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BLACK MESA AND KAYENTA MINE “AS-BUILTS”

Impoundment Certification/Reclamation Status

The following Table 1 shows when a structure has been certified by a Registered
Professional Engineer after the structure has been constructed, after remedial work has
been performed, or when the structure has been reclaimed, based on the sediment and water
control structures reference index in Chapter 6, Table 4. Although Volumes 7A to 7F are
not part of the Kayenta or Black Mesa permits, the intention is to. provide the mine
personnel and inspecting regulatory authority a reference copy of the “as-built”
certification drawing, or indicate when a structure is reclaimed. The as-built
certification for roads is included on Drawing No. 85400. Table 1 will be updated

periodically when changes occur to this Table.
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TABLE 1
(Continued)
‘W Const.

Location Cert.** Date of** Reclamation
OBS Structure ID Reference Engineer Const. Cert. Date*
86 J27-RA Vol. 7B Js 03/03/99 -
87 J27-RB Vol. 7B Js 03/03/99 --
88 J27-RC Vol. 7B Js 03/03/99 -
89 J28-A Vol. 1 N/A N/A 1992
90 J28-B vVol. 7B RB 11/28/95 -
91 J28-C Vol. 7B RB 05/02/95 -
92 J28-D Vol. 7B RB 08/10/95 -
93 J28-E Vol. 1 N/A N/A 1992
94 J28-F Vol. 1 N/A N/A 1992
95 J28-G Vol. 7B RB 08/03/95 --
96 J28-H Vol. 1 N/A N/A 1992
97 J28-I Vol. 1 N/A N/A 1992
98 J28-SL Vol. 4 Js 03/07/00 -—
99 KM-A Vol. 1 N/A N/A 1995
100 KM-A2 Vol. 1 N/A N/A 2001
101 KM-A3 Vol. 7B JS 05/09/02 -=
102 KM-B Vol. 7B RB 03/29/85 --
103 KM-C Vol. 7B Js 06/20/89 -=
104 KM-D Vol. 7B RB 04/20/95 -
105 KM-E Vol. 7B RB 04/20/95 -
106 KM-E1 Vol. 7B RB 07/13/95 -
107 KM-FWP Vol. 22 Js 12/03/85 --
108 KM~-TPB Vol. 7B Js 10/14/88 -—
109 KM-TPB1 Vol. 7B Js 07/21/95 -
110 KP Vol. 1 N/A N/A
111 LF-1 Vol. 1 N/A N/A
112 LF-2 Vol. 1 N/A N/A
113 LF-3 Vol. 1 N/A N/A
114 MW-A Vol. 7C RL 01/31/05
115 MW-B ‘Vol. 7C RL 10/29/99
116 N1-AC Vol. 7C RB 05/10/95
117 N1-B Vol. 1 N/A N/A
118 N1-D Vol. 1 N/A N/A
119 N1-E Vol. 1 N/A N/A
120 N1-F vol. 7C RB&JS 05/16/95 & 10/11/96 - ¥ N
121 N1-G vol. 1 N/A N/A 1991 (preldif ’
122 N1-H vol. 1 N/A N/A 1991 (prelawies
123 N1-T Vol. 1 N/A N/A 1991 (prelaw)
124 N1-J Vol. 1 N/A N/A 1991 (prelaw)
125 N1-K vol. 1 N/A N/A 1991 (prelaw)
126 N1-L Vvol. 7C RB 05/31/95 -~
127 N1-M Vol. 7C RB 05/22/95 -
128 N1-N Vol. 1 N/A N/A 1992
129 N1-0 Vol. 7C JS 06/20/89 --
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TABLE 1
(Continued)
Const.

Location Cert.** Date of** Reclamation
0OBS Structure ID Reference Engineer Const. Cert. Date*
174 N9-E Vol. 7D Js 11/03/06 --
175  N9-F Vol. 7D Js 12/29/05 - o
176 N9-G Vol. 7D Js 11/03/06 -
177 N9-H Vol. 7D Js 11/03/06 -
178 N9-I Vol. 7D JS 11/03/06 -—
179 N10-A Vol. 7E Js 10/14/88 -
180 N10-Al vVol. 7E NA&JTS 09/26/95 & 11/12/96 --
181 N10-A2 vol. 7E NA 09/26/95 --
182 N10-B vol. 7E RB 09/18/95 -
183 N10-B1 vol. 7E JS 03/05/98 ) -—
184 N10-C .~ Vol. 7E RB 07/13/95 ==
185 - N10-D Vol. 7E JS 05/22/98 . -
186 N10-D1 Vol. 7E NA . 09/26/95 --
187 N10-E Vol. 1 N/A N/A 1994
188 N1li-A Vol.’7E GA 06/27/08 =
189 N11-Al Vvol. 7E GA 06/27/08 B -~
190 N11l-a2 Vvol. 7E GA 06/27/08 -
191 N-11 Deadhead Rd Vol. 7E RL 12/07/95 --
192 N1l1-C Vol. 7E RL 03/07/95 --
193 N11-E Vol. 7E RL 03/07/95 --
194 N1l1l-G Vol. 7E RL 05/08/95 -
195 N1i-G1l vol. 7E RL 05/08/95 --
196 N11-G2 Vol. 7E JS 06/25/04 -
197 N11-G3 vol. 1 N/A N/A 2003
198 Ni2-A vol. 1 N/A N/A 1994
199 N12-C vol. 7E RL 09/24/01 -
200 N12-C1 Vol. 7E RL 07/12/94 .
201 N12-C2 Vol. 7E RL 07/12/94 el
202 N12-F Vol. 1 N/A N/A
203 N12-G Vol. 1 N/A N/A
204 N12-H Vol. 1 N/A N/A
-205 N12-T Vol. 1 N/A N/A
206 N12-J Vvol. 1 N/A N/A
207  N12-K vol. 1 N/ N/A
208 N1i2-L vol. 1 N/A N/A
209 N12-M Vvol. 7E RL 09/23/94
210 N12-N vol. 7E RB 11/20/95
211 N13-A Vol. 1 N/A N/A
212 N13-B Vol. 1 N/A N/A
213 N13-C Vol. 1 N/A N/A
214 N13-D Vol. 1 N/A N/A
215 N13-E Vol. 1 N/A N/A

O
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TABLE 1

: (Continued)

;fm\

W Const.

Location Cert.** Date of** Reclamation
OBS Structure ID Reference Engineer Const. Cert. Date*
216 N14-A Vol. 1 N/A N/A 1992
217 N14-B Vol. 7F RB&JS 05/11/95 & 11/14/96 -
218 N14-C Vvol. 7F RB 11/20/95 -
219 N14-D Vol. 22 Js 12/03/85 --
220 N14-E Vol. 22 Js 12/03/85 -—-
221 N14-F Vol. 22 Js 12/03/85 --
222 N14-G Vol. 22 Js 12/03/85 -
223 N14-H Vol. 22 Js 12/03/85 --
224 N14-L vol. 1 N/A N/A 1991
225 N14-M vol. 1 N/A N/A 2003
' 226 N14-N Vol. 1 N/A N/A . 1992

227  N14-0 - vol. 1 N/A N/A 1992
228 N1l4-P vol. 7F RB 11/20/95 -
229 N14-Q vol. 7F RB 04/13/95 --
230 N14-R vol. 1 N/A N/A 1992
231 N1l4-S Vol. 1 N/A N/A 1992
232 N14-T Vol. 7F Js 02/14/97 --
233 TPC-A vol. 7F Js 06/13/90 -—
234 TPF-A Vol. 7F RB 12/18/95 --

/n,,.\ 235 TPF-B Vol. 1 N/A N/A 1992

W 236 TPF-C Vol. 1 N/A N/A 1992
237 TPF-D Vvol. 7F RB 11/22/95 -
238 TPF-E vol. 7F Js 10/09/97 -
239 TS-A Vol. 7F BW 12/13/91 -
240 TS-B Vol. 7F BW & RL 12/13/91 & 7/20/95 --
241 Transfer 23/24 HR Vol. 7F BW 10/29/91 -
242 WW-2 Vol. 7F RL 10/29/99 --
243 WW-3 vol. 7F RL 06/24/99 --
244 WW-4 vol. 7 Js 12/14/85 --
245 WW-5 Vol. 7F RL 06/24/99 -~
246 WW-6 Vol. 7F RL 10/29/99 -
247 WW-9 vol. 1 N/A N/A 2000
248 ~ WW-9A vol. 7F RL 02/15/01 -=
249 WW-9B vol. 7F RL 02/15/01 --
250 WW-9C Vol. 7F RL 02/15/01 --
251 WW-9D Vol. 1 N/A N/A 2000

m\ . Calendar year basis

WJ ** Not applicable
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Introduction

Pond J1-RB is an existing incised internal impoundment structure constructed by Peabody
Western Coal Company in the J-1/N-6 reclamation area and is proposed as a permanent
impoundment structure. Peabody Western Coal Company plans to utilize structure J1-RB as
one of the original AZ-0001-E Permit impoundments to mitigate post-mining livestock and
wildlife watering sources, see Chapter 6, Permanent Impoundment section and Chapter 14,
Postmining Water Sources section. The location of Structure J1-RB and its watershed
boundary is shown on Drawing No. 85400 (Sheet L-8)and Drawing No. 85405. The site-
specific general construction plans are shown on Exhibit 1. This as-built report
contains information specific to Structure Jl1-RB. In addition, the spillway design for

J1-RB was evaluated using the 25-year, 6-hour storm.

Mine-wide design, construction, and reclamation 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 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 site of the existing structure J1-RB was inspected in June 2014 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 operation of this
structure. A detailed geotechnical investigation was not performed since the impoundment
is incised, with no embankments and emergency spillway required. Information in Chapter

6, Attachment D was utilized to confirm the stability of the re-graded slopes.

Site Description

Land Use
J1-RB structure has a 23.9-acre combined drainage area and is located on a tributary to
Moenkopi Wash at the Black Mesa Mine. The watershed is classified as 100 percent

reclaimed.



Design Analyses

General

Structure J1-RB as-built report was prepared by a Registered Professional Engineer from
Peabody Western Coal Company. The as-built report was performed in accordance with
applicable 30 CFR 780 and 816 regulations of the United States Department of the
Interior, Office of Surface Mining Reclamation and Enforcement (OSMRE) 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 2010 and was used in the analyses of the structure.

Stability

Structure J1-RB is completely incised and does not incorporate an embankment. All re-
graded (incised) slopes are equal to or flatter than 4.0:1(horizontal to vertical).
Given that the graded side slopes are equal to or flatter than the recommended final

reclamation slopes, the slopes will be stable.

WATER PERSISTENCE

The Water Persistence information is included in the J1/J3/J7/N6é Termination of

Jurisdiction (T0J) application for Pond J1-RB submitted on July 1, 2013 to OSMRE.
WATER QUALITY
The Water Quality information is included in the J1/J3/J7/N6é TOJ application for Pond Jl-

RB.

DIMINUTION OF ADJACENT WATER QUANTITY AND QUALITY

The Diminution of Adjacent Water Quantity and Quality information is included in the

J1/33/37/N6 TOJ application for Pond J1-RB.

Hydrology

The hydrologic analysis was completed using the computer program SEDCAD+ (see Appendices
A, B, and C). Structure J1-RB is classified as a low hazard structure (see Drawing
No.85408). In addition, the Black Mesa Mine area is sparsely populated with no people
living in the downstream flood plain. The structure has a capacity of 31.56 acre-feet:;

therefore, the spillway was analyzed using the 25-year, 6-hour storm for a temporary




impoundment. Structure J1-RB was conservatively assumed to be full to the emergency

spillway at the time of the 10-year storm. The storage capacity of the Structure J1-RB
was analyzed using the 10-year, 24-hour storm. The pond was conservatively assumed to
completely contain the 10-year, 24-hour storm without discharge downstream to Moenkopi

Wash; plus, provide adequate sediment storage volume.

The following parameters were used in the hydrologic analysis:

10-Year 25-Year

24-Hr Storm 6-Hr. Storm
1. Water Course Length, L . . . . . . « + « ¢« « « . 0,290 mi 0.290 mi
2. Elevation Difference, H . . . . . . . . . . . . 55 ft 55 ft
3. Time of Concentration, Tc¢ . . . . . . . . . . . 0.074 hr 0.074 hr
4. SCS Curve Number . . . . . . . . + + ¢ & o o« o & 81 81
5. Rainfall Depth . . . . . . . . . . . ¢« + « o « . 2.1 in 1.9 in
6. Drainage Area . . . . . & « 4 ¢ 4 4 e 4 e e e 23.9 ac 23.9 ac

Hydraulics

The SEDCAD 4 computer program was used to evaluate inflow to the sedimentation structure,
outflow from the structure, and the resulting water surface elevations. The 10-year
storm was routed through Structure J1-RB as will be the worst case scenario during mining
and reclamation. The initial conditions and results of the analysis are summarized in

the following J1-RB hydraulics table:



J1-RB HYDRAULICS TABLE

10-Yr, 24-Hr 25-Yr,
Units Storm Storm
Initial Reservoir Volume Condition Empty Full to emergency
Spillway elevation
Inflow
Peak Flow cfs 18.15 22.96
Volume ac-ft 1.33 1.07
Storage
Peak Stage msl 6657.2 6657.2
Emerg. Spillway Elev. msl 6657.1 6657.1
Peak Storage ac-ft 32.21 32.2
Storage Capacity ac-ft 31.56 31.56
Outflow
Peak Flow cfs N/A 28.0
Spillway Elevation msl 6657.1 6657.1
Embankment Crest Elev. msl 6660.0 6660.0
Peak Stage msl - 6657.2
Freeboard- ft -— 2.8
Emergency Spillway Channel
Flow Depth ft —-— 0.2
Critical Velocity fps - 1.03
Mannings "n" -—— -—— 0.030
Width ft - 30
Outflow Channel
Slope % —-— 0.7
Normal Velocity fps - 1.14
Normal Depth ft —-——— 0.2
-— -— 0.030

Mannings "n"




Emergency Spillway and Outlet Channel

The emergency spillway and outlet channel for J1-RB will be a trapezoidal channel. The
alignment and dimensions are shown on Exhibit 1 and includes the following dimensions:
Minimum Channel Depth (Spillway) . . . . 1.2 ft.
(Outflow) . . . . 1.2 ft.
Channel Width . . . . . . . . . . . . . 30 ft.
Channel Length (Spillway) . . . . . . . 60 ft.
(Outflow) . . . . . . . . 160 ft.
Side Slopes (Hofizontal to Vertical) . . 3:1 or flatter
Average Slope (Spillway) . . . . . . . 0%
Maximum Slope (Outflow) . . . . . . . . 0.7 %

Spillway Elevation . . . . . . . . . . . 6657.1

Storage Capacity

The impoundment stage-capacity table (see Exhibit 1) is based on the 2010 aerial
topographic mapping conducted for Peabody Western Coal Company. The total storage

capacity of Structure J1-RB is designed to contain approximately 31.56 acre-feet.

The calculations for the sediment load entering Structure J1-RB were made utilizing the
Revised Universal Soil Loss Equation with the following parameters:

1. Rainfall Factor, R . . . . . . . . . 40

2. Soil Erodibility Factor, K . . . . . 0.38

3. Slope Factor, LS . . . . . . . . . 4.02

4. Cover Factor, C . . . . . . . . .. 0.15

5. Erosion Control Factor, P . . . . . 0.40

The hydrologic analysis gives the storage volume required to treat the 10-year, 24-hour
storm, and the remaining storage volume available for storing sediment. Structure J1-RB
has sufficient storage by itself. Therefore, the sediment storage capacity was
determined for the structure. The results of the analysis are presented in the following

table.



Storage for Structure Jl-RB

J1-RB

Total Storage Capacity
10-Year, 24-Hour Storm Inflow
Available Sediment

Storage Capacity

Sediment Inflow Rate

Sediment Storage Life

31.56 ac-ft

1.33 ac-ft

30.23 ac-ft

 0.04 ac-ft/yr

755.8 yrs

The following appendices and drawing are attached and complete this as-built report.

Appendix A - Hydrology, Hydraulic, and Sedimentation Calculations for Jl-RB

Appendix B - SEDCAD 4 (Input and Output) 10-Year, 24-Hour Storm Event for J1-RB

Appendix C - SEDCAD 4 (Input and Output) 25-Year, 6-Hour Storm Event for Outflow Spillway

Channel

Exhibit 1 - J1-RB Permanent Impoundment As-Built




APPENDIX A

HYDROLOGY, HYDRAULIC, AND SEDIMENTATION CALCULATIONS

J1-RB




Project: J1-RB Pond

Time of Concentration:

Elevation Difference 6712 - 6657 = 208 ft.
Watercourse Length = 1,532 ft. = 0.290 mi.

Tc = 0.074 hr.

SCS Curve Number:

Cover Soil Area

Type Group CN {Acres) CN*Area

Reclaimed D 81 23.9 1935.9
23.9 1935.9

Weighted CN = 1935.9/23.9 = 81 = Use 81

Drainage Basin Area:

23.9 acres 0.04 sqg. miles

SEDCAD Utility-Routing Parameters:

=
n

0.0 hr

0.0 hr

=<
1]




Project: J1-RB Pond

Revised USLE Calculations:

Soil Erodibility Factor:

Soil Area
Soil Type Group K (Acres) K * Area
Reclaimed D 0.38 23.9 9.08
23.9 9.08

Weighted k = 9.08/23.9 = 0.38 Use 0.38

Soil Erodibility Factor: k = 0.38 (Reclaimed)

" Slope Factor:

Elev. Slope Theta LS

Length (ft) Diff (ft) (%) M (Degrees) (L/72.6)"M*[17.2Sin(Theta)~0.55]

362 40 11.05 0.6 6.33 3.53

467 55 | 11.78 0.6 6.75 4.50

Avg. LS = 4.02

Cover Factor: C = 0.15 {Reclaimed)
Practice Factor: P = 0.40 (Reclaimed)
Rainfall Factor: R = 40

Revised USLE Calculations:

A = R*K*LS*C*P = 3,67 Ton/acre

Sediment Inflow Rate:

DA 23.9 ac.

SDR = 0.95

SI = (A*DA*SDR*94)/192,400 = 0.04 ac-ft/yr




APPENDIX B

SEDCAD 4 (INPUT AND OUTPUT)
10-YEAR, 24-HOUR STORM EVENT

J1-RB




SEDCAD 4 for Windows

Camrinht 1008 J9N1N Pamala | Qehwah

J1-RB Pond Design (10yr-24hr)

Gary Altsisi, P.E.

Peabody Western Coal Co.
P.O. Box 650
Kayenta, AZ 86033

Filename: J1-RB_Pond_Design_10yr24hr.sc4 Printed 06-13-2014



SEDCAD 4 for Windows

Cranrrinht 1008 2010 Pamala | Qchwah

General Information

Storm Information:

Storm Type: NRCS Type I
Design Storm: 10yr-24hr
Rainfall Depth: 2.100 inches

Filename: J1-RB_Pond_Design_10yr24hr.sc4 Printed 06-13-2014



SEDCAD 4 for Windows

Camrinht 1008 2010 Pamoala | Qrhumh

Structure Networking:
Type S;ru (if['::')v)s S;ru M(ljlfkrs:)'( Musk. X | Description
Pond ' #1 ==> End 0.000 0.000 | J1-RB POND
#1
Pond

Filename: J1-RB_Pond_Design_10yr24hr.sc4

Printed 06-13-2014



SEDCAD 4 for Windows

Carrinht 100R J2N10 Pamala | Qehwah

Structure Summary:

Immediate Total Peak Total

Contributing Contributing Discharge Runoff

Area Area g Volume

(ac) (ac) (cfs) (ac-ft)
In 18.15 1.33

#1 23.900 23.900

Out 5.18 1.33

Filename: J1 -RB_Pond_Desig n_10yr24hr.sc4 Printed 06-13-2014






SEDCAD 4 for Windows

Canvrinht 1008 201N Pamala | Qrhwish

Filename: J1-RB_Pond_Design_10yr24hr.sc4

6
Elevation Area Capacity Discharge D%v;;er
(ac) (ac-ft) (cfs) (hrs)
6,649.60 1.628 7.888 0.000
6,650.00 1.667 8.547 0.000
6,650.10 1.708 8.716 0.000
6,650.60 1.915 9.621 0.000
6,651.10 2.135 10.633 0.000
6,651.60 2.366 11.758 0.000
6,652.10 2.609 13.001 0.000
6,652.60 2.865 14,369 0.000
6,653.10 3.132 15.868 0.000
6,653.60 3.411 17.503 0.000
6,654.10 3.702 19.281 0.000
6,654.60 4.005 21.207 0.000
6,655.00 4.255 22.858 0.000
6,655.10 4.255 23.284 0.000
6,655.60 4,255 25.411 0.000
6,656.10 4.256 27.539 0.000
6,656.60 4.256 29.667 0.000
6,657.10 4.256 31.795 0.000 Spillway #1
6,657.20 4.424 32.214 5.179 16.20 Peak Stage
6,657.60 4,539 33.993 27.166
6,658.10 4.831 36.335 54.333
6,658.60 5.132 38.826 131.672
6,659.10 5.442 41.469 213.075
6,659.60 5.761 44.269 318.515
6,660.00 6.023 46.626 416.643
Detailed Discharge Table
Combined
Elevation Emergency Total
1(19] Spiliway (cfs) Discharge
(cfs)
6,641.60 0.000 0.000
6,642.10 0.000 0.000
6,642.60 0.000 0.000
6,643.10 0.000 0.000
6,643.60 0.000 0.000
6,644.10 0.000 0.000
6,644.60 0.000 0.000
6,645.00 0.000 0.000
6,645.10 0.000 0.000
Printed 06-13-2014




SEDCAD 4 for Windows

£ anurinht 1088 _9N1N Pamala | Qehwish

Combined
Elevation Emergency Total
(ft) Spillway (cfs) Discharge
(cfs)
6,645.60 0.000 0.000
6,646.10 0.000 0.000
6,646.60 0.000 0.000
6,647.10 0.000 0.000
6,647.60 0.000 0.000
6,648.10 0.000 0.000
6,648.60 0.000 0.000
6,649.10 0.000 0.000
6,649.60 0.000 0.000
6,650.00 0.000 0.000
6,650.10 0.000 0.000
6,650.60 0.000 0.000
6,651.10 0.000 0.000
6,651.60 0.000 0.000
6,652.10 0.000 0.000
6,652.60 0.000 0.000
6,653.10 0.000 0.000
6,653.60 0.000 0.000
6,654.10 0.000 0.000
6,654.60 0.000 0.000
6,655.00 0.000 0.000
6,655.10 0.000 0.000
6,655.60 0.000 0.000
6,656.10 0.000 0.000
6,656.60 0.000 0.000
6,657.10 0.000 0.000
6,657.60 27.166 27.166
6,658.10 54.333 54.333
6,658.60 131.672 131.672
6,659.10 213.075 213.075
6,659.60 318.515 318.515
6,660.00 416.643 416.643

Filename: J1-RB_Pond_Design_10yr24hr.sc4

Printed 06-13-2014






APPENDIX C

SEDCAD 4 (INPUT AND OUTPUT)
25-YEAR, 6-HOUR STORM EVENT
OUTFLOW SPILLWAY CHANNEL

J1-RB



SEDCAD 4 for Windows

Carvrinht 1008 2N10 Pamala | Qrhuah

J1-RB Pond Design (25yr-6hr)

Gary Altsisi, P.E.

Peabody Western Coal Co.
P.O. Box 650
Kayenta, AZ 86033

Filename: J1-RB_Pond_Design_25yr6hr.sc4 Printed 06-13-2014



SEDCAD 4 for Windows

Carrinht 1008 201N Pamala | Qrhumah

General Information

Storm Information:

Storm Type: NRCS Type II
Design Storm: 25yr-6hr
Rainfall Depth: 1.900 inches

Filename: J1-RB_Pond_Design_25yr6hr.sc4 Printed 06-13-2014



SEDCAD 4 for Windows

Crmrinht 1008 2N1N Pamala | Qrhwah

Structure Networking:
Stru  (flows  Stru | Musk. K -
Type # into) # (hrs) Musk. X | Description
Pond #1 ==> End 0.000 0.000 | J1-RB POND
#1
Pond

Filename: J1-RB_Pond_Design_25yr6hr.sc4 Printed 06-13-2014



SEDCAD 4 for Windows

Cramrinht 1008 2010 Pamala | Sehuamah

4
Structure Summary:
Immediate Total Peak Total

Contributing Contributing Discharge Runoff

Area Area 9 Volume

(ac) (a0) (cfs) (ac-t)
In 22.96 1.07

#1 23.900 23.900
QOut 5.39 1.08
Printed 06-13-2014

Filename: J1-RB_Pond_Design_25yr6hr.sc4






SEDCAD 4 for Windows

Camminht 1008 2N1N Pamala | Qrhuah

6
Elevation Area Capacity Discharge D_ehv:::er
(ac) (ac-ft) (cfs) (hrs)

6,649.60 1.628 7.888 0.000

6,650.00 1.667 8.547 0.000

6,650.10 1.708 8.716 0.000

6,650.60 1.915 9.621 0.000

6,651.10 2,135 10.633 0.000

6,651.60 2.366 11.758 0.000

6,652.10 2.609 13.001 0.000

6,652.60 2.865 14.369 0.000

6,653.10 3.132 15.868 0.000

6,653.60 3.411 17.503 0.000

6,654.10 3.702 19.281 0.000

6,654.60 4.005 21.207 0.000

6,655.00 4.255 22.858 0.000

6,655.10 4.255 23.284 0.000

6,655.60 4.255 25411 0.000

6,656.10 4.256 27.539 0.000

6,656.60 4.256 29.667 - 0.000

6,657.10 4.256 31.795 0.000 Spillway #1
6,657.20 4.425 32.231 5.389 8.65 Peak Stage
6,657.60 4.539 33.993 27.166

6,658.10 4.831 36.335 54.333

6,658.60 5.132 38.826 131.672

6,659.10 5.442 41.469 213.075

6,659.60 5.761 44.269 318.515

6,660.00 6.023 46.625 416.643

Detailed Discharge Table

Combined
Elevation Emergency -~ Total
(ft) Spillway (cfs) Discharge
(cfs)
6,641.60 0.000 0.000
6,642.10 0.000 0.000
6,642.60 0.000 0.000
6,643.10 0.000 0.000
6,643.60 0.000 0.000
6,644.10 0.000 0.000
6,644.60 0.000 0.000
6,645.00 0.000 0.000
6,645.10 0.000 0.000
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Combined
Elevation  Emergency Total
(ft) Spillway (cfs) Discharge
(cfs)
6,645.60 0.000 0.000
6,646.10 0.000 0.000
6,646.60 0.000 0.000
6,647.10 0.000 0.000
6,647.60 0.000 0.000
6,648.10 0.000 0.000
6,648.60 0.000 0.000
6,649.10 0.000 0.000
6,649.60 0.000 0.000
6,650.00 0.000 0.000
6,650.10 0.000 0.000
6,650.60 0.000 0.000
6,651.10 0.000 0.000
6,651.60 0.000 0.000
6,652.10 0.000 0.000
6,652.60 0.000 0.000
6,653.10 0.000 0.000
6,653.60 0.000 0.000
6,654.10 0.000 0.000
6,654.60 0.000 0.000
6,655.00 0.000 0.000
6,655.10 0.000 0.000
6,655.60 0.000 0.000
6,656.10 0.000 0.000
6,656.60 0.000 0.000
6,657.10 0.000 0.000
6,657.60 27.166 27.166
6,658.10 54.333 54.333
6,658.60 131.672 131.672
6,659.10 213.075 213.075
6,659.60 318.515 318.515
6,660.00 416.643 416.643

Filename: J1-RB_Pond_Design_25yr6hr.sc4
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J1-RB POND SPILLWAY CHANNEL
Material: Graded Spoil

Trapezoidal Channel
Bottom SidLelli si:ig!ht Stope (%)  Manning Freeboard Freeboard Freeboard ";‘"I‘étg;g
eslope eslope ope (% anning's n Mult. ¢
Width (1) ™ patio Ratio Depth () ~ %ofDepth yp (ps)
30.00 8.0:1 10.0:11 0.5 0.0300 1.00 5.0
w/o Freeboard w/ Freeboard

Design Discharge: 5.39 cfs

Depth: 0.17 ft 1.17 ft

Top Width: 32,99 ft 50.99 ft
Velocity: 1.03 fps
X-Section Area: 5.24 sq ft
Hydraulic Radius: 0.159 ft
Froude Number: 0.46

SEDCAD Utility Run Printed 06-24-2014
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J1-RB POND SPILLWAY OUTFLOW CHANNEL
Material: Graded Spoil

Trapezoidal Channel
Bottom Sidléirt su'izi glh y Slope (%)  Manning! Freeboard  Freeboard 1o 210 5’?@2’13
f ope esloj 0 anning's n e
width @) T Rt TN pepth () worvepth X | (g
30.00 8.0:1 10.0:1 0.7 0.0300 1.00 5.0
w/o Freeboard w/ Freeboard
Design Discharge: 5.39cfs
Depth: 0.15 ft 1.15ft
Top Width: 3271 ft 50.71 ft
Velocity: 1.14 fps
X-Section Area: 4,72 sq ft
Hydraulic Radius: 0.144 ft
Froude Number: 0.53

SEDCAD Utility Run Printed 06-13-2014






APPENDIX A

HYDROLOGY, HYDRAULIC, AND SEDIMENTATION CALCULATIONS

J1-RA



Project: J1-RA Pond

Revised USLE Calculations:

Soil Erodibility Factor:

Soil Area
Soil Type Group K {Acres) K * Area
16 B 0.05 16.7 0.84
Reclaimed D 0.38 245.3 93.21
262.0 94.05

Weighted k = 94.05/262.0 = 0.359 Use 0.36

Soil Erodibility Factor: k = 0.36 (Reclaimed)

Slope Factor:

Elev. Slope Theta LS
Length (ft) Diff (ft) (%) M {Degrees) (L/72.6)"M*[17.2Sin(Theta)-0.55]
445 55 12.36 0.6 7.08 4.66
381 60 15.75 0.6 9.02 5.80
545 90 16.51 0.6 9.46 7.63

Cover Factor: C = 0.15 (Reclaimed)
Practice Factor: P = 0.40 (Reclaimed)
Rainfall Factor: R = 40

Revised USLE Calculations:

A = R*K*LS*C*P = 5.21 Ton/acre

Sediment Inflow Rate:

DA = 262.0 ac.

SDR = 0.90 "%)

SI = (A*DA*SDR*94)/192,400 = 0.60 ac-ft/yr



Project: J1-RA Pond

Time of Concentration:

6905 - 6697 = 208 ft.

n

Elevation Difference

Watercourse Length 6,713 ft. = 1.271 mi.

Tc = 0.353 hr.

SCS Curve Number:

Cover Soil Area

Type Group CN {Acres) CN*Area

Reclaimed b 81 16.7 1085.5

Pinyon/Juniper B 65 245.3 19869.3
262.0 20954.8

Weighted CN = 20954.8/262.0 = 79.98 = Use 80

Drainage Basin Area:

262.0 acres 0.41 sq. miles

SEDCAD Utility-Routing Parameters:

K = 0.0 hr

X =0.0 hr




impoundment. Structure Jl1-RA was conservatively assumed to be full to the emergency

spillway at the time of the 10-year storm. The storage capacity of the Structure Jl-RA
was analyzed using the 10-year, 24-hour storm. The pond was conservatively assumed to
completely contain the 10-year, 24-hour storm without discharge downstream to Moenkopi

Wash; plus, provide adequate sediment storage volume.

The following parameters were used in the hydrologic analysis:

10-Year 25~-Year

24-Hr storm 6-Hr. Storm
1. Water Course Length, L . . . . . . . . +« « + . . 1.271 mi 1.271 mi
2. Elevation Difference, H . . . . . . . . . . . . 208 ft 208 ft
3. Time of Concentration, T¢ . . . . . . . . . . . 0.353 hr 0.353 hr
4. SCS Curve Number . . . .« « « + « o o o o = « « =« 80 80
5. Rainfall Depth . . . . . . . . +« ¢« ¢ « ¢ v « « & 2.1 in 1.9 in
6. Drainage Area . . . + « + « « « « « = « « « .+ . 262.0 ac 262.0 ac

Hydraulics

The SEDCAD 4 computer program was used to evaluate inflow to the sedimentation structure,

outflow from the structure, and the resulting water surface elevations. The 10-year
storm was routed through Structure J1-RA as will be the worst case scenario during mining
and reclamation. The initial conditions and results of the analysis are summarized in

the following J1-RA hydraulics table:




J1-RA HYDRAULICS TABLE

10-Yr, 24-Hr 25-Yr, 6-Hr
Units Storm Storm
Initial Reservoir Volume Condition Empty Full to emergency

Spillway elevation

Inflow
Peak Flow cfs 90.15 102.0
Volume ac-ft 10.9 8.8
Storage
Peak Stage msl 6697.5 6697.5
Emerg. Spillway Elev. msl 6697.1 6697.1
Peak Storage ac-ft 29.6 29.9 ’
Storage Capacity ac-ft 26.07 26.07
Outflow
Peak Flow cfs N/A 28.0 /ﬂm%
Spillway Elevation msl 6697.1 6697.1
Embankment Crest Elev. msl 6700.0 6700.0
Peak Stage msl —— 6697.5
Freeboard ft -— 2.5

Emergency Spillway Channel

Flow Depth ft -——- 0.4

Critical Velocity fps -— 1.64

Mannings "n" --- -— 0.030
Width . ft -— 42

Outflow Channel

Slope % -— 12.5
Normal Velocity fps -—= 4.56
Normal Depth ft — 0.2

Mannings "n" -—= -— 0.030




Emergency Spillway and Outlet Channel

The emergency spillway and outlet channel for Jl1-RA will be a trapezoidal channel. The
alignment and dimensions are shown on Exhibit 1 and includes the following dimensions:
Minimum Channel Depth (Spillway) . . . . 1.4 ft.
(Outflow) . . . . 1.2 ft.
Channel Width . . . . . . . . . . . . . 42 ft.
Channel Length (Spillway) . . . . . . . 100 ft.
(Outflow) . . . . . . . . 200 ft.
Side Slopes (Horizontal to Vertical) . . 3:1 or flatter
Average Slope (Spillway) . . . . . . . 0s
Maximum Slope (Outflow) . . . . . . . . 12.5 %

Spillway Elevation . . . . . . . . . . . 6697.1

Storage Capacity

The impoundment stage-capacity table (see Exhibit 1) is based on the 2010 aerial
topographic mapping conducted for Peabody Western Coal Company. The total storage

capacity of Structure J1-RA is designed to contain approximately 26.07 acre-feet.

The calculations for the sediment load entering Structure J1-RA 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 . . . . + + « « & 6.03

4. Cover Factor, C . . . . . . . . . . 0.15

5. Erosion Control Factor, P . . . . . 0.40

The hydrologic analysis gives the storage volume required to treat the 1l0-year, 24-hour
storm, and the remaining storage volume available for storing sediment. Structure J1-RA
has sufficient storage by itself. Therefore, the sediment storage capacity was
determined for the structure. The results of the analysis are presented in the following

table.



Storage for Structure J1-RA

J1-RA
Total Storage Capacity 26.07 ac-ft
10-Year, 24-Hour Storm Inflow 10.91 ac-ft
Available Sediment
Storage Capacity 15.16 ac-ft

Sediment Inflow Rate

Sediment Storage Life

0.60 ac-ft/yr

25.3 yrs

The following appendices and drawing are attached and complete this as-built report.

Appendix A - Hydrology, Hydraulic, and Sedimentation Calculations for J1-RA

Rppendix B — SEDCAD 4 (Input and Output) 10-Year, 24-Hour Storm Event for J1-RA

Appendix C - SEDCAD 4 (Input and Output) 25-Year, 6-Hour Storm Event for Outflow Spillway

Channel

BExhibit 1 - J1-RA Permanent Impoundment As-Built




APPENDIX B

SEDCAD 4 (INPUT AND OUTPUT)
10-YEAR, 24-HOUR STORM EVENT

J1-RA
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J1-RA Pond Design (10yr-24hr)

Gary Altsisi, P.E.

Peabody Western Coal Co.
P.O. Box 650
Kayenta, AZ 86033

Filename: J1-RA_Pond_Design_10yr24hr.sc4 Printed 06-13-2014
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General Information

Storm Information:

Storm Type: NRCS Type I
Design Storm: 10yr-24hr
Rainfall Depth: 2.100 inches

Filename: J1-RA_Pond_Design_10yr24hr.sc4 Printed 06-13-2014
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Structure Networking:
Type Sgu (::'c;:)s Sgu lei'nsr':)K Musk. X | Description
Pond #1 ==> End 0.000 0.000 | J1-RA POND
#1
Pond

Filename: J1-RA_Pond_Design_10yr24hr.sc4 Printed 06-13-2014
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Structure Summary:
Immediate Total Peak Total

Contributing Contributing Discharge Runoff

Area Area g Volume

(ac) (ac) (cfs) (ac-ft)
In 80.15 10.90

#1 262.000 262.000

Out 25.73 10.91

Filename: J1-RA_Pond_Design_10yr24hr.sc4 Printed 06-13-2014
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Filename: J1-RA_Pond_Design_10yr24hr.sc4

6
Elevation Area Capadity Discharge D%ﬁer
(a0) (ac-f) (cfs) trs)
6,697.10 7.885 26.082 0.000 Spillway #1
6,697.50 9.146 29.485 25.198 21.80
6,697.51 9.231 29,569 25.730 0.30 Peak Stage
6,698.00 10.852 34.478 56.704
6,698.50 12.707 40.361 152,781
6,699.00 14,706 47.208 295.506
6,699.50 16.849 55.091 486.736
6,700.00 19.137 64.081 728.105
Detailed Discharge Table
Combined
Elevation Emergency Total
() Spiliway (cfs) Discharge
(cfs)
6,689.00 0.000 0.000
6,689.50 0.000 0.000
6,690.00 0.000 0.000
6,690.50 0.000 0.000
6,691.00 0.000 0.000
6,691.50 0.000 0.000
6,692.00 0.000 0.000
6,692.50 0.000 0.000
6,693.00 0.000 0.000
6,693.50 0.000 0.000
6,694.00 0.000 0.000
6,694.50 0.000 0.000
6,695.00 0.000 0.000
6,695.50 0.000 0.000
6,696.00 0.000 0.000
6,696.50 0.000 '0.000
6,697.00 0.000 0.000
6,697.10 0.000 0.000
6,697.50 25.198 25,198
6,698.00 56.704 56.704
6,698.50 152.781 152.781
6,699.00 295.506 295.506
6,699.50 486.736 486.736
6,700.00 728.105 728.105
Printed 06-13-2014







APPENDIX C

SEDCAD 4 (INPUT AND OUTPUT)
25-YEAR, 6-HOUR STORM EVENT
OUTFLOW SPILLWAY CHANNEL

J1-RA



SEDCAD 4 for Windows

Cnamrinht 18R 2N1N Pamala | Qrhunh

J1-RA Pond Design (25yr-6hr)

Gary Altsisi, P.E.

Peabody Western Coal Co.
P.O. Box 650
Kayenta, AZ 86033
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General Information

Storm Information:

Storm Type: NRCS Type I
Design Storm: 25yr-6hr
Rainfall Depth: 1.900 inches

Filename: J1-RA_Pond_Design_25yr6hr.sc4 Printed 06-13-2014
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Structure Networking:
Type Sgu (ifr]\(;ov;s Sl;u M(uhslr:)l( Musk. X | Description
Pond #1 ==> End 0.000 0.000 | J1-RA POND
#1
Pond

Filename: J1-RA_Pond_Design_25yr6hr.sc4 Printed 06-13-2014
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Structure Summary:
Immediate Total Peak Total

Contributing Contributing . Runoff

Area Area Discharge Volume

(a0) (ac) (cfs) (ac-ft)
In 101.98 8.78

#1 262.000 262.000

Out 27.98 8.78

Filename: J1-RA_Pond_Design_25yr6hr.sc4

Printed 06-13-2014
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Hevation Area Capadty  Discharge D%":;e"
(ac) (ac-ft) (cfs) (hrs)

6,697.10 7.885 26.082 0.000 Spillway #1
6,697.50 9.146 29.485 25.198 14.80

6,697.54 9.349 29.926 27.981 0.75 Peak Stage
6,698.00 10.852 34.478 56.704

6,698.50 12.707 40.361 152.781

6,699.00 14.706 47.208 295.506

6,699.50 16.849 55.091 486.736

6,700.00 19.137 64.081 728.105

Detailed Discharge Table

Combined
Elevaton  Emergency Total
(ft) Spillway (cfs) Discharge
(cfs)
6,689.00 0.000 0.000
6,689.50 0.000 0.000
6,690.00 0.000 0.000
6,690.50 0.000 0.000
6,691.00 0.000 0.000
6,691.50 0.000 0.000
6,692.00 0.000 0.000
6,692.50 0.000 0.000
6,693.00 0.000 0.000
6,693.50 0.000 0.000
6,694.00 0.000 0.000 |
6,694.50 0.000 0.000
6,695.00 0.000 0.000
6,695.50 0.000 0.000
6,696.00 0.000 0.000
6,696.50 0.000 0.000
6,697.00 0.000 0.000
6,697.10 0.000 0.000
6,697.50 25.198 25.198
6,698.00 56.704 56.704
6,698.50 152.781 152,781
6,699.00 295.506 295.506
6,699.50 486.736 486.736
6,700.00 728.105 728.105
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1
Material: Graded Spoil
Trapezoidal Channel
Bottom Left Right | Freeboard  Freeboara  Freeboard Limiting
Width (ft) Sideslope  Sideslope  Slope (%)  Manning's n Mult. x Velodity
Ratio Ratio Depth (ft) % of Depth (VxD) (fps)
42.00 15.0:1 16.0:1 125 0.0300 1.00 5.0
wj/o Freeboard w/ Freeboard
Design Discharge: 27.98 cfs
Depth: 0.14 ft 114 ft
Top Width: 46.31 ft 77.31 ft
Velodity: 4.56 fps
X-Section Area: 6.13sq ft
Hydraulic Radius: 0.132 ft
Froude Number: 221
Printed 06-13-2014

SEDCAD Utility Run



SEDCAD 4.0

Crmrinht 1002.2N1N Pamala | Qehush

J1-RB POND SPILLWAY CHANNEL
Material: Graded Spoil

Trapezoidal Channel
Bottorn Sldtilft Si:ieglht Stope (%) Marnt Freeboard  Freeboard  'reeboard \'-I"?mf;e
. ope ope ope (% anning's n Mult. x eloci
Width (R) ™ patio Ratio Depth () ~ %of Depth 1,0 (fps)
30.00 8.0:1 10.0:1 0.5 0.0300 1.00 5.0
w/o Freeboard w/ Freeboard
Design Discharge: 5.39 cfs
Depth: 0.17 ft 1.17 fi
Top Width: 32.99 ft 50.99 ft
Velocity: 1.03 fps
X-Section Area: 5.24sq ft
Hydraulic Radius: 0.159 ft
Froude Number: 0.46

SEDCAD Utility Run

Printed 06-13-2014
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