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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
dicturbed areas of the Blacl Mesa Mine. The location of Structure
N6-I is shown on Plate 1, Site Plan, Drawing No. £5400 (Sheet K-7),
and Drawing No. 85405,

This design report contains infermation specific to Structure N6-
I. Regional site information i1s 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 with the methods and results of analyses used for
slope stability, hydrclogyv, and hvdraulics.

Inspection

The proposed site of Structure NEé-I 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
investigation was not performed, rather the information i1n 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 zrea and is located
on a tributary of Ccal Mine Wash at the Black Mesa Mine. The
watershed is claszified as 15 percent Pincn/Juniper, 7 percent
Sage-grass, 21 reclaimed, and 57 disturbed.

Embankment

A homogenecus earthen embankment, a minimum of fifteen fest 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 gectechnical
consideraticnz zuch as slope stability since the foundation or
embaniment macerial types have not been determined. The zssumed
slopes were zelected on the basis of Table 3-¢6, Attachment D", of
the Black Mesa PAP. The zlopes selected are ccnservative for the
decign  height of embankment based on the results «of the
aforeirentioned generalized stability analysic. The inciszed porticon
cf the structure will be excavatsd at 3:1 (heorizontal to vertigal)
clopes.



Design Analyses

General
Structure N6-I was designed by a compliance =ngineer from Peabody
Coal Company. The design was performed in accordance with
applicable 30 CFR 730 and 516 regulations of the United States
Department of Interior, Office of Surfacz Minins (0CM) and included
a review of available project files. The moct current information
contained in the Peabody Cecal Company files includes topographic
maps developed from aerial photography flown zn 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 £ill materials and the type of foundation will be
identified in the field during constructicn and stable slopes will
- be chosen based on the category classification of the structure.

Hydrology

The hydrolegic analysis was completed using the generalized
computer program SEDCAD+ (see Appendix A, B, and C). Structure N6-
I iz 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 stcrage capacity of Structure N6-I was
analyzed using the 10-vear, 24-hour storm.

The following parameters were used in the hydrolecgic analysis:

1. Water Coursge length, L . . . . . . . . . . . . 0.490 mi

2. Elevation Difference, H . . . . . . . .-. . . 129 ft

3. Time of Concentration, T¢ . . . . . . . . . . 0.222 hr

4. 8CS Curve Number . . . . . . . . . . . . . . . g8

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

6. Drainage Area . . . . . . .+ W e e 98.0 ac

Hvdraulicse

The SEDCAD+ program was used to evaluate inflow to the plannad
sedimentation structure, ocutflcw from the structure, and the
resulting water surface elevaticns. The initial conditions and
recults of the analysiz zre summarized in the following table.

o



N6-T HYDRAULICS

10-Year 25-Year
24-Hour 6-Hour
Units Sterm Storm
Initial Reservoir Volume
Condition Emptyv Full to the
spillway
elevation
Inflow
Peak Flow . . . . . . cfs 70.9 83.2
Volume .« « . . . . acre-ft 8.5 7.2
Storage
Peak Stage . . . . . ft 6529.0 6533.0
Spillway Elevatlon . . ft 6532.0 -
Peak Storage. . . .acre-ft 8.5 -
Storage Capacity . acre-ft 12.4 -=
Outflow
Pealt Flow . . . . . . cfs 0 63.7
Embankment Crest
Elevation . . . . ft - 6535.0
Peak Stage . . . . . . ft - 6533.0
Freeboard . . . . . . ft - 2.0
Spillway Channel _
Flow Depth . . . . ft -~ 1.0
Critical Veloc1ty . . fp=s -— 3.96
Manning's "n". . . . . -- 0.044
OQutflow Channel
Slope. . . e . . 3 - 25.0
Normal Veloc1ty . . . fps - 7.1
Normal Depth . . . . . .£f —c= 0.3
Manning's "a". . . . . -- 0.044

wd



Emergency Spillway _Channel

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

Channel Depth (Spillway) . e e e .. .20 ft.
(Outflow). . . . . . . . .2.0 ft.
Channel Wadth . . . . . . . . . . . . . 20 ft.
Channel Length (Spillway). . . . . . . . 28 ft.
(Outflow) . . 175 ft.
Side Slopes (Horizontal to Verflcal) . .3:1 or flatter
Average Exit Slope (Spillway). 0 percent
{Outlfow) . . . 25 percent
Inlet Elevation . . . . . . . . . . . . B532.0

Storage Capacity

The impoundment volume-elevation curve is based on site specific
surveys conducted for Peabody <Coal Company's August - 1984
insgection, 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, 8o1l t=‘J:r~c13.b111t3( Factor, K. . . . 0.28
3. Slcpe Factor, LS . . . . . . . . . £E.36
4, Cover Factor, . . . . . . 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 Capac‘ty .. e - . . . 12.39 acre-ft
10-year, 24-hour Storm Inflow « « + . . . 8.54 acre-ft
Available Sediment Jtorage Capacity . . . .3.85 acre-ft
Sediment Inflow Rate . . . . . . . . . . 0.820 acre-ft/yr
Zediment Storage Life . . . . . . . . . . .4.70 years
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APPENDIX A

HYDROLOGY AND HYDRAULIC CALCULATIONS N6-1I



N6-1

Hydrology and Hydraulic Calculations

Time of Concentration (T,)
Overland Method (SEDCAD Utility)

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

Near Bare, Overland, Land Use #5
T, = 0.322 hrs.

USLE Calculation

A = (R)(K)(LS)(C)(P)
R = 40
K=0.28
LS = (L/72.6)%(17.2 sin © - 0.55)
= (420/72.6)"4(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



TRAPEZOIDAL CHANMEL ANALYEIS
CRITICAL DEPTH COMPUTATION
September 2&, 1988

FRCGGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per BeC0Nd ). . v .t ittt it s e senranns 64.0
Manning's Roughhess Coetficient (N-value). ... .o J.0440
Channel Zide 3lope - Left Side (horizontal/vertical).... 3.00
Channei Side Slope - Right £ide (horizontal/vertical)... 3.00
Channel Bottom Width (feet ). . it it ittt it caanns 30.0

PROGRAM RESULTS:

DESCRIPTICN VALUE
Critical DepPth (T BT ). vt it it b ettt it vttt e s ansasansenenn 0.51
Critical STope (feet per fooL) ... ..ttt mnnnnnennen 0.0361
FTlow Velocity (feet per second) . ... i it e otnannsns 3.96
Froude MNUMDEE . ottt it ittt et ittt et s s e esannessaneeensnsenas 1.000
Velocity Head (feet) ... .. iiir it ittt iiieetnsnannnsonns 0.24
Energy Head (feel ). ... .. ittt e en i nensnasoaensena 0.78
Cross—-Sectional Area of Flow (square feet).........c.... 16.14
Top viidth of Flow (Feet ). vt i it ittt sttt s n s st nensenn 33.07

TRAPEZCQIDAL CHANNEL ANALYEIZS COMFUTER PROGRAM, Version 1.1 (c) 1925
Dodson & Associates, Inc.. 7015 W. Tidwell, #107, Houston, TX 77082
(713) 835-8322. A manual with =sguations & flow chart is available.



TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION
September 28, 1988

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second)....oie e cnneainrasasas 64.0
Channe)! Rottom Slicpe (feet per foot). ... it it in i nnnan L2E0C
Manning‘®s Raughness Coefficient (n-value)...........c....

Channel Side Slope - Left 8ide {(heorizontal/vertical)....
Channel Side Slope - Right Side (horizontal/vertical)...
Channel Bottom Width (feet ). ... ittt iie it 3

PROGRAM RESULTS:

CESCRIPTION : VALUEZ
Normal Depth (et ). .. inin et ittt ittt a st naonnnnennns 0.29
Flow velocity (feet per second). ... ie ittt nvennnnas 7.21
Froude Number (Flow 1is Super-Critical)............c..... 2.404
Velocity Head (feet ). . . . . ittt itneaasoncnaeanetonenees 0.281
Energy Head (feet). .. . ..u it nirnnsnenarsansansssnnsons 1.10
Cross—-8ectional Area of Flow (square feet)..... .o innn 8,87
Top Width of Flow (fe=t)... ... ... 500DO0O0OC0OOOD0CA000EC 31.72

TRAPEZDIDAL CHANNEL AMALYEIZS COMPUTER PROGRAM, Version 1.1 (o) 1923
Dodsmon &  Asscciates, Inc., 7015 W. Tidwell, #107, Houston, TX 77052
(713) 895-5222, A manuail with equations & flow chart is available.



APPENDIX B

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