed along the alignment B-B'

shown in Plate 1. The channel profile is shown in Plate 4 and the required

dimensions are shown in Plate 5. The outflow channel should be protected

against erosion using geotextile and riprap as shown in Plate 5. A trash-

rack should be installed on the inlet of the CMP to prevent clogging of the

spillway.

The following plates and appendix are attached and complete this

inspection report.

Plate 1 - Site Plan J7-J

Plate 2 - Existing Maximum Cross Section J7-J, A-A'

Plate 3 - Volume-Elevation Curve J7-J

Plate 4 - Channel Profile J7-J, B-B'

Plate 5 - Outflow Channel Cross Section J7-J

Appendix A - Inspection Check List

Appendix B - Hydrology and Hydraulic Calculations
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Sediment Impoundment Name: Dl-O
Page: 4

INSPECTION CHECK LIST

ITEM

1. CHEST

a. Any visual settlements?
b. Misalignment?
c. cracking?

2. UPSTREAM SLOPE

a. Adequate grass cover?
b. Any erosion?""
c. Are trees growing on slope?
d. Longitudinal cracks?
e. Transverse cracks?
f. Adequate riprap protection?

Anv stone deterioration?

i Visual depressions or bulges?
Visual settlements?

•j. Animal burrows?

3. DOWNSTREAM SLOPE

a. Adequate grass cover?
b. Any erosion?
c. Are trees growing on slope?
d. Longitudinal cracks?
e. Transverse cracks?
f. Visual depressions or bulges?

Visual settlements?
is the toe drain dry?£

4

Are the relief wells flowing?
Are boils present at the toe?

, is seepage present?
1. Animal burrows?

4. ABUTMENT CONTACT. RIGHT

a. Any erosion?
b. Visual differential movement?
c. Any cracks noted?
d. Is seepage present?

e. Type of Material?

5. ABUTMENT CONTACT. LEFT

a. Any erosion?
b. visual differential movement?
c. Anv cracks noted?
d. Is seepage present?
e. Type of Material?



c

6. SPILLWAY/NORMAL

a. Location:
Left abutment?
Right abutment/
Crest of Embankments?

b. Approach channel:

Sediment impoundment Name:
Page:

Are side slopes eroaing_j_
Are side slopes sloughing?
Bottom of channel eroding? _
Obstructed?"""
Erosion protection?

c. Spillway channel:
Are side slopes eroding*_
Are side slopes sloughing?
Bottom of channel eroding?
Obstructed? | ._
Erosion protection?

d. Outflow Channel:
" Are side slopes eroding?

Are side slopes slougningj;
Bottom of channel eroding?
Obstructed?
Erosion protection?

e. Weir:
Condition?

7. SPILLWAY/EMERGENCY

a. Location:
Left abutment?
Right abutment?
Crest of Embankments?

h. Approach Channel:
.TT mc rrrrrz -* Are side slopes eroaingr
Are side slopes siougning?

. . 31 «k.wwnl ornrilna?Bottom of channel eroding?
Obstructed?
Erosion protection?

—' c. Spillway Channel:
Are side slopes eroding?.
Are side slopes siougning?
Bottom of channel eroding?
Obstructed?
Erosion protection?

d. Outflow Channel: "
—Are side slopes eroding?

Are side slopes siougning?
Bottom of channel eroding?
Obstructed?"""
Erosion protection?

e. Weir:
Condition?

"3V3



8. GENERAL COMMENTS
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Sediment Impoundment Name: ^ TQ
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INTRODUCTION

Sedimentation Structure J7-K is an earthen embankment, designed and

constructed in 1981 by Peabody Coal Company as a temporary sedimentation

structure to control runoff and sediment from the disturbed mining areas of

the Black Mesa Mine. The location of Structure J7-K is shown on Plate 1,

Site Plan.

This inspection report contains information specific to Structure

J7-K. 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

Structure J7-K was inspected on August 31, 1985 by an inter

disciplinary team of engineers from Dames & Moore. The purpose of the

inspection was to assess the safety and general condition of the structure

with respect to United States Department of Interior, Office of Surface

Mining (OSM) regulations.

Dames & Moore's inspection was performed in accordance with

applicable 30 CFR 780 and 816 regulations and included a review of the J7-K

project files and a field inspection of the structure. The most current

information contained in the Peabody Coal Company files includes the 1984

and current survey data and inspections performed in 1984 and 1985 by



Peabody Coal Company. The survey data developed in August 1984 was used in

the analyses of the structure. Results of the field inspection are included

in this report as Appendix A.

SITE DESCRIPTION

LAND USE

Structure J7-K has a 40.9-acre tributary drainage area and is

located near Sagebrush Wash at the Black Mesa Mine. The watershed is

classified as 51% disturbed and 49% Sagebrush/grass.

EMBANKMENT

Structure J7-K is a homogeneous earthen embankment classified as a

sidehill embankment. Physical characteristics of the embankment are listed

in the following table:

Structure J7-K

Embankment Residual Shale Soils

Foundation Residual Shale Soils

Right Abutment .... Residual Shale Soils
Left Abutment .... Residual Shale Soils/

Residual Sandstone Soils

Height 10.0 ft

Crest Width 15 ft

Upstream Slope .... 2.0 H : 1 V

Downstream Slope ... 2.6 H : 1 V

A cross-section of the embankment is shown on Plate 2, Existing Maximum

Cross Section J7-K, A-A'.
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ANALYSES

STABILITY

Structure J7-K is a category B-l embankment. A standard category

B-l embankment has static and seismic factors of safety equal to or greater

than 1.5 and 1.2, respectively, under the following conditions:

1. Maximum height = 15 ft
2. Maximum upstream slope = 1.75 H : IV
3. Maximum downstream slope = 2.5 H : IV
4. Normal pool with steady seepage saturation conditions

The J7-K embankment is lower in height and has flatter slopes than the

category standard; therefore, the embankment has factors of safety greater

than the design minimum.

HYDROLOGY

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

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

Structure J7-K is not in series with any other structure and therefore the

spillway was analyzed using the 25-year, 6-hour storm. The storage capacity

of Structure J7-K 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 0.326 mi
2. Elevation Difference, H 72 ft
3. Time of Concentration, T 0.137 h
4. Lag time, 0.6T . . . ,C 0.082 h
5. SCS Curve Number 87

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

7. Drainage Area 40.9 acres

HYDRAULICS

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

structure, outflow from the structure and the resulting water surface eleva

tions. The initial conditions and results of the analysis are summarized in

the following table.
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J7-K 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 . . .

Embankment Crest

Elevation . .

Peak Stage . . .
Freeboard . . .

Spillway Channel
Flow Depth ...

Critical Velocity
Manning's "n"

Outflow Channel

Slope
Normal Velocity.
Normal Depth . .
Manning's "n"

cfs

ft

ft

ft

ft

fps

%

fps

ft

-5-

10-year 25-year
24-hour 6-hour

Storm Storm

Empty Full to the

spillway
elevation

65

3.38

83

2.90

6445.16

6447.80

3.38

5.53

6449.35

28

6452.10

6449.35

2.75

1.20

3.4

0.040

Section I Section II

3

3.4

0.40

0.040

12

5.1

0.26

0.040



Spillway Channel

The existing spillway for J7-K has a trapezoidal channel with the

following dimensions:

Channel depth 4 ft
Channel width 20 ft

Channel length 75 ft
Side slopes (horizontal to vertical). . 2:1
Average exit slope 2 percent

There is presently no erosion protection within the channel.

Outflow Channel

The existing outflow channel for J7-K has a U-shaped channel with

the following dimensions:

Channel width 20 ft

Channel length 30 ft
Average exit slope 15 percent

There is presently no erosion protection within the channel.

STORAGE CAPACITY

The impoundment volume-elevation curve is based on site specific

surveys conducted for Peabody Coal Company's August 1984 inspection, and

1985 resurveys, where available. Additionally, the most current topographic

maps available were used in developing Plate 3, Volume-Elevation Curve,

J7-K.
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The calculations for the sediment load entering Structure J7-K were

made utilizing the Universal Soil Loss Equation with the following para

meters:

1. Rainfall Factor, R 40
2. Soil Erodibility Factor, K 0.18
3. Slope Factor, LS 3.30
4. Cover Factor, C 0.574
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. The existing storage capacity of J7-K and the

results of the sediment inflow analysis are summarized in the following

table.

J7-K STORAGE

Total Storage Capacity 5.53 acre-ft
10-year, 24-hour Storm Inflow 3.38 acre-ft
Available Sediment Storage Capacity . . 2.15 acre-ft
Sediment Inflow Rate 0.259 acre-ft/yr
Sediment Storage Life 8 yrs

REMEDIAL COMPLIANCE PLAN

GEOTECHNICS

The inspection of Structure J7-K indicated that the geotechnical

problems consist of rills on the upstream and downstream slopes, the side

slopes of the spillway and outlet channel and the right and left abutments;

and a steep downstream slope. Correction of erosion is considered a

periodic maintenance task and does not require remedial action.
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HYDRAULICS

The storage capacity and spillway capacity of Structure J7-K are

adequate; however, the spillway does not have an adequate outflow channel or

adequate erosion protection. A trapezoidal outflow channel should be

constructed along the alignment B-B' shown in Plate 1. The channel profile

is shown in Plate 4 and the required dimensions are shown in Plate 5. Both

the spillway and outflow channel should be protected against erosion using

geotextile and riprap as shown In Plate 5.

The following plates and appendix are attached and complete this

Inspection report.

Plate 1 - Site Plan J7-K

Plate 2 - Existing Maximum Cross Section J7-K, A-A'

Plate 3 - Volume-Elevation Curve J7-K

Plate 4 - Channel Profile J7-K, B-B'

Plate 5 - Spillway and Outflow Channel Cross Section J7-K

Appendix A - Inspection Check List

Appendix B - Hydrology and Hydraulic Calculations
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Sediment Impoundment Name: "3 "1- -\C
Page: 4

INSPECTION CHECK LIST

ITEM YES NO

1. CREST

a. Any visual settlements?
b. Misalignment?.gnment?

c. Cracking?

X

£
2. UPSTREAM SLOPE

a. Adequate grass cover?
b. Any erosion?
c. Are trees growing on slope?
d. Longitudinal cracks?
e. Transverse cracks?

:^
x

I
£. adequate riprap protection?

Anv stone deterioration?
I Visual depressions or bulges?

Visual settlements?

j. Animal burrows?"

3. DOWNSTREAM SLOPE

a. Adequate grass cover?
b. Any erosion?
c. Are trees growing on slope?
d. Longitudinal cracks?
e. Transverse cracks?
f. Visual depressions or bulges?
£. Visual settlements?
h. Is the toe drain dry?
i. Are the relief wells flowing?

Are boils present at the toe?
Is seepage present?

1. Animal burrows?

4. ABUTMENT CONTACT. RIGHT

a. Any erosion?
b. Visual differential movement?
c. Any cracks noted?
d. Is seepage present?
e. Type of Material?

5. ABUTMENT CONTACT. LEFT

a. Any erosion?
b. Visual differential movement?
c. Any cracks noted?
d. Is seepage present?
e. Type of Material?

I
2.
2<
2£

X
S<

K
>£
±£
><
5Z
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x
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Sediment Impoundment Name:
Page:

ivi-k.

ITEM

6. SPILLWAY/NORMAL

a. Location:

Left abutment?

Right abutment?
Crest of Embankments?

b. Approach Channel:
Are side slopes eroding?
Are side slopes sloughing?
Bottom of channel eroding?

Obstructed?

Erosion protection?
c. SpillwayChannel:

Are side slopes eroding?
Are side slopes sloughing?"
Bottom of channel eroding?"
Obstructed?

Erosion protection?
d. Outflow Channel:

Are side slopes eroding?
Are side slopes sloughing?
Bottom of channel eroding?
Obstructed?

Erosion protection?
e. Weir:

Condition?

7. SPILLWAY/EMERGENCY

a. Location:

Left abutment?

Right abutment?
Crest of Embankments?

b. Approach Channel:
Are side slopes eroding?
Are side slopes sloughing?"
Bottom of channel eroding?
Obstructed?

Erosion protection?
c. Spillway Channel:

Are side slopes eroding?
Are side slopes sloughing?
Bottom of channel eroding?
Obstructed?

Erosion protection?
d. Outflow Channel:

Are side slopes eroding?
Are side slopes sloughing?
Bottom of channel eroding?
Obstructed?

Erosion protection?
e. Weir:

Condition?

YES NO REMARKS
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INTRODUCTION

Sedimentation Structure J7-M is an earthen embankment, designed and

constructed in 1983 by Peabody Coal Company as a temporary sedimentation

structure to control runoff and sediment from the disturbed mining areas of

the Black Mesa Mine. The location of Structure J7-M is shown on Plate 1,

Site Plan.

This inspection report contains information specific to Structure

J7-M. 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

Structure J7-M was inspected on August 31, 1985 by an inter

disciplinary team of engineers from Dames & Moore. The purpose of the

inspection was to assess the safety and general condition of the structure

with respect to United States Department of Interior, Office of Surface

Mining (OSM) regulations.

Dames & Moore's inspection was performed in accordance with

applicable 30 CFR 780 and 816 regulations and included a review of the J7-M

project files and a field inspection of the structure. The most current

information contained in the Peabody Coal Company files includes the 1984

and current survey data and inspections performed in 1984 and 1985 by



Peabody Coal Company. The survey data developed in August 1984 was used in

the analyses of the structure. Results of the field inspection are included

in this report as Appendix A.

SITE DESCRIPTION

LAND USE

Structure J7-M has a 52.0-acre tributary drainage area and is

located near Sagebrush Wash at the Black Mesa Mine. The watershed is

classified as 100% disturbed.

EMBANKMENT

Structure J7-M is a homogeneous earthen embankment classified as a

roadway embankment. Physical characteristics of the embankment are listed

in the following table:

Embankment . .

Foundation . .

Right Abutment
Left Abutment

Height ....
Crest Width .

Upstream Slope
Downstream Slope

Structure J7-M

. . Residual Sandstone Soils

. . Residual Sandstone Soils

. . Residual Sandstone Soils/Sandstone

. . Residual Sandstone Soils/Sandstone

. . 13.9 ft

. . 30 ft

. . 3.3 H : 1 V

. . 2.6 H : 1 V

A cross-section of the embankment is shown on Plate 2, Existing Maximum

Cross Section J7-M, A-A'. Grass provides erosion protection on the upstream

and downstream slopes of the embankment.
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ANALYSES

STABILITY

Structure J7-M is a category A-1 embankment. A standard category

A-1 embankment has static and seismic factors of safety of 1.5 and 1.2,

respectively, under the following conditions:

1. Maximum height • 20 ft
2. Maximum upstream slope • 2.0 H : IV
3. Maximum downstream slope • 4.0 H : IV
4. Normal pool with steady seepage saturation conditions

The J7-M embankment is lower in height; however, the downstream slope is

steeper than the category standard; therefore, the embankment has factors of

safety less than the design minimum.

HYDROLOGY

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

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

Structure J7-M is located downstream from Structure J7-N. The two

structures have a combined storage capacity that is less than 20 acre-feet.

Therefore, the spillway for J7-M was analyzed using the 25-year, 6-hour

storm. The storage capacity of Structure J7-M was analyzed using the

10-year, 24-hour storm.

-3-



The following parameters were used in the hydrologic analysis

1. Water Course length, L 0.540 mi
2. Elevation Difference, H 98 ft
3. Time of Concentration, T 0.218 h
4. Lag time, 0.6T . . . .C 0.131 h
5. SCS Curve Number 92

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

7. Drainage Area 52.0 acres

HYDRAULICS

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

structure, outflow from the structure and the resulting water surface eleva

tions. Both the 10-year and 25-year storms were routed through Structure

J7-N located upstream and into Structure J7-M. The initial conditions and

results of the analysis are summarized in the following table.

-4-
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J7-^I 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
Pipe Exit Velocity

(36" CMP) fps
Pipe Exit Velocity

(48" CMP) fps
Mannings "n"

Outflow Channel

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

-5-

10-year
24-hour

Storm

Empty

100

5.91

6373.69

6377.40

5.91

10.4

25-year
6-hour

Storm

Full to the

spillway
elevation

127

5.07

49

6382.40

6379.61

2.79

11.8

7.2

0.024

9

6.4

0.47

0.040



Spillway Channel

The existing spillway for J7-M consists of two corrugated metal

pipes (CMP) with the following dimensions:

Pipe diameters 36, 48 in.
Pipe lengths 60 ft
Approximate slope ... 1-2 percent
Upstream invert elevation 6377.40 ft

Outflow Channel

The existing outflow channel for J7-M is a U-shaped channel with

the following dimensions:

Channel width 8 ft

Channel length 30 ft
Average exit slope 3 percent

Rock provides erosion protection within the channel.

STORAGE CAPACITY

The impoundment volume-elevation curve is based on site specific

surveys conducted for Peabody Coal Company's August 1984 inspection, and

1985 resurveys, where available. Additionally, the most current topographic

maps available were used in developing Plate 3, Volume-Elevation Curve,

J7-M.
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The calculations for the sediment load entering Structure J7-M were

made utilizing the Universal Soil Loss Equation with the following para

meters:

1. Rainfall Factor, R 40
2. Soil Erodibility Factor, K 0.203
3. Slope Factor, LS 2.6
4. Cover Factor, C 1.0
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. The existing storage capacity of J7-M and the

results of the sediment inflow analysis are summarized in the following

table.

J7-M STORAGE

Total Storage Capacity 10.4 acre-ft
10-year, 24-hour Storm Inflow 5.91 acre-ft
Available Sediment Storage Capacity . . 4.49 acre-ft
Sediment Inflow Rate 0.509 acre-ft/yr
Sediment Storage Life 9 yrs

REMEDIAL COMPLIANCE PLAN

GEOTECHNICS

The inspection of Structure J7-M indicated that the geotechnical

problems consist of rills on the upstream and downstream slopes and gullys

in the right and left abutments; and a steep downstream slope. Correction

of erosion is considered a periodic maintenance task and does not require

-7-



remedial action. The downstream slope should be flattened to 4.0 horizontal

to 1 vertical to meet stability requirements.

HYDRAULICS

The storage capacity and spillway capacity of Structure J7-M are

adequate; however, the spillway does not have an adequate outflow channel.

A trapezoidal outflow channel should be constructed along the alignment B-B'

shown in Plate 1. The channel profile is shown in Plate 4 and the required

dimensions are shown in Plate 5. The outflow channel should be protected

against erosion using geotextile and riprap as shown in Plate 5. A trash-

rack should be installed on the inlet of the CMP to prevent clogging of the

spillway.

The following plates and appendix are attached and complete this

inspection report.

Plate 1 - Site Plan J7-M

Plate 2 - Existing Maximum Cross Section J7-M, A-A'

Plate 3 - Volume-Elevation Curve J7-M

Plate 4 - Channel Profile J7-M, B-B'

Plate 5 - Outflow Channel Cross Section J7-M

Appendix A - Inspection Check List

Appendix B - Hydrology and Hydraulic Calculations
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INSPECTION CHECK LIST

ITEM YES

1. CREST &>/cyD<JJr\M /6g/VO£l-

a. Any visual settlements?
b. Misalignment?
c. Cracking?

2. UPSTREAM SLOPE

a. Adequate grass cover?
b. Any erosion?
c. Are trees growing on slope?
d. Longitudinal cracks?
e. Transverse cracks?

f. Adequate riprap protection?
. Any stone deterioration?
. Visual depressions or bulges?i

i. visual settlements?
Animal burrows?^

3. DOWNSTREAM SLOPE

a. Adequate grass cover?
b. Any erosion? "
c. Are trees growing on slope?
d. Longitudinal cracks?
e. Transverse cracks?
f. Visual depressions or bulges?
g. Visual settlements?
h. Is the toe drain dry?
i. Are the relief wells flowing?
. Are boils present at the toe?
. Is seepage present?

1. Animal burrows?
i

4. ABUTMENT CONTACT. RIGHT

a. Any erosion? ,
b. Visual differential movement?
c. Any cracks noted?
d. Is seepage present?

e. Type of Material?

5. ABUTMENT CONTACT. LEFT

><
V

K

X

X

a. Any erosion?
b. Visual differential movement?

_z

c. Any cracks note<I?
d. Isd. Is seepage present?

e. Type of Material?
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Sediment Impoundment Name:
Page:
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ITEM

6. SPILLWAY/NORMAL

a. Location:
Left abutment?

Right abutment?
Crest of Embankments?

b. Approach Channel:
Are side slopes eroding?

Ihg?Are side slopes slou
Bottom of channel er

Obstructed?

Erosion protection?

ingl

c. Spillway Channel:
Are side slopes eroding?"
Are side slopes sloughing?"
Bottom of channel eroding?"
Obstructed?

Erosion protection?
d. Outflow Channel:

Are side slopes eroding?
Are side slopes sloughing?"
Bottom of channel erodirigT
Obstructed?
Erosion protection?

e. weir:

Condition?

7. SPILLWAY/EMERGENCY

a. Location:
Left abutment?

Right abutment?
Crest of Embankments?

b. Approach Channel:
Are side slopes eroding?
Are side slopes sloughing?"
Bottom of channel eroding?

Obstructed?
Erosion protection?

c. Spillway Channel!-"
Are side slopes eroding?
Are side slopes sloughing?'
Bottom of channel eroding?
Obstructed?
Erosion protection?

d. Outflow Channel:

Are side slopes eroding?
Are side slopes sloughing?
Bottom of channel eroding?
Obstructed?
Erosion protection?

e. Weir:
Condition?

YES NO REMARKS
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INTRODUCTION

Sedimentation Structure J7-R will be an earthen embankment, designed and constructed by Peabody

WesternCoal Company as a temporary sedimentation structure designed to control runoff and sediment

from portions of J7 disturbed surface mining area at the Black Mesa Mine. The location of Structure J7-R

and its watershed boundary are shown on Drawing No. 85400 (Sheet K-l1) 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 J7-R that is in series with sedimentation

structureJ7-R1. Mine-wide design, construction, and reclamation informationis presented in the "General

Report, Kayenta andBlack Mesa Mines, Navajo County, Arizona, forPeabody 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 J7-R was inspected in August, 1997 by a Registered

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

adverse conditions exist to prevent the successful construction of this structure. 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 constructionto construct a stable embankment.

-1-



SITE DESCRIPTION

LAND USE

\ /
TrXJ7-Rl and J7-R Structures have a combined watershed of 260.1 acres and are located on a tributary

upstrearnN)f Yucca Flat Wash at the Black Mesa Mine. The 15.5-acre watershed, which contributes

directlyto structureJ7-R is classifiedas 65% spoiland 35%, disturbed.

DESIGN ANALYSES

GENERAL

Structure J7-R was designed under the supervision of a Registered Professional Engineer from Peabody
7

Western Coal Company. The design was performed inaccordance with/applicable 30 CFR 780 and 816

regulations of the United States Department ofInterior^ Office of Surface Mining (OSM) and included a

review ofavailable project files. The most current Morrnationycontained in the Peabody Western Coal

Company files includes topographic maps developed from aeml photography flown in 1992 forPeabody

Western Coal Company and was used in the analyses of the'structure.

STABILITY

Structure J7-R is a Category A-3 embankmenj/A homogeneous earthen erhbankment, compacted in lifts

to design specifications, andapproximatery/15 feet wide on topwill be constructed. Anupstream slope of

3:1 (horizontal to vertical) and a downstream slope of4:1 were assumed. Based oh,the total embankment

height of approximately 14 feet, the'se 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 minimum 30-foot wide riprap-lined

trapezoidal channel.



SITE DESCRIPTION

LAND USE

The J7-R1 and J7-R Structures have a combined watershed of 260.1 acres and are located on a tributary

upstream of Yucca Flat Wash at the Black Mesa Mine. Approximately 244.6 acres of the watershed is

upstream of the J7-R1 structure and the remaining 15.5-acre watershed is between the J7-R1 and J7-R

Structures. The 15.5-acre watershed, which contributes directly to structure J7-R is classified as 65% spoil

and 35%, disturbed.

DESIGN ANALYSES

GENERAL

Structure J7-R 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 of the 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 1992 for Peabody

WesternCoal Company and wasused in the analyses of the structure.

STABILITY

Structure J7-R is a Category A-3 embankment. A homogeneous earthen embankment, compacted in lifts to

design specifications, and approximately 15 feet wide on top will be constructed. An upstream slope of3:1

(horizontal to vertical) and a downstream slope of 4:1 were assumed. Based on the total embankment

height ofapproximately 14 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 minimum 30-foot wide riprap-lined

trapezoidal channel. /$& 'W-
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HYDROLOGY

The hydrologic analysis was completed using thecomputer program SEDCAD+ (see Appendices A, B, and

C). Structure J7-R will be constructed in series withproposed StructureJ7-R1. StructureJ7-R is classified

as a low 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 two structures have a combined capacity greater than 20

acre-feet; therefore, the spillway was analyzed using the 100-year, 6-hour storm event in lieu of the 25-

year, 6-hour storm. Structures J7-R and J7-R1 were conservatively assumed to be full to the emergency

spillway at the time of 100-year storm event. The storage capacity of structure J7-R was analyzed using

the 10-year, 24-hourstorm event. The combined ponds in series were verified to completely contain the

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

the Yucca Flat Wash.

The following parameters were used in the hydrologic analysis:

1.

2.

3.

4.

5.

,^7B%• -. . :

Water Course length, L

Elevation Difference, H

Time of Concentration, Tc

SCS Curve Number

Rainfall Depth, 10-year, 24-hour storm
100-year, 6-hour storm

Drainage Area, 10-year, 24-hour storm
100-year, 6-hour storm

10vr-24hr Storm

0.303 mi.

190 ft

0.087 hr

2.1 in

2.4 in

15.5 acres

260.1 acres

A '̂ <w£ § .XPond^R is designed in series with Pond J7-R1 (see Appendices Band Cof the Design Report). The
fc^

Or,

15.5 acrjs is only the drainage area between Pond J7-R and Pond J7-R1: whereas, the 260.1-acre figure

is thq^otal combined watershed for both ponds. For both the 10-year and 100-year storms, the total

mbined watershed is routed through both ponds. The 10-year, 24-hour storm inflow is utilized on

page 7 of the Design Report to determine the storage requirement. Values reported represent the

watershed, which drains directly to Pond J7-R. Hydrologic input parameters for upstream structure

fcP.

iuU!
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J7-R1 is presented in the Design Report for J7-R1.

Muskingum routing parameters were utilized to route the 10-year and 100-year hydrographs between the

J7-R and J7-R1 structures. The routing parameters are presented in Appendices A, B, and C, and are

shown on a sub-watershed basis.

HYDRAULICS

The SEDCAD+ 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

Appendices A, B, and C).

#1 J- &



J7-R SEDIMENTATION POND HYDRAULICS TABLE

Initial Reservoir Volume Condition

Inflow

Peak Flow

Volume

Storage

Peak Stage

Emerg. Spillway Elev.

Peak Storage

Storage Capacity

Outflow

Peak Flow

Spillway Elevation

Embankment Crest Elev.

Peak Stage

Freeboard

Emergency Spillway Channel

Flow Depth

Critical Velocity

Mannings "n"

Width

Outflow Channel

Slope

Normal Velocity

formal Depth

js n

Units

cfs

ac-ft

msl

msl

ac-ft

ac-ft

cfs

msl

msl

msl

ft

ft

fps

ft

%

fps

ft

in

-5-

10-Yr, 24-Hr 100-Yr, 6-Hr

Storm Storm

Empty Full to

emergency

spillway

16.9 277.3

1.4 22.9

N/A 6319.0

6317 6317

N/A 18.9

14.9 14.9

N/A 234.9

6317 6317

6320 6320

~ 6319.0

~
1.0

~ 2.0

~ 5.9

-- .031

- 30

~ 25

~ 9.1

~ 0.8

~ .067

__ 9



EMERGENCY SPILLWAY AND OUTLET CHANNEL

The emergency spillway and outlet channel for J7-R 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 (Horizontal to Vertical)

Average Slope

Maximum Slope

Spillway Elevation

(Spillway)
(Outflow)

3.0

2.0

ft

ft

30 ft

(Spillway)
(Outflow)

30

60

ft

ft

3:1 or flatter

(Spillway) 0 %

(Outflow) 25 %

6317.0 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 1992 aerial topographic mapping

conducted for Peabody Western Coal Company. Structure J7-R is designed to contain approximately 14.9

acre-feet.

The calculations for the sediment load entering structure J7-R were made utilizing the Revised Universal

Soil Loss Equation with the following parameters:

1. Rainfall Factor, R 40

2. Soil Erodibility Factor, K 0.16

3. Slope Factor, LS 4.65

Cover Factor, C 1.0

Erosion Control Factor, P 0.87

-6-



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

the remaining storage volume available for storing sediment. Structure J7-R has sufficient storage to

contain the 10-year, 24-hour storm and has excess capacity to store additional flow from J7-R1. The

combined sediment storage capacity was detenriined for the two structures in series and the results of

the analysis are presented in the following table.

Combined Storage for Structures J7-R1 and J7-R

J7-R1 J7-R Combined

Total Storage Capacity 8.1 14.9 23.0 acre-ft

10-Year, 24-Hour Storm Inflow 16.6 1.4 18.0 acre-ft

Available Sediment Storage Capacity 5.0 acre-ft

Sediment Inflow Rate/Year 0.80 0.17 0.97 acre-ft

Sediment Storage Life 5.2 years

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

Appendix A- Hydrology, Hydraulic, and Sedimentation Calculations

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

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

Exhibit #1- Proposed J7-R and J7-R1 Sedimentation Pond Design

-7-
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APPENDIX A

Hydrology, Hydraulic, and Sedimentation Calculations



PEABODY WESTERN COAL COMPANY

CALCULATED HYDROLOGIC DATA

PROJECT: J7-R

TIME OF CONCENTRATION (Haul Road):

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

Elevation Difference, E (ft) =

6500

6310

190

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

1600

0.303

c = (11.9LA3/E)A0.385 = 0.087 hours

SCS CURVE NUMBER:

CoverType Soil

Group

Curve

Number

Area

(acres)

CN'Area

Spoil

Disturbed

B

D

86

91

10

5.5

860

500.5

TOTAL: 15.5 1360.5

Weighted CN =Total CN'Area/ Tota I Area = 88

DRAINAGEBASINAREA:

15.50 Acres

,;--l,...

j7rinput.xls
10/2/97



Civil Software Design — SEDCAD+ Version 3 l
Copyright (C) 1987-1992. Pamela .J. Schwab. All rights reserved

Company Name: ACZ, INC.
Filename: J:\861\0350\SEDCAD\J7R25 User: TEL

Date: 10-18-1997 Time: 12:02:38
PEABODY WESTERN COAL COMPANY: POND J7~R AND Rl (100-YR 6-HR)

Storm: 2.40 inches, 100 year- 6 hour, SCS Type II
Hydrograph Convolution Interval: 0.1 hr

GENERAL INPUT TABLE

Detailed Between Structure Routing:

ta 1° ^ ^arK*.f7ow , Segment Muskingum
J B s r Condition Distance Slope Velocity Time K X

<ft> W (fps) (hr) (hr)

1121 8 300,17 3.33 5.48 0.02 0.015 o7:J81

.



SOJL ER0D181L1TY FACTOF:

PEABODY WESTERN COAL COMPANY

CALCULATED SEDIMENTOLOGY DATA

PROJECT: J7-R

Soil Typo Soil

Group

Erod»bility

Factor, K

Aroa

(uoron)

K* Area

Spoil

DMurbod

0

0

0.12

0.22

10

5.5

1.2

1.21

TOTAL: 15.5 2.41

Erodibility factor ovorogo of spoil to raclaim*d condition lo simulate various stages of
reclamation.

* i ..... ,,, i — i .mi i ... e=.-^j

WeiyMod K - Total K* Area/Total Aroa - 0.155

SLOPE FACTOR:

Langth

Ift>

Elovitttoo

Chnnoa

Stopo

(%)

m Slope

Anflle

(danl

LS

Foelor

1150

200

70

50

6.1%

2G.0%

0.5

0.6

3.5

14.0

2 73

6 57

Avorugo LS = 4.65

The LS Factor was Cafcufaled by:

LS m fSlope Lunyih/72.61 'm-{tO.U'siofslopc (trtgfv) > 0.03) for Slopes < 9%

LS - (SJopn Lonyth/72.6}'m"(ia.a,'x.in(.'.iopc mylvl • 0.0) fur Slopns > oi - 9%

Where:

Slope < or = 3% m = 0.3

Slope =4% m = 0.4

0% > Slope < 10% m •- 0.5



PROJECT: J7-R POND

COVER AND PRACTICE FACTORS:

Cover Cover Canopy Area Cover C'Area Practice P*Area

Type
(%) (%) (acres)

Factor, C Factor, P

Spoil 0% 0% 10 1 10 0.80 8

Disturbed 0% 0% 5.5 1.00 5.5 1.00 5.5

TOTAL: 15.5 15.5 13.5

Weighted C =Total C*Area/ Total Area =

Weighted P = Total P'Area/ Total Area=

RAINFALL FACTOR:

R = 40

j7rinput.xls

1.00

0.87

10/2/97



PEABODY WESTERN COAL COMPANY

CALCULATED SEDIMENT YIELD

PROJECT: J7-R

The tallowing 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

Annual Rainfall Factor

Soil Erodibility Factor
Longth Slope Factor

Cover Factor

Practice Factor

Gross Annual Sediment Yield

Sediment Density

Gross Annual Sediment Yield

Sedimont Delivery Ratio
Estimated Annual Sediment Yield

Watershed Area

Watershed Annual Sediment Yield

Number of years

Required Pond Sediment Storage

<0^tyh

VALUE

40.00

0.16

4.G5

1.00

0.87

25.18 tons/acre/yonr

9-3.00 pcf

0.0123 acre-feot/acrc/year

90%

0.0111 acre-fcct/acre/year

15.5 acres

0.1716 acre-feet/year

1 years

0.172 acre-fect



SEDCAD+ RIPRAP CHANNEL DESIGN

J7-R OUTFLOW

INPUT VALUES:

Shape
Discharge
Slope
Sideslopes (L and R)
Bottom Width

Freeboard

RESULTS:

TRAPEZOIDAL

234.90 cfs

25.00 %

3.00:1

30.00 feet

.3 ft

3.00:1

Steep Slope Design - PADER Method

Depth
with Freeboard

Top Width
with Freeboard

Velocity
Cross Sectional Area

Hydraulic Radius
Manning's n
Froude Number

Dmax

D50

D10

0.80 ft

1.10 ft

34.79 ft

36.59 ft

9.08 fps
25.87 sq ft
0.74 ft

0.067

1.86

0.938 ft (11.25 in)
0.750 ft ( 9.00 in)
0.250 ft ( 3.00 in)

o



Project Description

Project File
Worksheet

Flow Element

Method

Solve For

Input Data

J7-R SPILLWAY

Worksheet for Trapezoidal Channel

untitled.fm2

F
Trapezoidal Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width

Discharge

0.031

0.013858 ft/ft

3.000000 H : V

3.000000 H : V

30.00 ft

234.90 cfs

Results

Depth 1.19 ft

Flow Area 39.94 ft2

Wetted Perimeter 37.52 ft

Top Width 37.14 ft

Critical Depth 1.19 ft

Critical Slope 0.013859 ft/ft

Velocity 5.88 ft/s

Velocity Head 0.54 ft

Specific Energy 1.73 ft

Froude Number 1.00

Flow is subcritical.

10/18/97

11:01:54 AM

iS5 * # # *k

Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13

Page 1 of 1
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APPENDLX B

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



CIVIL SOFTWARE DESIGN

SEDCAD+ Version 3

PEABODY WESTERN COAL COMPANY: POND J7-R AND Rl (10-YR, 24-HR)

XsjyTam v I "a?

by

Name: TEL

Company Name: ACZ, INC.
File Name: J:\861\0350\SEDCAD\J7R-R1

Date: 10-18-1997



APPENDIX C

SEDCAD+ (Input and Output) 100-Year, 6-Hour Storm Event



CIVIL SOFTWARE DESIGN

SEDCAD+ Version 3

PEABODY WESTERN COAL COMPANY: POND J7-R AND Rl (100-YR, 6-HR)

j$0W?.

Name: TEL

Company Name: ACZ, INC.
File Name: J:\861\0350\SEDCAD\J7R25

Date: 10-18-1997



Civil Software Design — SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved

Company Name: ACZ, INC.
Filename: J:\861\0350\SEDCAD\J7R25 User: TEL

Date: 10-18-1997 Time: 12:02:38

PEABODY WESTERN COAL COMPANY: POND J7-R AND Rl (100-YR, 6-HR)
Storm: 2.40 inches, 100 year- 6 hour, SCS Type II

Hydrograph Convolution Interval: 0.1 hr

SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE

-Hydrology-

JBS SWS

111 1

111 Structure

Area CN UHS Tc K

(ac) (hrs) (hrs)
X

Base- Runoff Peak

Flow Volume Discharge
(cfs) (ac-ft) (cfs)

111 Total IN

111 Total OUT

112

112 Structure

112 Total IN

112 Total OUT

111 to 112 Routing

244.60 84 F 0.307 0.000 0.000

Type: Pond Label: POND J7-R1
244.60

244.60

15.50 88 F 0.087 0.000 0.000

Type: Pond Label: POND J7-R
15.50

260.10

0.015 0.381

0.0

0.0

21.18

21.18

21.18

21.18

1.67

22.85

22.85

22.85

294.73

294.73

271.33

30.12

277.30

234.90



Civil Software Design — SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved

Company Name: ACZ, INC.
Filename: J:\861\0350\SEDCAD\J7R25 User: TEL

Date: 10-18-1997 Time: 12:02:38

PEABODY WESTERN COAL COMPANY: POND J7-R AND Rl (100-YR, 6-HR)
Storm: 2.40 inches, 100 year- 6 hour, SCS Type II

Hydrograph Convolution Interval: 0.1 hr

POND INPUT/OUTPUT TABLE

Jl, Bl, SI
POND J7-R1

Drainage Area from Jl, Bl, SI, SWS(s)l
Total Contributing Drainage Area:

DISCHARGE OPTIONS:

Riser Diameter (in)
Riser Height (ft)

Barrel Diameter (in)
Barrel Length (ft)
Barrel Slope (%)

Manning's n of Pipe
Spillway Elevation

Lowest Elevation of Holes

# of Holes/Elevation

Entrance Loss Coefficient

Tailwater Depth (ft)

Notch Angle (degrees)
Weir Width (ft)

Siphon Crest Elevation
Siphon Tube Diameter (in)
Siphon Tube Length (ft)
Manning's n of Siphon
Siphon Inlet Elevation
Siphon Outlet Elevation

Emergency Spillway Elevation
Crest Length (ft)
Z:l (Left and Right)
Bottom Width (ftV

NlD RESULTS

Emergency
Spillway

6319.5

30.0

3 3

22.0

Permanent

Pool

(ac-ft)

8.0

244.6 acres

244.6 acres



Runoff Peak

Volume Discharge
(ac-ft) (cfs)

IN

OUT

Peak

Elevation

6322.0

21.18

21.18

294.73

271.33

Hydrograph
Detention Time

(hrs)

0.16

**********************************************

Jl, Bl, S2
POND J7-R

Drainage Area from Jl, Bl, S2, SWS(s)l:
Total Contributing Drainage Area:

DISCHARGE OPTIONS:

Riser Diameter (in)
Riser Height (ft)

Barrel Diameter (in)
Barrel Length (ft)
Barrel Slope (%)

Manning's n of Pipe
Spillway Elevation

Lowest Elevation of Holes

# of Holes/Elevation

Entrance Loss Coefficient

Tailwater Depth (ft)

Notch Angle (degrees)
Weir Width (ft)

Siphon Crest Elevation
Siphon Tube Diameter (in)
Siphon Tube Length (ft)
Manning's n of Siphon
Siphon Inlet Elevation
Siphon Outlet Elevation

Emergency Spillway Elevation
Crest Length (ft)
Z:l (Left and Right)
Bottom Width (ft)

POND RESULTS:

Emergency
Spillway

6317.0

30.0

3 3

30.0

Permanent

Pool

(ac-ft) 4l£$£&$£

15.5 acres

260.1 acres

•



14.9

Runoff Peak

Volume Discharge
(ac-ft) (cfs)

IN 22.85 277.30

OUT 22.85 234.90

Peak Hydrograph
Elevation Detention Time

(hrs)

6319.0 0.16

*******************************************************************************

!$Sflfcw



Civil Software Design — SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved

Company Name: ACZ, INC.

Filename: J:\861\0350\SEDCAD\J7R25 User: TEL
Date: 10-18-1997 Time: 12:02:38

PEABODY WESTERN COAL COMPANY: POND J7-R AND Rl (100-YR, 6-HR)
Storm: 2.40 inches, 100 year- 6 hour, SCS Type II

Hydrograph Convolution Interval: 0.1 hr

ELEVATION-AREA-CAPACITY-DISCHARGE TABLE

Jl, Bl, SI

POND J7-R1

Drainage Area from Jl, Bl, SI, SWS(s)l: 244.6 acres
Total Contributing Drainage Area: 244.6 acres

SW#1: Emergency Spillway

Elev Stage Area Capacity Discharge
(ft) (ac) (ac-ft) (cfs)

6302.00 0.00 0.02 0.00 0.00

6303.00 1.00 0.04 0.03 0.00

6304.00 2.00 0.07 0.08 0.00

6305.00 3.00 0.11 0.17 0.00

6306.00 4.00 0.15 0.30 0.00

6307.00 5.00 0.20 0.48 0.00

6308.00 6.00 0.24 0.70 0.00

6309.00 7.00 0.32 0.98 0.00

6310.00 8.00 0.40 1.34 0.00

6311.00 9.00 0.45 1.77 0.00

6312.00 10.00 0.51 2.25 0.00

6313.00 11.00 0.57 2.78 0.00

6314.00 12.00 0.63 3.38 0.00

6315.00 13.00 0.72 4.06 0.00

6316.00 14.00 0.81 4.82 0.00

6317.00 15.00 0.87 5.66 0.00

6318.00 16.00 0.94 6.56 0.00

6319.00 17.00 1.01 7.53 0.00

6319.50 17.50 1.05 8.05 0.00

6320.00 18.00 1.09 8.58 17.9

6320.20 18.20 1.10 8.80

6320.30 18.30 1.11 8.91

6320.40 18.40 1.12 9.02

6320.50 18.50 1.13 9.14

6321.00 19.00 1.17 9.71

6321.50 19.50 1.21 10.30

6322.00 20.00 1.25 10.92

6322.02 20.02 1.26 10.94

6322.50 20.50 1.30 11.55

6323.00 21.00 1.36 12.22

*******************************************************************************

Jl, Bl, S2

POND J7-R

o



Drainage Area from Jl, Bl, S2, SWS(s)l:
Total Contributing Drainage Area:

SW#1: Emergency Spillway

*c~^ev Stage Area Capacity Discharge
(ft) (ac) (ac-ft) (cfs)

=========================================================

6306.00 0.00 0.90 0.00 0.00

6307.00 1.00 1.01 0.96 0.00

6308.00 2.00 1.13 2.03 0.00

6309.00 3.00 1.15 3.17 0.00

6310.00 4.00 1.18 4.34 0.00

6311.00 5.00 1.27 5.56 0.00

6312.00 6.00 1.36 6.87 0.00

6313.00 7.00 1.45 8.28 0.00

6314.00 8.00 1.55 9.78 0.00

6315.00 9.00 1.65 11.38 0.00

6316.00 10.00 1.75 13.08 0.00

6317.00 11.00 1.86 14.88 0.00 Stage of S
6317.70 11.70 1.94 16.21 33.86

6317.80 11.80 1.95 16.41 43.66

6317.90 11.90 1.96 16.60 54.33

6318.00 12.00 1.97 16.80 65.85

6318.50 12.50 2.04 17.80 143.99

6319.00 13.00 2.11 18.84 233.39

6319.01 13.01 2.11 18.85 234.90 Peak Stage
6319.50 13.50 2.18 19.91 347.63

6320.00 14.00 2.26 21.02 486.90
'•****************************************************

15.5 acres

260.1 acres
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INTRODUCTION

Sedimentation Structure J7-R1 will be an earthen embankment, designed and constructed by Peabody

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

fromportions of J7 disturbed surface mining areaat the Black Mesa Mine. The location of Structure J7-

Rl and its watershed boundary are shown on Drawing No. 85400 (Sheet K-l 1) and Drawing No. 85405.

The site-specific general constructionplans are shown on the attachedExhibit 1.

This design report contains information specific to Structure J7-R1 that is in series with sedimentation

structure J7-R. Mine-wide design, construction, and reclamation information is presented in the "General

Report, Kayenta andBlack 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 J7-R1 was inspected in August, 1997 by a Registered

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

adverse conditions exist to prevent the successful construction of this structure. A detailed geotechnical

investigation was not performed, rather, the information in Chapter 6, Attachment D was utilized for

embankment design andwillbeutilized during construction to construct a stable embankment.
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SITE DESCRIPTION

LAND USE

The J7-R1 and J7-R Structures have a combined watershed of 260.1 acres and are located on a tributary

upstream of Yucca Flat Wash at the Black Mesa Mine. The 244.6 acres watershed, which contributes

directly to structure J7-R1 is classified as 35% spoil, 56% reclaimed and 9%, disturbed.

DESIGN ANALYSES

GENERAL

Structure J7-R1 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 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 1992 for Peabody

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

STABILITY

Structure J7-R1 is a Category A-3 embankment. A homogeneous earthen embankment, compacted in lifts

to design specifications, and approximately 15 feet wide on top will be constructed. An upstream slope of

3:1 (horizontal to vertical) and a downstream slope of 4.25:1 were assumed. Based on the total

embankment height of approximately 23 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 minimum 22-foot wide riprap-lined

trapezoidal channel.
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HYDROLOGY

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

and C). Structure J7-R1 will be constructed in series with proposed Structure J7-R. Structure J7-R1 is

classified as a low 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 two structures have a combined

capacity greater than 20 acre-feet; therefore, the spillway was analyzed using the 100-year, 6-hour

storm event in lieu of the 25-year, 6-hour event. Structures J7-R1 and J7-R were conservatively

assumed to be full to the emergency spillway at the time of 100-year storm event. The storage capacity

of structure J7-R1 was analyzed using the 10-year, 24-hour storm event. The combined ponds in series

were verified to completely contain the 10-year, 24-hour storm event, and provide adequate sediment

storage volume, without discharging into the Yucca Flat Wash.

The following parameters were used in the hydrologic analysis:

1.

2.

3.

4.

5.

Water Course length, L

Elevation Difference, H

Time of Concentration, Tc

SCS Curve Number

Rainfall Depth, 10-year, 24-hour storm
100-year, 6-hour storm

Drainage Area

10yr-24hr Storm
0.890 mi.

180 ft

0.307 hr

84

2.1 in

2.4 in

244.6 acres

HYDRAULICS

The SEDCAD+ 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 analysjs^^i^Lsnxnmarized in the following table (supporting calculations are presented in

Appendices
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J7-R1 SEDIMENTATION POND HYDRAULICS TABLE

Units 10-Yr, 24-Hr

Storm

100-Yr, 6-Hr
Storm

Initial Reservoir Volume Condition Empty Full to

emergency

spillway

Inflow

Peak Flow cfs 163.2 294.7

Volume ac-ft 16.6 21.2

Storage

Peak Stage msl N/A 6322.0

Emerg. Spillway Elev. msl 6319.5 6319.5

Peak Storage ac-ft N/A 10.9

Storage Capacity ac-ft 8.1 8.1

Outflow

Peak Flow cfs N/A 271.3

Spillway Elevation msl 6319.5 6319.5

Embankment Crest Elev. msl 6323 6323

Peak Stage msl 6322.0

Freeboard ft 1.0

Emergency Spillway Channel

Flow Depth ft -
2.5

Critical Velocity fps -
6.5

Mannings "n" --

.031

Width ft 22

Outflow Channel

Slope % 5.0

Normal Velocity fps -
7.9

Normal Depth ft —

1.3

Mannings "n" ~
~

.046

Riprap D50 in -
6

:.
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EMERGENCY SPILLWAY AND OUTLET CHANNEL

The emergencyspillway and outlet channel for J7-R1 will be a trapezoidalchannel with dimensions listed

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

Minimum Channel Depth

Channel Width

Channel Length

(Spillway)
(Outflow)

(Spillway)
(Outflow)

Sideslopes (Horizontal to Vertical)

Average Slope (Spillway)

Maximum Slope (Outflow)

Spillway Elevation

3.5

2.5

22

ft

ft

ft

30 ft

250 ft

3:1 or flatter

0 %

5.0 %

6319.5 ft

STORAGE CAPACITY

The impoundment stage-capacity table (see Exhibit 1) is based on the 1992 aerial topographic mapping

conducted for Peabody Western Coal Company. Structure J7-R1 is designed to contain approximately 8.1

acre-feet.

Thecalculations for the sediment loadentering structure J7-R1 were made utilizing theRevised Universal

Soil Loss Equation with the following parameters:

1. Rainfall Factor, R 40

2. Soil Erodibility Factor, K 0.28

3. Slope Factor, LS 2.18

4. Cover Factor, C 0.52

5. Erosion Control Factor, P 0.59
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The hydrologic analysis gives the storage volume required to contain the 10-year, 24-hour storm, and

the remaining storage volume available for storing sediment. Structure J7-R1 does not have sufficient

storage to contain the 10-year, 24-hour storm byitself; however, inseries with structure J7-R, sufficient

storage is achieved. The combined sediment storage capacity was determined for the two structures in

series and the results of the analysis are presented in the following table.

Combined Storage for Structures J7-R1 and J7-R

Total Storage Capacity

10-Year, 24-Hour Storm Inflow

Available Sediment Storage Capacity

Sediment Inflow Rate/Year

Sediment Storage Life

J7-R1 J7-R Combined

8.1 14.9 23.0 acre-ft

16.6 1.4 18.0 acre-ft

~ --
5.0 acre-ft

0.80 0.17 0.97 acre-ft

~ 5.2 years

Thefollowing appendices anddrawing are attached andcomplete this design report.

Appendix A - Hydrology, Hydraulic, and Sedimentation Calculations

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

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

Exhibit#1 - Proposed I7-R and J7-R1 Sedimentation PondDesign
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APPENDIX A

Hydrology, Hydraulic, and Sedimentation Calculations
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PEABODY WESTERN COAL COMPANY

CALCULATED HYDROLOGIC DATA

PROJECT: J7-R1

TIME OF CONCENTRATION (Haul Road):

Start Elevation (ft) = 6480

End Elevation (ft) = 6300

Elevation Difference, E (ft) = 180

Watercourse Length (ft) = 4700

Watercourse Length, L(mi) = 0.890

Tc = (11.9LA3/E)*0.385 = 0.307 nours

X CURVE NUMBER:

CoverType Soil Curve Area CN'Area

Group Number (acres)

Spoil B 86 84.8 7292.8

Reclaimed C 81 137.8 11161.8

Disturbed D 91 22 2002

TOTAL: 244.6 20456.6

Weighted CN =Total CN'Area/ Total Area = 84

DRAINAGE BASIN AREA:

244.60 Acres

J7r1input.xls 10/2/97



SOIL ERODIBILITY FACTOR:

PEABODY WESTERN COAL COMPANY

CALCULATED SEDIMENTOLOGY DATA

PROJECT: J7-R1

SoilType Soil

Group

Erodibility
Factor, K

Area

(acres)
(OArea

Spoil

Reclaimed

Disturbed

B

C

D

0.12

0.38

0.22

84.8

137.8

22

10.176

52.364

4.84

TOTAL: 244.6 67.38

Erodibility factor average ofspoil to reclaimed condition to simulate various stagesof
reclamation.

Weighted K=Total K'Area/ Total Area = 0.275

SLOPE FACTOR:

Length Elevation Slope m Slope LS

Change Angle Factor

(ft) (ft) (%) (deg)

500 30 6.0% 0.5 3.4 1.78

700 40 5.7% 0.5 3.3 2.01

200 30 15.0% 0.6 8.5 3.66

600 30 5.0% 0.5 2.9 1.64

600 50 8.3% 0.5 4.8 2.66

400 20 5.0% 0.5 2.9 1.34

500 40 8.0% 0.5 4.6 2.34

400 30 7.5% 0.5 4.3 1.97

600 30 5.0% 0.5 2.9 1.64

400 40 10.0% 0.5 5.7 2.75

Average LS= 2.18

The LSFactor wascalculated by:

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

LS = (Slope Length/7Z6)Am'(16.8'sin(slope angle) - 0.5) for Slopes >or=9%

Where:

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

j7r1input.xls

m = 0.3

m = 0.4

m = 0.5

m = 0.6

o
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COVER AND PRACTICE FACTORS:

PEABODY WESTERN COAL COMPANY

CALCULATED SEDIMENTOLOGY DATA

PROJECT J7-R1 POND

Cover Cover Canopy Area Cover C*Area Practice P'Area

Type

(%) (%) (acres)
Factor, C Factor, P

Spoil 0% 0% 84.8 1 84.8 0.80 67.84

Reclaimed 40% 0% 137.8 0.15 20.67 0.40 55.12

Disturbed 0% 0% 22 1.00 22 1.00 22

TOTAL: 244.6 127.47 144.96

Weighted C = Total C'Area/Total Area=

Weighted P = Total P'Area/Total Area =

RAINFALL FACTOR:

R = 40

j7r1input.xls

0.52

0.59

10/7/97



PEABODY WESTERN COAL COMPANY

CALCULATED SEDIMENT YIELD

PROJECT: J7-R1

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

PARAMETER DESCRIPTION VALUE

Annual Rainfall Factor 40.00

Soil Erodibility Factor 0.28

Length Slope Factor 2.18

Cover Factor 0.52

Practice Factor 0.59

Gross Annual Sediment Yield 7.41 tons/acre/year

Sediment Density 94.00 pcf

Gross Annual Sediment Yield 0.0036 acre-feet/acre/year

Sediment Delivery Ratio 90%

Estimated Annual Sediment Yield 0.0033 acre-feet/acre/year

Watershed Area 244.6 acres

Watershed Annual Sediment Yield 0.7968 acre-feet/year

Number ofyears 1 years

Required Pond Sediment Storage 0.797 acre-feet

J7r1input.xls

#

10/2/97
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SEDCAD+ RIPRAP CHANNEL DESIGN

J7-R1 OUTFLOW

INPUT VALUES:

Shape TRAPEZOIDAL

Discharge 271. 33 cfs

Slope 5. 00 %

Sideslopes (L and R) 3.00: 1 3.00:1

Bottom Width 22. 00 feet

Freeboard .3 ft

RESULTS:

Steep Slope Design - PADER Method

Depth
with Freeboard

Top Width
with Freeboard

Velocity
Cross Sectional Area

Hydraulic Radius
Manning's n
Froude Number

Dmax

D50

D10

1.3 3 ft

1.63 ft

2 9.96 ft

31.76 ft

7.88 fps
34.45 sq ft
1.13 ft

0.046

1.29

0.625 ft ( 7.50 in)
0.500 ft ( 6.00 in)
0.167 ft ( 2.00 in)



Project Description

Project File

Worksheet

Flow Element

Method

Solve For

Input Data

J7-R1 SPILLWAY

Worksheet for Trapezoidal Channel

untitled.fm2

J*7
Trapezoidal Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width

Discharge

0.031

0.013023 ft/ft

3.000000 H : V

3.000000 H : V

22.00 ft

271.30 cfs

Results

Depth 1.56 ft

Flow Area 41.55 ft2

Wetted Perimeter 31.85 ft

Top Width 31.35 ft

Critical Depth 1.56 ft

Critical Slope 0.013023 ft/ft

Velocity 6.53 ft/s

Velocity Head 0.66 ft

Specific Energy 2.22 ft

Froude Number 1.00

Flow is subcritical.

10/18/97

11:00:33 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

CD

FlowMaster v5.13

Page 1 of 1
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APPENDIX B

SEDCAD+ (Input and Output) 10-Year, 24-Hour Storm Event
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CIVIL SOFTWARE DESIGN

SEDCAD+ Version 3

PEABODY WESTERN COAL COMPANY: POND J7-R AND Rl (10-YR, 24-HR)

Name: TEL

Company Name: ACZ, INC.
File Name: J:\861\0350\SEDCAD\J7R-R1

Date: 10-18-1997



Civil Software Design — SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved

Company Name: ACZ, INC.
Filename: J:\861\0350\SEDCAD\J7R-R1 User: TEL

Date: 10-18-1997 Time: 08:58:58

PEABODY WESTERN COAL COMPANY: POND J7-R AND Rl (10-YR, 24-HR)
Storm: 2.10 inches, 10 year-24 hour, SCS Type II

Hydrograph Convolution Interval: 0.1 hr

SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE

JBS SWS

-Hydrology-

Area CN UHS Tc K

(ac) (hrs) (hrs)

Base- Runoff Peak

X Flow Volume Discharge
(cfs) (ac-ft) (cfs)

111

111

1

Structure

244.60 84 F

Type: Null
244.60

0.307 0.000

Label: POND

0.000

J7-R1

0.0 16.62

16.62

163 .15

111 Total IN/OUT 244.60 16.62- 163 .15

112

112

1

Structure

15.50 88 F

Type: Null
15.50

0.087 0.000

Label: POND

0.000

J7-R

0.0 1.35

17.97

16 .90

112 Total IN/OUT 260.10 17.97 166. 47

111 to 112 Routing 0.015 0.381

o
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APPENDIX C

SEDCAD+ (Input and Output) 100-Year,6-Hour Storm Event
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CIVIL SOFTWARE DESIGN

SEDCAD+ Version 3

PEABODY WESTERN COAL COMPANY: POND J7-R AND Rl (100-YR, 6-HR)

by

Name: TEL

Company Name: ACZ, INC.
File Name: J:\861\0350\SEDCAD\J7R25

Date: 10-18-1997



Civil Software Design — SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved

Company Name: ACZ, INC.
Filename: J:\861\0350\SEDCAD\J7R25 User: TEL

Date: 10-18-1997 Time: 12:02:38

PEABODY WESTERN COAL COMPANY: POND J7-R AND Rl (100-YR, 6-HR)
Storm: 2.40 inches, 100 year- 6 hour, SCS Type II

Hydrograph Convolution Interval: 0.1 hr

SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE

-Hydrology-

JBS SWS Area CN UHS Tc K

(ac) (hrs) (hrs)

Base- Runoff Peak

X Flow Volume Discharge
(cfs) (ac-ft) (cfs)

111 1

111 Structure

111 Total IN

111 Total OUT

112

112 Structure

112 Total IN

112 Total OUT

111 to 112 Routing

244.60 84 F 0.307 0.000 0.000

Type: Pond Label: POND J7-R1
244.60

244.60

15.50 88 F 0.087 0.000 0.000

Type: Pond Label: POND J7-R
15.50

260.10

0.015 0.381

0.0

0.0

21.18

21.18

21.18

21.18

1.67

22.85

22.85

22.85

294.73

294.73

271.33

30.12

277.30

234.90



Civil Software Design — SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved

Company Name: ACZ, INC.
Filename: J:\861\0350\SEDCAD\J7R25 User: TEL

Date: 10-18-1997 Time: 12:02:38

PEABODY WESTERN COAL COMPANY: POND J7-R AND Rl (100-YR, 6-HR)
Storm: 2.4 0 inches, 100 year- 6 hour, SCS Type II

Hydrograph Convolution Interval: 0.1 hr

POND INPUT/OUTPUT TABLE

Jl, Bl, SI
POND J7-R1

Drainage Area from Jl, Bl, SI, SWS(s)l
Total Contributing Drainage Area:

DISCHARGE OPTIONS:

Riser Diameter (in)
Riser Height (ft)

Barrel Diameter (in)
Barrel Length (ft)
arrel Slope (%)

Manning's n of Pipe
Spillway Elevation

Lowest Elevation of Holes

# of Holes/Elevation

Entrance Loss Coefficient

Tailwater Depth (ft)

Notch Angle (degrees)
Weir Width (ft)

Siphon Crest Elevation
Siphon Tube Diameter (in)
Siphon Tube Length (ft)
Manning's n of Siphon
Siphon Inlet Elevation
Siphon Outlet Elevation

Emergency Spillway Elevation
Crest Length (ft)
Z:l (Left and Ri<
Bottom Width (ft)/

ND RESULTS:

Emergency
Spillway

6319.5

30.0

3 3

22.0

rmanent

Pool

(ac-ft)

8.0

244.6 acres

244.6 acres



Runoff Peak

Volume Discharge
(ac-ft) (cfs)

IN

OUT

Peak

Elevation

21.18

21.18

294.73

271.33

Hydrograph
Detention Time

(hrs)

6322.0 0.16

******************************************************************

Jl, Bl, S2

POND J7-R

Drainage Area from Jl, Bl, S2, SWS(s)l
Total Contributing Drainage Area:

DISCHARGE OPTIONS:

Riser Diameter (in)
Riser Height (ft)

Barrel Diameter (in)
Barrel Length (ft)
Barrel Slope (%)

Manning's n of Pipe
Spillway Elevation

Lowest Elevation of Holes

# of Holes/Elevation

Entrance Loss Coefficient

Tailwater Depth (ft)

Notch Angle (degrees)
Weir Width (ft)

Siphon Crest Elevation
Siphon Tube Diameter (in)
Siphon Tube Length (ft)
Manning's n of Siphon
Siphon Inlet Elevation
Siphon Outlet Elevation

Emergency Spillway Elevation
Crest Length (ft)
Z:l (Left and Right)
Bottom Width (ft)

POND RESULTS:

Emergency
Spillway

6317.0

30.0

3 3

30.0

Permanent

Pool

(ac-ft)

15.5 acres

260.1 acres
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14.9

Runoff Peak

Volume Discharge
(ac-ft) (cfs)

IN 22.85 277.30

OUT 22.85 234.90

Peak Hydrograph
Elevation Detention Time

(hrs)

6319.0 0.16

*******************************************************************************



Civil Software Design — SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved

Company Name: ACZ, INC.
Filename: J:\861\0350\SEDCAD\J7R25 User: TEL

Date: 10-18-1997 Time: 12:02:38

PEABODY WESTERN COAL COMPANY: POND J7-R AND Rl (100-YR, 6-HR)
Storm: 2.40 inches, 100 year- 6 hour, SCS Type II

Hydrograph Convolution Interval: 0.1 hr

ELEVATION-AREA-CAPACITY-DISCHARGE TABLE

Jl, Bl, SI
POND J7-R1

Drainage Area from Jl, Bl, SI, SWS(s)l: 244.6 acres
Total Contributing Drainage Area: 244.6 acres

SW#1: Emergency Spillway

Elev Stage Area Capacity Discharge
(ft) (ac) (ac-ft) (cfs)

6302.00 0.00 0.02 0.00 0.00
6303.00 1.00 0.04 0.03 0.00

6304.00 2.00 0.07 0.08 0.00

6305.00 3.00 0.11 0.17 0.00

6306.00 4.00 0.15 0.30 0.00

6307.00 5.00 0.20 0.48 0.00

6308.00 6.00 0.24 0.70 0.00

6309.00 7.00 0.32 0.98 0.00

6310.00 8.00 0.40 1.34 0.00

6311.00 9.00 0.45 1.77 0.00

6312.00 10.00 0.51 2.25 0.00

6313.00 11.00 0.57 2.78 0.00

6314.00 12.00 0.63 3.38 0.00

6315.00 13.00 0.72 4.06 0.00

6316.00 14.00 0.81 4.82 0.00

6317.00 15.00 0.87 5.66 0.00

6318.00 16.00 0.94 6.56 0.00

6319.00 17.00 1.01 7.53 0.00

6319.50 17.50 1.05 8.05 0.00 Stage of SW#1
6320.00 18.00 1.09 8.58 17.95

6320.20 18.20 1.10 8.80 25.13^p
6320.30 18.30 1.11 8.91 32.4^
6320.40 18.40 1.12 9.02 40,#8'
6320.50 18.50 1.13 9.14 49^1'6
6321.00 19.00 1.17 9.71 108^67

6321.50 19.50 1.21 10.30 177^77
6322.00 20.00 1.25 10.92 267X^5
63 2 2.02 2 0.02 1.2 6 10.94 2 71.33
6322.50 20.50 1.30 11.55 377.7

6323.00 21.00 1.36 12.22 506.08
*******************************************************************************

Jl, Bl, S2
POND J7-R

o

o



Elev

6306.

6307.

6308.

6309.

6310.

6311.

6312.

6313.

6314.

6315.

6316.

6317.

6317.

6317.

6317.

6318.

6318.

6319.

6319.

6319.

6320.

**

Drainage Area from Jl, Bl, S2, SWS(s)l:
Total Contributing Drainage Area:

15.5 acres

260.1 acres

Stage Area
(ft) (ac)

00

00

00

00

00

00

00

00

00

00

0.

1.

2.

3.

4.

5.

6.

7.

8.

9.

00 10.

00 11.

70 11.

80 11.

90 11.

00 12.

50 12.

00 13.

00

00

00

00

00

00

00

00

00

00

00

00

70

80

90

00

50

00

01

50

00

01 13.

50 13.

00 14.

**************************************************************************

0.

1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

2.

2.

2.

2.

2.

90

01

13

15

18

27

36

45

55

65

75

86

94

95

96

97

04

11

11

18

26

SW#1: Emergency Spillway

Capacity
(ac-ft)

0.00

0.96

2.03

17

34

56

87

8.28

9.78

11.38

13.08

14.88

16.21

16.41

16.60

16.80

17.80

18.84

18.85

19.91

21.02

Discharge
(cfs)

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

33.86

43.66

54.33

65.85

143.99

233

234

347

486

39

90

63

90

Stage of SW#1

Peak Stage
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