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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

Revised 02/24/12



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
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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

9 Revised 07/01/97



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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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 design event for the vegetation "dormant'” season and between 1.4
inches and 2.1 inches during the growing season. As the most intense precipitation
events are summer thunderstorms during the growing season, using AMC 11 requires that a
minimum 2-year, 24-hour event occurs in the five days preceding the design event in
question. To insure conservatism in design, PWCC utilizes AMC 11, a condition that may
be atypical for the mine site. This procedure adds conservativeness to PWCC"s runoff

calculations.

On June 26, 1985 and July 10, 1985, Peabody engineers met with the OSM technical staff in
Denver, Colorado to obtain clarifications of the new 30CFR regulations applicable to
Indian lands and to discuss Peabody®s general approach to the engineering and hydrology
sections of these regulations. During August of 1985, Peabody retained the firm of Dames
& Moore to assist in the evaluation and preparation of the necessary documentation for
the geotechnical, hydrological, and hydraulic evaluation of facilities on the proposed
permit area. On August 29, 1985 and in subsequent conversations, Peabody®"s engineers,
Dames & Moore®s engineers, and OSM®"s technical staff have exchanged ideas and arrived at
a formal understanding as far as what OSM considers acceptable methods in complying with
the regulations. These methods are incorporated into the evaluation of existing and
proposed structures. The General Report (Attachment D), presents a summary of
assumptions, data, and methodologies that were used to evaluate structure compliance with
the 30 CFR Part 780 and 816 regulations. Individual analyses have previously been
performed for structures meeting the requirements of 30CFR77.216 regulations by
independent engineering consultants and, therefore, these structures were not included in
Peabody®"s and Dames & Moore®s evaluation. The General Report is intended to serve as a
companion document to the individual inspection and design reports that have been
prepared for each of the sedimentation and impoundment structures. Detailed reports were
prepared for those structures required during the current permit term (Attachment H), or
will be submitted to OSMRE for approval (see Table 1). In addition, general information
such as location and storage requirements is being submitted for ponds to be reclaimed

after permit approval and the remaining life-of-mine structures.

Construction Procedures. To ensure against excessive settlement and to maintain stable

slopes and compaction of the pond"s embankment, PWCC will use, but not be limited to, the

following construction specifications or procedures:
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All pond locations will be cleared and grubbed which will consist of removing all
trees, debris, underbrush, or any other undesirable materials from within the project
grading limits. All clearing will be restricted to the smallest area practicable.
Topsoil will be removed from the project grading limits and stockpiled for later
respreading on the graded slopes above the ponding limits.

A keyway trench will be excavated a minimum of four feet below natural grade or until
impervious foundation material is encountered along the embankment centerline and
extending the length of the embankment up to an elevation equal to the principal
spillway flowline. The width of the keyway will be adequate to ensure compaction
across the entire trench. If unsuitable material is exposed, the trench will be
further excavated into a relatively impervious material satisfactory to PWCC's
professional engineer.

The entire foundation area below the embankment will be graded to remove uneven
surfaces, scarified, and prepared to receive fill material.

Embankment material will be free of large roots, sod, frozen soil, acid- or toxic-
forming coal processing waste, coal smut, rocks or hard lumps greater than ten inches
in diameter, or pockets of highly pervious sand, gravel, or scoria.

The top of the embankment will be constructed with a minimum camber equal to five
percent of the design height over the natural stream channel to allow for settlement.
Construction of the embankment will start at the lowest point and proceed in
compacted horizontal lifts not exceeding twelve inches in thickness. Unless noted
otherwise, compaction will be a minimum of 92 percent of the Standard Proctor Density.
Care will be taken to ensure bonding between successive lifts. The moisture content
will be adequate to obtain the required compaction.

All finished grading of the spillway will be within plus or minus 0.2 of a foot
measured at right angle to the spillway. All slopes will be trimmed neat and graded
into the surrounding topography.

The embankment®s upstream and downstream side slopes will not be steeper than those
shown in Table 3-6, "Results of Stability Analyses" (see Chapter 6, Attachment D,
Dames & Moore"s '"General Report - Geotechnic, Hydrologic, and Hydraulic Evaluation of
Sedimentation Structures'), based on the embankment material classification and the
height of the embankment. This will ensure a minimum static safety factor of 1.5 for
the normal pool with steady seepage saturation conditions and a seismic safety factor
of at least 1.2 for the stability of the embankment. For embankments of greater
height or different embankment material, an individualistic geotechnical investigation

will be performed.
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All impoundments will have a constructed minimum freeboard of one foot plus or minus 0.2

feet to resist overtopping by waves and by sudden increases in storage volume.

Once all remedial earthwork is completed at each impoundment site, all slopes above the
high waterline will be mulched and revegetated in accordance with PWCC"s reclamation plan
to protect against surface erosion at the site. The upstream and downstream slopes of
the impoundments will be riprapped or otherwise stabilized when required by the
professional engineer in the impoundment design. As-built reports for all the necessary
remedial work identified in Drawing No. 85406 and in the Design and/or Inspection Report
will be produced, certified by a professional engineer, and kept on file at the minesite.
These as-built reports will be completed no later than 45 days following completion of

all the necessary work.

All temporary sedimentation ponds and impoundments not meeting the size requirements
of 30CFR77.216(a) will have a single spillway that will, at a minimum, safely discharge
the runoff from a 25-year, 6-hour precipitation event. All spillway channels will be
constructed of nonerodible material and will be capable of maintaining sustained flows.
Spillways will be cut in natural earth or rock wherever possible. In addition, the

spillways will not be earth or grass-lined.

All permanent sedimentation ponds and impoundments not meeting the size requirements
of 30CFR77.216(a) will have a spillway that will safely discharge the runoff from a 50-

year, 6-hour precipitation event.

All sediment ponds or impoundments meeting the criteria of 30CFR77.216(a) (i.e. MSHA-size
structures) will comply with all MSHA requirements and will have principal and emergency

spillways that, in combination, will safely pass a 100-year, 6-hour precipitation event.

Unless noted otherwise on the plans, each pond or impoundment will be constructed with a
trapezoidal channel spillway. The spillway capacity will be calculated based on 2:1 side
slopes for sedimentation ponds even though the typical cross sections for spillway and
outflow channels in Attachment D show 3:1 side slopes. During remedial work and future
construction, side slopes will not exceed 2:1. However, flatter slopes may result (e.g-,
2.5:1). In these cases, the spillway capacity would still be conservative since a 2:1
slope was used in the original design. In other words, side slopes flatter than a 2:1

will provide more cross sectional area, more capacity, and lower velocity.
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Precise locations and dimensions of the spillway will be determined at the site by PWCC"s
project engineer in order to fit the spillway to the existing field conditions after
embankment construction and to assure that the outflow channel extends a minimum of 15

feet beyond the toe of the embankment into the natural channel.

The spillway and outflow channel will be undercut and brought back to grade as necessary
to allow for the proper application of topsoil or geotextile and rock-lining. Where
culverts are used for spillways in order to provide access across the embankment, the
inlet of the culverts will be equipped with trash racks to prevent plugging during

precipitation events larger than the design storage event.

No other treatment facilities in lieu of sedimentation ponds are planned at this time;
however, if other treatment facilities are required, they will be designed and
constructed to treat the 10-year, 24-hour precipitation event unless a lesser design

event is approved.

Exemptions. Examination of the Sediment and Water Control Structures Map (see Drawing
Nos. 85405 and 85400) demonstrates that PWCC will have full sediment control coverage
including ponds or Best Technology Currently Available (BTCA) structures or Best
Management Practices for the post-law mining disturbance areas as required by the
regulations, except for certain portions of the overland conveyor which extends from the
Kayenta Mine J-28 facilities to the railroad loadout facility. The BTCA structures may
include rock check dams, rock downdrains, silt fence, straw bale dikes, revegetation,
etc. These BTCA structures and locations are shown on Drawing No. 85400. Of the 15.9
miles of conveyor, there are only three watersheds identified between the Transfer “F”
site and the railroad loadout facilities that do not drain to a sedimentation pond or do
not have BTCA structures in the watershed. The following is a breakdown of each exempt

segment of these watersheds and the drawing and sheet number(s) where they are shown.

Watershed Conveyor Length (Miles) Drawing No.
% 0.14 85400, (J-7)
VI 0.35 85400, (J-7)
VI 0.06 85400, (J-6, J-7)
Total 0.55 miles
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The area from N-8 to the silos was constructed prior to SMCRA and, therefore, no provision for
sediment control was considered during right-of-way acquisition, design, and construction. To
go into the 100-foot plus wide right-of-way and build sediment control structures would not be
practical or feasible. All of these segments are located in rugged topographic conditions
where massive rock outcrops create difficult or impossible excavation conditions, potentially
requiring drilling and blasting or in areas where overland flow is difficult or impossible to
concentrate at a particular point at the conveyor. Much of the undisturbed upstream area
runoff flows as overland or channelized flow into and across the conveyor®s right-of-way;
therefore, any sediment control would also have to contain this runoff, increasing the size of
a siltation structure considerably. The remaining sections of conveyor have been adequately
controlled by sedimentation ponds or BTCA structures, (see Chapter 6, Figures 36 and 37, and

Drawing Nos. 85400 and 85405).

In order to evaluate these three segments of the overland conveyor for the purpose of
requesting an exemption from providing sedimentation control for these areas, each segment of
the overland conveyor was evaluated using the SEDIMOT 11 or SEDCAD+ Hydrology Computer Model.
In addition, due to the rugged terrain and the inability to concentrate the runoff directly
within the conveyor beltline®s disturbance, a theoretical worst-case approach was developed.
This approach assumed all runoff and sediment would be transported to one location in each

segment. Each segment was analyzed for three worst-case conditions:

1. Assume an approximate segment width of ten feet under the beltline could be drained to
one point for each segment and fully contained;

2. Containment of the upstream undisturbed watershed only; and

3. Assume the upstream watershed and the combined conveyor beltline area could be drained to

one point for each segment and contained in accordance with the regulations.

The results of the analysis are presented in Table 6 and Table 7.
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TABLE 6

Conveyor Sediment Control Evaluation Summary

Drainage Time of Runoff % Peak % Runoff % Sediment

Area Area Curve Concentration Peak Flow Volume  Sediment % Area of Flow of Volume of of Total
(Drwg. No. 85400) (Acres) Number (Hrs) (cfs) (Ac-ft) (Tons) Total Area  Total Area Total Area Area
#5 Belt Only 0.17 89 0.137 0.18 0.016 0.60 7.23 7.14 7.55 4.06
#5 Undisturbed Area 2.18 89 0.064 2.49 0.202 14.10 92.77 98.81 95.28 95.40
#5 Total Area 2.35 89 0.137 2.52 0.212 14.78 - - - -
#6 Belt Only 0.42 89 0.211 0.43 0.039 1.14 2.61 4.17 3.56 1.70
#6 Undisturbed Area 15.68 83 0.087 13.07 0.999 72.56 97.39 126.65 91.32 108.44
#6 Total Area 16.10 84 0.211 10.32 1.094 66.91 - - - -
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TABLE 7

Conveyor Sediment Control Evaluation Summary

Drainage Time of Runoff % Peak % Runoff % Sediment
Area Area Curve Concentration Peak Flow Volume Sediment % Area of Flow of Volume of of Total
(Drwg. No. 85400) (Acres) Number (Hrs) (cfs) (Ac-ft) (Tons) Total Area  Total Area Total Area Area
#7 Belt Only 0.07 89 0.027 0.08 0.006 0.26 0.02 0.05 0.03 0.003
#7 Undisturbed Area 303.95 84 0.427 148.37 20.660 8687.28 99.98 100.64 100.00 100.34
#7 Total Area 304.02 84 0.433 147 .43 20.660 8657.49 - - - -
#5,#6,#7 Belt Only 0.66 0.20
#5,#6,#7 Undisturbed Area 321.81 99.80
#5,#6,#7 Total Area 322.47 e

Note: Percentages may exceed 100% due to differences in time of concentrations
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After an examination of the topographic maps, a site visit, and a review of Table 6 and
Table 7, it should become apparent that the exemption available in 816.46(e) would be
appropriate for the overland conveyor. The total drainage area, based on measurements from
1" = 400" scale topographic maps, is a very insignificant area within the total area. This
represents less than one percent of the total area. The potential sediment generation from
only the beltline area is less than 0.03 percent of the total sediment generated from the
total watersheds of the three segments. Again, this is a very insignificant contribution to
the watershed"s water quality of the three segments. This small disturbance area will
contribute no measurable impact to the downstream water quality; the effects of dilution
would be so high that the water quality as a result of the runoff from the upstream-
undisturbed areas would be virtually undetectable, (see Chapters 15 through 19 for
additional discussion of natural background water quality). Finally, in order to treat the
equivalent of 0.061 ac-ft of runoff for all three-conveyor segments, approximately 22 ac-ft
of storage for the runoff and additional storage for the sediment would be theoretically
required in order to contain the runoff. For the 0.66 acres of initial disturbance, this
would be an astronomical amount of storage required, creating more surface disturbance from
pond construction than what was to have been controlled for conveyor disturbance. Therefore,
these types of small disturbances represent the type of minor disturbance, which the

regulations attempted to exclude sediment control and allowed sediment control exemptions.

The input for the SEDIMOT Il and the SEDCAD+ models was developed using the 10-year, 24-hour
precipitation event and standard engineering methods referred to elsewhere in this chapter.

The following sediment particle size distribution information was utilized for this

analysis:
Particle Size (mm) Percent Finer (%)
38.100 100.0
4.760 100.0
2.380 100.0
1.190 99.5
0.590 99.2
0.297 99.0
0.149 94.0
0.074 70.0
0.037 43.0
0.019 29.0
0.009 23.0
0.005 18.0
0.002 15.0
0.001 13.0
0.000 0.0
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"k'" factor = 0.43
CP Value =1.0
Specific Gravity = 2.50

Submerged Bulk Specific Gravity = 1.25

Particle Size Distribution(s)

Size PSD-1 PSD-2
(mm) % Finer % Finer
38.100 100.00 100.00
4.760 95.00 71.50
2.380 92.00 68.00
1.190 90.03 66.00
0.590 90.02 64.00
0.297 90.01 62.00
0.149 90.00 43.00
0.074 89.00 27.00
0.037 88.00 22.00
0.019 77.00 15.00
0.009 64 .00 13.00
0.005 55.00 12.00
0.002 43.00 9.00
0.001 35.00 7.00
0.000 0.00 0.00

Specific Gravity = 2.68

Submerged Bulk Specific Gravity = 1.25

The disturbance area under the overland conveyor, from Transfer 24-25 to where Coal Mine
Wash drains underneath the conveyor, is contained in the watershed for Ponds N10-B1, N6-M,
and N10-C. The conveyor maintenance road on the north side of the conveyor is higher than
the area under the conveyor; therefore, the runoff follows the slope of the conveyor or
drains to the south into the watershed for Ponds N10-B1, N6-M, or N10-C, (see Figure 1A and

Drawing No. 85400, Sheets K-7 and L-7).
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INSERT PAGE 37

TYPICAL CROSS SECTION OVERLAND CONVEYOR,
TRANSFER 24/25 to CMW CROSSING

8/11/97 (Figure 1A)



In conclusion, based on the data supplied, PWCC requests an exemption from the requirements
to provide temporary sedimentation structures along the above segments of overland conveyor.
The results of the analysis are presented in Table 6 and Table 7. After an examination of
the topographic maps, a site visit, and a review of Table 6 and Table 7, it should become
apparent that the exemption available in 816.46(e) would be appropriate for these areas.
The total percentage of drainage area, peak flow, runoff volume, and sediment runoff of the
total area is relatively small. These disturbed areas have an insignificant affect on the
total watershed®"s water quality for the five areas. This small disturbance area will
contribute no measurable impact to the downstream water quality, the effects of dilution
with the runoff from the upstream undisturbed areas will be so high that the downstream
water quality effect will be insignificant, (see Chapters 15 through 19 for additional
discussions of natural background water quality). Treating the runoff from the entire
watershed will require disturbing new areas or areas previously reclaimed; therefore, more
surface disturbance and additional retention of runoff will be required. These types of
small disturbances represent the type of minor disturbance that the regulations attempted to

exclude sediment control and allow sediment control exemptions.
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Inspection and Reporting. A qualified registered professional engineer or other

qualified personnel under the professional engineer®s supervision will 1iInspect the
impoundments a minimum of weekly during active construction and at "critical points"
during construction which would include after keyway excavation, and upon completion of
construction. As-built reports will be produced, certified by a professional engineer,
and kept on file at the minesite. As-built reports for new construction will be
completed and submitted to the regulatory authority prior to any mining disturbance in

the watershed.

A qualified registered professional engineer or other qualified personnel under a
professional engineer®s supervision will inspect and examine impoundments at least
annually until removal of the structure or release of the performance bond. An annual
inspection and examination summary for the twelve previous months since the last annual
report will be provided to the regulatory authority in a certified report documenting the
present condition of the impoundment and whether or not remedial work is required and
submitted every year in July. Attachment E contains an example of Peabody®s Annual
Impoundment Inspection Report. Inspection reports for 1985 prepared by Dames & Moore and
Peabody are included as Attachment H. A copy of these reports will be kept at the mine

site.
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In addition, 30 CFR 780.25 and 816.49 requires an additional design evaluation for any
impoundments meeting the Class B or C criteria for dams defined in the USDA, NRCS
Technical Release No. 60, '"Earth Dams and Reservoirs™ manual. All the impoundments on
Table 4, Drawing No. 85406, and Drawing No. 85408 were evaluated based on the following
NRCS definition of Class A, B, and C dams:
Class (A). - Dams located in rural or agricultural areas where failure may damage
farm buildings, agricultural land, or township and country roads.
Class (B). - Dams located in predominantly rural or agricultural areas where failure
may damage isolated homes, main highways, or minor railroads or cause interruption
of use or service of relatively important public utilities.
Class (C). - Dams located where failure may cause loss of life, serious damage to
homes, 1industrial and commercial buildings, important public utilities, main

highways, or railroads.

The existing structures were field inspected in the fourth quarter of 1994 and again in
first quarter 2012, and classified under the supervision of a professional engineer. The
eleven existing and proposed MSHA-size structures have been evaluated based on MSHA®"s
regulations. The Kayenta Complex is located in a remote and rural area with few public
roads, utilities, buildings, or private buildings located in the downstream floodplain;
therefore, based on the field inspection and the NRCS definition, all of the non-MSHA-

size structures are classified as Class A structures (see Drawing No. 85406).

MSHA-sized dams are inspected monthly by a certified MSHA dam inspector and reported
annually as required by 30CFR77.216. The monthly and annual inspection report forms are

presented in Attachment E.

In addition to the regular inspections, PWCC has numerous personnel including engineers,
technicians, environmental scientists, reclamation personnel, and operational personnel
that work within the permit area daily who will be observing the condition of the
impoundments on a periodic basis. If a hazard is discovered during an inspection which
threatens the protection of the public, PWCC will inform the regulatory authorities of
the finding and of the emergency procedures formulated for public protection and remedial
action. The remedial action will be determined on a case-by-case basis, based on the

nature or scope of the hazard.

Maintenance and Reclamation. [Initially, earthen surfaces associated with all facilities

will be stabilized by applying topsoil or suitable soil material above the high waterline
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and revegetated with the standard seed mix in accordance with the reclamation plan or by
applying crushed rock, riprap, concrete fabriform blankets, geotextiles, or other
appropriate methods to minimize erosion or deterioration. However, excavated slopes in
bedrock, fractured scoria, or other competent materials which are steeper than 2:1
will not be topsoiled or further stabilized. Maintenance will be performed in such a
manner that the integrity of all facilities will be maintained, and the facility will
function as designed. Other minor remedial reconstruction will be performed as necessary

to maintain each facility.

Discharge from sedimentation ponds, permanent and temporary impoundments, and diversions
will be controlled by energy dissipators, riprapped portion of the channels, and other
devices, where necessary, to reduce erosion and to minimize disturbance of the hydrologic
balance. Discharge structures will be designed, where necessary, according to standard

engineering design procedures.

After the effluent in the sedimentation ponds has had adequate detention time to meet
State and Federal effluent limitations, PWCC will use pumps with an intake screen
attached to a flotation device as a nonclogging dewatering device or other means to lower
the water level in the pond and restore the runoff capacity for the 10-year, 24-hour
precipitation event. The flotation device will be attached to the pump®s intake hose
to prevent suction of poor quality water at the bottom or side of the pond or
impoundment. The water removed from the pond will be disposed of in a manner consistent
with PWCC"s approved NPDES permit. PWCC has the pumps and hose, or pipe shown in Table 8

available on Black Mesa to dewater sedimentation ponds.

In addition, PWCC has access to many pump and hose supply vendors throughout the "Four
Corner®s'" regional area. When PWCC dewaters an impoundment or pond, the water will be
discharged in one of the following methods in order to restore adequate storage capacity
and to minimize erosion downstream:

1. The water may be pumped to another pond that has sufficient capacity. The water in
the second pond will be used as a dust control agent, in the construction of earth
embankments, or mine-related activity.

2. IT the water is not pumped to another pond, the water will be discharged through the
decant system or pumped into the principal or emergency spillway and discharged

downstream in accordance with the NPDES permit.
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TABLE 8

Kayenta Complex Dewatering Equipment List

Pumps
@ 20"
G.P_M.
unit # Make Model Size Rate
Kayenta Mine
950 Gorman Rupp 84A2DD 4" 800
951 Gorman Rupp 84A2DD 4" 800
952 Gorman Rupp 84A2DD 4" 800
953 Gorman Rupp 84A2DD 4" 800
954 Gorman Rupp 14C2-DD 6" 700
955 Gorman Rupp S6B1 6" 2000
956 Gorman Rupp S6B1 6" 2000
Warehouse Gorman Rupp S6BL 6" 2000
Joint Use
41041 Detroit Diesel-Gorman 84A2DD 4" 800
TOTAL: 10,700
Hose
KM 1,200" 4" Flex Hose
Joint Use 500*° 6" Alum.
3,000" 3" Alum.
Total 4,700"
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3. IT the spillway is not designed to handle the discharge velocities of the dewatering
system, the water will be discharged downstream of the toe of the embankment in the
natural channel. The discharge point will be located at a nonerodible bedrock or
rocky colluvial location. The exit velocity and initial impact of the discharge
will be absorbed by the rock and the water will be quickly spread over a larger
cross-sectional area; therefore, the channel velocities will be reduced. Based on
the following equation:

Q=V®
where

Maximum Q = 4.5 cfs (2,000 gal/min)

Maximum V = 5 fps
when the cross-sectional area of the rock exit channel equals or exceeds 0.9
ft2, the velocities will be nonerodible. Note the above will vary based on the
discharge from the dewatering system and site-specific conditions. PWCC will
construct a nonerodible channel based on the minimum cross-sectional area if a
nonerodible exit channel does not exist.

4. If the downstream channel consists of natural erodible material, PWCC will
construct an impact or energy dissipator basin. The basin will consist of
durable, nonerodible type material. The velocity at the outlet of the
dewatering system will be determined by using Manning"s equation for open
channel flow or the following equation for the discharge from a circular pipe or

conduit:

V = 0.4085 (gpm)

d2
\Y = Velocity of flow (ft/sec)
gpm = Gallons per minute
d = diameter of circular pipe or conduit (inches)
(Reference: ""Cameron Hydraulic Data", 1984 by Ingersoll-Rand

Publications)

Once the velocity is determined, the operator of the dewatering system has several
options to minimize erosion at the outlet of the dewatering system:
(a) |If the velocity is too high for the energy dissipator or downstream channel,
reduce the quantity of flow or gallons per minute discharged. This will reduce

the velocity and minimize erosion.
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(b) If the velocity is too high for the energy dissipator or downstream channel,
increase the diameter of the discharge pipe or iIncrease the cross-sectional area of
the discharge channel. This will also reduce the velocity and minimize the erosion.

(c) |If the quantity of flow or cross-sectional area of the dewatering system cannot be
adjusted to minimize the velocity and erosion in the downstream channel, an energy
dissipator or impact basin will need to be constructed at the outlet of the

dewatering system.

Typically, for the dewatering equipment listed in Table 8, an erosion resistant lining
will be required that will take the initial impact of the discharge and spread the water
over enough cross-sectional area in the impact basin to reduce the exit velocity. The

impact basin will be sized using procedures described in Design of Small Dams (USBR,

1977). The conjugate depth for the hydraulic jump will be estimated using Figure 268 in

Design of Small Dams with an estimated head loss of 30 percent. The tailwater depth

below the stilling basin will be estimated using Manning®"s equations for a trapezoidal
channel with dimensions similar to the outflow channel. The length of the stilling basin

will be estimated based on research reported in Hydraulic Design of Spillways (USACE,

1965), where basin lengths of five times the hydraulic jump conjugate depth proved
adequate. The depth of the stilling basin below the natural streambed elevation will be

calculated by subtracting the tailwater depth from the hydraulic jump conjugate depth.

Riprap lining for the stilling basin will be sized using the calculated velocity in the
outflow channel leading to the stilling basin. The minimum height of riprap along the
sidewalls of the stilling basin will be set equal to the hydraulic jump conjugate depth
plus freeboard. Freeboard will be calculated using the following empirical equation from

Design of Small Dams (USBR, 1977).

FB = 0.1 (V + dy)

Where FB = Freeboard in feet

\

Velocity of flow entering the basin in feet per second

do = Hydraulic jump conjugate depth in feet

Freeboard values will be rounded to the nearest half foot. The walls of the exit channel
will be transitioned so that the exit channel cross section of the basin approximates the
cross section of the natural channel. This will avoid any abrupt transition zone which
could increase erosion potential. Typical design configurations of this basin will be

similar to the stilling basin discussed in Chapter 6, Attachments D and H.
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The rate of discharge will be governed by the size of the dewatering system. Normally,
when a pumping system is used to dewater the impoundment or pond, the discharge rate will
be in the range of one to five cubic feet per second. Some of the larger MSHA-size
structures have valve controlled dewatering systems that may have discharge rates from
zero to 100 cubic feet per second. Whereas, if a siphon or other means of dewatering is
used, the discharge rate will be limited by the size of the dewatering system and the

number of dewatering devices.

Chapter 11 of the PAP contains a discussion of the precipitation on 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; therefore, pond dewatering is

not currently necessary for the majority of impoundments.

As a result of the NPDES monitoring during 1985, 1986, and 1987, PWCC has recorded only
nine ponds that have exceeded the EPA"s 10-year, 24-hour storage level. Since these
levels were recorded, PWCC has vreceived, on December 20, 1987, a NPDES Permit
Modification that authorized PWCC to discharge storm water vrunoff from the water
retention ponds in the absence of precipitation events. Also, PWCC has constructed the
J2-A dam downstream of the CW-A pond. As a result of the new NPDES permit and the
remedial work, PWCC anticipates having to dewater only five of the nine ponds in the
future. Therefore, based on the above, PWCC has the available equipment to dewater the
ponds when the maximum allowable storage level is exceeded. In addition, PWCC has a
fully equipped water quality sampling equipment located at the mine site, a full fleet of
construction equipment available, and approximately 425 employees at the mine site

available to maintain access and water levels at all of the sedimentation ponds.

As an alternative to mechanical dewatering devices, such as pumps, some ponds will be
designed with principal spillways such as a perforated drop inlet or a trickle tube. In
these situations the principal spillways will be designed to dewater the pond of the
runoff from the designed precipitation event, within 10 days following an event. These

dewatering devices will be designed to be non-clogging.

Final reclamation for all temporary siltation and temporary impoundment structures not
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required to support mining operations will be reclaimed In a manner consistent with the
reclamation plan. Unless these structures are specifically identified as a permanent

structure (see Drawing Nos. 85324, 85405, and 85406) or a request is made by the Tribe
and local residents in public comment meetings (i.e., public comment meetings, local
Chapter meetings, or the Black Mesa Review Board meetings, etc.), or a written request is
sent directly to PWCC"s management, each structure 1is classified as temporary and
therefore will be reclaimed. Each request will be evaluated by PWCC to assure the
structure is regulatory and economically feasible to remain as a permanent structure.
Sediment control facilities will be retained until reclamation requirements for disturbed
lands are met and approval is granted by the regulatory authorities to remove the

structures.

All structures not approved as part of the final reclamation plan will be reclaimed by
grading the embankment material into the surrounding topography, removing culverts, re-
establishing drainage, preparing the graded surface in accordance with the reclamation
plan, topsoiling, seeding, and mulching. Permanent sedimentation ponds and impoundments
will be maintained and will meet the requirements of the approved reclamation plan for
permanent structures and iImpoundments. PWCC will renovate such structures, where

necessary, to conform to the approved reclamation plan.

MSHA-Size Structure (2012-2041)

PwCC will utilize eleven structures that meet the criteria of 30CFR77.216(a)- Eight
structures were constructed prior to September 28, 1984, one structure (N14-H) was
constructed in 1985, one structure (J2-A) was constructed in 1986 and another structure
(J7-JR) was constructed in 2001. Two structures will be temporary and nine structures
will be permanent. The primary purpose of these structures, except for the Kayenta Mine
Fresh-Water Pond (KM-FWP), is to control sediment from disturbed mining areas. KM-FWP’s
purpose is to hold fresh water pumped from a nearby Navajo aquifer well. The location of
all the MSHA structures can be found on Drawing Nos. 85402 & 85405. The drainage area
for each structure is delineated on Drawing No 85400, Sheets 1 through 26. All of the
detailed design information and site descriptions for these structures constructed before
1995 have been previously submitted to regulatory authorities. A summary of the
information required for 30CFR780.11, 780.12, and 816.49 including location, map number,

construction date, reclamation date,
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remedial work schedule, drainage area, storage capacity, and spillway information for the

existing structures is included on Drawing No. 85406. Attachment K contains the

inspection report for each existing dam.

Following is a description of each MSHA-sized structure and where additional information

can be found:

J2-A (Wild Ram Valley Dam), MSHA 1.D. No. 1211-AZ-09-01195-11. J2-A design
information was transmitted to OSM on 5/14/85. Approval was received and
structure completed in 1986. J2-A drains a watershed of approximately 2,761
acres and has a total storage capacity of approximately 177.7 acre-feet.
Drawing No. 85410, Volume 22, Sheets 1 and 2 shows the proposed site plan and
stage-capacity curve. Drawing No. 85411, Volume 7A, Sheets 1 and 2 show the
"as-built" condition and stage-capacity chart for J2-A dam. The dam"s
primary purpose is to control runoff from mining areas. The dam is a zoned
embankment dam extending to bedrock. Figure 1 depicts a typical cross
section of the zoned embankment. More detailed design information can be
found iIn the Sergent, Hauskins, and Beckwith (SHB) ‘''Geotechnical
Investigation and Design Development Report" submitted 5/14/85.

J7-Jr Dam, MSHA I1.D. No. 1211-AZ-09-01195-09. Detailed plans in Volume 7.1 for

J7-Jr Dam were approved by OSMRE and MSHA on January 11, 2001. J7-Jr Dam was

constructed in 2001. J7-Jr Dam drains a watershed of approximately 3,960 acres

and has a total storage capacity of approximately 724 acre-feet. The dam"s
primary purpose is to control runoff from the J-19 and J-21 mining areas. The

J7-Jr MSHA Dam Design Report and more detailed design information can be found

in Volume 7.1, Chapter 6, Attachment Al and the as-built is in Volume 7A.

111, J-7 Dam, MSHA I1.D. No. 1211-AZ-09-01195-10. The J-7 Dam was constructed by

PWCC in 1973. The embankment is utilized as a haul road, for sediment
control, and to impound water for dust suppression water and as an emergency
water supply for the Black Mesa Pipeline Company"s coal slurry transportation
system. The J-7 Dam drains a watershed of approximately 9,217 acres, which
includes the J7-Jr Dam’s watershed of 3,960 acres and the downstream area in
the J-7 Dam’s watershed of 5,257 acres. J-7 Dam has a total storage capacity
of approximately 669 acre-feet. Drawing No. 85412 shows the current "as-
built" conditions of the dam site. Figure 2 illustrates the current stage-
capacity curve for the J-7 Dam. The J-7 Dam is included in the Permit AZ-
0001 area. The J-7 Dam was approved by MSHA on 5/12/80 and by OSM on

1/29/82. The embankment consists of a 60-foot wide

50 Revised 02/24/12



G8-GlL-11 -9le( |
«V HAIYXS
Uo1109G-SS04) we(

(98/10/01) 20-£$£500-60-ZY-1121

Rewised 25/31/50

) LA
$omivee |
WIS SV WY NI Sy

. L\!.:l»r ‘I.—. LH:I w3euise ...llolc L

i z..a..s.z z........u......mu.l.. e —

«®
! 2w a Yvevay ees
L d - e
.

51...




BT} . .- - o |} . oo e w Rl &

ft.

Stage

oy,

'Stage-Capacity Curve,J7-Dam
" Black Mesa/Kayenta Mines

o 04 el e | T D O I I o
: Spillway Inlet El. 636

T BN [CH U DU U MO MPUURY [ SRR IV BUIOON P A 7 voeme | e o emfma

asf. | 1. e e | —— JUUSURNY WUy DOV NN

Wi

2 R e Lt et | ] conefoma
] .l e — —

0 8 $0 75 100 -128 150 1783 00 215 250 975 00 335 350 DI 4pO 423 400 415 U0 518 Ss0 SIS €00 CIS 880 70 700 7235 730 TI8

' _ Capacity ac.-ft. 669.4

.. S S L8 et it re i w mmaa Cemm e 10 e Grmm et maeEleims sme we vetmm e s e ave

FIGURE 2

" Revised 0R/31/¢n

52 -



Iv.

VI.

compacted clay core. Figure 3 depicts the cross section of the embankment.
More detailed design information can be found in the SHB Geotechnical
Investigation Report (8/27/76) previously submitted to regulatory authorities
and included in Attachment R.
J16-A Dam, MSHA I.D. No. 1211-AZ-09-01195-07. The J16-A Dam was constructed in
1982 as a zoned rock-fill embankment. See Figure 4 for a typical cross section
of the embankment. The design of J16-A was submitted in Permit AZ-0001, Volume
23. MSHA approved the design on 7/19/82 and OSM approved the design on
5/13/82. Drawing No. 85414 shows the current "as-built" conditions of the dam
site. J16-A drains a watershed of approximately 2,684 acres with a total
present storage capacity of approximately 333.0 acre-feet. Figure 5 depicts
the current stage-capacity curve. More detailed design information can be
found in the SHB Geotechnical Investigation Report previously submitted to OSM.
J16-L Dam, MSHA I.D. No. 1211-AZ-09-01195-08. The J16-L Dam (Reed Valley Dam)
was constructed in 1984 as a zoned earth embankment to control runoff from
mining areas (see Figure 6 for a typical cross section of the embankment). The
detailed design was submitted as an amendment to Permit AZ-0001 in Volume 34.
Approval was granted on 12/15/82 by MSHA and on 6/3/83 by OSM. In 1996, PWCC
determined the ponding area had silted sufficiently to require increasing the
capacity. A permit revision was submitted and approved to increase the height
of the spillway and the top of embankment. Drawing No. 85416B shows the
current "as-built" condition of the dam site. J16-L currently drains a
watershed of approximately 7,873 acres with a total present storage capacity of
approximately 399 acre-feet. Figure 7 depicts the current stage-capacity
curve. More detailed design information can be found in Rollins, Brown and
Gunnell, Inc.'s "Reed Valley Dam, Final Design Report" (8/26/82) previously
submitted to OSM.
Kayenta Mine-Fresh Water Reservoir (KM-FWP), MSHA I.D. No. 1211-AZ-09-01195-01.
KM-FWP was constructed in 1972 as a surge pond to provide water for mine
facilities, for dust suppression, and to supply the Black Mesa Pipeline
Company's coal slurry transportation system. The pond was lined with a 0.015-
inch to 0.020-inch thick PVC membrane pond liner furnished by Water Saver
Company, Inc. The embankment was constructed out of locally available material,
predominantly clayey silts and clayey sand material. See Figure 8 for a typical
cross section of the embankment. The KM-FWP is in Permit AZ-0001 area. The KM-

FWP waé approved by MSHA on 3/28/79 and by OSM on 1/29/82. This pond collects
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runoff only from the adjacent access road which is approximately one acre, with

a total present storage capacity of approximately 21.7 acre-feet. Drawing

No. 85418 shows the current "as-built" condition of the reservoir site. Figure
9 depicts the current stage-capacity curve for KM-FWP. More detailed design
information can be found in SHB "Geotechnical Investigation Report, Dam No. 1"
(8/16/76) previously submitted to 0SM and included in Attachment R.

VII. N14-D, MSHA I.D. No. 1211-AzZ-09-01195-02. N14-D is a multi-zoned earth dam
constructed in 1982 to control runoff from mining areas and as part of the
Kayenta Mine Road and PWCC's overland conveyor system (see Figure 10 for a
typical cross section of the embankment. The detailed design for N14-D was
submitted in Volume 19, Tab E of Permit AZ-0001. Approval was received from
MSHA on 10/15/81 and from OSM on 7/23/81. Drawing No. 85420 shows the current
"ras-built® condition of the dam site. N14-D drains a watershed of
approximately 1,836 acres with a total present storage capacity of
approximately 559 acre-feet. Figure 11 depicts the current stage-capacity
curve. More detailed design information can be found in SHB's "Geotechnical
Investigation Report® (6/30/81) submitted previously to OSM.

VIII.N14-E, MSHA I.D. No. 1211-Az-09-01195-03. N14-E is a multi-zoned earth dam

constructed in 1982 to control runoff from the mining areas and as part of

PWCC's overland conveyor system (see Figure 12 for a typical cross section of
the embankment). The detailed design of N14-E was submitted in a letter
amendment (7/24/81) to Permit AZ-0001. Approval was received from MSHA on
12/8/81 and from OSM on 2/17/82. Drawing No. 85422 shows the current "as-
built® condition of the dam site. N14-E drains a watershed of approximately
157 acres with a total present storage capacity of approximately 66 acre-feet.
Figure 13 depicts the current stage-capacity curve. More detailed design
information can be found in SHB's "Geotechnical Investigation Report" (7/24/81)
submitted prior to OSM's approval.

IX.N14-F, MSHA I.D. No. 1211-AZ-09-01195-04. N14-F is a multi-zoned earth dam
constructed in 1982 to control runoff from the mining areas and as part of the
N-14 East haul road (see Figure 14 for a typical cross section of the
embankment). The detailed design of N14-F was submitted in Volume 21, Table C
as an amendment to Permit AZ-0001. Approval was received from MSHA on 5/21/82
and from OSM on 3/25/82. Drawing No. 85424 shows the current "as-built"
condition of the dam site. N14-F drains a watershed of approximately 376 acres

with a total present storage capacity of approximately 61 acre-feet. Figure 15

depicts the current stage-capacity curve.
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N14-F has approximately sixty-five percent of its original design storage
capacity. The total storage capacity was originally 94 acre-feet, and it
currently has 61.1 acre-feet of capacity. This reduction resulted from mine
spoil being placed in part of the ponding area. The embankment was not
affected; therefore, Dames & Moore reviewed the current hydrology and
hydraulics of the dam to assure compliance with the regulations (see Attachment
J, Dames & Moore's "N14-F, Review Report"). The spillway is adequate to handle
the 100-year, 6-hour storm and the ponding area can hold 20.37 acre-feet of
runoff plus the equivalent of 33 years of sediment storage. More detailed
design information can be found in SHB's "Geotechnical Investigation Report"
(12/30/81) submitted prior to OSM's approval.

X. N14-G, MSHA I.D. No. 1211-AZ-09-01195-05. N14-G is a multi-zoned earth dam
constructed in 1982 to control runoff from the mining areas and as part of the
N-14 East haul road (see Figure 16 for a typical cross section of the
embankment). The detailed design of N14-G was submitted in Volume 21, Table C
as an amendment to Permit AZ-0001. Approval was received from MSHA on 5/21/82
and from OSM on 3/25/82. Drawing No. 85426 shows the current "as-built"
condition of dam site. N14-G drains a watershed of approximately 1,479 acres
with a total present storage capacity of approximately 185 acre-feet. Figure
17 depicts the current stage-capacity curve. More detailed design information
can be found in SHB's "Geotechnical Investigation Report" (12/30/81) submitted
prior to OSM's approval.

XI. N14-H, MSHA I.D. No. 1211-AZ-09-01195-06. N14-H is a multi-zoned earth dam
constructed in 1985 to control runoff from the mining area (see Figure 18 for
a typical cross section of the embankment). The detailed design of N14-H was
submitted to OSM on 10/7/82 in Volume 36 of Permit AZ-0001. Approval
was received from MSHA on 3/9/84 and from OSM on 2/21/84. Drawing No. 85428
shows the current "as-built" condition of the dam site. N14-H drains a
watershed of approximately 1,615 acres with a total present storage capacity
of approximately 227 acre-feet. Figure 19 depicts the current stage-capacity
curve. More detailed design information can be found in SHB's "Geotechnical

Investigation Report" previously submitted to OSM.

After a review of the above information for each MSHA dam and based on prior review and
approval of the structure by the appropriate regulatory agencies, PWCC believes these
structures are in compliance with 30 CFR 780.12. Each structure was constructed and/or

modified under the supervision of a registered professional engineer.
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Drawing No. 85406 compares the design runoff capacity of each existing structure with the
present storage capacity and for each structure the present storage capacity is more than
adequate to allow storage for the design runoff capacity, plus sediment storage.

Therefore, it is safe to assume storage capacity is more than adequate.

The spillway for each structure was constructed according to the approved plan;

therefore, it is safe to assume the spillways will perform as approved.

Attachment K and Drawing No 85406 indicate no remedial work is required for any of the
existing MSHA-size structures. Therefore, it should be safe to assume there is no
apparent structure problems, which creates a risk of harm to the environment or to the

public health or safety.

Permanent Impoundments

Fifty-one total water sources that fall into three categories of impoundments for
providing water for wildlife and 1livestock will exist or are being proposed for
consideration to permanently exist at final bond release. These categories include Pre-
Law internal impoundments, existing and proposed Post-Law internal impoundments, and
existing and proposed water control structures (sediment ponds). All of these

impoundments are shown on Drawing Nos. 85324 or 85405.

Nineteen pre-law and post-law permanent internal impoundments currently exist that are
available for wildlife and livestock use as a part of the post-mining landscape. Three
permanent impoundments are approved permanent internally draining ponds located in the
N-2 coal resource area and are designated as N2-RA, N2-RB, and N2-RC. Sixteen
impoundments existed prior to the 1982 issuance of the Interim Program Permit or are Pre-
Law intermal impoundments. The sixteen structures include five Post-Law structures, Jl1-
RA(J1-PI #1), J1-RB(J1-PI #2), J3-G(J3-G(PI)), NI1-RA(N1-PI #3) and N8-RA(N8-PI #1), and
eleven Pre-Law structures. Five Pre-Law structures are located in the J-3 coal resource
area, J3-PII #1, J3-PII #2, J3-PII #3, J3-PII #4, and J3-PII #5, and the N-1 coal
resource area has six Pre-Law structures, N1-PII #1, N1-PII #2, N1-PII #4, N1-PII #5, Nl-

PII #6, and N1-PII #7 (see Drawing No. 85324).

The existing N2-RA, N2-RB and N2-RC Post-~Law internal permanent impoundments have been
previously designed and approved in the AZ-0001 permit. Individual inspection reports as
well as the approved design are included in Attachment H. PWCC and Dames & Moore
evaluated the current condition of each impoundment based on the new 30 CFR regulations.
Included in the inspection reports are a site description; stability, hydrology and
hydraulics description; stability, hydrology and hydraulics analysis; remedial compliance

plans and the 1985 inspection reports.
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One additional internal permanent impoundment is being proposed for consideration in this
PAP (J19-RB). It is located in the J-19 coal resource area. Water persistence work
sheet calculations are provided in Attachment T. Detailed designs will be submitted in

accordance with schedule provided in Table 1.

In addition to the nine Post-Law internal impoundments, PWCC is also proposing an
additional thirty-one existing or proposed sediment control structures be considered as
permanent impoundments (Table 9 & Drawing No. 85406). These thirty-one impoundments
include nine existing MSHA structures, 20 existing sediment control structures, and 2
proposed sediment control structures. Of the 5 Post-Law, pre-1982 internal impoundments,
one existing structure, J3-G, is currently being utilized for sediment control; however,
it is more applicable to consider this structure as an internal impoundment being
utilized as a sediment control structure. The other four Post-Law, pre-1982 structures,

J1-RA, J1-RB, N1-RA, and N8-RA, are located in the reclamation.

Being multi-purpose structures, these impoundments are utilized for sediment control
during the life of the mining and reclamation operations and will then be converted to
permanent structures prior to final bond release. Detailed designs will be submitted for
approval in accordance with the schedule provided in Table 1 prior to construction.
Designs for proposed structures, or modification of existing structures will address
permanent impoundment performance standards. Water persistence worksheet calculations
are provided in Attachment T. Additional reference information can be found for each

structure in Table 4.

Engineering Design (Permanent Impoundments). Peabody retained Water, Waste and Land,

Inc. (WWL), Fort Collins, Colorado to study and model pertinent hydrological parameters
and analyze the structural stability of potential internal impoundments. The resultant

report was submitted to OSM in April, 1982 (PAP-Appendix E, Volume 27).

The hydrologic parameters related to the permanent impoundments were analyzed by WWL
through the use of three computer models. The first model developed precipitation
statistics for the Kayenta leasehold by analyzing a 30-year precipitation record from
nearby Betatakin, Arizona. The precipitation statistics were then integrated in a Monte
Carlo simulation to develop a precipitation sequence by day that retains the statistical

properties of the 30-year historical record.
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Table 9
Proposed Permanent Impoundments, Including Post-Law Internal

Impoundments and Sediment Control Structures

Drainage
Pond 1D Conditiont Area (acres)
J1-RA Existing(l) 327.7*
J1-RB Existing(l) 25.5*
J2-A Existing(M) 2661.3
J3-D Existing(S) 318.0
J3-E Existing(S) 251.3
J3-G Existing(l) 241.8
J7-DAM Existing(M) 5256.7
J7-JR Existing(M) 3960.3
J7-R Existing(S) 260.1
J16-A Existing(M) 2415.0
J16-G Existing(S) 272.0
Ji6-L Existing(M) 7355.9
J19-RB Proposed(l) 517.1*
J21-A1 Existing(S) 544.0
J21-C Existing(S) 1182.0
J21-1 Proposed(S) 731.1*
J27-RA Existing(S) 45.8
J27-RB Existing(S) 10.8
J27-RC Existing(S) 86.8
N1-RA Existing(l) 615.6
N2-RA Existing(l) 317.0
N2-RB Existing(l) 349.8
N2-RC Existing(l) 156.2
N5-A Existing(S) 531.1
N6-L Existing(S) 402.6
N7-D Existing(S) 756.0
N7-E Existing(S) 246.9
N8-RA Existing(l) 305.3
N10-Al Existing(S) 701.8
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Table 9 (cont.)
Proposed Permanent Impoundments, Including Post-Law Internal

Impoundments and Sediment Control Structures

Drainage
Pond 1D Conditiont Area (acres)
N10-D Existing(S) 286.8
N10-G Proposed(P) 463.9*
N11-A Existing(S) 498.3
N11-G Existing(S) 863.0
N12-C Existing(S) 473.0
N14-D Existing(M) 1836.0
N14-F Existing(M) 376.0
N14-G Existing(M) 1479.0
N14-H Existing(M) 1615.0
TPF-D Existing(S) 259.6
TPF-E Existing(S) 258.0

1 - (S) Sediment Control Structure, (1) Internal Impoundment Structure, (M) MSHA Sediment Control

Structure

* - Not Designed
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The second model calculated the runoff corresponding to the precipitation input for each day, the
pond depth for each runoff event, and the change in water quality for each day. The runoff
calculations employ accepted NRCS equations and a dimensionless Area Index parameter for
corresponding watershed and pond areas. The water quality calculations were based on a mass
balance model that incorporated evaporation (based on historical record at Many Farms), seepage,

runoff water quality, and pond depth.
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The third model determined the sediment yield for each precipitation event. The model utilized
the Modified USLE which has been well documented in the literature. The runoff volume and peak
discharge were calculated by the runoff model (second model) and the soil erodibility, slope, and

conservation factors were determined from NRCS nomographs and tables.

As mentioned previously, the WWL study also addressed the structural stability aspects of the
permanent impoundments. Samples of spoil material were obtained from a series of test pits in
reclaimed areas on the PWCC Ileasehold. These samples were analyzed for particle size
distribution, plasticity properties, and shear strengths. These parameters were then used in a
slope stability model (BISHOP) to assess slope stabilities in the spoil material under static

loading and earthquake loading conditions.

The WWL report addressed the quantity, quality, and persistence of water impounded within graded
and topsoiled spoil banks, together with stability of graded spoil and impoundments. In essence,
the WWL study concluded that there should be no problems concerning impoundment stability and
water quality, and that persistence of water in the impoundments was dependent on drainage area
and impoundment size. The WWL report and this discussion will provide the basis for the general
and detailed design of all permanent impoundments. Although data requirements are slightly
different when using the WWL methodology to modify existing structures to permanent impoundments,

the results should be conservative.

Design Criteria. Based on site visits and infiltrometer tests, WWL personnel determined that the
most reasonable values for the NRCS runoff curve numbers fell within the range of 80 to 75. No
attempt has been made to further refine these values. In examining the minimum probability of
water in the impoundments, a curve number of 75 was used so as to establish a probable lower
bound. To maximize the amount of time an impoundment might contain water, the WWL study made the

following recommendations:

1. The pond should be constructed so that the resultant surface area is as small as possible.

2. The pond should have side slopes as steep as permissible so that surface area does not vary
greatly with depth.

3. The bottom of the pond should be compacted during construction to minimize seepage through

the bottom of the pond during the early years of operation.
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Water, Waste and Land Impoundment Design Methodology. The WWL study produced the concept of an

"Area Index": the ratio of the total watershed area of a theoretical impoundment to the water
surface area of the same theoretical impoundment. A computer watershed model was developed to
simulate characteristics of mined spoil impoundments. This model was analyzed for various runoff
curve number values, and various values of the Area Index. Generated data for a theoretical
impoundment include probability of water, mean depth of water, probability of dissolved solids
exceeding a specified amount, together with various statistical parameters resulting from the
computer simulation. As might be expected, the probability of water and the mean depth of water
in a theoretical impoundment varied directly with the Area Index, i.e., the larger the watershed,

the greater chance for water to exist in the impoundment and the higher the mean depth of water.

The WWL computer model is based on- the assumption of watersheds of constant Area Index; a
condition that is impossible to achieve in practice. The boundaries of the watershed can
reasonably be expected to remain constant; the water surface area however, will vary with the
depth of water in the impoundment. This is due to the fact that impoundment sides cannot be
vertical for stability and safety reasons. Typically, the impoundment sides are on a slope of
three horizontal to one vertical. Where access to water in the impoundment is desirable, slopes
of five horizontal to one vertical or flatter are more desirable. As impoundment area increases
with the square of the increasing sides, the variation in Area Index over the possible range of

water depths becomes very substantial.

Adaptation of Water, Waste, and Land Methodology. As the WWL study established mean depths for

various Area Indexes, it became possible to graph the mean depth as a function of Area Index for
curve numbers of 75 and 80 (see Figure 20). 1In addition, the standard deviation of the mean
depth was added to the mean depth and graphed as a function of the Area Index for both curve
numbers. This was done to give some general idea of the upper range of depths at which water
might reasonably be expected to persist. It should be noted that the reported values in inches

in the WWL report were changed to feet for this graph.

Once the proposed design for an impoundment was determined, it was also possible to determine
water surface area, and hence Area Indexes for various depths. Thus, each impoundment also has a
depth-Area Index curve. If this curve is superimposed over the mean depth-Area Index curve for a
specific curve number (Figure 21), the two curves will intersect at a unique value of mean depth
and Area Index. This intersection gives a first approximation of depth and Area Index at which

an impoundment might tend to stabilize.
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IMPOUNDMENT DEPTH VS AREA INDEX

FIGURE 21 MEAN DEPTH AND AREA INDEX.
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It should be noted that the "depth" term of each graph has a slightly different meaning. Depth
in the graphs of mean depths-Area Index means depth of a theoretical impoundment with vertical
sides, as that was assumed in the WWL analysis. As WWL methodology does not assume gains
(runoff) and losses (infiltration, evaporation) to be proportionate to depth of water, only to
surface area, it can be seen that a theoretical impoundment will contain a larger volume of water
than an actual impoundment at the same depth "d". The theoretical impoundment will have a bottom
area equal to the surface area, while the actual impoundment will have a bottom area sometimes

much less than the surface area, due to the sloping sides.

The solution to this problem requires the construction of two more graphs plotted along the same
depth ordinate used in the previous two graphs. The first graph is simply the depth-capacity
curve for the actual impoundment to be constructed. The second is the depth-capacity curve of an
impoundment whose surface area varies with depth in the same fashion as the proposed impoundment
does, but whose volume meets the criteria of the WWL study, i.e., with vertical sides and bottom
area equal to surface area. Thus the volume of this theoretical impoundment is always the

surface area multiplied by the depth, Ay(y), where the volume of the actual impoundment is

determined by the integral:

y = ymax
V= By dy
y=o0

where A is a function of y. During the design of impoundments of irregular shape, the above

integral is approximated by the average end area method of determining volume.

Procedure. Various parameters such as actual impoundment depth and volume must be determined.
In order to do this, a series of curves are presented on a graph. This graphical method
facilitates solving four equations for four unknowns when none of the equations can be easily

represented by mathematical formulae.

Data for the first set of curves is obtained from the WWL documents. For each curve number
utilized, a theoretical mean depth and theoretical mean depth plus standard deviation-Area Index
curve is plotted (see Figure 20). This basic curve set can be used for any impoundment design.

The use of the curves will be explained below.

A second set of curves is generated from data specific to the proposed impoundment. This data
includes water surface area, theoretical volume, Area Index, and actual volume for various water

depths. Both sets of curves are plotted on the same graph.
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The basic calculations for a detailed design are as follows:

1. Determine required sediment capacity.

2. Determine maximum design water capacity.

3. Determine impoundment required capacity and depth.

4. Determine worst-case storage requirements and resulting water depth.

5. Compare actual impoundment capacity to required storage.

6. Compare actual impoundment capacity to the standard deviation depth to worst-case

storage requirements.

7. Determine water persistence.

The procedure for determining mean depth and volume of water in each impoundment is as follows:
(refer to Figure 22) locate the intersection of the actual depth-Area Index curve and the
theoretical mean depth-Area Index curve (PT. A). Assume an actual depth approximately equal to
1.1 times the mean depth located by intersection. Determine the Area Index corresponding to this
actual depth for the impoundment in question from the actual depth-Area Index curve (PT. B}. For
this Area Index, determine the theoretical mean depth from the theoretical mean depth-Area Index
curve (PT. C). This depth assumes an impoundment with vertical sides. For this theoretical
depth, determine the theoretical mean impoundment volume from the theoretical mean depth-capacity
curxrve (PT. D). Finally, determine the actual depth required for this volume from the actual
depth-capacity curve (PT. E), and compare to the initial assumed actual depth. If these two
depths are not approximately equal, adjust the assumed depth and repeat the above procedure until

these depths are equal.

Probability Determination. A general evaluation of water persistence was conducted for two

proposed and one existing (J3-G)} internal permanent impoundment, one proposed and eight existing
MSHA sediment control structures, 6 proposed sediment control structures, and 16 existing
sediment control structures. The evaluation estimated the probability that water would persist
in the impoundments. Results of this evaluation are provided in Attachment T. The above
previous discussions described the detailed design procedure that will be conducted when detailed
designs are formulated. The discussion below describes the general evaluation procedure used to

determine the persistence probability.

From the graph shown on Figure 23, assuming a NRCS runoff curve number of 75, it can be seen

that an impoundment will tend to stabilize at a specific Area Index. The
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corresponding annual probability of water that would exist for this Area Index is determined from
annual depth/probability curves found in the WWL report such as is shown on Figure 24. The
probability of water existing in the impoundment was calculated based upon an assumed minimum
depth of, the greater of, 3.0 feet or a depth corresponding to a capacity of at least 2.0 ac-ft
to ensure livestock and wildlife utilization. The Area Index for that minimum depth is then
calculated and worst-case probability determined from the WWL study (monthly) depth/probability
curves (Figure 25). The month of July is generally used because this month exhibits the lowest
probabilities of depth when the area index is greater than 130. The month of June is utilized

for area indexes of 130 or less.

In addition, it should be emphasized that there will be a substantial increase in Area Index for
increasing impoundment depths. As depths approach zero, the Area Index for the impoundment
approaches a respective upper bound. As the Area Index increases, so does the probability of

water existing in the impoundment.

Drawing No. 85406 contains a list of existing and proposed permanent impoundments, locations, map
numbers (Drawing 85400), construction dates, and when the remedial work, if applicable, will be
completed, embankment stability category, hydrology design data, design storage capacity, and

spillway information, when applicable.

Structures Reclaimed

These ponds are either redundant ponds where another pond downstream is designed to cover the
entire watershed or they are ponds which fall in the category of 816.46(a)(2). No design or
evaluation is included for these structures. After regulatory agency approval, these structures

will be reclaimed in accordance with PWCC's approved reclamation plan and schedule.

Dam Break Analysis

As a result of the August 29, 1985 meeting with OSM's Technical Staff, Dames & Moore, and
Peabody, OSM instructed Peabody to perform a Dam-Break Analysis on those temporary impoundment

structures which Peabody will want to retain upstream from existing MSHA-size
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dams . These upstream structures are redundant structures; however, Peabody desired to retain
these temporary impoundments to localize the runoff around the new Kayenta Mine facilities.
Based on these decisions, Peabody retained Dames & Moore to perform a Dam Break Analysis on the
J28-B, J28-C, and J28-D impoundments upstream from the J16-A MSHA dam and also on the J28-G
impoundments upstream from the J16-L MSHA dam. The results of Dames & Moore's report can be

found in Attachment L.

The results of the evaluations indicate both MSHA dams have adequate storage and spillway
capacities to safely discharge the dam-break flood waves. As noted in the report, the mechanisms
hypothesized to induce breaches in the sedimentation ponds are extremely conservative and highly

unlikely.

Transportation Facilities

Introduction. There are four types of roadways inside or crossing PWCC's permit area. These
roadway types are primary roads, ancillary roads, non-mining related roads (i.e., public roads
and private roads), and pit ramps or routes of travel which are within the mining and spoil
grading areas. The location of these roadways and main ramps are found on the Jurisdictional
Permit and Affected Lands Map, Drawing No. 85360. OSMRE's 30 CFR 701.5 definition of a road
includes the following:
"Road means a surface right-of-way for purposes of travel by land vehicles used in surface
coal mining and reclamation operations or coal exploration. A road consists of the entire
area within the right-of-way, including the roadbed, shoulders, parking and side areas,
approaches, structures, ditches, and surface. The term includes access and haul roads
constructed, used, reconstructed, improved, or maintained for use in surface coal mining and
reclamation operations or coal exploration, including use by coal hauling vehicles to and
from transfer, processing, or storage areas. The term does not include ramps and routes of

travel within the immediate mining area or within spoil or coal mine waste disposal areas".
This definition for road only refers to primary and ancillary roads. OSMRE's 30 CFR 701.5
definition of spoil includes the following: spoil means overburden that has been removed during

surface coal mining operations.

The non-mining related roads definition is taken from Flannery's decision. "The affected
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area shall include every road that is constructed, reconstructed, improved, or maintained for
access to or from, or for hauling coal or overburden to or from, surface coal mining and
reclamation operations. The affected area shall also include every existing and new road that is
used for the same purpose where the EFFECTS from mining are MORE than relatively minor when
compared to the effects from other uses.” This definition will apply to designated public roads
as well as other private roads, which access living or grazing areas. This definition for the
non-mining related road classification does allow for infrequent mine use on these non-mining

related roads.

Public roads are roads constructed for public use when financed, maintained, and owned by the
government. Public road means a road which has been designated as a public road pursuant to the
laws of the jurisdiction in which it is located; which is maintained with public funds in a
manner similar to other public roads of the same classification within the jurisdiction; which
there is substantial (more than incidental) public use; and which meets road construction
standards for other public roads of the same classification as the 1local jurisdiction.
Governmental agencies involved with public roads on Tribal lands in the vicinity of Black Mesa
include the Arizona Department of Transportation (ADOT), Bureau of Indian Affairs (BIA), and the
Hopi and Navajo Tribal Transportation Departments. After discussions with the BIA and the Hopi
and Navajo Transportation Departments, the only public roads within or crossing the Kayenta
Complex permit area are U.S. Highway #160 and Navajo Route #41. Navajo Route #41 is an open
range, collector, dirt/paved road which does not have a recorded right-of-way and limited BIA
maintenance activities; however, due to its location and ability to provide north/south access
south of Highway #160, it is part of the BIA’s 1990 Master Road Plan and included on BIA’ road

inventory since at least 1979.

In order to allow the maximum recovery of coal while maintaining the general north/south traffic
flow pattern on Navajo Route #41 in the J-7 mining area during 1998 until the end of mining in
the year 2005, it was necessary to temporarily reroute traffic around the east side of the J-7
mine area and reconnect traffic to the existing Navajo Route #41 at the intersection at the south
end of the J-7 Dam (see the updated Drawing No. 85210, 85360, and Figure 26 85400 for the
proposed alignment). With a portion of the new alignment crossing the southeast portion of the
J-7 coal reserves ({(approximately 0.2 miles in length) and to allow maximum coal recovery while
protecting the safety of the public, it was necessary to conduct limited mining-related surface
disturbance within 100 feet of the relocated Route #41. This activity did not include any coal
removal operations and did not necessitate utilization or crossing the road with mining
equipment. A fence or traffic control berm was constructed prior to mining disturbance within
100 feet of Route #41 between the traffic on Navajo Route #41 and the mining disturbance activity

to prevent co-mingling of traffic in this area.
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FIGURE 26
PROPOSED TEMPORARY BYPASS ROAD
(J-7/Ravajo Route #41)
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TRAFFIC SIGN DESCRIPTION

(See FIGURE 26 for description)

SIGN LOCATION SIGN DESCRIPTION
NUMBER
1 “LOCAL ACCESS ONLY — DEAD END”  (4'x8)
2 “PINON” (x4
—
3 “DANGER
LOOK OUT FOR TRUCKS
& MINING EQUIPMENT” (4'x8")
4 “KAYENTA
HIGHWAY 160" (4'X4")
4—
5 “KAYENTA
HIGHWAY 160" (4'X4")
—_—
6 “MINE ACCESS ONLY
NO TRESPASSING” (@'x4")
7 “ROAD CLOSED" (4'x4")
8 “KAYENTA (@'x4")
HIGHWAY 160"
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TRAFFIC SIGN DESCRIPTION

(CONTINUED)
R11-3 (ROAD CLOSED __ MILES AHEAD.
LOCAL TRAFFIC ONLY)
W2-2 (-1) Right & Left
W1-7 (<->)
R5-1 (DO NOT ENTER)
WL-RB, WL-RL (\in)
— (ROAD CLOSED AHEAD)
M4-10 (DETOUR) Right & Left
W3-1a (STOP AHEAD)
R2-1 (SPEED LIMIT)
W1-2R, W1-2L, W1- | (CURVE SIGNS)
1R, W1-1L
N41
(ROUTE MARKERS)
—_ Type Il barricade
R1-1 (STOP)
R11-2 (ROAD CLOSED)
R11-4 (ROAD CLOSED TO THRU TRAFFIC)
R5-1 (DO NOT ENTER)

(OPEN RANGE)

(WATCH FOR LIVESTOCK)
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In addition to the traffic signs in the “Manual on Uniform Traffic Control Devices” and
shown on Figure 26, PWCC posted signs for announcing when the relocated Navajo Route #41
was open for traffic, large stop signs at the J-7, Ramp #3 intersection with red flashing
traffic control lights in both directions, open range signs, heavy equipment crossing
roadway signs, and watch for livestock signs, etc. PWCC provided a security vehicle with
flashing red lights at this intersection for the first 30 calendar days the road is open to
public traffic, which was used as a safety warning to the public. In addition, PWCC'’s
security conducted a traffic count of vehicles crossing the intersection during this 30-day
period. PWCC has in the past informed and instructed all PWCC personnel on safety-related
procedures and the safety procedures for the intersection at the crossing of the J-7 haul
road and Route #41. In addition, the new road alignment and associated safety rules was
posted on the appropriate bulletin boards where this information was available for the
Black Mesa Mine employees to read. Approximately 30 percent of the coal production for the
Black Mesa Mine was mined and hauled from the J-7 mining area to the Black Mesa Mine
Facilities area. The J-7 coal haulage and primary reclamation activities will be completed
in 2005. The estimated average daily mine vehicles crossing this intersection was
approximately 50 to 200 vehicles per day depending if J-7 coal haulage and overburden
removal operations was occurring, the J-7 equipment maintenance and operational support
activities required during the shift, and the road maintenance requirements in this segment
of the road. The mine traffic estimate into and out of the J-7 mine area was highly

variable on a day-to-day basis.

In 2006, after J-7 mining and reclamation was completed, PWCC agreed to install stop signs
on the J-7 primary road intersections. At the intersection at the south end of the J-7 Dam
the flashing traffic control 1lights was removed from the non-mining related traffic
roadway, (see Drawing No. 85210 and Drawing No. 85400, Sheets K-10 and L-10). For safety
purposes, the Peabody traffic will stop in both directions prior to proceeding through this
intersection and the Navajo Route #41 traffic will have the right-of-way when crossing the
intersection. Revised Figure 26, “Proposed Temporary Bypass Road (J-7/Navajo Route #41)7,
has the proposed alignment for non-mining related traffic. This alignment was constructed

and maintained in accordance with the
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BIA Road Standards, the latest edition of the "Manual on Uniform Traffic Control Devices,”
and the traffic control devices recommended by OSM, BIA Branch of Roads, or shown on Figure
26. This route has a gravel surface and is similar to the existing route in width. There
is no plan to pave or blacktop the temporary relocated Navajo Route #41. The BIA Chinle
Agency Road Engineer was requested by PWCC to inspect and improve this route prior to
utilization by non-mining related public traffic. PWCC provided written notification to
the Tribal Governments, local police, schools, and chapters of the date that the relocated
road was opened to public traffic. In conclusion, this realignment of Navajo Route #41

will not require the merging of PWCC’s mine traffic with the non-mining related traffic.

The J-7 west side existing Navajo Route #41 will continue to be open to local traffic;
whereas, the J-7 east side route will provide the primary north/south access for public
traffic traveling through the Peabody coal lease area. The o0ld Navajo Route #41 across the
south side of the J-7 coal reserve was closed to non-mining related traffic to allow mining
to continue in the J-7 pit. This road was closed on the west end at the Water Well #9 and
residential access road intersection and at the east end at the wye intersection, north of
Yucca Flat Wash. PWCC established a signed barricade with reflecting tape at both
locations where the road is closed. The school bus routes will not be affected by the road
relocation. School bus turnarounds was constructed by PWCC, as required. A meeting was
held with the person in charge of school bus transportation advising him of the road

relocation and safety procedures.

The temporary J-7 east side route is an existing roadway, and only a short section
(approximately 0.4 miles long) of the south and east route was reconstructed and realigned
with the southeast edge of the J-7 coal recovery area (see Drawing No. 85210A). This new
section shifted the road to the southeast to allow maximum J-7 coal recovery. In addition,
a short section of new access road was constructed through the J-7 reclamation area
(approximately 0.5 miles long) to connect the east route with the north/south section of
PWCC’s old J-7, Ramp #1 road. PWCC installed a cattle guard in the road where the road
crossed the Hopi/Navajo Partition fence. This temporary Navajo Route #41 route allows safe
passage of traffic while maximizing J-7 coal recovery. Peabody undertook appropriate
measures to protect the general public and traffic on the roadway £from mine-related
activities including appropriate traffic control signs, compliance with blasting
regulations as described in Chapter 7, and roadway maintenance.

Blasting signs met the specifications of 30 CFR 816.11. PWCC will: (1) Conspicuously place

signs reading *Blasting Area” along the edge of any blasting area that comes within
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100 feet of any public road right-of-way, and at the point where any other road provides
access to the blasting area; and (2) At all entrances to the permit area from public roads
or highways, place conspicuous signs which state “Warning! Explosives in Use,” which
clearly list and describe the meaning of the audible blast warning and all-clear signals
that are in use, and which explain the marking of blasting areas and charged holes awaiting

firing within the permit area.

Warning and all-clear signals of different character or pattern that are audible within a
range of % mile from the point of the blast will be given. Each person within the permit
area and each person who resides or regularly works within 1/2 mile of the permit area was

notified of the meaning of the signals in the blasting schedule.

Audible warning and all-clear signals are given prior to and following a blast,
respectively. The warning signal consists of ten short blasts using an air horn audible
for one-half mile from the point of the blast. The all-clear signals consists of one long
blast from an air horn audible for %-mile from the point of the blast. Warning and all-
clear signals are explained on the blasting warning signs, the signs located at the main
entrances to the mining complex, and on bulletin boards in certain buildings which the
general public may frequent. The signals are also explained in the blasting schedule which

is published and distributed as explained above.

Access within the blasting area was controlled to prevent presence of livestock or
unauthorized persons during blasting and until an authorized representative of PWCC has
reasonable determined that (1) No unusual hazards, such a imminent slides or undetonated

charges exist; and (2) Access to and travel within the blasting area can be safely resumed.

Access to the blasting area was controlled by ensuring that the blasting area is clear of
all livestock or unauthorized persons, and assigning a person to block and monitor access,
or barricading roads leading into the blasting area. Fluorescent orange traffic cones and
plastic tape was used to identify blasting areas in which holes have been loaded, charged,
and not yet detonated. Boreholes are not considered charged until an electric-type
detonator is introduced into the detonation system or when connection to trunklines is
started. The all-clear signal is given only after the area has been checked to ensure that

no unusual hazard such as slides or undetonated charges exist.

when blasting occurred in the J-7 mining area, a person was assigned prior to the blast to
monitor and temporarily block access along the Non-PWCC roads to protect the safety of the

general public traveling in the area.

Peabody had the appropriate Tribal Chapter, Road Agency Committee, BIA Chinle Road
Engineer, and Tribal approvals prior to OSM’s written findings required in 30 CFR,
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761.11(d) (2) (ii). In addition, after mining and reclamation is completed, Peabody has
committed to obtain regulatory approval to return Navajo Route #41 to approximately the
original north/south route by utilizing Peabody existing J-7 Ramp #1 and haul road system
to reroute traffic to Navajo Route #41l. At this future time, Peabody will submit a new
permit revision for appropriate regulatory approval with the proposed alignment and a

request to permit these roads as permanent roads.

The BIA and the Navajo Transportation Department base their classification of private roads

on the following:
a) Local roads which do not have right-of-way applications performed in
accordance with 25 CFR, Part 169 and have not been designated as a public

road pursuant to the laws of the Tribes are considered private roads.

b) None of these private roads are maintained with public funds in a manner

similar to other public roads;

c) There is not substantial (more than incidental) public use of these roads:;
and

da) The Tribe or BIA does not have construction standards for these remote rural
roads.

Due to the "open range" nature of the reservation, many miles of private roads on the
Tribal lands have been and continue to be developed by local residents and other non-PWCC
entities. The Kayenta mining complex is different from most other mining operations in
that people are living and livestock are grazed inside the permit boundary (see Drawing No.
85445, which shows the residential home sites and escrow grazing areas). Because of this
difference, the road network is f£luid. The private road network is similar to a road
developed by a farmer, rancher, or any other landowner on their private property in any
state or county. These private roads are typically two-track vehicle roads or graded dirt
roads traversing across country to residential sites, residential improvement areas,
grazing sites, wood gathering areas, water sources, utilities sites, ceremonial, religious,
or Tribal meeting sites, etc. Therefore, because the surface area cannot be completely
controlled, many of these private access roads are available for PWCC or the general public
on an infrequent basis to utilize. When PWCC’s vehicles are traveling on non-mining
related roads, it will only be with on-highway vehicles or road maintenance equipment
requested by 1local or regulatory entities. The mine-related traffic will be on an
infrequent basis and the majority of the total traffic on the non-mining related roads will
be non-mining related traffic. In addition, the primary purpose of the road will be for

access by non-mining related traffic.
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In addition, if these public or private roads were outside the permit area, a mining
company would be allowed to use these roads on an infrequent basis to access remote
environmental monitoring or surveying sites (e.g., low usage). Therefore, it stands to
reason that PWCC should be allowed to use these roads on an infrequent basis inside the
permit area; however, if PWCC uses a private road more freguent than once a shift, the road
becomes classified as an ancillary road. This is not to imply that, because an employee

drives a company vehicle on a road to get to and from work, the road is an ancillary road.

The lease arrangements between PWCC and the Tribe enable PWCC to conduct those activities
necessary to the efficient operation of mining, which includes the relocation of residences
and associated roads. Likewise, if the Tribe or BIA were to construct a road within the
leasehold, they are required to consult with PWCC and subject their plans to the reasonable
rights of PWCC under the leases to utilize the surface for mining purposes. Thus, the
Tribe, which OSMRE recognizes as the governmental agency having jurisdiction over public
and private roads on the leasehold, has already established a mechanism through the leases
for dealing with issues relating to these roads. OSMRE is the lead regulatory agency for
permitting primary and ancillary roads, and where appropriate, 30 CFR 761.12(d) will be

applicable to those public roads within 100 feet of the proposed mining operations.

PWCC considers those roads within the leasehold designated as private roads, which are
included in the non-mining related roads, to be like private ranch roads, and the
appropriate governmental agency(s), including the Navajo and Hopi Tribes, has already
agreed through the signing and renewal of the leases, that mining activity may take place

near, on, through, or around such roads.

The remaining two type of OSM-defined roads (e.g., primary and ancillary roads), and ramps
are utilized to facilitate mining activities. Primary and ancillary roads are defined in
30 CFR 816.150 and 701.5. The primary roads are any road which is (a) wused for
transporting coal or spoil and not considered a ramp which is inside the mining disturbance
and spoil grading area; (b) frequently used for access or other purposes for a period in
excess of six months; (c¢) no longer subject to frequent changes in location, are graded
"on-grade" with the surrounding topography, and are located in areas undergoing topsoil
redistribution and permanent revegetation; or (d) to be retained for an approved postmining

land use.

An ancillary road is any mine road not classified as a primary road. Infrequently used
temporary roads solely for PWCC access or other purposes, which do not include coal or
spoil haulage and that will be in existence for an extended period of time will be
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considered ancillary roads. PWCC's roads used once or less each shift for the purpose of
monitoring, surveying, and/or maintenance will not be frequently used roads and therefore,

are classified as ancillary roads.

The ramps at the Kayenta Complex are located within the active pit and spoil areas. These
ramps are temporary routes unless they are needed to facilitate the postmining land use.
In such cases, they will be permitted as a permanent primary road. The ramps in the spoil
grading and mining areas are subject to fregquent surface change, are graded in spoil,
surface drainage from these areas are controlled by outlying siltation structures around
the perimeter of each mining area, are located in areas which will undergo reclamation in
accordance with the approved reclamation and surface stabilization plan, and are included
with the ancillary, primary roads, and mining areas reclamation costs in the bonding
calculations. Typically, if the post mining drainage channel is located where the old ramp
was located, then the ramp could be graded and shaped to a reclaimed channel, this
demonstration is included in the PWCC Annual ®“Surface Stabilization Plan” Reports and the
design criteria is included in Chapter 26. If the ramp is left as a primary permanent road,
then the road will be provided with adequate ditches to handle the drainage runoff. Based
on the post mining land use plan, the backfilling and grading plan is flexible enough to

allow PWCC to consider several options for the reclamation of ramps.

Primary and Ancillary Roads - General Requirements. Primary and ancillary roads will be

located, designed, constructed, used, maintained, and reclaimed so as to:

(a) control or prevent erosion, siltation, and the air pollution attendant to erosion
by vegetating, watering, using dust suppressants, or other methods in accordance
with current, prudent engineering practices,

(b) control or prevent damage to fish, wildlife or their habitat, and related
environmental values,

(c) control or prevent additional contribution of suspended solids to runoff outside
the permit area,

(d) neither cause nor contribute to the violation of State or Federal water quality
standards applicable to receiving waters,

(e) refrain from seriously altering the normal flow of water in intermittent or
perennial streambeds or drainage channels,

(£) control or prevent damage to public or private property, and

{g) use non-acid or non-toxic forming substance in road surfacing.
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Within stream buffer zones designated on Drawing No. 85642 and 85642A, roads utilized as
mine-related road crossings, PWCC will reguest appropriate regulatory approval prior to
construction of these crossing. In addition:

1. Use of each crossing will be limited to light vehicles (passenger vehicles), on-highway
vehicles and appropriate road maintenance equipment traffic of infrequent use by PWCC.

2. No PWCC coal haulage, spoil haulage, large trucks, or large mine equipment will be
using the crossings. The only exceptions to this will be any need for repairs,
construction, or reclamation of the crossings, sedimentation ponds and monitoring
sites. Other exceptions will need prior approval form the Office of Surface Mining
Reclamation and Enforcement (OSMRE).

3. Use of the crossings will not impact the physical integrity of the stream channel.

4. No channel realignment, stream bank degradation, £fill material in the stream channel
and other significant changes to the physical characteristics of the streambed will
occur without OSMRE approval.

5. Maintenance activities will be minimized, with only minor repairs/grading after storm
events.

Within the primary and ancillary road classifications there are five sizes of roads based

on use and traffic volume. There are three typical sizes of primary roads, including haul

roads and mine vehicle roads, Primary Road #1, that are a minimum of 50 feet wide for two-
way traffic and a minimum of 30 feet wide for one-way traffic; coal haulage, mine vehicle,
and dragline deadheading roads, Primary Road #2, that are approximately 130 feet wide; and
mine access roads, Primary Road #3, which are used frequently for periods longer than six
months that are a minimum of 24 feet wide for two-way traffic and a minimum of 10 feet wide
for one-way traffic (see Drawing No. 85430). The two types of ancillary roads are used by
vehicles on a less frequent basis to gain access to mine facilities or to remote sites.

These ancillary roads are constructed exclusively for PWCC's use and no local residents

live at the roads' terminus. The first type is typically a two-lane road. This is a

minimum of 24 feet wide, and the second type is usually a single lane road that is a

minimum of a dozer blade or motor grader blade in width (see Ancillary Road #1 and #2,

Drawing No. 85430, respectively). The first type may regquire a two-lane road where an all-

weather road is required to gain access to remote sites. The second type of ancillary road

usually follows the natural topography and typically has less frequent use than the first

type.

Location. No part of any primary or ancillary road will be constructed in the channel of
an intermittent or perennial stream unless specifically approved by the regulatory

authority (See Drawing Nos. 85210, 85360, 85400, and 85642A). Roads will be located to
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minimize downstream flooding and sedimentation to the extent possible. The Jurisdictional
Permit and Affected Lands Map, Drawing No. 85360 shows the location of all existing and

proposed ancillary and primary roads.

When ancillary roads are shown crossing an intermittent or perennial stream, the crossing

will be constructed in accordance with the applicable regulations, including 816.150, and

as shown on Figure 30, Drawing Nos. 85430, and 85432. Ancillary roads are utilized
infrequently for access to monitoring sites, surveying sites, maintenance sites, and/or
access around PWCC'’s active mining areas for non-PWCC and PWCC vehicles. 1In the arid and
semi-arid southwestern United States, due to OSM’s ®*640 acre” rule, the majority of these
streams within the permit area are classified as intermittent streams and most of the
washes are dry arroyos. The water quality of the runoff during precipitation events for

the major washes in the permit area is heavily sediment laden.

The purpose of these at-grade-stream channel crossings are to provide adequate access
across the wash during periods of low flow or no flow, and to minimize potential
environmental effects by constructing a stable road crossing to accommodate the anticipated

low volume of traffic and the historical stream flows.

Within stream buffer zones designated on Drawing No. 85642 and 85642A utilized as mine-
related road crossings, PWCC will request appropriate regulatory approval prior to
construction of these crossing. In addition:

1. Use of each crossing will be limited to light vehicles (passenger vehicles), on-highway
vehicles and appropriate road maintenance equipment traffic of infrequent use by PWCC.

2. No PWCC coal haulage, spoil haulage, large trucks, or large mine equipment will be
using the crossings. The only exceptions to this will be any need for repairs,
construction, or reclamation of the crossings, sedimentation ponds and monitoring
sites. Other exceptions will need prior approval form the Office of Surface Mining
Reclamation and Enforcement (OSMRE).

3. Use of the crossings will not impact the physical integrity of the stream channel.

4. No channel realignment, stream bank degradation, £fill material in the stream channel
and other significant changes to the physical characteristics of the streambed will
occur without OSMRE approval.

5. Maintenance activities will be minimized, with only minor repairs/grading after storm
events.

Drawing No. 85432 shows the ancillary road stream crossing will be constructed utilizing

gravel, rock riprap, and geotextile to stabilize the road surface and minimize pollution.

As much as practicable, the ancillary road will cross the stream channel at grade and the
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road will start daylighting of the road grade beyond the toe of the existing natural
stream’s side slopes. The cross section of the stream at the road crossing will equal or
be greater than the capacity of the unmodified stream channel immediately upstream and

downstream from the road crossing.

During construction, a temporary silt fence or a straw bale dike will be installed
downstream in the stream channel of the proposed crossing to minimize any addition of
sediment to the wash. Once the crossing and ancillary road construction is completed, the
adjacent disturbance area will be reclaimed to stabilize the surface. When the ancillary
road and crossing are no longer required, the site will be reclaimed in accordance with the

approved reclamation plan.

Road Reclamation. The roads on PWCC's Kayenta leasehold can be categorized as follows:

1. Non-mining related roads which have not been built by PWCC and which may or may
not have been in existence prior to the initiation of mining activities;
2. Roads built by Peabody prior to December 16, 1977; and
3. Roads built by PWCC on or after July 6, 1990 in the permanent program permit
area.
All roads in categories (2) and (3) are considered temporary and will be reclaimed unless
they have been approved by the regulatory authority as a part of the postmining land use
plan (see Permanent Roads Map, Drawing No. 85445). All roads in category (1) are not the

responsibility of PWCC and, therefore, are not addressed.

Because of the size and nature of PWCC's Kayenta mining activities, very few of the roads
in category (3) will be reclaimed until the end of mining activities on the entire
leasehold (see Table 10). Exceptions would include roads in the immediate vicinity of pits
and ramps, which are created in the spoil and reclaimed as the general reclamation
activities progress within a specific coal resource area. Access to the various facilities

and reclaimed areas necessitate retention of most roads in category (3).

Roads which: (a) were constructed by Peabody prior to December 16, 1977; (b) are no longer
needed for reclamation or monitoring; and (c) are not approved by the regulatory authority
as an element of a postmining land use plan will be reclaimed in the following manner:
1. Close the road to traffic; culverts will be removed and fill slopes will be
shaped to establish appropriate drainage.
2. If the road surface does not consist of native materials, surfacing materials
will be collected and properly disposed of by hauling to an approved landfill

location or buried a minimum of four feet below the final revegatated surface.
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3. The roadbed will be ripped, plowed, and/or scarified.
4. Cross drains, dikes, and/or water bars will be constructed to minimize erosion.
5. Revegetation will be accomplished by utilizing the seed mix specified in the
reclamation plan.
Roads which: (a) were built by PWCC on or after July 6, 1990; (b) are no longer needed
for operations, reclamation or monitoring; and (c) are not approved by the regulatory

authority as an element of the postmining land use plan will be reclaimed in the following

manner:
1. Close the road to traffic and the culverts will be removed.
2. If the road surface does not consist of native materials, surfacing materials

will be collected and properly disposed of by hauling to an approved landfill
location or buried a minimum of four feet below the final revegetated surface.

3. The roadbed will be ripped, plowed, and/or scarified.

4. Cut and fill slopes will be shaped to conform the site to adjacent terrain and to
restore natural drainage unless a regulatory authority has approved an
alternative grading plan.

5. Cross drains, dikes, and/or water bars will be constructed as necessary to
minimize erosion.

6. Road surfaces and adjacent areas will be covered with topsoil.

7. The disturbed area will be revegetated in accordance with the mulching, soil

amendment, and seeding provisions of the approved Mining and Reclamation Plan.

Primary Roads. Transportation of coal and spoil from outside mining and spoil grading
areas to handling, sizing, shipping, or disposal areas requires construction of
transportation facilities, primarily haulage roads, or conveyors. PWCC maintains an
extensive network of haulage roads for material movement on the Kayenta Complex. Designs
for haulage roads constructed beyond the ramp limits shown on Drawing 85360 will be
submitted for approval. The drainage plan and culvert description can be found on Drawing

85400, Sheets 1 through 26, and Chapter 6, Attachment Q.

Design and Construction. Proposed life-of-mine haulage roads are shown in the Mine Plan

Map, Drawing No. 85210. Proposed five year permit term primary roads and existing primary
road plans or drawings and culverts and ditch flow direction are shown on Drawing No.
85400, Sheets 1 through 26. The typical cross sections are shown on Drawing No.85430.
Primary roads constructed during the 1990-1995 permit term included the J-19 Haul Road, J-
19 Deadhead/Haul Road Spur, and N-11 Facilities Plans (see Drawing Nos. 85440, 85442, and

85482) . During the 2012-2018 permit term, any new primary road will be submitted to OSMRE
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for approval before construction in accordance with the schedule in Table 1, unless the
road is a former ramp where the road’s existing definition conforms with one of the four
(a)-(d) criteria for primary roads in this chapter. If the Primary Road is a former ramp
then only the appropriate as-built certification will be submitted. The typical cross
sections on Drawing No. 85430 and the following sections describe the typical

specifications utilized for road construction.

Coal haulage is primarily dependent upon the location of the coal resource, the mine plan,

and the terrain. Until adequate quality assurance drilling and coal analyses are
completed, the exact location and alignment of life-of-mine coal haulage roads cannot be
specified. PWCC will submit certified centerline alignment, typical cross-sections, and
drainage designs for approval before construction are started. (see Drawing Nos,
85400,85430, and Attachment Q). Once construction is completed and adequate time has
occurred to collect the "as-built®” data, a Registered Professional Engineer will submit a
certified map indicating construction has been performed in accordance with the approved
plan. In addition, certified "as-built® drawings are kept on file at the mine site and are
available for inspection. Additional as-built certification information is presented in

Attachment V and on Drawing 85400.

New haulage roads proposed for construction are typically designed with a minimum 50 feet
driving width for two-way traffic. 2An additional 15 feet is added to each roadway edge to
provide room for drainage ditches in cut areas and for safety berms in fill sections.
Total minimum design width of such a roadway is, therefore, 80 feet (see Primary Road #1,
Drawing No. 85430). Roadways utilized for movement of draglines are built with sufficient
additional width to accommodate dragline passage. A total design width of 130 feet is
usually adequate for this purpose (see Primary Road #2, Drawing No. 85430). Access roads
used on a frequent basis and for a period longer than six months are designed with a
minimum width of 24 feet for two-way traffic, unless topography restricts the width of the

road from two lanes of traffic to only one lane (see Primary Road #3, Drawing No. 85430).

Roads to be used for dragline relocation are typically built without crowns or
superelevation. This helps to eliminate lateral thrust, which can impose large stresses on
walking draglines. After dragline movement is accomplished, regrading is performed to
crown and/or superelevate the roadway as required. Minimum roadway crown is 2 percent.
Superelevation may increase the cross slope to 6 percent. The dragline sequencing, which
requires deadheading the dragline between coal resource areas, is shown on Figure 14 in
Chapter 5. As indicated on the Primary Road #2 typical cross section, when this road is
not utilized for dragline deadheading, this road is a part of the mine's road network and

is used by mine equipment to support the mining and reclamation operations.
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Sight distance for haulage roadways is based on a minimum design speed for light duty
vehicles of 45 mph. Required sight distance for this criteria is greater than that
required for coal haulage vehicles at their normal operating speeds. The more stringent
sight distance requirements are considered applicable due to the use of haulage roads by
light duty vehicles. Sight distance on access roads will vary based on the topography,

traffic load, and other site-specific conditions.

PWCC will construct safety berms only on those portion of the roads where potential safety
hazards exist and along road sections where haul road runoff may be controlled from eroding

the fill slopes.

Cut and fill embankment slopes are typically 3 horizontal to 1 vertical. The primary
purpose of this ratio is to facilitate equipment safely during topsoil placement and for
revegetation of slopes. 1In some cases, steeper slopes may be required based on materials,
height of embankment, and the need to minimize disturbance in steep, rolling topography.
Attachment N contains the "Geotechnical Inspection Report - Haul Roads and Conveyors"” which

describes and analyzes the "worst case" embankment slope stability at the Kayenta Complex.

The permanent roads on Drawing No. 85445 are proposed to be part of the postmining land
use. These roads will allow access to residential home sites, grazing areas, and to the
local residents customary use areas. Unless BIA and the Navajo Tribe accepts these roads
into the BIA regional road system, these roads will be considered as a private road for

local residents and local Tribal Chapter use.

During the reclamation process, these roads will be narrowed and the adjacent disturbed
area reclaimed, such that these roads will be compatible to the postmining land use and to
the volume and frequency of traffic anticipated after reclamation liability release.
Similar to the non-PWCC private roads on Black Mesa, if the local residents and Chapters
request these primary roads remain as part of the postmining land use, the local residents
and Chapters will assume responsibility for maintenance of these roads after PWCC completes

mining, reclamation, and the reclamation liability release application is approved.

After final reclamation of adjacent areas, each road will be addressed individually in
PWCC's reclamation liability release application. PWCC will continue to work with the
local residents, Chapters, Black Mesa Review Board, BIA, and Tribal officials to identify
postmining structures which are feasible to remain as permanent structures after mining and

reclamation is completed.
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Drainage Control. Each primary road will be designed, constructed or reconstructed, and

maintained to have adequate drainage control using structures such as, but not limited to,
ditches, cross-drains, temporary channel fords, low-water crossings, and culverts. The
drainage control system will be designed to pass the peak runoff from a 10-year, 6-hour

precipitation event or greater event unless otherwise specified by PWCC's engineers.

Culverts will be installed to avoid plugging or collapse and to avoid erosion at the inlets
and outlets. Riprap will be installed where a culvert does not discharge upon resistant
bedrock, and where the exit channel velocity exceeds 6-ft./sec. A riprap blanket, a
minimum five pipe diameters long will be installed at the culvert outlet. The minimum
width will be the width of the natural downstream channel. The riprap will be sized in the
field by PWCC's project engineer based on the "as-built" slope of the culvert and final
configuration of the exit channel slope area. The sizing shall be based on the Federal
Highway Administration‘'s HEC No. 11 ®"Use of Riprap for Bank Protection®" or other standard
methods. All pipes will have a minimum cover of 18 inches for a pipe diameter up to 48", a
minimum cover of 2 ft. for pipe diameters from 54® through 72", and a minimum cover of 3
ft. for pipe diameters of 78" through 144". Culverts and drainage ditches will be

maintained in a free and operating condition.

Ditches are placed on the inside of roadway cuts for drainage. A typical v-ditch section
would be a minimum 2 feet deep with 4:1 side slopes adjacent to the roadway and 3:1 slopes
at a cut section. Ditch capacity charts for this ditch configuration are presented in
Attachment M. A Manning's "n" of 0.025 is used for unlined ditches and 0.03 is utilized
for lined ditches. As most road cuts are into erosion resistant material, ditches normally

do not require lining.

The following is an outline of the general design procedures used in the design of culverts
and roadside ditches:

1. Identify the need for a structure from the 1" = 400' scale maps, Drawing No.
85400, the 1"=1000' scale map Drawing Nos. 85210 and 85360, and a visit to the
site.

2. Determine the size and hydrology of the watershed in question. This procedure is
explained in detail in the "General Report, Geotechnic, Hydrologic, and Hydraulic
Evaluation of Sedimentation Structures" by Dames & Moore, (Attachment D).

3. Perform SEDIMOT II or SEDCAD' computer run to determine the peak runoff.

Attachment O contains the typical inputs used for these SEDIMOT II calculations.
SEDCADY is a PC version of SEDIMOT II and will have similar input values only in a
user interactive mode.
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4, Using the peak flow rate from SEDIMOT II or SEDCAD'Y, the depth of flow and
velocity of flow for the road ditch analysis is calculated using the Manning's
Equation or the charts in Attachment M. The Manning's Equation calculations are
generally performed on a personal computer utilizing a program written by Dodson
and Associates entitled TRAP. Attachment P contains a complete description of
this program.

S. The design analysis of culverts is performed utilizing another program written by
Dodson and Associates entitled PIPE. The tailwater depth and downstream velocity
required for input is determined by the previously described TRAP program.

Attachment P also contains a description of the PIPE program.

Basically, this program determines the capacity of the culvert using two procedures, inlet
control and outlet control. The procedure resulting in the higher headwater is the value

upon which culvert design is based.

Attachment Q contains an inventory of existing and proposed culverts at the Kayenta Mining
Complex. fhe flow rates indicated on this inventory are proportional to the number of
pipes in parallel flow of each site. For existing culverts with a freeboard less than 1.0
foot, the freeboard will be increased by placing additional cover on the pipe or by
diverting some of the flow through another pipe. Figures 30 and 31 show typical
installation of culverts. The location and watershed boundary for all of the culverts

in Attachment Q can be found on Drawing No. 85400, Sheets 1 through 26. Other applicable
methods include the use of charts developed by the Federal Highway Administration,
published in Hydrologic Engineering Circular HEC-5 (FHA, 1980), and Hydrologic Design

Series HDS-3 (FHA, 1980) (see Figures 32 and 33).

Charts published in HEC-10 (FHA, 1978) (see Figure 34) are also used; however, exit
velocities must then be determined by other methods. Headwater conditions are typically
examined by using HEC-5 inlet control monographs. Some of the culverts are installed with
flared end sections; therefore, the "mitered to conform to slope" scale would be used to
determine required pipe diameter or pipe capacity; however, to be conservative and to allow

for adequate freeboard, PWCC usually uses "projecting® conditions (Figure 32).

As virtually all culverts have free outfalls, inlet control assumptions can be verified by
the "Pipe Flow charts" in HDS-3 (Figure 33). If flow in the culvert has a free surface,
entrance control exists, and exit velocity can be approximated by using the greater of

normal or critical velocity determined by the "Pipe Flow Charts" in HDS-3.
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Maintenance. Based on the anticipated volume of traffic and the weight and speed of
vehicles using the roadways, a minimum of 6 to 12 inches of crushed rock, scoria, or native
bedrock material is placed on the road surface. PWCC will continue to inspect and
regularly maintain all mine-related roads. Maintenance will include, but may not be
limited to, repairs to the road surface, blading, filling potholes, and adding replacement
surfacing material. It will also include revegetation, brush removal, and minor
reconstruction of road segments as necessary. PWCC also periodically applies water

containing commercial additives to enhance the effectiveness of this dust control method.

During the fall of 1985, Dames & Moore's engineers performed a geotechnical stability
inspection of all primary roads and the overland conveyor beltline for the Kayenta Complex
(Attachment N). The purpose of Dames & Moore's inspection was to observe the existing
conditions of the cuts and £fills along the haul road and conveyor beltline alignments and
to evaluate the stability of the roads and conveyor beltline embankments against the
performance standards set forth in 30 CFR Parts 780 and 816. Dames & Moore's report
included a “"worst case" evaluation of the steepest and highest embankment slopes
encountered during the inspection. Table 7-1 in Dames & Moore's report lists the locations
where remedial work is recommended. Also, in Table 7-1 is the recommended remedial
treatment for each problem. Most of the remedial treatment has already been implemented.
The remaining remedial work will be implemented according to Table 23. Remedial treatments
will include, but may not be limited to, the installation of riprapped channels, the
periodic cleaning of culverts, the buttressing or reinforcing of slopes, the use of
alternative sediment control measures to reduce erosion, and other remedial measures based

on site by site evaluations.

Support Facilities

All disturbance for facilities at the mine site will be contained within the disturbance
area delineated on Drawing No. 85360. A discussion of the facilities use and maintenance
is discussed in this chapter. Support facilities include but are not limited to the
following types of facilities: primary and ancillary roads, mine buildings, offices and
shops, bath houses, ANFO storage silos and cap magazines, coal loading facilities, coal
crushing and sizing facilities, coal storage areas, equipment storage areas, water
treatment and water storage facilities, sedimentation ponds, water diversions, sheds
constructed on permanent foundation and greater than 100 square feet in size, utilities,

permanent fuel storage and tank farms, and railroad and surface conveyor systems. The
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location of the facilities can be found on Drawing Nos. 85210 and 85400 with the major

facility sites located on Drawing Nos. 85462 through 85482.

As stated in OSM's March 10, 1995 permit revision request, OSM does not, however, mean to
imply that prior approval must be sought for every minute detail of routine mining
operations. To do so would be exceedingly burdensome to both PWCC and OSM and would not
result in any benefit to either party or the environment. Therefore, OSM has determined
that certain other support facilities and items of a temporary nature may be placed within
the approved disturbance area without prior OSM approval. Examples of this type of
temporary support facilities shall include, but not be limited to the following: mulch
storage area, irrigation line either in service on reclamation areas or the temporary
yarding of irrigation pipe to be put into or being removed from service, skid mounted fuel
and water tanks, small skid mounted sheds and storage bins, fire, first aid and portable
toilet stations located in active working areas, small structures less than or equal to 100
square feet in size, and portable dragline power substations or transformers and trailing

cable lines.

Support facilities will be located, maintained, and used in a manner that:
1) Prevents or controls erosion and siltation, water pollutioﬁ, and damage to public or
private property; and
2) To the extent possible using the best technology currently available:
(i) Minimizes damage to fish, wildlife, and related environmental values; and
(ii) Minimizes additional contributions of suspended solids to streamflow or runoff
outside the permit area. Any such contributions shall not be in excess of

limitations of State or Federal law.

New support facilities, in addition to those identified in the March 1, 1995 permit renewal
application, will be approved by OSM prior to construction regardless of their location.
Maintenance of all facilities and reclamation of the temporary facilities will be in

accordance with this chapter and the approved reclamation plan.

Access Fords

Access along the Kayenta overland conveyor is necessary for service and maintenance
activities. As the conveyor crosses washes, so must service and maintenance roads in some

cases. The purpose of these fords is to provide adequate access across washes during
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periods of low flow, and to minimize potential environmental effects by designing a stable
structure to accommodate the anticipated traffic and stream flows. A crossing of Yellow

Water Canyon was planned and described below.

The need for a crossing of Yellow Water Canyon stems from a need to have complete access
to the Kayenta Overland Conveyor for the purposes of service and maintenance. The present
access to the Kayenta Overland Conveyor north of Yellow Water Canyon was inadequate during
periods of low flow. Light-duty service and maintenance equipment such as pick-ups,
cranes, small loaders, and forklifts are currently required to travel as much as six

additional miles in order to gain access to the north side of Yellow Water Canyon.

The design selected for the Yellow Water Canyon crossing was a concrete ford based on an
Arizona Department of Transportation Standard Drawing. The design dimensions provided for
a length of 230 feet, a width of 14 feet (single lane), and a thickness of 8 inches. The
design also provides for upstream and downstream cutoff walls of two feet and four feet,
respectively, to prevent under cutting of the ford during periods of high flow. The
downstream cutoff wall included the installation of three-inch weep holes to pass any
subsurface flow that might be encountered. The concrete used in the construction of this

ford was provided by PWCC and had a required strength of 3,000 psi in 28 days.

The hydraulics of this design was based on a maximum flow of approximately 2,000 cfs

recorded at environmental monitoring Site 15. Site 15 is a Parshall Flume located in
Yellow Water Canyon approximately 3,000 feet upstream of the proposed crossing site. Using
the Dodson and Associates trapezoidal channel analysis program and a flow of 2,000 cfs, 0.7
feet of freeboard would be available as a safety factor. The total available flow depth of

four feet would result in a flow in excess of 3,200 cfs.

During construction, silt fence was installed in Yellow Water Canyon downstream of the
proposed crossing to minimize any addition of silt to the wash. Maintenance will generally
consist of removal of debris and silt that may accumulate as the result of flow activity
across the ford. Reclamation will be performed when the crossing is no longer needed for
service and maintenance of the Kayenta Overland Conveyor. This reclamation will consist of
removal and disposal of the concrete and returning the wash to the approximate original

contours that existed prior to construction of the crossing.
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PWCC will request approval from the appropriate regulatory agency prior to constructing
mine-related crossings within stream buffer zones as shown on Drawing No. 85642 and 85642A.
Drawing No. 85432 shows the ancillary road stream crossings and Drawing Nos. 85210, 85360,
85400, 85494, and 85496 show the Primary Road and Utility stream crossing locations. The
above drawings include the N-9 Road crossing of Yellow Water Canyon Wash, the N-9 Powerline
crossing of Yellow Water Canyon Wash, the ancillary road crossing at the southwest corner
of N-9 area with a 60 inch diameter low flow culvert crossing, (see Figure 34a), and the
N-11 Extension North Road crossing of the Coal Mine Diversion. The cross section of the
stream at the crossing will equal or be greater than the capacity of the unmodified stream

channel immediately upstream and downstream from the crossing.

During construction, a temporary silt fence or a straw bale dike will be installed
downstream in the stream channel of the proposed crossing to minimize any addition of
sediment to the wash. Once the crossing is completed, the adjacent disturbance area will
be reclaimed to stabilize the surface. When the crossings are no longer required, the site

will be reclaimed in accordance with the approved reclamation plan.

In addition, sediment control methods may include, but not be limited to, the following:
1. Disturbing the smallest practicable area at any one time during the construction and

reclamation operation;

2. Stabilizing graded material to promote a reduction in the rate and volume of runoff;
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 BMP‘s, 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.

Crossings will be located, designed, constructed, used, maintained, and reclaimed so as to:
(a) control or prevent erosion, siltation, and the air pollution attendant to erosion
by vegetating, watering, using dust suppressants, or other methods in accordance

with current, prudent engineering practices,
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(b) control or prevent damage to fish, wildlife or their habitat, and related
environmental values,
(c) control or prevent additional contribution of suspended solids to runoff outside
the permit area,
(d) neither cause nor contribute to the violation of State or Federal water quality
standards applicable to receiving waters,
(e) refrain from seriously altering the normal flow of water in intermittent or
perennial streambeds or drainage channels,
(h) control or prevent damage to public or private property, and
(i) use non-acid or non-toxic forming substance in crossing surfacing.
Figures 30 and 31 show typical installation of culverts. Following is typical culvert
installation specifications:

(1) Except as directed by the Owner or as indicated on the Drawings, pipe culverts shall be
installed by starting at the outlet end.

(2) Construction of new or reconstruction of existing drainage structures shall conform to
the details shown on the Drawings, and at the location and elevations as indicated.
work related to connections into the existing drainage system shall be considered under
this item and performed as specified.

(3) Excavation, bedding, and backfill for pipe culvert installation shall be in accordance
with these Documents.

(4) All pipe culverts shall be set to the specified grade and alignments as shown on the
Drawings. Pipe segments shall be jointed by sealing, banding, bolting, or thermal
welding in accordance with the manufacturer's recommendations and standard practices.

(5) The lower segment of the pipe culvert shall be in contact with the shaped foundation
throughout it's full length and shall be placed with circumferential laps or seams at
the side and by lapping the circumferential seams on the inside in the direction of
flow.

(6) Upon completion, each structure shall be cleaned of any accumulations of silt, debris,
or foreign matter and shall be kept clear of such accumulation.

(7) For multiple pipe barrel installations the minimum permissible spacing are as follows:

(8) DIA.
Up to 24 inches - 12 inches of spacing
24 inches to 72 inches - one-half of the diameter of the pipe
Over 72 inches - 36 inches of spacing

(9) No backfilling will be done around any pipe culvert until they have been inspected and
the backfilling authorized by the Owner. No filling or backfilling against foundations,
walls, and footings shall be done until concrete forms have been removed and concrete
has properly cured, and waterproofing has been applied, if applicable.

(10)Backfill shall be placed and hand-tamped in twelve inch (12in.) 1lifts (loose depth)
under the haunches of the pipe culvert. Backfill will be placed evenly on both sides of
the pipe culvert. Above the haunch of the pipe culvert, the material may be compacted
using a motorized compactor or pneumatic tamper.

(11) Mechanical tampers or approved compactors shall be used to compact all backfill and
embankment for not less than four feet (4 FT) on each side of a culvert. Heavy
compaction equipment shall not be operated in this area or over the pipe culvert until
it is covered, to the greater depth of two feet (2 FT) or one-quarter (1/4) the span of
the pipe culvert, with compacted fill. The backfill shall be placed in twelve inch (12
in.) 1ifts (loose depth). For multiple-span pipe culverts, the span shall be assumed to
be the longest individual span.
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(12)Lightweight dozers and graders may be operated over pipe culverts having two foot (2

FT) of compacted cover, but heavy earth moving equipment shall require a minimum of
three feet (3 FT) of cover.

(13)Backfill will be compacted in the above noted manner for a horizontal distance of at
least one (1) pipe culvert diameter from the edge of the pipe culvert along each side
of the culvert or to the wall of the trench, and for a vertical distance of twelve
inches (12 IN) or one-eighth (1/8) the diameter above the crown, whichever is greater.

(14)Care shall be taken to preserve the lateral integrity of pipe culverts during back£fill

operations. Backfill operations shall be carried on uniformly on both sides of pipe
culverts.
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Coal Handling Facilities

The coal produced at the Kayenta Mining Complex operation is conveyed to the power
generating plant via conveyor and railroad. The Black Mesa Mine's coal handling facilities
was idled the end of 2005. The coal handling facilities physically prepare the coal prior
to transportation to the power plant. All coal handling facilities are located within the

permit area and can be seen on Drawings 85210, 85400, 85480, and 85482.

Coal produced at the Kayenta Mine is destined via Salt River Project's Black Mesa and Lake
Powell railroad spur for the Navajo Generating Station at Page, Arizona. Figure 36 shows

a schematic of the primary coal handling facilities at Kayenta Mine.

Coal hauled to the Kayenta coal handling facility is dumped into a 2,000-ton or a 300-ton
capacity dump hopper using bottom-dump and/or end-dump haulage trucks. The open-top
hoppers are spanned by four beam-supported runways with one side of the hoppers open to
receive coal that, when necessary, is placed on the ground during peak loading or
breakdowns and shutdowns. This coal will later be pushed into the hopper using rubber-

tired or track-type dozers.

Coal is fed from the bottom of the 2,000-ton dump hopper by two reciprocating plate feeders
onto two 72" run-of-mine belts with one feeder for each belt. Each conveyor has a normal
rate of coal transfer equal to 1,300 tons per hour. The maximum rate of 2,000 tons per
hour will be utilized when only one unit is operational. Coal is fed from the bottom of
the 300-ton dump hopper by a reciprocating plate feeder onto a 60-inch run-of-mine belt.
The three run-of-mine conveyors are totally covered on the windward side and halfway
covered on the leeward side. This will leave an opening for belt idler lubrication, belt

inspection, and general maintenance.
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Each 72 inch belt and 60 inch belt discharges coal into totally enclosed chute work at the
primary crusher building. The coal is gravity fed into one of two 80" x 30" roll-type
crushers which reduce the size of the run-of-mine product to 2" maximum. The crushed coal
is gravity fed from the crushers through totally enclosed chute work onto a 60" screen feed
belt having a maximum rate of coal transfer equal to 2,600 tons per hour. This belt; which
carries coal through a scale house, is totally covered on the windward side and covered
halfway down the leeward side for the entire 500-foot length. The belt discharges into

totally enclosed chute work at the secondary crusher building.

The first function of the secondary crusher building is taking a sample, or cut of coal,
which will be conveyed away from the main flow of coal by means of an 18" covered sample
feed conveyor to a totally enclosed sampler building where secondary and tertiary sampling
and crushing is performed, and to a coal analyzer tower where the coal quality is checked.
All reject from sampling and sample crushing is conveyed back to the secondary crusher
building on a parallel 18° covered return sample belt and discharged along the main flow of

coal onto a stockpile belt.

The second function is screening of coal fed from the primary crushers and scalping of any
coal that exceeds 2" in size. All coal that passes the screen will fall through totally

enclosed chute work onto a 42" stockpile bypass belt or a 60" stockpile feed belt.

Oversized coal which does not pass through the screens will fall into totally enclosed
chute work that feeds a secondary crusher which recrushes the oversized coal and discharges
through a bin onto the stockpile bypass or feed belt. Beneath the bin is a feeder belt
which may be used to discharge coal onto the bypass belt. When the feeder belt is stopped
or running at a reduced rate, the bin above the feeder will fill and discharge onto the 60"
stockpile feed belt. The feed belt beneath the bin is variable speed, thus the rate of
feed can vary on both belts. The bypass belt can be varied from 0 to 2,600 tons per hour
while the rate of feed of the stockpile feed belt can be simultaneously varied from 800 to

2,600 tons per hour.

The 60" stockpile feed belt conveys coal at a rate of 800 to 2,600 tons per hour for a
horizontal distance of 584 feet. This belt is totally covered on the windward side and
covered halfway down on the leeward side. Coal from this belt is fed into totally enclosed
chute work atop a covered conical structure which discharges into a 20,000-ton capacity

live storage pile. The live storage pile is totally enclosed with sheeting. When the pile
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is at capacity, approximately 63 percent is retained below grade and 37 percent of the pile
is above grade. Coal is withdrawn from the bottom of live storage as needed. The 42"
stockpile bypass belt originates within the same transfer as does the 60" stockpile feed
belt. This bypass belt, depending upon the bin feeder belt setting, can carry 0 to 1,800
tons per hour and will convey coal a horizontal distance of 1,050 feet. This belt is a
zero grade belt that travels underneath the 20,000-ton live storage stockpile, through a
12-foot diameter tunnel and discharges into totally enclosed chute work at a transfer
structure. Where this conveyor is exposed, either going or coming from the live storage
tunnel, it is completely covered on the windward side and covered halfway down the leeward
side. Coal is reclaimed from the live storage onto this belt at a rate of 0 to 1,800 tons
per hour through the use of a reciprocating plate feeder 1located within the tunnel
underneath the live storage pile. A combination of direct run (bypass) stockpile drawdown
and/or blending can be accomplished by matching the variable speed feeder belt and bypass

belt to deliver a total rate of 1,800 tons per hour to the overland conveyor system.

The direction of the coal flow from the bypass conveyor is turned 31° within totally
enclosed chute work at a transfer and discharged through totally enclosed chute work at a

transfer structure onto the first leg, conveyor 20, of the overland conveyor extension.

Coal is transferred from the J-28 coal handling facility to the N-8 facilities (Figure
37) via an overland conveyor consisting of six segments or "legs”". The first 1leg,

conveyor 20, of the 42° 1,800-ton per hour overland conveyor will cover a horizontal
distance of 8,890 feet. The second, third, fourth, fifth, and sixth legs, conveyors 21
through 25, of the overland conveyor, are 6,973 feet, 6,715 feet, 8,623 feet, 7,418 feet,
and 13,922 feet, respectively. The total horizontal length of the overland conveyor

between the two facilities is approximately ten miles.

In 1995 when the N-14 mine area was mined out, the N-14 facilities were dismantled and
relocated to the N-11 truck dump/facilities area (see Drawing No. 85482). Construction
began in 1994. The N-11 coal handling facilities consists of a 300,000-ton coal
stockpile, a S500-ton truck dump hopper, 72-inch R.0.M. conveyor, primary and secondary
crusher buildings, sampling system, and transfer conveyors, as well as a coal lab building
and truck ready line area. The total conveyor length is approximately 1,480 feet. The
drainage from the material storage area on the west side of the Kayenta Mine Road is

channeled to the existing sedimentation Pond N1-O0. The drainage from the truck dump and
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coal stockpile area on the east side of the Kayenta Mine Road will drain into the existing
sedimentation Pond N10-D (see Attachment U for calculations). The disturbance to Coal Mine

Wash will be minimal.

The N-8 facilities consist of coal storage, conveying, and coal quality analyzer facilities
similar to the J-28 facilities. Coal can be blended and/or stored at the facility prior to
transfer to the rail loadout facility via a 5.8 mile overland conveyor. The coal analyzers

provide continuous coal quality information and assist in coal blending operations.

Airport Facilities

In February 1986, PWCC submitted the general design and construction plans for new airport
facilities. The old airport was located in the N-6 mining area. The new airport is
located in the reclaimed J-3 area (see Drawing Nos. 85210 and 85462). The new airport
location was chosen primarily on aviational considerations, topography, minimal disturbance
to previously undisturbed areas, location relative to mine offices, and future mining

activities.

The new airport facilities includes an approximately 7,500-foot long by a 75-foot wide

paved runway and a small airplane tie-down, taxiway, and storage building area.

The new airport facilities have been designed, constructed, and maintained to comply with
all applicable local and Federal regulations. Sediment and runoff control are provided by
the existing J3-A, J3-F, and J3-G sedimentation ponds. The locations of these structures
are shown on Drawing No. 85405. The watershed boundaries are delineated on Drawing No.
85400, Sheet K-9. The detailed inspection and design report for each impoundment structure

can be found in Attachment H.

The new airport facilities was considered a temporary facility unless approved as a
component of the postmining land use plan. The airport facilities will be reclaimed in the
year 2042, if it is no longer required to support mining operations. Reclamation will be

in accordance with the approved reclamation plan.
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Solid Waste Disposal

PWCC operated a solid waste landfill at the J-3 coal resource area until it was closed in
1997. The J-3 Landfill Closure reclamation plan was submitted to the regulatory authority
in 1998 and subsequently approved. The reclamation plan permit revision is located in AZ-
0001 Permit, Volume S4c, Item 31, J-3 Solid Waste Landfill Closure Permit Revision. PWCC
has contracted with a solid waste vendor to haul the solid waste off-site to a regulated
landfill. ©PWCC is also working with the EPA and the Tribe on a final J-3 solid waste
closure plan. A Solid Waste (Non-Coal) Disposal Plan for the landfill is contained in
Appendix C, Volume 12. The plan addresses the kinds of non-coal wastes that were disposed
of at the site, the methods used to prevent leachate or surface runoff from degrading
surface or ground water, fire prevention, landfill operations, and reclamation. Non-coal

wastes shall not be placed within eight feet of any coal outcrop or coal storage area.

No hazardous chemical wastes, radioactive materials, hazardous sludges and liquids, or any
other type of hazardous waste will be disposed of within the permit area. All hazardous
materials as defined by the Resource Conservation and Recovery Act (RCRA) will be disposed
off-site in accordance with applicable Federal and State regulations. Rinse water that is
the result of washing blasting agent residue off explosive trucks will be disposed of in
active mine pits in a manner such that ground water quality is not degraded and
revegetation efforts are not hindered. Currently these active pits are at the J-19, J-
21,and N-9 coal resource areas, with the J-21 West Pit scheduled to open in 2014. As
resource areas are reclaimed and mining progresses, an additional active pit will be
developed at the N-10 or N-11 Extension, (N-11 EXT.), coal resource areas. Disposal sites
within the active mine pit will be above the ground water table, and away from ponded
water. The rinsing will occur on benches in the pit that will be blasted. Residue will
therefore be mixed with the shot overburden, coal, or parting material. Chapter 22,
Minesoil Reconstruction (Volume 11) describes the procedures used to determine the
thickness of suitable plant growth material to be placed on top of the graded spoil. As a
worst case, four feet will be placed. To prevent a public hazard, the pits are secured by
a combination of fencing, security personnel patrolling the mine site, or mine personnel

inspecting the active pit area during work shifts.

123 Revised 02/24/12



During the excavation and removal of the Kayenta Mine underground storage tanks, PWCC's
contractor encountered petroleum contaminated soil. One of the more common types of
treatment or remediation methods for petroleum contaminated soil is on-site bioremediation
or landfarming. The location of the J-16 landfarm was selected in an area approved by
Region IX USEPA and Navajo EPA (see Drawing 85210). This site is in a previously permitted
mining disturbance area. This material is being landfarmed in accordance with USEPA and
NEPA requirements. When the remediation process has been completed and USEPA has approved
the final closure reports, PWCC will dispose of the material in the adjacent mining area
and reclaim the sites in accordance with the approved reclamation plan. Bioremediation of
the material is expected to be completed prior to or to coincide with the reclamation of

the adjacent J-19 pit area.

Facility Construction Schedule

As a result of reviewing all the existing and proposed structures needed for the five-year
permit term for the Kayenta Complex, PWCC has developed Drawing No. 85406 and Table 10,
Facility Construction Schedule Summary, for all construction after January 2012. A list of
all major facilities is included in Chapter 24, Bonding, Attachment 24-4. All construction
and remedial schedules for siltation structures and impoundments are shown on Drawing No.

85406.

In accordance with 30 CFR, 780.12(a)(3), all pre-existing structures constructed prior to
12-16-1977 are shown in AZ-0001 Permit, Volume 8, Drawing No. 406. “Existing structure*
means a structure or facility used in connection with or to facilitate surface coal mining
and reclamation operations for which construction begins prior to the approval or
implementation of the 12-16-1977 Federal Program. Construction was begun and completed on
the structures shown on Drawing No. 406 after construction started on the mines in the late
1960’'s and early 1970’s. For all other existing or reclaimed structures not shown on

Drawing No. 406, construction was begun and completed after 12-16-1977.

On Drawing No. 85466 and Table 10, the remedial and new construction work was prioritized
based on site specific information, potential future mine-related disturbance in the
watershed, projected coal sales, and minimizing the risk of harm to the environment or to
the public health and safety. The construction schedule is PWCC's best estimate at this
time. Future events may require alterations in the schedule (i.e., delayed permit

approval, mining progress, etc.).
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TABLE 10

KAYENTA COMPLEX

FACILITY CONSTRUCTION SCHEDULE SUMMARY

STRUCTURE
IDENTIFICATION PERMIT CATEGORY PROPOSED ACTIVITY

(2012-2018 Calendar Years)

Ponds (See Drawing No.
85406

(2042 calendar Year - 2044
Calendar Year)

Primary Road
All temporary Primary Road Primary Road Reclamation
primary roads
not required for
reclamation
maintenance and
monitoring.
Narrow and Primary Road Primary Road Reclamation
reclaim the non-
permanent
portion of
permanent
primary roads.
N-11 Haul Road Primary Haul Road Primary Road Reclamation
Spurs Public Road Realignment Public Road Construction
NR-41
Realignment

(2042 Calendar Year - 2044 Calendar
Yearx)

Reclaim all temporary facilities
unless coal mining is extended ox
facilities are needed to facilitate
reclamation and bond release
activities.
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DESIGN REPORT
Sedimentation Structure
J21W-A
Kayenta Mine

Navajo County, Arizona

For

PEABODY WESTERN COAL COMPANY
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INTRODUCTION

Sedimentation Structure J21W-A will be an earthen embankment, designed and constructed by Peabody
Western Coal Company as a temporary sedimentation structure designed to control runoff and sediment
from portions of J21W disturbed surface mining area at the Kayenta Mine. The location of Structure J21W-
A and its watershed boundary are shown on Drawing No. 85400 (Sheet L-10, L-11, M-10 and M-11) and

Drawing No. 85405. The site-specific general construction plans are shown on the attached Exhibit 1.

This design report contains information specific to Structure J21W-A. Mine-wide design, construction, and
reclamation information is presented in the “General Report, Kayenta and Black Mesa Mines, Navajo
County, Arizona, for Peabody Western Coal Company”, December, 1985 (PAP), Chapter 6, Attachment D,
Volume 2, along with the methods and results of analyses used for slope stability, hydrology, and

hydraulics, and in Chapter 6, Pages 11 to 49, “Sediment and Water Control Facility Plan”.

INSPECTION

The construction site of the proposed structure J21W-A was inspected in November, 2001 by a Registered
Professional Engineer from Peabody Western Coal Company, to assure that the site is suitable and no
adverse conditions exist to prevent the successful construction of this structure. A detailed geotechnical
investigation was not performed, rather, the information in Chapter 6, Attachment D was utilized for

embankment design and will be utilized during construction to construct a stable embankment.



SITE DESCRIPTION

LAND USE
Structure J21W-A has a 69.7-acre watershed and is located on a tributary upstream of Red Peak Valley
Wash at the Kayenta Mine. The watershed is classified as 61% undisturbed, 16% disturbed and 23% spoil.

DESIGN ANALYSES

GENERAL

Structure J21W-A was designed under the supervision of a Registered Professional Engineer from Peabody
Western Coal Company. The design was performed in accordance with applicable 30 CFR 780 and 816
regulations of the United States Department of Interior, Office of Surface Mining (OSM) and included a
review of available project files. The most current information contained in the Peabody Western Coal
Company files includes topographic maps developed from aerial photography flown in 1976 for Peabody

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

STABILITY

Structure J21W-A is assumed to be category A-3 embankment. The embankment category will be
reevaluated during construction under the supervision of a Registered Professional Engineer and Table 3-6,
Attachment D, Chapter 6, will be utilized as the guidance to construct stable embankment slopes. A
homogenous earthen embankment, compacted in lifts to design specifications, and approximately 15 feet
wide on top will be constructed. A minimum upstream slope of a minimum 2:1 (horizontal to vertical) or
flatter slope and a downstream slope of 4:1or flatter slope is assumed. Based on the total embankment
height of approximately 18 feet, these slopes are equal to or flatter than the recommended “worst case”
embankment/foundation condition slopes in Table 3-6, Attachment D, Chapter 6: therefore, the
embankment will be stable. The emergency spillway will be a minimum 15-foot wide riprap-lined

trapezoidal channel.



HYDROLOGY

The hydrologic analysis was completed using the computer program SEDCADA4 (see Appendices A, B, and
C). Structure J21W-A is classified as a low hazard structure (see Drawing No. 85408). In addition, the
mine area is sparsely populated with no one living in the downstream floodplain. The earthen embankment
structure will impound less than 20 acre-feet and be less than 20 vertical feet in height from the upstream
toe of the embankment of the natural stream elevation to the emergency spillway invert elevation. The
spillway for J21W-A was analyzed using the 25-year, 6-hour storm. Structure J21W-A was conservatively
assumed to be full to the emergency spillway prior to the time of the 25-year storm event. The storage
capacity of structure J21W-A was analyzed using the 10-year, 24-hour storm. The pond was verified to
completely contain the 10-year, 24-hour storm event, and provide adequate sediment storage volume,

without discharging downstream to Red Peak Valley Wash.

The following parameters were used in the hydrologic analysis:

J21W-A

1. Water Course length, L 0.4523 mi.
2. Elevation Difference, H 217 ft
3. Time of Concentration, T, 0.1308 hr
4. SCS Curve Number 85
5. Rainfall Depth, 10-year, 24-hour storm 2.1in

25-year. 6-hour 1.9in
6. Drainage Area 69.7 acres

HYDRAULICS

The SEDCAD 4 and Dodson computer programs were used to evaluate inflow to the sedimentation
structure, outflow from the structure and resulting water surface elevations. The initial conditions and
results of the analysis are summarized in the following table (supporting calculations are presented in

Appendix A, B, and C).



J21W-A SEDIMENTATION POND HYDRAULICS TABLE

Units 10-Yr, 24-Hr 25-Yr, 6-Hr
Storm Storm
Initial Reservoir Volume Condition Empty Full to
emergency
spillway
Inflow
Peak Flow cfs 55.72 67.8
Volume ac-ft 5.05 4.20
Storage
Peak Stage msl N/A 6726.03
Emergency Spillway Elevation msl 6725.0 6725.0
Peak Storage ac-ft N/A 10.31
Storage Capacity ac-ft 9.25 9.25
Outflow
Peak Flow cfs N/A 36.53
Spillway Elevation msl 6725.0 6725.0
Embankment Crest Elevation msl 6728.0 6728.0
Peak Stage msl - 6726.03
Freeboard ft - 1.97
Emergency Spillway Channel
Flow Depth ft - 1.03
Critical Velocity fps - 4.01
Mannings “n” - - 0.030
Width ft - 15.0
Outflow Channel
Slope % - 25
Normal Velocity fps - 6.53
Normal Depth ft - 0.35
Mannings “n” - - .054
Rirap Dso in - 6



EMERGENCY SPILLWAY AND OUTFLOW CHANNEL

The emergency spillway and outlet channel for J21W-A will be a trapezoidal channel with dimensions

listed below. The alignment and dimensions are shown on Exhibit 1.

Minimum Channel Depth (Spillway) 2.03 ft
(Outflow) 1.35 ft
Channel Width 15 ft
Channel Length (Spillway) 33 ft
(Outflow) 110 ft
Sideslopes (Horizontal to Vertical) 31 or flatter
Average Slope (Spillway) 0 %
Maximum Slope (Outflow) 25 %
Spillway Elevation 6728.0 ft

A minimum 15-foot long riprap-lined channel will be constructed beyond the toe of embankment as a

transition into the downstream channel.

STORAGE CAPACITY

The impoundment stage-capacity table (see Exhibit 1) is based on the 1976 topographic mapping

conducted for Peabody Western Coal Company. Structure J21W-A is designed to contain approximately

9.25 acre-feet.

The calculations for the sediment load entering structure J21W-A were made utilizing the Revised

Universal Soil Loss Equation with the following parameters:

1. Rainfall Factor, R 40
2. Soil Erodibility Factor, K 0.18
3. Slope Factor, LS 5.65
4. Cover Factor, C 5

5. Erosion Control Factor, P 0.9

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

_5-



the remaining storage volume available for storing sediment. The storage capacity of J21W-A is shown
on Exhibit 1, J21W-A Stage Capacity Table, and the results of the sediment inflow analysis are

summarized in the following table.

J21W-A STORAGE
Total Storage Capacity 9.25 acre-ft
10-Year, 24-Hour Storm Inflow 5.05 acre-ft
Available Sediment Storage Capacity 4.20 acre-ft
Sediment Inflow Rate 0.572 acre-ft /yr
Sediment Storage Life 7.3 yrs
* * *

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

Appendix A - Hydrology, Hydraulic, and Sedimentation Calculations
Appendix B - SEDCAD4 (Input and Output) 10-Year, 24-Hour Storm Event
Appendix C - SEDCAD4 (Input and Output) 25-Year, 6-Hour Storm Event
Exhibit #1 - Proposed J21W-A Sedimentation Pond Design



APPENDIX A

Hydrology, Hydraulic, and Sedimentation Calculations



APPENDIX B

SEDCAD4 (Input and Output) 10-Year, 24-Hour Storm Event



APPENDIX C

SEDCAD4 (Input and Output) 25-Year, 6-Hour Storm Event



PEABODY WESTERN COAL COMPANY
CALCULATED SEDIMENTOLOGY DATA

PROJECT: J2IW-A
SOIL ERODIBILITY FACTOR:
Soil Type Soil Erodibility Area K*Area
Group Factor, K (Acres)
PJ D 0.18 42.8 7.704
Spoil B 0.12 11 1.32
Disturbed D 0.22 15.9 3.498
TOTAL : 69.7 12.52
Weighted K = Total K*Area/Total Area = 0.180
LENGTH SLOPE FACTOR:
Length Elevation Slope m Slope LS
Change Angle Factor
(ft) (ft) (%) (deg)
709 64 9.0% 0.5 5.2 3.16
1012 121 12.0% 0.6 6.8 7.26
640 105 16.4% 0.6 9.3 8.19
197 32 16.2% 0.6 9.2 3.99
Average LS = 5.65
The LS Factor was calculated by:
LS = (Slope Length/72.6)"m*(10.8*sin(slope angle)+0.03) for Slopes < 9%
LS = (Slope Length/72.6)"m*(16.8*sin(slope angle)-0.5) for Slopes > or = 9%
Where:
Slope < or = 3% m=0.3
Slope = 4% m=0.4
5% > Slope < 10% m=0.5
Slope > 10% m=0.6
COVER AND PRACTICE FACTORS:
Cover Cover Canopy Area Cover C*Area | Practice | P*Area
Type Factor, C Factor, P
(%) (%) (acres)
PJ 30 25 42.8 0.18 7.70 0.8 34.24
Disturbed 0 0 11 1 11.00 1 11
Spoil 0 0 15.9 1 15.90 1 15.9
TOTAL 69.7 34.60 61.14
Weighted C = Total C*Area/ Total Area = 0.496
Weighted P = Total P*Area/ Total Area = 0.88

RAINFALL FACTOR:

40




PEABODY WESTERN COAL COMPANY
CALCULATED SEDIMENTOLOGY DATA

PROJECT:  J21W-A

The following spreadsheet calculates the predicted sediment yield for the project area. The gross sediment yield
is determined according to the Revised Universal Soil Loss Equation.

PARAMETER DESCRIPTION VALUE

Soil Erodibility Factor 0.180

Length Slope Factor 5.65

Cover Factor 0.5

Practice Factor 0.9

Annual Rainfall Factor 40

Gross Annual Sediment Yield 17.69 tons/acrelyear
Sediment Density 94 pcf

Gross Annual Sediment Yield 0.00864 acre-feet/acrelyear
Sediment Delivery Ratio (SDR)* 95%

Estimated Annual Sediment Yield 0.0082 acre-feet/acrelyear
Watershed Area 69.7 acres

Watershed Annual Sediment Yield 0.5720 acre-feet/year
Number of years 1 years

Required Pond Sediment Storage 0.572 acre-feet

*SDR = 0.95 for drainage basins less than 100 acres
SDR=0.90 for drainage basins greater than 100 acres



TIME OF CONCENTRATION

PEABODY WESTERN COAL COMPANY
CALCULATED HYDROLOGIC DATA

PROJECT: J-21 EXTENSION AREA

STRUCTURE: J21W-A POND

H (HI) H (LO) H
ELEV. DIFFERENCE (H): 6711 217
L (FT.) L (ML)
WATERCOURSE LENGTH (L): 2388 0.4523
TC =[(11.9 x (L"3)) / H]* 0.385
TC= 0.1308
SCS CURVE NUMBER
COVER HYDROLOGIC SOIL AREA
TYPE CONDITION TYPE CN (Ac) | CN*AREA
AREA 1 PJ AVG D 83 42.8 3552.4
AREA 2 SPOIL B 86 15.9 1367.4
AREA3  DISTURBED D 89 11.0 979
TOTAL  TOTAL
AREA CN*AREA
69.7 5898.8
CN = 85

DRAINAGE BASIN AREA

ACRES =

69.7 SQ. MILES= 0.108906
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INTRODUCTION

Sedimentation Structure J21W-B will be an earthen embankment, designed and constructed by Peabody
Western Coal Company as a temporary sedimentation structure designed to control runoff and sediment
from portions of J21W disturbed surface mining area at the Kayenta Mine. The location of Structure J21W-
B and its watershed boundary are shown on Drawing No. 85400 (Sheet L-11and M-11) and Drawing No.

85405. The site-specific general construction plans are shown on the attached Exhibit 1.

This design report contains information specific to Structure J21W-B. Mine-wide design, construction, and
reclamation information is presented in the “General Report, Kayenta and Black Mesa Mines, Navajo
County, Arizona, for Peabody Western Coal Company”, December, 1985 (PAP), Chapter 6, Attachment D,
Volume 2, along with the methods and results of analyses used for slope stability, hydrology, and

hydraulics, and in Chapter 6, Pages 11 to 49, “Sediment and Water Control Facility Plan”.

INSPECTION

The construction site of the proposed structure J21W-B was inspected in November, 2001 by a Registered
Professional Engineer from Peabody Western Coal Company, to assure that the site is suitable and no
adverse conditions exist to prevent the successful construction of this structure. A detailed geotechnical
investigation was not performed; rather, the information in Chapter 6, Attachment D was utilized for

embankment design and will be utilized during construction to construct a stable embankment.



SITE DESCRIPTION

LAND USE
Structure J21W-B has a 38.0-acre watershed and is located on a tributary upstream of Sagebrush Wash at
the Kayenta Mine. The watershed is classified as 50% undisturbed and 50% spoil.

DESIGN ANALYSES

GENERAL

Structure J21W-B was designed under the supervision of a Registered Professional Engineer from Peabody
Western Coal Company. The design was performed in accordance with applicable 30 CFR 780 and 816
regulations of the United States Department of Interior, Office of Surface Mining (OSM) and included a
review of available project files. The most current information contained in the Peabody Western Coal
Company files includes topographic maps developed from aerial photography flown in 1976 for Peabody

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

STABILITY

Structure J21W-B is assumed to be category A-3 embankment. The embankment category will be
reevaluated during construction under the supervision of a Registered Professional Engineer and Table 3-6,
Attachment D, Chapter 6, will be utilized as the guidance to construct stable embankment slopes. A
homogenous earthen embankment, compacted in lifts to design specifications, and approximately 15 feet
wide on top will be constructed. A minimum upstream slope of a minimum 2:1 (horizontal to vertical) or
flatter slope and a downstream slope of 4:1or flatter slope is assumed. Based on the total embankment
height of approximately 12 feet, these slopes are equal to or flatter than the recommended “worst case”
embankment/foundation condition slopes in Table 3-6, Attachment D, Chapter 6: therefore, the
embankment will be stable. The emergency spillway will be a minimum 15-foot wide riprap-lined

trapezoidal channel.



HYDROLOGY

The hydrologic analysis was completed using the computer program SEDCADA4 (see Appendices A, B, and
C). Structure J21W-B is classified as a low hazard structure (see Drawing No. 85408). In addition, the
mine area is sparsely populated with no one living in the downstream floodplain. The earthen embankment
structure will impound less than 20 acre-feet and be less than 20 vertical feet in height from the upstream
toe of the embankment of the natural stream elevation to the emergency spillway invert elevation. The
spillway for J21W-B was analyzed using the 25-year, 6-hour storm. Structure J21W-B was conservatively
assumed to be full to the emergency spillway prior to the time of the 25-year storm event. The storage
capacity of structure J21W-B was analyzed using the 10-year, 24-hour storm. The pond was verified to
completely contain the 10-year, 24-hour storm event, and provide adequate sediment storage volume,

without discharging downstream to Sagebrush Wash.

The following parameters were used in the hydrologic analysis:

J21W-B

1. Water Course length, L 0.2922 mi.
2. Elevation Difference, H 115 ft
3. Time of Concentration, T, 0.1008 hr
4. SCS Curve Number 88
5. Rainfall Depth, 10-year, 24-hour storm 2.1in

25-year. 6-hour 1.9in
6. Drainage Area 38.0 acres

HYDRAULICS

The SEDCAD 4 and Dodson computer programs were used to evaluate inflow to the sedimentation
structure, outflow from the structure and resulting water surface elevations. The initial conditions and
results of the analysis are summarized in the following table (supporting calculations are presented in

Appendix A, B, and C).



J21W-B SEDIMENTATION POND HYDRAULICS TABLE

Units 10-Yr, 24-Hr 25-Yr, 6-Hr
Storm Storm
Initial Reservoir Volume Condition Empty Full to
emergency
spillway
Inflow
Peak Flow cfs 42.08 28.31
Volume ac-ft 331 2.80
Storage
Peak Stage msl N/A 6828.83
Emergency Spillway Elevation msl 6828.0 6828.0
Peak Storage ac-ft N/A 7.89
Storage Capacity ac-ft 7.14 7.14
Outflow
Peak Flow cfs N/A 28.31
Spillway Elevation msl 6828.0 6828.0
Embankment Crest Elevation msl 6830.0 6830.0
Peak Stage msl - 6828.83
Freeboard ft -- 1.17
Emergency Spillway Channel
Flow Depth ft - 0.83
Critical Velocity fps - 3.71
Mannings “n” - - 0.030
Width ft - 15.0
Outflow Channel
Slope % - 25
Normal Velocity fps - 6.01
Normal Depth ft - 0.30
Mannings “n” - - .053
Rirap Dso in - 3



EMERGENCY SPILLWAY AND OUTFLOW CHANNEL

The emergency spillway and outlet channel for J21W-B will be a trapezoidal channel with dimensions

listed below. The alignment and dimensions are shown on Exhibit 1.

Minimum Channel Depth (Spillway) 1.83 ft
(Outflow) 1.30 ft
Channel Width 15 ft
Channel Length (Spillway) 27 ft
(Outflow) 80 ft
Sideslopes (Horizontal to Vertical) 31 or flatter
Average Slope (Spillway) 0 %
Maximum Slope (Outflow) 25 %
Spillway Elevation 6828.0 ft

A minimum 15-foot long riprap-lined channel will be constructed beyond the toe of embankment as a

transition into the downstream channel.

STORAGE CAPACITY

The impoundment stage-capacity table (see Exhibit 1) is based on the 1976 topographic mapping

conducted for Peabody Western Coal Company. Structure J21W-B is designed to contain approximately

7.14 acre-feet.

The calculations for the sediment load entering structure J21W-B were made utilizing the Revised

Universal Soil Loss Equation with the following parameters:

1. Rainfall Factor, R 40
2. Soil Erodibility Factor, K 0.17
3. Slope Factor, LS 5.19
4. Cover Factor, C 1.0
5. Erosion Control Factor, P 1.0

The hydrologic analysis gives the storage volume required to contain the 10-year, 24-hour storm, and
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the remaining storage volume available for storing sediment. The storage capacity of J21W-B is shown
on Exhibit 1, J21W-B Stage Capacity Table, and the results of the sediment inflow analysis are

summarized in the following table.

J21W-B STORAGE

Total Storage Capacity 7.14 acre-ft
10-Year, 24-Hour Storm Inflow 3.31 acre-ft
Available Sediment Storage Capacity 3.83 acre-ft
Sediment Inflow Rate 0.627 acre-ft /yr
Sediment Storage Life 6.1 yrs

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

Appendix A - Hydrology, Hydraulic, and Sedimentation Calculations
Appendix B - SEDCAD4 (Input and Output) 10-Year, 24-Hour Storm Event
Appendix C - SEDCAD4 (Input and Output) 25-Year, 6-Hour Storm Event
Exhibit #1 - Proposed J21W-B Sedimentation Pond Design



APPENDIX A

Hydrology, Hydraulic, and Sedimentation Calculations



APPENDIX B

SEDCAD4 (Input and Output) 10-Year, 24-Hour Storm Event



APPENDIX C

SEDCAD4 (Input and Output) 25-Year, 6-Hour Storm Event



PEABODY WESTERN COAL COMPANY
CALCULATED SEDIMENTOLOGY DATA

PROJECT: J21W-B
SOIL ERODIBILITY FACTOR:
Soil Type Soil Erodibility Area K*Area
Group Factor, K (Acres)
PJ D 0.18 0 0
Spoil B 0.12 19 2.28
Disturbed D 0.22 19 4.18
TOTAL : 38 6.46
Weighted K = Total K*Area/Total Area = 0.170
LENGTH SLOPE FACTOR:
Length Elevation Slope m Slope LS
Change Angle Factor
(ft) (ft) (%) (deg)
336 37 11.0% 0.6 6.3 3.36
649 65 10.0% 0.6 5.7 4.37
456 55 12.1% 0.6 6.9 4.55
556 101 18.2% 0.6 10.3 8.49
Average LS = 5.19
The LS Factor was calculated by:
LS = (Slope Length/72.6)"m*(10.8*sin(slope angle)+0.03) for Slopes < 9%
LS = (Slope Length/72.6)"m*(16.8*sin(slope angle)-0.5) for Slopes > or = 9%
Where:
Slope < or = 3% m=0.3
Slope = 4% m=0.4
5% > Slope < 10% m=0.5
Slope > 10% m=0.6
COVER AND PRACTICE FACTORS:
Cover Cover Canopy Area Cover C*Area | Practice | P*Area
Type Factor, C Factor, P
(%) (%) (acres)
PJ 30 25 0 0.18 0.00 0.8 0
Disturbed 0 0 19 1 19.00 1 19
Spoil 0 0 19 1 19.00 1 19
TOTAL 38 38.00 38
Weighted C = Total C*Area/ Total Area = 1.000
Weighted P = Total P*Area/ Total Area = 1.00

RAINFALL FACTOR:

40




PEABODY WESTERN COAL COMPANY
CALCULATED SEDIMENTOLOGY DATA

PROJECT: J21W-B

The following spreadsheet calculates the predicted sediment yield for the project area. The gross sediment yield
is determined according to the Revised Universal Soil Loss Equation.

PARAMETER DESCRIPTION VALUE

Soil Erodibility Factor 0.170

Length Slope Factor 5.19

Cover Factor 1.0

Practice Factor 1.0

Annual Rainfall Factor 40

Gross Annual Sediment Yield 35.31 tons/acrelyear
Sediment Density 94 pcf

Gross Annual Sediment Yield 0.01725 acre-feet/acrelyear
Sediment Delivery Ratio (SDR)* 95%

Estimated Annual Sediment Yield 0.0164 acre-feet/acrelyear
Watershed Area 38 acres

Watershed Annual Sediment Yield 0.6226 acre-feet/year
Number of years 2 years

Required Pond Sediment Storage 1.245 acre-feet

*SDR = 0.95 for drainage basins less than 100 acres
SDR=0.90 for drainage basins greater than 100 acres



TIME OF CONCENTRATION

PEABODY WESTERN COAL COMPANY
CALCULATED HYDROLOGIC DATA

PROJECT: J-21 EXTENSION AREA

STRUCTURE: J21W-B POND

H (HI) H (LO) H
ELEV. DIFFERENCE (H): 6815 115
L (FT.) L (ML)
WATERCOURSE LENGTH (L): 0.2922
TC =[(11.9 x (L"3)) / H]* 0.385
TC= 0.1008
SCS CURVE NUMBER
COVER HYDROLOGIC SOIL AREA
TYPE CONDITION TYPE CN (Ac) | CN*AREA
AREA 1 PJ AVG D 83 0 0
AREA 2 SPOIL B 86 19.0 1634
AREA3  DISTURBED D 89 19.0 1691
TOTAL  TOTAL
AREA CN*AREA
38 3325
CN = 88

DRAINAGE BASIN AREA

ACRES =

38 SQ. MILES= 0.059375
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INTRODUCTION

Sedimentation Structure J21W-C will be an earthen embankment, designed and constructed by Peabody
Western Coal Company as a temporary sedimentation structure designed to control runoff and sediment
from portions of J21W disturbed surface mining area at the Kayenta Mine. The location of Structure J21W-
C and its watershed boundary are shown on Drawing No. 85400 (Sheet L-11and M-11) and Drawing No.

85405. The site-specific general construction plans are shown on the attached Exhibit 1.

This design report contains information specific to Structure J21W-C. Mine-wide design, construction, and
reclamation information is presented in the “General Report, Kayenta and Black Mesa Mines, Navajo
County, Arizona, for Peabody Western Coal Company”, December, 1985 (PAP), Chapter 6, Attachment D,
Volume 2, along with the methods and results of analyses used for slope stability, hydrology, and

hydraulics, and in Chapter 6, Pages 11 to 49, “Sediment and Water Control Facility Plan”.

INSPECTION

The construction site of the proposed structure J21W-C was inspected in November, 2001 by a Registered
Professional Engineer from Peabody Western Coal Company, to assure that the site is suitable and no
adverse conditions exist to prevent the successful construction of this structure. A detailed geotechnical
investigation was not performed, rather, the information in Chapter 6, Attachment D was utilized for

embankment design and will be utilized during construction to construct a stable embankment.



SITE DESCRIPTION

LAND USE
Structure J21W-C has a 28.2-acre watershed and is located on a tributary upstream of Sagebrush Wash at
the Kayenta Mine. The watershed is classified as 25% undisturbed and 75% spoil.

DESIGN ANALYSES

GENERAL

Structure J21W-C was designed under the supervision of a Registered Professional Engineer from Peabody
Western Coal Company. The design was performed in accordance with applicable 30 CFR 780 and 816
regulations of the United States Department of Interior, Office of Surface Mining (OSM) and included a
review of available project files. The most current information contained in the Peabody Western Coal
Company files includes topographic maps developed from aerial photography flown in 1976 for Peabody

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

STABILITY

Structure J21W-C is assumed to be category A-3 embankment. The embankment category will be
reevaluated during construction under the supervision of a Registered Professional Engineer and Table 3-6,
Attachment D, Chapter 6, will be utilized as the guidance to construct stable embankment slopes. A
homogenous earthen embankment, compacted in lifts to design specifications, and approximately 15 feet
wide on top will be constructed. A minimum upstream slope of a minimum 2:1 (horizontal to vertical) or
flatter slope and a downstream slope of 4:1or flatter slope is assumed. Based on the total embankment
height of approximately 11 feet, these slopes are equal to or flatter than the recommended “worst case”
embankment/foundation condition slopes in Table 3-6, Attachment D, Chapter 6: therefore, the
embankment will be stable. The emergency spillway will be a minimum 15-foot wide riprap-lined

trapezoidal channel.



HYDROLOGY

The hydrologic analysis was completed using the computer program SEDCADA4 (see Appendices A, B, and
C). Structure J21W-C is classified as a low hazard structure (see Drawing No. 85408). In addition, the
mine area is sparsely populated with no one living in the downstream floodplain. The earthen embankment
structure will impound less than 20 acre-feet and be less than 20 vertical feet in height from the upstream
toe of the embankment of the natural stream elevation to the emergency spillway invert elevation. The
spillway for J21W-C was analyzed using the 25-year, 6-hour storm. Structure J21W-C was conservatively
assumed to be full to the emergency spillway prior to the time of the 25-year storm event. The storage
capacity of structure J21W-C was analyzed using the 10-year, 24-hour storm. The pond was verified to
completely contain the 10-year, 24-hour storm event, and provide adequate sediment storage volume,

without discharging downstream to Sagebrush Wash.

The following parameters were used in the hydrologic analysis:

J21W-C

1. Water Course length, L 0.3972 mi.
2. Elevation Difference, H 107 ft
3. Time of Concentration, T, 0.1478 hr
4. SCS Curve Number 85
5. Rainfall Depth, 10-year, 24-hour storm 2.1in

25-year. 6-hour 1.9in
6. Drainage Area 28.2 acres

HYDRAULICS

The SEDCAD 4 and Dodson computer programs were used to evaluate inflow to the sedimentation
structure, outflow from the structure and resulting water surface elevations. The initial conditions and
results of the analysis are summarized in the following table (supporting calculations are presented in

Appendix A, B, and C).



J21W-C SEDIMENTATION POND HYDRAULICS TABLE

Units 10-Yr, 24-Hr 25-Yr, 6-Hr
Storm Storm
Initial Reservoir Volume Condition Empty Full to
emergency
spillway
Inflow
Peak Flow cfs 22.54 17.65
Volume ac-ft 2.04 1.70
Storage
Peak Stage msl N/A 6838.52
Emergency Spillway Elevation msl 6838.0 6838.0
Peak Storage ac-ft N/A 4.20
Storage Capacity ac-ft 3.83 3.83
Outflow
Peak Flow cfs N/A 17.65
Spillway Elevation msl 6838.0 6838.0
Embankment Crest Elevation msl 6841.0 6841.0
Peak Stage msl - 6838.52
Freeboard ft -- 2.48
Emergency Spillway Channel
Flow Depth ft - 0.52
Critical Velocity fps - 3.22
Mannings “n” - - 0.030
Width ft - 15.0
Outflow Channel
Slope % - 25
Normal Velocity fps - 4.70
Normal Depth ft - 0.24
Mannings “n” - - .059
Rirap Dso in - 3



EMERGENCY SPILLWAY AND OUTFLOW CHANNEL

The emergency spillway and outlet channel for J21W-C will be a trapezoidal channel with dimensions

listed below. The alignment and dimensions are shown on Exhibit 1.

Minimum Channel Depth (Spillway) 1.52 ft
(Outflow) 1.24 ft
Channel Width 15 ft
Channel Length (Spillway) 33 ft
(Outflow) 80 ft
Sideslopes (Horizontal to Vertical) 31 or flatter
Average Slope (Spillway) 0 %
Maximum Slope (Outflow) 25 %
Spillway Elevation 6838.0 ft

A minimum 15-foot long riprap-lined channel will be constructed beyond the toe of embankment as a

transition into the downstream channel.

STORAGE CAPACITY

The impoundment stage-capacity table (see Exhibit 1) is based on the 1976 topographic mapping

conducted for Peabody Western Coal Company. Structure J21W-C is designed to contain approximately

3.83 acre-feet.

The calculations for the sediment load entering structure J21W-C were made utilizing the Revised

Universal Soil Loss Equation with the following parameters:

1. Rainfall Factor, R 40

2. Soil Erodibility Factor, K 0.135
3. Slope Factor, LS 4.44
4. Cover Factor, C 0.8
5. Erosion Control Factor, P 1.0

The hydrologic analysis gives the storage volume required to contain the 10-year, 24-hour storm, and
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the remaining storage volume available for storing sediment. The storage capacity of J21W-C is shown
on Exhibit 1, J21W-C Stage Capacity Table, and the results of the sediment inflow analysis are

summarized in the following table.

J21W-C STORAGE

Total Storage Capacity 3.83 acre-ft
10-Year, 24-Hour Storm Inflow 2.04 acre-ft
Available Sediment Storage Capacity 1.79 acre-ft
Sediment Inflow Rate 0.237 acre-ft /yr
Sediment Storage Life 7.6 yrs

* * *

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

Appendix A - Hydrology, Hydraulic, and Sedimentation Calculations
Appendix B - SEDCAD4 (Input and Output) 10-Year, 24-Hour Storm Event
Appendix C - SEDCAD4 (Input and Output) 25-Year, 6-Hour Storm Event
Exhibit #1 - Proposed J21W-C Sedimentation Pond Design



APPENDIX A

Hydrology, Hydraulic, and Sedimentation Calculations



APPENDIX B

SEDCAD4 (Input and Output) 10-Year, 24-Hour Storm Event



APPENDIX C

SEDCAD4 (Input and Output) 25-Year, 6-Hour Storm Event



PEABODY WESTERN COAL COMPANY
CALCULATED SEDIMENTOLOGY DATA

PROJECT: J21W-C
SOIL ERODIBILITY FACTOR:
Soil Type Soil Erodibility Area K*Area
Group Factor, K (Acres)
PJ D 0.18 7.0 1.26
Spoil B 0.12 21.2 2.544
Disturbed D 0.22 0 0
TOTAL : 28.2 3.80
Weighted K = Total K*Area/Total Area = 0.135
LENGTH SLOPE FACTOR:
Length Elevation Slope m Slope LS
Change Angle Factor
(ft) (ft) (%) (deg)
418 70 16.7% 0.6 9.5 6.50
342 50 14.6% 0.6 8.3 4.89
252 35 13.9% 0.6 7.9 3.82
438 40 9.1% 0.5 5.2 2.52
Average LS = 4.44
The LS Factor was calculated by:
LS = (Slope Length/72.6)"m*(10.8*sin(slope angle)+0.03) for Slopes < 9%
LS = (Slope Length/72.6)"m*(16.8*sin(slope angle)-0.5) for Slopes > or = 9%
Where:
Slope < or = 3% m=0.3
Slope = 4% m=0.4
5% > Slope < 10% m=0.5
Slope > 10% m=0.6
COVER AND PRACTICE FACTORS:
Cover Cover Canopy Area Cover C*Area | Practice | P*Area
Type Factor, C Factor, P
(%) (%) (acres)
PJ 30 25 7 0.18 1.26 0.8 5.6
Disturbed 0 0 0 1 0.00 1 0
Spoil 0 0 21.2 1 21.20 1 21.2
TOTAL 28.2 22.46 26.8
Weighted C = Total C*Area/ Total Area = 0.796
Weighted P = Total P*Area/ Total Area = 0.95

RAINFALL FACTOR:

40




PEABODY WESTERN COAL COMPANY
CALCULATED SEDIMENTOLOGY DATA

PROJECT: J21W-C

The following spreadsheet calculates the predicted sediment yield for the project area. The gross sediment yield
is determined according to the Revised Universal Soil Loss Equation.

PARAMETER DESCRIPTION VALUE

Soil Erodibility Factor 0.135

Length Slope Factor 4.44

Cover Factor 0.8

Practice Factor 1.0

Annual Rainfall Factor 40

Gross Annual Sediment Yield 18.11 tons/acrelyear
Sediment Density 94 pcf

Gross Annual Sediment Yield 0.00885 acre-feet/acrelyear
Sediment Delivery Ratio (SDR)* 95%

Estimated Annual Sediment Yield 0.0084 acre-feet/acrelyear
Watershed Area 28.2 acres

Watershed Annual Sediment Yield 0.2370 acre-feet/year
Number of years 2 years

Required Pond Sediment Storage 0.474 acre-feet

*SDR = 0.95 for drainage basins less than 100 acres
SDR=0.90 for drainage basins greater than 100 acres



TIME OF CONCENTRATION

PEABODY WESTERN COAL COMPANY
CALCULATED HYDROLOGIC DATA

PROJECT: J-21 EXTENSION AREA

STRUCTURE: J21W-C POND

H (HI) H (LO) H
ELEV. DIFFERENCE (H): 6828 107
L (FT.) L (ML)
WATERCOURSE LENGTH (L): 2097 0.3972
TC =[(11.9 x (L"3)) / H]* 0.385
TC= 0.1478
SCS CURVE NUMBER
COVER HYDROLOGIC SOIL AREA
TYPE CONDITION TYPE CN (Ac) | CN*AREA
AREA 1 PJ AVG D 83 7 581
AREA 2 SPOIL B 86 21.2 1823.2
AREA3  DISTURBED D 89 0.0 0
TOTAL  TOTAL
AREA CN*AREA
28.2 2404.2
CN = 85

DRAINAGE BASIN AREA

ACRES =

28.2 SQ. MILES= 0.044063
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INTRODUCTION

Sedimentation Structure J21W-D will be an earthen embankment, designed and constructed by Peabody
Western Coal Company as a temporary sedimentation structure designed to control runoff and sediment
from portions of J21W disturbed surface mining area at the Kayenta Mine. The location of Structure J21W-
D and its watershed boundary are shown on Drawing No. 85400 (Sheet L-11and M-11) and Drawing No.

85405. The site-specific general construction plans are shown on the attached Exhibit 1.

This design report contains information specific to Structure J21W-D. Mine-wide design, construction, and
reclamation information is presented in the “General Report, Kayenta and Black Mesa Mines, Navajo
County, Arizona, for Peabody Western Coal Company”, December, 1985 (PAP), Chapter 6, Attachment D,
Volume 2, along with the methods and results of analyses used for slope stability, hydrology, and

hydraulics, and in Chapter 6, Pages 11 to 49, “Sediment and Water Control Facility Plan”.

INSPECTION

The construction site of the proposed structure J21W-D was inspected in November, 2001 by a Registered
Professional Engineer from Peabody Western Coal Company, to assure that the site is suitable and no
adverse conditions exist to prevent the successful construction of this structure. A detailed geotechnical
investigation was not performed; rather, the information in Chapter 6, Attachment D was utilized for

embankment design and will be utilized during construction to construct a stable embankment.



SITE DESCRIPTION

LAND USE
Structure J21W-D has a 30.2-acre watershed and is located on a tributary upstream of Sagebrush Wash at
the Kayenta Mine. The watershed is classified as 15% undisturbed and 85% spoil.

DESIGN ANALYSES

GENERAL

Structure J21W-D was designed under the supervision of a Registered Professional Engineer from Peabody
Western Coal Company. The design was performed in accordance with applicable 30 CFR 780 and 816
regulations of the United States Department of Interior, Office of Surface Mining (OSM) and included a
review of available project files. The most current information contained in the Peabody Western Coal
Company files includes topographic maps developed from aerial photography flown in 1976 for Peabody

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

STABILITY

Structure J21W-D is assumed to be category A-3 embankment. The embankment category will be
reevaluated during construction under the supervision of a Registered Professional Engineer and Table 3-6,
Attachment D, Chapter 6, will be utilized as the guidance to construct stable embankment slopes. A
homogenous earthen embankment, compacted in lifts to design specifications, and approximately 15 feet
wide on top will be constructed. A minimum upstream slope of a minimum 2:1 (horizontal to vertical) or
flatter slope and a downstream slope of 4:1or flatter slope is assumed. Based on the total embankment
height of approximately 15 feet, these slopes are equal to or flatter than the recommended “worst case”
embankment/foundation condition slopes in Table 3-6, Attachment D, Chapter 6: therefore, the
embankment will be stable. The emergency spillway will be a minimum 15-foot wide riprap-lined

trapezoidal channel.



HYDROLOGY

The hydrologic analysis was completed using the computer program SEDCADA4 (see Appendices A, B, and
C). Structure J21W-D is classified as a low hazard structure (see Drawing No. 85408). In addition, the
mine area is sparsely populated with no one living in the downstream floodplain. The earthen embankment
structure will impound less than 20 acre-feet and be less than 20 vertical feet in height from the upstream
toe of the embankment of the natural stream elevation to the emergency spillway invert elevation. The
spillway for J21W-D was analyzed using the 25-year, 6-hour storm. Structure J21W-D was conservatively
assumed to be full to the emergency spillway prior to the time of the 25-year storm event. The storage
capacity of structure J21W-D was analyzed using the 10-year, 24-hour storm. The pond was verified to
completely contain the 10-year, 24-hour storm event, and provide adequate sediment storage volume,

without discharging downstream to Sagebrush Wash.

The following parameters were used in the hydrologic analysis:

J21W-D

1. Water Course length, L 0.3566 mi.
2. Elevation Difference, H 137 ft
3. Time of Concentration, T, 0.1186 hr
4. SCS Curve Number 86
5. Rainfall Depth, 10-year, 24-hour storm 2.1in

25-year. 6-hour 1.9in
6. Drainage Area 30.2 acres

HYDRAULICS

The SEDCAD 4 and Dodson computer programs were used to evaluate inflow to the sedimentation
structure, outflow from the structure and resulting water surface elevations. The initial conditions and
results of the analysis are summarized in the following table (supporting calculations are presented in

Appendix A, B, and C).



J21W-D SEDIMENTATION POND HYDRAULICS TABLE

Units 10-Yr, 24-Hr 25-Yr, 6-Hr
Storm Storm
Initial Reservoir Volume Condition Empty Full to
emergency
spillway
Inflow
Peak Flow cfs 30.31 24.71
Volume ac-ft 2.33 1.95
Storage
Peak Stage msl N/A 6843.73
Emergency Spillway Elevation msl 6843.0 6843.0
Peak Storage ac-ft N/A 4.45
Storage Capacity ac-ft 4.19 4.19
Outflow
Peak Flow cfs N/A 24.71
Spillway Elevation msl 6843.0 6843.0
Embankment Crest Elevation msl 6845.0 6845.0
Peak Stage msl - 6843.73
Freeboard ft -- 1.27
Emergency Spillway Channel
Flow Depth ft - 0.73
Critical Velocity fps -- 3.56
Mannings “n” - - 0.030
Width ft - 15.0
Outflow Channel
Slope % -- 25
Normal Velocity fps - 5.58
Normal Depth ft - 0.28
Mannings “n” - - .055
Rirap Dso in - 3



EMERGENCY SPILLWAY AND OUTFLOW CHANNEL

The emergency spillway and outlet channel for J21W-D will be a trapezoidal channel with dimensions

listed below. The alignment and dimensions are shown on Exhibit 1.

Minimum Channel Depth (Spillway) 1.73 ft
(Outflow) 1.28 ft
Channel Width 15 ft
Channel Length (Spillway) 33 ft
(Outflow) 100 ft
Sideslopes (Horizontal to Vertical) 31 or flatter
Average Slope (Spillway) 0 %
Maximum Slope (Outflow) 25 %
Spillway Elevation 6843.0 ft

A minimum 15-foot long riprap-lined channel will be constructed beyond the toe of embankment as a

transition into the downstream channel.

STORAGE CAPACITY

The impoundment stage-capacity table (see Exhibit 1) is based on the 1976 topographic mapping

conducted for Peabody Western Coal Company. Structure J21W-D is designed to contain approximately

4.19 acre-feet.

The calculations for the sediment load entering structure J21W-D were made utilizing the Revised

Universal Soil Loss Equation with the following parameters:

1. Rainfall Factor, R 40

2. Soil Erodibility Factor, K 0.129
3. Slope Factor, LS 4.23
4. Cover Factor, C 0.9
5. Erosion Control Factor, P 1.0

The hydrologic analysis gives the storage volume required to contain the 10-year, 24-hour storm, and
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the remaining storage volume available for storing sediment. The storage capacity of J21W-D is shown
on Exhibit 1, J21W-D Stage Capacity Table, and the results of the sediment inflow analysis are

summarized in the following table.

J21W-D STORAGE

Total Storage Capacity 4.19 acre-ft
10-Year, 24-Hour Storm Inflow 2.33 acre-ft
Available Sediment Storage Capacity 1.86 acre-ft
Sediment Inflow Rate 0.26 acre-ft /yr
Sediment Storage Life 7.2 yrs

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

Appendix A - Hydrology, Hydraulic, and Sedimentation Calculations
Appendix B - SEDCAD4 (Input and Output) 10-Year, 24-Hour Storm Event
Appendix C - SEDCAD4 (Input and Output) 25-Year, 6-Hour Storm Event
Exhibit #1 - Proposed J21W-D Sedimentation Pond Design



APPENDIX A

Hydrology, Hydraulic, and Sedimentation Calculations



APPENDIX B

SEDCAD4 (Input and Output) 10-Year, 24-Hour Storm Event



APPENDIX C

SEDCAD4 (Input and Output) 25-Year, 6-Hour Storm Event



PEABODY WESTERN COAL COMPANY
CALCULATED SEDIMENTOLOGY DATA

PROJECT:  J21W-D
SOIL ERODIBILITY FACTOR:
Soil Type Soil Erodibility Area K*Area
Group Factor, K (Acres)
PJ D 0.18 4.5 0.81
Spoil B 0.12 25.7 3.084
Disturbed D 0.22 0 0
TOTAL : 30.2 3.89
Weighted K = Total K*Area/Total Area = 0.129
LENGTH SLOPE FACTOR:
Length Elevation Slope m Slope LS
Change Angle Factor
(ft) (ft) (%) (deg)
315 38 12.1% 0.6 6.9 3.65
822 91 11.1% 0.6 6.3 5.78
391 51 13.0% 0.6 7.4 4.59
146 21 14.4% 0.6 8.2 2.88
Average LS = 4.23
The LS Factor was calculated by:
LS = (Slope Length/72.6)"m*(10.8*sin(slope angle)+0.03) for Slopes < 9%
LS = (Slope Length/72.6)"m*(16.8*sin(slope angle)-0.5) for Slopes > or = 9%
Where:
Slope < or = 3% m=0.3
Slope = 4% m=0.4
5% > Slope < 10% m=0.5
Slope > 10% m=0.6
COVER AND PRACTICE FACTORS:
Cover Cover Canopy Area Cover C*Area | Practice | P*Area
Type Factor, C Factor, P
(%) (%) (acres)
PJ 30 25 45 0.18 0.81 0.8 3.6
Disturbed 0 0 0 1 0.00 1 0
Spoil 0 0 25.7 1 25.70 1 25.7
TOTAL 30.2 26.51 29.3
Weighted C = Total C*Area/ Total Area = 0.878
Weighted P = Total P*Area/ Total Area = 0.97

RAINFALL FACTOR:

40




PEABODY WESTERN COAL COMPANY
CALCULATED SEDIMENTOLOGY DATA

PROJECT:  J21W-D

The following spreadsheet calculates the predicted sediment yield for the project area. The gross sediment yield
is determined according to the Revised Universal Soil Loss Equation.

PARAMETER DESCRIPTION VALUE

Soil Erodibility Factor 0.129

Length Slope Factor 4.23

Cover Factor 0.9

Practice Factor 1.0

Annual Rainfall Factor 40

Gross Annual Sediment Yield 18.56 tons/acrelyear
Sediment Density 94 pcf

Gross Annual Sediment Yield 0.00907 acre-feet/acrelyear
Sediment Delivery Ratio (SDR)* 95%

Estimated Annual Sediment Yield 0.0086 acre-feet/acrelyear
Watershed Area 30.2 acres

Watershed Annual Sediment Yield 0.2601 acre-feet/year
Number of years 2 years

Required Pond Sediment Storage 0.520 acre-feet

*SDR = 0.95 for drainage basins less than 100 acres
SDR=0.90 for drainage basins greater than 100 acres



TIME OF CONCENTRATION

PEABODY WESTERN COAL COMPANY
CALCULATED HYDROLOGIC DATA

PROJECT: J-21 EXTENSION AREA

STRUCTURE: J21W-D POND

H (HI) H (LO) H
ELEV. DIFFERENCE (H): 6828 137
L (FT.) L (ML)
WATERCOURSE LENGTH (L): 0.3566
TC =[(11.9 x (L"3)) / H]* 0.385
TC= 0.1186
SCS CURVE NUMBER
COVER HYDROLOGIC SOIL AREA
TYPE CONDITION TYPE CN (Ac) | CN*AREA
AREA 1 PJ AVG D 83 4.5 373.5
AREA 2 SPOIL B 86 25.7 2210.2
AREA3  DISTURBED D 89 0.0 0
TOTAL  TOTAL
AREA CN*AREA
30.2 2583.7
CN = 86

DRAINAGE BASIN AREA

ACRES =

30.2 SQ. MILES= 0.047188




J21W-D POND STAGE CAPACITY

PN

-
PN
Q
N

ELEV. STAGE AREA CAP. TOT. CAP.

(FT.-MSL)  (FT.) (ACRES)  (AC.—FT.) (AC.—FT.)  DESCRIPTION

6830 0.00 0.00 0.00 0.00 BOTTOM OF POND
6835 5.00 0.27 0.68 0.68

6840 10.00 0.45 1.80 2.48

6843 13.00 0.69 1.71 4.19 EMERGENCY SPILLWAY
6845 15.00 0.85 1.54 5.73 TOP OF EMBANKMENT

EMERGENCY SPILLWAY

TOP OF EMBANKMENT ELEV. 6843.0° ,
ELEV. 6845.0° MIN. WIDTH = 15.0
MIN. WIDTH = 15.0° 3:1 SIDE SLOPE

6850 / 6850
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: Pl /
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o / ¥ ORIGINAL GROUND o
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6820
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SECTION A = A’
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— N
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SECTION B — B’
SCALE: HORIZ. 1”=100’
VERT. 1”=10’
VARIABLE SLOPE 15’ %
DEPENDING ON MIN. »
MATERIALS
FLOWLINE
ELEV. 6843.0° ENGINEER'S CERTIFICATION
SN JAMES G. SCHLENVOGT ARIZONA P.E. 18782
ORI RIPRAP Engineering Manager
SPILLWAY MIN. D = 1.7 FT. Peabody Western Coal Company Date:
OUTFLOW CHANNEL MIN. D = 1.3 FT.
PROPOSED J21W—-D POND
TYPICAL SECTION OF EMERGENCY SPILLWAY
(NOT DRAWN TO SCALE) NOTES: EXHIBIT 1
1) General location, see Drawing No. 85400, Sheet L—11 and Drawing No. 85405.
2) See Chapter 6, KAYENTA PAP for Construction Specifications. J21TW—=D POND
3) See Vol. 2, Chapter 6, Attachment D, Sections 1-3 for description of
Geotechnical Evaluation. DES|GN
4) Salvage topsoil in accordance with approved topsoil salvage plan.
5) Reclamation of the distrubed area above the high waterline shall be in KAYEN TA M|NE
accordance with the approved reclamation plan. PEABODY WESTERN COAL COMPANY
PO BOX 650 KAYENTA, AZ 86033
DESIGNED BY:RL SCALE: AS NOTED
DRAWN BY:DB DRAWING DATE:02—24-12
CHECKED BY:RL PHOTO DATE:4—20-76
CONTOUR INTERVAL:5 FT. DWG FILE: J21TW—Dpond.dwg




DESIGN REPORT
Sedimentation Structure
J21W-E
Kayenta Mine

Navajo County, Arizona

For

PEABODY WESTERN COAL COMPANY
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INTRODUCTION

Sedimentation Structure J21W-E will be an earthen embankment, designed and constructed by Peabody
Western Coal Company as a temporary sedimentation structure designed to control runoff and sediment
from portions of J21W disturbed surface mining area at the Kayenta Mine. The location of Structure J21W-
E and its watershed boundary are shown on Drawing No. 85400 (Sheet M-11) and Drawing No. 85405.

The site-specific general construction plans are shown on the attached Exhibit 1.

This design report contains information specific to Structure J21W-E. Mine-wide design, construction, and
reclamation information is presented in the “General Report, Kayenta and Black Mesa Mines, Navajo
County, Arizona, for Peabody Western Coal Company”, December, 1985 (PAP), Chapter 6, Attachment D,
Volume 2, along with the methods and results of analyses used for slope stability, hydrology, and

hydraulics, and in Chapter 6, Pages 11 to 49, “Sediment and Water Control Facility Plan”.

INSPECTION

The construction site of the proposed structure J21W-E was inspected in November, 2001 by a Registered
Professional Engineer from Peabody Western Coal Company, to assure that the site is suitable and no
adverse conditions exist to prevent the successful construction of this structure. A detailed geotechnical
investigation was not performed; rather, the information in Chapter 6, Attachment D was utilized for

embankment design and will be utilized during construction to construct a stable embankment.



SITE DESCRIPTION

LAND USE
Structure J21W-E has a 108.9-acre watershed and is located on a tributary upstream of Sagebrush Wash at
the Kayenta Mine. The watershed is classified as 100% spoil.

DESIGN ANALYSES

GENERAL

Structure J21W-E was designed under the supervision of a Registered Professional Engineer from Peabody
Western Coal Company. The design was performed in accordance with applicable 30 CFR 780 and 816
regulations of the United States Department of Interior, Office of Surface Mining (OSM) and included a
review of available project files. The most current information contained in the Peabody Western Coal
Company files includes topographic maps developed from aerial photography flown in 1976 for Peabody

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

STABILITY

Structure J21W-E is assumed to be category A-3 embankment. The embankment category will be
reevaluated during construction under the supervision of a Registered Professional Engineer and Table 3-6,
Attachment D, Chapter 6, will be utilized as the guidance to construct stable embankment slopes. A
homogenous earthen embankment, compacted in lifts to design specifications, and approximately 15 feet
wide on top will be constructed. A minimum upstream slope of a minimum 2:1 (horizontal to vertical) or
flatter slope and a downstream slope of 4:1or flatter slope is assumed. Based on the total embankment
height of approximately 17 feet, these slopes are equal to or flatter than the recommended “worst case”
embankment/foundation condition slopes in Table 3-6, Attachment D, Chapter 6: therefore, the
embankment will be stable. The emergency spillway will be a minimum 15-foot wide riprap-lined

trapezoidal channel.



HYDROLOGY

The hydrologic analysis was completed using the computer program SEDCADA4 (see Appendices A, B, and
C). Structure J21W-E is classified as a low hazard structure (see Drawing No. 85408). In addition, the
mine area is sparsely populated with no one living in the downstream floodplain. The earthen embankment
structure will impound less than 20 acre-feet and be less than 20 vertical feet in height from the upstream
toe of the embankment of the natural stream elevation to the emergency spillway invert elevation. The
spillway for J21W-E was analyzed using the 25-year, 6-hour storm. Structure J21W-E was conservatively
assumed to be full to the emergency spillway prior to the time of the 25-year storm event. The storage
capacity of structure J21W-E was analyzed using the 10-year, 24-hour storm. The pond was verified to
completely contain the 10-year, 24-hour storm event, and provide adequate sediment storage volume,

without discharging downstream to Sagebrush Wash.

The following parameters were used in the hydrologic analysis:

J21W-E

1. Water Course length, L 0.5309 mi.
2. Elevation Difference, H 106 ft
3. Time of Concentration, T, 0.2074 hr
4. SCS Curve Number 86
5. Rainfall Depth, 10-year, 24-hour storm 2.1in

25-year. 6-hour 1.9in
6. Drainage Area 108.9 acres

HYDRAULICS

The SEDCAD 4 and Dodson computer programs were used to evaluate inflow to the sedimentation
structure, outflow from the structure and resulting water surface elevations. The initial conditions and
results of the analysis are summarized in the following table (supporting calculations are presented in

Appendix A, B, and C).



J21W-E SEDIMENTATION POND HYDRAULICS TABLE

Units 10-Yr, 24-Hr 25-Yr, 6-Hr
Storm Storm
Initial Reservoir Volume Condition Empty Full to
emergency
spillway
Inflow
Peak Flow cfs 88.58 60.72
Volume ac-ft 8.40 7.03
Storage
Peak Stage msl N/A 6840.31
Emergency Spillway Elevation msl 6839.0 6839.0
Peak Storage ac-ft N/A 14.38
Storage Capacity ac-ft 12.36 12.36
Outflow
Peak Flow cfs N/A 60.72
Spillway Elevation msl 6839.0 6839.0
Embankment Crest Elevation msl 6842.0 6842.0
Peak Stage msl - 6840.31
Freeboard ft -- 1.69
Emergency Spillway Channel
Flow Depth ft - 131
Critical Velocity fps - 4.64
Mannings “n” - - 0.030
Width ft - 15.0
Outflow Channel
Slope % -- 25
Normal Velocity fps - 7.12
Normal Depth ft - 0.52
Mannings “n” - - .063
Rirap Dso in - 6



EMERGENCY SPILLWAY AND OUTFLOW CHANNEL

The emergency spillway and outlet channel for J21W-E will be a trapezoidal channel with dimensions

listed below. The alignment and dimensions are shown on Exhibit 1.

Minimum Channel Depth (Spillway) 231 ft
(Outflow) 1.52 ft
Channel Width 15 ft
Channel Length (Spillway) 33 ft
(Outflow) 120 ft
Sideslopes (Horizontal to Vertical) 31 or flatter
Average Slope (Spillway) 0 %
Maximum Slope (Outflow) 25 %
Spillway Elevation 6839.0 ft

A minimum 15-foot long riprap-lined channel will be constructed beyond the toe of embankment as a

transition into the downstream channel.

STORAGE CAPACITY

The impoundment stage-capacity table (see Exhibit 1) is based on the 1976 topographic mapping

conducted for Peabody Western Coal Company. Structure J21W-E is designed to contain approximately

12.36 acre-feet.

The calculations for the sediment load entering structure J21W-E were made utilizing the Revised

Universal Soil Loss Equation with the following parameters:

1. Rainfall Factor, R 40
2. Soil Erodibility Factor, K 0.12
3. Slope Factor, LS 5.06
4. Cover Factor, C 1.0
5. Erosion Control Factor, P 1.0

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

_5-



the remaining storage volume available for storing sediment. The storage capacity of J21W-E is shown
on Exhibit 1, J21W-E Stage Capacity Table, and the results of the sediment inflow analysis are

summarized in the following table.

J21W-E STORAGE

Total Storage Capacity 12.36 acre-ft
10-Year, 24-Hour Storm Inflow 8.40 acre-ft
Available Sediment Storage Capacity 3.96 acre-ft
Sediment Inflow Rate 1.16 acre-ft /yr
Sediment Storage Life 3.4 yrs

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

Appendix A - Hydrology, Hydraulic, and Sedimentation Calculations
Appendix B - SEDCAD4 (Input and Output) 10-Year, 24-Hour Storm Event
Appendix C - SEDCAD4 (Input and Output) 25-Year, 6-Hour Storm Event
Exhibit #1 - Proposed J21W-E Sedimentation Pond Design



APPENDIX A

Hydrology, Hydraulic, and Sedimentation Calculations



APPENDIX B

SEDCAD4 (Input and Output) 10-Year, 24-Hour Storm Event



APPENDIX C

SEDCAD4 (Input and Output) 25-Year, 6-Hour Storm Event



TIME OF CONCENTRATION

PEABODY WESTERN COAL COMPANY
CALCULATED HYDROLOGIC DATA

PROJECT: J-21 EXTENSION AREA

STRUCTURE: J21W-E POND

H (HI) H (LO) H
ELEV. DIFFERENCE (H): 6822 106
L (FT.) L (ML)
WATERCOURSE LENGTH (L): 2803 0.5309
TC =[(11.9 x (L"3)) / H]* 0.385
TC= 0.2074
SCS CURVE NUMBER
COVER HYDROLOGIC SOIL AREA
TYPE CONDITION TYPE CN (Ac) | CN*AREA
AREA 1 PJ AVG D 83 0 0
AREA 2 SPOIL B 86 108.9 | 9365.4
AREA3  DISTURBED D 89 0.0 0
TOTAL  TOTAL
AREA CN*AREA
108.9  9365.4
CN = 86

DRAINAGE BASIN AREA

ACRES =

108.9 SQ. MILES= 0.170156




PEABODY WESTERN COAL COMPANY
CALCULATED SEDIMENTOLOGY DATA

PROJECT: J21W-E
SOIL ERODIBILITY FACTOR:
Soil Type Soil Erodibility Area K*Area
Group Factor, K (Acres)
PJ D 0.18 0.0 0
Spoil B 0.12 108.9 13.068
Disturbed D 0.22 0 0
TOTAL : 108.9 13.07
Weighted K = Total K*Area/Total Area = 0.120
LENGTH SLOPE FACTOR:
Length Elevation Slope m Slope LS
Change Angle Factor
(ft) (ft) (%) (deg)
851 70 8.2% 0.5 4.7 3.13
402 48 11.9% 0.6 6.8 4.17
354 55 15.5% 0.6 8.8 5.38
665 100 15.0% 0.6 8.6 7.55
Average LS = 5.06
The LS Factor was calculated by:
LS = (Slope Length/72.6)"m*(10.8*sin(slope angle)+0.03) for Slopes < 9%
LS = (Slope Length/72.6)"m*(16.8*sin(slope angle)-0.5) for Slopes > or = 9%
Where:
Slope < or = 3% m=0.3
Slope = 4% m=0.4
5% > Slope < 10% m=0.5
Slope > 10% m=0.6
COVER AND PRACTICE FACTORS:
Cover Cover Canopy Area Cover C*Area | Practice | P*Area
Type Factor, C Factor, P
(%) (%) (acres)
PJ 30 25 0 0.18 0.00 0.8 0
Disturbed 0 0 0 1 0.00 1 0
Spoil 0 0 108.9 1 108.90 1 108.9
TOTAL 108.9 108.90 108.9
Weighted C = Total C*Area/ Total Area = 1.000
Weighted P = Total P*Area/ Total Area = 1.00

RAINFALL FACTOR:

40




PEABODY WESTERN COAL COMPANY
CALCULATED SEDIMENTOLOGY DATA

PROJECT: J21W-E

The following spreadsheet calculates the predicted sediment yield for the project area. The gross sediment yield
is determined according to the Revised Universal Soil Loss Equation.

PARAMETER DESCRIPTION VALUE

Soil Erodibility Factor 0.120

Length Slope Factor 5.06

Cover Factor 1.0

Practice Factor 1.0

Annual Rainfall Factor 40

Gross Annual Sediment Yield 24.27 tons/acrelyear
Sediment Density 94 pcf

Gross Annual Sediment Yield 0.01186 acre-feet/acrelyear
Sediment Delivery Ratio (SDR)* 90%

Estimated Annual Sediment Yield 0.0107 acre-feet/acrelyear
Watershed Area 108.9 acres

Watershed Annual Sediment Yield 1.1619 acre-feet/year
Number of years 2 years

Required Pond Sediment Storage 2.324 acre-feet

*SDR = 0.95 for drainage basins less than 100 acres
SDR=0.90 for drainage basins greater than 100 acres
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ENGINEER'S CERTIFICATION
JAMES G. SCHLENVOGT ARIZONA P.E. 18782
Engineering Manager
Peabody Western Coal Company Date:
NOTES: EXHIBIT 1
1> General location, see Drawing No. 83400, Sheet M-11 and Drawing No. 83403.
2) See Chapter 6, KAYENTA PAP for Construction Specifications. J2TW—E POND
3> See Vol. 2, Chapter 6, Attachment D, Sections 1-3 for description of
Geotechnical Evaluation. DES|GN

4> Salvage topsoil in accordance with approved topsoil salvage plan.
J) Reclamation of the distrubed area obove the high waterline shall be in
accordance with the approved reclamation plan.

KAYENTA MINE

PEABODY WESTERN COAL COMPANY

PO BOX

650 KAYENTA, AZ 86033

DESIGNED BY:RL

SCALE: AS NOTED

DRAWN BY:DB

DRAWING DATE:02—24—12

CHECKED BY:RL

PHOTO DATE:4—20-76

CONTOUR INTERVAL:5 FT. DWG FILE: J21W—Epond.dwg




ATTACHMENT Q

Existing and Proposed Culvert Inventory

Revised 02/24/2012



EXISTING AND PROPOSED PIPE CULVERTS

BLACK MESA/KAYENTA MINES

TOTAL FLOW HEADWATER® CULVERT PIPE PIPE DOWNSTREAM
0BS CULVERT WATERSHED CURVE RATE 10YR —6HR. DW/D DIAMETER LENGTH SLOPE VELOCITY
ID (ac) NUMBER (cfs) (ft) RATIO (in) (ft) (%) (fps)
1 EO001 25.0 77 1.68 2.00 0.50 48 96 4.2 1.43
2 E0002 25.0 77 1.68 1.01 0.51 24 96 4.2 3.42
3 EO0007 6.0 85 5.31 1.12 0.56 24 51 2.6 3.93
4 EO0008 3.7 91 4.69 1.09 0.55 24 75 3.8 4.98
5 EO0009 288.6 77 49.07 4.28 1.43 36 55 0.0 6.94
(design)
6 EOO011 32.0 83 24.60 3.03 0.51 72 230 5.0 9.68
7 EO0012 16.2 83 12.45 4.00 0.50 96 176 6.0 5.90
8 EO013 3.3 83 2.54 1.51 0.50 36 110 8.0 4.47
9 EO0014 129.8 83 64.83 2.74 0.34 96 250 5.8 8.67
10 EO015 80.6 83 43.32 4.03 0.50 96 200 4.9 8.44
11 EO016 67.0 83 17.78 3.52 0.44 96 100 1.0 5.60
12 EO017 67.0 83 17.78 3.52 0.44 96 100 1.0 5.60
13 EO0018 7.4 84 6.11 1.31 0.52 30 91 12.3 7.35
14 E0019 1.2 83 0.92 4.00 0.50 96 98 3.2 2.84
15 E0020 2.8 85 2.48 1.03 0.52 24 67 4.9 4.11
16 E0021 3.0 84 2.48 1.26 0.50 30 112 4.0 3.49
17 E0022 9.9 81 6.54 1.32 0.53 30 120 4.14 5.17
18 E0023 8.3 81 5.48 1.30 0.52 30 120 4.1 6.14
19 E0024 18.9 82 7.32 1.31 0.52 30 120 1.9 5.12
20 E0025 12.9 81 8.52 1.31 0.44 36 130 2.1 5.46
21 E0026 27.2 82 19.41 1.80 0.60 36 110 2.3 6.77
22 E0027 6.5 82 2.56 1.03 0.52 24 210 3.6 3.93
23 E0028 4.1 81 2.71 1.03 0.52 24 50 4.5 3.34
24 E0029 26.9 83 20.68 1.85 0.62 36 135 2.6 6.84
25 EO030 84.3 80 32.57 3.08 1.03 36 150 2.0 3.24
26 EO0031 12.0 73 1.76 2.50 0.50 60 125 2.0 2.64
27 E0032 12.0 73 1.76 2.50 0.50 60 125 2.0 2.64
28 EO0033 15.9 85 10.19 1.58 0.63 30 380 3.5 6.53
29 E0034 46.7 84 39.55 3.50 1.17 36 460 4.7 5.81
30 E0035 watershed combined with E0034
31 EO0036 45.4 76 19.05 1.79 0.60 36 370 3.0 2.48
32 EO037 66.0 73 10.55 1.48 0.49 36 420 3.7 2.12
33 E0038 14.6 83 5.61 2.01 0.50 54 322 3.2 4.13
34 E0039 136.3 83 73.26 3.11 0.69 54 420 4.0 3.48
35 E0040 6.0 83 4.61 1.09 0.55 24 220 6.7 5.64
36 E0041 36.8 83 28.29 2.15 0.72 36 480 6.7 2.74
37 E0042 11.8 81 5.24 1.52 0.51 36 220 4.5 4.61
38 E0043 5.3 82 3.78 1.06 0.53 24 260 5.3 3.45

Revised 09/13/2005



EXISTING AND PROPOSED PIPE CULVERTS

BLACK MESA/KAYENTA MINES

TOTAL FLOW HEADWATER® CULVERT PIPE PIPE DOWNSTREAM®
0BS CULVERT WATERSHED CURVE RATE 10YR -6HR. DW/D DIAMETER LENGTH SLOPE VELOCITY
ID (ac) NUMBER (cfs) () RATIO (in) (ft) %) (fps)

39 E0044 9.5 83 7.30 1.54 0.51 36 220 3.6 4.68
40 E0045 70.2 83 53.97 3.53 0.88 48 640 1.5 9.07
a1 E0046 23.7 83 11.40 1.61 0.54 36 120 10.2 4.82
a2 E0047 5.7 82 1.26 0.77 0.39 24 80 4.3 4.22
43 E0048 5.7 85 1.26 0.70 0.39 24 80 4.3 4.22
a4 E0049 2.0 86 1.89 1.01 0.51 24 58 0.5 4.11
45 E0050 15.2 90 18.30 2.08 0.69 36 314 1.5 5.30
46 E0051 5.7 89 6.48 1.17 0.59 24 260 1.9 5.34
a7 E0052 23.2 73 6.81 1.54 0.51 36 180 3.4 6.08
48 E0053 16.9 73 4.96 1.10 0.55 24 140 1.6 3.70
49 E0054 10.1 80 3.08 1.04 0.52 24 50 4.4 8.00
50 E0055 10.1 80 3.08 1.04 0.52 24 100 2.5 8.00
51 E0057 37.4 73 10.97 1.49 0.75 36 150 5.0 4.11
52 E0058 68.4 73 20.06 1.83 0.61 36 100 5.4 6.35
53 E0059 89.6 73 13.43 2.05 0.51 48 130 3.1 6.58
54 E0060 7.1 73 2.08 1.02 0.51 24 70 6.4 3.35
55 E0061 60.8 75 13.33 2.05 0.51 48 150 4.9 5.08
56 E0062 5.3 73 1.55 1.01 0.51 24 164 6.0 3.78
57 E0063 17.3 73 2.54 0.77 0.39 24 71 2.3 4.72
58 E0064 17.3 73 2.54 0.77 0.39 24 71 2.3 4.72
59 E0065 38.3 73 11.23 4.00 0.50 % 240 2.5 3.74
60 E0066 89.2 75 17.96 2.30 0.51 54 330 2.5 9.17
61 E0067 32.1 91 40.82 2.85 0.95 36 112 3.0 6.16
62 E0069 14.3 91 18.21 1.77 0.59 36 106 4.0 7.09
63 E0070 14.6 89 16.88 2.76 1.38 24 93 3.0 3.45
64 E0071 7.7 91 9.74 1.39 0.70 24 80 8.9 7.40
65 E0072 16.7 89 18.77 2.11 0.70 36 120 4.7 5.16
66 E0074 6.8 91 8.69 1.31 0.66 24 94 1.0 4.78
67 E0076 22402.4 80 754.60 17.16 2.15 % 366 0.9 6.53
68 E0077 22402.4 80 754.60 17.16 2.15 % 366 0.9 6.53
69 E0078 22402.4 80 754.60 17.16 2.15 9 366 0.9 6.53
70 E0079 21363.0 80 1385.00 14.01 1.00 168 312 0.8 4.92
71 E0080 21636.0 80 1385.00 14.01 1.00 168 312 0.8 4.92
72 E0081 27165.0 80 315.90 7.87 0.98 % 324 0.6 11.48
73 E0082 27165.0 80 315.90 7.87 0.98 9 324 0.6 11.48
74 E0083 27165.0 80 315.90 7.87 0.98 96 324 0.6 11.48
75 E0084 27165.0 80 315.90 7.87 0.98 96 324 0.6 11.48
76 E0085 27165.0 80 315.90 7.87 0.98 % 324 0.6 11.48
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EXISTING AND PROPOSED PIPE CULVERTS

BLACK MESA/KAYENTA MINES

TOTAL CURVE FLOW? HEADWATER®® DW/D CULVERT PIPE PIPE DOWNSTREAM
OBS CULVER 1D WATERSHED NUMBER RATE 10YR-6HR RATIO DIAMETER LENGTH SLOPE VELOCITY
(CD) (cfs) (QilY) an (QilY) (€) (fps)

77 E0086 42323.7 81 752.00 30.00 4.62 78 262 2.0 6.30
78 EO0087 42323.7 81 1039.00 30.00 4.00 90 262 2.0 6.03
79 EO088 6.4 91 8.14 1.55 0.52 36 250 3.8 5.34
80 E0089 20.9 76 5.23 1.52 0.51 36 460 1.0 2.95
81 E0090 79.9 75 14.85 2.06 0.52 48 300 2.5 3.85
82 EO0091 1649.0 79 431.00 6.35 0.71 108 540 2.1 9.00
83 E0092 7.1 78 3.63 1.05 0.53 24 240 6.0 2.43
84 E0093 12.2 90 14.69 1.67 0.56 36 334 6.0 3.72
85 E0094 11.8 91 12.00 1.59 0.80 24 200 1.5 4.14
86 EO0095 17.2 91 21.87 1.89 0.63 36 220 6.0 4.68
87 EO0096 283.9 91 243.36 8.71 1.74 60 380 3.5 8.03
88 EO0097 16.4 91 20.86 1.85 0.62 36 160 4.0 4.84
89 E0098 29.6 91 29.91 2.22 0.74 36 240 6.0 4.77
90 E0099 75.0 90 71.08 3.95 1.13 42 325 5.0 7.19
91 EO0100 340.2 84 152.01 4.92 0.98 60 290 3.0 7.02
92 EO0101 29.8 84 24.60 1.99 0.66 36 170 3.0 5.70
93 E0102 111.2 85 62.81 3.47 0.99 42 290 3.0 5.69
94 E0103 4.2 91 5.34 1.22 1.04 14 127 4.6 3.84
95 EO0106 35.0 85 21.30 1.87 0.62 36 100 3.3 6.05
96 EO0107 81.8 83 43.97 3.06 1.05 36 126 4.3 7.12
97 E0108 1.4 83 1.08 1.00 0.50 24 71 1.1 1.28
98 E0109 7.6 81 5.02 1.52 0.51 36 520 5.0 5.13
99 EO110 8.2 81 3.64 1.76 0.50 42 220 2.7 3.01
100 EO111 6.0 73 0.88 1.00 0.50 24 160 2.0 2.68
101 EO116 2.0 91 2.54 1.03 0.69 18 75 2.9 3.13
102 EO0117 8.8 73 2.58 1.03 0.52 24 150 8.0 3.74
103 EO0119 214.1 82 88.29 10.82 3.61 36 96 2.5 4.01
104 EO0120 29.8 83 16.02 2.05 1.03 24 58 2.0 .08
105 E0122 43.3 87 31.20 2.98 0.99 36 320 4.7 4.52
106 E0125 89.6 81 6.34 2.58 1.29 24 60 3.0 3.64
107 EO0127 29.7 79 10.14 1.42 0.71 24 160 2.0 1.10
108 EO0128 33.1 82 23.62 1.95 0.97 24 160 2.0 1.19
109 E0143 41.0 83 16.09 2.64 1.32 24 160 2.0 3.79
110 E0144 59.6 82 18.38 2.38 1.19 24 140 2.0 4.00
111 EO0146 46.7 84 38.56 2.70 0.90 36 160 2.0 9.20
112 P0147 5.3 83 4.06 1.03 0.52 24 140 2.0 2.71
113 P0148 350.6 83 127.68 6.17 1.54 48 160 3.0 5.54
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EXISTING AND PROPOSED PIPE CULVERTS

BLACK MESA/KAYENTA MINES

TOTAL CURVE FLOW? HEADWATER®® DW/D CULVERT PIPE PIPE DOWNSTREAM
OBS CULVER ID WATERSHED NUMBER RATE 10YR-6HR RATIO DIAMETER LENGTH SLOPE VELOCITY

(CD) (cfs) (€iL9) an Qi) (€) (fps)
114 E0150 26.5 91 33.70 2.42 0.80 48 120 1.0 6.96
115 P0152 42323.7 81 1946.00 30.00 3.00 120 260 0.5 6.30
116 P0153 42323.7 81 1946.00 30.00 3.00 120 260 0.5 6.30
117 E0159 24.4 81 5.49 1.12 0.69 24 120 3.6 3.49
118 E0160 46.9 84 24.70 1.99 0.56 24 40 6.8 5.58
119 EO172 4.8 91 4.81 1.09 0.55 24 80 3.4 1.10
120 EO0173 6.5 91 8.23 2.07 1.38 18 100 2.0 3.05
121 E0180 2.8 93 3.95 1.01 0.51 24 120 0.5 1.48
122 E0181 3.6 93 4.74 1.23 0.62 24 110 0.5 1.55
123 E0182 9.0 93 9.21 1.35 0.68 24 180 3.0 3.58
124 E0183 4.9 93 5.78 1.14 0.57 24 180 3.0 3.17
125 EO0201 177.4 78 43.56 2.69 0.54 60 380 1.1 7.82
126 E0203 26.7 81 10.74 1.50 0.50 36 120 2.0 2.31
127 E0207 4.9 80 2.96 0.74 0.25 36 100 2.0 3.40
128 E0208 24.9 88 22.02 2.35 0.78 36 120 3.0 7.51
129 E0209 24.7 87 18.41 2.98 1.49 24 80 4.0 4.41
130 E0215 20.3 82 14.34 2.37 1.19 24 110 1.4 3.98
131 E0216 2.5 91 2.87 0.84 0.42 24 140 4.1 3.64
132 EO0217 4.4 84 2.09 0.70 0.35 24 70 1.1 2.42
133 E0222 41.6 64 0.92 0.44 0.22 24 30 6.9 2.38
134 E0228 192.6 81 59.64 5.55 1.85 36 135 3.0 7.61
135 E0229 3.5 89 3.91 1.00 0.50 24 40 2.0 2.20
136 E0237 42.8 76 17.64 2.84 1.42 24 40 2.0 2.20
137 E0238 16.0 78 8.07 1.58 0.79 24 30 4.0 9.86
138 E0239 20.9 81 13.61 2.28 1.14 24 30 2.0 3.23
139 E0240 30.3 80 18.20 2.07 0.69 36 40 2.0 5.30
140 E0241 588.6 81 137.78 8.81 2.20 48 60 2.5 8.04
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EXISTING AND PROPOSED PIPE CULVERTS

BLACK MESA/KAYENTA MINES

TOTAL CURVE FLOW? HEADWATER® DW/D CULVERT PIPE PIPE DOWNSTREAM
0BS CULVER ID WATERSHED NUMBER RATE 10YR-6HR RATIO DIAMETER LENGTH SLOPE VELOCITY

(ac) (cfs) (€iL9) @n) (€iL9) (€D) (fps)
141 E0244 2.0 89 2.21 0.72 0.36 24 100 2.0 6.04
142 EO0246 8.1 89 9.11 DROP INLET NZA 36 300 2.0 3.32
143 EO0247 9.8 90 11.67 2.03 1.02 24 100 2.0 8.97
144 E0248 2.7 91 3.44 0.93 0.47 24 50 2.0 6.25
145 E0259 538.8 78 99.92 4.07 0.68 72 140 2.0 4.61
146 EO0266 2340.5 78 795.60 5.67 0.63 108 280 3.0 6.93
147 EO0270 404.2 81 29.82 2.89 0.96 36 160 2.0 5.54
148 E0271 404.2 81 29.82 2.89 0.96 36 160 2.0 5.54
149 E0272 404.2 81 29.82 2.89 0.96 36 160 2.0 5.54
150 EO0274 564.4 81 20.15 4.72 2.51 24 160 2.0 6.58
151 P0275 564.4 81 80.60 4.72 1.26 48 160 2.0 6.58
152 E0280 344.5 80 121.98 5.30 1.06 60 80 1.0 8.08
153 E0292 0.6 91 0.77 0.41 0.20 24 60 3.0 3.20
154 E0293 1.4 91 1.77 0.63 0.31 24 80 5.0 4.90
155 E0294 25.1 77 7.96 1.26 0.42 36 80 2.0 5.26
156 EO0300 112.0 89 104.27 4.73 0.95 60 20 3.0 10.01
157 E0301 5.0 81 3.21 0.89 0.45 24 20 2.0 2.14
158 E0302 5.0 81 2.58 0.79 0.40 24 20 2.0 2.07
159 EO0304 19.6 81 8.99 1.70 0.85 24 100 2.0 2.28
160 EO0305 0.3 81 0.19 0.25 0.25 12 55 2.0 0.46
161 E0306 1.5 91 1.68 0.89 0.89 12 60 1.0 5.93
162 E0309 27.1 91 7.86 1.54 0.77 24 40 10.3 9.77
163 EO310 6.4 92 8.46 1.63 0.82 24 50 7.6 8.92
164 EO311 4.9 91 6.12 1.09 0.36 36 100 2.0 4.87
165 E0312 4.8 91 6.01 1.08 0.36 36 100 1.8 4.66
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EXISTING AND PROPOSED PIPE CULVERTS
BLACK MESA/KAYENTA MINES

TOTAL CURVE FLOW HEADWATER® HW/D CULVERT PIPE PIPE DOWNSTREAM®
0BS CULVER 1D WATERSHED NUMBER RATE 10YR-6HR RATIO DIAMETER LENGTH SLOPE VELOCITY

(ac) (cfs) (Qil9) (in) (Qil9) (€)) (fps)
166 E0314 12.5 91 14.02 2.33 1.17 24 60 3.0 7.21
167 E0315 6.1 91 6.91 1.16 0.39 36 40 2.0 5.05
168 E0319 160.9 86 47.0 5.0 1.7 36 160 2.5 6.1
169 E0322 160.9 86 47.0 5.0 1.7 36 160 2.5 6.1
170 E0328 5.5 86 5.3 5.0 2.5 24 160 2.5 1.88
171 E0329 14.2 86 13.5 5.0 2.5 24 160 2.5 2.92
172 E0330 28.8 86 21.8 5.0 2.5 24 160 2.5 2.82
173 E0331 218.0 86 68.6 6.0 2.0 36 160 2.5 3.79
174 E0332 0.51 91 0.65 .9 1.8 6 36 1.0 1.44
175 E0333 0.74 91 0.94 .8 .8 12 105 2.0 1.59
176 E0334 0.14 91 0.18 0.5 0.5 12 14 1.0 0.99
177 E0340 9.40 86 8.96 1.41 0.56 18 60 5.0 7.68

(design)

178 E0400 3.11 91 2.52 1.57 1.35 14 50 1.1 3.46
179 E0401 792 86 402.6 14.39 2.4 72 270 2.0 7.65
180 E0402 22410.6 80 754 .60 17.16 1.90 108 430 0.9 6.53
181 E0403 22410.6 80 754 .60 13.2 1.32 120 430 0.9 5.94
182 E0404 22410.6 80 754 .60 17.16 1.90 108 430 0.9 6.53
183 E0405 34.9 81 12.5 2.0 0.8 30 250 2.0 2.60
184 E0406 286.5 84 112.3 4.5 0.75 72 440 2.0 5.63
185 E0407 14407.7 82 347.9 8.4 1.05 96 430 1.0 5.66
186 E0408 14407.7 82 347.9 8.4 1.05 96 430 1.0 5.66
187 E0409 14407.7 82 347.9 8.4 1.05 96 430 1.0 5.66
188 E0410 14407.7 82 347.9 8.4 1.05 96 430 1.0 5.66
189 E0411 15.8 91 17.2 3.0 1.5 24 215 1.5 3.8
190 E0412 326.7 86 120.65 12.0 3.4 42 270 3.5 9.6

Note: » When the Downstream Velocity is greater than 6.0 ft/sec, adequate downstream erosion-resistant channel lining will be installed
where competent bedrock does not exist.

@pesign Headwater Depth (DHW) = Headwater depth plus one foot for freeboard

Culvert ID#: EXXXX = Existing Culvert

PXXXX = Proposed Culvert
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Attachment W
Impoundments Hazard Map Drawing # 85408
Residential List

Resident |Old Resident |PWCC PWCC Navajo
Last Name |First Name Status ID ID Easting Northing Chapter Rank Status
Albert Earlene Occupied 2.0 71.0 17,322.0 -11,246.0|Kayenta Primary
Albert Oliver Occupied 1.0 78.0 18,163.0 -10,886.0|Kayenta Primary
Albert Alta Rose Occupied 1.1 203.0 14,561.0 -14,862.0|Kayenta Primary
Albert Oliver Occupied 118.0 0.0 17,909.0 -10,989.0(Kayenta Secondary
Anderson |Woody Occupied 11.1 156.0 44,832.0 -21,484.0|Kayenta Primary
Anderson |Roland Kobe Occupied 3.0 323.0 44,900.0 -21,378.0|Kayenta Primary
Austin Billy Vacated 117.0 0.0 31,857.0 10,818.0|Kayenta Secondary
Austinsr.  |Billy Occupied 4.0 303.0 31,600.0 8,800.0|Kayenta Secondary
Bahe Fabian Occupied 5.0 150.0 36,749.0 -15,670.0|Kayenta Primary
Becenti Irene and Keevin Occupied 6.0 181.1 21,870.0 -14,806.0|Kayenta Primary
Becenti Irene and Keevin Occupied 6.1 181.2 21,901.0 -14,879.0|Kayenta Primary
Becenti Irene and Keevin Vacated 6.2 83.0 20,356.0 -16,059.0|Kayenta Secondary
Begay Anita Occupied 83.0 153.0 18,448.0 -11,590.0|Kayenta Primary
Begay Bessie Occupied 8.3 155.0 36,343.0 -23,479.0|Kayenta Primary
Begay George and Lena Occupied 12.0 73.0 37,837.0 -11,453.0|Kayenta Secondary
Begay Bessie Occupied 8.1 0.0 36,215.0 -23,368.0|Kayenta Secondary
Begay Bessie Occupied 8.4 0.0 32,122.0 -24,673.0|Kayenta Secondary
Begay Edward Vacated 133.0 0.0 43,835.0 -8,651.0(Kayenta Secondary
Blackhat Nelson Occupied 20.0 118.0 20,247.0 -35,979.0|Kayenta Primary
Blackrock |Steven and Helena Vacated 119.0 0.0 17,895.0 -9,941.0(Kayenta Primary
Cheif Lillian Occupied 120.0 0.0 19,197.0 -25,326.0|Kayenta Primary
Chief Bill and Sally Occupied 24.0 50.0 60,590.0 -15,465.0|Kayenta Primary
Chief Jack Occupied 25.1 99.0 20,779.0 -24,344.0|Kayenta Primary
Chief Paul Occupied 28.0 104.0 19,144.0 -25,521.0(Kayenta Primary
Chief Bill and Sally Occupied 24.2 49.0 60,453.0 -15,514.0|Kayenta Secondary
Chief Jack Occupied 25.0 100.0 20,855.0 -24,380.0|Kayenta Secondary
Chief Lilly Occupied 26.0 102.0 19,123.0 -25,441.0|Kayenta Secondary
Chief Nephi Occupied 27.0 103.0 19,506.0 -25,176.0|Kayenta Secondary
Chief Bill and Sally Occupied 24.1 0.0 59,440.0 -10,863.0|Kayenta Secondary
Church Occupied 301.0 86.0 21,035.0 -16,355.0(Kayenta Secondary
Cody Tommy Occupied 30.0 0.0 45,822.0 -1,217.0|Kayenta Primary
Cody Vondernick Occupied 29.1 208.0 50,731.0 1,221.0|Kayenta Primary
Cody Myrata Occupied 29.0 0.0 50,672.0 1,356.0|Kayenta Primary
Cody sr. James Occupied 31.0 62.0 50,224.0 2,295.0|Kayenta Primary
Cody sr. James Occupied 311 0.0 50,111.0 2,608.0|Kayenta Primary
Crank Lilly Occupied 38.0 61.1 52,827.0 -14,605.0|Kayenta Primary
Crank Albert Occupied 321 80.0 20,242.0 -15,736.0|Kayenta Primary
Crank Harrison Occupied 35.0 166.0 53,070.0 -14,631.0|Kayenta Primary
Crank Thomas Occupied 42.0 171.0 60,792.0 -15,680.0|Kayenta Primary
Crank Simon Occupied 41.2 192.0 60,682.0 -16,278.0|Kayenta Primary
Crank Michael and Natasha |Occupied 39.0 194.0 61,211.0 -15,756.0|Kayenta Primary
Crank Alice Vacated 112.2 0.0 59,407.0 -10,970.0Kayenta Primary
Crank Eli Occupied 34.1 0.0 52,886.0 -14,411.0|Kayenta Primary
Crank Robert and Linda Occupied 40.1 170.2 60,749.0 -15,959.0|Kayenta Secondary
Crank Robert and Linda Occupied 40.0 170.1 60,755.0 -15,960.0 | Kayenta Secondary
Crank Simon Occupied 41.0 190.0 64,503.0 -18,593.0(Kayenta Secondary
Crank Simon Vacated 41.1 193.0 60,881.0 -16,136.0|Kayenta Secondary
Crank Johnston Vacated 36.0 196.0 59,522.0 -13,883.0(Kayenta Secondary
Crank Albert Occupied 32.0 0.0 20,585.0 -15,874.0|Kayenta Secondary
Crank jr. Simon and Tabby Occupied 43.0 195.0 61,578.0 -15,164.0|Kayenta Primary
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Attachment W
Impoundments Hazard Map Drawing # 85408
Residential List

Resident |Old Resident |PWCC PWCC Navajo
Last Name |First Name Status ID ID Easting Northing Chapter Rank Status
Crank. Ben Occupied 44.0 200.0 53,664.0 -13,773.0|Kayenta Primary
Etsitty Calvin and Anna Occupied 45.2 72.1 38,102.0 -10,416.0|Kayenta Primary
Etsitty Laura Occupied 46.0 113.0 22,247.0 -33,065.0|Kayenta Primary
Etsitty Leslie Occupied 47.1 0.0 37,259.0 -10,233.0|Kayenta Primary
Etsitty Steven and Irene Occupied 49.1 0.0 38,364.0 -9,702.0|Kayenta Primary
Etsitty Calvin Occupied 45.1 72.2 38,063.0 -11,031.0|Kayenta Secondary
Etsitty Phillip Occupied 48.0 74.0 37,666.0 -11,343.0|Kayenta Secondary
Etsitty Phillip Occupied 48.1 75.0 37,704.0 -11,297.0|Kayenta Secondary
Etsitty Steven and Irene Vacated 49.0 89.0 20,657.0 -15,658.0|Kayenta Secondary
Etsitty Calvin Occupied 45.0 110.0 30,200.0 -27,906.0|Kayenta Secondary
Etsitty Leslie Occupied 47.2 111.0 30,148.0 -27,958.0|Kayenta Secondary
Etsitty Leslie Occupied 47.0 112.0 30,216.0 -27,922.0|Kayenta Secondary
Farley Cornelius and Grace |Vacated 50.0 90.0 20,756.0 -15,657.0|Kayenta Secondary
Harvey Leman and Jean Occupied 121.0 0.0 16,839.0 14,254.0|Kayenta Primary
Herrera Annie Occupied 53.1 79.0 18,802.0 -10,533.0|Kayenta Primary
Herrera Stephanie Vacated 53.0 91.0 21,229.0 -15,083.0|Kayenta Primary
Herrera Annie Occupied 53.3 0.0 18,719.0 -10,290.0|Kayenta Secondary
Jim Mabel and Bennie Occupied 55.0 51.0 62,235.0 -15,923.0(Kayenta Primary
Jim Mabel and Bennie Vacated 58.0 316.0 62,189.0 -15,980.0|Kayenta Secondary
Johnson Franado Occupied 59.1 52.0 60,721.0 -15,011.0(Kayenta Primary
Johnson Milton and Lily Occupied 57.1 165.0 52,998.0 -14,132.0|Kayenta Primary
Johnson Paul and Thelma Occupied 58.1 198.0 60,219.0 -15,449.0|Kayenta Primary
Johnson Grace Occupied 56.0 0.0 59,358.0 -14,608.0|Kayenta Primary
Johnson Bert Occupied 129.0 0.0 53,098.0 -14,195.0(Kayenta Primary
Johnson Milton and Lily Vacated 57.0 92.0 20,638.0 -15,918.0|Kayenta Secondary
Johnson Spencer Occupied 59.0 0.0 60,762.0 -15,145.0|Kayenta Secondary
Johnson Paul and Thelma Occupied 58.2 0.0 59,857.0 -11,128.0|Kayenta Secondary
Johnson jr. [Paul Occupied 122.0 0.0 60,286.0 -15,584.0|Kayenta Primary
Kee Charie and Sarah Occupied 60.0 149.0 66,658.0 -25,391.0|Kayenta Primary
Kelly Sadie and Preston Occupied 61.0 44.0 67,362.0 -26,023.0(Kayenta Primary
Lane Ronald and Thelma  |Occupied 75.0 0.0 58,454.0 -15,119.0|Kayenta Primary
Leonard Fannie Occupied 125.0 0.0 13,515.0 13,088.0|Kayenta Primary
Leonard Lillie Occupied 114.0 0.0 13,420.0 13,293.0|Kayenta Primary
Little Jimmie and Teresa Occupied 79.0 168.0 60,515.0 -13,905.0(Kayenta Primary
Little Robert Vacated 80.0 93.0 20,514.0 -15,792.0|Kayenta Secondary
Little Amy Vacated 77.0 197.0 60,618.0 -13,890.0Kayenta Secondary
Luna Bessie Occupied 83.1 76.0 16,286.0 -7,739.0|Kayenta Primary
Luna Darryl Occupied 83.2 0.0 16,224.0 -7,935.0(Kayenta Primary
Nelson Edcitty Occupied 86.0 88.0 21,102.0 -15,650.0|Kayenta Primary
Peaches Daniel Occupied 115.0 0.0 16,176.0 18,299.0|Kayenta Primary
Peaches Wesley Vacated 0.0 26.0 21,860.0 11,104.0|Kayenta Secondary
Russell Keith and Pauletta Occupied 91.0 53.0 60,094.0 -15,314.0|Kayenta Primary
Russell Keith and Pauletta Vacated 91.1 54.0 60,147.0 -14,977.0|Kayenta Secondary
Seaton Evelyn Vacated 95.1 0.0 53,763.0 -14,702.0|Kayenta Secondary
Smith Fred Occupied 99.2 116.0 17,181.0 -32,658.0|Kayenta Primary
Smith Bessie Occupied 98.0 119.0 19,498.0 -36,976.0|Kayenta Primary
Smith Ambrose Occupied 97.0 164.0 19,085.0 -36,257.0|Kayenta Primary
Smith Fred Occupied 99.0 115.0 17,101.0 -32,252.0(Kayenta Secondary
Smith Fred Occupied 99.1 117.0 17,302.0 -32,618.0|Kayenta Secondary
Sneddy Norman and Locita Occupied 100.0 305.0 50,356.0 2,346.0|Kayenta Primary
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Impoundments Hazard Map Drawing # 85408
Residential List

Resident |Old Resident |PWCC PWCC Navajo
Last Name |First Name Status ID ID Easting Northing Chapter Rank Status
Tallman Fanae and Stanley Occupied 101.0 95.0 20,401.0 -16,321.0|Kayenta Primary
Tso Roy and Alice Occupied 102.0 48.0 44,745.0 -21,570.0|Kayenta Primary
Tso Victoria Occupied 11.0 322.0 44,856.0 -21,441.0|Kayenta Primary
Tso Roy and Alice Vacated 102.1 47.0 44,927.0 -21,578.0|Kayenta Secondary
Tso Roy and Alice Occupied 102.2 157.0 45,000.0 -21,470.0|Kayenta Secondary
Tsosie Stanley and Connie  |Vacated 103.0 302.0 16,438.0 6,750.0|Kayenta Secondary
Vandever |Elsie Occupied 104.0 154.1 36,542.0 -23,295.0|Kayenta Primary
Vandever |Elsie Occupied 104.1 154.2 36,673.0 -23,320.0(Kayenta Primary
Williams George and Leta Vacated 106.0 301.0 15,757.0 7,012.0|Kayenta Secondary
Yazzie Larry Occupied 1111 45.0 65,880.0 -25,559.0|Kayenta Primary
Yazzie Marilyn Occupied 111.0 46.0 66,022.0 -25,379.0|Kayenta Primary
Yazzie Rose Occupied 1123 57.0 60,522.0 -13,570.0|Kayenta Primary
Yazzie Alice Occupied 107.0 66.0 28,650.0 6,429.0|Kayenta Primary
Yazzie Etta Mae Occupied 33.1 85.0 20,448.0 -15,964.0|Kayenta Primary
Yazzie Etta Mae Vacated 37.0 87.0 21,169.0 -15,342.0|Kayenta Primary
Yazzie Rena Vacated 95.0 94.0 20,814.0 -15,319.0(Kayenta Primary
Yazzie Etta Mae Occupied 33.5 98.0 19,423.0 -19,958.0|Kayenta Primary
Yazzie Linda Occupied 110.0 114.0 22,387.0 -32,954.0|Kayenta Primary
Yazzie James Occupied 109.0 152.0 18,776.0 -10,734.0|Kayenta Primary
Yazzie Rose Occupied 112.5 55.0 60,433.0 -13,457.0|Kayenta Secondary
Yazzie Rose Occupied 112.4 56.0 60,519.0 -13,375.0|Kayenta Secondary
Yazzie Alice Vacated 107.2 0.0 29,465.0 10,017.0|Kayenta Secondary
Yazzie Alice Vacated 107.1 65.0 28,579.0 6,491.0|Kayenta Secondary
Yazzie Etta Mae Occupied 334 81.0 20,001.0 -16,199.0|Kayenta Secondary
Yazzie Etta Mae Occupied 33.3 82.0 20,197.0 -16,050.0|Kayenta Secondary
Yazzie Etta Mae Occupied 33.2 84.0 20,399.0 -16,006.0|Kayenta Secondary
Yazzie Rose Occupied 112.6 169.0 60,665.0 -14,310.0|Kayenta Secondary
Yazzie Alice Vacated 107.4 207.0 22,989.0 4,195.0|Kayenta Secondary
Yazzie Rose Occupied 34.0 317.0 60,500.0 -13,570.0|Kayenta Secondary
Yazzie James Vacated 109.1 0.0 28,980.0 7,615.0|Kayenta Secondary
Yazzie jr. Silas Occupied 128.0 0.0 77,919.0 -26,046.0|Kayenta Secondary
Begay Harvey Occupied 7.1 188 77960 -34868|Forest Lake |Primary
Begay Bah Occupied 7.1 188 77794 -40198|Forest Lake |Primary
Begay Kee Z. Occupied 116 0 20031 -55229|Forest Lake |Primary
Begay Raythaniel Occupied 131 0 79093 -38606|Forest Lake |Primary
Begay John d. Occupied 130 0 77455 -39421|Forest Lake |Primary
Begay Bilta Occupied 9.4 1.2 73106 -52281|Forest Lake |Primary
Begay Denny Occupied 10.1 2 73245 -52382|Forest Lake |Primary
Begay Lena Occupied 9.1 1.1 73156 -52277|Forest Lake |Primary
Begay Phillip Occupied 15 175 72853 -52119|Forest Lake |Primary
Begay Martha Occupied 82 174 72840 -52016|Forest Lake |Primary
Begay Leo Occupied 13 176 72905 -52044|Forest Lake |Primary
Begay Danny Occupied 10 3 73212 -53065 |Forest Lake |Secondary
Begay Bah Occupied 7 318 77300 -40380|Forest Lake |Secondary
Begay Lenora Occupied 127 0 69786 -44063|Forest Lake |Secondary
Begay Harvey Occupied 7 318 78023 -34779|Forest Lake |Secondary
Begay Teddy Vacated 17 205 21657 -52071|Forest Lake |Primary
Begay Bilta Vacated 9.3 8 55399 -52434|Forest Lake |Secondary
Begay Bilta Vacated 9 9 55431 -52299|Forest Lake |Secondary
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Attachment W
Impoundments Hazard Map Drawing # 85408
Residential List

Resident |Old Resident |PWCC PWCC Navajo
Last Name |First Name Status ID ID Easting Northing Chapter Rank Status
Begay Raymond Vacated 16 185 78043 -38612|Forest Lake |Secondary
Begay Bah Vacated 7.2 187 77936 -38947|Forest Lake |Secondary
Benally Elsie Occupied 14 120 29195 -33814|Forest Lake |Primary
Benally Daniel and Mabel Occupied 18.2 204 29578 -34504 |Forest Lake |Primary
Benally Daniel and Mabel Occupied 18.3 126 28133 -38685 |Forest Lake |Secondary
Benally Lucille b. Vacated 19 306 32450 -53875|Forest Lake |Secondary
Boyd Mary Occupied 21 137 21568 -48444 |Forest Lake |Primary
Boyd Mary Vacated 21.1 141 33931 -55862|Forest Lake |Secondary
Charley Katie Occupied 23.1 40 77708 -31786|Forest Lake |Primary
Charley Katie Occupied 23 41 77720 -31740|Forest Lake |Primary
Charley Alferd Occupied 22 0 77282 -31708|Forest Lake |Primary
Charley Edison Occupied 126 0 78055 -31498|Forest Lake |Secondary
Charley Ardan Occupied 132 0 77967 -31586 | Forest Lake |Secondary
Charley Katie Occupied 23.2 0 78064 -31594 |Forest Lake |Secondary
Church Occupied 63.4 0 67622 -46949 | Forest Lake |Secondary
Honie Leonard and Marie Occupied 54 162 71004 -43493 | Forest Lake |Secondary
Honie Leonard and Marie Occupied 54.1 186 77408 -39264|Forest Lake |Secondary
James Joe Vacated 113 0 20789 -50758|Forest Lake |Primary
Kescoli Earl and Ancita Occupied 62 129 37377 -45380|Forest Lake |Primary
Kescoli Maxine Occupied 63.2 0 67598 -47100|Forest Lake |Primary
Kescoli Kee John Occupied 64.1 5 57025 -52381|Forest Lake |Secondary
Kescoli Kee John and Helen |Vacated 64 4 56972 -52497|Forest Lake |Secondary
Kescoli Maxine Vacated 63.1 6 58003 -52045|Forest Lake |Secondary
Kescoli Maxine Vacated 63.3 308 55300 -52480|Forest Lake |Secondary
Lake Dzanh Occupied 68 123 36144 -33589|Forest Lake |Primary
Lake Sam Occupied 74 0 37238 -31188|Forest Lake |Primary
Lake Dwayne Occupied 711 133 36524 -46184|Forest Lake |Primary
Lake Clarence Occupied 72 134 36418 -46276|Forest Lake |Primary
Lake Molita Occupied 73 159 38283 -31423|Forest Lake |Primary
Lake Milton Occupied 67.1 180.2 36726 -46379|Forest Lake |Primary
Lake Clarence Occupied 72.1 180.3 36475 -46337|Forest Lake |Primary
Lake Joe Occupied 69.1 0 36489 -32596|Forest Lake |Primary
Lake Mary Occupied 70 132 36314 -46098 | Forest Lake |Secondary
Lake Sam Occupied 69 125 37063 -31361|Forest Lake |Secondary
Lake Ated Vacated 65.3 127 31271 -39701|Forest Lake |Secondary
Laughter Derrick Occupied 52.1 0 66534 -50099 | Forest Lake |Primary
Leonard Eugene Occupied 76 148 20932 -49461 |Forest Lake |Primary
Leonard Eugene Occupied 76.1 147 20927 -49505 |Forest Lake |Secondary
Little Jimmie and Teresa Vacated 79.1 7 57058 -52478|Forest Lake |Secondary
Little Ben and Ida Vacated 78 139 32238 -54407 |Forest Lake |Secondary
Little Sam and Ella Vacated 81 140 32223 -54464 |Forest Lake |Secondary
Manymules |Daughter Occupied 123 0 36501 -46462|Forest Lake |Secondary
Pulinos George and Mae Occupied 88 0 61563 -51485|Forest Lake |Primary
Pulinos George and Mae Vacated 88.1 14 55144 -49446|Forest Lake |Secondary
Russel Jerry Vacated 89 10 55340 -52545|Forest Lake |Secondary
Russell Kee and Julia Occupied 90 11 55418 -52613|Forest Lake |Secondary
Savage Linda Occupied 92 124 36254 -33426|Forest Lake |Secondary
Savage Sarah Occupied 93 143 35519 -32618|Forest Lake |Secondary
Schmitt Henry Vacated 94 145 39208 -51331|Forest Lake |Secondary
Segay Lavonne Occupied 124 0 36411 -46581|Forest Lake |Primary
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Attachment W
Impoundments Hazard Map Drawing # 85408
Residential List

Resident |Old Resident |PWCC PWCC Navajo
Last Name |First Name Status ID ID Easting Northing Chapter Rank Status
Sherlock Tom and Julia Occupied 96 15 55981 -49459 | Forest Lake |Secondary
Vandever |Lorraine Occupied 105 178 36887 -46202|Forest Lake |Primary
Yazzie Arlene Occupied 108 307 21736 -51652|Forest Lake |Primary
Yazzie Alice Occupied 107.3 18 54941 -49982 |Forest Lake |Secondary
Freeman Irene Occupied 51 97 9125 -24125|Shonto Secondary
Freeman Irene Occupied 51.1 0 11480 -17868|Shonto Secondary
Freeman Irene Occupied 51.2 0 12336 -21247|Shonto Secondary
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Sedimentation Structures/Impoundments

“As-Built” Drawings
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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. Table 1 will summarize
this action. Table 1 will be updated routinely when changes occur to this list.
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Impoundment Certification/Reclamation
Status Table

TABLE 1

Black Mesa/Kayenta Mines

Const.
Location Cert._**
Structure 1D Reference Engineer
BM-A1 Vol. 2 LK
BM-B Vol. 7A RL
BM-FWP Vol. 2 JS
BM-SS Vol. 7A RL
BM-T Vol. 7A RL
BM-TW Vol. 2 JS
CW-A Vol. 2 JS
Cw-B Vol. 1 N/A
J1-A Vol. 2 RL
J2-A-Dam Vol. 7A, 22 JS
J3-A Vol. 7A JS
J3-B Vol. 7A JS
J3-C Vol. 1 NZA
J3-D Vol. 7A JS
J3-E Vol. 7A BW
J3-F Vol. 7A JS
J3-G Vol. 7A JS
J3-H Vol. 2 RL
J3-SL Vol. 2 RL
J7-A Vol. 7A RB
J7-B Vol. 1 NZA
J7-B1 Vol. 7A RB
J7-CD Vol. 7A NZA
J7-Dam Vol. 22 JS
J7-E Vol. 7A JS
J7-F Vol. 7A N/A
J7-G Vol. 7A JS
J7-H Vol. 7A JS
J7-1 Vol. 7A JS
J7-J Vol. 7A JS
J7-K Vol. 7A JS
J7-L Vol. 1 N/A
J7-JR Vol. 7A JS
J7-M Vol. 7A JS
J7-N Vol. 1 NZA
J7-0 Vol. 1 N/A
J7-P Vol. 1 NZA
J7-Q Vol. 1 N/A
J7-Q1 Vol. 1 NZA
J7-R Vol. 7A JS
J7-R1 Vol. 7A JS

Date of**
Const. Cert.

11/22/85
06/24/99
04/23/98
06/24/99
10/25/01
04/23/98
04/23/98
NZA

05/13/04
12/22/86
06/23/97
06/09/97
N/A

10/29/96
03/05/91
09/14/87
09/07/89
03703700
02/29/00
12/14/95
N/A

09/27/95
N/A

12/03/85
10/28/96
NZA

06701799
06701799
10/01/97
06701799
06701799
NZA

10/31/01
03/30/98
N/A

NZA

N/A

NZA

N/A

07/29/98
07/29/98

Date*

Revised 02/24/12
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OBS

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

TABLE 1

(Continued)
Const.
Location Cert.*>*
Structure 1D Reference Engineer
J7-S Vol. 7A RL
J7-T Vol. 7A RL
J7-U Vol. 7A RL
J7-Vv Vol. 7A Js
J16-A Vol. 22 Js
J16-B Vol. 1 N/A
J16-C Vol. 1 N/A
J16-D Vol. 7A BW
J16-E Vol. 7A BW
J16-F Vol. 7A RB
J16-G Vol. 7A RB
J16-H Vol. 1 N/A
Ji6-1 Vol. 1 N/A
J16-J Vol. 1 N/A
J16-K Vol. 1 N/A
Ji6-L Vol. 22 Js
J19-A Vol. 7A Js
J19-B Vol. 7A Js
J19-D Vol. 7A Js
J19-E Vol. 7A Js
J19-RA Vol. 7A Js
J19-RB Vol. 7A Js
J19 Haul Road Vol. 7A RL
J19 Deadhead Rd Vol. 7A RL
J21-A Vol. 7A Js
J21-A1 Vol. 7A Js
J21-B Vol. 1 N/A
J21-C Vol. 7B Js
J21-C2 Vol. 7B Js
J21-D Vol. 7B Js
J21-E Vol. 7B Js
J21-F Vol. 7B Js
J21-F1 Vol. 7B Js
J21-G Vol. 7B Js
J21-G1 Vol. 7B Js
J21-H Vol. 7B Js
J21-H1 Vol. 7B Js
J21-3 Vol. 1 N/A
J21-T1 Vol. 1 N/A
J21-T2 Vol. 1 N/A
J21-T3 Vol. 1 N/A
J21-T4 Vol. 1 N/A
J27-A Vol. 7B Js
J27-B Vol. 1 N/A

Date of** Reclamation
Const. Cert. Date*

11/05/99
10/29/99
10/29/99
06/22/98
12/03/85
N/A
N/A
11/05/91
11/705/91
11/09/95
12712795
N/A
N/A
N/A
N/A
12/03/85
02/11/05
06/25/04
08/02/04
06/25/04
09/23/05
05/06/06
04/18/94
12/03/97
01705709
03715790
N/A
11/16/95
07/09/91
12/09/98
01706709
03726799
03726799
07/21/03
10/15/04
06/30/09
06/30/09
N/A
N/A
N/A
N/A
N/A
06/13/90
N/A

& 03/08/99 -

& 06/04/97 -
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0BS

86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129

Structure

J27-RA
J27-RB
J27-RC
J28-A
J28-B
J28-C
J28-D
J28-E
J28-F
J28-G
J28-H
J28-1
J28-SL
KM-A
KM-A2
KM-A3
KM-B
KM-C
KM-D
KM-E
KM-E1
KM-FWP
KM-TPB
KM-TPB1
KP
LF-1
LF-2
LF-3
MW-A
MW-B
N1-AC
N1-B
N1-D
N1-E
N1-F
N1-G
N1-H
N1-1
N1-J
N1-K
N1-L
N1-M
N1-N
N1-0

Location
Reference

Vol .
Vol .
Vol .
Vol .
Vol .
Vol .
Vol .

7B
7B
7B
1

7B
7B
7B

Vol. 1

Vol .
Vol .
Vol .
Vol .
Vol .
Vol .
Vol .
Vol .
Vol .
Vol .
Vol .
Vol .
Vol .
Vol .
Vol .
Vol .

Vol. 1
Vol. 1
Vol. 1
Vol. 1

Vol .
Vol.
Vol .

7C
7C
7C

Vol. 1
Vol. 1

Vol .
Vol .
Vol .
Vol .
Vol .
Vol .
Vol .
Vol .
Vol .
Vol .
Vol .

TABLE 1

(Continued)

Const.
Cert.**

Engineer

JS
JS
JS
N/A
RB
RB
RB
N/A
NZA
RB
NZA
N/A
JS
N/A
NZA
JS
RB
JS
RB
RB
RB
JS
JS
JS
NZA
N/A
NZA
N/A
RL
RL
RB
N/A
NZA
N/A
RB&JS
N/A
NZA
N/A
NZA
N/A
RB
RB
NZA
JS

Date of** Reclamation

Const. Cert. Date*
03703799 --
03/03/99 -
03703799 --
NZA 1992
11/28/95 --
05/02/95 -
08/10/95 --
NZA 1992
N/A 1992
08/03/95 -
N/A 1992
NZA 1992
03/07/00 --
NZA 1995
N/A 2001
05/09/02 -
03/29/85 --
06/20/89 -
04/20/95 --
04/20/95 -
07/13/95 --
12/03/85 -
10/14/88 --
07/21/95 -
N/A 1993
NZA 1998
N/A 1998
NZA 1998
01/31/05 --
10/29/99 -
05/10/95 --
N/A 1991 (prelaw)
N/A Prelaw
NZA Prelaw
05/16/95 & 10/11/96 --
N/A 1991 (prelaw)
N/A 1991 (prelaw)
N/A 1991 (prelaw)
N/A 1991 (prelaw)
N/A 1991 (prelaw)
05/31/95 --
05/22/95 -
N/A 1992
06/20/89 -
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TABLE 1

(Continued)
Const.

Location Cert.** Date of** Reclamation
0BS Structure ID Reference Engineer Const. Cert. Date*
130 N2-D Vol. 1 NZA N/A Prelaw
131 N2-E Vol. 1 NZA NZA Prelaw
132 N2-G Vol. 1 NZA N/A 2000
133 N2-RA Vol. 7C RB 10/12/95 -
134 N2-RB Vol. 7C RB 09/20/95 Permanent
135 N2-RC Vol. 7C RB 11701795 & 06/21/96 Permanent
136 N5-A Vol. 7C JS 06/19/89 --
137 N5-A1 Vol. 1 NZA NZA 1996
138 N5-D Vol. 7C RB 12/12/95 --
139 N5-E Vol. 7C RB 12/12/95 -
140 N5-F Vol. 7C BW 07/01/91 --
141 N5-G Vol. 7D JS 06/19/89 -
142 N6-B Vol. 1 NZA N/A Prelaw
143 N6-C Vol. 7D JS 06/09/97 -
144 N6-D Vol. 7D JS 06/09/97 --
145 N6-D1 Vol. 7D JS 06/23/97 -
146 N6-E Vol. 7D JS 09/26/96 --
147 N6-F Vol. 7D NZA NZA 2011
148 N6-G Vol. 7D JS 06/19/89 --
149 N6-H Vol. 7D JS 06/19/89 -
150 N6-1 Vol. 7D JS 06/20/90 --
151 N6-J Vol. 7D JS 06/20/90 -
152 N6-K Vol. 7D JS 07/18/97 --
153 N6-K1 Vol. 7D NZA NZA 2006
154 N6-L Vol. 7D JS 07/18/97 --
155 N6-M Vol. 7D JS 04/09/97 -
156 N6-T1 Vol. 1 NZA N/A 1991
157 N6-T2 Vol. 1 NZA NZA 1996
158 N7-A1 Vol. 1 NZA N/A 2001
159 N7-B Vol. 1 NZA NZA 1992
160 N7-C Vol. 1 NZA N/A 1992
161 N7-D Vol. 7D JS 06/12/90 Permanent
162 N7-E Vol. 7D JS 02/16/90 Permanent
163 N7-E1 Vol. 1 NZA NZA 2001
164 N8-A Vol. 1 NZA N/A 2001
165 N8-B Vol. 1 NZA NZA 2001
166 N8-B1 Vol. 1 NZA N/A 2001
167 N8-RA Vol. 6 JS 12/18/00 Permanent
168 N9-B Vol. 7D JS 11703706 --
169 N9-B1 Vol. 7D JS 11703706 -
170 N9-B2 Vol. 7D JS 06/01/07 --
171 N9-C Vol. 7D JS 11703706 -
172 N9-C1 Vol. 7D JS 11703706 --
173 N9-D Vol. 7D JS 11703706 -
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0BS

174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215

Structure ID

N9-E
N9-F
N9-G
N9-H
N9-1
N10-A
N10-Al
N10-A2
N10-B
N10-B1
N10-C
N10-D
N10-D1
N10-E
N11-A
N11-A1
N11-A2
N-11 Deadhead Rd
N11-C
N11-E
N11-G
N11-G1
N11-G2
N11-G3
N12-A
N12-C
N12-C1
N12-C2
N12-F
N12-G
N12-H
N12-1
N12-J
N12-K
N12-L
N12-M
N12-N
N13-A
N13-B
N13-C
N13-D
N13-E

TABLE 1

(Continued)
Const.
Location Cert.**
Reference Engineer
Vol. 7D Js
Vol. 7D Js
Vol. 7D Js
Vol. 7D Js
Vol. 7D Js
Vol . 7E Js
Vol . 7E NA&JS
Vol . 7E NA
Vol . 7E RB
Vol . 7E Js
Vol . 7E RB
Vol . 7E Js
Vol . 7E NA
Vol. 1 NZA
Vol . 7E GA
Vol . 7E GA
Vol . 7E GA
Vol . 7E RL
Vol . 7E RL
Vol . 7E RL
Vol . 7E RL
Vol . 7E RL
Vol . 7E NZA
Vol. 1 NZA
Vol. 1 NZA
Vol . 7E RL
Vol . 7E RL
Vol . 7E RL
Vol. 1 NZA
Vol. 1 NZA
Vol. 1 NZA
Vol. 1 NZA
Vol. 1 NZA
Vol. 1 NZA
Vol. 1 NZA
Vol . 7E RL
Vol . 7E RB
Vol. 1 NZA
Vol. 1 NZA
Vol. 1 NZA
Vol. 1 NZA
Vol. 1 NZA

Date of** Reclamation
Const. Cert. Date*

11/03/06
12/29/05
11/03/06
11/03/06
11/03/06
10/14/88
09/26/95
09/26/95
09718795
03705798
07/13/95
05722798
09/26/95
N/A
06/27/08
06/27/08
06/27/08
12/07/95
03707795
03707795
05708795
05708795
N/A
N/A
N/A
09/24/01
07/12/94
07/12/94
N/A
N/A
N/A
N/A
N/A
N/A
N/A
09/23/94
11/20/95
N/A
N/A
N/A
N/A
N/A

& 11/12/96 -
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0BS

216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251

TABLE 1

(Continued)
Const.
Location Cert.**
Structure 1D Reference Engineer
N14-A Vol. 1 NZA
N14-B Vol. 7F RB&JS
N14-C Vol. 7F RB
N14-D Vol . 22 Js
N14-E Vol. 22 Js
N14-F Vol . 22 Js
N14-G Vol. 22 Js
N14-H Vol . 22 Js
N14-L Vol. 1 NZA
N14-M Vol. 1 NZA
N14-N Vol. 1 NZA
N14-0 Vol. 1 NZA
N14-p Vol. 7F RB
N14-Q Vol. 7F RB
N14-R Vol. 1 NZA
N14-S Vol. 1 NZA
N14-T Vol. 7F Js
TPC-A Vol. 7F Js
TPF-A Vol. 7F RB
TPF-B Vol. 1 NZA
TPF-C Vol. 1 NZA
TPF-D Vol. 7F RB
TPF-E Vol. 7F Js
TS-A Vol. 7F BW
TS-B Vol. 7F BW & RL
Transfer 23/24 HR Vol. 7F BW
Ww-2 Vol. 7F RL
Www-3 Vol. 7F RL
ww-4 Vol. 7 Js
WW-5 Vol. 7F RL
WW-6 Vol. 7F RL
Ww-9 Vol. 1 NZA
WW-9A Vol. 7F RL
Ww-9B Vol. 7F RL
Ww-9C Vol. 7F RL
WW-9D Vol. 1 NZA

e Calendar year basis
** Not applicable

Date of** Reclamation
Const. Cert. Date*

N/A
05/11/95
11/20/95
12/03/85
12/03/85
12/03/85
12/03/85
12/03/85
N/A
N/A
N/A
N/A
11/20/95
04/13/95
N/A
N/A
02714797
06713790
12/718/95
N/A
N/A
11/22/95
10/09/97
12/13/91
12/713/91
10/29/91
10/29/99
06/24/99
12/14/85
06/24/99
10/29/99
N/A
02/15/01
02/15/01
02/15/01
N/A

1992
& 11/14/96 -

& 7/20/95 -
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