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Introduction

Sedimentation Structure N6-I will be an earthen embankment,
designed and constructed by Peabody Coal Company as a temporary
sedimentation structure to control runoff and sediment from
disturbed areas of the Black Mesa Mine. The location of Structure
N6-I is shown on Plate 1, Site Plan, Drawing No. 85400 (Sheet K-7),
and Drawing No. 85405.

This design report contains information specific to Structure N6-
I. Regional site information is presented in the "General Report,
Kayenta and Black Mesa Mines, Navajo County, Arizona for Peabody
Coal Company", December, 1985 (PAP), Chapter 6, Attachment D,
Volume 2 along v/ith the methods and results of analyses used for
slope stability, hydrology, and hydraulics.

Inspection

The proposed site of Structure N6-I was inspected by a compliance
engineer from Peabody Coal Company in August, 1988 to ensure tl xt
the s-ite is suitable and no adverse conditions exist to prevent the
successful construction of the structure. A detailed geotechnical
investigation was not performed, rather the information in Chapter
6, Attachment D will be utilized for embankment design during
construction.

Site Description

Land Use

Structure N6-I has a 98-acre tributary drainage area and is located
on a tributary of Coal Mine Wash at the Black Mesa Mine. The
watershed is classified as 15 percent Pinon/Juniper, 7 percent
Sage-grass, 21 reclaimed, and 57 disturbed.

Embankment

A homogeneous earthen embankment, a minimum of fifteen feet wide,
was assumed for the hydraulic analysis and to develop the
stage-capacity chart shown on Plate 2. An upstream slope of 3:1
(horizontal to vertical) and a downstream slope of 4:1 were used.
The assumed slopes were not specifically evaluated for geotechnical
considerations such as slope stability since the foundation or
embankment material types have not been determined. The assumed
slopes were selected on the basis of Table 3-6, Attachment "D", of
the Black Mesa PAP. The slopes selected are conservative for the
design height of embankmer. •: based on the results of the
aforementioned generalized stability analysis. The incised portion
of the structure will be excavated at 3:1 (horizontal to vertical)
s lo'oes
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Design Analyses

General

Structure N6-I was designed by a compliance engineer from Peabody
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 Coal Company files includes topographic
maps developed from aerial photography flown in 1984 for Peabody
Coal Company and was used in the analyses of the structure.

Stability

The slopes of Structure N6-I will be chosen based on the stability
analyses performed for existing structures in the General Report..
The embankment fill materials and the type of foundation will be
identified in the field during construction and stable slopes will
be chosen based on the category classification of the structure.

Hydrology

The hydrologic analysis was completed using the generalized
computer program SEDCAD+ (see Appendix A, B, and C). Structure N6-
I is not in series with any other structure nor does the structure
fall under the guidelines of the 30 CFR Section 77.216 for MSHA
size structures. Therefore, the spillway was analyzed using the
25-year, 6-hour storm. The storage capacity of Structure N6-I was
analyzed using the 10-year, 24-hour storm.

The following parameters were used in the hydrologic analysis:

1. Water Course length, L °'?o2 "f£
2. Elevation Difference, H 129 ft
3. Time of Concentration, Tc 0.322 hr
4. SCS Curve Number . 88
5. Rainfall Depth, 10-year, 24-hour storm .... 2.1 in

25-year, 6-hour storm .... 1.9 in
6. Drainage Area 98.0 ac

Hydraulics

The SEDCAD+ program was used to evaluate inflow to the planned
sedimentation structure, outflow from the structure, and the
resulting water surface elevations. The initial conditions and
results of the analysis are summarized in the following table.
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N6-I HYDRAULICS

Initial Reservoir Volum*
Condition

Units

Inflow
Peak Flow cfs
Volume acre-ft

Storage
Peak Stage it
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 . . . .
Critical Velocity.
Manning's "n". . .

ft

fps

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

10-Year

24-Hour

Storm

Empty

70.9

8.5

6529.0

6532.0
8.5

12.4

25-Year

6-Hour

Storm

Full to the
spillway
elevation

83.2

7.2

6533.0

63.7

6535.

6533.

2.

0

0
o

1.

3.

0

0

96

044

25

7

0

0

•

.0

.1

.3

.044

-: 3 1 1QQ<



c

Emergency Spillway Channel

The emergency spillway channel for N6-I will be a trapezoidal
channel with the following dimensions:

Channel Depth (Spillway) 3.0 ft.
(Outflow) 2.0 ft.

Channel Width 30 ft.
Channel Length (Spillway) 28 ft.

(Outflow) 175 ft.
Side Slopes (Horizontal to Vertical) . .3:1 or flatter
Average Exit Slope (Spillway) 0 percent

(Outlfow) 25 percent
Inlet Elevation 6532.0

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 2, Volume-Elevation Curve, N6-I.

The calculations for the sediment load entering Structure N6-I were
made utilizing the revised Universal Soil Loss Equation with the
following parameters:

1. Rainfall Factor, R 40
2. Soil Erodibility Factor, K . . . . 0.28
3. Slope Factor, LS 5.36
4. Cover Factor, C. 0.30
5. Erosion Control Factor, P 1.00

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 proposed storage
capacity of N6-I and the results of the sediment inflow analysis
are summarized in the following table.

N6-I STORAGE

Total Storage Capacity 12.39 acre-ft
10-year, 24-hour Storm Inflow 8.54 acre-ft
Available Sediment Storage Capacity . . . .3.85 acre-ft
Sediment Inflow Rate 0.820 acre-ft/yr
Sediment Storage Life 4.70 years

j a1
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The following plates and appendix are attached and complete this
inspection report.

Plate 1 - Site Plan N6-I

Plate 2 - Stage-Capacity Chart

Plate 3 - Channel Profile N6-I, A-A'

Plate 4 - Emergency Spillway Typical Cross Section

Appendix A - Hydrology and Hydraulic Calculations

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

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

HYDROLOGY AND HYDRAULIC CALCULATIONS N6-I

u.



^^/

O

N6-I

Hydrology and Hydraulic Calculations

Time of Concentration (Tc)

Overland Method (SEDCAD Utility)

Segment #1 = 2,690 ft. Horizontal
145 ft. Vertical

Near Bare, Overland, Land Use ?/5

Tc = 0.322 hrs.

USLE Calculation

A = (R)(K)(LS)(C)(P)

R = 40

K = 0.28

LS = (L/72.6)3(17.2 sin 0 - 0.55)

= (420/72.6)°'fj(17.2 sin(8.08 ) - 0.55) = 5.36

C = 0.30

P = 1.00

A = (40)(0.28)(5.36)(0.30)(1.00) = 17.99 tons/acre
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TRAPEZOIDAL CHANNEL ANALYSIS

CRITICAL DEPTH COMPUTATION

September 28, 1988

PROGRAM INPUT DATA:

DESCRIPTION VALUE

Flow Rate (cubic feet per second).. 64.0
Manning's Roughness Coefficient (n-value) 0.0440
Channel Side Slope - Left Side (horizontal/vertical).... 3.00
Channel Side Slope - Right Side (hbrizontal/vertical)... 3.00
Channel Bottom Width (feet)..... 30.0

PROGRAM RESULTS:

DESCRIPTION VALUE

Critical Depth (feet) 0.51
Critical Slope (feet per foot) 0.0361
Flow Velocity (feet per second) 3.96
Froude Number 1 .000

Velocity Head (feet) 0.24
Energy Head (feet) 0.76
Cross-Sectional Area of Flow (square feet) 16.14
Top Width of Flow (feet)....... 33.07

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.

N 3 1
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TRAPEZOIDAL CHANNEL ANALYSIS

NORMAL DEPTH COMPUTATION

September 28, 1988

PROGRAM INPUT DATA:

DESCRIPTION VALUE

Flow Rate (cubic feet per second).. 64.0
Channel Bottom Slope (feet per foot) 0.2500
Manning's Roughness Coefficient (n-value) 0.0440
Channel Side Slope - Left Side (horizontal/vertical).... 3.00
Channel Side Slope - Right Side (horizontal/vertical)... 3.00
Channel Bottom Width (feet.) 30.0

PROGRAM RESULTS:

DESCRIPTION • VALUE

Normal Depth (feet) 0.29
Flow Velocity (feet per second) 7.21
Froude Number (Flow is Supei—Critical ) 2.404
Velocity Head (feet) 0.81
Energy Head (feet) 1.10
Cross-Sectional Area of Flow (square feet) 8.87
Top Width of Flow (feet) 31.72

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.

JAN 311989



o

C

APPENDIX B

SEDCAD+ (Input and Output)

10-Year, 24-Hour Storm
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Sediment, Erosion, i ^charge mputei Aided Design

:.y

Pai . Schwab

Civil • f .• ••. :Design
0. Box LiC

Lexington Kentucky 40572

Version No. 2.15 (6/20/881

XPYRIGHT (cj 1987-198? i ; ALL RIGHTS RESERVED.

*

*

*

* SEDCAD-HTM) Serial No, 194 has been Authorized and Released to: *
* *

* Peabody Coal ionpany *

* 1300 S. Yale *

•* . staff , A2 360< iJ *

* 02) 677-5289 *
* *

* *

* THE SEDCAD+ PROGRAM SYSTEM IS PF : S [S WITHOUT WARRANTY OF ANY *

* KIND, EITHER EXPRESS OR I [ED. IN •-• EVENT SHALL THE AUTHORS OP *

* CIVIL SOFTWARE DESIGN [ABLE TOR INCIDENTAL DAMAGES, CONSEQUENTIAL *

* DAMAGE, LOST PROFITS, LOST Si NY OTHER DAMAGES ARISING OUT *

* OF THE USE OR 1NAE' . • TO USE ' I Si. *

* *

* ' *

* Current Date ana Time: OS '38 15:32:26 •*
* imputed Date and '988 15:31:27 *
* File Creates By: . *
* ;:S.ie Curr *

* *

MED (1C • *

• . . . ;

* K

type *

I 1 '

' • •
• :.::.. ! •

.IAN 31 19!



c

Peabody <~o3.i Company

(: .;.;•.;.:..• !. !•s- ;."•::.!: ***** ******:* WATERSHE QRJ" ' ! **** :,r "t5 *'+** ** '*'**^********:fc* *

* , •JUNCTIONS HOPES STRUCTURES *

* 1 i. 1 *
* *

:-. •• • : ^.-t-jcfcti;:. t f!:f***^rrri • • ' I I3 rMt-p ^;+,^i:- "• '• *** ••- •.;-. ;i *# I :• t- - -M- * N* I -t-^^-^^^^crt-. ? t.-*--:: --

*********3-.*.K***.r******^^ ggr LOGY INPUTS • -^f r: f^rriF-tt^-rr: • •

* . *

* Specific Gravity = 2.5 +:
* Submerged 8uJT Specific Gravity = L.25 *

*

r FINER DISTRIBUTIONS: *

*

*

¥

*

*

*

*

****:*3******** Mc|cfc***********3jo(C^**^^ jefc M |<r*;*c*ofc*******

. |c************* BETWEEN STRUCTURE ROUTING PARAMETERS ******^*************

* *

* TRAVEL TIME MUSK- MUSK. *

* J 8 (hours) (hour: *

* 1 i .or J or S to Structure i 0.000 ;00 *
, :^CtOfc********> : • K***^****************** ****J|Cfc****.**:*:******:*

* PERCEf

*-

*

.. PARTICLE SIZE, (mm) NO.

1 ZS.1000 100.00

* '".> 4.7600 100.00

T O SCO LOO.00

* 4 i . .1' 100.00

* 5 0.5900

0 0,. 2970 100.00

* "j 0.1490 100.00

- 8 3740 7S..00

* 9 0.0370 53.00
' 10 0.0190 38.00

* 11 0.0090 30.00

fc 12 0.0050 25 _00

* 13 0 -0020 19.00

* 14 :oio 17.00

' 15 0.0 0.00

m *

1 ms
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EDCAD+
i onpc

#*************#**:1 • ; • fc^*********************

*****************:* !- I' I !• ' •' • ;.-.'•'

** JUNCTION i , BRANCH I , STRUCTURE l **
** UCTURE **

** N6~I **

i--' t- **

***************** .:;:•. K*********

is*******:*:***********:**:* ***.********

: :.***5fc**>|C* '? .:!:.:: ** :. ******* | ' - MC,^*^C|f ^*^^****************^C*****

* *

* BWATERSI IFORMATION *
K *

**^c******^*******;***********^

* *

* HYDRAULIC INPUT VALUES *
* *

* WATH CUR rC IT ROUTING COEF'S UNIT HYDRO *

SHED re) NUMBER (i (hr) K-(hr) X RESPONSE *
~ , , .. #

.1 98.00 ,00 0.322 0.000 0.000 0.000 MED *

*

* SEDIMENT INPUT VALUES *

WATER SEG SOIL LENGTH SLOPE CP PART *

* SHED HUM K (feet ) VALUE OPT *

* 11 S 420.0 14.5 0.300 1 (MUSLE) *
*

* TED VALUES i • DUAL WATERSHEDS . *
*

PEAK FLOW ' YEMENI D50 *

* SHED (cfs) ' >ns) (mm) *

* 1 70A 1.046 1727.93 0.020 *
* *

***********3^ofc****^************# •• •.;- '•-.... ?-.' •; I **********************s****^
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<< SEDCAD •

Pea!: A Company —

***************:K**************^ ' K*** • ; i . -*.;*c***:4 ? K********5»^MC*********

* • *

* • JUNCTION L , SSTi'.'-: i ., STRUCTURE I *
* N6-I *

* 3ND STRUCTURE INFORMATION *
t- *

fc***************************:* | l< 4oMc**********************^

* Time Incremcnt : the Routed Hydrograph
* ••. • Sf • Permanent Pool ~
* Number of Continuous Stirred Reactors =

•

*

*

* Crest -stage of the Emergency Spillway
* Crest th -

••' Width ~

* Outslope factors:

Slope =

Side Slope Ratio -

Safety Factor

0,10 hours

20.00 %

0 .

RIPRAP en, , SPILLWAY INPUTS

17.000 feet

23.000' feet

30.000 feet

25.00 -•>

3.00:1

1.20

*******************:****************^

••••p*"
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<<< SEDCAD+ >»
Peabody Coal Company

*****************^**^*****************************4 Ir**-*************

* RESULTS TO N6-I • *
Y *

, .... ,,: j , , ,,..;,., ft**^^OMC*********** . ' |C|0|l I ' fc****3* * |C******** fc*****J****3*Ofc*C****

*

*

*

.h

*

*

*

*

*

*

*

*

*

TOTAL *

3CHARGE *

(cfs) *
*

Total. Di a Area to Point

* Basin irap

*

*

*

*

*

*

4=

*

iciency =

EMERGENCY SPILLWAY OUTSLOPE DE

000 ac

)00 %

Design Discharge =

Velocity ~
Depth of Flow =
Manning's n =
D50 Channel Bed ~

050 Channel Sank :

O . .• '-Ji.. i *•••'•-

0.246 feet

0.042

. 522 feet
I i • •;: feet

DETAILED STAGE-DISCHARGE INFORMATION

ELEVATION STAGE PSW #1

(ft) (cfs)

•'• 651.5.00 0.00 0.00

Y 6515 -50 0.50 0.00

* .6516.00 1.00 0.00

-i- 6516.50 1.50 0.00

• y 651"" • 2 00 0.00

* 6517.50 2.50 0,00

* 6518.00 3. CO 0.00

* 6518.50 50 0.00

4. < 0.00

f 4,50 0.00

1- s :

* 655''/. 50 5.50 0.00

\ 6 52 L i;: 6.00 0.00

*
. 6 0.00

6522.. 00 7.00
* 7.50

* 8.00 0.00

:•
.

S .50 0.00

* ; 00 0

*: : 9 . >

0.00

10.50

6526 00 1.1 '

0.00

0 '

•

•
.

* ) 00
.

•

1

..' • '

• «)

ESW

(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

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0 A

C >'

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0,00

0.00

0.00

0.00

0.00

00
•

o.oo-

*

*

*

*

*

4

*

*

*

*

•••

*

*

*

*

I

*

*

*

•
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*
i ';.0 15 . 50

* 653.1 00 16 .00
4 .'» '- . •• . 50
7

• .00
* *7( ', 7 . 70
4 80 17 .80
* 6532 90 .17 .90
* 6533 00 18 .00
*

- l^-ray

50 18 . 50
V 6534 00 I_9 00

* 50 19 50
* 6535 00 20 00

: .;• a ;

0 00

•

0

o

0 00

0 00

0 00

0 !

0

00

0.00

|e$ :. K***^ 4 (c*************-,K*******r)'* r ;• I K*********************r******3Mf*****

0.00 0.00 *

0.00 0.00 *

0 00 0.00 *

0 > 0.00 *

,48 34.48 r

44.57 44.57 *

55.32 ZJZj . U6 *

67.18 67.18 *

145.07 145.07 *

236.89 236 • > *

7CO 01
Ow<£* XOJL 4

492.90 492.90 *
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<« SEDCAO+ ' •>
Peabociy Coa]

•: ************* i t |f***4 ;•..: •:.;•' • :: ;:'M * ! 4.* M t * tc*************

4

RESULTS TO A. *

(continued) **

*

tc*********^:.****************if.*^:^**;k5»:5| I I k*********4<*.fc4 I |c*************

*

4

*

*

4<

4-

*

4

*

*

¥

¥

*

*

*

*

*

*

¥

¥

*

r

*

K

K

!•

*

*

•

ELEV™

AT ION

6515.0

6.51,5 . 5

6516.0

6516.5

6517.0

6517.5

L8.5

6519.0

6519.5

6520.0

6520 5

21.0

O _' :r„j, ... D

6522.0

A522.5

3.0

6523.5

I . 0

•AS

6525.0

6525.5

. o. o

. ,6 . 5

652 .

i

9.0

;i.o

• .

INPUT AND CALCULATED BASIN GEOMETRY

*

•¥

*

*

*

*

*

r

'"

•/

4

*

*

*

*

¥

r

:r

*

*

4

*

*

*

*

¥

r

*

*

*

v

¥

*

•••

STAGE AREA

Cac)

0.0

0.5

1.0
1 c

2.0

o.. D

%_/ . Z)

4.0

4.5

5.0

5.5

6 0

6.. 5

7.0
7 . ::,

8.0

9.0

9.5

10.0

10.5

11.0

i o n

:

14.0

16 0

17.0
I 7 _ 7

•

0.2S

0.30

0.32

0,35

0.37

0.39

0.41

0.43

0.44

0.46

0.49

0.52

0.55

0.58

: ; ,60

0.63

0.66

0.69

0.72

0.75

0.79

0.88

0.93

0.9 7

1.02

i .06

1.11

1.15

. 20

i

45

•

-

I

H r<q_ AVG.

CHARGE DEPTH CAPACITY

ccfs) (•*<::- ft)

0.00 0.00 0.00

0.00 0.49 0. .15

0.00 0.98 0.50

0.00 1.45 0.46

. 00 1.92 0.64

0.00 2.38 0 82

0.00 2.S4 1.01

0.00 3.29 1,21

0.00 3. 73 1 .41

0.00 4.16 1.63

0.00 4.60 1 ,66

0.00 5.02 2.10

0.00 ... . -••>• c C .'->—}

0.00 5.82 2.61

0.00 6,. 21 2

0.. 00 6.59 3.19

0.00 6 -' 3.50

0.00 ~7 "7™
i , JO 3.82

0.00 7.69 4,16

0.00 8.05 4.51

0.00 O . *-)-l 4

0.00 O » I —J 5,27

0.00 9.09 5.67

0.00 9,41 6.10

73 6.56

.00 10 OS 7..03

0.00 10.34 7,53

0.00 10.64 05

0.00 10.93 8.59

0.00 11.23 9.. 16

0.00 11.52 9

0.. 00 1 56

1.2,08 11 ,01

coo 11.68

Ia..66 . 59 S

•

• 99 13.-

i

A ILLWAY

I

.
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c

1 c J 1.82 A.AJ. ?0 14.17 17 .28 4

••'•• *

••• RUNOFF PEAK IT PEAK COT LE • SEDIMENT *

¥ VOLUME DISCHAi ' CONCENTRAT[ON CONCENTRATION YIELD 4

*

¥~

*

(ac- •t) (cfs) (rng/1) * (ml/1.) (tons) *

*

IN i 70.861 242682 115. 253 1'727.93

* OUT 8. '- 54.602 0.00 0. 300 0,00 *

* *

4 *

¥ AVERAGE SETTLE'ABLE COr- . ..a [ON: *

* TI -IE OF VOLUME WEIGHTED DURING ARITHMETIC DURING *

* SIGNIFICANT TIME OF PEAK TirC OF PEAK *

* CONCE A: "ION • a CUR. SIGN, CONC. 24 HOUR *

*_

*

(h~SJ (ml/1) (ml/1) (ml/1) -1-

. £

IN I ::> .70 3 ' >x ).. 6 ' 29.30 20.39 *

* OU T J.00 0.00 0.00 0.00 0.00 *

* *

***************^c*:******^
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<<< SEDCAD+
Peabody • . i 1xnj my

******* ****4 f;*^*********************** : | : p*********5|f**.********** ±r**** * *** ******

ir

* JUNCTION 1 , BRA nICH 1 , STRUCTURE *

* N6-I 4c

*

*

(c4

HTOPOGRAPH (AND SEDIMEf; 1 3R APH) OUT OF THE STRUCTURE *

*

• • :;* !: 4 ********** 1 |C********* *****:** *:*** * ** * **** * **

* *

'• HYDROGRAPH (AND SEDIMEN PH) *

Time Dischar ge Sed Disch Time Dischar1 S •ad Disch ¥

* (hr ) (cfs) (mo, ! (hr.) (cfs) (mg/1) *

*

** 0.00 0,000 0.000 0,10 0.000 0,000

-,'• 0,20 0.000 0.00 1 0.50 0.000 0.000 *

* 0.40 . 000 0 000 j 0.50 0.000 *

* 0.60 0,000 o.ooo ! 0.70 0.000 0,000 *

* 0.80 0.000 0.000 0.90 0.000 0. coo *

4. I .00 000 0.000 1. 10 0.0< • 0.000 *

'

. 0.000' 0.000 J 1.30 0.000 00 *

* 1.40 000 ! 1.50 0,000 • 1 *

' 0.000 o.ooo ! 1.70 0.000 0.000 *

* 1.80 0.000 0.000 j 1.90 0.000 0. ( *

4< 000 0,000 j 2,10 0,000 0.000 *

* 2.20 0.000 0.000 2,30 0.000 0,000 *

* 2.40 0.000 0.000 j 2.50 0.000 0.000 *

* 2.60 0, i • o.ooo ; 2570 0.000 0.000 *

* 2.80 ooo | 90 0.000 0.000 *

¥ 3.00 0.000 0,000 : . 1.0 0.000 ';•. 000 *

* 3.20 0.000 o.ooo i ••„' . _A.y p. 000 0,000 *

-r 3.40 0.000 o.ooo j 3.50 XX) 0,0 *

,r 3,60 0. 0.000 3.70 0.000 0.000 *

* 3.80 O.C ' 0.000 ;. 90 0.000 0.000 '*

* 4.00 J. 000 0.000 4.10 0.000 0.000 *

4 4.20 0 000 04)00 . j 4.30 0.000 0.000 *

* 4.40 0, 0.000 4.50 0.000 0.0 *

•h 0.4 i : 000 ! • o.o o.ooc *

•'.-' 4.,80 0.000 ! 4. 9C 0.000 0.000 *

* LO 500 0.000 *

* 5.20 0.000 O.C i "• . 0 ,000 0.000 4

* 5,40 0.000 I 5.50 0.000 0.000 *

* 5., 60 0. o.ooo 5.70 0.000 0,000 *

* • 0.000 i
. 0.000 0,000 *

:': 6.00 . 0.0 LO 0.000 *

4 a. 20 000 o c • 6.30 *

* 6 40 0.000 . 6 ,50 0.000 *

1 0 . 0.0' 70 0.000 4.

•

Of . 90 0,000 *

.. 7.10 0,000 O.C 4

¥ ; 0.000 0 000 4

••• 1 0.0 *

•

•
, 0.0 *

,

c O.C *

:
•

•
•

4

•
' .

• , ' t

o X 0 .
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* 20.SO 2.416 : 000 ! :•,-. OQ A 54A 0.0-00 4

* 21. CO 2.289 0.000 ; 21.10 2.2 0.000 4

* 1 20 194 o o : A L57 0.000 fc

* 40 a 126 0..000 1 2., 101 o.ooo *

4 i-O 552 ! :: i 2. 0*6) ' 0.000 ¥

.Jflfe, 21.80 057 : :oo 21.90 2.. 049 0.000 :A'

C j * 22.00 ()43 o.ooo ; 72.10 2.033 ' 0,000 *

* 22.20 2.035 o.ooo ! T) 70 O rt7 7 0.000 *

* 22.40 5.032 ;
.-~\/~> fZ{\ o 0.000 *

* 22.60 030 : 22 . „.,iJoo 0.000 *

* 22,SO 2 050 22.90 0 .000 •J."

* 23.00 030 ooo 23.1C1 2.0, 0.000 ¥

* 23.20 2.031 0.0 AT. 30 0.000 *

* 40 a 033 0. c ; T3.50 £*. . tAj-_' 0.000 *

* 23,60 734 O.C ! 23,70 i_ _ a - 0.000 *

4- 23.SO 2.035 000 23 .90 2.036 0.000 *

* 24.00 2 03"7 o.ooo ! 2 1,10 2 .025 0,000 *

•;." 24.20 l•963 0.000 24.aO 1.816 0.000 *

* 24,40 1,60S 0.000 24.50 1.3 0.000 *

* 24.60 1.165 0.000 24,70 0.982 0.000 *

* : 30 0 .5:22 0.000 24.90 0.682 0,000 *

* 25.00 0.560 .
25,10 0.455 0,000 *

K 25,20 0.364 0.ooo ; 25 .TO 0.5' 0.000 *

: 25.40 222 K> 25.50 0.169 0.000 .4:

4. 25.60 0.129 ,00 25,70 0,098 0.000 *

* 25.80 0 000 25.90 0,. 056 0.000 4

* 26.00 0.043 0.000 26.10 0.033 5.000 4.

* 26,20 0.025 0.6 26.30 0.019 0.000 *

¥ 26.40 314 oc 26. 5C1 0.011 7. 000 *

* 26.60 • 008 26.70 0.006. ).000 *

26.80 0.005 26.90 0.004 .XX) *

4: 27.00 0.0 o.ooo 27.10 0.002 0.000 *

• : 27.20 0.002 0.000 27.30 0.001 0.000 *

*
*

*************** 1= *****************4 .-********4C4:************ 1 ¥***************
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* |c******************************************* ******************* ¥ **************

r

* ,a ( rM) *

* liment, Erosion, Discharge Ay Conputsr Aided Design *
; • *

* :)y *

*

" Pamela J. Schwab *

* Civil :o1 t; rre 'resign *
* S. Box 1.1062 *

* Lexington, Kentucky 40572 *
* *

* si sion No. 2,15 (6/20/88) *
* *

* TOUT (c) 1987-1988 PAMELA J. SCHWAS, ALL RIGHTS RESERVED. *
r . *

************* ; . . M<****^*********************

* SEDCAD+(TM) Serial No, 194 has been Authorized and Released to: *

* . Peabody Coal Company *
•* 1300 3. Yale *

* Flagstaff, AZ 36001 *
i ' '>289 *

******** +oMf*****************************3f^^

* *

* THE SEDCAD+ PROGRAM SYSTEM IS PROVIDED 'AS IS1 WITHOUT WARRANTY OF ANY *

* KIND, EITHER EXPRESS OR IMPLIED, IN NO EVENT SHALL THE AUTHORS OR *

* CIVIL SOFTWARE DESIGN BE LIABLE FOR INCIDENTAL DAMAGES, CONSEQUENTIAL *

PROFITS, LOST SAVINGS, OR ANY OTHER DAMAGES ARISING OUT *

* OF THE USE OR INABILITY TO USE THIS PROGRAM SYSTEM. *

* *

****^:********^ |r********>t |;*****,k**4*^***44-*4'4 ************

*********** 4 ****** • - •- •. |c*** ******** ************4 **************************

* . *

* nt Dace ^nc Time; 15:37:58 *

*. S3 15:31:4 *

Crea =d By.; *
*• [Printed N6-I *

*

sfc****** • |C************************^ :.h**.+.**************************"4*

******:* i ,., . *SHED IDENTIFICATION ***************************

* *

::-. *

* . *

*****************3j

jj ****4 . ********

S TYPE 2

: L.9 inch *

. ............... .

f/7!A g<j a.:.A
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SEDCACH

Peabody Coai Company —

*********4 *******************;) !' ERSHED NETWORK *****44***v^***^:-(**************

* *

¥ JUNCTIONS BRANCHES STRUCTURES *

* 1 1 1 *
* *

**^************************ ::;"•:-••: | . : ********************************

**********:****^*****^******** SE01MEN TOLOGv INPUTS *****************************
* *

* Specific Gravity = 2.5 *
* Submerged Bulk Specific Gravity = .1.25 *

*

* PERCENT FINER DISTRIBUTIONS: *

* NO, PARTICLE SIZE, (mm) NO. 1 *

* 1 38.1000

* 4.7600

6 2,3S00
.•:•-

..:. 1.1900

* 5 0,5900

* 6 0.2970

* 7 0.1490

* 8 0,0740

* 9 0,0370

* 10 0.0190

f 11 0.0090

* 12 0,0050

¥ 13 0.0020

* 14 0,0010

* 15 0.0001
******************

100,00

I.DO

..LOO/TO

100,00

100.00

100.00

LOO

78.00

53.00

38.00

30 .

25.00

L9.00

17,00

0.00
e**********4 ********;

*

*

4

*

*

*

*

*

*

*

*

*

*

*

**************************:*:********

******************** BETW • . PARAMETERS 4 4*******************

* *

* travel TIME MUSK. K MUSK, X *

* j B (hour: (hours) *

* I 1 Prior J or S to Struct 0,000 0.000 0.000 *
*********.**************************>'*:-'• r ****************4*****************
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Peabody Ooal Camp ••

********** ** *******4 4 •:., ;4 '• •• ************* ¥

************5** - r : ********* I • !• : I I !^ *** l"; I

** K *

** JUNCTION 1 , BRANCH 1 , STRUCTURE 1 **

** POND STRi CTURE : *
N6-T

4 * ':• ¥

******* ;: *** :- ************************** :

:: ************•***>£*:#;* ********* ***********4 |

.- : *4 ******^*************************************3| ********

* *

* SU8WATERSHED INFORMATION. *
* *

***************************************************4***************************

* *

* HYDRAULIC CNPUT VALUES . *
* 4

* FER AREA CURVE rC TT ROUTING COEF-S UNIT HYDRO *

SHE are) NUMBER (hr) (hr) K-(l X RESPQT *

1 -.00 83,00 0,322 0 000 0.000 O.OC MED *
* *

* SEDIMENT INPUT VALUES *

* *

* iTER SEG OIL LENGTH SLOPE CP PART *

* SHED NUM K (feet) (%) VALUE OPT *

* 1 1 0.28 420.0 14,5 0,500 1 (MUSLE) *
* *

* *

* COMPUTED VALUES FOR„INDIVIDUAL WATERSHEDS *
* *

* 7< FLOW RUNOFF SEDIMENT D50 *'
* HED i;s) (Inches) (tons) (mm) *

O.i ! 1723 . 0.018 *
*

• . **********************************

JAN 31 1989
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<« SEDCAD+ >'•-•

Peabody Coal Company —

************************ ********-J-*-: :• ********* '•-• **# 40******* *********************4

¥. *

* JUNCTION 1 , BRANCH 1 , STRUCTURE 1 *
* N6-! *

* POND STRUCTURE INFORMATION *
* ¥

****************************4^*****.• a : , *** ¥ ****o***.**.*************************

* *

* Time Increment of the Routed Hydrograph = 0.10 hours *
S* Dead Space of Permanent Poc 20.00 ,: *'

* Number of Continuous Stirred P€3.c"o-r-r = 0 *

* *

* *

* RIPRAP EMERGENCY SPILLWA < INPUTS *

* *

* Crest stage of the Emergency Spillway ~ 17.000 feet *

* Crest Length ~ 28.000 feet *

* Width ~ 30.000 feet ' *

: Outslope factors: *

* Slope - 25.00 % *

* Side Slope Ratio = 3.00:1 *

*

*

Safety Factor = 1.20 *
*

****************************4' ' ** ~********************************************
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Total Drainage Area to This Point =

Basin Trap Efficiency =

EMERGENCY SPILLWAY OUTSLOPE DESIGN:

000

ELEVATION

6515.

6516.

O —>~LO m

6517.

6517,

6513.

65.18.

6519,

6519,

6520.

6521.

6522.

6525.

6524

:

• .

00
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00
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00
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00
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>
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€4)
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.50

•
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i i

Design Discharge ~-

Velocity ~
Depth of Flow -

Manning's n -
050 Channel Bed ~

050 Channel Bank ~

63 71.6 CT3

"7 120 fps
0 079 feet

0 5743

1 ,694 feet

1 1 ,<r,p
. j„'._.'|_j feet

DETAILED STAGE-DISCHARGE INFORMATION

STAGE " ••• «i

(ft) (cfs)
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0.50
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5,00
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9 .50

in

11

SO

50

0.00

0.00

0.00

0,00

0.00

0,00

0.00

0.00

0.00

0.00

0,00

0.00

0.00

0.00

7'. 00

0.00

0.00

0.00

0.00

0.00

ESW

(cfs)
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0,00

0.00

0.00

0 .00

0,00

0.00

0.00

0.00

0.00

0,00

0.00

0.00

0.00

0.00

0.00

0.00

c

0,00

0,00

•0,00

0

c

TOTAL.

DISCHARGE

(cfs)
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0.00

0.00

0,00
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0,00

0,00
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0.00

0.00

0 ,00

0.00

0,00

0.00

0.00

0.00

0.00

0,00

0.00
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* O wO jl 00 : ;..00 0.00

r- 6 Do 1 50 16.50

* 00 177,00 0 .00

'
70 17,70 0 00

. 6532 17 ABO
* 6532 '70 i:7.90 0.00

* 65573 .00 13.00 0.00

*
.

.50 .13 .50 0.00

6534 . 00 ;'. 00

* 6534 .50 19,50
• . •...,

6535 . CO 20.00 0.00
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* INPUT AND CALCULA
*

* ELEV -
* ATION STC CAT AREA

* ( ft ( ac )

* 6515.0 0. 0 0.2S

* 6a lo, _/ 0. 5' 0.30

* 6516.0 1, 0 0.32

* 6516.5 1. 5 0.34

* 6517 C 6. 0 0 75

* Qw 1 .' m5J 2 •.

* 6513.0 3, 0.39

* 6518,5 ' 3 KZ,
^.4i

* 6519.0 4. 0 0.43

* 6519,5 4 5 0.44

* 6520.0 5. 0 0,46

* 6520.5
'- ~, 0.49

* 6521,0 6. 0 0.52

* 652.1,5 6. 5 0, 66

* 6522,0 7. 0 0.53

* 6522,5 7 5 0.60

* 6523,0 p o

* 6523.5 S 5 0.66

* 9 0 0 69

* 652 9 5 0.72

* 657' L0 0 0,75

* 6525.5 '0 -A 0 79

* 652 11 o 0.84
* 657 0A3S

* 12 0

* : 5

* 13 o 1,02

* 13 . _< 1.06

* 652 7.. 0 0 1 11

* 29 .5 14 .5 1.15

¥ .—!

* 1 a

* 0

* 65v_j L . 5 1.38
. .

* . 3

:
•

1
.. "
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•

, . 0
•
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(continued)
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MARGE DEPTH
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0

0,00

0,00
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IN

OUT

20.0 1.82

IOFF PEAK

VOLUME DISCHARGE

ac-ft) (cfs)

492. 90 LA j.7 i/ O '•

PEA ' a CNT om
CONCENTRATION CON ENTI '' CON

(ml/1)

4

*

*

4

#

*

*

*

*

*

*

*

*

7.230 83.184

7.231 63.716

TIME OF

SIGNIFICANT

CONCENTRATION

(hrs)

234524.00 107.674 L721.38
0.00 0.000 0.00

AVERAGE SET ' '. CONCENTRATION:

VOLUME WEIGHTED DURING ARITHMETIC DURING
TIME 1 TIME OF PEAK

SIGN. CONC. 24 HOUR GN. TONC, 24 HOUR

(ml/1) (ml/1) (ml/1)
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0.00 0.00 0.00 0.00
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* •JUNCTION 1 , BRANC:H 1 , STRUCTURE 1 ¥

* N6-I
*

* APOGRAPH D SEDIMENTGRAf»H) OUT OF THE STRUCTURE 4
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* HYDROGRAPH (AND IEDIMENTGRAPH. *

* Time Discharge •

Time Discharge Sed Disch *

* (hr) (cfs) (mg/l) ! (hr) (cfs) (mg/l) *

* , _ „

•}•:

* 0.00 0.. 500 0.000 | 0.10 0.000 0.000 4

5|C 0.20 000 700 \ 0.30 0.000 O.C *
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>:• 1.20 O.C xx) ! 1.30 0.000 0.000 *
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Introduction

Sedimentation Structure N6-J will be an earthen embankment,
designed and constructed by Peabody Coal Company as a temporary
sedimentation structure to control runoff and sediment from
disturbed areas of the Black Mesa Mine. The location of Structure
N6-J is shown on Plate 1, Site Plan, Drawing No. 85400 (Sheet K-7),
and Drawing No. 85405.

This design report contains information specific to Structure N6-
J. Regional site information is presented in the "General Report,
Kayenta and Black Mesa Mines, Navajo County, AriTona for Peabody
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.

Inspection

The proposed site of Structure N6-J was inspected by a compliance
engineer from Peabody Coal Company in August, 1988 to ensure that
the site is suitable and no adverse conditions exist to prevent the
successful construction of the structure. A detailed geotechnical
investiaation was not performed, rather the information in Chapter
6, Attachment D will be utilized for embankment design during
construction.

Site Description

Land Use

Structure N6-J has a 98-acre tributary drainage area and is located
on a tributary of Coal Mine Wash at the Black Mesa Mine. The
watershed is classified as 40 percent Pinon/Juniper, 20 percent
Sage-grass, and 40 percent disturbed.

Embankment

A homogeneous earthen embankment, a minimum of fifteen feet wide,
was assumed for the hydraulic analysis and to develop the
stage-capacity chart shown on Plate 2. An upstream slope of 3:1
(horizontal to vertical) and a downstream slope or 4:1 were used.
The assumed slopes were not specifically evaluated tor geotechnical
considerations such as slope stability since the foundation or
embankment material types have not been determined. The assumed
slopes were selected on the basis of Table 3-6, Attachment D , of
the Black Mesa PAP. The slopes selected are conservative for the
design height of embankment based on the results of the
aforementioned generalized stability analysis. The incised portion
of the structure will be excavated at 3:1 (horizontal to vertical)
slopes.

;,,;?<«
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Design Analyses

General

Structure N6-J was designed by a compliance engineer from Peabody
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 Coal Company files includes topographic
maps developed from aerial photography flown in 1984 for Peabody
Coal, Company and was used in the analyses of the structure,

Stability

The slopes of Structure N6-J will be chosen based on the stability
analyses performed for existing structures in the General Report.
The embankment fill materials and the type of foundation will be
identified in the field during construction and stable slopes will
be chosen based on the category classification--of the structure.

Hydrology

The hydrologic analysis was completed using the generalized
computer program SEDCAD+ (see Appendix A, B, and C). Structure
N6-J is not in series with any other structure nor does the
structure fall under the guidelines of the 30 CFR Section 77.216
for MSHA size structures. Therefore, the spillway was analyzed
using the 25-year., 6-hour storm. The storage capacity of Structure
N6-J was analyzed using the 10-year, 24-hour storm.

The following parameters were used in the hydrologic analysis:

1. Water Course length, L 0.300 mi
2. Elevation Difference, H 136 ft
3. Time of Concentration, Tc 0.117 hr
4. SCS Curve Number 83
5. Rainfall Depth, 10-year, 24-hour storm .... 2.1 in

25-year, 6-hour storm .... 1.9 in
6. Drainage Area ^6.0 ac

Hydraulics

The SEDCAD+ program was used to evaluate inflow to the planned
sedimentation structure, outflow from the structure, and the
resulting water surface elevations. The initial conditions and
results of the analysis are summarized in the following table.

a 3 1 ;i«\-.J^'
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N6-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 Channel
Flow Depth ft
Critical Velocity. . . fps
Manning's "n"

Outflow Channel
Slope •
Normal Velocity. . . . fps
Normal Depth ft
Manning's "n"

10-Year

24-Hour

Storm

Empty

30.0

2.3

6515.1
6518.0

2.3

4.5

25-Year

6-Hour

Storm

Full to the

spillway
elevation

38.1

1.9

6518.6

19.8

6520.0

6518.6

1.4

0.6

3.08

0.034

11.0

4.84

0.2

0.034

JAN 31 1989
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Emergency Spillway Channel

The emergency spillway channel for N6-J will be a trapezoidal
channel with the following dimensions:

Channel Depth (Spillway) 2.0 ft.
(Outflow) 2.0 ft.

Channel Width JO ft.
Channel Length (Spillway) 29 ft.

(Outflow) 205 ft.
Side Slopes (Horizontal to Vertical) . .3:1 or flatter
Average Exit Slope (Spillway) 0 percent

(Outlfow) 11 percent
Inlet Elevation 6518.0

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 2, Volume-Elevation Curve, N6-J.

The calculations for the sediment load entering Structure N6-J were
made utilizing the revised Universal Soil Loss Equation with the
following parameters:

1. Rainfall Factor, R 40
2. Soil Erodibility Factor, K . . . . 0.36
3. Slope Factor, LS 3.50
4. Cover Factor, C 0.25
5. Erosion Control Factor, P LOO

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 proposed .storage
capacity of N6-J and the results of the sediment inflow analysis
are summarized in the following table.

N6-J STORAGE

Total Storage Capacity 4.54 acre-it
10-year, 24-hour Storm Inflow 2.29 acre ft
Available Sediment Storage Capacity . . . .2.25 acre-ft
Sediment Inflow Rate ... 0.210 acre-ft/yr
Sediment Storage Life 10,68 years

JftN
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The following plates and appendix are attached and complete this
inspection report.

Plate 1 - Site Plan N6-J

Plate 2 - Stage-Capacity Chart

Plate 3 - Channel Profile N6-J, A-A'

Plate 4 - Emergency Spillway Typical Cross Section

Appendix A - Hydrology and Hydraulic Calculations

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

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

31 1989
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SPILLWAY AND

OUTFLOW CHANNEL

CROSS SECTION
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N6-J

Hydrology and Hydraulic Calculations

Time of Concentration (TJ

Overland Method (SEDCAD Utility)

Segment #1 = 880 ft. Horizontal
100 ft. Vertical

Near Bare, Overland, Land Use #5-

Segment #2 - 800 ft. Horizontal
50 ft. Vertical

Upland Gullies, Land Use 77

Tc = 0.117 hrs.

1ISI/E Calculation

A = (R)(K)(LS)(C)(P)

Pv = 40

K = 0.36

LS = (L/72.6),(17.2 sin 6 - 0.55)

= (660/72.6)°'5(17.2 sin(5.71 ) - 0.55) = 3.50

C = 0.25

P = 1.00

A= (40)(0.36)(3.50)(0.25)(1.00) = 12.61 tons/acre

JAN 31 1988
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CRITICAL DEPT A" ION

October ! '.

PROGRAM 1UPUF DATA:

DESCRIPTION

Flow Rate (cubic feet pea" second) ............ • . .

Manning's Roughness Coefficient (n-value)•......
Channel Bide Btope - Left BLde ChQn.20nt.al/vert3
Channe1 Side S1 ope - Right S ide (hor izonta1/vert
Channel Bottom Width (feet).....„...............

PROGRAM RESULTS*

Cr i tic a 1 S1 ope (lest pe r
Flow Velocity (feet per
r", , _.! .... Kl, . ,r. 1... _ ...

V S ,;. '.-/•.... .f. '- y i leai.; >. i C.CS •._ / • « 3 -.-.

tDOL f • » •

econd)••

Crass—Sectional Area of Flow (square feet

3 w 1 aw \t ee

f\ M i .! .... ,,_ — * .... ,- 1 -j"RAPE7CA7AL 7'-•"•-"AT ANALYSIS CAAPi7rFR PR;QGR£
r ._t _i .............. v-.
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T R A P E Z DID A L AE L A N A I.... YSI B

NORMAL DEPTH COMPUTATION
October 31, 19BB

PROGRAM INPUT DATAs

DESCRIPTION

Flow Rate (cubic feet pier second/ ......*••..•..
CaarnaJ But i car 32 3p€? aaet par" ffsot *! • ., • * • • • • • » «
Manning4s Roughness Coefficient (n value).....•
Ch a n n e 1 7;i d e S1 o p e ~ !... e f A S i d e (h • r.'. z o n t a 1 / v e r t

R' (h o r i z o n t a 1 /vert:;. c a 1
j-»i_ ........,...i "•;,,..,.[.. .5. ......,.., hj-j .-j .j-?.-. ("f @@t -

i 'KOc'ia *.n "Vc.%3?. ... - •- •
n p p f"• p ]' p "j" T n M

Normal Depth (feet)...............-...
Flow velocity (feet per second)....•«••>••
F r a u d e Nu mb e r (Flow is Sup e r •-Cr i t i c a 1 ) . . . .

!-"_. ... . . I I ~! ••• C •-• •-- +• \
i:,.\ iei' MY fStr-rtU i i ecu /••••••••••••••••••••••••••'l

Grose Sectional Area of Flow (square feet)....
Top wTI. dth of Fl ow (feet) . . . ,. . . . . 4 . . . . . . . ......

•RAPEZ0IDAL CHANNEL ANALYSIS COMPUTER PROGRAM, versio
ludson £• Associates, Inc. .
713) 895-8322, A manua1 with equations

701S W. Tidwe11 , # 107 , Ha us ton ,
% flow chart is ava

I l AI I II
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>. D7a<
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* SEDCAD+CTM) *
* Sediment, Erosion, Discharge by Computer Aided Design

*
*

* by

*

* Pamela J. Schwab
* Civil Software Design *
* P.O. Box 11092 *
* Lexington, Kentucky 40572 *
*

* Version No. 2.15 (6/20/88) *
*

* COPYRIGHT (c) 1987-1988 PAMELA J. SCHWAB. ALL RIGHTS RESERVED. *
^ *

*********^*******************************************^^

*

* SEDCAD+(TM) Serial No. 194 has been Authorized and Released to:
*

* Peabody Coal Company
* 1300 S. Yale *
* Flagstaff, AZ 86001
* (602) 677-5289 *

— • *
4

********************************************************^^
«

*

* THE SEDCAD+ PROGRAM SYSTEM IS PROVIDED 'AS IS' WITHOUT WARRANTY OF ANY *
* KIND, EITHER EXPRESS OR IMPLIED. IN NO EVENT SHALL THE AUTHORS OR *
* CIVIL SOFTWARE DESIGN BE LIABLE FOR INCIDENTAL DAMAGES, CONSEQUENTIAL *
* DAMAGE, LOST PROFITS, LOST SAVINGS, OR ANY OTHER DAMAGES ARISING OUT *
* OF THE USE OR INABILITY TO USE THIS PROGRAM SYSTEM. *
4c

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

***************************************************^**************************
* *
* Current Date and Time: 10-31-1988 11:10:49 *
* Corrputed Date and Time: 10-31-1988 11:10:06 *
* File Created By: LOO *
* File Currently Being Printed: C:N6-J

*
*

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

************************** WATERSHED IDENTIFICATION ***************************
*

*

* N6-J

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

********************************* STORM INPUT *********************************
*

*

* Storm Type SCS TYPE 2 *
* Rainfall Depth 2.1 inches *
* Storm Duration 24.0 hours *

*
*

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

<<< SEDCAD+ >>>

JAN 31 1989
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****************************** WATERSHED NETWORK ******************************

* • *
* JUNCTIONS BRANCHES STRUCTURES *
* *

* 1 1 1 *
* *
*******************************************************************************

**************************** SEDIMENTOLOGY INPUTS *****************************
^ *
*

* Specific Gravity = 2.5
* Submerged Bulk Specific Gravity = 1.25 *

*
*

* *
* PERCENT FINER DISTRIBUTIONS: *

* NO. PARTICLE SIZE, (mm) NO. 1

1 38.0000 100.00 *
2 4.7000 100.00 *
3 2.3800 100.00 *
4 1.1900 99.00 *
5 0.5900 98.00 *

* 6 0.2970 96.00 *
* 7 0.1490 90.00 . *
* 8 0.0740 81.00 *
* 9 0.0370 69.00 *
* 10 6.0190 53.00 *
* 11 0.0090 44.00 *
* 12 0.0050 36.00 *
* 13 0.0020 26.00 *
* 14 0.0010 22.00 *
* 15 0.0001 0.00 *
*******************************************************************************

******************** BETWEEN STRUCTURE ROUTING PARAMETERS *********************

* *
* TRAVEL TIME MUSK. K MUSK. X *
* j B (hours) (hours) *

* 1 1 Prior J or S to Structure 1 0.000 0.000 0.000 *
*******************************************************************************

JAN 31 1989



<<< SEDCAD+ >>>

— Peabody Coal Company —

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

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

** **

** JUNCTION 1 , BRANCH 1 , STRUCTURE 1 **
** POND STRUCTURE **

** N6-J **
** **

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

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

*******************************************************************************
u- *

SUBWATERSHED INFORMATION

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

*

*

*

*-

*

*

*

*

*

HYDRAULIC INPUT VALUES

CURVE TC TT

NUMBER (hr) (hr)

*

*

ROUTING COEF'S UNIT HYDRO *

K-(hr) X RESPONSE *
. *

WATER AREA

SHED (acre)

1 36.00 83.00 0.117 0.000 0.000 0.000 INSTANT

SEDIMENT INPUT VALUES

WATER SEG

SHED NUM

SOIL LENGTH SLOPE

K (feet) (%)
CP PART

VALUE OPT

1 1 0.36 660.0 10.0 0.250

COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS

PEAK FLOW RUNOFF SEDIMENT D50
WATERSHED (cfs) (inches) (tons) (mm)

1 (RUSLE)

1 30.000 0.764 320.09 0.015

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

*

*

*

*

4

-*

*

*

*

*

*

*

*

*

I '
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<<< SEDCAD+ >>>

— Peabody Coal Company —

*******************************************************************************
* *
* JUNCTION 1 , BRANCH 1 , STRUCTURE 1 *
* N6-J *
* POND STRUCTURE INFORMATION *

* *
*******************************************************************************
* *
* Time Increment of the Routed Hydrograph = 0.10 hours
* Dead Space of Permanent Pool = 40.00 % *
* Number of Continuous Stirred Reactors =0 *
* *
* *
* RIPRAP EMERGENCY SPILLWAY INPUTS *
* *
* Crest stage of the Emergency Spillway = 8.000 feet
* Crest Length = 29.000 feet *
* Width =

* Outslope factors:
* Slope = 11-00 %
* Side Slope Ratio = 3.00:1 *
* Safety Factor = 1-20 *

**

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

20.000 feet *
*

•' I ' '" '•' •' V.-v
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<<< SEDCAD+ >>>

Peabody Coal Company

*******************************************************************************
—„,. *

*

f J * RESULTS TO N6-J -

*

*
*

**;♦t****************************************************************************
*

*

* Total Drainage Area to This Point s 36.000 acres *

*
*

* Basin Trap Efficiency = 1°0. 000 % *

*
*

EMERGENCY SPILLWAY OUTSLOPE DESIGN: *

*
*

* Design Discharge = 17.383 cfs *

* Velocity = 4.618 fps *

* Depth of Flow = 0.179 feet *

* Manning's n = 0.033 *

* D50 Channel Bed - 0.362 feet *

*
-

D50 Channel Bank = 0.325 feet *

*

*

*

DETAILED STAGE-DISCHARGE INFORMATION *

*

*
TOTAL *

* ELEVATION STAGE PSW #1 ESW DISCHARGE *

* (ft) (cfs) .(cfs) (cfs) *

-*
*—

* 6510.00 0.00 0.00 0.00 0.00 *

* 6510.50 0.50 0.00 o.oo 0.00 *

g~s * 6511.00 1.00 0.00 o.oo 0.00 *

\y * 6511.50 1.50 0.00 o.oo 0.00 *

^*s
* 6512.00 2.00 o.oo o.oo 0.00 *

* 6512.50 2.50 0.00 o.oo 0.00 *

* 6513.00 3.00 o.oo o.oo 0.00 *

* 6513.50 3.50 o.oo o.oo 0.00 *

* 6514.00 4.00 o.oo o.oo 0.00 *

* 6514.50 4.50 o.oo o.oo 0.00 *

* 6515.00 5.00 0.00 o.oo 0.00 *

* 6515.50 5.50 o.oo o.oo 0.00 *

* 6516.00 6.00 0.00 o.oo 0.00 *

* 6516.50 6.50 0.00 o.oo 0.00 *

* 6517.00 7.00 o.oo o.oo 0.00 *

* 6517.50 7.50 o.oo o.oo 0.00 *

* 6518.00 8.00 o.oo o.oo 0.00 *

* 6518.70 8.70 0.00 23.16 -23.16 *

* 6518.80 8.80 0.00 29.98 29.98 *

* 6518.90 8.90 0.00 37.36 37.36 *

* 6519.00 9.00 0.00 45.45 45.45 *

* 6519.50 9.50 0.00 100.23 100.23 *

* 6520.00 10.00 0.00 165.14 165.14 *
*******************************************************************************

^^^/
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<<< SEDCAD+ >>>

Peabody Coal Company

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

* *

* RESULTS TO N6-J *

* (continued) *
* *

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

* *

* INPUT AND CALCULATED BASIN GEOMETRY *

**

* ELEV DIS AVG. *

* ATION STAGE AREA CHARGE DEPTH CAPACITY *

* (ft) (ac) (cfs) (ft) (ac-ft) *

* 6510.0 0.0 -0.30 0.00 0.00 0.00 *

* 6510.5 0.5 0.33 0.00 0.49 0.16 *

* 6511.0 1.0 0.36 0.00 0.96 0.33 *

* 6511.5 1.5 0.39 0.00 1.43 0.52 *

* 6512.0 2.0 0.42 0.00 1.88 0.72 *

* 6512.5 2.5 0.46 0.00 2.33 0.94 *

* 6513.0 3.0 0.49 0.00 2.76 1.18 - *

* 6513.5 3.5 0.52 0.00 3.19 1.43 *

* 6514.0. 4.0 0.55 0.00 3.61 1.70 "•** *

* 6514.5 4.5 0.58 0.00 4.02 1.98 *

* 6515.0 5.0 0.61 0.00 4.43 2.28 *

* 6515.5 5.5 0.66 0.00 4.83 2.59 *

* 6516.0 6.0 0.71 0.00 5..21 2.93 *

* 6516.5 6.5 0.75 0.00 5.57 3.30 *

* 6517.0 7.0 0.80 0.00 5.93 3.69 *

va * 6517.5 7.5 0.85 0.00 6.28 4.10 *

^••^
* 6518.0 8.0 0.90 0.00 6.63 4.54 EMERGENCY SPILLWAY *

* 8.5 5.03 PEAK STAGE *

* 6518.7 8.7 0.97 23.16 7.11 5.19 *

* 6518.8 8.8 0.97 29.98 7.17 5.29 *

* 6518.9 8.9 0.98 37.36 7.24 5.38 *

* 6519.0 9.0 0.99 45.45 7.31 5.48 *

* 6519.5 9.5 1.04 100.23 7.65 5.99 *

* 6520.0 10.0 1.09 165.14 7.98 6.53
**

* RUNOFF PEAK PEAK SEDIMENT PEAK SETTLEABLE SEDIMENT *

* VOLUME DISCHARGE CONCENTRATION CONCENTRATION YIELD *

* (ac-ft) (cfs) (mg/l) [ml/D (tons) *

* IN 2. 293 30.000 187544.70 80.758 320.09 *

*

*

OUT 2. 293 17.383 0.00 0.000 0.00 *

*

*

* AVERAGE SETTLEABLE CONCENTRATION:

4

*

* TIME OF VOLUME WEIGHTED DURING ARITHMETIC DURING *

* SIGNIFICANT TIME OF PEAK TIME OF PEAK. *

* COT SIGN. CONC. 24 HOUR SIGN. CONC. 24 HOUR *

* (hrs) (ml/1) (ml/1) (ml/1) (ml/1) *

r
* IN 13. 40 41.99 41.99 18.56 10.36 *

* OUT 0. 00 0.00 0.00 0.00 0.00 *

* *

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

•



1
0

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

*

o
o
o
o
Q
}
C
D
^
^
^
^
^
c
o
a
>
a
>
c
D
c
&
a
i
a
i
c
n
o
i
<
^
^
-
r
-
4
-
-
^

-
_
_
i
.
_
-
-
_
0
0
0
0
0

o
)
k
M
b
b
o
)
'
^
M
O
W
O
)
^
M
0
0
5
0
)
^
i
\
)
0
0
3
w
^
r
o
o
0
3
0
)
^
r
o
o
o
3
0
)
^
r
o
o
g

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

c
n
+
>
K
)
o
a
)
0
)
^
r
o
o

O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

b
b
b
b
b
b
b
b
b
b
b
b
b
b
b
b
b
b
b
b
b
b
b
b
b
b
b
b
b
b
b
o
b
b
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

_
»

*
*

*
*

*

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

O
O
O
O
O
Q
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
Q
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

-
-

to
-
j

e
n

o
o

-
*

O
O

o
o

o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
O
O
O
O
O
O
O
O
O

o
o
o
o
o
o
o
o
c

:>
o

o
o
o
o
o
o
o
o
o
c

o
o
o
o
o
o
o
o
c

:>
o

o
D

O
O

8
g

o
o

O
O

O
O

O
o

o
o

o
8

8
8

8 o

o
o

o
8

o
o

o
o

o
b
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
.
O
O
O
O
O
O
O
O
O

o
o
o

o
o

c
~)

o
o

o
c
:>

o
o

o
c
:
>
o

O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o

o
o
o

o
o
o

o
o

o
o

o
o

o
o

o
o

o
o

o o o

<-
<.

C
O

o
o

CO
5>

•
—
'

-
J

C
Q C
D

*
f
i

-v
.
O

—
J

—
J
-

-
v

c
o
o 3
"

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

3
>

o
o
o

o
o
o

2
_

h
a

*
*

*

C
O

C
O

C
O

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

*
*

*
*

*

H 0
0

-
H

f
\

5)
1

8
m

H

C
O

i
3

m

m

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

*
*
*
*
*



> f
e
«
_

C
O

C
D

©
C

O

o
o

o

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

O
O

O
O

C
f
lO

)
tD

(
D

lD
0

5
C

O
(
»

a
»

0
»

^
^

^
N

l^
C

n
O

)
C

f
iC

f
tO

)
W

W
U

lW
O

O
O

O
O

<
_

_
>

t
0

C
0

(
£

>

b
^
r
o
b
b
b
^
k
^
b
b
b
^
r
o
b
b
b
^
f
o
b
b
b
^
f
o
b
b
b
^

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
C

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
^
^
^
-
^
^
-
*
-
*
-
^
^
^
;
-
1
-

C
O
C
O
M
C
O
t
O
M
M
M
M
M
W
^
^
^
^
^
^
M
+
^
C
n
^
^
C
D
C
D
S
S
f
o
C
O
O
W
O
W
W

r
o

r
o

r
o

o
o

o
o

^
c
D

C
D

O
-
t
^

^
t
D

r
o

o
o

o
o

o
o

o
o

o
o

o
o

o
c

-
*

o
a
r
o

c
n

c
o

-
*

o
o

Q
O

O
O

O
O

O
O

C
-
»

J
C

D
a
>

C
D

O
)
0

D
C

D
r
o

O
O

O
O

Q
O

O
O

C
-
»
C
D
M
-
>
i
a
)
O
^
0
5
M
O
O
O
O
O
O
O
C

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
C

b
b
b
b
o
b
o
b
b
b
b
b
b
b
b
b
b
b
b
b
b
b
b
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
c

R
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
8
o
o
o
o
o
o
o
o
o
5
0
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
5
5
o
o
o
o
S

0
0
0
0
^
^
(
5
(
0
^
©
C
C
C
O
C
O
a
^
^
^
^
5
Q
O
)
Q
C
T
0
1
C
n

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
c

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
-
*

-
-
"
-

O
J
-
N

i-
s
lC

D
C

D
(
i)

U
D

C
D

tD
tD

tO
C

D
(
O

tD
C

O
a
)
(
0

(
D

(
O

lD
tD

O
-
'

^
o

^
t
D

c
o

W
f
o

r
\
>

r
o

r
o

r
o

^
^

^
^

^
^

i
\
3

0
o

c
n

a
>

c
n

a
>

r\
)0

3
^

4
^

ro
O

ti
D

^
C

7
iC

O
^

tD
C

t>
^

<
^

0
>

<
X

>
K

)l
\)

r0
C

D
C

D
^

£
.
£
.
£
.
.
^
c
n
q
i
q
>
C
O

M
N

J
M

W
W

^
O

i
^

t
O

M
^

W
O

t
O

O
O

O
O

O
O

O
O

O
O

O
O

C

o
c
^
w
o
c
y
j
^
^
r
^
^
^
p
o
i
^
u
D
r
^
t
o
a
i
w
o
i
o
O
o
o
o
o
o
o
c

O
O

O
O

O
O

O
O

O
c

:
^

f
o

t
o

f
o

c
»

<
£

^
o

>
a
i
h

>
o

o
c
f
t
c
^

o
a
>

^
^

^
o

i
a
i
o

o
i
N

3
c
o

^
a
>

4
^

a
>

c
o

r
\D

c
n

tn
to

a
>

c
»

C
A

jo
r
\3

<
^

^
r
o

o
o

^
C

D
r
o

4
^

o
o

C
D

C
o

r
\^

o
o

o
o

o

b
b
b

b
b

o
o

o
o

o
o

o
o

o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
c

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
Q

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
Q

O
O

O
o

o
c

5
o

o
o

O
O

Q
O

O
Q

O
O

O
O

o
o

o
o

o
c

3
o

o
o

o
o

o
o

o
c

3
o

o
o

O
O

O
O

o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
c

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
c

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
c

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



A
7J

i

C
O

e
t
a

o
o

*
*

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

o
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

M
r
o

r
o

r
o

i
\
i
r
o

r
o

r
o

r
o

r
o

r
o

r
o

r
o

r
o

r
o

r
o

r
o

r
o

r
o

r
o

r
o

f
o

r
o

r
o

r
o

r
o

r
>

o
)
w

t
n

w
w

w
^

^
^

^
,

^
w

w
w

c
o

c
o

r
o

r
o

r
o

r
o

i
\
)
-
*

-
'-

^
~

'-
'C

b
o

o
b

>
4

-r
o

o
o

o
c
r)

4
^

ro
o

o
o

o
o

o
o

o
o

o
C

D
O

^
r
o

o
o

o
c
n

-
^

r
o

o
O

D
C

D
A

r
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
c

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
c

O
O

O
O

O
O

O
O

-
'r

o
^

O
l
O

O
l
O

l
O

i
f
f
i
O

l
O

C
J
i
O

l
O

l
O

l
C

B
C

n
O

i
C

o
o

o
o

^
r
o

c
o

^
r
o

r
o

^
t
o

o
o

o
o

t
o

c
o

c
o

t
o

t
o

t
o

t
o

c
o

o
o

t
o

o
o

-
i
^

c
^

r
o

4
-
^

w
r
o

(
_

o
^

_
»

^
o

o
^

c
n

a
i
C

7
i
4

^
C

A
}

O
o

r
o

r
o

r
o

r
o

4
^

o
t
)
c
n

c

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o

§
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
c

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
c

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
c

r
o

i
\
o

r
o

r
\
D

r
o

i
\
3

r
o

r
o

r
o

r
o

r
o

t
o

r
o

r
o

r
o

r
o

r
o

r
o

r
o

r
o

r
o

r
o

r
o

r
o

r
o

r
o

r
c
n

a
i
a
i
a
i
a
i
o

i
^

4
^

^
4

^
^

o
o

c
o

o
o

o
o

c
o

r
o

r
o

r
o

r
o

r
o

-
^

-
*

-
-
-
i
-
-
t
c

i
C

o
^

u
i
^

C
J
i
t
o

^
u

>
^

C
J
i
O

o
^

<
_

-
^

J
C

n
o

o
-
*

c
o

-
>

J
C

n
G

o
-
*

c
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
c

o
o

f
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

c

8
0

0
0

0
0

0
0

0
-
^

C
O

O
i
O

)
C

n
O

)
0

)
0

)
0

)
0

)
0

)
0

)
0

)
0

)
0

)
0

)
0

)
(

O
O

O
O

-
^

M
0

i
O

-
>

J
O

0
i
W

C
0

C
0

t
0

W
W

W
t
0

C
0

C
0

W
C

0
W

>
t

^
r
o

o
^

o
^

t
D

O
)
t
o

r
o

^
^

o
o

(
^

^
-
^

c
n

c
r
»

^
^

c
*

)
r
o

r
o

r
o

r
o

c
o

o
>

-
—

r

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

c

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
^
.

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
'

§
o

o
o

o
o

o
o

o

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



c

O

<<< SEDCAD+ >>>

Peabody Coal Company

*** RUN COMPLETED ***

JRN 3 11989



C

C

A

APPENDIX C

SEDCAD+ (Input and Output)

25-Year, 6-Hour Storm

JM 3 1 1989



ess*igMr

*******************************^***********************************************

*,a_"_'A......*

*sjnoqo*9uoLqpjnauuoqs*

*saipuL6"I.MQ-dea[[Bj.ui.py*
*Z3dAlSOSsdAitujoqs*
**

*********************************IfldNINdOXS*********************************

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

**

*(Nfl_AVMTlIdSA0N30H3W30N003S)*
*P-9N*

**

***************************N0IlV0IdIlN3QIQ3H3H31VM**************************

*

*

*

*

*

*

r-9N:Q

001

S^Ql-'U8861.-18-01.

*

:pequLJdBuiegX[quejjno©LM*
:Xgpeq.eejoe[ij*

:eujLipupeq^apeqnduico*
:etuLiptreeq^aquejjno*

*

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

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

"NBISASWV_DO_d3IH13S001A1I1I9YNIdO3SH3H130

inOONISItiVS30W1VGH3H10ANYMO'SONIAVSISO"!'3ild0_d1S01'30YWYG

1VI1N3H03SNO04S30VWVaIVINSOIONIdOd318VI138NDIS3G3_Vttl_0S1IAI0
80SdOHlflY3H1"11VHS1N3A3ONNI"CHndWIdOSS3ddX3_3H1I3^ONIM

ANYdOA±NV_HYMIfTRLIM,SISV£G3QIA0_dSIW31SASWVUDOUd+GV0G3S3H1

6QZQ-LJL9(209)
L00982V'4,J-Pqs6P[d

©L^A'SOOSl

Xupciuco[booApoqped

oqpesi2e[eypuspezLJoqqnvueeqseu.tSi.*on[mjes(WJJ+OYOCBS

*

*

*

*

*

**

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

*

*

*

*

*

*

*

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

*

*

*

*

*

*

*

*

*

*

*

*

*

*

"Q3Ad3S3dSlHOIdTIV'8VMH0STV13WVd8861-A961(o)IHDIdAdOD

(88/02/9)9l'Z*onuoLSJeA

ZL90PX>pnque>j'uoqBuLxei

360H-xog-o*d

uBiseaejPMqj.os[j-Ai-0
qeMipSTBL9UJBd

Xq
1.'V,.

uSlsbqpepLVJeqndujooXqeBjuupSLa'uolsojb'queu
(ND+Gvoass

,as

*

*

*

*

*

*

*

4-.

*

*

*

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

3

o



B[gNtf!

*000*0OOO'O000*0IejnqonjqsensJOrJOLJdj.\,*

*(sjnoq)(sjnoq)8r*

*x*xsnw>i">isnw3wnisavhi*

**

*********************Sd3±3WY_VdONI-LOOd3_f!10n_lSN33AU.38********************

*00*01-000*091*

*oo'zzoloo*on*

*00*920200*0£1*

*00*980900*0Zv*

*OO'tn*0600*0\\*

*00*89061-0*001.*

*00*690_80"06*

*00*180t_0*08*

*00*0606tt"0L*

*00*960162*09*

*00*860069*09*

*00*660061'IV*
*00*001.0088*28*

*00*001OOOL'tZ*

*OO'OOL0000*88I*

*l'ON(WW)'3ZIS310IldYd*ON*
*,^SNoimaiaisiadSNidiN3D_3d*

**

**

*92*1-=XqLABJOOLj.Loeds>ungpeBjetuqns*
*9*2=XqLABJOOLj.Loeds*
**

*****************************SlfldNIAOOTQ1N3WIQ3S****************************

**

*vII*

*•*

*ssynionaiss3hony_qSNonoNnr*

**

******************************>fcjQM_3NG3HSd31VM******************************

Xupdmoo[BooXpoqeed

O

o

o



C

<<< SEDCAD+ >>>

Peabody Coal Company

** **

** JUNCTION 1 , BRANCH 1 , STRUCTURE 1 **

** POND STRUCTURE **

** N6—J **

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

* *

* a SUBWATERSHED INFORMATION *

* *

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

* *

* HYDRAULIC INPUT VALUES . *

* *

* WATER AREA CURVE TC TT ROUTING COEF'S UNIT HYDRO *

* SHED (acre) NUMBER (hr) (hr) K-(hr) X RESPONSE *

*

*

*

*

*

*

*-

*

*

*

4c

*

*-

*

*

1 36.00 83.00 0.117 0.000 0.000 0.000

SEDIMENT INPUT VALUES

WATER SEG

SHED NUM

SOIL LENGTH SLOPE

K (feet) (ft)

INSTANT *

*

*

*

*

*

(RUSLE) *
*

*

*

*

*

*

*

*

CP PART

VALUE OPT

1 1 0.36 660.0 10.0 0.250

COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS

PEAK FLOW RUNOFF SEDIMENT

WATERSHED (cfs) (inches) (tons)

1 38.090 0.628 327.69

D50

(mm)

0.015

1

*******************************************************************************
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.<< SEDCAD+ >>>

Peabody Coal Company

**********************************************************^^5t,^*^^3tc#^3t(3(c^^;4c5K^;<c

* *
* jiiNrnrriN 1 rr_mtw 1 qtdiiptioc 1 *JUNCTION 1 , BRANCH 1 , STRUCTURE 1
* N6-J *

*

*

POND STRUCTURE INFORMATION *

***************************************************************5k*#;tc#^##^^)(c5)c^J)c)(c

*

*

*

*

*

Time Increment of the Routed Hydrograph =
Dead Space of Permanent Pool =

Number of Continuous Stirred Reactors =

0.10 hours

40.00 %

0

*

*

*

*

*

* RIPRAP EMERGENCY SPILLWAY INPUTS*

*

*

*

*

*

*

*

Crest stage of the Emergency Spillway =
Crest Length =
Width =

Outslope factors:

8.000 feet

29.000 feet

20.000 feet

*

*

*

*

*

*

*

*

*

Slope =
Side Slope Ratio =
Safety Factor =

11.00 %

3.00:1

1.20

*

*

*

*

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

JAN 3 1 1989
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<<< SEDCAD+ >»

Peabody Coal Company

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

* RESULTS TO N6-J *
* *

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

36.000 acres *

*

100.000 % *

*

*

*

*

*

*

*

*

*

TOTAL *

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 *

0.00 *

0.00 *

0.00 *

0.00 *

0.00 *

23.16 *

29.98 *

37.36 *

45.45 *

100.23 *

165.14 *

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*-

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

Total Drainage Area to This Point =

Basin Trap Efficiency =

EMERGENCY SPILLWAY OUTSLOPE DESIGN

ELEVATION

6510.00

6510.50

6511.00

6511.50

6512.00

6512.50

6513.00

6513.50

6514.00

6514.50

6515.00

6515.50

6516.00

6516.50

6517.00

6517.50

6518.00

6518.70

6518.80

6518.90

6519.00

6519.50

6520.00

Design Discharge =
Velocity =
Depth of Flow =
Manning's n =
D50 Channel Bed =

D50 Channel Bank =

19.750 cfs

4.809 fps
0.195 feet

0.034

0.397 feet

0.354 feet

DETAILED STAGE-DISCHARGE INFORMATION

STAGE

(ft)

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

5.00

5.50

6.00

6.50

7.00

7.50

8.00

8.70

8.80

8.90

9.00

9.50

10.00

PSW #1

(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

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

ESW

(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

0.00

0.00

0.00

0.00

0.00

23.16

29.98

37.36

45.45

100.23

165.14

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

JAN 3 1
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<<< SEDCAD+ >>>

Peabody Coal Company

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

* *

* JUNCTION 1 , BRANCH 1 , STRUCTURE 1 *
* N6-J *

* HYDROGRAPH (AND SEDIMENTGRAPH) OUT OF THE STRUCTURE *
* *

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

*

* HYDROGRAPH (AND SEDIMENTGRAPH)

*

*

* Time Discharge Sed Disch Time Discharge Sed Disch *

* (hr) (cfs) (mg/l) ! (hr) (cfs) (mg/l) *

* 0.00 0.000 0.000 ! 0.10 0.000 0.000 *

* 0.20 0.000 0.000 ! 0.30 0.000 0.000 *

* 0.40 0.000 0.000 ! 0.50 0.000 0.000 *

* 0.60 0.000 0.000 ! 0.70 0.000 0.000 *

* 0.80 0.000 0.000 ; o.9o 0.000 0.000 *

* 1.00 0.000 0.000 ! 1.10 0.000 0.000 *

* 1.20 0.000 0.000 ! 1.30 0.000 0.000 *

* 1.40 0.000 0.000 ! 1.50 0.000 0.000 *

* 1.60 0.000 0.000 ; i.7o 0.000 0.000 *

* 1.80 0.000 0.000 J 1.90 0.000 0.000 *

* 2.00 0.000 0.000 ! 2.10 0.000 0.000 *

* 2.20 0.000 0.000 2.30 0.000 0.000 *

* 2.40 0.000 0.000 I 2.50 0.000 0.000 *

* 2.60 0.560 0.000 ! 2.70 3.029 0.000 *

* 2.80 7.529 0.000 I 2.90 12.968 0.000 *

* 3.00 18.661 0.000 3.10 19.750 0.000 *

* 3.20 16.703 0.000 3.30 14.476 0.000 *

* 3.40 12.857 0.000 3.50 11.689 0.000 *

* 3.60 10.325 0.000 3.70 8.802 0.000 *

* 3.80 7.677 0.000 3.90 6.848 0.000 *

* 4.00 6.241 0.000 4.10 5.640 0.000 *

* 4.20 5.043 0.000 4.30 4.603 0.000 *

* 4.40 4.280 0.000 4.50 4.044 0.000 *

* 4.60 3.776 0.000 4.70 3.484 0.000 *

* 4.80 3.269 0.000 i 4.90 3.112 0.000 *

* 5.00 2.997 0.000 5.10 2.816 0.000 *

* 5.20 2.585 0.000 5.30 2.415 0.000 *

* 5.40 2.289 0.000 | 5.50 2.197 0.000 *

* 5.60 2.129 o.ooo ; 5.70 2.080 0.000 *

* 5.80 2.045 o.ooo ! 5.90 1.771 0.000 *

* 6.00 1.318 o.ooo ; 6.10 0.980 0.000 *

* 6.20 0.730 o.ooo ; 6.30 0.543 0.000 *

* 6.40 0.404 0.000 J 6.50 0.301 0.000 *

* 6.60 0.224 o.ooo ! 6.70 0.166 0.000 *

* 6.80 0.124 0.000 ! 6.90 0.092 0.000 *

* 7.00 0.069 o.ooo ; 7.10 0.051 0.000 *

* 7.20 0.038 o.ooo ! 7.30 0.028 0.000 *

* 7.40 0.021 o.ooo ! 7.50 0.016 0.000 *

* 7.60 0.012 o.ooo ! 7.70 0.009 0.000 *

* 7.80 0.006 o.ooo ; 7.90 0.005 0.000 *

* 8.00 0.004 o.ooo ; 8.10 0.003 0.000 *

* 8.20 0.002 o.ooo ; 8.30 0.001 0.000 *

* 8.40 0.001 o.ooo ; 8.50 0.001 0.000 *
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•^2 '!. T7f-



O

<<< SEDCAD+ >>>

Peabody Coal Company

*** RUN COMPLETED ***

w Q fi '




	1 V5 C6 AH Sed Structure N6-D1
	57
	58
	59
	60
	61

	1 V5 C6 AH Sed Structure N6-E
	62.pdf
	63
	64
	65
	66

	1 V5 C6 AH Sed Structure  N6-G
	72.pdf
	73
	74
	75
	76

	1 V5 C6 AH Sed Structure N6-H
	77.pdf
	78
	79
	80
	81

	1 V5 C6 AH Sed Structure N6-I
	2 V5 C6 AH Plate 3 Channel Profile A-A N6-I
	1 V5 C6 AH Sed Structure N6-J
	2 V5 C6 AH Plate 3 Channel Profile A-A N6-J

