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CHAPTER 6

FACILITIES

Introduction

This chapter contains a description of the existing and proposed structures to be used in
connection with or to facilitate the surface coal mining and reclamation activities at
the Kayenta Mining Complex as described in this mine plan. For existing structures, a
showing is made regarding compliance with the performance standards of 30 CFR Chapter
V11, Subchapter K. For this purpose, the consulting engineering firm of Dames and Moore
was retained to assist engineers at Peabody Western Coal Company (PWCC). Where
necessary, a compliance plan is included which details the proposed modifications needed
to assure compliance with the above standards. In addition, a construction schedule is

included for such modifications (see Drawing No. 85406 and Table 10).

The need for new facilities is discussed. Where required for compliance or operations,
new facilities have been identified and a schedule for design submission is included (see
Table 1). In the case of diversions, the design information has been included in this

submittal.

It is important to remember that the Black Mesa Mine is an inactive mine since 2006, and
Kayenta Mines is an active existing coal mine which require numerous support facilities.
All facilities are either pre-law or have been approved under previous or current

permits.

Facilities Design Schedule

New facility designs which are not already included in Volumes 2 through Volume 7 and
required in connection with or to facilitate the life-of-mine surface coal mining and
reclamation plan are identified in Table 1 along with the estimated date of submission of
the design plans. The Hlocation of these facilities may be found on the mine plan,
facilities, and sediment and water control structures maps (Drawings 85210, 85400, 85405,

and 85460 to 85490).
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Mining Subarea

TABLE 1

Facility Design Schedule

Facility 1.D.

Actual or Estimated
Submittal Date”™

J2-A MSHA Dam

J3-G

J21-A

N5-A

TPF-E

J21-C

N11-G

J1-RA

J1-RB

N5-A2

J7-R

J7-JR MSHA Dam

N6-L

N10-Al

N10-D

N10-F

N10-G

N10-G1

J16-G

N14-F

N14-G

N14-H

J19-RB

J3-D

J3-E

5/14/85 (2050)
12/16/85 (2050)
12/16/85 (20159)
12/16/85 (2015)
1996 (2050)
1/89 (2015)
(1993)/(2015)
(2009)/(2015)
(2009) /(2015)
2009)/(2013)
1997 (2013)
(2036) /(2050)
(2036) /(2015)
(2020) /(2050)
(2026) /(2050)
2026

2026

2026

(2004) /(2050)
(2004) /(2050)
(2004) /(2050)
(2004) /(2050)
(2036) /(2050)
(2036) /(2050)

(2036) /(2050)
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Mining Subarea

TABLE 1 (Cont.)

Facility Design Schedule

Facility 1.D.

Actual or
Estimated

Submittal Date”™

Overland Conveyor

Overland Conveyor

J-28

N-11

N-11

N-11

N-11

N-11

N-11

N-11

N-11

N-11

N-11

N-11

J-21w

J-21w

J-21w

J-21w

J-21w

J-21w

J-21w

J-21w

J-21w

J-21w

J-21w

J-21w

EXT.

EXT.

EXT.

EXT.

EXT.

EXT.

EXT.

EXT.

EXT.

EXT.

EXT.

J7-Dam
J16-A
J16-L
N12-C
N14-D
TPF-D
TPF-E
J28-SL
N11-H
N11-1
N11-11
N11-12
N11-J
N11-J1
N11-J2
N6-M
N6-M1
N-11 EXTENSION NORTH ROAD
N-11 EXTENSION SOUTH ROAD
J21W-A
J21W-B
J21wW-C
J21W-D
J21W-E
J21W-F
J21W-G
J21W-H
J21W-1
J21W-J
J21W-K

J21W-L

(2050)
(2050)
(2050)
(2050)
(2050)
(2050)
(2050)
(2042)
2004
2004
2004
2004
2004
2004
2004
2009/(2030)
2013
2004
2004
2012
2012
2012
2012
2012
2019
2019
2019
2019
2019
2019
2019
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TABLE 1 (Cont.)

Facility Design Schedule

Actual or Estimated

Mining Subarea Facility 1.D Submittal Date™
J-21W J21W-M1 2019
J-21W J21W-M 2019
N-10 N10-H 2020
N-10 N10-1 2020
N-10 N10-J 2020
N-10 N10-K 2020
J-21 J21-L 2025
J-21 J21-M 2025
J-21 J21-N 2025
J-21 J21-N1 2025
J-28 J28-J 2035
J-28 J28-J1 2035

*Dates in parentheses indicate permanent impoundment design submittal date. Submittal

date based on calendar year.
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Diversions
Introduction. PWCC constructed five diversions from 1980 to 1983 on the Kayenta
leasehold as presented in Attachment B. They include the Coal Mine Wash Channel Change
(C.M.W.-C.C.), J-16 Channel Change (J16-C.C.), N-7/8 Channel Change (N-7/8-C.C.), N-14
Channel Change (N14-C.C.), and the N14-S Diversion. All of these structures were
previously permitted under Permit AZ-0001. In addition, in 1993 PWCC constructed the
Reed Valley Channel Diversion. The "as-built" was included in the April 19, 1994 J-19
Haul Road construction certification submittal. Design plans are included as Attachment
C. This diversion is required to facilitate the J-19 Haul Road crossing of the Reed
Valley Wash, to enable PWCC to maximize coal recovery, and to perform final reclamation
grading in the J-19 mining area next to the J-19 Haul Road crossing. The location of
these diversions are located on Drawing No. 85400, Drainage Area and Facilities Map and

Drawing No. 85405, Sediment and Water Control Structures Map.

Most of the streams on the Peabody Ileasehold flow only in direct response to
precipitation in the immediate watershed or in response to melting snow and ice. These
streams have a channel bottom that is above the local water table. Large quantities of
sediment are transported from the undisturbed areas during these runoff events (see
Chapter 15). As these natural channels are highly erodible, it becomes impractical to
design a relocated channel which is nonerodible and which will not carry a large sediment
load. It is, instead, more appropriate to design a relocated channel which approximates
the sediment transport capabilities and erosion characteristics of the natural channel.
Table 2 contains measured average velocities in natural channels from runoff occurring as
a result of precipitation events that are generally less than the design event (i.e., 10-
year, 6-hour storm or 100-year, 6-hour storm). Most average velocities range from 6 to
10 feet per second(fps); however, velocities as high as 16.8 fps have been observed.
These flows occurred in areas not influenced by mining or where the runoff from mining
was controlled by sedimentation structures. One of the reasons existing channels can
withstand such velocities is that storm runoff is heavily silt-laden. This fact is
corroborated by actual measurements of total suspended solids concentrations in
streamflows in the area (see Table 3 and Chapter 15). In addition, similar conclusions
have been made by Simons, Li and Associates in a case study of a nearby coal mine in the
Four-Corners area of New Mexico (Simons, Li and Associates, '"Engineering Analysis of

Fluvial Systems'", undated).

Existing Pre-July 1990 Diversions (Interim Permit). Based on the construction dates of

these structures, and the requirements of the Jurisdictional Permit and Affected Lands
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TABLE 2

Measured Natural Channel Velocities on Black Mesa

Discharge Velocity Method of
Site No.l Approximate Location Stream Date (cfs) (fps) Measurement
37 Upstream of the confluence Reed Valley July 16, 1984 500 11. Slope-area
with Dugout Wash
July 27, 1984 105 8. Surface floats
Sept. 1, 1984 240 10. Surface floats
35 4 miles northeast of Reed Moenkopi Wash July 23, 1984 380 7. Surface floats
Valley Site
25 8 miles southwest of Reed Coal Mine Wash July 23, 1984 415 6. Surface floats
Valley Site
26 7 miles southwest of Reed Moenkopi Wash July 23, 1984 240 8. Surface floats
Valley Site
50 8 miles northwest of Reed Upper Yellow Aug. 10, 1983 220 7. Current meter
Valley Site Water Canyon
Sept.30, 1983 89 6. Current meter
78 4.5 miles southeast of Upper Dinnebito Sept.30, 1983 557 7. Current meter
Reed Valley Site Wash
85 7 miles southwest of Reed Yucca Flat Wash July 23, 1984 570 7. Surface floats
Valley Site
Aug. 14, 1984 3,900 16. Surface floats

Revised 02/21/00



TABLE 2 (Cont.)

Measured Natural Channel Velocities on Black Mesa

Discharge Velocity Method of
Site No. Approximate Location Stream Date (cfs) (fps) Measurement
155 7 miles southwest of Reed Red Peak Valley Aug. 5, 1984 343 8.6 Surface floats
Valley Site
15 8 miles northwest of Reed Lower Yellow Aug. 9, 1983 141 6.2 Current meter

Valley Site

Water Canyon

lsee Drawing No. 85600

Revised 02/21/00



TABLE 3

Observed Total Suspended Solids

Concentrations in Streamflows

Simultaneous
Total

Suspended Solids

Discharge Concentration

Site No.1 Stream Date (cfs) (mg/1)
35 Moenkopi Wash Sept. 20, 1985 79 101,525
16 Upper Coal Mine Wash July 29, 1985 120 380,896

6 miles northwest of

Reed Valley Site
50 Upper Yellow Water

Canyon July 18, 1985 230 1,056,254
37 Reed Valley Wash Aug. 24, 1986 81 127,572
37 Reed Valley Wash July 23, 1986 44 94,360
25 Coal Mine Wash at Aug. 22, 1986 116 131,912

confluence with

Moenkopi Wash

1see Drawing No. 85600
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Map, Drawing No. 85360, these structures were permitted and approved in the AZ-0001
permit. The five pre-July, 1990 existing diversions were inspected during October, 1985
by a team of engineers from Dames & Moore. Attachment A contains the methodology
employed during the analysis of these diversions. Attachment B presents the results of
the diversion analysis and recommended remedial work where appropriate. The remedial

work has been completed.

All of the diversion channels are designed to divert flows from undisturbed areas around
disturbed lands associated with mining. There are no underground mines or workings on
the leasehold. Flow from the N14 and J16 channel changes are part of the watershed to
the N14-D and J16-A MSHA dams. Based on the results of Dames & Moore"s analysis
(Attachment B), all of these diversions are designed, located, constructed, maintained,
and used to:

1. Be stable;

2. Provide protection against flooding and resultant damage to life and property; (the
combination of channel, bank, and flood plain configuration is adequate to safely
pass the peak runoff of a 10-year, 6-hour precipitation event for a permanent
diversion handling miscellaneous flows);

3. Prevents, to the extent possible using the best technology currently available
(i.e., MSHA-size dams, concrete fabriform, riprap, revegetation, etc.), additional
contributions of suspended solids to streamflow outside the permit area; and

4. Comply with all applicable local, State, and Federal laws and regulations.

The proposed remedial activities have been completed. These channel changes and

diversions will be maintained throughout the life of the mine and will preserve the

existing hydrologic system, facilitate the removal of the coal resource, and provide
satisfactory service throughout the life of the structures. The performance of such

structures will be monitored and maintenance will be performed as required.

Existing Post-July 1990 Diversion (Permanent Program Permit). The Reed Valley diversion

was designed by Peabody to facilitate the J-19 Haul Road crossing of Reed Valley Wash
based on the requirements of 30CFR816.43. The diversion site was inspected for existing
conditions. The diversion is only approximately 700 feet long. Due to economics and to
minimize disturbance to the natural wash, Peabody realigned approximately 250 feet of
channel upstream of the J-19 Haul Road crossing and 450 feet of channel downstream.
Attachment C presents the design for the Reed Valley Channel Diversion. The attachment
discusses the general analytical methodologies employed. This diversion was constructed

in 1993. The diversion will divert miscellaneous flows or an ephemeral stream around the
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mining areas and under the J-19 Haul Road; however, it will drain a watershed larger than
one square mile; therefore, based on O0SM®"s regulation, it is also classified as an
intermittent stream. This diversion is designed as a permanent diversion; therefore, a
100-year 6-hour precipitation event is used in the design. When the J-19 Haul Road is
reclaimed, the 108-inch diameter culvert will be removed, and the channel under the
culvert will be widened and riprapped to blend into the upstream and downstream channels
(see the haul road and culvert reclamation procedures in the Transportation Facilities
section of Chapter 6). The flow from the diversion is part of the J16-L, Reed Valley
MSHA Dam"s watershed. Based on the results of Peabody®s design in Attachment C, this
diversion was designed, located, constructed, maintained, and used to:

1. Be stable;

2. Provide protection against flooding and resultant damage to life and property;

3. Prevent, to the extent possible using the best technology currently available

(i.e., J1l6-L MSHA Dam), additional contributions of suspended solids to
streamflow outside the permit area;

4. Comply with all applicable local, State, and Federal laws and regulations; and

5. Be revegetated in accordance with the approved reclamation plan.
This channel design preserves the existing hydrologic system, facilitates the removal of
the coal resource, and provides satisfactory service throughout the Ilife of the
structure. This channel diversion was designed and constructed to approximate the

premining characteristics of the original stream channel.

Sediment and Water Control Facility Plan

In accordance with 30CFR816.45, PWCC will design, construct, and maintain appropriate
sediment control measures to prevent, to the extent possible, additional contributions of
sediment to streamflow or to runoff outside the permit area due to mining activity and to
minimize erosion to the extent possible. Sediment control measures include practices
utilized within and adjacent to the mining disturbance areas. The sedimentation storage
capacity practices in and downstream from the disturbed areas will reflect the degree to
which successful mining and reclamation techniques are applied to reduce erosion and
control sediment. Sediment control measures will consist of the utilization of proper
mining and reclamation methods and sediment control practices, singley or in combination.
Sediment control methods may include, but not be limited to, the following:

1. Disturbing the smallest practicable area at any one time during the mining and

construction operation;

2. Stabilizing graded material to promote a reduction in the rate and volume of runoff;
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3. Retaining sediment within disturbed areas;

4. Diverting runoff away from disturbance areas including stockpiles, backslopes, and
material storage;

5. Diverting runoff through disturbed areas using stabilized earth channels, culverts,
or pipes so as to prevent, to the extent possible, additional contributions of
sediment to streamflow or to runoff outside the permit area;

6. Using straw dikes, silt fences, small V-ditches, riprap, mulches, check dams,
ripping, contour furrowing, vegetative sediment filters, small depressions, sediment
traps, and other measures that will reduce overland flow velocity, reduce runoff
volume, or trap sediment; and

7. Treating traffic areas with water or dust suppressant to reduce the potential for

wind and water erosion.

Siltation structures or sedimentation ponds are primarily utilized for controlling
sediment from all disturbed areas, except those permitted areas exempted by the
requirements of these regulations. Other alternative sediment control methods may be
used in conjunction with the siltation structures or, in the case of the permitted areas
which are exempt (e.g., roads) they may be utilized individually. The alternative
sediment control methods will be constructed using the following or similar publications

for guidance:

1. Handbook of Alternative Sediment Control Methodologies for Mined Lands; March,
1985; OSM;
2. Design of Sediment Control Measures for Small Areas in Surface Coal Mining;

May, 1983; OSM;
3. Surface Mining Water Diversion Design Manual; September, 1982; 0OSM; and
4. Field Manual-Engineering for Conservation Practices; April, 1975; Natural

Resource Conservation Service (NRCS).

Detailed procedures and methodology for the use of alternate sediment control practices
are provided in Chapter 26. The location of all the existing and proposed impoundment
structures can be found on Drawing No.85400, Drainage Area and Facilities Map and Drawing
85405, Sediment and Water Control Structures Map. A discussion of the purpose and design
of the siltation structures and impoundments can be found in the following section,

Sedimentation Ponds and Impoundments.
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(This page is intentionally left blank)

12 Revised 02/24/12



Sedimentation Ponds and Impoundments

Introduction. In accordance with 30CFR816.46, 816.47, 816.49, and 816.56, PWCC Coal will
primarily use sedimentation ponds to prevent, to the extent possible, additional
contributions of suspended solids sediment to streamflow or runoff outside the permit
area due to mining disturbance. All surface drainage from the disturbed areas will be
passed through a siltation structure before leaving the permit area, except in permit
areas which are exempt from these regulations (see “Exemptions” section in this chapter).
In the exempt areas, alternative sediment control structures may be used to meet or

reduce additional contributions of sediment off the permit area.

After a careful evaluation of all the watershed boundaries and continual consultation
with OSM, as of January, 2012, PWCC has determined the need for approximately 200
sedimentation structures and impoundments over the life of the mine, see Drawing No.
85406, “Siltation & Impoundment Structures Data”, in Volume 22. The location of these
structures (all impoundment structures, plus structures to be reclaimed) can be found on
Drawing 85405, Sediment and Water Control Structures Map. The impoundment locations and
watershed boundaries for each of these structures can be found on Drawing 85400, Sheets 1
through 26, Drainage and Facilities Map. Table 4 provides a reference index of where

design information can be found in the PAP for each structure.

Data describing each of the structures can be found on Drawing No. 85406, Siltation and

Impoundment Structures Data. This is a summary table of all the existing and proposed

structures.
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TABLE 4
SEDIMENT AND WATER CONTROL STRUCTURES REFERENCE INDEX
KAYENTA COMPLEX

TEXT pESIGN(D)
0OBS STRUCTURE LOCATION LOCATION PRIMARY PERMIT CATEGORY ENGINEERING REVIEW
FOOTNOTE
1 BM-Al 1 2H Temporary Sediment Pond (2006-2010) Dames and Moore
2 BM-B 1 2H Temporary Sediment Pond (2006-2010) Dames and Moore
3 BM-FWP 4 2H Temporary Impoundment (2006-2010) Peabody Western Coal Co.
4 BM-SS 1 2H Temporary Sediment Pond (2006-2010) Dames and Moore
5 BM-T 4 2H Temporary Impoundment (2006-2010) Peabody Western Coal Co.
6 BM-TW 4 2H Temporary Impoundment (2006-2010) Peabody Western Coal Co.
7 CW-A 4 2H Temporary Impoundment (2006-2010) Peabody Western Coal Co.
8 CW-B 6 NZA Structure Reclaimed Peabody Western Coal Co.
9 J16-A 3,5 3H,7K, 7L, Permanent Impoundment (MSHA) Sergent, Hauskins, and Beckwith
T
10 J16-B 6 NZA Structure Reclaimed Peabody Western Coal Co.
11 Ji6-C 6 NZA Structure Reclaimed Peabody Western Coal Co.
12 J16-D 1 3H Temporary Sediment Pond (2006-2010) Dames and Moore
13 J16-E 1 3H Temporary Sediment Pond (2000-2005) Dames and Moore
14 J16-F 1 3H Temporary Sediment Pond (2000-2005) Dames and Moore
15 J16-G 1,5 3H,7T Permanent Impoundment Dames and Moore
16 J16-H 7 N/A Structure Reclaimed(SAE) Peabody Western Coal Co.
(Interim Program)
17 Ji6-1 6 NZA Structure Reclaimed Dames and Moore
18 J16-J 6 NZA Structure Reclaimed Dames and Moore
19 J16-K 6 NZA Structure Reclaimed Dames and Moore
20 Ji16-L 3,5 7K, 7L,7T Permanent Impoundment (MSHA) Rollin, Brown, Gunnell
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21 J19-A 1 3H Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
22 J19-B 1 3H Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
23 J19-D 1 3H Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
24 J19-E 1 3H Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
25 J19-RA 4 3AH Temporary Impoundment Peabody Western Coal Co.
26 J19-RB 5 3AH, 7T Permanent Impoundment Peabody Western Coal Co.
27 J21-A 1,5 3AH, 7T Permanent Impoundment Dames and Moore

28 J21-A1 1 3AH Temporary Sediment Pond (2000-2005) Dames and Moore

29 J21-B 6 N/A Structure Reclaimed Peabody Western Coal Co.
30 J21-C 1,5 3AH, 7T Permanent Impoundment Peabody Western Coal Co.
31 J21-C2 1 3AH Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
32 J21-D 1 3AH Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
33 J21-E 1 3AH Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
34 J21-F 1 3AH Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
35 J21-F1 1 3AH Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
36 J21-G 1 3AH Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
37 J21-61 1 3AH Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
38 J21-H 1 3AH Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
39 J21-H1 1 3AH Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
40 J21-1 1,5 3AH, 7T Permanent Impoundment Peabody Western Coal Co.
41 J21-11 1 3AH Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
42 J21-12 1 3AH Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
43 J21-J 6 N/A Structure Reclaimed Peabody Western Coal Co.
44 J21-L 4 * Temporary Sediment Pond (2006-2036) Peabody Western Coal Co.
45 J21-M 4 * Temporary Sediment Pond (2006-2036) Peabody Western Coal Co.
46 J21-N 4 * Temporary Sediment Pond (2006-2036) Peabody Western Coal Co.
47 J21-N1 4 * Temporary Sediment Pond (2006-2036) Peabody Western Coal Co.
48 J21-T1 6 N/A Structure Reclaimed Peabody Western Coal Co.
49 J21-T2 6 N/A Structure Reclaimed Peabody Western Coal Co.
50 J21-T3 6 N/A Structure Reclaimed Peabody Western Coal Co.
51 J21-T4 6 N/A Structure Reclaimed Peabody Western Coal Co.
52 J21W-A 1 3AH Temporary Sediment Pond (2012-2018) Peabody Western Coal Co.
53 J21W-B 1 3AH Temporary Sediment Pond (2012-2018) Peabody Western Coal Co.
54 J21W-C 1 3AH Temporary Sediment Pond (2012-2018) Peabody Western Coal Co.
55 J21W-D 1 3AH Temporary Sediment Pond (2012-2018) Peabody Western Coal Co.
56 J21W-E 1 3AH Temporary Sediment Pond (2012-2018) Peabody Western Coal Co.
57 J21W-F 1 * Temporary Sediment Pond (2012-2018) Peabody Western Coal Co.
58 J21W-G 1 * Temporary Sediment Pond (2012-2018) Peabody Western Coal Co.
59 J21W-H 1 * Temporary Sediment Pond (2012-2018) Peabody Western Coal Co.
60 J21W-1 1 * Temporary Sediment Pond (2012-2018) Peabody Western Coal Co.
61 J21W-J 1 * Temporary Sediment Pond (2012-2018) Peabody Western Coal Co.
62 J21W-K 1 * Temporary Sediment Pond (2012-2018) Peabody Western Coal Co.
63 J21W-L 1 * Temporary Sediment Pond (2012-2018) Peabody Western Coal Co.
64 J21W-M1 1 * Temporary Sediment Pond (2012-2018) Peabody Western Coal Co.
65 J21W-M 1 * Temporary Sediment Pond (2012-2018) Peabody Western Coal Co.
66 J27-A 1 3AH Temporary Sediment Pond (2006-2010) Dames and Moore

67 J27-B 6 N/A Structure Reclaimed Dames and Moore
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68 J27-RA 1,5 4H,7T* Permanent Impoundment Peabody Western Coal Co.
69 J27-RB 1,5 4H,7T* Permanent Impoundment Peabody Western Coal Co.
70 J27-RC 1,5 4H, 7T Permanent Impoundment Peabody Western Coal Co.
71 J28-A 6 N/A Structure Reclaimed Dames and Moore
72 J28-B 4 4H Temporary Impoundment Dames and Moore
73 J28-C 4 4H Temporary Impoundment Dames and Moore
74 J28-D 4 4H Temporary Impoundment Dames and Moore
75 J28-E 6 N/A Structure Reclaimed Peabody Western Coal Co.
76 J28-F 6 N/A Structure Reclaimed Peabody Western Coal Co.
77 J28-G 4 4H Temporary Impoundment Dames and Moore
78 J28-H 6 N/A Structure Reclaimed Peabody Western Coal Co.
79 J28-1 6 N/A Structure Reclaimed Peabody Western Coal Co.
80 J28-J 4 * Temporary Sediment Pond (2006-2037) Peabody Western Coal Co.
81 J28-J1 4 * Temporary Sediment Pond (2006-2037) Peabody Western Coal Co.
82 J28-SL 4 4H Temporary Impoundment Peabody Western Coal Co.
83 J1-A 1 2H Temporary Impoundment Peabody Western Coal Co.
84 J1-RA 5 2H,7T Permanent Impoundment Peabody Western Coal Co.
85 J1-RB 5 2H,7T Permanent Impoundment Peabody Western Coal Co.
86 J2-A 3,5 T Permanent Impoundment (MSHA) Sergent, Hauskins, and Beckwith
87 J3-A 1 2H Temporary Sediment Pond (2006-2010) Dames and Moore
88 J3-B 1 2H Temporary Sediment Pond (2006-2010) Dames and Moore
89 J3-C 6 N/A Structure Reclaimed Peabody Western Coal Co.
90 J3-D 1,5 2H,7T Permanent Impoundment Dames and Moore
91 J3-E 1,5 2H,7T Permanent Impoundment Dames and Moore
92 J3-F 1 2H Temporary Sediment Pond (2006-2010) Dames and Moore
93 J3-G 1,5 2H,7T Permanent Impoundment Dames and Moore
94 J3-H 4 2H Temporary Impoundment Peabody Western Coal Co.
95 J3-SL 4 2H Temporary Impoundment Peabody Western Coal Co.
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96 J7-A 1 2H Temporary Sediment Pond (2006-2010) Dames and Moore
97 J7-B 6 N/A Structure Reclaimed Peabody Western Coal Co.
98 J7-B1 1 2H Temporary Sediment Pond (2006-2010) Dames and Moore
99 J7-CD 1 2H Temporary Sediment Pond (2006-2010) Dames and Moore
100 J7-DAM 3,5 7K, 7R, 7T Permanent Impoundment (MSHA) Sergent, Hauskins, and Beckwith
101 J7-E 1 2H Temporary Sediment Pond (2006-2010) Dames and Moore
102 J7-F 1 3H Temporary Sediment Pond (2006-2010) Dames and Moore
103 J7-G 1 3H Temporary Sediment Pond (2006-2010) Dames and Moore
104 J7-H 1 3H Temporary Sediment Pond (2006-2010) Dames and Moore
105 J7-1 1 3H Temporary Sediment Pond (2006-2010) Dames and Moore
106 J7-J 1 3H Temporary Sediment Pond (2006-2010) Dames and Moore
107 J7-JR 3,5 *7T Permanent Impoundment (MSHA) Montgomery Watson
108 J7-K 1 3H Temporary Sediment Pond (2006-2010) Dames and Moore
109 J7-L 6 N/A Structure Reclaimed Dames and Moore
110 J7-M 6 3H Temporary Sediment Pond (2006-2010) Dames and Moore
111 J7-N 6 NZA Structure Reclaimed Dames and Moore
112 J7-0 6 N/A Structure Reclaimed Dames and Moore
113 J7-P 6 N/A Structure Reclaimed Dames and Moore
114 J7-Q 6 N/A Structure Reclaimed Dames and Moore
115 J7-Q1 6 N/A Structure Reclaimed Dames and Moore
116 J7-R 1,5 3H,7T Permanent Impoundment Peabody Western Coal Co.
117 J7-R1 1 3H Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
118 J7-S 1 3H Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
119 J7-T 1 3H Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
120 J7-U 1 3H Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
121 J7-V 1 3H Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
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122 KM-A 6 N/A Structure Reclaimed Peabody Western Coal Co.
123 KM-A2 6 N/A Structure Reclaimed Dames and Moore

124 KM-A3 1 4H Temporary Sediment Pond (2006-2010) Dames and Moore

125 KM-B 1 4H Temporary Sediment Pond (2006-2010) Dames and Moore

126 KM-C 1 4H Temporary Sediment Pond (2006-2010) Dames and Moore

127 KM-D 1 4H Temporary Sediment Pond (2006-2010) Dames and Moore

128 KM-E 1 4H Temporary Sediment Pond (2006-2010) Dames and Moore

129 KM-E1 1 4H Temporary Sediment Pond (2006-2010) Dames and Moore

130 KM-FWP 3 7K, 7R MSHA Size Structure Sergent, Hauskins, and Beckwith
131 KM-TPB 1 4H Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
132 KM-TPB1 1 4H Temporary Sediment Pond (2006-2010) Dames and Moore

133 KP 6 N/A Structure Reclaimed Peabody Western Coal Co.
134 LF-1 6 N/A Structure Reclaimed Dames and Moore

135 LF-2 6 N/A Structure Reclaimed Dames and Moore

136 LF-3 6 N/A Structure Reclaimed Dames and Moore

137 MW-A 1 4H Temporary Sediment Pond (2006-2010) Dames and Moore

138 MW-B 1 4H Temporary Sediment Pond (2006-2010) Dames and Moore

139 N9-A 4 * Temporary Sediment Pond (2006-2037) Peabody Western Coal Co.
140 N9-Al 4 * Temporary Sediment Pond (2006-2037) Peabody Western Coal Co.
141 N9-A2 1 * Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
142 N9-B 1 * Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
143 N9-B1 1 * Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
144 N9-B2 1 * Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
145 N9-C 1 * Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
146 N9-C1 1 * Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
147 N9-D 1 * Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
148 N9-E 1 * Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
149 N9-F 1 * Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
150 N9-G 1 * Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
151 N9-H 1 * Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
152 NO-1 1 * Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
153 N9-J 1 * Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
154 N9-J1 1 * Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
155 N9-J2 1 * Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
156 N9-J3 1 * Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
157 N10-A 1 6H Temporary Sediment Pond (2006-2010) Dames and Moore

158 N10-A1 1,5 6H,7T Permanent Impoundment Dames and Moore

159 N10-A2 1 6H Temporary Sediment Pond (2006-2010) Dames and Moore

160 N10-B 1 6H Temporary Sediment Pond (2006-2010) Dames and Moore

161 N10-B1 1 6H Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
162 N10-C 1 6H Temporary Sediment Pond (2006-2010) Dames and Moore

163 N10-D 1,5 6H,7T Permanent Impoundment Dames and Moore

164 N10-D1 1 6H Temporary Sediment Pond (2006-2010) Dames and Moore

165 N10-E 6 N/A Structure Reclaimed Peabody Western Coal Co.
166 N10-F 2 * Temporary Sediment Pond (2005-2022) Peabody Western Coal Co.
167 N10-G 2,5 *7T Permanent Impoundment (2005-2022) Peabody Western Coal Co.
168 N10-G1 2 * Temporary Sediment Pond (2005-2022) Peabody Western Coal Co.
169 N10-H 4 * Temporary Sediment Pond (2006-2037) Peabody Western Coal Co.
170 N10-1 4 * Temporary Sediment Pond (2006-2037) Peabody Western Coal Co.
171 N10-J 4 * Temporary Sediment Pond (2006-2037) Peabody Western Coal Co.
172 N10-K 4 * Temporary Sediment Pond (2006-2037) Peabody Western Coal Co.
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173 N11-A 1,5 6H,7T Permanent Impoundment Peabody Western Coal Co.
174 N11-Al 1 6H Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
175 N11-A2 1 6H Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
176 N11-C 1 6H Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
177 N11-E 1 6H Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
178 N11-G 1,5 6H,7T Permanent Impoundment Peabody Western Coal Co.
179 N11-G1 1 6H Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
180 N11-G2 1 6H Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
181 N11-G3 6 N/A Structure Reclaimed Peabody Western Coal Co.
182 N11-H 1 * Temporary Sediment Pond (2006-2010) Montgomery Watson
183 N11-1 1 6H Temporary Sediment Pond (2006-2010) Montgomery Watson
184 N11-11 1 6H Temporary Sediment Pond (2006-2010) Montgomery Watson
185 N11-12 1 6H Temporary Sediment Pond (2006-2010) Montgomery Watson
186 N11-J 1 6H Temporary Sediment Pond (2006-2010) Montgomery Watson
187 N11-J1 1 6H Temporary Sediment Pond (2006-2010) Montgomery Watson
188 N11-J2 1 6H Temporary Sediment Pond (2006-2010) Montgomery Watson
189 N12-A 6 N/A Structure Reclaimed Peabody Western Coal Co.
190 N12-C 1,5 6AH, 7T Permanent Impoundment Dames and Moore
191 N12-C1 1 6AH Temporary Sediment Pond (2006-2010) Dames and Moore
192 N12-C2 1 6AH Temporary Sediment Pond (2006-2010) Dames and Moore
193 N12-F 6 N/A Structure Reclaimed Peabody Western Coal Co.
194 N12-G 6 N/A Structure Reclaimed Peabody Western Coal Co.
195 N12-H 6 N/A Structure Reclaimed Peabody Western Coal Co.
196 N12-1 6 N/A Structure Reclaimed Peabody Western Coal Co.
197 N12-J 6 N/A Structure Reclaimed Peabody Western Coal Co.
198 N12-K 6 N/A Structure Reclaimed Peabody Western Coal Co.
199 N12-L 6 N/A Structure Reclaimed Peabody Western Coal Co.
200 N12-M 1 6AH Temporary Sediment Pond (2006-2010) Dames and Moore
201 N12-N 1 6AH Temporary Sediment Pond (2006-2010) Dames and Moore
202 N13-A 6 N/A Structure Reclaimed Peabody Western Coal Co.
203 N13-B 6 N/A Structure Reclaimed Peabody Western Coal Co.
204 N13-C 7 N/A Structure Reclaimed (SAE) Peabody Western Coal Co.
205 N13-D 7 N/A Structure Reclaimed (SAE) Peabody Western Coal Co.
206 N13-E 7 N/A Structure Reclaimed (SAE) Peabody Western Coal Co.
207 N14-A 7 N/A Structure Reclaimed (SAE) Peabody Western Coal Co.
208 N14-B 1 6AH Temporary Sediment Pond (2006-2010) Dames and Moore
209 N14-C 1 6AH Temporary Sediment Pond (2006-2010) Dames and Moore
210 N14-D 3,5 7K, 7T Permanent Impoundment (MSHA) Sergent, Hauskins, and Beckwith
211 N14-E 3 7K MSHA Size Structure Sergent, Hauskins, and Beckwith
212 N14-F 3,5 7K,73,7T Permanent Impoundment (MSHA) Sergent, Hauskins, and Beckwith
213 N14-G 3,5 7K, 7T Permanent Impoundment (MSHA) Sergent, Hauskins, and Beckwith
214 N14-H 3,5 7K, 7T Permanent Impoundment (MSHA) Sergent, Hauskins, and Beckwith
215 N14-L 6 N/A Structure Reclaimed Peabody Western Coal Co.
216 N14-M 6 N/A Structure Reclaimed Dames and Moore
217 N14-N 6 N/A Structure Reclaimed Peabody Western Coal Co.
218 N14-0 7 N/A Structure Reclaimed (SAE) Peabody Western Coal Co.
219 N14-P 1 6AH Temporary Sediment Pond (2006-2010) Dames and Moore
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220 N14-Q 1 6AH Temporary Sediment Pond (2006-2010) Dames and Moore
221 N14-R 7 N/A Structure Reclaimed (SAE) Peabody Western Coal Co.
222 N14-S 7 N/A Structure Reclaimed (SAE) Peabody Western Coal Co.
223 N14-T 1 Y Temporary Sediment Pond (2000-2005) Peabody Western Coal Co.
224 N1-AC 1 4H Temporary Sediment Pond (2006-2010) Dames and Moore
225 N1-F 1 4H Temporary Sediment Pond (2006-2010) Dames and Moore
226 N1-L 1 4H Temporary Sediment Pond (2006-2010) Dames and Moore
227 N1-M 1 4H Temporary Sediment Pond (2006-2010) Dames and Moore
228 N1-N 6 N/A Structure Reclaimed Peabody Western Coal Co.
229 N1-0 1 4H Temporary Sediment Pond (2006-2010) Dames and Moore
230 N1-RA 5 4H,7T Permanent Impoundment Peabody Western Coal Co.
231 N2-G 6 N/A Structure Reclaimed Dames and Moore
232 N2-RA 5 5H,7T Permanent Impoundment Peabody Western Coal Co.
233 N2-RB 5 5H,7T Permanent Impoundment Peabody Western Coal Co.
234 N2-RC 5 5H,7T Permanent Impoundment Peabody Western Coal Co.
235 N5-A 1,5 5H,7T Permanent Impoundment Dames and Moore
236 N5-A1 6 N/A Structure Reclaimed Dames and Moore
237 N5-A2 1 * Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
238 N5-D 1 5H Temporary Sediment Pond (2006-2010) Dames and Moore
239 N5-E 1 5H Temporary Sediment Pond (2006-2010) Dames and Moore
240 N5-F 1 5H Temporary Sediment Pond (2006-2010) Dames and Moore
241 N5-G 1 5H Temporary Sediment Pond (2006-2010) Dames and Moore
242 N6-C 1 5H Temporary Sediment Pond (2006-2010) Dames and Moore
243 N6-D 1 5H Temporary Sediment Pond (2006-2010) Dames and Moore
244 N6-D1 1 5H Temporary Sediment Pond (2006-2010) Dames and Moore
245 N6-E 1 5H Temporary Sediment Pond (2006-2010) Dames and Moore
246 N6-F 1 5H Temporary Sediment Pond (2006-2010) Dames and Moore
247 N6-G 1 5H Temporary Sediment Pond (2006-2010) Dames and Moore
248 N6-H 1 5H Temporary Sediment Pond (2006-2010) Dames and Moore
249 N6-1 1 5H Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
250 N6-J 1 5H Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
251 N6-K 2 5H Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
252 N6-K1 1 5H Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
253 N6-L 1,5 5H,7T Permanent Impoundment Peabody Western Coal Co.
254 N6-M 1 5H Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
255 N6-M1 1 5H Temporary Sediment Pond (2006-2010) Peabody Western Coal Co.
256 N6-T1 6 N/A Structure Reclaimed Peabody Western Coal Co.
257 N6-T2 6 N/A Structure Reclaimed Peabody Western Coal Co.
258 N7-Al 6 Interim, Structure Reclaimed Peabody Western Coal Co. (AZ-
Vol 54,5H 0001)
259 N7-B 6 Interim, Structure Reclaimed (AZ-0001) Peabody Western Coal Co.
Vol 54
260 N7-C 6 Interim, Structure Reclaimed (AZ-0001) Peabody Western Coal Co.
Vol 54
261 N7-D 1,5 5H,7T Permanent Impoundment Dames and Moore
262 N7-E 1,5 5H,7T Permanent Impoundment Dames and Moore
263 N7-E1 6 N/A Structure Reclaimed Dames and Moore
264 N8-A 6 N/A Structure Reclaimed Dames and Moore
265 N8-B 6 N/A Structure Reclaimed Dames and Moore
266 N8-B1 6 N/A Structure Reclaimed Dames and Moore
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267 N8-RA 5 6H,7T Permanent Impoundment Peabody Western Coal Co.
268 TPC-A 1 6AH Temporary Sediment Pond (2006-2010) Dames and Moore
269 TPF-A 1,5 6AH Temporary Sediment Pond (2006-2010) Dames and Moore
270 TPF-B 7 N/A Structure Reclaimed (SAE) Peabody Western Coal Co.
271 TPF-C 7 N/A Structure Reclaimed (SAE) Peabody Western Coal Co.
272 TPF-D 1,5 6AH, 7T Permanent Impoundment Dames and Moore
273 TPF-E 1 6AH, 7T Permanent Impoundment Peabody Western Coal Co.
274 TS-A 1 6AH Temporary Sediment Pond (2006-2010) Dames and Moore
275 TS-B 1 6AH Temporary Sediment Pond (2006-2010) Dames and Moore
276 wWw-2 4 6AH Temporary Impoundment Dames and Moore
277 WwW-3 4 6AH Temporary Impoundment Dames and Moore
278 Ww-4 1 6AH Temporary Sediment Pond (2006-2010) Western Technologies
279 Ww-5 1 6AH Temporary Sediment Pond (2006-2010) Dames and Moore
280 WW-6 1 6AH Temporary Sediment Pond (2006-2010) Dames and Moore
281 WW-9 1 6AH Temporary Sediment Pond (2006-2010) Dames and Moore
282 WW-9A 1 6AH Temporary Sediment Pond (2006-2010) Dames and Moore
283 Ww-9B 1 6AH Temporary Sediment Pond (2006-2010) Dames and Moore
284 Ww-9C 1 6AH Temporary Sediment Pond (2006-2010) Dames and Moore
285 Ww-9D 6 NZA Structure Reclaimed Dames and Moore
Footnotes:
Text Location Footnote:
1. Temporary sedimentation pond (2006-2010) - See Volume 1, Chapter 6, and Volume 22, Drawing No. 85406 of the PAP.
Also see Attachments D, H, S, and U.
2. Temporary sedimentation pond (2011-2037)(Life-of-Mine) - See Volume 1, Chapter 6, and Volume 22, Drawing No. 85406 of the PAP.
Also see Attachment 1.
3. MSHA-sized dams - See Volume 1, Chapter 6, and Volume 22, Drawing No. 85406 of the PAP.
Also see Attachments E, J, K, R, and U.
4. Temporary impoundments (2000-2037) - See Volume 1, Chapter 6, and Volume 22, Drawing 85406 of the PAP.
Also see Attachments D, H, S, U, and 1.
5. Permanent impoundments - See Volume 1, Chapter 6, and Volume 22, Drawing No. 85406 of the PAP.
Also see Attachments D, H, and T.
6. Impoundment to be reclaimed - See Volume 1, Chapter 6, and Volume 22, Drawing No. 85406 of the PAP.
7. Structure Reclaimed (SAE) - Small Area Exemption - see Chapter 6 "Exemption" section of the PAP and Volume 22, Drawing No. 85406.

Design Location:

(1) Denotes PAP volume and attachment
* Detailed design plans to be provided per schedule, Table 1
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The 40 permanent impoundments were identified in consultation with OSMRE and the Tribes

as part of the postmining land use.

Sedimentation ponds and impoundments are designed to comply with the requirements of
30CFR780.11, 780.12, 780.25, 816.45, 816.46, 816.47, 816.49, 816.56, and other applicable
regulations. Attachment H in Volumes 2 through 6A contains the individual ‘“Sedimentation
and Impoundment Structures Inspection and Design Reports” in alphabetical order.
Included in each report is a description of the field inspection, a site description,
input and output results of the stability, hydrology, and hydraulics analysis for each
structure, a remedial compliance plan for the geotechnical and hydraulic aspects of the
structure when necessary, a copy of the field inspection report for the structure, and a
copy of hydrology and Universal Soil Loss Equation (USLE) or Revised Universal Soil Loss

Equation (RUSLE) calculations when applicable.

Three structures in N-10 are required for the life-of-mine plan (Beyond 2018). Two of
these structures are temporary structures. These structures are required to control
sediment generated by the mining operations occurring beyond the year 2018. It is the
intent of PWCC to design these ponds to contain the runoff from a 10-year, 24-hour
precipitation event and, at the minimum, contain the sediment from more than one design
storm event [i.e., Modified Universal Soil Loss Equation (MUSLE) calculations or 2 years

of USLE or RUSLE calculations].

The following is an outline of the procedures used to design these structures:

1. Ildentify the need and probable location of the proposed structure from the 1”7 =
400” scale Drainage Area maps (Drawing 85400);

2. Determine the size and hydrologic parameters of the watershed using detailed
procedures described in the “General Report, Geotechnic, Hydrologic, and
Hydraulic Evaluation of Sedimentation Structures” by Dames & Moore (Attachment
D); and

3. Determine the quality of runoff and sediment generated by the watershed using the
University of Kentucky’s hydrology and sedimentology computer model SEDIMOT 11,
SEDCAD+, and/or RUSLE calculations.

Attachment 1 contain the typical input used for SEDIMOT Il. Drawing No. 85406 contains a
list of the ponds, the location, map number (Drawing 85400), proposed construction date,
proposed reclamation date, hydrology design input and output variables, and the proposed

minimum design storage capacity. The proposed ponds will be designed alone or in
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series to handle the runoff and sediment based on the 30CFR780 and 816 regulations. These
results are preliminary; detailed designs will be submitted for approval, according to

the schedule provided in Table 1 before construction is initiated.

Design Methodology. The Black Mesa 1is part of the Colorado Plateau Province

characterized by flat-topped mesas and plateaus, isolated buttes, and desert valleys.
The mesa covers approximately 2.1 million acres. Along its northern boundary, the mesa
rises abruptly in a 1,200 to 2,000 foot high uneven wall, then descends gently downward
through rolling hills to the Little Colorado River. The maximum elevation at the rim is
roughly 8,200 feet. The elevation of PWCC"s leases ranges from approximately 7,200 to

6,200 feet and the leases include approximately 65,000 acres.

The regional topography is a result of large scale, shallow folding which occurred during
the Laramide Orogeny when strata were regionally unwarped and folded into broad, gentle
domes and saddles accompanied by minor faulting. Subsequent erosion created the mesas
during the relatively stable period lasting from the late Cretaceous to the present. The

topography is characterized by steeply-incised and extensive drainage systems.

An arid-steppe climate is experienced on the Black Mesa. Typically, the mine area has
long dry periods, dry clear air with low humidity, and a high percentage of sunshine.
The average annual precipitation is approximately ten inches occurring primarily in the
form of convectional showers during the summer months. Long periods often occur with
little or no precipitation. Average annual temperatures range from about 30°F in January
to 75°F in July. The elevation of the mesa keeps the location relatively cool. The
prevailing wind direction is from the south and southwest. The frost-free period extends

for approximately 150 days from mid-May into September.

The lease area is within the Colorado River drainage system. Streamflows are generally
to the southwest in parallel drainage patterns toward the Little Colorado River. The
drainage network on the lease 1is generally from the northeast to southwest and
includes Yellow Water Canyon Wash, Coal Mine Wash, Moenkopi Wash, and Dinnebito Wash.
These drainages reach their confluence with the Little Colorado River approximately 75
miles southwest of the lease area. Most of the stream channels on the lease area are
classified as ephemeral channels with minor reaches being classified as intermittent;
however, due to OSM®*s 30 CFR 701.5 definition of intermittent streams, the downstream
reach of the ephemeral streams are also classified as intermittent streams if a stream

channel or reach of a stream channel drains a watershed of at least one square mile.
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All new sedimentation ponds and impoundments will be designed, certified by a
professional engineer, submitted to and approved by the regulatory authority, constructed
under the supervision of a professional engineer, and the as-built drawing will be
submitted to the regulatory authority prior to the occurrence of mining disturbance in
the watershed. Sedimentation ponds and impoundments will be inspected and maintained
until the disturbed areas have been stabilized and successfully revegetated, and will not
be removed sooner than two (2) years after the last augmented seeding or prior to
approval by the regulatory authority. When temporary siltation structures and
impoundments are removed, the land on which the structure was located will be regraded

and revegetated in accordance with the reclamation plan (Chapter 23).

When sedimentation ponds are used, they will be used individually or in series to control
the designed runoff and sediment storage. Ponds will be located as near as possible to
disturbed areas and out of perennial streams. The stream channels in the proposed permit
area are classified as ephemeral streams with minor portions of some reaches being

intermittent (Chapter 15).

All of the sedimentation ponds will be designed and constructed to contain or treat, in
addition to the design storm runoff volume, a minimum of two-years of sediment storage
based on USLRE or RUSLE calculations or more than one equivalent design storm®s sediment
inflow based on MUSLE calculations. When the pond"s sediment storage volume becomes less
than one year of sediment based on USLE or RUSLE calculations or less than a minimum of
one equivalent design storm®s sediment inflow based on MUSLE calculations, Peabody will
restore the above minimum sediment storage volume. Any material excavated from the
ponding area will be inspected or analyzed by a soil scientist to determine whether the
material represents suitable plant growth media. |1f the material is suitable, it will be
spread within the pond disturbance area or on reclaimed areas of the mine. IT the
material is not suitable, it will be disposed of in accordance with PWCC’s backfilling

and grading plan, a minimum of four feet below the final reclaimed surface.

Ponds will be inspected and maintained to contain or treat the runoff from one 10-year,
24-hour precipitation event and to contain at least one year of sediment storage based on
USLE or RUSLE calculations. This minimum storage level beneath the spillway will be
determined by: field surveys or aerial surveys; measuring the difference between the

spillway elevation and the water or sediment level, then using the stage-capacity
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curve to determine if adequate capacity remains in the pond; by staking at the level
beneath the principal spillway elevation where the capacity is equal to the runoff from
the design storm; or by other acceptable methods as directed by PWCC’s professional
engineer. The storage level beneath this minimum storage volume may be used for, but not

limited to, the following purposes:

1. Additional sediment storage to reduce the frequency of storage capacity
maintenance; and

2. Additional runoff or pumpage from local facilities (i.e., transfer wash down
water, pumpage from other ponds, pumpage from sumps and pits, pumpage and runoff
from the redrilling or testing of Peabody’s Navajo acquifer wells, runoff from
local public water supply due to water spillage or washing of vehicles, etc.).
This additional runoff or pumpage is too unpredictable to obtain accurate volume
estimates; therefore, some ponds are oversized and periodically inspected to

account for this eventuality.

All of the sedimentation ponds will be designed, constructed, and maintained to contain
or treat the runoff from a 10-year, 24-hour precipitation event plus a minimum sediment
storage; therefore, all sedimentation ponds will provide adequate detention time to allow

the effluent from the ponds to meet State and Federal effluent limitations.

In addition, all ponds will be designed and constructed to minimize, to the extend
possible, short circuiting. With virtually all of the sedimentation ponds designed to
completely contain the runoff from at least the 10-year, 24-hour precipitation event,
short circuiting discharge through the spillway outlet should not be a problem in order

to meet State and Federal effluent limitation.

All water and sediment control facilities have been designed according to acceptable
engineering practices and applicable regulatory requirements. Specific design criteria

and procedures considered applicable are described in this mine permit.

Hydrological methods developed by organizations such as the U.S. Department of

Agriculture-Natural Resources Conservation Service (NRCS), the U.S. Army Corps of

Engineers, the U.S. Bureau of Reclamation, and the U.S. Department of Transportation are
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utilized by PWCC. Since NRCS methods are widely used domestically and internationally
for analysis of both rural and urban watersheds, these methods are used for most
hydrological analysis. For more specialized hydrological problems, computer programs
will be utilized such as HEC-1 developed by the Corps of Engineers, SEDIMOT 11 developed
by the University of Kentucky, and SEDCAD+ developed by Civil Software of Lexington,
Kentucky. Attachments D, 1, O, and S contain a general description of HEC-1, SEDIMOT 11,

and SEDCAD, and the generic input parameters.

However, PWCC’s engineers may, on occasion, use methods which differ from the design
procedures submitted herein if, 1in their judgment, such deviation 1is warranted.
Submittals utilizing a methodology other than described herein will be explained and
jJustified. Designs will be submitted to the regulatory agency and approved prior
to construction. During construction, any required major deviations from the approved
design will be noted in the certified "as-built" report to the regulatory authorities and
a request for a permit revision to the original design will be requested. until the
permit revision 1is approved, no additional mining disturbance will occur in the
watershed. In all cases, a professional engineer will review the deviations during
construction, and the requirements of the regulations will be Tfollowed. Construction
deviations reviewed and approved by the Registered Professional Engineer which are
considered to be more conservative or which still allows the structure to exceed the
minimum design standard described in this chapter and in the regulations, will not
require a permit revision. During construction, unforeseen topographic, geological, or
other conditions may be encountered which could require minor realignment of the
embankment, changes to the size of the ponding area, or other minor deviations. In no
case will the ponding area be constructed less than the design precipitation event
plus adequate volume for sediment storage when required by the regulations. This will
allow the Tflexibility required by PWCC to make field decisions during construction

without unduly interrupting the construction schedule for each structure.

Hydrologic Design Frequency. Design frequency as it is commonly used in hydrologic

design, describes how often a storm runoff event of a particular magnitude or larger is
likely to occur. This event is usually expressed in terms of years, meaning that a storm
runoff event will be equaled or exceeded on the average of one time during the
interval. The probability of an event occurring in any one year is the reciprocal of the
frequency. Conversely, further probability analyses can determine the required design

frequency when the design life and an acceptable probability of the structure design
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capacity being exceeded during the design life is specified.

Mandatory minimum design Tfrequencies for each type of water and sediment control
facility, except for impoundments, have been specified by the regulatory agency. The
following minimum frequencies are used by PWCC to design sediment and water control
structures. Due to the rural location of the mine site and with no one living in close
proximity downstream in the floodplain, all structures’ Impoundment Hazard Classification

are classified as Class (A) structures, (see Drawing Nos. 85406 & 85408).

Structure Type (Class (A)) Minimum Frequency
Storage Spillway
Temporary Sedimentation Ponds 10-year, 24-hour 25-year, 6-hour
MSHA-size Dams 10-year, 24-hour 100-year, 6-hour
Temporary Impoundments As Designed 25-year, 6-hour
Permanent Impoundments As Designed 50-year, 6-hour
Structure > 77.216(a) criteria General Storm
w/out spillway PMP, 6-hour Not Applicable

Structure < 77.216(a) criteria

w/out spillway 100-year, 6-hour Not Applicable
Rainfall amounts for the Kayenta mining complex are obtained from '"NOAA Atlas 2,
Precipitation Frequency Atlas of the Western United States, Volume VIII, Arizona™.
Selected precipitation maps for the 10-, 25-, 50-, and 100-year, 6-hour and 24-hour
events are presented in Attachment F. The 6-hour and 24-hour return periods for

applicable precipitation events obtained from the atlases are as follows:

Precipitation (Inches)

Return Period (years) 6-Hour 24-Hour
2 1.05 1.4
5 1.4 1.8
10 1.6 2.1
25 1.9 2.5
50 2.2 2.7
100 2.4 3.0
General Storm PMP 4.7 —
Curve Number Selection. Perhaps no parameter in hydrology is as subjective as the

selection of the proper runoff curve number for a given watershed. Traditional methods
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of curve number estimation involve the engineer or hydrologist, with some soils and
vegetation information, visiting the watershed in question, observing the vegetation and

soils, and then selecting a curve number. Curve number selection relies heavily upon the
jJjudgment of the designer, but this selection process usually performs satisfactorily in
practice. Curve numbers are a function of three principal variables: vegetation type,
revegetation cover, and the hydrologic soil group of the watershed soils. The curve
numbers are weighted based on major soil groups and vegetation types in the watershed.
Table 5 is the basis for all curve numbers used by PWCC. These curve numbers are part of

the revised NRCS, TR-55 publication (see Attachment G).

PWCC will primarily be using the curve numbers within the rangeland use. The reclaimed
areas will be evaluated using the herbaceous land use. The undisturbed areas will be
evaluated using the Pinon-Juniper and the sagebrush-grass land use. PWCC"s lease area is
approximately 70-75 percent pinon-juniper and 25-30 percent sagebrush-grass ground cover
in the undisturbed areas (Chapter 9). These curve numbers correspond closely to Figure
S-3 from the NRCS"s publication "Procedures for Determining Peak Flows in Colorado",
March, 1980, which is also in Attachment G. Curve numbers for disturbed areas will
mainly be based on the curve numbers for "Street and Roads', curve numbers for "Newly
Graded Areas'™, and a review of the land use during the life of mining and reclamation.
PWCC will use these curve numbers when reviewing existing structures and when designing

all new structures.

Where the cost of a proposed facility might be extremely large, more extensive analysis

will be performed.
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TABLE 5

NRCS Curve Numbers

Kayenta Complex, Arizona

Hydrologic
Vegetation Hydrologic Soil Type
Cover Type Cover Conditions B cC D
Reclaimed Areas (Herbaceous)
Pre-law (1977) poor - 87 -
Post-law (1977) Contoured fair - 81 -
Undisturbed Areas
Pinon-Juniper
Poor Conditions 0-30% poor 75 85 89
Average Mine Conditions™ 35% - 65 78 83
Fair Conditions 30-70% fair 58 73 80
Sagebrush-Grass
Poor Conditions 0-30% poor 67 80 85
Average Mine Conditions™ 30% - 60 73 79
Fair Conditions 30-70% fair 51 63 70
Disturbed Areas
Paved w/open ditches (including
right-of-way) - 89 92 93
Gravel roads (including right-of-way) - 85 89 91
Dirt roads (including right-of-way) - 82 87 89
Newly graded areas or bare ground - 86 91 94

Sources: Revised NRCS Technical Release No. 55.
Communication with Colorado and Arizona NRCS State Hydrologist (8-5-85).
Note:
*Interpolated from Figure S-3, NRCS"s publication "Procedures for Determining Peak Flows

in Colorado", March 1980 (see Attachment G).
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The calculated values for curve numbers reflect an Antecedent Moisture Condition (AMC)
I1. NRCS criteria defines AMC Il as between 0.5 inches and 1.1 inches of rainfall in the
five days prior to the desi