
CHAPTER 24 

BONDING 



CHAPTER 24 

INDEX 

Introduction 1 

Reclamation Area Categories 2 

Reclamation Cost Categories 5 

Direct Reclamation Costs 5 

Backfilling and Grading 5 

Suitable Material and.Topsoil Replacement 9 

Revegetation and Reclamation Maintenance 10 

Exploration Drilling 11 

Facility Reclamation 11 

Structure Demolition 11 

Facility Areas 12 

Miscellaneous Utilities 12 

Conveyor Demolition 12 

Power lines 12 

Scoria Pits 13 

Landfarm 13 

Airport 13 

Ro.ad Reclamation 13 

Permanent Roads 13 

Primary Roads 13 

Ancillary Roads 14 

Water Storage & Sedimentation Ponds 14 

Environmental Monitoring Sites 14 

N-11 Coal Handling Facility 15 

Dragline and Shovel Removal 15 

Fuel Tax 15 

Indirect Reclamation Costs 15 

Mobilization and Demobilization 15 

Production Shifts 15 

Equipment Type 

Reclamation Timeframe 

Mobilization and Demobilization Costs 

Contingencies 

Engineering Redesign Fee 

Contractor's Profit and Overhead 

Reclamation Management Fee 

ii Revised 06/19/10 



CHAPTER 24 

INDEX 

Inflation 17 

Cost Summary 17 

Bonding Summary 21 

References 21 

LIST OF FIGURES 

Figure No. 

24-1 Typical Ramp Grading Plan 8 

LIST OF ATTACHMENTS, TABLES, AND WORKSHEETS 

Table/Worksheet No. Attach 

Attachment 24-1 Cost Input and Summary Tables 

Input Tables - Costs 

24-1-1 Major Equipment Costs 24-1-1 24-1 

24-1-2 Davis-Bacon Labor Rates 24-1-2 24-1 

24-1-3 Revegetation Costs 24-1-3 24-1 

Summary Tables 

24-1-4 Direct Costs by Mine Area 24-1-4 24-1 

24-1-5 Direct Costs by Equipment Type 24-1-19 24-1 

24-1-6 Direct Costs by Project Area 24-1-34 24-1 

24-1-7 Worksheet Master Summary Table 24-1-49 24-1 

24-1-8 Fuel Tax Summary Table 24-1-54 24-1 

Attachment 24-2 Area/Volume Input Tables 

24-2-1 Maximum Length of Open Pits 24-2-1 24-2 
Within Each Year 

24-2-2 Bonding Area Categories 24-2-2 24-2 

24-2-3 Pit Volume Summary (2010 Reclamation} 24-2-3 24-2 

24-2-4 Ramp Volume and Grading Summary 24-2-4 24-2 

24-2-5 Final Pit Reclamation Areas 24-2-5 24-2 

24-2-6 Surface Stabilization Summary 24-2-6 24-2 

24-2-7 Topsoil/Suitable Material 24-2-7 24-2 
Handling Summary 

24-2-8 Facility Volumes 24-2-8 24-2 

24-2-9 Scoria Pit: Reclamation 24-2:-9 24-2 

24-2-10 Water and Sedimentation Ponds 24-2-10 24-2 

iii Revised 06/19/10 



Table/Worksheet No. 

LIST OF ATTACHMENTS, TABLES, AND WORKSHEETS 

(Continued) 

Attach 

Attachment 24-3 Mine Area (Category I) Worksheets - Areas Black Mesa Mine: N-6; Kayenta 

Mine: J-16, J-19, J-21, N-9, and N-11 

24-3-1 

24-3-2 

24-3-3 

24-3-4 

24-3-5 

24-3-6 

24-3-7 

24-3-8 

24-3-9 

24-3-10 

24-3-11 

24-3-12 

24-3-13 

24-3-14 

Attachment 

24-4-1 

24-4-2 

24-4-3 

Attachment 

24-4-5 

24-4-6 

24-4-7 

24-4 

24-4 

Earthwork Quantity Worksheet 

Cast/Blast Highwall Worksheet 

Doze Highwall Worksheet 

Doze First Two Spoils Worksheet 

Doze Back Two Spoils Worksheet 

Backfill/Grade Ramps 

General Grading 

Grade Terraces 

Grade Drainages/Downdrains 

Load, Haul, Place Riprap 

Haul and Place Suitable Material 

Haul and Place Topsoil 

Revegetation 

Revegetation of Topsoil Stockpiles 

Maintenance Area (Categories 

General Grading 

Dozer Ripping 

Revegetation 

Maintenance Area (Categories 

General Grading 

Dozer Ripping 

Revegetation 

II) Worksheets 

IIA) Worksheets 

24-3-1 

24-3-2 

24-3-3 

24-3-4 

24-3-5 

24-3-6 

24-3-7 

24-3-8 

24-3-9 

24-3-10 

24-3-11 

24-3-12 

24-3-13 

24-3-14 

24-4-1 

24-4-2 

24-4-3 

24-4-5 

24-4-6 

24-4-7 

24-3 

24-3 

24-3 

24-3 

24-3 

24-3 

24-3 

24-3 

24-3 

24-3 

24-3 

24-3 

24-3 

24-3 

24-4 

24-4 

24-4 

24-4 

24-4 

24-2 

Attachment 24-5 Facilities Area (Category V) Worksheets (Separate Sets for Black Mesa, 

Kayenta, and Joint Facilities Areas) 

Major Facilities 

24-5-1 

24-5-2 

24-5-3 

24-5-4 

Demolish Facilities 

Concrete Removal/Disposal 

Surfacing Removal/Disposal 

Dozer Ripping 

iv 

24-5-1 

24-5-2 

24-5-3 

24-5-4 

Revised 



24-5-5 

24-5-6 

Table/Worksheet No. 

24-5-7 

Conveyors 

24-5-8 

Power lines 

24-5-9 

Scoria Pits 

24-5-10 

24-5-11 

24-5-12 

24-5-13 

Landfarm 

24-5-14 

24-5-15 

24-5-16 

24-5-17 

24-5-18 

J-3 Airport (Joint only) 

24-5-19 

24-5-20 

Permanent Roads 

24-5-21 

24-5-22 

24-5-23 

24-5-24 

24-5-25 

Primary Roads 

24-5-26 

24-5-27 

24-5-28 

24-5-29 

24-5-30 

24-5-31 

Facilities Area Grading 

Haul and Place Topsoil 

LIST OF ATTACHMENTS, TABLES, AND WORKSHEETS 

(Continued) 

Revegetation 

Demolish Conveyor 

Powerline Removal 

Dozer Ripping 

Scoria Pit Grading 

Haul and Place Topsoil 

Revegetation 

Haul Landfarm Material 

Dozer Ripping 

Landfarm Grading 

Haul and Place Topsoil 

Revegetation 

Asphalt Removal/Disposal 

Dozer Ripping 

Doze Roads 

Dozer Ripping· 

Grading 

Haul and Place Topsoil 

Revegetation 

Culvert Removal/Disposal 

Surfacing Removal/Disposal 

Dozer Ripping 

Grading 

Haul and Place Topsoil 

Revegetation 

v 

24-5-5 

24-5~6 

Page 

24-5-7 

24-5-8 

24-5-9 

24-5-10 

24-5-11 

24-5-12 

24-5-13 

24-5-14 

24-5-15 

24-5-16 

24-5-17 

24-5-18 

24-5-19 

24-5-20 

24-5-21 

24-5-22 

24-5-23 

24-5-24 

24-5-25 

24-5-26 

24-5-27 

24-5-28 

24-5-29 

24-5-30 

24-5-31 

24-5 

24-5 

Attach 

24-5 

24-5 

24-5 

24-5 

24-5 

24-5 

24-5 

24-5 

24-5 

24-5 

24-5 

24-5 

24-5 

24-5 

24-5 

24-5 

24-5 

24-5 

24-5 

24-5 

24-5 

24-5 

24-5 

24-5 

24-5 

Revised 0~/19/10 



Ancillary Roads 

24-5-32 Culvert Removal/Disposal 24-5-32 24-5 

24-5-33 Surfacing Removal/Disposal 24-5-33 24-5 

LIST OF ATTACHMENTS, TABLES, AND WORKSHEETS 

(Continued) 

Table/Worksheet No. Page Attach 

24-5-34 Dozer Ripping 24-5-34 24-5 

24-5-35 Grading 24-5-35 24-5 

24-5-36 Haul and Place Topsoil 24-5-36 24-5 

24-5-37 Revegetation 24-5-37 24-5 

Water Storage and Sedimentation Ponds 

24-5-38 Sediment Removal 24-5-38 24-5 

24-5-39 Grade Embankment into Basin 24-5-39 24-5 

24-5-40 Grading 24-5-40 24-5 

24-5-41 Haul and Place Topsoil 24-5-41 24-5 

24-5-42 Revegetation 24-5-42 24-5 

Environmental Monitoring Sites 

24-5-43 Concrete Removal/Disposal 24-5-43 24-5 

24-5-44 Site Reclamation 24-5-44 24-5 

Monitoring Wells 

24-5-45 Well Reclamation 24-5-45 24-5 

N-11 Coal Handling Facility 

24-5-46 Cut/Fill Earthwork 24-5-46 24-5 

24-5-47 Grading 24-5-47 24-5 

Equipment Requirements and On-Site Mobilization 

24-5-48 Equipment Requirements 24-5-48 24-5 

24-5-49 On-Site Mobilization 24-5-49 24-5 

Dragline and Shovel Removal 

24-5-50 Dragline and Shovel Removal 24-5-50 24-5 

LIST OF EXHIBITS 

Drawing No. 

89800 Bonding Map 

vi Revised 06/19/10 



CHAPTER 24 

BONDING 

Introduction 

The purpose of~ this chapter is to provide a reclamation cost estimate in accordance with 30 CFR, Subchapter 

Jr with supporting documentation, for determination of a reclamation performance bond for disturbed lands at 

Peabody Western Coal Company's (PWCC) Black Mesa Mining Complex, including both the Kayenta and Black Mesa 

Mines. This document provides information regarding reclamation requirements for all disturbed lands within 

the Kayenta Mine AZ-0002A and AZ-0001D permit boundary and the Black Mesa Mine area proposed as permanent 

program permit boundary. To facilitate review of reclamation and bonding requirements for the two separate 

operations, reclamation requirements and costs are broken out for each mine, as well as for the overall Black 

Mesa Complex. Reclamation costs and the corresponding amount of bond required were determined for a ~worst-

case" scenario assuming that, in the unlikely event of bond forfeiture, reclamation would occur at the point 

in time within the five-year permit term (2010 through 2014) when reclamation liabilities would be the 

highest. This condition would most likely occur at the stage in the mining sequence when the area from which 

topsoil (suitable plant growth material) has been removed is largest and the volume of material to backfill 

existing open pit areas is greatest. These conditions typically occur when the sum of all pit lengths is the 

greatest and the overburden is the thickest. 

0 < 

It was determined from the Mine Plan Map (Drawing No. 85210), Jurisdictional Permit and Affected Lands Map 

(Drawing No. 85360), and the Bonding Map (Drawing No. 89800) that the highest liability, or worse case, will 

occur in the year 2010. This determination was based on pit length,· pit location, amount of box cut spoil, 

and disturbance ahead of mining (see Table 24-2-1 in Attachment 24-2). In addition, based on OSM's request, 

Peabody has included the existing J-16, J19-RA Pond, and N-11 mining disturbance areas in the bond 

calculations, even though these areas will probably be completely reclaimed by the worst-case year. 

The reclamation calculations, costs, and backup documentation for all disturbed lands and facilities are 

provided in the following attachments: 

Attachment 24-1 Cost Input and Summary Tables 

Attachment 24-2 Areas/Volume Input Tables 

Attachment 24-3 Mine Area (Category I) Worksheets 

Attachment 24-4 Maintenance Area (Category II & IIA) Worksheets 

Attachment 24-5 Facilities Area (Category V) Worksheets 

Attachment 24-6 Exploration Bonds 

The Bonding Map (Drawing No. 89800) included with this chapter shows the 

estimated mining disturbance areas in the year 2010. In addition, this map shows the location of the open 

pit in 2010 and associated support facilities. 
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Reclamation Area Categories 

Table 24-2-2 summarizes the areas associated with each category of disturbance shown on Drawing No. 89800 

(i.e., Category I to Category VI). The Permanent Program- regulation requires a reclamation bond for Category 

I, II, IIA, v, VII, VIII, and the current mining support facilities. Categories III and IV are Interim 

Program or pre-law affected lands and no bond was required. Category VI includes portions of reclaimed areas

where Termination of Jurisdiction, (TOJ), or complete Bond Release has been approved and the land has been 

released back to the residents. Category VII assumes Phase 1 Bond Release only and Category VIII assumes 

-Phase 1 and 2 Bond Release only. Following is a description of each category. 

Category I, 2010 "Worst Case" Year Disturbance - Permanent Program Regulations Area -

Included in this category are four spoil piles, open pit and box cut areas (where applicable), areas ahead of 

mining that have been stripped of topsoil, ramps, and miscellaneous disturbance areas in and around the open 

pit. Estimated costs to reclaim Category I lands come under the headings of: 

a) Cast/blast highwall 

b) Doze highwall material into the open pit 

c) Doze first two (adjacent) spoils into the open pit 

d) Doze back two spoils to blend with surrounding topography 

e) Backfill and grade all ramps 

f) Miscellaneous grading 

g) Grade terraces 

h) Grade drainages/downdrains 

i) Load, haul, and place riprap 

h) Haul and place suitable material 

i) Haul and place topsoil 

j) Revegetation 

Category II, Permanent Program Regulations Area (Revegetated except for the mine support facilities 

disturbance areas) -Included in this category is the pre-2010 mining disturbance (area presently bonded). 

It is assumed that reclamation, including backfilling/grading, topsoil distribution, and revegetation, will 

be current from the edge of the AZ-00010 and AZ-0002A permit revegetated disturbance line to the edge of the 

fourth spoil pile in the Category I area. Estimated additional reclamation costs in this area would then be 

limited to remedial work required during a "worst case" bond release application review and is listed as 

Revegetation Maintenance Pre-2010 and in Attachment 24-4, Worksheets 24-4-1 through 24-4-3 

2 Revised 06/19/10 



The areas surrounding the support facilities in Category II have been subdivided to define the areas which 

are permanent program revegetated areas and are being held for bond release. These reclaimed areas are 

classified as Category IIA areas (see Table 24-2-2 and Drawing No. 89800). The mine support facilities areas 

in Category II, including roads, ramps, ponds, facilities, etc., have not been included in Category IIA (as 

much as practicable) to reduce "double bonding" of these facilities. The bond cost for the mining support 

facilities under the Category IIA classification is calculated in Attachment 24-4 or 24-5. 

The remaining areas in Category IIA are areas where PWCC has or will have the. reclamation completed by the 

"worst case" year. These areas have not had permanent program reclamation liability release approved by the 

regulatory authorities; however, PWCC completed backfilling and grading, topsoil replacement, surface 

stabilization, and revegetation for these lands, and some of these lands have been revegetated since 1986. 

This bond estimate, therefore, assumes these lands will not require placement or grading of spoil to change 

the surface topography. The permanent program permit incorporates several periodic monitoring and reporting 

mechanisms to assure that PWCC complies with the requirements of the permanent program. These include the 

annual "Surface Stabilization Report" (1991 to 2007), the annual "Minesoil Reconstruction and Revegetation 

Activities Report" (1986 to 1998) for the Black Mesa and Kayenta Mines, the "Annual Reclamation Report" (1998 

to present), and frequent inspections by OSMRE, BIA, BLM, the Navajo Nation, and the Hopi Tribe. 

Since PWCC has, or will have, effectively completed the majority of required reclamation work for these lands 

prior to the "worst case" year, the "worst case" bond estimate for the Category II and IIA lands reflects the 

following assumptions: 

1. Since implementation of the Surface Stabilization Plan (see Chapter 26), the backfilling and grading 

requirements are being achieved in accordance with the permanent program permit requirements. Typically, 

none of the permanent program lands will require regrading; however, to be conservative and provide a. 

"worst case" liability estimate, this estimate assumes 50 percent of the area will require surface 

manipulation including grading to blend the surface area with surrounding topography and promote 

effective drainage, backfilling and grading surface cracks and potentially unstable features, grading and 

blending of drainage control structures, and grading of excessive er_osion areas. The remaining 50 

percent of Category IIA area is assumed to include flatter, stable, interior reclaimed lands which are 

suitable to comply with permanent program backfilling and grading requirements without further surface 

manipulation. 

2. The 50 percent of the area requiring surface topography manipulation above will require new or repaired 

3. 

drainage channels. This estimate includes additional bond money to reconstruct or repair the Surface 

Stabilization structures as required within this area. 

The Minesoil Reconstruction program monitors, samples, 

four feet or more of suitable plant growth material on 

is required for topsoil haulage and spreading. 

on an annual basi 
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during the miscellaneous grading phase described above to leave a minimum of four feet of suitable plant 

growth material within the dozer's grading distance. 

4. This estimate assumes dozer-ripping of 50 percent of the Category II and IIA lands and complete 

reclamation/revegetation of this surface area. This is conservative; however, it assures adequate bond 

money is available for surface soil mechanical manipulation, surface protection measures, and permanent 

revegetation of the area. 

Category III, Interim Program Regulations Area ~ Included in this category are lands disturbed and reclaimed 

during the period 12-17-77 through 7-6-90 for the Kayenta Mine and 12-17-77 through the present for the Black 

Mesa Mine. Due to the status of the permitting process and the regulatory requirements during this time, 

reclamation bonds were not required to be submitted for these lands. 

Category IV, Area Disturbed Prior to 12-17-77 - Lands in this category were disturbed prior to OSMRE law 

regulating ~coal mining and, therefore, reclamation bonds were not required to be posted. 

Category V, Lands Under Major Facility Areas - Permanent Program Regulations Area - This area includes the 

major permanent program facilities areas. The bond costs for these areas are calculated in Attachment 24-5. 

Category VI, Bond Release/ TOJ - Interim Program and Permanent Programs Regulation Area - This includes areas 

where bonding or reclamation liability has been approved and the land has been released back to the residents 

for grazing. No future bonding costs are included for these lands. 

Category VII & Category VIII Bond Release - Permanent Programs Regulation Area - Category VII is Phase 1 Bond 

Release only and Category VIII is Phase 1 and Phase 2 Bond Release only. 
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Reclamation Cost Categories 

PWCC's experience in reclaiming mined land has shown, for the purpose of estimating bonding costs, 

reclamation activities can be grouped into the following categories: 

Direct Costs 

1. Backfilling and grading/surface stabilization 

2. Suitable material and topsoil replacement 

3. Revegetation 

4. Exploration drilling 

5. Mine support/facility reclamation 

6. Reclamation maintenance prior to final bond release or TOJ 

Indirect Costs 

1. Estimated inflation adjustment 

2. Mobilization and demobilization 

3. Contingencies 

4. Engineering redesign fee 

5. Contractor profit and overhead 

6. Reclamation management fee 

7. Arizona/ Tribal Tax 

The following assumptions are reflected in this reclamation bond estimate: 

1. The reclamation bond is based on the cost of having a third-party contractor engaged .by OSMRE complete 

the required reclamation work. 

2. The reclamation bond is based on those conditions that define the point in the planned mining operation 

that presents the greatest estimated reclamation costs for that permit term. Calculating the bond in 

this manner assures the availability of adequate reclamation funds if, and regardless of when, a 

forfeiture might occur during the permit term. 

3. The reclamation bond is based on OSMRE' s third-party contractor adherence to the approved mining and 

reclamation plans, permit conditions, and performance standards. 

Direct Reclamation Costs 

Backfilling and Grading. The first major activity in the reclamation of 

grading of any open pits. Although this process is discussed in detail in the 

found in Chapter 21 and the Surface Stabilization Plan 

usually cause some deviation from the original plan. Early cessation would 

postmining topographi~ configuration, location and configuration of postmining 
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volumetric calculations. In all cases, the bond reclamation calculations reflect completion of backfilling 

and grading to eliminate highwalls, establish a stable configuration, and reestablish effective drainage 

consistent with the approved permit. 

The first step is the determination of volumes. Overburden/coal boreholes were located in the 2010 open pit 

areas and used to determine average overburden depths for each pit . Depth values calculated from the 

boreholes were used in conjunction with range diagrams for each pit area to develop a representative range 

diagram fat each pit. These representative range diagrams formed- the basis for subsequent pit volume 

calculations. Graphical representations of the representative range diagrams are provided at the beginning 

of every set of applicable pit area worksheets (see Attachment 24-3). As shown on these diagrams, some pit 

areas employ alternating spoil and highwall benches for stripping. 

Postmine slopes were then superimposed on the range diagrams. Regraded spoil slopes were estahlished at a 

minimum slope of 10h:1v and a maximum slope of 4h:1v. Regraded hig~wall slopes would be reduced to a minimum 

slope of 5h:1v and a maximum slope of 3.5h:1v. Slopes were adjusted within these ranges using a digitizer to 

check areas in order to obtain a cut/fill balance for each pit area. A swell factor of 25 percent for 

highwall material was utilized based on studies discussed in Chapter 21. This produced a final topography 

that could not only be revegetated, but would also allow drainage to flow through and from pit areas without 

impounding water. It was also assumed that in all cases there would be four standing spoils behind the open 

pit. This is a very conservative estimate because, in most cases, reclamation grading is current to within 

two spoil piles. It was assumed that the two adjacent spoils would be dozed into the open pit and the two 

back (furthest from the pit) spoils would be graded into the adjacent troughs created by the spoil and 

blended into the surrounding topography (see the representative range diagrams in Attachment 24-3) . 

Highwall reduction would be accomplished by drilling and shooting the highwall (see Worksheet 24-3-2 for each 

active pit area) and then dozing-the blasted material into the open pit. The first three rows of blastholes 

could be drilled with a larger diameter hole and blasted, achieving a cast of approximately 25 percent of the 

blasted material into the open pit. See Table 24-2-3 in Attachment 24-2 for a summary of highwall reduction 

and spoil grading volumes. 

The premining and postmining topography maps were compared for material movement. Due to the fact that the 

topographic highs and lows will generally be located in the same area after mining as they were prior to 

mining, it is anticipated that tracked dozers rather than tractoi scrapers would be effective in backfilling 

the final pits. 

Ramp grading estimates are a part of this document. The number of ramps for each pit area (N-6, J-19, etc.) 

in 2010 were estimated from the Mine Plan Map (Drawing No. 85210). Total ramp lengths were estimated using 

the average pit depths previously determined and ramp grades ranging from 9 to 12 percent. A standard ramp 

length of 1,000 feet from the open pit (within the 4 spoil pilelimit) and width of 100 feet were used in the 
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ramp backfilling volumetric calculations. Additional ramp grading requirements were based on remaining ramp 

lengths beyond the 1,000-foot limit. Please refer to Figure 24-1 and Worksheets 24-2-4 and 24-3-6 for ramp 

grading volumes and calculation details for each active pit area. 

In addition to the area disturbed by highwall reduction, adjacent spoil piles, etc., there is some 

disturbance around the pit areas that cannot be calculated by a length times width calculation, (see Drawing 

No. 89800, Category I areas). It is for this reason a miscellaneous grading category has been included in 

the backfilling and grading calculations. This will cover additional disturbance at in the advance topsoil 

removal area, around the pit ends, truck dumped spoil areas, etc. An estimated grading time of one acre per 

shift has been assigned to this category. Please refer to Table 24-2-5 for a summary of miscellaneous 

grading areas and Worksheets 24-3-7 for corresponding grading calculations. 

The Surface Stabilization Plan, as presented in Chapter 26, discusses in detail the measures to be taken to 

assure stable postmining landforms. · Costs have been included in this bond estimate to complete surface 

stabilization activities. Drainage channels will be created in conjunction with backfilling and grading 

operations. The additional work required is for construction of terraces, downdrains, and riprap placement. 

Worksheets for each mining area (Attachment 24-3, Worksheets 24-3-8 through 24-3-10) present calculations for 

these activities. Table 24-2-6 in Attachment 24-2 summarizes requirements for the reclamation channels, 

downdrains, and terraces for each pit area. 
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Sui table Material and Topsoil Replacement. The second major activity in the reclamation sequence is the 

replacement of sui table material and topsoil. Tractor scrapers would be used to recover, haul, and place 

both sui table material and topsoil. It is anticipated that in and around the mining disturbance areas, 

portions of the disturbed area may contain unsuitable plant growth material. Unsuitable material uncovered 

in the highwall reduction process which cannot be covered by grading or mixed, will be buried. The spoil 

sampling program as discussed here, in Chapter 8, Soils Resources and Overburden, and in Chapter 22, Minesoil 

Reconstruction, addresses this problem. It was assumed that suitable material within the topsoil stripping 

area ahead of each pit could be salvaged and spread to a depth of 2.4 feet on regraded areas. The 1.6 feet 

of topsoil would then be redistributed. 

Areas for topsoil replacement include areas ahead of mining, pit areas, graded spoil areas, ramp areas, and 

all facility areas. Once the areas to be topsoiled were located on the Bonding Map, Drawing No. 89800, 

distances from topsoil stockpiles existing or projected to exist in 2010 were measured. Weighted average 

topsoil haul distances were then calculated for each pit area as shown on Table 24-2-7, Attachment 24-2. 

Except as noted, an average grade of 2.5 percent was assumed for topsoil hauls. It was assumed that each 

Permanent Program mining area would receive an average of 1. 6 feet of topsoil and 2. 4 feet of sui table 

material over the graded spoils, for a total of 48 inches of suitable plant growth material. The and N-6 

areas were assumed to Initial Program areas and only will require 1.0 feet of topsoil. Topsoil and suitable 

material replacement calculations are provided by Worksheets 24-3-11 and 24-3-12. 

A regraded spoil sampling program has been used at Kayenta Mine since 1986 to determine the topsoil 

redi~tribution thickness. The N-11, N-14, J-16, J-19 and J-21 pit area regraded spoil sampling data indicate 

70 percent of all 1997/1998 sample sites consisted entirely of sui table material ( PWCC, 1998a and PWCC, 

1999a). An average topsoil redistribution depth of 1.6 feet was needed at Kayenta Mine in 1997 and 1998 based 

upon a total of 287 sample points. _ These valuE;!S are_ based _on approved site-specific soil and spoil 

suitability standards for Black Mesa and Kayenta Mines. 

Suitable, near surface, and deep overburden is available throughout the leasehold as evidenced by a cursory 

overview of core data presented in Chapter 8, Chapter 22, and Volume 12, Appendix B of the PAP. Overburden 

data from the deep coreholes over the entire lease was analyzed to determine the quantity of suitable 

material in each pit area. The percentage of suitable overburden ranged from 32 percent in the J-7 and J-16 

pits to 52 percent in the N-11 area. The suitable overburden percentage for the entire Black Mesa leasehold 

was 38 percent. 

Premine overburden quality was compared to postmine spoil quality in the J-21 area. 

premine overburden strata had suitable chemical and physical characteristics. 

final graded spoil sampled from 1986 through 1989 was determined to be suitable. Hi 

suitable material in the spoil suggest physical mixing and dilution of overburden 
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dragline spoiling and final grading operations. Similar partial dilution and mixing pheno~enon is described 

by Dollhopf et. al., 1981. 

The required redistribution depth of topsoil and/or suitable spoil for the Black Mesa leasehold will likely 

be similar to the 1.6 foot thickness determined for the 5 Kayenta Mine pit areas during 1997 and 1998. Based, 

however, on the 03/12/90 bond adjustment, the bond cost calculations for topsoil/suitable spoil 

redistribution is conservatively based upon the 4. 0 foot replacement depth. It was determined, therefore, 

that all Permanent Program graded spoil areas would require the 1.6 feet of topsoil, plus an additional 2.4 

feet of suitable plant growth material. The volume of material needed for these areas is shown on Table 24-

2-7. 

For areas assumed to already be revegetated (i.e., Category II and IIA), verification of four feet or more of 

suitable plant growth material is discussed in the annual "Minesoil Reconstruction and Revegetation 

Activities Report" (1986 to 1998) and the "Annual Reclamation Report" (1999 to p~esent) for the Black Mesa 

and Kayenta Mines submitted to OSMRE. 

Revegetation and Reclamation Maintenance. After the topsoil has been replaced, the seedbed must be prepared 

prior to seeding. This is accomplished by ripping and discing the seedbed on the contour. Seeding is 

accomplished using a rangeland drill or broadcast seeder. It is assumed that 100 percent of the area would 

have to be mulched with hay or straw. Shrubs and trees are also planted in designated reclamation areas 

(Chapter 23). All costs, including fencing, are shown on Table 24-1-3, Attachment 24-1. It was assumed that 

all reclamation would be complete up to the fourth spoil pile (see Attachment 24-3, Worksheets 24-3-13 and 

24-3-14; Attachment 24-4, Worksheet 24-4-7; and Attachment 24-5, Worksheets 24-5-6, 24-5-13, 24-5-18, 24-5-

25, 24-5-31, 24-5-37, and 24-5-42). An incremental revegetation maintenance cost of 50 percent was also 

included to cover potential revegetation failure for seeded areas and consequent reseeding requirements. 

This revegetation maintenance cost has been included for all permanent program regulation lands disturbed and 

reclaimed from 1984 through 2010 (i.e., Category II and IIA lands). 

Based on PWCC's experience, recordkeeping, monitoring, and reporting, there has been only a limited amount of 

permanent program final reclaimed lands requiring reseeding; therefore, the 50 percent revegetation 

maintenance fee is conservative. The "Annual Vegetation Monitoring Reports" (PWCC 1993 to 1999) and the 

"Annual Reclamation Report" (PWCC 2000 to present) for the Black Mesa and Kayenta Mines submitted to OSMRE 

contain the existing established perennial species seedling density. As an example, the data for the 1992 to 

1994 years includes seedling density data from 16 reclaimed J-21 sites. Chapter 23 of the AZ-0001D permit 

states that greater than 0.75 seedling/ft2 is an excellent stand and reseeding will be considered for stands 

with less than 0.5 seedlings/ft2 . In all 16 sites above, none were less than 0.5/ft2 and most were greater 

than 1/ft2 . In 1998, seven reclaimed sites in the J-21 area were sampled for seedling density. The values 

ranged from 0.71 to 1.99 seedlings/ft2 with six of the seven sites having greater than 0.75 seedlings/ ft 2 . 
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In addition, the annual reclamation reports for the Black Mesa Complex have included various categories for 

revegetation since the 1992 reporting year. These include REV (newly seeded), RES (reseeded sites), and INS 

(newly seeded or reseeded sites which were also interseeded) . The text, tables and maps reflect these 

categories. 

Finally, various annual vegetation monitoring reports include cover data for the J-21 area for lands 

reclaimed from 1986 to the present indicating the percentage of cover at or approaching the cover density 

required for bond-release. In particular, a significant portion of the J-21 reclaimed area was sampled in 

1998 to provide a data set supporting a Phase 2 bond release request. The reclaimed area cover was 

sufficient to meet the cover success· standard (1998 Annual Vegetation Monitoring Report, PWCC). The J-21 

area is representative of current and future permanent program reclamation management practices. All of the 

above data and reports indicate that reseeding of 50 percent of the permanent program lands would be a 

conservative estimate. 

Exploration Drilling. An exploration drilling program is generally conducted in advance of the mining areas, 

generally within the areas to be mined. The activities of this program within the permit area are regulated 

and inspected by the OSMRE. All exploration activities outside of the permit area are regulated and 

inspected by the Bureau of Land Management (BLM) . The reclamation plans provided for exploration are bonded 

via prospecting bonds outside the permit area and reclamation bonds inside the permit area. Chapter 4, 

Attachment 4-1 and 4-1, and Attachment 24-6 includes copies of the current exploration bond calculations. 

The holes are located in active mining areas where the holes will be mined through with the mining and 

reclamation activities. All other exploration/reclamation bonds have been released or the project was 

cancelled. Copies of the reclamation bonds are included in Chapter 3, Attachment ·10. 

Facility Reclamation. The facilities, buildings, structures, and miscellaneous support infrastructure (ie: 

roads, powerlines, conveyors, etc.) that would have to be demolished, disposed of, and associated areas 

reclaimed if mining operations were to cease in the year 2010 are identified in Attachment 24-5. The 

following and Chapter 6 discuss reclamation of these structures and associated disturbance areas. Worksheets 

24-5-1 through 24-5-16 summarize relevant demolition volumes, reclamation areas and activities, and related 

costs. 

Structure Demolition. This bond reclamation cost estimate assumes that all PWCC controlled structures within 

the Black Mesa Complex, excluding the Black Mesa Pipeline Company's facilities but including all Black Mesa 

Mine, Kayenta Mine, and Joint Facilities, would have to be demolished. and the. resulting ·nb_~~i?i~n7 £:~ 
. ) . ~ .(?/ 

disposed of. It also assumes that no salvage value be attached to any of the structures. ~~th the suspens1on?; 
~ 1·. ,r:·1 2 -;:..?_ 

of activities at the Black Mesa Mine in 2006, it was assumed that 100 percent of the dJoint Facilities is 

associated with the Kayenta Mine~~ This is.conservative, since the coal leases allows t 
., 

right: ·i' 
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of ownership after mining activities are completed; therefore, the Tribes could elect to take ownership of 

the structures and the structures will not need to be demolished. 

Means Heavy Construction Cost Data - 2010, was used to estimate demolition and disposal (haul up to 5 miles) 

costs. It is anticipated the N-9 and J-19 open pits could be approved as locations for all non-hazardous 

concrete and steel disposal not suitable for recycling. Volume determinations were made from existing maps 

and/or field measured. The cost per cubic foot includes disposal. Most costs, except where noted, were 

based on a mixture of construction materials. Demolition debris would be hauled to and placed in the 

backfill of the nearest open mine pit area (i.e. N-9 or J-19 open pit). All information regarding structure 

volumes and costs can be found on Worksheets 24-5-1. Expenses were included in both the Black Mesa and 

Kayenta Mine's disposal costs . to include the appropriate design and permitting fees for the N-9 and J-19 

disposal areas. Existing facilities will support the contractor's reclamation activities and will be 

reclaimed as near to the end of the project as possfble. In the last year, two portable office trailers and 

a parts trailer would be mobilized for contractor use. 

Facility Areas. After facilities and structures are demolished and the associated demolition debris is 

removed and disposed of, associated disturbance areas are reclaimed. The concrete footings and foundations in 

the top three feet will also be hauled to the nearest open pit disposal area. The top one-foot of 

gravel/scoria surfacing on the parking/storage areas will be buried in a trench. The trench will be 

excavated adjacent to the area in suitable plant growth material in order to accept the top one-foot of the 

surfacing which will be pushed into the trench. The material originally excavated from the trench will then 

be used to cover the surfacing material (gravel) that was pushed in the trench with four foot of suitable 

material. Once this is accomplished, the entire parking area will be ripped to a depth of three feet. One

foot of suitable growth material from the surrounding area or topsoil stockpiles will then be hauled by 

scraper to the ripped parking area. The areas, including the borrow areas, will then be revegetated. Please 

refer to Attachment 24-5 and Worksheets 24-5-1 through 24-5-6 for volumes and hours. 

Miscellaneous Utilities. Reclamation of utilities, including sewer lines, phone lines, and water lines is 

assumed to be included in the powerline, land under facilities, roads, and conveyor reclamation calculations. 

All underground utilities would either be removed or plugged four feet below the final grade and overlying 

areas reclaimed in conjunction with adjacent facilities areas. 

Conveyor Demolition. The cost associated with demolition of the conveyor system is shown 

on Worksheet 24-5-8. The demolition cost per cubic foot and disposal cost per cubic yard (assumes 5 mile 

haul) are based on Means Heavy Construction Cost Data - 2010, for demolition of steel structures. Conveyor 

lengths were taken from Drawing No. 85210. Dimensions were field measured. It was assumed that all conveyor 

demolition debris would be hauled to the nearest open pit disposal area for placement in the backfill. The 

reclamation of the land underneath the conveyor is included in the reclamation of the mine's facilities area. 
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Powerlines. Powerline demolition was based on the appropriate crew as published in Means. Powerline lengths 

were taken from Drawing No. 85210 and field surveys where needed. An estimate of daily production was made 

to arrive at the total cost for removal. Please refer to Worksheet 24-5-9 for costs. 

Scoria Pits. It was assumed that a number of scoria pits would exist as disturbed areas within the permit 

area in 2010. Reclamation of these areas would consist of ripping the pit areas, followed by grading, 

topsoiling, and seeding. Please refer to Worksheets 24-5-10 through 24-5-13 for scoria pit reclamation 

calculations and Table 24-2-9 in Attachment 24-2 for disturbance areas. 

Landfarm. Currently, PWCC maintains one landfarm areas (i.e., J-16 landfarm) for remediation of minor 

quantities of petroleum-contaminated soils. Reclamation of the landfarm areas would involve removal of the 

landfarmed material, with haulage of this material to the nearest pit backfill area for placement in the 

fill. The limited landfarm areas would then. be ripped, graded, topsoiled, and seeded. 

Worksheets 24-5-14 through 24-5-18 for the landfarm reclamation calculations. 

Please refer to 

Airport. The existing J-3 airport would be reclaimed by digging a trench to accept the runway material; 

removing the 8 inches of asphalt surfacing, placing it in the trench, and covering it with the excavated 

material; ripping the subgrade; followed by topsoiling, and revegetation. The reclamation of the land 

underneath the airport is included in the reclamation of the Joint facilities area. Please refer to 

Worksheets 24-5-19 through 24-5-20 for the airport reclamation calculations. 

Road Reclamation. The three types of roads requiring reclamation within the mine site are primary roads that 

are to be totally reclaimed, ancillary roads that are to be totally reclaimed, and permanent primary roads 

that are presently primary haulage roads that will be left for the local residents, and must be narrowed. 

The three different road categories are differentiated on the Bonding Map (Drawing No. 89800) by of distinct 

symbols. There are approximately 57 miles of primary roads that will be totally reclaimed, 109 miles of 

ancillary roads that will be totally reclaimed, and 28 miles of primary haulage roads that will be narrowed 

as permanent roads for public use. 

Permanent Roads. There are approximately 28 miles of primary roads that are currently (or in the future) 

used by local residents as bus routes and for general access to other areas. These roads will continue to be 

used by local residents and school districts as. primary access routes after mining 

will be narrowed to 30 feet to minimize future maintenance requirements consistent 

uses. Reclamation will involve 

into ditches or off the road to narrow the road, 

replacement and revegetation. Refer to Worksheets 24-5-21 through 

calculations. The Bonding Map (Drawing No. 89800) shows the location 
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Primary Roads. There are approximately 57 miles of primary roads that will need to be reclaimed. The 

reclamation procedures will be much the same as permanent roads except that the entire road surface will be 

reclaimed. As with the permanent roads, the surfacing material will be pushed into road ditches and buried 

as part of the cut/fill grading. The culverts and'embankments will be removed, topsoil respread,, and the area 

revegetated. Refer to Worksheets 24-5-26 through 24-5-31 for primary road reclamation calculations and the 

Bonding Map (Drawing No. 89800) for road locations. 

Ancillary Roads. In 2010, there will be approximately 109 miles of ancillary roads that PWCC will be 

responsible for reclaiming. One foot of surface material will be pushed into ditches or off the road, the 

subgrade will be ripped, and the cut/fills will be graded to cover the surface material. The culverts and 

embankments will be removed, topsoil respread, and the area revegetated. Numerous roads fall into the 

ancillary road category, from jeep trails to surfaced roads. The number of uses vary greatly as well. PWCC 

has identified the roads which are used to support mining activities on the Bonding Map (Drawing No. 89800). 

Refer to Worksheets 24-5-32 to 24-5-37 for ancillary road reclamation calculations. Other roads that show up 

on this drawing, aerial photos, or USGS topographic maps were constructed over several years. Most were 

constructed prior to December, 1977. A majority of these roads were exploration roads that have been 

reclaimed. All exploration roads are required to be bonded and the reclamation inspected by the OSMRE 

(inside the permit area) and BLM (outside the permit area}. There are numerous other roads either 

constructed prior to 1977 or even after 1977 that are utilized by local people (i.e., non-mining related 

roads} . These consist of access to home sites, wood gathering areas, ceremonial and cultural resource areas, 

corrals, grazing areas, water troughs, etc. PWCC is not responsible for reclamation of these roads and these 

roads will remain to support existing local uses. 

Water Storage and Sedimentation Ponds. Most of the water storage and sedimentation ponds will be totally 

reclaimed while a few ponds will need to be cleaned out, but will remain in place as permanent ponds. 

Locations for all ponds are shown on Drawing 85405. Sediment deposition was based on annual estimates 

provided in Chapter 6. Embankment volumes were taken from existing, proposed, and typical designs as shown 

in Chapter 6. Embankment material and sediment accumulations in the ponds would be dozed into the pond 

basins or surrounding areas to reestablish effective drainage. Generally, all ponds would be drained prior 

to reclamation and be allowed to dry-o.ut to facilitate reclamation activities. Any wet sediments would be. 

cleaned out with a dragline while dry sediments would be cleaned out with a dozer. Sediments contained in 

incised ponds or the incised portions of most of the ponds would not need to be removed to reestablish 

effective drainage. It is also assumed that sediments meeting topsoil suitability standards could be used to 

topsoil pond disturbance areas. Please refer to Worksheets 24-5-38 through 24-5-42 in Attachment 24-5 for 

pond reclamation calculations. 

be performed at each pond. 

Table 24-2-10 in Attachment 24-2 lists all ponds and summarizes the work to 
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Environmental Monitoring Sites. Approximately 7 environmental monitoring sites will exist off-permit and 62 

monitoring water wells will exist within the permit area in 2010. Five of the off-permit environmental 

monitoring sites are conservatively assumed to have concrete structures requiring deii!olition. Following 

concrete demolition, both these sites and the remaining two off-permit sites will be reclaimed by grading and 

seeding the site disturbance areas. Well abandonment procedures will involve: 1) Cutting the well casing off 

a foot below ground level or even with the ground surface; 2) Filling the well bore from the bottom to 20 

feet below ground surface with high solids bentonite cement or cement using a tremie line to assure any bore 

water is displaced; 3) Grouting the top 20 feet of the well bore with cement; 4) Removing all locking well 

covers and protective fences; and 5) Scarifying and seeding the ground surface in the immediate vicinity of 

the well. See Attachment 24-5, Worksheets 24-5-43 through 24-5-45 for the estimated costs to reclaim 

environmental monitoring sites and monitoring wells. 

N-11 Coal Handling Facility. The additional cost to backfill and grade the N-11 Coal Handling Facility is 

included on Worksheets 24-5-46 and 24-5-47. All other costs associated with reclamation of these facilities 

are included in the area for the Kayenta Facilities worksheets. 

Dragline and Shovel Removal. The additional cost to disassemble and remove the draglines and shovels is 

included on Worksheet 24-5-50. The cost of these activities was estimated from PWCC experience. This cost is 

conservative and it will be reevaluated during bonding calculations updates. Currently, used draglines and 

shovels have a positive salvage value. 

Fuel Tax. The additional cost to all equipment operation at the Black Mesa Mine area based on the Navajo fuel 

tax. Gallons of fuel consumed per hour of operation were calculated from the Cost Reference Guide and then 

multiplied by the hours of operation for each piece of equipment reported in Table 24-1-5 Direct Cost by 

Equipment for the Black Mesa Mine. Kayenta Mine has a waiver with the NGS Power Plant for Navajo diesel fuel 

tax and Navajo Sales Tax. 

Indirect Reclamation Costs 

The following summarizes the costing approach for the indirect costs associated with reclamation of the Black 

Mesa Mining Complex. 

Mobilization and Demobilization. Once areas and volumes for the various required reclamation t;~"'·.,·_ies 
~[\- •' 6 f 8 Ou:, 

determined, the number of shifts, hours per shift, equipment types, operator/operating f1.cien~~es, 'SB.J?~·{>rt 
. ~' <iig~' J <./).,_ 

equipment, and overall reclamation time span, all of which ultimately affect mobiliza '";o;ri and, demobilj.zatio:"\'i) 

had to be dete=ined. The following discussion outlines the considerations utilized~ dete~;:~'7[;,:\itJ}e@ 
fleet requirements. . ~~' '" · ~:f/ 
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Production Shifts. A maximum of two shifts per day was used for this estimate. Using two shifts per day, 5 

days per week, 250 days per year, would allow for preventative maintenance . and minor equipment repair to 

occur on 3rd shift, if needed. Shift scheduling was based on eight hours per shift. Actual production time 

during an eight-hour shift only amounts to approximately seven hours due to lunch, startup, and shutdown. 

Actual working time is estimated at 50 minutes for each 60 minute scheduled hour. All estimates of production 

time required to complete a task were, therefore increased by a factor of 1.371 (8/7 x 60/50} to account for 

the additional equipment time and labor associated with this shift factor. 

Equipment Type. The types of equipment selected were based on similar equipment types presently operating at 

the mine and typical contractor equipment that would be utilized for a project of this magnitude. Whenever 

possible, Caterpillar equipment was used for reclamation due to widely published information regarding costs 

and performance. All equipment costs were taken from the Cost Reference Guide (CRG) for Cons.:!7ruction 

Equipment, except as noted. Depreciation costs were adjusted based on operating the equipment two shifts per 

day. Based on CRG' s Appendix 23, Section 8 .1, CFC and overhead can be normally accrued during the first 

shift only. Because the equipment is scheduled two shifts, the CRG costs were reduced by 50 percent. In 

addition, based on CRG's Appendix 23', Section 8.2, depreciation costs were reduced by 75 percent (i.e., 

average of 100 and 50 percent). Please see Table 24-1-1 in Attachment 24-1 for a list of all cost factors. 

Local cost for diesel fuel is approximately $2.98 per gallon; therefore, fuel costs were adjusted to reflect 

prevailing local costs. Equipment performance was based on the Caterpillar Handbook - Edition No. 31, -or as 

otherwise noted in the worksheets. Operator performance factors were based on generally published and 

accepted criteria (see individual worksheets) . 

Operator wages were all based on the Davis-Bacon wage rates for government contracts in Northern Arizona as 

provided by OSMRE. See Table 24-1-2 in Attachment 24-1 for labor rates. 

Reclamation Timeframe. A reasonable timeframe for a job of this magnitude is estimated to be approximately 

three years from start to finish. With this timeframe in mind, and the overall time per unit of equipment 

known, it became a matter of sizing the fleet so no one piece of equipment worked over 12,000 hours (3 years 

x 250 days/year x 2 shifts x 8 hrs/shift). The primary production machines and the support equipment needed 

for the fleet size and timeframe were then estimated. Mechanic and welder labor rates are included in the 

field repair labor hourly costs for each piece of equipment utilized. Equipment requirements are summarized 

by Worksheet 24-5-48. 

Mobilization and Demobilization Costs. Mobilization and demobilization costs are based on mobilizing 40 

major pieces of off-highway equipment and 28 smaller pieces of on-highway vehicles or smaller support 

equipment. The guidelines set forth in OSMRE' s Reclamation Handbook place a value of mobilization and 

demobilization at one percent to five percent of the direct costs. PWCC used 1.5 percent, or $2,894,320. 

This amounts to approximately $50,000 per unit for the major equipment and $4,000 per unit for the small 
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equipment, plus approximately $782,320 for incidental mobilization and demobilization costs which might be 

incurred by the contractor, including hook-up, set-up, disconnect and dismantling of the contractor's job 

site facilities and equipment. This is adequate money to cover a typical crew at a daily rate of 

approximately $15,646 per day for 25 days at the start-up and 25 days at the shut-down of the project. Based 

on industry standards, the $2,112,000 will provide enough money for mobilizing/demobilizing of a contractor 

an average distance of 500 to 1000 miles. In addition, due to the size of the mine site, an interior 

mobilization time for each. piece of equipment to travel from one job to the next was estimated (see 

Attachment 24-5, Worksheet 24-5-49) . 

Contingencies. Based on Table 4 in OSMRE's 1987 Handbook, a contingency factor of, 1.5 percent of the direct 

cost was retrieved; however, PWCC is using 2~0 percent to provide for unforeseen reclamation circumstances or 

natural disasters/weather delays. 

Engineering Redesign Fee. The reclamation plan as submitted is based on a planned life-of-mine operation. 

If mining should cease before the planned date, some projects may need to • be re-engineered or field 

engineered. To account for these costs, Graph 1, OSMRE 1987 Handbook was used to estimate these fees. This 

was estimated at 1.7 percent of the direct costs. PWCC is using 2.0 percent. 

Contractor's Profit and Overhead. Profit and overhead for the contractor was estimated using Graph 1, OSMRE 

April, 2000 Handbook. This was estimated at 10 percent of the direct costs. OSM wants PWCC to use 15 

percent. Contractor's overhead includes office maintenance, cleaning, utili ties, security, and any other 

incidental overhead expenses to manage the project. 

Reclamation Management Fee. This fee represents the cost for management of the entire project, including 

project inspection and supervision. Usually this is performed by a firm specializing in reclamation 

oversight activities. This was estimated per Graph 3, OSMRE 1987 Handbook at 1. 5 .percent of the direct 

costs. PWCC is using 2.0 percent. 

Inflation. Direct costs are based on the "Cost Reference Guide for Construction Equipment" Section 9, 

Tractor and Earthmoving Equipment, updated through December, 2009 and the Davis-Bacon Labor Rates published 

in March, 2010 (General Decision AZ20100008 and AZ20100012). In addition, PWCC has evaluated and reflected 

the effect of .inflation on direct reclamation costs for the "worst case" year of the five-year term (i.e., 

2010) and has included a 2.4 percent inflation factor in the bond calculations. 

based on the end of May, 2010 Engineering News Record's Construction Cost Index. 

inflation factor will be reviewed and adjusted, as appropriate, on an annual basis 

calculation update. 

17 Revised 06/19/10. 



COST SUMMARY 

DIRECT COSTS 

BACKFILLING AND GRADING (Cat. I} 

Highwall Reduction (Blasting} $10,290,821 

Backfill and Grade Open Pits $20,712,980 

Ramp Grading $5,241,469 

General Grading $9,723,160 

Surface Stabilization $507,274 

Total Backfilling & Grading $46,475,704 

SUITABLE MATERIAL AND TOPSOIL REPLACEMENT - PIT AREAS (Cat. I) 

Suitable Material Replacement $8,632,966 

Topsoil Replacement $22,389,847 

Total Suitable Material/Topsoil Replacement $31,022,813 

REVEGETATION 

Revegetation - Pit Areas(Cat. I) $13,219,378 

Revegetation Maint. Pre-2010 Dist. (Cat. II/IIA) $4,841,893 

Total Revegetation $18,061,271 

MAINTENANCE ACTIVITIES (Cat II and IIA) 

Grading at 50% $9,176,619 

Surface Ripping at 50% $1,274,632 

Total Maintenance Activities $10,451,251 

FACILITIES 

Structure Demolition $4,962,208 

Reclaim Facilities Area $14,563,569 

Conveyor $5,671,690 

Power lines $375,576 

Scoria Pits $1,080,859 

Landfarm Reclamation $34,503 

J-3 Airport $20,406 

Permanent Roads $4,008,439 
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Primary Roads 

Ancillary Roads 

Water and Sedimentation Ponds 

Environmental Monitoring Sites 

Monitoring Wells 

N-11_Coal Handling Facilities 

Dragline arid Shovel Removal'-

Total Facilities 

MISCELLANEOUS ITEMS 

Interior Mobilization 

Support Equipment 

Black Mesa Fuel Tax ($0.18. per gal.) 

Total Miscellaneous 

SUBTOTAL DIRECT COSTS PLUS FUEL TAX 

To project the 2010 reclamation liability cost 

an average annual inflation rate of 2.4% was assumed. 

Year 2010 Inflation 

Total Direct Costs plus Inflation 

INDIRECT COSTS 

Mobilization and Demobilization 

(1.5% of Direct Costs) 

Contingencies 

(2.0% of Direct Costs) 

Engineering Redesign Fee 

(2.0% of Direct Costs) 

Contractor Profit and Overhead 

(15.0% of Direct Costs) 

Reclamation Management Fee 

(2.0% of Direct Costs) 

SUBTOTAL INDIRECT COSTS 

$15,325,876 

$12,553,808 

$5,400,989 

$124,649 

$62,000 

$963,073 

$1,000,000 

$66,147,645 

$407,894 

$15,489,353 

$376,364 

$16,273,611 

$188,432,295 

$4,522,375 

$192,954,670 

$2,894,320 

$3,859,093 

$3,859,093 

$28,943,201 

$3,859,093 

$43,414,801 
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Total Direct and Indirect Cost with 2010 Inflation 

AZ Transaction Privilege Tax (4.0%) 

Black Mesa Mine (only) - Navajo Sales Tax (3.00%) 

Previously Approved Exploration Bond 

TOTAL RECLAMATION LIABILITY 

$236,369,471 

$9,454,779 

$1,149,300 

$1,012,449 

$247,985,999 

TOTAL RECLAMATION LIABILITY BREAKDOWN.BY MINE 

SUBTOTAL DIRECT COSTS PLUS FUEL TAX 

To project the 2010 reclamation liability cost 

an average annual inflation rate of 2.4% was assumed. 

Year 2010 Inflation 

Total Direct Costs plus Inflation 

INDIRECT COSTS 

Mobilization and Demobilization 

(1.5% of Direct Costs) 

Contingencies 

(2.0% of Direct Costs) 

Engineering Redesign Fee 

(2.0% of Direct Costs) 

Contractor Profit and Overhead 

(15.0% of Direct Costs) 

Reclamation Management Fee 

(2.0% of Direct Costs) 

SUBTOTAL INDIRECT COSTS 

Total Direct and Indirect Cost with 2010 Inflation 

AZ Transaction Privilege Tax (4.0%) 

Black Mesa Mine (only) - Navajo Sales Tax (3.00%) 

Previously Approved Exploration Bonds: 

J-21 Phase 2 Exploration 

J-23 Phase 3 Exploration 

N-6/ N-11 Phase 1 Exploration 

N-9 Phase 1 Exploration 

COMBINED 

$188,432,295 

$4,522,375 

$192,954,670 

$2,894,320 

.$3,859,093 

$3,859,093 

$28,943,201 

$3,859,093 

$43,414,801 

$236,369,471 

$9,454,779 

$1,149,300 

KAYENTA 

$157,891,794 

$3,789,403 

$161,681,197 

$2,425,218 

$3,233,624 

$3,233,624 

$24,252,180 

$3,233,624 

$36,378,269 

$198,059,466 

$7,922,379 

Exempt 

$457,000 

$62,712 

$10,229 

BLACK MESA 

$30,540,501 

$732,972 

$31,273,473 

$469,102 

$625,469 

$625,469 

$4,691,021 

$625,469 

$7,036,531 

$38,310,004 

$1,532,400 

$1,149,300 

$359,970 
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N-10 Phase 1 Exploration 

N-9 Phase 2 Exploration 

Total Exploration 

TOTAL RECLAMATION LIABILITY 

CURRENT BOND POSTED 

2010 Bond Required: 

ADDITIONAL BOND REQUIRED 

PROPOSED ADDITIONAL BOND AMOUNT 
(Due to the J-21 & N-14 Bond Reduction, Reduction 
in Fuel & Equipment Cost from 2008 vs. 2010, 
No New Bond is Requireq.) 

RESIDUAL BOND AMOUNT (Available to PWCC) 

$1,012,449 

$247,985,999 

COMBINED 

$293,054,000 

$247,985,999 

($45,068,001) 

NONE 

$45,068,001 

Bonding Summary 

$31,587 

$90,951 

$620,892 $391,557 

$206,602,737 $41,383,262 

KAYENTA BLACK MESA 

$245,192,000 $47,862,000 

$206,602,737 $41,383,262 

($38,589,263) ($6,478,738) 

NONE NONE 

$38,589,263 $6,478,738 

The reclamation bond will be incrementally reviewed for inflation and adjusted in July, 2011. This document 

and supporting maps demonstrate that the entire permit area could be reclaimed for $247,985,999. In addition, 

this bond estimate includes enough money to reclaim both the Black Mesa and Kayenta Mines, even though the 

current AZ-0001D permit only requires bonding for the Kayenta Mine while the Black Mesa Mine has been mined 

under the Initial Program regulations and permit. Currently, the Kayenta Mine has $245, 192, 000 bond 

submitted to OSMRE and the Black Mesa Mine has an estimated $47,862,000 coal lease bond posted for a total 

bond of $293,054,000. With approval of PWCC's June, 2010 revised reclamation liability estimate, PWCC will 

not be required to submit an additional bond. The current bond is adequate until July, 2011 and beyond. An 

inflation adjustment will be reviewed and posted annually, as required in 2011, and thereafter, during the 

five-year permit term. 
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ATTACHMENT 24-1 

COST INPUT AND SUMMARY TABLES 

Major Equipment Costs 

Davis-Bacon Labor Rates 

Revegetation Costs 

Direct Costs by Mine Area 

Direct Costs by Equipment Type 

Direct Costs by Project 

Worksheets Master Summary Table 

Fuel Tax Summary Table 



Notes: 

1. Cost information from Cost Reference Guide, December, 2009. 
2. Fuel costs are adjusted based on the local fuel costs. 

Adjustments: 
Double Shift Depreciation Multiplier 
Double Shift CFC and Overhead Multiplier 
Local Fuel Cost (per gallon) 

File: 2010_Labor, Equipment, Reveg Rates.xls 

75% 
50% 
$2.98 

Table 24-1-1 
MAJOR EQUIPMENT COSTS 

Black Mesa and Kayenta Mines 

Fuel Costs 
BM Kayenta 

Diesel $3.16 $2.98 
Unleaded $3.01 $2.83 

Note: PWCC's delivered average fuel cost January 1, 2010, 
including applicable taxes and freight 

24-1-1 



=-~-~-~--.:--~--c--=:-~~--~----~--

~ Group 
Laborers (2) 1 

2 
3 
4 
5 

Power Equipment Operators (3) 
1 
2 
3 
4 

Truck Drivers (4) 
1 
2 
3 
4 
5 
6 
7 

----------------- ----

Notes: 

Tabfe~-1-2 

DAVIS BACON LABOR RATES 
Black Mesa and Kayenta Mines 

Hourly (1) Hourly 
Base Rate Frinae Benefits 

$ 16.72 $4.35 
$ 17.70 $4.35 
$ 18.46 $4.35 
$ 19.50 $4.35 
$ 20.44 $4.35 

$20.89 $9.31 
$24.16 $9.31 
$25.24 $9.31 
$26.27 $9.31 

$13.37 $6.79 
$17.18 $6.79 
$17.58 $6.79 
$18.20 $6.79 
$18.44 $6.79 
$19.02 $6.79 
$20.64 $6.79 

. Total 
Hourly Rate 
$ 21.07 
$ 22.05 
$ 22.81 
$ 23.85 
$ 24.79 
$ -
$ 30.20 
$ 33.47 
$ 34.55 
$ 35.58 

$ 20.16 
$ 23.97 
$ 24.37 
$ 24.99 
$ 25.23 
$ 25.81 
$ 27.43' 

1. Reference: Davis Bacon rates for heavy and heavy dams construction projects in Apache and Navajo Counties, Arizona. Last modified March 12,201.0(heavy) 
and March 12, 2010{heavy dams), (General Decision No.s AZ20100008 and AZ20100012). 

2. Laborers 
Group 1 - Laborer, general or construction; tool dispatcher or checker; 
Group 2 - Concrete laborer 
Group 3 -Operator and tender of pneumatic and electric tools; concrete vibrating machines 
Group 4 - Driller (jackhammer and/or pavement breaker); grade setter (pipeline); pipe layer 
Group 5- Drill doctor and/or air tool repairman; scaler (driller); form setter and/or builder; welder and/or pipelayer installing process piping 

3. Power Equipment Operators 
Group 1·- Equipment such as: winch truck, self-propelled compactor and tractor smaller than a D-5. 
Group 2 - Equipment such as: screening plant operators, backhoe/loader, drilling equipment and small loaders (3-6 yd;, capacity). 
Group 3- Equipment such as: cranes (15-100 tons), motor graders, loaders (6-10 yd;, capacity), universal equipment (0-10 yd;, capacity) including backhoes, clamshell and draglines. 
Group 4- Equipment such as: cranes (100+ tons), universal equipment including backhoes and loaders over 10 cy, and clamshell and draglines. 

4. Truck Drivers 
Group 1 - Trucks such as: pickups, station wagons, Vacuum pump truck, etc. 
Group 2 -Trucks such as: 2 or 3 axle Dump or Flattrack, Water Trucks under 2500 gal. Boom "A" frame, Ginpole Winch and similar. 
Group 3 - Field equipment servicemen and trucks such as: 4 axel Dump/Fiatrack, Fuel, Redi-Mixunder 10.5 cu. Yd, · 
Group 4- Trucks such as: 5 axle Dump or Flattrack, Water Trucks less than 3900 gal., Redi-Mix 10.5 to 14 cu. yd. and similar. 
Group 5 -Trucks such as: 6 axle Dump or Flattrack, Rock truck less than 16 cu yd and similar, Water Trucks over 4000 gal. 
Group 6- Trucks such as: 7 or 8 axle Dump or Flattrack, Redi-Mix 14 cu yd or over and similar. 
Group 7 - Trucks such as: Off-highway equipment such as Rock Trucks 16 cu yd to 25 cu yd and similar. 

File: 2010_Labor, Equipment, Reveg Rates.xls 24-1-2 



Table 24-1-3 
REVEGETATION COSTS 

Black Mesa and Kayenta Mines 

Spoil Suitability Sampling/Evaluation 
Sampling and Analysis (ac) 

Seedbed Preparation 
Disking (ac) 
Deep ripping (ac) 

Seeding 

$110.00 

$57.00 
$92.00 

Seed costs (ac) $179.50 
Seeding application cost (ac) $68.00 
Estimated seed costs per acre based on 201 0 prices. 

Mulching/Crimping 
Mulch Material (ac) 
Application w/ tub grinder or Haybuster/Crimping (ac) 

Fencing 

$446.00 
$95.00 

$4.24/linear foot installed with an average of 29.5 feet of fence per acre= (ac) 
47" woven wire with one top strand of barbed wire, mixed steel and treated wooden fence posts: 

Total Initial Reclamation Cost per Acre: 

Shrub. Tree and Cultural Species Planting 
Planting of seedlings for wildlife/cultural enhancement (ac) 
The actual cost per acre of a planting area will be higher. 
The above cost represents costs averaged over entire reclaimed area. 

Reseeding Cost 
Estimated 15-20% of acres require reseeding; however, based on "worst case" assumption, 
50% of area was assumed reseeding. Reseeding would include (per acre): 

Seedbed Preparation ( disking only) 
Seeding 
Mulching/Crimping 
Shrub, Tree and Cultural Species Replanting at 50% 
Reseeding Cost Subtotal 

File: 201 O_Labor, Equipment, Reveg Rates.xls 

$57.00 
$247.50 
$541.00 
$187.50 

$1,033.001 

$375.001 

$125.00' 

$1 '172.501 
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ATTACHMENT 24-1 

SUMMARY TABLES 

Direct Costs by Mine Area 

Direct Costs by Equipment Type 

Direct Costs by Project 

Worksheets Master Summary Table 

Fuel Tax Summary Table 



TABLE AREA PROJECT 

24-5-48 Black Mesa Equipment Scheduling 

24-5-48 Black Mesa Equipment Scheduling 

24-5-48 Black Mesa Equipment Scheduling 

24-5-48 Black Mesa Equipment Scheduling 

24-5-48 Black Mesa Equipment Scheduling 

24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 

24-5-48 Black Mesa Equipment Sc)1eduling 
24-5-48 Black Mesa Equipment Scheduling 

24-5-48 Black Mesa Equipment Scheduling 

24-5-49 Black Mesa On-Site Mobilization 

24-5-49 Black Mesa On-Site Mobilization 

24-5-49 Black Mesa On-Site Mobilization 
24-5-49 Black Mesa On-Site Mobilization 

24-5-49 Black Mesa On-Site Mobilization 

24-5-49 Black Mesa On-Site Mobilization 

24-5-49 Black Mesa On-Site Mobilization 

24-5-49 Black Mesa On-Site Mobilization 

BLACK ME_SA MINE TOTAL 
-

I 
-----

Ta 
BLACK MESA MINE 

Direct Costs by Mine Area 

TASK 

Equipment Requirements 

Equipment Requirements 

Equipment Requirements 

Equipment Requirements 
Equipment Requirements 

Equipment Requirements 

Equipment Requirements 

Equipment Requirements 

Equipment Requirements 
Equipment Requirements 

Equipment Requirements 

Interior Mobilization Hours 

Interior Mobilization Hours 
Interior Mobilization Hours 

Interior Mobilization Hours 

Interior Mobilization Hours 

I nterlor Mobilization Hours 
Interior Mobilization Hours 

Interior Mobnizatlon Hours 

----

EQUIPMENT 
EQUIPMENT UNIT COST 

Parts Trailer $1.36 

Office Trailer $2.04 
Equipment Trailer $23.50 

Flatbed Truck $41.20 
Service Truck $41.20 

Welding/Supply Truck $41.20 
Diesel Floodlighting $7.97 

Truck Tractor $63.32 

Light Duty Diesel Crew $12.42 

16M Grader $112.31 

Water Truck $172.60 
Support Equipment Subtotal 

16M Grader $112.31 

D7R Dozar $8D.43 

Atlas Copco Pit Viper 271 $362.37 
988H Loader $148.93 

7690 Rear Dump Truck $119.04 

9225 American Dragline $181.61 
637G p.p Scraper $250.64 

D11RDozer $319.91 
Mobilization Subtotal 

---------

LABOR 
HOURS COST QUANTITY 

3,200 

3,200 
4,800 

4,800 $24.37 

4,800 $24.37 

4,800 $24.37 

43,200 
4,800 $24.37 

28,000 $24.37 
9,600 $35.58 

8,800 $25.23 
120,000 

4 $35.58 
8 $33A7 
0 $33.47 
8 $35.58 

12 $27.43 
136 $35.58 
48 $35.58 

44 $35.58 

260 

I I I 
I 177,640 IIJQ_urs 

HOURLY TOTAL UNIT 
UNITS COST COST COST 

$1.36 $4,352 $4,352 

$2.04 $6,528 $6,528 
$23.50 $112,800 $112,800 
$65.57 $314,736 $314,736 

$65.57 $314,736 $314,736 
$65.57 $314,736 $314,736 
$7.97 $344,304 $344,304 

$87.69 $420,912 $420,912 
$36.79 $1,030,120 $1,030,120 

$147.89 $1,419,744 $1,419,744 

$197.83 $1,740,904 $1,740,904 
$6,023,872 

$147.89 $592 $592 

$113.90 $911 $911 
$395.84 $0 $0 
$184.51 $1,476 $1,476 

$146.47 $1,758 $1,758 

$217.19 $29,538 $29,538 .. $286.22 $13,739 $13,739 

$355.49 $15,642 $15,642 

$63,654 

I I I 
I $30,164,137 I 

,Jr.~~ 20'12 
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Tabla 24-1·4 
KAYENTA MINE 

Direct Costs by Mine Area 

I I I I EQUIPMENT 1- 1 LABOR 1 1 ::fHOURLY-1'· · .. TOTAL 1 UNIT 
-TABLE-I AREA ---- PROJECT TASK EQUIPMENT UNITCOST HOURS COST QUANTITY UNITS -J-cJ;lsl;:"'~~~-

24-3-02 J-16 Highwall Reduction Casi/Biast Highwall Atlas Copco Pit Viper 271 $3S2j7- 932 --,----- • :-__ .__ -~ f ~ $1,29~~ $1,386,53 
_24-_3~_0_3 J-16 __ _ _ __ . Backfill Mine Pits _ _ __ Doze Highwall _ _ . ()11R Dozer . $319.91 . _ 1,282 _ $35.58 1,~48,055 cy ~$355.49 ___ $455,738 .. . $M3 
-24-3~04- ----------------j::-1e ____ - ------------- ----·- ········ Eiackfili-Mi~~-i>its --- --------·--- ... oil:OOr=i;~·:;:;~-sp~-iis- · •···· ---- ··- -o11Ro~;,--;------- ---·-$319-:iii-.. -- · 2,868 ___ --$3s:ss- --·2;381;296- ·-·-c-y·- .. $355.49- - -$1-;ri19.;_~ ·- $o.43···:· , 

24-3-05 J-16 Backfill Mine Pits _Doze Back Two Spoils D11R Dozer $319.91 477 $35.58 493,370 cy '$355.~~ ~69,569 __ $~~~' :·, 
24-3-06 J-16 Backfill and Grade Ramps Backfill/Grade Ramps D11R Dozer $319.91 824 $35.58 _ 711,000 cy .$355.49 . $293,047 .f r-, !11 $0.!l1 .. · -,_: 
24-3;07 J-16 General Grading General Grading D11R Dozer $319.91 2,523 $35.~8 230 acres $355.49 ~~ ->'$3,~_01!.~~ ;: ~ 
24-3·08 J-16 Surface Stabilization Grade Terraces D7R Dozer $80.43 76 $33.47 58,580 lineal feat $113.90 $8,633 $0.15 .. ..1 

124:3-09 -- J-16 Surface Stab11lzation Grade Drainages/Downdrains D7R Dozer $80.43 16 $33.47 -~ lineal feet $113.90 $1,874 $0.20 .. ' ; 
24-3-10 _ _ _ J-16 Surface Stabilization _ _ _ _ _ Load, haul, andplace rlprap 769D Rear Dump Truck $119~04 __ _ 114 $27.43 _ 21,133 cy _ · $146.47 _ $1ti,714_ · ~ · $0~79 « 

j~:j:1o -~: · .. · ·· ...... ---j~is ............ ·-----------suif-;~~-slabinza!ion ___ --- - --- ___ , ______ t:il~'d;-i1~~~:-~;;d' pi~-;;~·ripr~p -- ------98iiH'Lil~d'~r- --- ~~148:9:3-- • -1ii5-- -·$35.58- ---(aa·o ..... . .... feet' - ~ $184.51 ·----$19;374;- · ...... $4.o4---

24-3-11 J-16 Topsoil/Suitable Material Replacement Suitable Material Placement 637G p.p Scraper $250.64 2,191 $35.58 645,850 cy •. $21!6.22 $627,108 $0.97 
'2'4:3'.12- - __ J-16 Topsoil/Suitable Material Repiacem_ent Topsoil Replacement 637G P·P Scraper $250.64 5,556 $35.58 ___!,076,416 ~-- $286.22 $1,~~ ~h._ 

24-3-13 J-16 Revegetation Revegetation Miscellaneous • • 417 acres · •. . __ $860,689 ~~ 
24-3·14 J-16 Revegetation Revegetation of Topsoil Stockpile Miscellaneous • 1 • • 11 acres • · $21,672 , _. ··. $;1;064.00 
24-4-01-- J-16- Genera1Gradlngat50% GeneraiGrading D11RDozer $319.91 1,103 $35.58 201 acres $355.49 ~5"':'':';~77" 

24-4-02 ------- J-16 SurfaceRippingat50% DozerRipping D11RDozer-RipperEqulpped $344.34 143 $35.58 201 acres $379.92 $54,329 $27D:29 -ii'i'oi- ··· ----- - ---------------J~16 ____ --- -- -- --------·---- ------- ---- -R'.;v~9~iauan~i soo;;· -----·- ------------------Rav~[iat~,i~ri · · · · · - --- -- -· -- ....... Mis~aiiari6olis - ····· · ·· ·· : ----- -------- -··· · ~ - -- -- --- 2o-i -·- · -a-c:;:;5 ___ ·· ···- ~- ...... ·-· -$207,432--- · ·-·$1 ;o32:1io---

24-4-os J-16 · Genera1Gradingat50% GeneraiGrading -----~~-ze_r ___ ~~~ $35.58 103 acres _ $355.49 $200,852 $1,941.22 
~~~ ___________ ___-!:!_~-- Surface Ripping at 50% Dozer Ripping Q~ 1R Dozer· Ripper Equippe<! ___ $344.34 ___ ?_3___ $35.~!_ 498,5~!!_ __ c_y _ ~.:.!!.~ $27,734 $0.06 

24-4-07 J-16 Revegetation at 50% Revegetation Miscellaneous • • • 103 acres • ··-- --- •• --- ·-
J-16 Subtotal I I 18,849 I 1- I $8,262,465 

24-3-02 J-19 Hlghwall Reduction Casi/Biast Highwall Alias Copco Pit Viper 271 · $362.37 4,834 • • $6,706,370 $1,387.33 
24:3-o:i- J-19 ----------sa~idiiiMiii-,i>iis ----- ------------------o~~'H-i!i·h';;;;;ii ------- ---------- ---- -----o11Roc;z;;;:-------- -"$it9.91 -- ---12;j~~= ~ --9~ii;&4s··· --·--;;y··--- $35~~-= · ---s4;3oi,539-- --$o~- --

24-3-04 J-19 __ Backfill Mine Pits Doze First Two Spoils 1-- D11R Dozer $319.91 11,330 $35.58 11,116,111 cy $355.49 $4,027,702 $0.36 
24-3·05 J-19 BackfiiiMinePits DozeBackTW()Spoils D11RDozer $319.91 2,672 $35.58 2,247,000 _~!/__ $355.49 ~~~-
24·3-06 J-19 Backfill and Grade Ramps Backfill/Grade Ramps D11R Dozer $319.91 5,428 $35.58 4,681,434 cy $355.49 $1,929,600 . $0.41 

1-2i3:o7 J-19 General Grading General Grading D11 R Dozer _"$319.9_1_ 8;349' "'$35.58 --- 761 acres $355.49 $2,967,986 $3,900.11 
124:3:08 J-19 Surface Stabilization Grade Terraces D7R Doze~ _ ~~ _______!!~- __!3_3~ ___1~ -W~~al f~~ ~13;90 ~l2~~~-7 _ ~ 

24·3-09 J-19 Surface Stabilization Grade Drainages/Downdralns D7R Dozer $80,43 29 $33.47 16,900 lineal feet $113.90 $3,300 $0.20 "2i3:1o · ·- · .... ---------------------·:i:19 ·· - · · ----- --- ---- · - · 5;;;:r~ca-sia-iiiiiztiliar,- -- ------ -------c~ad:-h'~~~~-~-;;;i-j;iaca-rlpra'P _________ - ---- ·· ----9ssfi i:aada~- - ·----- ........ $148:93 ____ =--·:185 --~ ---s.4so·--- -- -feat ____ --lis4:s:;- ·- --$34.1~ -$4:o4 __ _ 

· 24-3-10 J-19 Surface Stabilization Load, haul, and place riprap ~ Re~r Dump Truck $119~~ -~ $27.43 _ 52,767 C::L _ _!!~~- _____!!i_;z~ -~_!____ 
_24-3·11 J-19 Topsoii/Suil':'ple Material Replacement Suitable Material Placement 637G p.p Scraper $250.64 14,115 $35.58 4,161,626 cy $286.22 $4,039,~-~-~I__ 
24-3-12 J-19 Topsoil/Suitable Material Replacement Topsoil Replacement 637G P·P Scraper $250.64 31,708 $~~ ~~~~-__ c_y_ $286.22 $9,075,464 $1.31 
24-3-13 J-19 Revegetation Revegetation Miscellaneous • • • 2,687 acres • $5,545,969 $2,064.00 
~~~ J-19 - Revegetation Revegetation of Topsoil Stockpilll____ Miscellaneous .~ ___ • -~ ~8 __ ~ __ • ____ $326,11~- ___g,_~~-

24-4-01 J-19 General Grading at 50% General Grading D11R Dozer $319.91 2,194 $35.58 400 acres $355.49 $779,945 $1,949.86 
_2-t_:4:_02_ 4:19· ···-- --··· -- --------sl.lif~~-~ Rippin9-Si~~=------- · ·· ·- ····-- ·- o~ze[Ri;;_pi~9 · · ···-- ------- -o1ii:io~~;~ i:iij;j;ei'EiiliiiJil~d' ·-- --$344:34-- - ----2aT-- :--$35:5&- =-=~ =-~~~ ~r :.:::~Ji~,=)27o:&9~.:::: 
~~----J--~-------- Revegetation alSO% Revegetation _ ---~~~~~ous • • 1~ 400 acres • $412,800 1-~.!!~32.00 

24-4-05 J-19 General Grading at 50% General Grading· D11R Dozer $319.91 8,102 $35.58 1,477 acres $355.49 $2,880,180 $1,950.02 

1
24=i'os _ J-1.9 _ -~-Surface ®>Ping at 50~ Dozer Ripping ~poZ..r- Ripper Equipped $344.34 _1_!~~!. __ ~~ ~8,680 cy $379.92 $400,056 -·-~-

24-4-07 J-19 Revegetation at 50% Revegetation Miscellaneous • • • 1,477 acres • $1,524,264 $1,032.00 
J-19Sub~ -T 102,98_6_1_ I ·1 $46,098,804 

24-3·02 J-21 Single Width Highwali Reduction Casi/Biast Highwali Atlas Copoo Pit Viper 271 $362.37 648 • • • • $898,075 $1,385.92 
~i'_!!!_ ____ ~_ingleWidth BackfiiiMinePits Doze-Highwall __ D11RDoze! _ $319.91 1,429 $35.58 1,168,195 cy $;!55.49 $507,995 $0.43 -

24-3·04 J-21 Single Width Backfill Mine Pits Doze First Two Spoils D11R Dozer $319.91 1,643 ~~~ __:!,363,556 __ cy__ $355.49 ~~~_g._~ 
' 24-3-05 J-21 Single Width Backfill Mine Pits Doze Back Two Spoils D11R Dozer $319.91 368 $35.58 381,333 cy $355.49 $130,820 $0.34 
-24-3::06 --------J:21-slr19i~----- • Backfill and Grade R~mps Backfill/Grade Ramps D11R Dozer $319.91 -- ---{629 $35.58 1,404,922"- ---r;y- $355:49". $579,093 $0.41 

~~:_~!- J-21 Single Width Ge_neral Grading General Grading D11R Dozer $319:91-~ $35.58 251 acres -$355.49 $9?~ _ $3,900.48 
24-3-08 . _ _ J-21 Single Width .. _ . .. . Surface Stabili~lion . . _ . . Grade Terraces . _ _ D7R Dozer _ . . _ $80,43 . . ~01 __ . $33.4! 155,620 _ lineal feet $113.90 $22,933 _. . $0.1~ 

:::!_i3~-ci9- _ ... ·-··- --·---J-21-Singie Width - .. ---- -- --------- ---·-s;;;:r~si~biiizati~,-r,-- ---- ----- ---· -· ---Gr~.i;Drai-na9es/o~w~d~~-~~s - --- · D7R Dozer · - ~= -- $8ii~43 -- · · 1~ -$33.47- .. ___ 12,200 -- lineal feet $11iiio -----$2,392_____ - · · $o:2o 

24-3-10 J-21 Single Width Surface Stabilization Load, haul, and place riprap 9BBH Loader $148.93 134 $35.58 6,100, feet $184.51 $24,724 $4.05 
2.j:3:1Q ------J~~----- ----su;:;;;egw;m;;u;;;;--·- Load, haul. and place tlprap 769D Rear Dump Truck $119.04 210 $27.43 24,267 cy $146.47 $30,759 $1.27 

24-3-11 J-21 Single Width Topsoil/Suitable Material Replacement Suitable Material Placement 637G P·P Scraper $25ii-:-~ ~- $35.58 839,450 cy $286.22 $814,868 $0.97 
24=3-12- - J-21 Single Width Topsoil/Suitable Material Replacement Topsoil Replacement 637G p.p Scraper $250.64 6,396 $35.58 1,399,083 --c-y - $286--:22 -$1,83o;663"' ~31"" 
24-3-13 J-21 Single Width ------Rev~----- Revegetation- Miscellaneous -----1--~= -

1
__:___ _ S42 -=: ___ acres _ _: ____ $1,118,688 $2,064.00 . 

24-3-14 J-21 Single Width Revegetation Revegetation of Topsoil Stockpile Miscellaneous • • · • 12 acres • $24,768 $2,064.00 

,J _c._ 
_f-,_ 

< 

YS· 

J-21 Single WidthSubtotali ~ 18,280 I 1- I -- $7,548.868 
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Ta~4 
KAYENTA MINE 

Direct Costs by Mine Area 

I ___J I EQUIPMENT I I LABOR I . I I HOURLY I TOTAL 1- -UNIT 
I TABLE I AREA I PROJECT TASK I EQUIPMENT UNITCOST HOURS COST QUANTilY UNITS COST COST COST 

24-3-04 J-21 Double Width Backfill Mine Pits Doze First Two Spoils D11 R Dozer $319.91 4,456 $35.58 3,603,111 cy $355.49 $1,584,063 $0.44 
24-3-05 .. J:21 DoubleWidth . . ... . BackfiiiMinePlts . . DozeBackTwoSpolls . . . . . D11RDozer . $319.91 724 $35.58 644,213. cy . $355.49. $257,375 . . . $OAO ··24:3:os· --·--·-- ··----·····:;:21-o~~i;i~"\i.,,-id.th··---· ·-······· · · ·- · ·---·----s-;~kfii~-~;;dc;;~d~.R~m,;~- ················ -- ··-····---·------eii<:kfilliaradaRai:n;,-;;-··---··-·····-···· ··--·---·-oi1fi-Oc;~----- -·-···-$319:91- ······· --:;~357 ___ -$35.58 -1;1-7o·;3s9- ·---··c.-f··---·- ·-$355:49- -·- ··$4ii2;4aa··-·- ----$-o.41 __ _ 

24-3-07 J-21 Double Width General Grading General Grading D11R Dozer $319.91 1,898 $35.58 173 acres $355.49 $674,720 $3,900.12 
I 24-3-08 _ J-21 Double Width S.L:Jrface Stabilization Grade Terraces D7R Dozer $80.43 104 $33.47 80,730 lineal feet $113.90 $11,846 $0.15 

24-3-09 J-21 Double Width Surface Stabilization Grade Dralnages/Downdrains D7R Dozer $80.43 22 $33.47 12,670 lineal feet $113.90 $2,506 $0.20 
24-3-10 J-21 Double Width Surface Stabilization Load, haul. and place riprap 769D Rear Dump Truck $119.04 114 $27.43 26,650 cy $146.47 $16,698 $0.6l 
24-3-10 J-21 Double Width Surface Stabilization Load, haul, and place riprap 988H Loader $148.93 139 $35.58 6,335 fast $184.51 $25,647 $4.05 
24-3:11 . J:21 Double.Width . Topsoil/Suitable Material Replacement Suitable Material Placement 637G P-P Scraper _ $250,S4 2,542 ~35.58 662,886 cy $286.22 . $727,571 $1.10 

-24:3:1£ ······ ... -·--- - ":i-ii·o~uii~ wiCiiil·-·. ---T~p~~ii/s~ii~i>ie M~t~ri~l· R~plac~m-..iii ____ ·--------- . --,.,;;;;~il Rapi,:;;;~n;·.;;;t·---------·- 637G-P-P Scraper--- ----$25o.64·-·· ·-··· 6,191·--- ··sas:sa- 1;1o4;ii11 -··--c..;·--- -$286.22"- - -$1,771;988-- ···----· $1·:so-····-
24-3-13 J-21 Double Width Revegetation Revegetation Miscellaneous • • 428 acres • $883,392 $2,064.00 
24-3-14 J-21 Double Width Revegetation Revegetation ofTopsoil Stockpile Miscellaneous • • • 154 acres • $317,856 $2,064.00 
24-4-01 J-21 DoubleWidth Genera1Gradingat50% General Grading D11RDozer $319.91 1,465 $35.58 267 acres $355.49 --$520,793 $1,950.54 
24-4-02 J-21 DoubleWidth SurfaceRipplngat50% DozarRipplng D11RDozer-RipperEquipped -~~44.34 190 $35.58 267 acres $379.92 ~~-~ 
24-4-03 J-21 Double Width Revegetation at 50% Revegetation Miscellaneous • - 267 acres • $275,544 $1,032.00 

Ht~~~- ··········---t~{6-~~~~:-0~~m -·- ---·--··-·--~:~:~ ~~;~i~; !::~~--- -···- ------·- ··-···-·~5;~;1Ri~~*~g ________ ........... _o.i1Ro;~:~~,M~}:fEqljipped- ·---~~£:~~-·-· ·····-~~1~!!_- ·--m~~!· --3;s~!:4oa··· ---a:lS-~~ ---~2~~:~w- -~~~~~~~···· 
24-4-07 J-21 Double Width Revegetation at 50% Revegetation Miscellaneous - • 760 acres $784,320 $1,032.00 

J-21 Double Width subtotall I 23,913 I I I I I 10,096,857 
I 24-4-01 I N-1 I General Grading at 50% I General Grading D11R Dozer $319.91 I 773 ·1 $35.58 $274,794 

24-4:02 N-1 Surface Ripping at 50% Dozer Ripping D11R Dozer- Ripper Equipped $344.34 101 $35.58 $38,372 
24-4-03 N-1 Revegetation at 50% Revegetation Miscellaneous • • $145,512 

N-1 Subtotal I 874 $458,678 

$1,948.89 
$272.14 

$1,032.00 

24-4-~~------- N-2 I Surface Ripping at 50% 
24-4-03 N-2 Revegetation at 50% Revegetation 

D11R Dozer 252 $35.581 . 46 I acr~s $355.491 $89,583 -$1,947.47 
D11R DoZer- Ripper Equipped 33 $35,58 --46-- a«?,res $379.92 ~2,537-- $272.~-

Miscelleneous • - 46 acres • · $47,473 $1,032.02 

General Grading General Grading at 50% 24-4-01 N-2 
Dozer Ripping 

N-2 Subtotal I 285 - $149,594 
24:-4-01 N-7/8 GeneraL Grading at 50% I General Grading D11R Dozer 
24-4-02 N-7/8 SurfaceRipping_l!~~~-- __ Dozer Ripping _D11RDozer-RipperEquipped 
24-4-03 N-7/8 Revegetation at 50% Revegetation Miscellaneous 

---- ------N~-?~ffl~S~u~bt~ota~l~-----4 

24-4-03 N-10 .. ~L. ···· · _ _;~;. ··- .... J ---~;; ···- -·· ···-····· "iE:"' ···-- 21~;~i:r.::l~-;~_~_-··--:;~c;;-l;---·····_···~-----:l-------'=---1 
24-4-01 

,·§§ ~~-~---·-r:l ~- ··- -1----~:~~li~=---·~ 
Doze First Two Spoils D11 R Dozer ~~-1 _ 6,062 $35.58 5,032,444 cy $355.49 $2,154,980 -$0.43 
DozeBackTwoSpolls D11RDozer $319.91 1,264 $35.58 899,769 cy $355.49 $449,339 $0.50 
Backfill/Grade Ramps D11R Dozer $319.91 905 $35.58 780,239 · cy $355.49 $321,718 $0.41-

3enerai .. Grading-·-:----r----:--D11RDozer $319.91 . 2,984 . $35.58 . zn- -acres . $355.49 ~~ $3,89U3 
24-3·08 N-11 Surface Stabilization Grade 'ieii~~as· -·--·-····- ------ -· -·- · ------o7R'D~-;;·-··-- --- ·---$8o~43 _____ ---168 ____ - $33.47- ----129~!i2o___ liii.8ai i&ilf ·-H1i9o- ·-- -$19; 1"46-- ·--- · · · ·$o:1"5- --
24-3-09 N-11 :ounace :>tabllization ----- -- Grade Drainages/Downdrains D7R Dozer $80.43 · --1-9- $33.47 11,300 lineal feet $113.90 $2,206 $0.20 
24-3-10 N-11 Surface Stabilization Load, haul, and place rlprap 769D Rear D-;,mp Truck $119.04 105 $27.43 24,467 cy $146.47 $15,341 $0.63 
24-3-10--~-------N--1·1 Surface Stabilization Load, haul, and place riprap 988H Loader $148.93 124 $35.58 5,650 feet $184.51 $22,879 $4.05 

1
1~ . N-11 Topsoil/Suitable Mai-.,riai"R8Pi8ceme~- Suitable Material Placement 637G P-P Scraper $250.64 2,861 $35.58 808,474 cy $286.22 $818,875 $1.01 

1~ ___ N-11 Topsoii/Suilable Material Replacement Topsoil Replacement 637G P·P Scraper $250.64 8,544 $35.58 1,347,456 cy $286.22 ~~445,464 ~ 

24-3-13 . N-11 . . . . .. Revegetation . . Revegetation . . Miscellaneous . _ .... ~ . ~ • . .. .. 522 acres . - $1,077,408 . $2,064.00 
~ =--=-==..--==.::liJ.C:::=.:=.:== --- ···----··-·-· -Revegetation ·· ·R:;;v~9elaii~~ -~i-r~;,;;~iislocl<i)iie _______ ---Misc9iJ;;;;;;;u-~-·---· - · · · · • · -~---··---- ------~·---· - ·---~-- -· •·· -·-··4'f-··--·- ·-·-··acr&ii ____ -- ·--~ ····--· ········ $ii7;ii09 ---- -·-$2,o64:o2 ·· 

1

24-4-01 N-11 General Grading at 50% General Grading D11R Dozer $319.91 1,695 $35.58 309 acres $355.49 $602,556 $1,950,02 
24-4-02 N-11 Surface Ripping at 50% Dozer Ripping- D11R Dozer- Ripper Equipped $344.34 ~ $35.58 309 acres - -$379.92 --$~ $2ro.49 
24-4-03 N-11 Revege~ationat50% Revegetation Miscellaneous • • ----~- ~~ • $318,888 $1,032.00 

I
·~ 24-4-05 N-11 GeneraiGradingatSO% GeneraiGrading D11RDozer _ _!~ 2,304 $35,58 420 acres $355.49 $819,049 $1,950.1~ 

24-4-06 N-11 Surface Ripping at 50% Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 299 $35.58. 2,032,800 cy $379.92 $113,596 $0.06 
24-4-07 N-11 Revegetation at 50% Revegetation Miscellaneous • • 420 acres • $433,440 $1,032.00 

N-11 Subtotal( 27,554 I ---1 - $10,856,25g 

I 24-4-01 I N-14 I General Grading at 50% G~~l Grading 
24-4-02 N-14 Surface Ripping at 50% Dozer Ripping 
24-4-03 N-14 Revegetation et 50% -------Revegetation 

D11R Dozer $319.91 I 543 I $35.581 99 I acres I $355.491 $193,031 
D11R Dozer- Ripper Equipped $344.34 71 $35.58 _ 99 acres $379.92 $26,974 

Miscellaneous - - • 99 acres $102,168 
N-14Subtotall 614 ---l- I $322.173 

I 24-4-_o~ N-14E I General Grading at 50% j General Grading D11R Dozer ___ . _ $355.491 $36,971 
24-4-06 N-14E Surface Ripping at 50% Dozer Ripping D11 R Dozer- Ripper Equipped $379.92 ~ 
24-4-07 N-14E Revegetation at 50% Revegetation Miscellaneous .• $4,907 

N-14E Subtotal! 118 I $47,197 

$1,949.81 
$272.47 
$1,032.00 

$1,945.84 
-$0.06 

$258.26 

201 O_Area_Project_Equlp_Kayenta_1.xls 24-1-4 
2of 13 



Tabla 24-1·4 
KAYENTA MINE 

Direct Costs by Mine Area 

":-:.. 

~ .... ,. ,.,.·: 

TABLE AREA PROJECT TASK EQUIPMENT ~~~:~;:; HOURS ~~TR QUANTITY UNITS H~~~~y TCO~:; ~~~~ 
24-3-02 N-9 Higbwall Reduction CasUBiast Highwall Atlas Copco Pit Viper 271 , ··$362.37 1,004 • • • $1,393,914 $1,388.36 
24-3-03 J\1~9 . . ...... .. . . .. Backfill Mine Pits _ . ... . .. . . Doze Hi~hwall . _ . .. D11R Dozer ·,:, $319.91 .. 918 · $35.58 . 990,000 . cy . . . $355.49 $326,34~ . . $0.33 i;j':3::ii4- ·· ·· N-9··- ·· · .. ·· .. · --·-· -~ Bacilfiii.Mine Pits · .. · · ·· ··· · .. • -ooze First Tw~ spoils-· - --- ---61-1 R Dozer ·- ':'$319.91-- ---2",914-: :-$35:58-· -2;418;696- ·-·----c-y··· .. '"$355~49 · ...... $1~o35;·a98 · · ·-· · $M3 

24-3-05 N-9 BackfiiiMinaPits DozeBackTwoSpoils D11RDozer $319.91 1,130 ·$35.58 8!14,059 cy $355.49 $401,704 $0.50 
24-3-06 N-9 Backfill and Grade Ramps Backfill/Grade Ramps D11R Dozer $319.91 1,961 $35.58 1,691,33il" cy $355.49 $697,116 $0.41 
24-3~07. N-9 General Grading General Grading D11R Dozer $319.91 5,299 ,. $35.58- 483 acres $355.49 $~-~ $3,900.09 
24-3-08 N-9 Surface Stabilization Grade Terraces D7R Dozer $80.43 ,168 $33.47 129,920 lineal feat. $113.90 $19,135 . $0.15 
24-3-09 N-9 Surface Stabilization Grade Drainages/Downdrains D7R Dozer $80.43 19 $33.47 11,300 lineal feet $113.90 $2,164 $0.19 
24·3-10 . . . . . N-9 . Surface Stabilization . Load, haul, and place rlprap 769D Rear Dump Truck ~119~04 105 $27.43 24,467 cy_ $146.47 $15,379 $0,63 

--2;j::i::io- ------------------------N-=9-------·-·-·----- -----s~;t;.;-~-stsbiti;;!io~----------- -----L:~-;.'d:t;;.;J."·a-,;-d·Pi;;~~-;i,;;~;,---- ·-- ------·9iiiil-iL~ad~7-- -· ............ s14s:93 ___ ··--:,-24- -$35~58- -5,sso--- ---t-&i.t-- -$11i4~51- --$22;&79-- $4.o5 __ _ 

124=3.11 N-9 Topsoil/Suitable Material Repiacem':'nt Suitable Material Placement 637G P-P Scraper $250,64 5,606 $35~~ -~462,06l.__ __ cy __ ~'~~ -~~~04,5~!_ ~ 
~3-1~ N-9 Topsoil/Suitable Material Replaceme_l!__ Topsoil Replacement 637G P-P Scraper $250.64 __ 14,19!_ .. l~~.:~ -~'436,779 ___ cy__ $286.22 $4,062,607 __ $~ 

24-3-13 N-9 Revegetation Revegetation Miscellaneous • • • 944 acres • $1,948,416 $2,064.00 
24-3-14 N-9 Revegetation Revegetation of Topsoil Stockpiles Miscellaneous • • 45 acres - $92,881 $2,064.02 

N-9 General Grading at 50% General Grading D11R Dozer $319.91 773 $35.58 141 acres $355.49 $274;794 $1,948.89-
N-9 SurfaceRippingat50% DozerRipping D11RDozer-RipperEquipped $344.34 101 $35.58 141 acres · $379:92' $38,372 $272.14 N-!:i' --------------- ------·---- R;;v;;[j;;i81i~n~-iso% ______ -----·---- .... ---R~vsg~t~iiO'~--- Miscellaneous - ·- ----- ---·------ ..... -:·------ ·- - ......... '''141 H ... -- •• - a~i-;~ ............. ~- ... .. . . .. $145~512'' $1,ii32:-iiii . 

24-4-01 

... 2..~.:.0.2. ..... 
24-4-03 

N-9 Subtotal! I 34.316 I $13,965,401 
24-5-0~ Kayenta ~ Facilities Demolition Demolish Facilities Miscellaneous - • • • Is • $2,524,852 $2,524,852 

I EL ------- __ _E __ ----___ :;;;;-'_ ___ -~~~_,;--~-~=-~;:: __ ::; _.:, ___ :: ~;;._ __ :=~~ _:,;_ =:i~,_ _.:t;_ 
24-5-04 Kayenta · Surface Ripping Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 863 $35.58 2,928,200 cy $379.92 $327,871 $0.11 

I 24-5-05 Kayenta GradeFacilitiesAreas FacilitiesAreaGrading ------- D11RDozer $319.91 4,081 $35.58 2,928,200 cy $355.49 $1,450,755 $0.50 
24-5-06 Kayenta Topsoil Replacement Haul and Place Topsoil 637G P-P Scraper $i~ 5,576 $35.58 1,260,413 cy $286.22 $1,595,963 $1.27 
24-5-07 Kayenta Revegetation Revegetation Miscellaneous • ---'-~ • 1,005 acres - $2,074,321 $2,064~00 

Major Facilities Subtotal! 1 18,5'1'4 __ [ __ I $10,929,462 
24-4-01 Kayenta Facilities . . General Grading at 50% . General Grading D1_1R Dozer . ~319.91 1,569 $35~58 2~6 acres . $355,49 $557,764 . $1,~50.22 
24:.j:.iii ·-- -----i<;.;;;~,;-ia-F-Iiciiiii~s .. .................. ...... · ·--------·-·-sliria<ieR'iiJiJin9 ·a-i·so% ------ ------· ----------ooZ9i--~liJiJi~9----------- · oi·i-R'o'Oiei--=·R'iiiilai-E:(JUi~ii~'[ ·-·si¥.34-- ----2o4 ___ =$~5~58·- =iss---~ ·-a-.:r-as---- -:-1379.9r =JjfJ§.4 _____ .::=: $27ii~99-- ··· 

24-4-03 Kayenta Facilities R~vegetation~t50% Revegetation Miscellaneous • • • 286 acres • $295,1~,;.__ $1,032.00 
24-5-32 Kayenta Ancillary Roads Culvert Removal Culvert Removal/Disposal Miscellaneous 6,960' feet $26,126 $3.75 

-24-5-32 Kayenta Ancillary Roads Culv~rt Removal Culvert Removal/Disposal D11R Dozer $3J~ ___Ji~ . $35.58 294,408 cy $355.49 $212,228 __!Q,l!____ 
24-5·33 Kayenta Ancillary Roads Surfacing Removal Surfacing Removal/Disposal D11R Dozer $319.91 220 $35.58 ~~ __ c_y -I~ __ $78,208 _$0.22_ 
24-5-34 Kayenta Ancillary Roads Surface Ripping . Dozer Ripping D11R Dozer- Ripper Equipped $344.34 317 $35.58 1,076,522 cy 1~ $120,435 $0.11 
24-5:35_ . Kayenta Ancillary Roads_ . . Grade Ripped Areas . . . Grading . . . . . D11R Do;rer ~319.91 . 7,809 . . $35.58 . 712 acres $355,49 ~2,776,021 $3,898.91 

"iis-:is- ..... ----- -- -----Kay~ntaAnc'iii~ry-R~~~ ------·------- ... ---u-- Topsoil Repla~~ment ....... Ha~l~niPiaceTop;;U-- ------------ ·-----·-ii37<3'"i'--Pscr~p;;·---- . -·- - $25o:64 ____ -. 13;818--- . "$35:58'" -1~83i;26S"" - - cy ---· -$286.22- ---$3;954,9811"" .. $2: f5 .. --

24-5-37 Kayenta Ancillary Roads Revegetation Revegetation Miscellaneous 712 acres $1,469,052 $2,063.28 
24-5-08 Kayenta Conveyors Conveyor Demolition Demolish Conveyor Miscellaneous --:--- • · 90,610 feet - $5,50~ ~ 

24=5-50 Kayenta Draglines and Shovels Dragline and Shovel Removal Disassemble and Remove Draglines and Shovels Miscellaneous • ---~-- ---.- -----;;---- --:-· --~-- ---$8iiil,iiili)- ---NfA--1 
24-5-43 Kayenta Environmental Monitoring Sites Off Permit Environmental Monitoring Sites Concrete Removal/Disposal Miscellaneous • • • $23,102 $23,102 
24-5-44 Kayenta Environmental Monitoring Sites Revegetation ---- Site Reclamation Miscellaneous • - • 9 acres • $1!1,577 $2,064 
24-5·44 Kayenta Environmantal Moniiorlng Sites Grade R~claimed Area Sit~ Reclamation _____ --------o:liROoz;,:---- "'$319:91- --99-- $35.58 --9-- acres- $35§:49 -$35,194-- -$3,910--

-z;j':s'.:.14- ----------i<ayaiiia-ca;:;dt8Tn:1'Areii-s -------- -------t::andtsrm-R'amoval ··· .......... ---- ---- ·-·--fi~i:ii c,;.-~dr~;;;,-Mai~rial ____ - ···-- ----··s37G'-i'=F>-s~;,;-p;;------ --- ··$2"5tis4 ____ ----54 ___ --$3s:ss- ---s;ooo _____ -·-.;-y--- ---$286.22- ---·$15;456- -- -lio!i ---

. .!~~ KayentaLandfarmAreas SurfaceRipping __ . DozerRipping D11RDozer-RipperEquipped - $344.34 · .. 4 $35.58 12,100 ---~-y-~_____!12_~~ 
24~~ Kayenta Landfarm Areas Grade Landfarm Area -----~ndfarm Grading ____ __ D11R Do!B.!.__ ____ --~~!!:!.1- --~~-- ..J-~~1!_ ~~-----~'f.__ ~~!.. __ J~.!?.!.? __ .c. .... _$0.44_~-

. ..!~5-17 _ K~yenta Landfarm Areas _ __:ropsoil Replacement __ Haul and Place Topsoil 637G P-P Scraper $250.64 37 $3_5.58 6,050 cy $286.22 $10,590 $1.75 
24-5-18 Kayenta Landfarm Areas Revegetation Revegetation Miscellaneous - - - 2.5 acres $5,160 $2,064.00 
~- Kayenta Monitoring Wells Reclaim Monitoring Wells Well/Site Reclamation Miscellaneous · ---.---~- r---:· - · · $~ -s37,2oo 

24-5-46 . . Kaxenta N-11 Coal Handlin~ Facilit¥ . CuUFill Earth.;,~;------ CuUFill Earthwork 637G P-P Scraper . $250.64 2,478 $35~58 . 659,063 cy $286.22 $709,253 . $1.08 -
-24:5:47· ·--·i<ayania'N:11.ca~i-Handii~s-F'acliiiy_______ Grade Facniii~;u:;;;;~- ···· - · ...... ·---------·i=acliiti~-AT'~-G'i-8d!;l9- ------o1-1Ro~;;,:·----------: ----$3~:-91-- -- ·714 · ~35:58= -422.795·~= ·----c;y·--- -$35-5~49- -$253;82o-- ----·$ii~6o----

24-5-21 Kayenta Permanent Roads Dozing to Narrow~~----- Doze Roads D1_1R Dozer $~~ __ 8_0 _ $35.58 __!84,12~ __ c_y _
1 

$355.49 ___g_8,43_9 __ t~~ 
24-5·22 Kayenta Permanent Roads Surface Ripping to Narrow Road Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 ~- $35.58 . _ 552,378 __ c_y__ $379.92 ~) ,927 _.!fl,1!__ 
24-5-23 Kayenta Permanent Roads Grade Ripped Areas Grading D11R Dozer $319.91 2,504 $35.58 228 acres $355.49 · $890,147 $3,904.15 

24=5.24- Kayenta Permanent Roads ;--;;p;~.;-;ment Haul and Place Topsoil 637G P-P Scraper $250.64 4,518 $35.58 589,203 cy $286.22 ~~93,142 ---$2.19 _ 
24-5-25 Kayenta Permanent Roads Revegetation Revegetation Miscellaneous • • - 228 acres - $471,119 $2,066.31 
24-5-09. --:---~ . Kaye~ta Powerlines ... . . . - -~iiities-Po~.verlines -_ --.-. ---. --R;,;;-.;;;;;·Powerlines .. _ Miscellaneous . • . - --.-· ---=i75,6~ ~feat----:-.-~-- .. $232;9so- - $1.3_3_ 

-2,4:5:2&. ·-·- .. --t<-;.yenta Primarvfia'acis-· ... -- ....................... -· ·cu1~~rt Ramo~~~. .. .. ................. ·----·---- ci:ii~;,.tRe;:,~-y~i/Di~f,~aat _____ .. - ---Mi;c;;;iia-;:;;;;,~--- - - ----~------ ------::-··- ----~--- --1·1;4sil-- ---iliiit- ------------- - ---- $2s;5o4 --·- ---$:i.ii 
124-5-26 KayentaPrimaryRoads CulvertRemoval CulvertRemovai/Disposal D11RDozar $319.91 --~!!_--~~~~~-..E_y__ $355.4!._~~~ 

24-5-27 Kayenta Primary Roads Surfacing Removal Surfacing Removal/Disposal D11R Dozer $319.91 724 $35.58 714,107 cy $355.49 $257,~ __ $~ 
24-5-28 Kayenta Primary Roads Surface Ripping Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 631 $35.58 2,142,320 cy $379.92 $239,730 $0.11 
24-5-29 Kayenta Primary Roads Grade Ripped Areas Grading D11R Dozer $319.91 12,141 $35.58 1,107 acres $355.49 $4,316;004 $3,898.83 
Z4-5-30 Kayenta Primary Roads Topsoi~ Replacement Haul and Place Topsoil 637G P-P Scraper ___ $250.!!!...__ 16,217 $35.58 2,856,427 cy $286.22 $4,641,630 · $1.62 
24-5-31 Kayenta Primary Roads Revegetation Revegetation Miscellaneous • • • 1,107 acres - $2,283,961 $2,063.20 
24~5.1_o __ ------------------i<~-y;;;ia's~~;I&-P'its __________________ -----------······siJrt-;;~;;--fii;;;;i~9--- --············-----······---o;;z..r Rii:i;;i;;9·----------------··-- -D11Fi .. o~·z;;;·:-R'i;;p;;;e<1Uip;_;~-- --'$3~}"--- ·-·so____ $35.58 ·--271~ii4o-···- --···cy······-·· --$379.92-- ·-----$3o;394 _____ ··· -····so:11·····---

.J4-5·1 ~- Kayenta Scoria Pils Grade Scoria Pit Ar~- Scoria Pit Grading 011 R Dozer $319.91 336 $35.58 271,040 cy $355.49 $119,445 $0.44 
_24-5-12 Kayenta Scoria Pits Topsoil Replacement Haul and Place Topsoil 637G P-P-scraper $250.64 725 $35.58 144,554 __EL_. $286.22 $207,510 $1.44 
24-5-13 Kayenta Scoria Pits Revegetation Revegetation Miscellaneous - - ____ -___ ·5_6_ ~- - $115,584 $2,064.00 

I 24-5-38 KayentaWaterStorageandSedimentationPonds _9~~9utSediment SedimentRemoval 9225AmericanDragiina $181.61 --~-~-5.58 '54,840 cy $217.19 _$166,1!!J~~:!!!_ 
24-5-38 Kayenta Water Storage and Sedimentation Ponds Clean Out Sediment Sediment Removal D11R Dozer $319.91 497 $35.58 356,460 cy $355.49 $176,679 $0'.50 
24:-5-39 . Kayenta Water Storage and Sedimentation Ponds Embankment Removaf . Grade Embankment into Basin D11R Dozer $319.91 674 $35.58 483,867. . cy $355.49 . $239,600 ~0.50 -ii'54o- ......... i<iiy;;;;t;;·w~l~-r-si~;ii9ii-~~ds;d·i~il~~~~;;;p-.;;,Ci;· -- ···-----· -------<i~iid'iiP'o~d- A~~;,;· -- · ............. -------- -- ·· ····· .......... Cir~Ciin-9 ..... - - · ·· ······ ................. ··· .................. o1·1 R'-6~;;;:·------------·-·· -------·$319.9:;-·----· ·---3:539 ....... - $35~58- .......... 323 - .. -- · ·---a-cre~--- $355~49--· ---$1;25a;oi9 .......... $3,894~98-· 

24-5-41 Kayenta Water Storage and Sedimentation Ponds Topsoil Replacement Haul and Place Topsoil 637G P-P Scraper $250.64 2,824 $35.58 832,635 ;,y- $286.~~ $808,28~-~ 
24-5-42 Kayenta Water Storage and Sedimentation Ponds Revegetation Revegetation Miscellaneous • - - 323 acres - $665,764 $2,061.19-

0ther Facilities Subtotali 75,329 i 2010 Area Prf>Ai;6~ Kayenta 1.xls 24-1-
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Tab~4 
KAYENTA MINE 

Direct Costs by Mine Area 

I I EQUIPMENT I LABOR I I I HOURLY I TOTAL I UNIT 
I TABLE! AREA I PROJECT I TASK EQUIPMENT UNIT COST HOURS COST QUANTITY UNITS COST . COST r-cosT 

24-5-48 I Kayenta Equipment Scheduling Equipment Requirements Parts Trailer $1.36 4,800 • • $1.36 $6,528 $6,528 

---···-···-·-··----·-·-'51i1X"'':It~---·---··--------·----·- --·------~'!!P.!!l~!-~~.l!~~'!)i~L- m --·--- __ .. _____ _E:~Ie_'llent R.e.9!:J!~~~~~-----··--·-- --·--·-·-·-Q.f!i~~-Ir.lilil."!. _____ .......... ···---~~~"------ ~.!~!!.L. ··----.:-.. . ........ :. _____ -·---~~:E.L. ____ _!~~~----~---l~!~~--.. ~~-~:~~··· 
24-5-48 
24-5-48 
24-5-48 

I~ 
24-5-48 
~±~!_, ___ _ 

Kayenta Equipment Scheduling Equipment Requirements Equipment Trailer $23.50 7,200 • • $23.50 $169,200 $169,200 
Kayenta Equipment Scheduling Equipment Requirements Flatbed Truck $41.20 7,200 $24.37 • • $65.57 $472,104 $472,104 
Kayenta Equipment Scheduling Equipment Requirements Service Truck $41.20 7,200 $24.37 • • $65 .. 57 $472,104 $472,104 
Kayenta Equipment Scheduling Equipment Requirements Welding/Supply Truck $41.20 7,200 $24.37 • $65.57 $472,104 $472,104 
Kayenta Equipment Scheduling Equipment Requirements Diesel Floodlighting $7.97 64,800 - • $7.97 $516,456 $516,456 
Kayenta Equipment Scheduling· Equipment Requirements Truck Tractor $63.32 7,200 $24.37 • $87.69 $631,368 $631,368 

-it~~}l------ ·-----*~~~;--------------- --------~~~;~;:~~~~~~~~::~~-----·-·---- ·----·---.. ~:~~:;:-~~~~;~~~~------.. ·-·---· ............. ~lqh.!{s~~~::~;c!-"-~- -$W2.'l1- ~1~-- --~~~:~~-· ·-- : ----·:---·- -N:!.is··· -··-:!:~~~~~-~- -tt.~~*i-
24-5-48 Kayenta Equipment§cheduling Equipment Requirements Water Truck $172.60 15,000 $25.23 • $197.83 $2,967,450 $2,967,450 

Support Equipment Subtotal I I 183.800 I - 1-$9,465,482 

·--~~;-~-------·------~~:~;: ___________________ ···--·-·--·l·--··--····-···---·~~~i.ii; .. ~;~~;~;~-------·- ________ :~~;~:-~;~~;;:~~~~~~~;-·-----··-·-·- ·--~~-~-~;;.;}i£~:_21-~---· ._:.:~~- ;;___ JI~;;t_ ~-----·-;_ ______ -----~---·- __ li~Hi _____ j;:;;; __ ···-·- __ J::;;; __ 
On-Site Mobilization Interior Mobilization Hours 988H Loader $148.93 40 $35.58 • • $184.51 $7,380 $7,380 
On-Site Mobilization Interior Mobilization Hours 769D Rear Dump Truck $119.04 60 · $27.43 • • ~46.47 --$8~ $8,788 
On-Site Mobilization Interior Mobilization Hours 9225 American Dragline $181.61 206 $35.58 • --.--$217:19 $44,741 $44,741 
On-Site Mobilization Interior Mobilization Hours 637G P-P Scraper $250.64 ~!._ 

1 
$35.58 • --.--$286.22 _ ~~ $92,449 . 

On-Site Mobilization Interior Mobilization Hours D11R Dozer $319.91 498 $35.58 • • $355.49 $177,034 $177,034 

24-5-49 

24-5-49 

Kayenta 
24-5-49 Kayenta 
24-5-49 Kayenta 
24-5-49 Kayenta 
24-5-49 Kayenta 

KAYENTA MINE TOTAL 

Mobilization Subtotal I 1,203 $344,240 
Kayenta Mine Total Joint I I I I I 

506,924 !hours I $154,527,028 
j_ 

~J :~ I. f 2 0 ·12 

APPROVED 

201 O_Area_Project_Equip_Kayenta_1.xls 24-1-4 
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TABLE 

24-5-01 

24-5-02 

24-5-02 

24-5-03 

24-5-04 

24-5-05 

24-5-06 

24-5-07 

24-5-19 

24-5-20 

JOINT FACILITIES TOTAL 

< 
!'\..) 
C::; 

.~ 

AREA 

Joint- (KM) 

Joint- (KM) 

Joint- (KM) 

Joint- (KM) 

Joint- (KM) 

Joint- (KM) 

Joint- (KM) 

Joint- (KM) 

Joint: J-3 Airport - (KM) 

Joint: J-3 Airport - (KM) 

PROJECT 

Facilities Demolition 

Concrete Removal 

Concrete Removal 

Surfacing Removal 

Surface Ripping 

Grade Facilities Areas 

Topsoil Replacement 

Revegetation 

Asphalt Removal 

Surface Ripping 

TASK 

Demolish Facilities 

Concrete Removal 

Concrete Disposal 

Surfacing Removal/Disposal 

Dozer Ripping 

Facilities Area Grading 

Haul and Place Topsoil 

Revegetation 

Asphalt Removal/Disposal 

Dozer Ripping 

Table 24-1-4 
JOINT MINES 

Direct Costs by Mine Area 

EQUIPMENT 

Miscellaneous 

D11 R Dozer- Ripper Equipped 

Miscellaneous 

D11R Dozer 

D11 R Dozer - Ripper Equipped 

D11R Dozer 

637G P-P Scraper 

Miscellaneous 
Major Facilities Subtotal 

D11 R Dozer- Ripper Equipped 

D11 R Dozer - Ripper Equipped 
Other Facilities Subtotal 

EQUIPMENT 
UNIT COST 

-
$347.69 

-
$319.91 

$344.34 

$319.91 

$250.64 

-
$344.34 

$344.34 

LABOR 
HOURS COST QUANTITY 

- - -
3 $35.58 2,022 

- - -
2,849 $35.58 2,044,512 

304 $35.58 1,030,920 

1,437 $35.58 1,030,920 

1,935 $35.58 437,491 

- - 354 
6,528 

27 $35.58 20,246 

27 $35.58 90,656 
54 

6,581 ---

HOURLY· "TOTAL UNIT 
UNITS COST, COST COST 

Is - $401,566 $401,566 
cy $383.27 $978 $0.48 

- - $18,198 $18,198 
cy $355.49 $1,012,791 $0.50 
cy $379.92 $115,496 $0.11 
cy $355.49 $510,839 $0.50 
cy $286.22 $553,836 $1.27 

acres - $730,656 $2,064.00 
$3,344 360 

cy $379.92 $10,258 $0.51 
cy $379.92 $10,148 $0.11 

$20,406 
3,364,766 

201D_Area_Project_Equip_Joint.xls 24-1-4 
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TABLE AREA PROJECT 

24-3-02 N-9 Highwall Reduction 
24-3-03 N-9 Backfill Mine Pits 
24-3-04 N-9 Backfill Mine Pits 
24-3-05 N-9 Backfill Mine Pits 
24-3-06 N-9 Backfill and Grade Ramps 
24-3-07 N-9 General Grading 
24-3-08 N-9 Surface Stabilization 
24-3-09 N-9 Surface Stabilization 
24-3-10 N-9 Surface Stabilization 
24-3-10 N-9 Surface Stabilization 
24-3-11 N-9 Topsoil/Suitable Material Replacement 
24-3-12 N-9 Topsoil/Suitable Material Replacement 
24-3-13 N-9 Revegetation 
24-3-14 N-9 Revegetation 
24-4-01 N-9 General Grading at 50% 
24-4-02 N-9 Surface Ripping at 50% 
24-4-03 N-9 Reveoetatlon at 50% 

24-4-04 Kayenta Surface Stabilization at 50"/o 
24-5-01 Kayenta Facilities DemoiHion 
24-5-02 Kayenta Concrete Removal 
24-5-02 Kayenta Concrete Removal 
24-5-03 Kayenta Surfacing Removal 
24-5-04 Kayenta Surface Ripping 
24-5-05 Kayenta Grade Facilities Areas 
24-5-06 Kayenta Topsoil Replacement 
24-5-07 Kaventa Revegetation 

24-4-01 Kayenta Facilities General Grading at 50% 
24-4-02 Kayenta Facilities Surface Ripping at 50% 
24-4-03 Kayenta Facilities Revegetation at 50% 
24-4-05 Kayenta Facilities General Grading at 50% 
24-4-06 Kayenta Facilities Surface Ripping at 50% 
24-4-07 Kayenta Facilities Revegetation at 50% 
24-5-32 Kayenta Ancillary Roads Culvert Removal 
24-5-32 Kayenta Ancillary Roads Culvert Removal 
24-5-33 Kayenta Ancillary Roads Surfacing Removal 
24-5-34 Kayenta Ancillary Roads Surface Ripping 
24-5-35 Kayenta Ancillary Roads Grade Ripped Areas 
24-5-36 Kayenta Ancillary Roads Topsoil Replacement 
24-5-37 Kayenta Ancillary Roads Revegetation 
24-5-08 Kayenta Conveyors Conveyor DemoiHion 

.- 24-5-50 Kayenta Draglines and Shovels Oragline and Shovel ~emoval 
24-5-43 Kayenta Environmental Monitoring Sites Off Permit Environmental Monitoring Sites 
24-5-44 Kayenta Environmental Monitoring Sites Grade Reclaimed Area 
24-5-44 Kayenta Environmental Monitoring Sites Revegetation 
24-5-14 Kayenta Landfarm Areas Landfarm Removal 
24-5-15 Kayenta Landfarm Areas Surface Ripping 
24-5-16 Kayenta Landfarm Areas Grade Landfarm Area 
24-5-17 Kayenta Landfarm Areas Topsoil Replacement 
24-5-16 Kayenta Landfarm Areas Revegetation 
24-5-45 Kayenta Monitoring Wells Reclaim Monitoring Wells 
24-5-46 Kayenta N-11 Coal Handling Facility Cut/FiiiEarihwork 
24-5-47 Kayenta N-11 Coal Handling Facility Grade Facilities Areas 
24-5-21 Kayenta Permanent Roads Dozing to Narrow Road 
24-5-22 Kayenta Permanent Roads Surface Ripping to Narrow Road 
24-5-23 Kayenta Permanent Roads Grade Ripped Areas 
24-5-24 Kayenta Permanent Roads Topsoil Replacement 
24-5-25 Kayenta Permanent Roads Revegetation 
24-5-09 Kayenta Powerlines Facilities-Powerlines 
24-5-26 Kayenta Primary Roads Culvert Removal 
24-5-26 Kayenta Primary Roads Culvert Removal 
24-5-27 Kayenta Primary Roads Surfacing Removal 
24-5-28 Kayenta Primary Roads Surface Ripping 
24-5-29 Kayenta Primary Roads Grade Ripped Areas 
24-5-30 Kayenta Primary Roads Topsoil Replacement 
24-5-31 Kayenta Primary Roads Revegetation 
24-5-10 Kayenta Scoria Pits Surface Ripping 
24-5-11 Kayenta Scoria Pits Grade Scoria Pit Area 
24-5-12 Kayenta Scoria Pits Topsoil Replacement 
24-5-13 Kayenta Scoria Pits Revegetation 
24-5-38 Kayenta Water Storage and Sedimentation Ponds Clean Out Sediment 
24-5-38 Kayenta Water Storage and Sedimentation Ponds Clean Out Sediment 
24-5-39 Kayenta Water Storage and Sedimentation Ponds Embankment Removal 
24-5-40 Kayenta Water Storage and Sedimentation Ponds Grade Pond Areas 

Kayenta Water Storage and Sedimentation Ponds Topsoil Replacement 

~~\\ u . '"JI 'lf, rl!f,;.,_nta Water Storage and Sedimentation Ponds Revegetation 

~ ' 

:1-4 
KA~.-fA MINE 

Direct Costs by Mine Area 

TASK EQUIPMENT 

N·14E Subtotal 
Cast/Blast Highwall DriltechD55SP 

Doze Highwall D11RDozer 
Doze First Two Spoils D11RDozer 
Doze Back Two Spoils D11RDozer 
Backfill/Grade Ramps D11RDozer 

General Grading D11RDozer 
Grade Terraces D7RDozer 

Grade_ Drainages/Oowndrains D7RDozer 
Load, haul, and place riprap 988F Loader Series II 
Load, haul, and place riprap 769D Rear Dump Truck 
Suitable Material Placement 637E P-P Scraper 

Topsoil Replacement 637E P.P Scraper 
Revegetation Miscellaneous 

Revegetation ofTopsoil Stockpiles Miscellaneous 
General Grading D11RDozer 

Dozer Ripping D11R Dozer- Ripper Equipped 
Reveoetation Miscellaneous 

N-9 Subtotal 
Grade Terraces D7RDozer 

Demolish Facilities Miscellaneous 
Concrete Removal D11R Dozer· Ripper Equipped 
Concrete Disposal Miscellaneous 

Surfacing Removal/Disposal D11RDozer 
Dozer Ripping D11R Dozer· Ripper Equipped 

Facilities Area Grading D11RDozer 
Haul and Place Topsoil 637E P-P Scraper 

Revegetation Miscellaneous 
Ma'or Facilities Subtotal 

General Grading D11RDozer 
Dozer Ripping 011R Dozer· Ripper Equipped 
Revegetation Miscellaneous 

General Grading D11RDozer 
Dozer Ripping D11R Dozer· Ripper Equipped 
Revegetation Miscellaneous 

Culvert RemovaUOisposal D11RDozer 
Culvert RemovaUOisposal Miscellaneous 

Surfacing RemovaUOisposal ~ ··: D11R Dozer 
Dozer Ripping D11R Dozer· Ripper Equipped 

Grading D11RDozer 
Haul and Place Topsoil 637E P-P Scraper 

Revegetation Miscellaneous 
Demolish Conveyor Miscellaneous 

Disassemble and Remove Oragtines and Shovels Miscellaneous 
Concrete Removal/Disposal Miscellaneous 

Site Reclamation D11RDozer 
Site Reclamation MisceUaneous 

Haul Landfarm Material 637E P-P Scraper 
Dozer Ripping D11R Dozer- Ripper Equipped 

Landfarm Grading D11R Dozer 
Haul and Place Topsoil 637E P-P Scraper 

Revegetation Miscellaneous 
WelVSite Reclamation Miscellaneous 

Cut/FiiiEarihwork 637E P-P Scraper 
Facilities Area Grading D11RDozer 

Doze Roads D11RDozer 
Dozer Ripping D11R Dozer- Ripper Equipped 

Grading D11RDozer 
Haul and Place Topsoil 637E P-P Scraper 

Revegetation Miscellaneous 
Remove Powerlines Miscellarieoi.Js 

Culvert RemovaVDisposal D11RDozer 
Culvert Removal/Disposal Miscellaneous 

Surfacing RemovaVDisposal D11RDozer 
Dozer Ripping D11R Dozer· Ripper Equipped 

Grading D11RDozer 
Haul and Place Topsoil 637E P-P Scraper 

Revegetation Miscellaneous 
Dozer Ripping D11 R Dozer- RipPer Equipped 

Scoria Pit Grading D11RDozer 
Haul and Place Topsoil 637E P-P Scraper 

Revegetation Miscelfaneou5 
Sediment Removal 011~~zifr 
Sediment Removal LS!208f,liL1o~belt 

Grade Embankment into Basin 'D11Rtl~ 
Grading D11R'Dozer 

Haul and Place Topsoil 637E P-P Scraper 
Reveget~!illn Miscellaneous 

EQUIPMENT LABOR HOURLY TOTAL UNIT 
UNIT COST HOURS COST QUANTITY UNITS COST COST COST 

3004 $977 671 
$196.78 1,027 $750,946 $750,946 
$221.95 884 $27.67 1,012,500 cy $249.62 $220,640 $0.22 
$221.95 1,639 $27.67 2,473,670 cy $249.62 $409,103 $0.17 
$221.95 489 $27.67 822,330 cy $249.62 $122,051 $0.15 
$221.95 965 $27.67 832,091 0 $249.62 $240,824 $0.29 
$221.95 5,464 $27.67 498 aCfeS $249.62 $1,363,893 $2,738.74 
$58.80 67 $26.59 52,000 lineal feet $85.39 $5,745 $0.11 
$58.80 15 $26.59 9,000 lineal feet $85.39 $1,317 $0.15 
$85.34 137 $27.67 6,260 feet $113.01 $15,524 $2.48 
$80.34 42 $23.94 20,850 cy $104.28 $4,422 $0.21 
$184.93 2,874 $26.59 1,499,014 cy $211.52 $607,842 $0.41 
$184.93 11,605 $26.59 2,498,357 cy $211.52 $2,454,747 $0.98 

968 acres $1,594,058 $1,647.00 
77 acres $126,984 $1,647.00 

$221.95 1,223 $27.67 223 acres $249.62 $305,370 $1,369.37 
$243.86 159 $27.67 223 acres $271.53 $43,175 $193.61 

223 acres $-183641 $823.50 
26591 $8450280 

$58.80 83 $26.59 128,000 lineal teet $85.39 $7,071 $0.06 
$1,469,164 N/A 

$246.90 13 $27.67 9,m cy $274.57 $3,559 $0.36 
$80,170 $80,170 

$221.95 5,422 $27.67 3,647,398 cy $249.62 $1,353,560 $0.37 
$243.86 819 $27.67 2,779,544 cy $271.53 $222,373 $0.08 
$221.95 4,132 $27.67 2,779,544 cy $249.62 $1,031,497 $0.37 
$184.93 2,121 $26.59 1,198,472 cy $211.52 $448,591 $0.37 

963 acres $1586396 _$_1 647.00 
12 590 $6202.382 

$221.95 194 $27.67 35 acres $249.62 $48,496 $1,369.37 
$243.86 25 $27.67 35 acres $271.53 $6,857 $193.61 

35 acres $29,164 $823.50 
$221.95 0 $27.67 0 acres $249.62 $0 N/A 
$243.86 0.0 $27.67 0 cy $271.53 $0 N/A 

0 acres $0 N/A 
$221.95 859 $27.67 325,191 cy $249.62 $164,563 $0.51 . 6,960 teet $20,721 $2.98 
$221.95 199 $27.67 325,191 cy '·'$249.62 $49,731 $0.15 
$243.86 287 $27.67 975,574 cy $271.53 $78,049 $0.06 
$221.95 7,077 $27.67 645 acres $249.62 $1,766,508 $2,736.74 
$184.93 6,261 $26.59 1,664,979 cy $211.52 $1,324,313 $0.80 

645 acres $1,062,327 $1,647.00 . 66,166 feet $4,065,969 $46.12 
$800,000 N/A 
$12,139 $12,139 

$221.95 116 $27.67 11 acres $249.62 $29,576 $2,738.74 
17 acres $27,670 $1,647.00 

$184.93 16 $26.59 3,000 cy $211.52 $3,416 $1.14 
$243.86 4 $27.67 12,100 cy $271.53 $968 $0.08 
$221.95 94 $27.67 4,033 cy $249.62 $23,387 $5.80 
$184.93 12 $26.59 6,050 cy $211.52 $2,453 $0.41 

3 acres $4,118 $1,647.00 
$57,000 $57,000 

$184.93 2,476 $26.59 659,063 cy $211.52 $524,214 $0.80 
$221.95 982- $27.67 422,795 cy $249.62 $245,157 $0.58 
$221.95 81 $27.67 184,705 cy $249.62 $20,141 $0.11 
$243.66 163 $27.67 554,116 cy $271.53 $44,331 $0.06 
$221.95 2,512 $27.67 229 acres $249.62 $627,099 $2,738.74 
$184.93 2,266 $26.59 591,057 cy $211.52 $479,341 $0.61 

229 acres $377,119 $1,647.00 
201,287 feet $228,680 $1.14 

$221.95 1,656 $27.67 817,639 cy $249.62 $413,766 $0.51 
11,170 feet $21,020 $1.88 

$221.95 829 $27.67 617,639 cy $249.62 $206,883 $0.25 
$243.86 723 $27.67 2,452,916 cy $271.53 $196,242 $0.08 
$221.95 13,901 $27.67 1,267 acres $249.62 $3,469,969 $2,738.74 
$164.93 12,298 $26.59 3,270,554 cy $211.52 $2,601,377 $0.80 

1,267 acres $2,086,752 $1,647.00 
$243.86 5 $27.67 15,972 cy $271.53 $1,278 $0.08 
$221.95 20 $27.67 15,972 cy $249.62 $4,939 $0.31 
$184.93 21 $26.59 8,518 cy $211.52 $4,517 $0.53 

3 acres $5,435 $1,647,00 
$221.95 535 $27.67 384,078 cy $249.62 $133,624 $0.35 
$66.67 828 $27.67 59,089 cy $116.34 $96,324 $1.63 
$221.95 1.228 $27.67 661,112 cy $249.62 $306,547 $0.35 
$221.95 3,646 $27.67 332 acres $249.62 $910,029 $2,738.74 
$184.93 3,225 $26.59 857,725 cy $211.52 $682,229 $0.60 

332 acres $547,265 $1,647.00 

-4 



24-5-48 Kayenta Equipment Scheduling 
24-5-48 Kayenta Equipment Scheduling 
24-5-48 Kayenta Equipment Scheduling 
24-5-48 Kayenta Equipment Scheduling 
24-5-48 Kayenta Equipment Scheduling 
24-5-48 Kayenta Equipment Scheduling 
24-5-48 Kayenta Equipment Scheduling 
24-5-48 Kayenta Equipment Scheduling 
24-5-48 Kayenta Equipment Scheduling 

1 enta E ui ment Schedu 

1yenta I On-Site Mobilizati• 
On-Site Mobilization 
On-Site Mobilization 
On-Site Mobilization 
On-Site Mobilization 
On-Site Mobilization 
On-Site Mobilization 
On-Site Mobilization I 

Facilities Demolition 
Concrete Removal 
Concrete Removal 
Surfacing Removal 

Surface Ripping 
Grade Facilities Areas 
Topsoil Replacement 

Table 24-1-4 
KAYENTA MINE 

Direet Cost$ by Mine Area 

Equipment Requirements Truck Tractor 
Equipment Requirements Water Truck 
Equipment Requirements Service Truck 
Equipment Requirements Flatbed Truck 
Equipment Requirements qght DutY Diesel Crew 
Equipment Requirements Welding/Supply Truck 
Equipment Requirements Equipment Trailer 
Equipment Requirements Parts Trailer 
Equipment Requirements OlliceTrailer 

Interior Mobilization Hours I L5-208H Linki 
Moblllzatlo 

Demo acilities Mlscellaileoa 
Concrete Removal 011R Dozer· Ripper Equipped 
Concrete Disposal Miscellaneous 

Surfacing Removal/Disposal D11RDozer 
Dozer Ripping D11R Dozer· Ripper Equipped 

Facilities Area Grading D11RDoZ8r 
Haul and Place Topsoil 637E p.p Scraper 

$37.37 7,200 $21.30 $58.67 $422,453 $422,453 
$124.67 13,200 $21.30 $145.97 $1,926,837 $1,926,837 
$16.09 7,200 $21.30 $37.39 $269,227 $269,227 
$16.09 7,200 $21.30 $37.39 $269,227 $269,227 
$8.03 42,000 $21.30 $29.33 $1,231,706 $1,231,706 
$16.09 7,200 $21.30 $37.39 $269,227 $269,227 
$11.49 7,200 $11.49 $82,710 $82,710 
$1.09 4,800 $1.09 $5,232 $5,232 
$1.62 4,800 $1.62 $7,764 $7,764 

$246.90 2 $27.67 

$221.95 1,117 $27.67 
$243.86 168 $27.67 
$221.95 846 $27.67 
$184.93 463 $26.59 
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TABLE AREA PROJECT 
24-3-05 N-11 Backfill Mine Pits 
24-3-06 N-11 Backfill and Grade Ramps 
24-3-07 N-11 General Grading 
24-3-08 N-11 Surface Stabilization 
24-3-09 N-11 Surface Stabilization 
24-3-10 N-11 Surface Stabilization 
24-3-10 N-11 Surface Stabilization 
24-3-11 N-11 Topsoil/Suitable Material Replacement 
24-3-12 N-11 Topsoil/Suitable Material Replacement 
24-3-13 N-11 Revegetation 
24-3-14 N-11 Revegetation 
24-4-01 N-11 General Grading at 50% 
24-4-02 

A~ 
Surface Ripping at 50% 

24-4-03 Revegetation at 50% 
24-4-05 ,·~'"''~\ • •• ,.. 'N-1 ·; :) h . General Grading at 50% 
24-4-06 ./C) \ N-~~ 0' Surface Ripping at 50% 
24-4-07 J~" N-1 /": Reveoetation at 50% 

/;. '\.}_ fi'> ~ ...... ~ 
24-3-02 k~ ..... ~.~ ~ Highwall Reduction 
24-3-03 'f;.ZO 'Nf00$ ~ Backfill Mine Pits 
24-3-04 

(:tt) ,f;~ -t\ N-9 85J Backfill Mine Pits 
24-3-05 Backfill Mine Pits 
24-3-06 fe~r ' 'if ·~;, r\S Backfill and Grade Ramps 
24-3-07 ~(n ~~~v~ EJ General Grading 
24-3-06 Surface Stabilization 
24-3-09 \C'.\ N-9 ·l) !\! Surface Stabilization 
24-3-10 \r.,<,, N-9 ~ Surface Stabilization 
24-3-10 \,V <.::/'.l/1 N-9 . . 1~ Surface Stabilization 
24-3-11 >.,;" t _,--., N- J_,'-1, Topsoil/Suitable Material Replacement "'!;~<'' f:ip] u ,' 24-3-12 '~~·~~0t~ ~-----~ Topsoil/Suitable Material Replacement 
24-3-13 Revegetation 
24-3-14 N-9 Revegetation 
24-4-01 N-9 General Grading at 50% 
24-4-02 N-9 Surface Ripping at 50% 
24-4-03 N-9 Revegetation at 50% 

24-3-03 N-14 Backfill Mine Pits 
24-3-04 N-14 Backfill Mine Pits 
24-3-05 N-14 Backfill Mine Pits 
24-3-06 N-14 Backfill and Grade Ramps 
24-3-07 N-14 General Grading 
24-3-08 N-14 Surface Stabilization 
24-3-09 N-14 Surface Stabilization 
24-3-10 N-14 Surface Stabilization 
24-3-10 N-14 Surface Stabilization 
24-3-11 N-14 Topsoil/Suitable Material Replacement 
24-3-12 N-14 Topsoil/Suitable Material Replacement 
24-3-13 N-14 Revegetation 
24-3-14 N-14 Revegetation 
24-4-01 N-14 General Grading at 50% 
24-4-02 N-14 Surface Ripping at 50% 
24-4-03 N-14 Reveoetation at 50% 

24-3-03 N-14E Backfill Mine Pits 
24-3-04 N-14E Backfill Mine Pits 
24-3-05 N-14E Backfill Mine Pits 
24-3-06 N-14E Backfill and Grade Ramps 
24-3-07 N-14E General Grading 
24-3-08 N-14E Surface Stabilization 
24-3-09 N-14E Surface Stabilization 
24-3-10 N-14E Surface Stabilization 
24-3-10 N-14E Surface Stabilization 
24-3-11 N-14E Topsoil/Suitable Material Replacement 
24-3-12 N-14E Topsoil/Suitable Material Replacement 
24-3-13 N-14E Revegetation 
24-3-14 N-14E Revegetation 
24-4-01 N-14E General Grading at 50% 
24-4-02 N-14E Surface Ripping at 50% 
24-4-03 N-14E Revegetation at 50% 

Table 24-1-4 
JOINT MINES. 

Direct Costs by Mine Area 

TASK EQUIPMENT 

Doze Back Two Spoils D11RDozer 
Backfill/Grade Ramps D11R Dozer 

General Grading D11R Dozer 
Grade Terraces D7RDozer 

Grade Drainages!Downdrains D7RDozer 
Load, haul, and place riprap 988F Loader Series II 
Load, haul, and place riprap 769D Rear Dump Truck 
Suitable Material Placement 637E P-P Scraper 

Topsoil Replacement 637E P-P Scraper 
Revegetation Miscellaneous 

Revegetation of Topsoil Stockpile Miscellaneous 
General. Grading D11RDozer 
Dozer Ripping D11 R Dozer- Ripper Equipped 
Revegetation Miscellaneous 

General Grading D11RDozer 
Dozer Ripping D11 R Dozer- Ripper Equipped 
Revegetation Miscellaneous 

N·11 Subtotal 
Cas!IBlast Hlghwall Driltech D55SP 

Doze Hlghwall D:11RDozer 
Doze First Two Spoils Q.11RDozer 
Doze Back Two Spoils D11RDozer 
Backfill/Grade Ramps D11RDozer 

General Grading ·D11R Dozer 
Grade Terraces D7RDozer 

Grade Drainages/Downdrains D7RDozer 
load, haul, and place riprap 988F .Loader Series II 
load, haul, and place rlprap 769D Rear Dump Truck 
Suitable Material Placement 637E P-P Scraper 

Topsoil Replacement 637E P-P Scraper 
Revegetation Miscellaneous 

Revegetation of Topsoil Stockpiles Miscellaneous 
General Grading . p11R Dozer 
Dozer Ripping D11 R Do~er- Ripper Equipped 
Revegetation Miscellaneous 

.. : .. N-9 Subtotal 
Doze First Two Spoils (Highwall Side) Dt1RDozer 

Doze First Two Spoils (Spoil Side) D11RDozer 
. Doze Back Two Spoils D11RDozer 

Backfill/Grade Ramps D11RDozer 
General Grading D11RDozer 
Grade Terraces D7RDozer 

Grade Drainages!Oowndrains D7RDozer 
load, haul, and place riprap 988F l,.oader Series II 
Load, haul, and place riprap 769D Rear Dump Truck 
Suilable Material Placement 637E P-P Scraper 

Topsoil Replacement 637E P-P Scraper 
Revegetation Miscellaneous 

Revegetation of Topsoil Stockpile Miscellaneous 
General Grading D11R Dozer 
Dozer Ripping D11R Dc;;zer,Ripper Equipped 
Revegetation Miscellaneous 

.. N-14 Subtotal 
Doze First Two Spoils (Highwall Side) •D11RDozer 

Doze First Two Spoils (Spoil Side) D11RDozer 
Doze Back Two Spoils 011RDozer 
Backfill/Grade Ramps DHRDozer 

General Grading D11RDozer 
Grade Terraces 'b7RDozer 

Grade Drainages/Downdrains 'b7RDozer 
Load, haul, and place riprap 988F Loader Series 11 
Load, haul, and place riprap 769D Rear Dump Truck 
Suitable Material Placement 6~ft~ I?.;:P Scraper 

Topsoil Replacement ~~'l!g·f.j~P Scraper 
Revegetation Miscellaneous 

Revegetation ofTopsoil Stockpile Miscellaneous 
General Grading OHRDozer 
Dozer Ripping D11 R Dozjir ~ Ripper Equipped 
Revegetation Miscellaneous 

EQUIPMENT 
UNIT COST 

$221.95 
$221.95 
$221.95 
$58.80 
$58.80 
$85.34 
$80.34 
$184.93 
$184.93 

-
$221.95 
$243.86 

$221.95 
$243.66 

-
$196.78 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$58.80 
$58.80 
$85.34 
$80.34 
$184.93 
$184.93 

$221.95 
$243.86 

-
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$58.80 
$56.60 
$85.34 
$60.34 
$184.93 
$184.93 

-
-

$221.95 
$243.66 

-
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$56.60 
$56.80 
$85.34 
$60.34 
$184.93 
$184.93 

$221.95 
$243.66 

LABOR 
HOURS COST QUANTITY UNITS 

497 $27.67 899,770 cy 
965 $27.67 832,091 cy 

7,109 $27.67 648 acres 
168 $26.59 129,920 lineal feet 
19 $26.59 11,300 lineal feet 

161 $27.67 7,340 feet 
105 $23.94 24,500 cy 

2,563 $26.59 1,337,116 cy 
5,422 $26.59 2,228,526 cy 
- - 863 acres 
- 40 acres 

511 $27.67 93 acres 
66 $27.67 93 acres 

93 acres 
488 . $27.67 89 acres 
63 $27.67 430,760 cy 

69 acres 
26752 
1,027 -
684 $27.67 1,012,500 cy 

1,639 $27.67 2,473,670 cy 
469 $27.67 622,330 cy 
965 $27.67 632,091 0 

5,464 $27.67 498 acres 
67 $26.59 52,000 lineal feet 
15 $26.59 9,000 lineal feet 

137 $27.67 6,260 feet 
42 $23.94 20,850 cy 

2,874 $26.59 1,499,014 cy 
11,605 $26.59 2,498,357 cy 

- 968 acres 

- 77 acres 
1,223 $27.67 223 acres 
159 $27.67 223 acres 

223 acres 
26591 
5,606 $27.67 2.620,740. cy 
4,672 $27.67 2,820,740 cy 
132 $27.67 239,260 cy 

4,099 $27.67 3,535,600 cy 
461 $27.67 42 acres 
48 $26.59 37,410 lineal feet 
12 $26.59 6,780 lineal feet 
161 $27.67 7,340 feet 
25 $23.94 4,550 cy 
560 $26.59 292,321 cy 

2,119 $26.59 467,201 cy 
189 acres 
15 acres 

1,533 $27.67 260 acres 
199 $27.67 260 acres 

280 acres 
19629 

494 $27.67 497,405 cy 
412 $27.67 497,405 cy 
266 $27.67 518,810 cy 
193 $27.67 166,200 cy 
230 $27.67 21 acres 
32 $26.59 24,940 lineal feet 
8 $26.59 4,520 lineal feet 

104 $27.67 4,750 feet 
51 $23.94 12,100 cy 
419 $26.59 218,694 cy 
554 $26.59 227,806 cy 

141 acres 
- 19 acres 

194 $27.67 35 acres 
25 $27.67 35 acres 

35 acres 

HOURLY 
COST 

$249.62 
$249.62 
$249.62 
$85.39 
$85.39 
$113.01 
$104.28 
$211.52 
$211.52 

$249.62 
$271.53 

$249.62 
$271.53 

$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$85.39 
$85.39 
$113.01 
$104.28 
$211.52 
$211.52 

-
$249.62 
$271.53 

$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$85.39 
$85.39 
$113.01 
$104.28 
$211.52 
$211.52 

-
-

$249.62 
$271.53 

$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$85.39 
$85.39 
$113.01 
$104.28 
$211.52 
$211.52 

-
$249.62 
$271.53 

TOTAL UNIT 
COST COST 

.· $124,005 $0.14 
$240,824 $0.29 

$1,774,704 $2,738.74 
$14,354 $0.11 
$1,654 $0.15 
$18,202 $2.48 
$10,921 $0.45 
$542,193 $0.41 

$1,146,947 $0.51 
$1,421,894 $1,647.00 

$65,386 $1,647.00 
$127,586 $1,369.37 
$18,039 $193.61 
$76,726 $823.50 
$121,874 $1,369.37 
$17,231 $0.04 
$73,292 $823.50 

$7945886 
$750,946 $750,946 
$220,640 $0.22 
$409,103 $0.17 
$122,051 $0.15 
$240,624 $0.29 

$1,363,893 $2,738.74 
$5,745 $0.11 
$1,317 $0.15 
$15,524 $2.48 
$4,422 $0.21 

$607,642 $0.41 
$2,454,747 $0.98 
$1,594,058 $1,647.00 
$126,984 $1,647.00 
$305,370 $1,369.37 
$43,175 $193.61 

_1183,641 $823.50 
$8450280 
$699,753 $0.25 
$583,126 $0.21 
$32,975 $0.14 

$1.023,273 $0.29 
$115,027 $2,738.74 
$4,133 $0.11 
$992 $0.15 

$18,202 $2.46 
$2,560 $0.56 

$116,534 $0.41 
$448,303 $0.92 
$310,855 $1,647.00 
$25,034 $1,647.00 
$382,784 $1.369.37 
$54,120 $193.61 
$230,195 $623.50 

.$4049870 
$123,393 
$102,828 
$71,502 
$48,102 
$57,514 
$2,755 
$662 

$11,779 
$5,285 
$68,679 
$117,244 
$232,560 
$30,799 
$48,496 
$6,857 
$29,164 

$0.25 
$0.21 
$0.14 
$0.29 

$2.738.74 
$0.11 
$0.15 
$2.48 
$0.44 
$0.41 
$0.51 

$1,647.00 
$1,647.00 
$1,369.37 
$193.61 
$823.50 
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Kayenta 
Kayenta 
Kayenta 
Kayenta 
Kayenta 

Kayenta 
Kayenta 
Kayenta 
Kayenta 
Kayenta 
Kayenta 

Joint 
Joint 
Joint 
Joint 
Joint 
Joint 

Equipment 
Equipment Scheduling 
Equipment Scheduling 
Equipment Scheduling 
Equipment Scheduling 

On-Site Mobilization 
On-Site Mobilization 
On-Site Mobilization 
On-Site Mobilization 
On-Site Mobilization 
On-Site Mobilization 

Table 24-1-4 
JOINT MINES 

Direct Costs by Mine Area 

Concrete Removal Concrete.Removal 011 R Oo+Eir ~ Ripper 
Concrete Removal Concrete Disposal Miscellaneous 
Surfacing Removal Surfacing Removal/Disposal D11R Dozer 

Surface Ripping Dozer Ripping 011 R Dozer- Ripper Equipped 
Grade Facilities Areas Facilities Area Grading D11 R Dozer 
Topsoil Replacement Haul and Place Topsoil 637E P-P Scraper 

Rev elation I 
w: ·;;a· 

$221.95 
$243.86 
$221.95 
$184.93 

1,862 
279 

1,409 
772 

cy 
cy 
cy . 
cy 

acres 

$249.62 
$271.53 
$249.62 
$211.52 
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TABLE 
24-4-01 
24-4-02 
24-4-03 

24-3-02 
24-3-03 
24-3-04 
24-3-05 
24-3-06 
24-3-07 
24-3-08 
24-3-09 
24-3-10 
24-3-10 
24-3-11 
24-3-12 
24-3-13 
24-3-14 

24-3-02 
24-3-03 
24-3-04 
24-3-05 
24-3-06 
24-3-07 
24-3-06 
24-3-09 
24-3-10 
24-3-10 
24-3-11 
24-3-12 
24-3-13 
24-3-14 

24-4-04 
24-5-01 
24-5-02 
24-5-02 
24-5-03 
24-5-04 
24-5-05 
24-5-06 
24-5-07 

24-5-19 
24-5-20 
24-5-32 
24-5-32 
24-5-33 
24-5-34 
24-5-35 
24-5-36 
24-5-37 
24-5-08 
24-5-50 
24-5-43 
24-5-44 
24-5-44 
24-5-45 
24-5-21 
24-5-22 
24-5-23 
24-5-24 
24-5-25 
24-5-09 
24-5-26 
24-5-26 
24-5-27 
24-5-28 

AREA 
J-1/N-6 
J-1/N-6 
J-1/N-6 

J-7 
J-7 
J-7 
J-7 
J-7 
J-7 
J-7 
J-7 
J-7 
J-7 
J-7 
J-7 
J-7 
J-7 

N-6 
N-6 
N-6 
N-6 
N-6 
N-6 
N-6 
N-6 
N-6 
N-6 
N-6 
N-6 
N-& 
N-6 

Black Mesa 
Black Mesa 
Black Mesa 
Black Mesa 
Black Mesa 
Black Mesa 
Black Mesa 
BlacltMesa 
Black Mesa 

J-3 Airport 
J-3 Airport 

Black Mesa Ancillary Roads 
Black Mesa Ancillary Roads 
Black Mesa Ancillary Roads 
Black Mesa Ancillary Ro~ds 
Black Mesa Ancillary Roads 
Black Mesa Ancillary Roads 
Black Mesa Ancillary Roads 

Black Mesa Conveyors 
Black Mesa Draglines 

Black Mesa Environmental Monitoring Sites 
Black Mesa Environmental Monitoring Sites 
Black Mesa Environmental Monitoring Sites 

Black Mesa Monitoring Wells 
Black Mesa Permanent Roads 
Black Mesa Permanent Roads 
Black Mesa Permanent Roads 
Black Mesa Permanent Roads 
Black Mesa Permanent Roads 

Black Mesa Powerlines 
Black Mesa Primary Roads 
Black Mesa Primary Roads 
Black Mesa Primary Roads 
Black Mesa Primary Roads 

~\\-\~15~16j?l. 
(~:~' . A.. 0'~9: 
·~" y 'H 
~ SEP2003 ''A fn .! -;:;"\> 

(t+ - ., A :rum j.J1. 

~~ 
General G'radirigat50or-~ . 
Surface Ripping at 50% 

Revegetation at 50% _c.').; 
\,;, _{). fZl,W/ 

:-.. "-:::; ,Highwall Reduction\!'1 ~y 
"" f . ~ ~1,) 

Bac e its 
Backfill and Grade Ramps 

General Grading 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 

Topsoil/Suitable Material Replacement 
Topsoil/Suitable Material Replacement 

Revegetation 
Revegetation 

Highwall Reduction 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 

Backfill and Grade Ramps 
General Grading 

Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 

Topsoil/Suitable Material Replacement 
TopsoiVSuitable Material Replacement 

Revegetation 
Revegetation 

Surface Stabilization at 50% 
Facilities Demolition 
Concrete Removal 
Concrete Removal 
Surfacing Removal 

Surface Ripping 
Grade Facilities Areas 
Topsoil Replacement 

Re~etation 

Asphalt Removal 
Surface Ripping 
Culvert Removal 
Culvert Removal 

Surfacing Removal 
Surface Ripping 

Grade Ripped Areas 
Topsoil Replacement 

Revegetation 
Conveyor Demolition 

Dragline Removal 
Off Permit Environmental Monitoring Sites 

Grade Reclaimed Area 
Revegetation 

Reclaim Monitoring Wells 
Dozing to Narrow Road 

Surface Ripping to Narrow Road 
Grade Ripped Areas 
Topsoil Replacement 

Revegetation 
Facilities-Powerlines 

Culvert Removal 
Culvert Removal 

Surfacing Removal 
Surface Ripping 

/ 

~1-4 
JOIN"( MINES 

Direct Costs by Mine Area 

TASK 
General Grading 
Dozer Ripping 
Revegetation 

Cast/Blast Highwall 
Doze Highwall 

Doze First Two Spoils 
Doze Back Two Spoils 
Backfill/Grade Ramps 

General Grading 
Grade Terraces 

Grade Drainages/Downdrains 
Load, haul, and place rlprap 
Load, haul, and place rlprap 
Suitable Material Placement 

Topsoil Replacement 
Revegetation 

Revegetation ofTopsoil Stqckpile 

Cast/Blast Highwall 
Doze Highwall 

Doze First Two Spoils 
Doze Bac;k Two Spoils 
Backfill/Grade Ramps 

General Grading 
Grade Terraces 

Grade Drainages/Downdrains 
Load, haul, and place riprap 
Load, haul, and place riprap 
Suitable Material Placement 

Topsoil Replacement 
Revegetation 

Revegetation ofTopsoll Stockpiles 

Grade Terraces 
Demolish Facilities 
Concrete Removal 
Concrete Disposal 

Surfacing Removal/Disposal 
Dozer Ripping 

Facilities Area .Grading 
Haul and Place Topsoil 

Re\(~etation 

Asphalt Removal/Disposal 
Dozer Ripping 

Culvert Removal/Disposal 
Culvert Removal/Disposal 

Surfacing Removal/Disposal 
Dozer Ripping 

Grading 
Haul and Place Topsoil 

Revegetation 
Demolish Conveyor 

Disassemble and Remove Draglines 
Site Reclamation 
Site Reclamation 
Site Reclaniailon 

Well/Site Reclamation 
Doze Roads 

Dozer fl,ipping 
Grading 

Haul and Place Topsoil 
Revegetation 

Remove Powerlines 
Culvert Removai/Disj:losal 
Culvert Removal/Disposal 

Surfacing Removal/Disposal 
Dozer Ripping 

EQUIPMENT 
D11R Dozer 

D11R Dozer- Ripper Equipped 
Miscellaneous 

J-1 Subtotal 
Driltech D55SP 

D11R Dozer 
D11RDozer 
D11RDozer 
D11RDozer 
D11RDozer 
D7RDozer 
D7RDozer 

988F Loader Series II 
769D Rear Dump Truck 

637E P-P Scraper 
637E P~P Scraper 

Miscellaneous 
Miscellaneous 

J-7 Subtotal 
Driltech D55SP 

D11R Dozer 
D11RDozer 
D11R Dozer 
D11RDozer 
D11RDozer 
D7RDozer 
D7RDozer 

988F Loader Series II 
769D Rear Dump Truck 

·637E P-P Scraper 
637E P-P Scraper 

Miscellaneous 
Miscellaneous 

N-6 Subtotal 
D7RDozer 

Miscellaneous 
D11 R Dozer- Ripper Equipped 

Miscellaneous 
D11RDozer 

D11 R Dozer- Ripper Equipped 
D11RDozer 

637E P-P Scraper 
Miscellaneous 

Mlli_or Facilities Subtotal 
D11R Dozer· Ripper Equipped 
D11 R Dozer· Ripper Equipped 

D11RDozer 
Miscellaneous 
D11R Dozer 

D11R Dozer· Ripper Equipped 
D11RDozer 

637E p.p Scraper 
Miscellaneous 
Miscellaneous 
Miscellaneous 

Concrete Removai!Disposal 
D11RDozer 

Miscellaneous 
Miscellaneous 
D11R Dozer 

D11 R Dozer- Ripper Equipped 
D11RDozer 

637E P-P Scraper 
Miscellaneous 
Miscellaneous 
·<QJlR Dozer 
Miscellaneous 
·D11RDozer 

D11 R Dozer- Ripper Equipped 

EQUIPMENT 
UNIT COST I HOURS 

$221.95 I o 
$243.86 0 

$196.78 . 317 
$221.95 500 
$221.95 747 
$221.95 . 74 
$221.95 924 
$221.95 0 
$58.80 98 
$58.80 26. 
$85.34 196 
$80.34 211 
$184.93 0 
$184.93 1,645 

4.738 
$196.78 1,928 
$221.95 4,058 
$221.95 4,368 
$221.95 567 
$221.95 3,394 
$221.95 625 
$58.80 239 
$58.80 '49 
$85.34 390 
$80.34 396 
$184.93 0 
$184.~ 3,782 

19,799 
$58.80 I 1.9 

$246.90 I 7 

$221.95 I 2,214 
$243.86 336 
$221.95 1,695 
$184.93 878 

5.133 
$243.86 I 27 
$243.86 27 
$221:95 370 

$221.95 I 102 
$243.86 161 
$221.95 3,975 
$184.93 3,310 

$221.95 I 79 

$221.951 47 
$243.86 68 
$221.95 1,041 
$184.93 939 

$221.95 I 432 

$221.95 204 
$243.86 227 

LABOR 
COST 
$27.67 
$27.67 

$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$26.59 
$26.59 
$27.67 
$23.94 
$26.59 
$26.59 

$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$26.59 
$26.59 
$27.67 
$23.94 
$26.59 
$26.59 

$26.59 

$27.67 

$27.67 
$27.67 
$27.67 
$26.59 

$27.67 
$27.67 
$27.67 

$27.67 
$27.67 
$27.67 
$26.59 

$27.67 

$27.67 
$27.67 
$27.67 
$26.59 

$27.67 

$27.67 
$27.67 

QUANTITY 
0 
0 
0 

786,900 
863,140 
177,090 
797,025 

0 
75,400 
15,200 
8,910 
29,700 

0 
343,240 

213 
31 

4,402,238 
3,791,230 
1,026,520 
2,927,742 

57 
185,020 
28,800 
17,780 
59,250 

0 
814,279 

505 
77 

3,000 

5,152 

1,489,494 
1,140,304 
1,140,304 
496,377 

396 

9,066 
90,656 
182,647 
4,640 

182,647 
547,942 

362 
935,154 

362 
5,244 

7 
11 

76,562 
229,686 

95 
244,999 

95 
123,901 
213,080 
5,040 

256,719 
770,157 

UNITS 
acres 
acres 
acres 

cy 
cy 
cy 
cy 

acres 
lineal feet 
lineal feet 

feet 
cy 
cy 
cy 

acres 
acres 

cy 
cy 
cy 
cy 

acres 
lineal feet 
lineal feet 

feet 
cy 
cy 
cy 

acres 
acres 

lineal feet 
Is 
cy 

cy 
cy 
cy 
cy 

acres 

cy 
cy 
cy 

feet 
cy 
cy 

acres 
cy 

acres 
feet 

acres 
acres 

cy 
cy 

acres 
cy 

acres 
feet 
cy 

feet 
cy 
cy 

HOURLY 
COST 

$249.62 
$271~53 

$249.62 
$249.62 
$249.62 
$24g_62 
$249.62 
$85.39 
$85.39 

$1.13,01 
$104.28 
$211.52 
$211.52 

$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$85.39 
$85.39 

$113,01 
$10428 
$211.52 
$211.52 

$85.39 

$274.57 

$249.62 
$271.53 
$249.62 
$211.52 

$271.53 
$271.53 
$249.62 

$249.62 
$271.53 
$249.62 
$211.52 

$249.62 

$249.62 
$271.53 
$249.62 
$211.52 

$249.62 

$249.62 
$271.53 

TOTAL 
COST 

$0 
$0 
$0 
$0 

$232,424 
$124,934 
$186,425 
$18,470 
$230,675 

$0 
$8,330 
$2,225 
$22,095 
$22,048 

$0 
$347,955 
$350,403 
$50,563 

$1.596.547 
n;41o,11o 
$1,012,946 
$1,090,443 
$141,474 
$647,347 
$156,108 
$20,441 
$4,216 

$44,091 
$41.322 

$0 
$800,065 
$831,271 
$126,984 

$6.526.817 
$166 

$2,108,472 
$1,876 
$42,246 
$552,756 
$91,228 
$423,170 
$185,795 
$651,981 

$4,057,689 
$7,253 
$7,253 
$92,429 
$13,814 
$25,418 
$43,837 
$992,179 
$700,061 
$596,668 
$241,826 
$300,000 
$8,093 
$19,719 
$18,446 
$38,000 
$11,688 
$18,376 
$259,939 
$198,691 
$156,320 
$140,762 
$107,829 
$14,014 
$51,037 
$61,615 

UNIT 
COST 

N/A 
N/A 
N/A 

$232,424 
$0.16 
$0.22 
$0.10 
$0.29 
N/A 

$0.11 
$0.15 
$2.48 
$0.74 
N/A 

$1.01 
$1,647.00 
$1,647.00 

$1,410,110 
$0.23 
$0.29 
$0.14 
$0.29 

$2,738.74 
$0.11 
$0.15 
$2.48 
$0.70 
N/A 

$0.98 
$1,647.00 
$1,647.00 

$0.06 
$2,108,471.50 

$0.36 
$42,246 
$0.37 
$0.08 
$0.37 
$0.37 

$1.647.00 

$0.80 
$0.08 
$0.51 
$2.98 
$0.14 
$0.08 

$2,738.74 
$0.75 

$1,647.00 
$46.12 

N/A 
$8,092.90 
$2,738.74 
$1,647.00 
$38,000 
$0.15 
$0.08 

$2,738.74 
$0.81 

$1,647.00 
$1.14 
$0.51 
$2.78 
$0.20 
$0.08 
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TABLE AREA PROJECT 

24-5-29 Black Mesa Primary Roads Grade Ripped Areas 
24-5-30 Black Mesa Primary Roads Topsoil Replacement 
24-5-31 Black Mesa Primary Roads Revegetation 
24-5-10 Black Mesa Scoria Pits Surface Ripping 
24-5-11 Black Mesa Scoria Pits Grade Scoria Pit Area 
24-5-12 Black Mesa Scoria Pits Topsoil Replacement 
24-5-13 Black Mesa Scoria' Pits Revegetation 
24-5-38 Black Mesa Water Storage and Sedimentation Fonds Ciean Out Sediment 
24-5-38 Black Mesa Water Storage and Sedimentation Ponds Clean Out Sediment 
24-5-39 Black Mesa Water Storage and Sedimentation Ponds Embankment Removal 
24-5-40 Black Mesa Water Storage and Sedimentation Ponds Grade Pond Areas 
24-5-41 Black Mesa Water Storage and Sedimentation Ponds Topsoil Replacement 
24-5-42 Black Mesa Water Storage and Sedimentation Ponds Reveoetation 

24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equioment Schedulina 

24-5-49 Black Mesa On-Site Mobilization 
24-5-49 Black Mesa On-Site Mobilization 
24-5-49 Black Mesa On-Site Mobilization 
24-5-49 Black Mesa On-Site Mobilization 
24-5-49 Black Mesa On-Site Mobilization 
24-5-49 Black Mesa On-Site Mobilization 
24-5-49 Black Mesa On-Site Mobilization 
24-5-49 Black Mesa On-Site Mobilization 

lN .... ~ .. ~ .. ~"' 

,_ 
,,,,,, 

24-3-02 J-16 Highwall Reduction 
24-3-03 J-16 Backfill Mine Pits 
24-3-04 J-16 Backfill Mine Pits 
24-3-05 J-16 Backfill Mine Pits 
24-3-06 J-16 Backfill and Grade Ramps 
24-3-07 J-16 General Grading 
24-3-08 J-16 Surface Stabilization 
24-3-09 J-16 Surface Stabilization 
24-3-10 J-16 Surface Stabilization 
24-3-10 rJl1t1<; Surface Stabilization 
24-3-11 Topsoit/Suitable Material Replacement 
24-3-12 TopsoiVSuitable Material Replacement 
24-3-13 Revegetation 
24-3-14 J-16 ~ Revegetation 
24-4-01 

'\ ~~~ .. ~" ~ General Grading at 50% 
24-4-02 Surface Ripping at 50% 
24-4-03 J-1'6r-<; ~ Revegetation at 50% 
24-4-05 ' #."}[! J-16 ~0~ ~ General Grading at 50% 
24-4-06 ~tb~6 ~ .c.o Surface Ripping at 50% 
24-4-07 t-41~ . ~ Reveaetation at 50% 

lf'~.J t>'ff:."~ (..:::::J 

24-3-02 ~/-· ~~ Highwall Reduction 
24-3-03 ~""· . J-19 <'{) ;\, Backfill Mine Pits 
24-3-04 ':·<;:>..., J-19 /''\) Backfill Mine Pits 
24-3-05 ·•.c:;:.·> "\ J-19 /< S}:> Backfill Mine Pits 
24-3-06 ~-Q~~-,9~,{;. Backfill and Grade Ramps 
24-3-07 ·!.t~-i.:~4-. ~ i . . ·:G.~. ') General Grading 
24-3-08 Surtace.Stabilization 
24-3-09 J-19 Surface Stabilization 
24-3-10 J-19 Surface Stabilization 
24-3-10 J-19 Surface Stabilization 
24-3-11 J-19 TopsoiVSuitable·Material Replacement 
24-3-12 J-19 Topsoil/Suitable Material Replacement 

Table 24-1-4 
JOINT MINES 

Direct Costs by Mine Area 

TASK EQUIPMENT 
Grading D11R Dozer 

Haul and Place Topsoil 637E p.p Scraper 
Revegetation Miscellaneous 
Dozer Ripping 011 R Dozer- Ripper Equipped 

Scoria Pit Grading D11R Dozer 
Haul and Place Topsoil 637E P-P Scraper 

Revegetation Miscellaneous 
Sediment Removal D11RDozer 
Sediment Removal LS-208H Unkbelt 

Grade Embankment into Basin D11R Dozer 
Grading D11RDozer 

Haul and Place Topsoil 637E P-P Scraper 
Reveaetation Miscellaneous 

Other Facilities Subtotal 
Equipment Requirements 16H Grader 
Equipment Requirements Truck Tractor 
Equipment Requirements Water Truck 
Equipment Requirements Service Truck 
Equipment Requirements Flatbed Truck 
Equipment Requirements Light Duty Diesel Crew 
Equipment Requirements Welding/Supply Truck 
Equipment Requirements Equipment Trailer 
Equipment Requirements Parts Trailer 
Equipment Requirements Office Trailer 
Eauinment Requirements Diesel Floodliohtino 

Support Eauiament Subtotal 
Interior Mobilization Hours 637E P-P Scraper 
Interior Mobilization Hours D11RDozer. 
Interior Mobilization Hours D7RDozer 
Interior Mobilization Hours 988F Series II Loader 
Interior Mobilization Hours 16HGrader 
Interior Mobilization Hours DriiTech D55SP 
Interior Mobilization Hours 769D Dump Truck 
Interior Mobilization Hours LS-208H Linkbelt · 

Mobilization Subtotal 
'~· 

Cast/Blast Highwall Driltech D55SP 
Doze Highwall D11RDozer 

Doze First Two Spoils D11RDozer 
Doze Back Two Spoils D11R Dozer 
Backfill/Grade Ramps D11RDozer 

General Grading .D11RDozer 
Grade Terraces D7RDozer 

Grade Drainages/Downdrains D7RDozer 
Load, haul, and place riprap 9BBFLoader Series II 
Load, haul, and place riprap 769D Rear Dump Truck 
Suitable Material Placement 637E P-P Scraper 

Topsoil Replacement 637E P-P Scraper 
Revegetation Miscellaneous 

Revegetation ofTopsoil Stockpile Miscellaneous 
General Grading D11R Dozer 
Dozer Ripping D11 R Dozer- Ripper Equipped 
Revegetation Miscellaneous 

General Grading D11RDozer 
Dozer Ripping D11 R Dozer- Ripper Equipped 
Reveoetation Miscellaneous 

J-16 Subtotal 
Cast/Blast Highwall Driltech D55SP 

Doze Highwall D11RDozer 
Doze First Two Spoils D11RDozer 
Doze Back Two Spoils D11RDozer 
BackfiiUGrade Ramps 011R Dozer 

General Grading D11R Dozer 
Grade Terraces D7RDozer 

Grade Drainages!Downdrains D7R Dozer 
Load, haul, and place riprap 988F Loader Series II 
Load, haul, and place riprap 769[)~~ar [)ump Truck 
Suitable Mateiial Placement 637E P-P S.craper 

Topsoil Replacement 637E P-P Scraper 

EQUIPMENT 
UNIT COST 

$221.95 
$184.93 . 
$243.86 
$221.95 
$184.93 

-
$221.95 
$88.67 
$221.95 
$221.95 
$184.93 

$67.36 
$37.37 

$124.67 
$16.09 
$16.09 
$8.03 

$16.09 
$11.49 
$1.09 
$1.62 
$5.73 

$184.93 
$221.95 
$58.80 
$85.34 
$67.36 
$196.78 
$80.34 
$88.67 

$196.78 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$58.80 
$58.80 
$85.34 
$80.34 
$184.93 
$184.93 

-
$221.95 
$243.86 

-
$221.95 
$243;86 

$196.78 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$58.80 
$58.80 
$85.34 
$80.34 
$184.93 
$184.93. 

LABOR 
HOURS COST QUANTITY 
4,365 $27.67 398 
3,861 $26.59 1.026,876 

. 398 
105 $27.67 355,014 
528 $27.67 355,014 
475 $26.59 189,341 
- - 73 

357 $27.67 256,052 
552 $27.67 39,393 
819 $27.67 587,408 

2,430 $27.67 222 
2,150 $26.59 571,817 

222 
26650 
9,600 '$27.67 
4,800 $21.30 
8,800 $21.30 
4,800 $21.30 
4,800 $21.30 
28,000 $21.30 
4,800 $21.30 -
4,800 -
3,200 - -
3,200 -
43,200 -
120,000 

155 $26.59 
230 $27.67 
22 $26.59 
22 $27.67 
11 $27.67 
a $26.59 
34 $23.94 
137 $27.67 -
619 

932 - -
1,042 $27.67 1,048,088 
1,972 $27.67 2,381,300 
272 $27.67 493,370 
824 $27.67 711,000 

2,523 $27.67 230 
76 $26.59 58,580. 
16 $26.59 9,600 
139 $27.67 6,340 
114 $23.94 21,150 

1,238 . $26.59 645,850 
2,381 $26.59 1,076,416 

- 417 
- 11 

1,103 $27.67 201 
143 $27.67 201 

- 201 
568 $27.67 103 
74 $27.67 500,780 . - 103 

13418 
6,009 -
12.240 $27.67 12,316,350 
11,443 $27.67 13,817,220 
1,542 $27.67 2,793,000 
7,898 $27.67 6,812,151 
5,354 $27.67 488 
215 $26.59 166,170 
29 $26.59 16,900 
361 $27.67 16,430 
380 $23.94 54,750 

8,316 $26.59 4,337,948 
21,323 $26.59 7,229,913 

HOURLY 
UNITS COST 
acres $249.62 

cy $211.52 
acres 

cy $271.53 
cy $249.62 
cy $211.52 

acres 
cy $249.62 
cy $116.34 
cy $249.62 

acres $249.62 
cy $211.52 

acres 

$95.03 
$58.67 
$145.97 
$37.39 
$37.39 
$29.33 
$37.39 
$11.49 
$1.09 
$1.62 
$5.73 

$211.52 
$249.62 
$85.39 
$113.01 
$95.03 
$223.37 
$104.28 
$116.34 

. 
cy $249.62 
cy $249.62 
cy $249.62 
cy $249.62 

acres $249.62 
lineal feet $85.39 
lineal feet $85.39 

teet $113.01 
cy $104.28 
cy $211.52 
cy $211.52 

acres 
acres 
acres $249.62 
acres $271.53 
acres 
acres $249.62 

cy $271.53 
acres 

-
cy $249.62 
cy $249.62 
cy $249.62 
cy $249.62 

acres $249.62 
lineal feet $85.39 
lineal feet $85.39 

feet $113.01 
cy $104.28 
cy $211.52 
cy $211.52 

TOTAL UNIT 
COST COST 

$1,089,494 $2,738.74 
$816,770 $0.80 
$655,190 $1,647.00 
$28,402 $0.08 

$131,747 $0.37 
$100,400 $0.53 
$120,807 $1,647.00 
$89,083 $0.35 
$64,216 $1.63 
$204,365 $0:35 
$606,686 $2,738.74 
$454,819 $0.80 
$364,843 $1,647.00 

$8 852088 
$912,303 $912,303 
$281,635 $281,635 

$1,284,558 $1,284,558 
$179,485 $179,485 
$179,485 $179,485 
$821,137 $821,137 
$179,485 $179,485 
$55,140 $55,140 
$3,488 $3,488 
$5,176 $5,176 

$247,622 $247,622 
$4149,514 

$32,743 $32,743.30 
$57,314 $57,313.85 
$1,913 $1,912.78 
$2,531 $2,531.46 
$1,064 $1,064 
$1,787 $1,787.00 
$3,504 $3,503.65 
$15,915 $15.915.28 
$116,772 

$680,894 $680,894 
$260,004 $0.25 
$492,283 $0.21 
$67,996 $0.14 
$205,778 $0.29 

. $629,910 $2,738.74 
$6,472 $0.11 
$1,405 $0.15 
$15,722 $2.48 
$11,899 $0.56 
$261,889 $0.41 
$503,632 $0.47 
$686,799 $1,647.00 
$17,294 $1,647.00 
$275,265 $1,369.37 
$38,918 $193.61 
$165,537 $823.50 
$141,685 $1,369.37 
$20,032 $0.04 
$85,205 $823.50 

$4,568617 
$4,391,342 $4,391,342 
$3,055,370 $0.25 
$2,856,414 $0.21 
$384,929 $0.14 

$1,971,573 $0.29 
$1,336,505 $2,738.74 

$18,358 $0.11 
$2,474 $0.15 
$40,743 $2.48 
$39,660 $0.72 

$1,759,014 $0.41 
$4,510,293 $0.62 
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24-3-11 N-6 Topsoil/Suitable Material Replacement 
24-3-12 J-7 Topsoil/Suitable Material Replacement 
24-3-12 N-6 Topsoil/Suitable Material Replacement 
24-5-12 Black Mesa Scoria Pits Topsoil Replacement 
24-5-24 Black Mesa Permanent Roads Topsoil Replacement 
24-5-30 Black Mesa Primary Roads Topsoil Replacement 
24-5-36 Black Mesa Ancillary Roads Topsoil Replacement 
24-5-49 Black Mesa On-Site Mobilization 
24-5.06 Black Mesa Topsoil Replacement 
24-5.06 ·Joint Topsoil Replacement 

Mine 
24-3.03 N-6 Backfill Mine Pits 
24-3.04 J-7 Backfill Mine Pits 
24-3-04 N-6 Backfill Mine Pits 
24-3-05 J-7 Backfill Mine Pits 
24-3.05 N-6 Backfill Mine Pits 
24-3.06 J-7 Backfill and Grade Ramps 
24-3.06 N-6 Backfill and Grade Ramps 

. 24-3-07 J-7 General Grading 
24-3.07 N-6 General Grading 
24-4.01 J-1/N-6 General Grading at 50% 
24-5-11 Black Mesa Scoria Pits Grade Scoria Pit Area 
24-5-21 Black Mesa Permanent Roads Dozing to Narrow Road 
24-5-23 Black Mesa Permanent Roads Grade Ripped Areas 
24-5-26 Black Mesa Primary Roads Culvert Removal 
24-5-27 Black Mesa Primary Roads Surfacing Removal 
24-5-29 Black Mesa Primary Roads Grade Ripped Areas 
24-5-03 Black Mesa Surfacing Removal 
24-5.03 Joint Surfacing Removal 
24-5-32 Black Mesa Ancillary Roads Culvert Removal 
24-5-33 Black Mesa Ancillary Roads Surfacing Removal 
24-5-35 Black Mesa Ancillary Roads Grade Ripped Areas 
24-5-38 Black Mesa Water Storage and Sedimentation Pond Clean Out Sediment 
24-5-39 Black Mesa Water Storage and Sedimentation Pond Embankment Removal 
24-5-44 Black Mesa Environmental Monitoring Sites Grade Reclaimed Area 
24-5.05 Black Mesa Grade Facilities Areas 
24-5.05 Joint Grade Facilities Areas 
24-5-40 Black Mesa Water Storage and Sedimentation Pond Grade Pond Areas 

Black Mesa On-Site Mobilization 

J-1/N-6 Surface F 
24-5-10 Black Mesa Scoria Pits Surface Ripping 
24-5-19 J-3Airport Asphalt Removal 
24-5-02 Black Mesa Concrete Removal 
24-5-02 Joint Concrete Removal 
24-5-20 J-3Airport Surface Ripping 
24-5-22 Black Mesa Permanent Roads Surface Ripping to Narrow Road 
24-5-28 Black Mesa Primary Roads Surface Ripping 
24-5-34 Black Mesa Ancillary Roads Surface Ripping 

Black Mesa Surface Ripping 

Q -1-5 
BLAC M SA MINE 

Direct Costs by Equipment Type 

Suitable Material· Placement 637E P-P Scraper 
Topsoil Replacement 637E P-P Scraper 
Topsoil Replacement 637E P-P Scraper 

Haul and Place Topsoil 637E P-P Scraper 
Haul and Place Topsoil 637E P-P Scraper 
Haul and Placeropsoil 637E P-P Scraper 
Haul and Place Topsoil 637E P-P Scraper 

Interior Mobilization Hours 637E P-P Scraper 
Haul and Place Topsoil 637E P-P Scraper 
Haul and Place Topsoil 637E P-P Scraper 
Haul and Place Toosoil 637E P-P Scraoer 

Doze Highwall D11RDozer 
Doze First Two Spoils D11RDozer 
Doze First Two Spoils D11R Dozer 
Doze Back Two Spoils D11RDozer 
Doze Back Two Spoils D11RDozer 
Backfill/Grade Ramps D11RDozer 
Backfill/Grade Ramps D11RDozer 

General Grading D11RDozer 
General Grading D11RDozer 
General Grading D11R Dozer 

Scoria Pit Grading D11RDozer 
Doze Roads D11RDozer 

Grading D11RDozer 
Culvert Removal/Disposal D11RDozer 

Surfacing Removal/Disposal D11R Dozer 
Grading D11RDozer 

Surfacing Removal/Disposal DHRDozer 
Surfacing Removal/Disposal D11RDozer 
Culvert Removal/Disposal D11RDozer 

Surfacing Removal/Disposal D11RDozer 
Grading D11RDozer 

Sediment Removal D11RDozer 
Grade Embankment into Basi D11RDozer 

Site Reclamation D11RDozer 
Facilities Area Grading D11RDozer 
Facilities Area Grading D11RDozer 

Grading D11RDozer 
Interior Mobilization Hours D11RDozer 

Aspnalt KemovaltUisposal u11 K uozer- Ripper Equlppe 
Concrete Removal D11 R Dozer - Ripper Equippe 
Concrete Removal D 11 R Dozer ~ Ripper Equippe 

Dozer Ripping D11 R Dozer- Ripper Equippe 
Dozer Ripping D11 R Dozer- Ripper Equippe 
Dozer Ripping 011 R Dozer· Ripper Equippe 
Dozer Ripping 
Dozer Ripping 

D 11 R Dozer - ~!pp~r Equippe 
D11 R !=)ozer- ~ipper Equippe 

$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 

. $184.93 
$184.93 

$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 

. $221.95 
$221.95 
$221.95 
$221.95 
$221.95 

. $221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 

~l43.tlti 

$246.90 
$246.90 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 

cy 
0 $26.59 0 cy $211.52 $0 N/A 

1,645 $26.59 343,240 cy $211.52 $347,955 $1.01 
3,782 $26.59 814,279 cy $211.52 $800,065 $0.98 
475 $26.59 189,341 cy $211.52 $100,400 $0.53 
939 $26.59 244,999 cy $211.52 $198,691 $0.81 

3,861 $26.59 1,026,876 cy $211.52 $816,770 $0.80 
3,310 $26.59 935,154 cy $211.52 $700,061 $0.75 
155 $26.59 $211.52 $32,743 $32,743 
878 $26.59 496,377 cy $211.52 $185,795 $0.37 
309 $26.59 402,892 cy $211.52 $65,348 $0.16 

2.150 $26.59 571.817 cv $211.52 

4,058 $27.67 4,402,238 cy $249.62 $0.23 
747 $27.67 863,140 cy $249.62 $186,425 $0.22 

4,368 $27.67 3,791,230 cy $249.62 $1,090,443 $0.29 
74 $27.67 177,090 cy $249.62 $18,470 $0.10 
567 $27.67 1,026,520 cy $249.62 $141,474 $0.14 
924 $27.67 797,025 cy $249.62 .$230,675 $0.29 

3,394 $27.67 2,927,742 cy $249.62 $847,347 $0.29 
0 $27.67 0 acres $249.62 $0 N/A 

625 $27.67 57 acres $249.62 $156,015 $2,737.11 
0 $27.67 0 acres $249.62 $0 N/A 

528 $27.67 355,014 cy $249.62 $131,747 $0.37 
47 $27.67 76,562 cy $249.62 $11,688 $0.15 

1,041 $27.67 95 acres $249.62 $259,939 $2,738.74 
432 $27.67 213,080 cy $249.62 $107,829 $0.51 
204 $27.67 256,719 c.y $249.62 $51,037 $0.20 

4,365 $27.67 398 acres $249.62 $1,089,494 $2,738.74 
2,214 $27.67 1,489,494 cy $249.62 $552,756 $0.37 
745 $27.67 1,252,295 cy $249.62 $185,892 $0.15 
370 $27.67 182,647 cy $249.62 $92,429 $0.51 
102 $27.67 182,647 cy $249.62 $25,418 $0.14 

3,975 $27.67 362 acres $249.62 $992,179 $2,738.74 
357 $27.67 256,052 cy $249.62 $89,083 $0.35 
819 $27.67 587,408 cy $249.62 $204,365 $0.35 
79 $27.67 7 acres $249.62 $19,719 $2,738.74 

1,695 $27.67 1,140,304 cy $249.62 $423,170 $0.37 
564 $27.67 947,885 cy $249.62 $140,705 $0.15 

2,430 $27.67 222 acres $249.62 $606,686 $2,738.74 
230 $27.67 - $249.62 $57.314 

l1 ~27.ti7 9,Utiti cy 
7 $27.67 5,152 cy 
1 $27.67 1,925 cy 

27 $27.67 90,656 cy 
68 $27.67 229,686 cy 

227 $27.67 770,157 cy 
161 $27.67 547,942 cy 
336 $27.67 1,140,304 cy 
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24-5-49 Black Mesa On-Site Mobilization 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Sc;heduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 BlackM 

24-3-13 J-7 
24-3-13 N-6 Revegetation 
24-3-14 J-7 Revegetation 
24-3-14 N-6 Revegetation 
24-4-03 J-1/N-6 Revegetation at 50% 
24-5-01 Black Mesa Facilities Demolition 
24-5-01 Joint Facilities Demolition 
24-5-13 Black Mesa Scoria Pits Revegetation 
24-5-02 Black Mesa Concrete Removal 
24-5-02 Joint Concrete Removal 
24-5-25 Black Mesa Permanent Roads Revegetation 
24-5-26 Black Mesa Primary Roads Culvert Removal 
24-5-31 Black Mesa Primary Roads Revegetation 
24-5-32 Black Mesa Ancillary Roads Culvert Removal 
24-5-37 Black Mesa Ancillary Roads Revegetation 
24-5-42 Black Mesa Water Storage and Sedimentation Pond Revegetation 
24-5-43 Black Mesa Environmental Monitoring Sites Off Permit Environmental Monitoring Site 
24-5-44 Black Mesa Environmental Monitoring Sites Revegetation 
24-5-45 Black Mesa Monitoring Wells Reclaim Monitoring Wells 
24-5-07 Black Mesa Revegetation 
24-5-07 Joint Revegetation 
24-5-08 Black Mesa Conveyors Conveyor Demolition 
24-5-09 Black Mesa Power1ines Facilities-Power1ines 

Black 

Table 24·1-5 
BLACK MESA MINE 

Direct Costs by Equipment Type 

Interior Mobilization Hours 16H Grader 
Equipment ,Requirements , Truck Tractor 
Equipment Requirements Water Truck 
Equipment Requirements Service Truck 
Equipment Requirements Flatbed Truck 
Equipment Requirements Light Duty Diesel Crew 
Equipment Requirements Welding/Supply Truck 
Equipment Requirements Equipment Trailer 
Equipment Requirements Parts Trailer 
Equipment Requirements Office Trailer 

Revegetation Miscellaneous 
evegetation of Topsoil Stockpil Miscellaneous 
evegetation of Topsoil Stockpil Miscellaneous 

Revegetation Miscellaneous 
Demolish Facilities Miscellaneous 
Demolish Facilities Miscellaneous 

Revegetation Miscellaneous 
Concrete Disposal Miscellaneous 
Concrete Disposal Miscellaneous 

Revegetation Miscellaneous 
Culvert Removal/Disposal Miscellaneous 

Revegetation Miscellaneous 
Culvert Removal/Disposal Miscellaneous 

Revegetation Miscellaneous 
Rev~:~getation Miscellaneous 

Site Reclamation Concrete Remollai!Disposal 
Site Reclamation Miscellaneous 

Well/Site Reclamation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 

Demolish Conveyor Miscellaneous 
Remove Power1ines Miscellaneous 

$67.36 11 
$37.37 4,800 
$124.67 8,800 
$16.09 4,800 
$16.09 4,800 
$8.03 28,000 
$16.09 4,800 
$11.49 4,800 
$1.09 3,200 
$1.62 3,200 

- -
-

- -
-
-
--

- -
-

- -
- -
- -
- -
- --
- -
- -

--

$27.67 
$21.30 - -
$21.30 - -
$21.30 - -
$21.30 -
$21.30 -
$21.30 -

- -
- - -
-

- 505 acres 
31 acres 
77 acres 
0 acres 

- Is 
- Is 

73 acres 
- - -
- - -
- 95 acres 

5,040 feet 
- 398 acres 
- 4,640 feet 
- 362 acres 
- 222 acres 
- - -
- 11 acres 
- -
- 396 acres 

328 acres 
5,244 feet 

- 123,901 feet 

$95.03 $1,064 
$58.67 $281,635 
$145.97 $1,284,558 
$37.39 $179,485 
$37.39 $179,485 
$29.33 $821,137 
$37.39 $179,485 
$11.49 $55,140 
$1.09 $3,488 
$1.62 $5,176 

- $829,624 
$50,563 
$126,964 

$0 
$2,108,472 
$131,422 
$120,807 
$42,246 
$6,315 

- $156,320 
$14,014 
$655,190 

- $13,814 
$596,668 
$364,843 
$8,093 

- $18,446 
- $38,000 

$651,981 
$215,823 
$241,826 

- $140,762 

2005_Bia 

$1,064 
$281,635 

$1,284,558 
$179,485 
$179,485 
$821,137 
$179,485 
$55,140 
$3,488 
$5,176 

$1,642.82 
$1,647.00 
$1,647.00 
#DIV/0! 

$2,108,471 
$131,421.74 
$1,647.00 
$42,245.67 
$6,314.80 
$1,647.00 

$2.78 
$1,647.00 

$2.98 
$1,647.00 
$1,647.00 
$8,092.90 
$1,647.00 
$38,000.00 
$1,647.00 
$658.80 
$46.12 
$1.14 
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c·--------·= 

0 
TABLE AREA 

J-16 
J-19 

J-21 Single Width 
J-21 Double Width 

N-11 
N-14 

N-14E 
N-9 
J-16 
J-19 

J-21 Single Width 
J-21 Double Width 

N-11 
N-14 

N-14E 
N-9 

Kayenta Scoria Pits 
Kayenta landfarm Areas 
Kayenta Landfarm Areas 

Kayenta Permanent Roads 
Kayenta Primary Roads 
Kayenta Ancillary Roads 

Kayenta N-11 Coal Handling Facility 
Kayenta 

Joint 
Kayenta 

24-3-11 
24-3-11 
24-3-11 
24-3-11 
24-3-11 
24-3-11 
24-3-11 
24-3-11 
24-3-12 
24-3-12 
24-3-12 
24-3-12 
24-3-12 
24-3-12 
24-3-12 
24-3-12 
24-5-12 
24-5-14 
24-5-17 
24-5-24 
24-5-30 
24-5-36 
24-5-46 
24-5-49 
24-5-06 
24-5-06 
24-5-41 Kayenta Water Storage and Sedimentation Ponds 

,_b) 
q, 

24-5-49 
24-3-10 
24-3-10 
24-3-10 
24-3-10 
24-3-10 
24-3-10 
24-3-10 
24-3-10 

24-3-10 
24-3-10 
24-3-10 
24-3-10 
24-3-10 
24-3-10 
24·3-10 
24-3-10 
24-5-49 

24-3-03 
24-3-03 
24-3-03 
24-3-03 
24-3-03 
24-3-03 
24-3-03 
24-3-03 
24-3-04 
24-3-04 
24-3-04 
24-3-04 
24-3-04 
24-3-04 
24-3-04 
24-3-04 
24-3-05 
24-3-05 

~.·?·tr1· ~
24-3-g~ 

~~ v 

Kayenta 
J-16 
J-19 

J-21 Single Width 
J,21 Double Width 

N-11 
N-14 

N-14E 
N-9 

J=16 
J-19 

..,1tlli$~; 

J-21 Single Width 
J-21 Double Width 

N-11 
N-14 

N-14E 
N-9 

Kaventa 

J-16 
J-19 

J-21 Single Width 
J-21 Double Width 

N-11 
N-14 

N-14E 
N-9 
J-16 
J-19 

J-21 Single Width 
J-21 Double Width 

N-11 
N-14 

N-14E 
N-9 
J-16 
J-19 

J-21 Single Width 
J-21 Double Width 

N-11 
N-14 

N-14E 
,....~ 

(!~ . 0': 
'~ 'P<nJ?~ <A 

\.1\ "".:, '3J 
'.ofp~O!~ ~ 

-~A 
"'t'l\ ~ v~. _ ..... '1 •. ' 

PROJECT 
Topsoil/Suitable Material Replacement 
Topsoii/Sllitable Material Replacement 
Topsoil/Suitable Material Replacement 
Topsoil/Suitable Material Replacement 
Topsoil/Suitable Material Replacement 
Topsoil/Suitable Material Replacement 
Topsoil/Suitable Material Replacement 
Topsoil/Suitable Material Replacement 
TopsoillSuitable Material Replacement 
Topsoil/Suitable Material Replacement 
TopsoillSuitable Material Replacement 
Topsoil/Suitable Material Replacement 
Topsoil/Suitable Material Replacement 
Topsoil/Suitable Material Replacement 
Topsoil/Suitable Material Replacement 
Topsoil/Suitable Material Replacement 

Topsoil Replacement 
Landfarm Removal 

Topsoil Replacement 
Topsoil Replacement 
Topsoil Replacement 
Topsoil Replacement 

Cut/Fill Earthwork 
On-Site Mobilization 
Topsoil Replacement 
Topsoil Replacement 
Topsoil Replacement 

TASK 
Suitable Material Placement 
Suitable Material Placement 
Suitable Material Placement 
Suitable Material Placement 
Suitable Material Placement 
Suitable Material Placement 
Suitable Material Placement 
Suitable Material Placement 

Topsoil Replacement 
Topsoil Replacement 
Topsoil Replacement 
Topsoil Replacement 
Topsoil Replacement 
Topsoil Replacement 
Topsoil Replacement 
Topsoil Replacement 

Haul and Place Topsoil 
Haul Landfarm Material 
Haul and Place Topsoil 
Haul and Place Topsoil 
Haul and Place Topsoil 
Haul and Place Topsoil 

Cut/Fill Earthwork 
Interior Mobilization Hours 

Haul and Place Topsoil 
Haul and Place Topsoil 
Haul and Place Toosoil 

Interior Mobilization Hours 
Load, haul, and place riprap 
Load, haul, and place riprap 
Load, haul, and place riprap 
Load, haul, and place riprap 
Load, haul, and place riprap 
Load, haul, and place riprap 
Load, haul, and place riprap 

On-Site Mobilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 

...... nm mm •••• Load, ~ace riprap 
ti!t\ttW®Wt.!Wi!W= 

Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
On-Site Mobilization 

Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 

Load, haul, and place riprap 
Load, haul, and place riprap 
Load, haul, and place riprap 
Load, haul, and place riprap 
Load, haul, and place riprap 
Load, haul, and place riprap 
Load, haul, and place rlprap 
Load, haul, and place riprap 
Interior Mobilization Hours 

Doze Hlghwall 
Doze Highwall 
Doze Highwall 

ze First Two Spoils (Highwall Si 
•Ze First Two Spoils (Highwall Si 
ze First Two Spoils (Highwall Si 
ze First Two Spoils (Highwall Si 

Doze Highwall 
Doze First Two Spoils 
Doze First Two Spoils 
Doze First Two Spoils 
Doze First Two Spoils 
Doze First Two Spoils 

oze F.irst Two Spoils (Spoil Sid 
oze First Two Spoils (Spoil Sid 

Doze First Two Spoils 
Doze Back Two Spoils 
Doze Back Two SpPils 
Doze Back T.wp Spails 
Doze Back r'~() Spoils 
Doze Back two Spoils 
Doze Back Two Spoils 
Doze Back Two Spoils 

EQUIPMENT 
637E P-P Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E p.p Scraper 
637E p.p Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E p.p Scraper 
637E p.p Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E p.p Scraper 
637E P-P Scraper 
637E p.p Scraper 
637E p.p Scraper 
637E P-P Scraper 
637E p.p Scraper 
637E p.p Scraper 
637E P-P Scraper 
637E P·P Scraper 
637E P-P Scraper 
637E p.p Scraoer 

769D Rear Dump Truck 
769D Rear Dump Truck 
769D Rear Dump Truck 
769D Rear Dump Truck 
769D Rear Dump Truck 
769D Rear Dump Truck 
769D Rear Dump Truck 
769D Rear Dump Truck 
7690 Rear Dumo Truck 

988F Loader Series II 
988F Loader Series II 
988F Loader Series II 
988F Loader Series II 
988F Loader Series II 
988F Loader Series II 
988F Loader Series II 
988F Loader Series II 
988F Loader Series II 
··a,lmiiiiidius 

D11R Dozer 
D11RDozer 
D11RDozer 
D11RDozer 
D11RDozer 
D11RDozer 
D11RDozer 
D11R Dozer 
D11R Dozer 
D11RDozer 
D11RDozer 
D11RDozer 
D11RDozer 
D11RDozer 
D11RDozer 
D11RDozer 

l!l!~t~J.~:; 
D11RDozer 
D11R Dozer 

EQUIPMENT 
UNIT COST 

$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 

$80.34 
$80.34 
$80.34 
$80.34 
$80.34 
$80.34 
$80.34 
$80.34 
$80.34 

$85.34 
$85.34 
$85.34 
$85.34 
$85.34 
$85.34 
$85.34 
$85.34 
$85.34 

$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 

HOURS 
1,238 
8,316 
2,656 
2,563 
2,563 
560 
419 

2,874 
2,381 
21,323 
9536 
5422 
5,422 
2,119 
554 

11,605 
21 
16 
12 

2,266 
12,298 
6,261 
2,478 
232 
463 

2,121 
3.225 

50 
114 
380 
445 
89 
105 
25 
51 
42 

139 
361 
338 
137 
161 
161 
104 
137 
34 

1,042 
12.240 
3,572 

0 
1,945 
5,606 
494 
884 

1,972 
11,443 
3,475 
4,891 
6,668 
4672 
412 

1,639 
272 

1,542 
648 
729 
497 
132 
286 

LABOR 
COST 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 

$23.94 
$23.94 
$23.94 
$23.94 
$23.94 
$23.94 
$23.94 
$23.94 
$23.94 

$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 

$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 

QUANTITY 
645,850 

4,337,948 
1,385,673 
1,337,116 
1,337,116 
292,321 
218,694 

1,499,014 
1,076,416 
7,229,913 
2,309,454 
2,228,526 
2,228,526 
487,201 
227,806 

2,498,357 
8,518 
3,000 
6,050 

591,057 
3,270,554 
1,664,979 
659,063 

402,892 
1,198,472 
857.725 

21.150 
54,750 
51,350 
20,850 
24,500 
4,550 
12,100 
20.850 

6,340 
16,430 
15,415 
6,260 
7,340 
7,340 
4,750 
6,260 

1,048,088 
12,316,350 
3,594,413 

0 
1,258,110 
2,820,740 
497,405 

1,012,500 
2,381,300 
13,817,220 
4,195,560 
4,943,110 
3,774,330 
2,820,740 
497,405 

2,473,670 
493,370 

2,793,000 
1,173,330 
883,800 
899,770 
239.260 
518,810 

UNITS 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 

cy 
cy 

_r;y_ 

cy 
cy 
cy 
cy 
cy 
cy 
cy 
cv 

feet 
feet 
feet 
feet 
feet 
feet 
feet 
feet 

cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 

HOURLY 
COST 

$211.52 
$211.52 
$211.52 
$211.52 
$211.52 
$211.52 
$211.52 
$211.52 
$211.52 
$211.52 
$211.52 
$211.52 
$211.52 
$211.52 
$211.52 
$211.52 
$211.52 
$211.52 
$211.52 
$211.52 
$211.52 
$211.52 
$211.52 
$211.52 
$211.52 
$211.52 
$211.52 

$104.28 
$104.28 
$104.28 
$104.28 
$104.28 
$104.28 
$104.28 
$104.28 

.~. i?~;f,~d\ 
$113.01 
$113.01 
$113.01 
$113.01 
$113.01 
$113.01 
$113.01 
$113.01 

...1.113.01 

$249.62 
$249:62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 

TOTAL 
COST 

$261,889 
$1,759,014 
$561,883 
$542,193 
$542,193 
$118,534 
$88,679 
$607,842 
$503,632 

$4,510,293 
$2,017,015 
$1,146,947 
$1,146,947 
$448,303 
$117,244 

$2,454,747 
$4,517 
$3,416 
$2,453 

$479,341 
$2,601,377 
$1,324,313 
$524,214 
$49,115 
$98,022 
$448,591 
$682.229 

$5,255 
$11,899 
$39,660 
$46,427 
$9,294 
$10,921 
$2,560 
$5,285 
$4422 

''""illiiil 
$15,722 

·:~i $40,743 
$38,226 
$15,524 
$18,202 
$18,202 
$11,779 
$15,524 
$3.797 

UNIT 
COST 
$0.41 
$0.41 
$0.41 
$0.41 
$0.41 
$0.41 
$0.41 
$0.41 
$0.47 
$0.62 
$0.87 
$0.51 
$0.51 
$0.92 
$0.51 
$0.98 
$0.53 
$1.14 
$0.41 
$0.81 
$0.80 
$0.80 
$0.80 

$49,115 
$0.24 
$0.37 

_10.80 

$5;255 
$0.56 
$0.72 
$0.90 
$0.45 
$0.45 
$0.56 
$0.44 
$0.21 

$2.48 
$2.48 
$2.48 
$2.48 
$2.48 
$2.48 
$2.48 
$2.48 

_j_3,797 

$260,004 $0.25 
$3,055,370 $0.25 
$891,681 $0.25 

$0 N/A 
$485,496 $0.39 
$699,753 $0.25 
$123,393 $0.25 
$220,640 $0.22 
$492,283 $0.21 

$2,856,414 $0.21 
$867,342 $0.21 

$1,220,809 $0.25 
$1,664,559 $0.44 
$583,128 $0.21 
$102,828 $0.21 
$409,103 $0.17 
$67,996 $0.14 
$384,929 $0.14 
$161,707 $0.14 
$181,895 $0.21 
$124,005 $0.14 
$32,975 $0.14 
$71,502 $0.14 
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Table 24-1-5 
KAYENTA MINE 

Direct Costs by Equipment Type 

EQUIPMENT LABOR HOURLY TOTAL UNIT 
TABLE AREA PROJECT TASK EQUIPMENT UNIT COST HOURS COST QUANTITY UNITS COST COST COST 
24-3-05 N-9 Backfill Mine Pits Doze Back Two Spoils D11R Dozer $221.95 489 $27.67 822,330 cy $249.62 $122,051 $0.15 
24-3-06 J-16 Backfill and Grade Ramps Backfill/Grade Ramps D11R Dozer $221.95 824 $27.67 711,000 cy $249.62 $205,778 $0.29 
24-3-06 J-19 Backfill and Grade Ramps Backfill/Grade Ramps .D11R Dozer $221.95 7,898 $27.67 6,812,151 cy $249.62 $1,971,573 $0.29 
24-3-06 J-21 Single Width Backfill and Grade Ramps Backfill/Grade Ramps D11RDozer $221.95 3,041 $27.67 2,623,178 cy $249.62 $759,200 $0.29 
24-3-06 J-21 Double Width Backfill and Grade Ramps Backfill/Grade Ramps D11R Dozer $221.95 965 $27.67 832,091 cy $249.62 $240,824 $0.29 
24-3-06 N-11 Backfill and Grade Ramps Backfill/Grade Ramps 011R Dozer $221.95 965 $27.67 832,091 cy $249.62 $240,824 $0.29 
24-3-06 N-14 Backfill and Grade Ramps Backfill/Grade Ramps 011R Dozer $221.95 4,099 $27.67 3,535,600 cy $249.62 $1,023,273 $0.29 
24-3-06 N-11\E Backfill and G;ada Ramps Backfill/Grade Ramps D11R Dozer $221.95 193 $27.67 166,200 cy $249.62 $48,102 $0.29 
24-3-06 N-9 Backfill and Grade Ramps Backfill/Grade Ramps 011R bozer $221.95 965 $27.67 832,091 cy $249.62 $240,824 $0.29 
24-3-07 J-16 General Grading General Grading 011R Dozer $221.95 2,523 $27.67 230 acres $249.62 $629,910 $2,738.74 
24-3-07 J-19 General Grading General Grading D11R Dozer $221.95 5,354 $27.67 488 acres $249.62 $1,336,505 $2,738.74 
24-3-07 J-21 Single Width General Grading General Gradirig 011R Dozer $221.95 2,194 $27.67 200 acres $249.62 $547,748 $2,738.74 
24-3-07 J-21 Double Width General Grading General Grading D11R Dozer $221.95 0 $27.67 0 acres $249.62 $0 N/A 
24-3-07 N-11 General Grading General Grading D11R Dozer $221.95 7,109 $27.67 648 acres $249.62 $1,774,704 $2,738.74 
24-3-07 N-14 General Grading General Gra~ing· D11R ooier $221.95 461 $27.67 42 acres $249.62 $115,027 $2,738.74 
24-3-07 N-14E General Grading General Grading D11R Dozer $221.95 230 $27.67 21 acres $249.62 $57,514 $2,738.74 
24-3-07 N-9 General Grading General Grading D11~ Dozer $221.95 5,464 $27.67 498 acres $249.62 $1,363,893 $2,738.74 
24-4-01 J-16 General Grading at 50% General Grading D11R Dozer $221.95 1;103 $27.67 201 acres $249.62 $275,265 $1,369.37 
24-4-01 J-19 Genera1Gradingat50% GeneraiGradlng D11R0ciier $221.95 2,210 $27.67 403 acres $249.62 $551,764 $1,369.37 
24-4-01 J-21 Single Width Genera1Gradingat50% General Grading D11RDozer $221.95 2,363 $27.67 431 acres $249.62 $589,777 $1,369.37 
24-4-01 Kayenta Facilities General Grading at 50% General Grading D11R Dozer $221.95 194 $27.67 35 acres $249.62 $48,496 $1,369.37 
24-4-01 N-1 Genera1Gradingat50% GeneralGrading D11RDozer $221.95 1,034 $27.67 188 acres $249.62 $258,063 $1,369.37 
24-4-01 N-14 Genera1Gradingat50% GeneraiGrading D11RDozer $221.95 1,533 $27.67 280 acres $249.62 $382,784 $1,369.37 
24-4-01 N-14E General Grading at 50% General Grading D11R Dozer $221.95 194 $27.67 35 acres $249.62 $48,496 $1,369.37 
24-4-01 N-10 Genera1Gradingat50% GeneraiGrading D11RDozer $221.95 112 $27.67 20 acres $249.62 $27,964 $1,369.37 
24-4-01 N-11 Genera1Gradingat50% GeneraiGrading D11RDozer $221.95 511 $27.67 93 acres $249.62 $127,586 $1,369.37 
24-4-01 N-2 Genera1Gradingat50% GeneraiGrading D11RDozer $221.95 435 $27.67 79 acres $249.62 $108,657 $1,369.37 
24-4-01 N-7/8 General Grading at 50% General Grading D11R Dozer $221.95 99 $27.67 18 acres $249.62 $24,649 $1,369.37 
24-4-01 N-9 General Grading at 50% General Grading D11 R Dozer $221.95 1 ,223 $27.67 223 acres $249.62 $305,370 $1 ,369.37 
24-4-05 J-21 Single Width General Grading at 50% General Grading D11R Dozer $221.95 14,805 $27.67 2,699 acres $249.62 $3,695,786 $1,369.37 
24-4-05 KayentaFacilities Genera1Gradingat50% GeneraiGrading D11RDozer $221.95 0 $27.67 0 acres $249.62 $0 N/A 
24-4-05 J-16 Genera1Gradingat50% GeneraiGrading D11RDozer $221.95 568 $27.67 103 acres $249.62 $141,685 $1,369.37 
24-4-05 J-19 Genera1Gradingat50% GeneraiGrading D11RDozer $221.95 8,127 $27.67 1,482 acres $249.62 $2,028,800 $1,369.37 
24-4-05 N-1 General Grading at 50% General Grading : D11R Dozer $221.95 1,034 $27.67 188 acres $249.62 $258,063 $1,369.37 
24-4-05 N-11 Genera1Gradingat50% GeneraiGrading D11RDozer $221.95 488 $27.67 89 acres $249.62 $121,874 $1,369,37 
24-4-05 N-14E Genera1Gradlngat50% GeneraiGradlng D11RDozer $221.95 0 $27.67 0 acres $249.62 $30 $1,369.37 
24-4-05 N-2 Genera1Gradingat50% GeneraiGrading D11RDozer $221.95 0 $27.67 0 acres $249.62 $0 N/A 
24-5-11 Kayenta Scoria Pits Grade Scoria Pit Area Scoria Pit Grading D11R Dozer $221.95 20 $27.67 15,972 cy $249.62 $4,939 $0.31 
24-5-16 Kayenta Landfarm Areas Grade Landfartn Area Landfarm Grading 011R Dozer $221.95 94 $27.67 4,033 cy $249.62 $23,387 , $5.80 
24-5-21 KayentaPermanentRoads Dozing•toNarrowRoad DozeRoads D11RDozer $221.95 81 $27.67 184,705 cy $249.62 $20,141 > $0.11 
24-5-23 Kayenta Permanent Roads Grade Ripped Areas Grading D11R Dozer $221.95 2,512 $27.67 229 acres $249.62 $627,099 $2,738.74 
24-5-26 KayentaPrimaryRoads CulvertRemoval CulvertRemovai/Disposal D11RDozer $221.95 1,658 $27.67 817,639 cy $249.62 $413,766 $0.51 
24-5-27 Kayenta Primary Roads Surfacing Removal Surfacing Removal/Disposal D11R Dozer $221.95 829 $27.67 817,639 cy $249.62 $206,883 $0.25 
24-5-29 Kayenta Primary Roads Grade Ripped Areas Grading 011R Dozer $221.95 13,901 $27.67 1,267 acres $249.62 $3,469,989 $2,738.74 
24-5-03 Joint Surfacing Removal Surfacing Removal/Disposal D11R Dozer $221.95 1;117 $27.67 1.252,295 cy $249.62 $278,838 $0.22 
24-5-03 Kayenta Surfacing Removal Surfacing Removal/Disposal D11R Dozer $221.95 5422 $27.67 3,647,398 cy $249.62 $1~353,560 $0.37 
24-5-32 KayentaAncillaryRoads CulvertRemoval CulvertRernovai/Disposal D11RDozer $221.95 659 $27.67 325,191 cy $249.62 $164,563 $0.51 
24-5-33 Kayenta Ancillary Roads Surfacing Removal Surfacing Removal/Disposal D11R Dozer $221.95 199 $27.67 325,191 cy $249.62 $49,731 $0.15 
24-5-35 Kayenta Ancillary Roads Grade Ripped Areas Grading D11R Dozer $221.95 7,077 $27.67 645 acres $249.62 $1,766,508 $2,738.74 
24-5-38 Kayenta Water Storage and Sedimentation Ponds Clean Out Sediment Sediment Removal D11 R Dozer $221.95 535 $27.67 384,078 cy $249.62 $133,624 $0.35 
24-5-39 Kayenta Water Storage and Sedimentation Ponds Embankment Removal Grade Embankment Into Basin D11R Dozer $221.95 1,228 $27.67 881,112 cy $249.62 $306,547 $0.35 
24-5-44 Kayenta Environmental Monitoring Sites Grade Reclaimed Area Site Reclamation D11R Dozer $221.95 118 $27.67 11 acres $249.62 $29,578 $2,738.74 
24-5-47 KayentaN-11CoaiHandlingFacility GradeFacilitiesAreas FacilitiesAreaGrading D11RDozer $221.95 982 $27.67 422,795 cy $249.62 $245,157 $0.58 
24-5-05 Joint Grade Facilities Areas Facilities Area Grading D11R Dozer $221.95 846 $27.67 947,885 cy $249.62 $211,058 $0.22 
24-5-05 Kayenta Grade Facilities Areas Facilities Area Grading D11R Dozer $221.95 4,132 $27.67 2.779,544 cy $249.62 $1,031,497 $0.37 
24-5-40 Kayenta Water Storage and Sedimentation Ponds Grade Pond Areas Grading D11R Dozer $221.95 3,646 $27.67 332 acres $249.62 $910,029 $2,738.74 
24-5-49 Kayenta On-SiteMobilization lnteriorMobiiizationHours D11RDozer $221.95 344 $27.67 $249.62 $85,971 $85,971 

.. --\_;;,~.4.~'-t1Th8MftTht:k'WNWKwt1JmwtP£K;f@mk&l%illMWJM~OOMtct~s:a:%&~~*-'titmttMttmWHmtt:·; · -~ · · · ~ , ~ - . .lOb »' ·.· ·' . --~;ti@fif~ X mu.t,.-_., . ~~ 
24-4-02 J-16 SurfaceRippingatSO% DozerRipping D11RDozer-RipperEquippec $243.86 143 $27.67 201 acres $271.53 $38,918 $193.61 
24-4-02 J-19 SurfaceRippingat50% DozerRipping D11RDozer-RipperEquippec $243.86 287 $27.67 403 acres $271.53 $78,011 $193.61 
24-4-02 J-21 Single Width Surface Ripping at 50% Dozer Ripping D11R Dozer~ Ripper Equippec $243.86 307 $27.67 431 acres $271.53 $83,386 $193.61 
24-4-02 KayentaFacilities. SurfaceRippingat50% DozerRipping D11RDozer-RipperEquippec $243.86 25 $27.67 35 acres $271.53 $6,857 $193.61 
24-4-02 N-.:k'.-"-:-.. \{1:;;-l)'fJr"'~ SurfaceRipplngat50% DozerRip .. ping D11RDozer-RipperEqulppec $243.86 134 $27.67 188 acres $271.53 $36,486 $193.61 

24-4-02 . . .· ...... ,)"!.;.J.44i(j:.i \ \,.~ -. -· .. ·'.l.<f."f? .. -~Surface R~pp~ng at 50% Dozer R~.P_ .. p.·ing. D11R Dozer -.R. ~pper Eq.u~ppe< $243.86 199. $27.67 280 acres $271.53 $54,120 $193 .. 61 24-4-02 /\N~E -· f~ SurfaceRcppcngat50% DozerRcpplng D11RDozer-RcpperEqucppec $243.86 25 $27.67 35 acres $271.53 $6,857 $193.61 
24-4-02 l-,:''·~-10 . /';$"' SurfaceRippingat50% DozerRipping D11RDozer-RipperEquippec $243.86 15 $27.67 20 acres $271.53 $3,954 $193.61 
24-4-02 lf-''0 N-11 ,~. ~ SurfaceRippingatSO% DozerRipping 011RDozer-RipperEquippec $243.86 66 $27.67 93 acres $271.53 $18,039 $193.61 
24-4-02 t~~-·) N-2-. ~J;,;,. '%iJ{ 0" SurfaceRippingat50% DozerRipping D11RDozer-RipperEquippec $243.86 57 $27.67 79 acres $271.53 $15,362 $193.61 
24-4-02 /c--:.~ N-7/8 4('·'3 :::J SurfaceRippingat50% DozerRipping D11RDozer-RipperEqulppec $243.86 13- $27.67 18 acres $271.53 $3,485 $193.61 
24-4-02 f' .,,, N-9 .;:f? _ ?~'} -~urface Ripping at 50% Dozer Ripping D11R Dozer- Ripper Equippe< $243.86 159 $27.67 223 acres $271.53 $43,175 $193.61 
24-4-06 {('Jl21 Single«ifo)t)l_, ~~-. c:o)urtaceRippingatSO% DozerRipping D11RDozer-RipperEquippec $243.86 1,924 $27.67 13,062,652 cy $271.53 $522,529 $0.04 
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24-4-06 
24-4-06 
24-4-06 
24-4-06 
24-4-06 
24-4-06 
24-4-06 
24-5-10 
24-5-15 
24-5-02 
24-5-02 
24-5-22 
24-5-28 
24-5-34 
24-5-04 

24-3-08 
24-3-08 
24-3-08 
24-3-06 
24-3-08 
24-3-08 
24-3-08 
24-3-09 
24-3-09 
24-3-09 
24-3-09 
24-3-09 
24-3-09 
24-3-09 
24-3-09 
24-4-04 

24-5-49 
24-5-48 
24-5-48 
24-5-48 
24-5-48 
24-5-48 
24-5-48 
24-5-48 
24-5-48 
24-5-48 

Kayenta Facilities 
J-16 
J-19 
N-1 
N-11 

N-14E 
N-2 

Kayenta Scoria Pits 
Kayenta Landfarm Areas 

Joint 
Kayenta 

Kayenta Permanent Roads 
Kayenta Primary Roads 
Kayenta Ancillary Roads 

Joint 

J-19 
J-21 Single Width 
J-21 Double Width 

N-11 
N-14 

N-14E 
N-9 
J-16 
J-19 

J-21 Single Width 
J-21 Double Width 

N-11 
N-14 

N-14E 
N-9 

Kayenta 

Kayenta 
Kayenta 
Kayenta 
Kayenta 
Kayenta 
Kayenta 
Kayenta 
Kayenta 
Kayenta 
Kayenta 

J-19 
J-21 Single Width 
J-21 Double Width 

N-11 
N-14 

N-14E 
N-9 
J-16 
J-19 

J-21Single Width 
J-21 Double Width 

Surface Ripping at 50% 
Surface Ripping at 50% 
Surface Ripping at 50% 
Surface Ripping at 50% 
Surface Ripping at 50% 
Surface Ripping at 50% 
Surface Ripping at 50% 

Surface Ripping 
Surface Ripping 

Concrete Removal 
Concrete Removal 

Surface Ripping to Narrow Road 
Surface Ripping 
Surface Ripping 
Surface Ripping 

:eRippin!1 

Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 

Surface Stabillzat(on at 50% 

On-Site Mobilization 
Equipment Scheduling 
Equipment Scheduling 
Equipment Scheduling 
Equipment Scheduling 
Equipment Scheduling 
Equipment Scheduling 
Equipment Scheduling 
Equipment Scheduling 
Equipment Scheduling 

Revegetation 
Revegetation 
Revege!atjon ' 
Revegetation 
Revegetation 
Revegetation 
Revegetation 
Revegetation 
Revegetation 
Revegetation 
Revegetation 
Revegetation 

Direct Costs by Equipment Type 

Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 

Concrete Removal 
Concrete Removal 

Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Rippin!l 

·' 
Grade Terraces 
Grade Terraces 
Grade Terraces 
Grade Terraces 
Grade Terraces 
Grade Terraces 
Grade Terraces 
Grade Terraces 

Grade Drainages/Downdrains 
Grade Drainages/Downdrains 
Grade Drainages/Downdrains 
Grade Drainages/Downdralns 
Grade Dralnages/Downdrains 
Grade Drainages/Downdrains 
Grade Drainages/Downdrains 
Grade Drainages/Downdralns 

Grade Terraces 

Revegetation 
:, Revegetation 

Revegetation 
Revegetation 
Revegetation 
Revegetation 
Revegeti\~on 

E
vegetatlon ofToliloii 
vegetation of Topsoil 
vegetation of Topsoil 
vegetation of Topsoil 

D11 R Dozer- Ripper Equippec 
D11 R Dozer- Ripper Equippec 
D11R Dozer- Ripper Equippec 
D11 R Dozer- Ripper Equippec 
D11 R Dozer- Ripper Equippec 
D11 R Dozer- Ripper Equippe< 
D11 R Dozer- Ripper Equippe< 
D11 R Dozer- Ripper Equippec 
D11R Dozer- Ripper Equippec 
D11 R Dozer- Ripper Equippe< 
011 R Dozer- Ripper Equippec 
D11 R Dozer· Ripper Equlppec 
011 R Dozer· Ripper Equippec 
D11 R Dozer· Ripper Equippe< 
D11 R Dozer- Ripper Equippe< 
D11 R Dozer- Ripper Eauippec 

D7RDozer 
D7RDozer 
D7RDozer 
D7RDozer 
07RDozer 
D7R Dozer 
D7R Dozer 
D7RDozer 
D7RDozer 
D7RDozer 
D7RDozer 
D7R Dozer 
D7RDozer 
D7RDozer 
D7RDozer 
D7RDozer 
D7RDozer 

16HGrader 
Truck Tractor 
Water Truck 

Service Truck 
Flatbed Truck 

Light Duty Diesel Crew 
Welding/Supply Truck 

Equipment Trailer 
Parts Trailer 
Office Trailer 

Miscellaneous 
Miscellaneous 
Miscellaneous 
Miscellaneous 
Miscellaneous. 
~I~c;:~llan~us 
Mi$~~J~~~l!QUS 
Miscellaneous 
MiscellaneoUs 
Miscellaneous 
Miscellaneous 

.'-i .... 

$243.86 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 
$246.90 
$246.90 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 

$58.80 
$58.80 
$58.80 
$58.80 
$58.80 
$58.80 
$58.80 
$58.80 
$58.80 
$58.80 
$58.80 
$58.80 
$58.80 
$58.80 
$58.80 
$58.80 
$58.80 

.36 
$67.36 
$37.37 
$124.67 
$16.09 
$16.09 
$8.03 
$16.09 
$11.49 
$1.09 
$1.62 

0 
74 

1,056 
134 
63 
0.0 
0 
5 
4 
2 
13 
163 
723 
287 
168 
819 

76 
215 
201 
67 
168 
48 
32 
67 
16 
29 
42 
15 
19 
12 
8 
15 
83 

17 
7.200 
13,200 
7,200 
7,200 

42,000 
7,200 
7,200 
4,800 
4,800 

$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 

$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 

$27.67 
$21.30 
$21.30 
$21.30 
$21.30 
$21.30 
$21.30 

0 
500,780 

7,170,736 
912,117 
430,760 

106 
0 

15,972 
12,100 
1,925 
9,n7 

554,116 
2,452,916 
975,574 
947,885 

2n9544 

58,580 
166,170 
155,620 
52,000 
129,920 
37,410 
24,940 
52,000 
9,600 
16,900 
24,430 
9,000 
11,300 
6,780 
4,520 
9,000 

128,000 

417 
2,801 
895 
863 
863 
189 
141 
968 
11 
167 
157 
41 

cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cv 

lineal~ 
lineal feet 
lineal feet 
lineal feet 
lineal feet 
lineal feet 
lineal feet 
lineal feet 
lineal feet 
lineal feet 
lineal feet 
lineal feet 
lineal feet 
lineal feet 
lineal feet 
lineal feet 
lineal feet 

· <m th\'1~ ~: -!~ 
acres 
acres 
acres 
acres 
acres 
acres 
acres 
acres 
acres 
acres 
acres 
acres 

0 . 
. 

$271.53 $0 
$271.53 $20,032 
$271.53 $286,842 
$271.53 $36,486 
$271.53 $17,231 
$271.53 $4 
$271.53 $0 
$271.53 $1,278 
$271.53 $968 
$274.57 $421 
$274.57 $3,559 
$271.53 $44,331 
$271.53 $196,242 
$271.53 $78,049 
$271.53 $45,501 

$85.39 $18,358 
$85.39 $17,193 
$85.39 $5,745 
$85.39 $14,354 
$85.39 $4,133 
$85.39 $2,755 
$85.39 $5,745 
$85.39 $1,405 
$85.39 $2,474 
$85.39 $3,576 
$85.39 $1,317 
$85.39 $1,654 
$85.39 $992 
$85.39 $662 
$85.39 $1,317 
$85.39 $7,071 

$95.03 $1,597 $1,597 
$58.67 $422,453 $422,453 
$145.97 $1,926,837 $1,926,837 
$37.39 $269,227 $269,227 
$37.39 $269,227 $269,227 
$29.33 $1,231,706 $1,231,706 
$37.39 $269,227 $269,227 
$11.49 $82,710 $82,710 
$1.09 $5,232 $5,232 
$1.62 $7,764 $7,764 
$5.73 $371,434 $371 

irw.fhW./.4{?;#1 Jlk1lllt&2~lf.ffi!. ~ 
$686,799 $1,& 

$4,612,991 $1,647.00 
$1,473,530 $1,647.00 
$1,421,894 $1,647.00 
$1,421,894 $1,647.00 
$310,855 $1,647.00 
$232,560 $1,647.00 

$1,594,058 $1,647.00 
$17,294 $1,647.00 
$274,555 $1,647.00 
$257,756 $1,647.00 
$67,362 $1,647.00 

2005_Kayenta.xls 24-1-5 
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N-11 
N-14 

N-14E 
N-9 
J-16 
J-19 

J-21 Single Width 
24-4-03 I Kayenta Facilities 
24-4-03 N-1 
24-4-03 N-14 
24-4-03 N·14E 
24-4-03 N-10 
24-4-03 N-11 
24-4-03 N-2 
24-4-03 N-7/8 
24-4-03 N-9 
24-4-07 J-16 
24-4-07 J-19 
24-4-07 J-21 Single Width 
24-4-07 Kayenta Facilities 
24-4-07 N-1 
24-4-07 N-11 
24-4-07 N-14E 
24-4-07 N-2 
24-5-01 Joint 
24-5-01 Kayenta 
24-5-13 Kayenta Scoria Pits 
24-5-18 Kayenta Landfarm Areas 
24-5-02 Joint 
24-5-02 Kayenta 
24-5-25 Kayenta Permanent Roads 
24-5-26 Kayenta Primary Roads 
24-5-31 Kayenta Primary Roads 
24-5-32 Kayenta Ancillary Roads 
24-5-37 Kayenta Ancillary Roads 
24-5-42 Kayenta Water Storage and Sedimentation Ponds 
24-5-43 Kayenta Environmental Monitoring Sites 
24-5-44 Kayenta Environmental Monitoring Sites 
24-5-45 Kayenta Monitoring Wells 
24-5-07 Joint ~ ; 

24-5-07 Kayenta 
24-5-08 Kayenta Conveyors 
24-5-09 Kaventa Powerlines 

Revegetation 
Revegetation 
Revegetation 
Revegetation 

Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Facilities Demolition 
Facilities Demolition 

Revegetation 
Revegetation 

Concrete Removal 
Concrete Removal 

Revegetation 
Culvert Removal 

Revegetation 
Culvert Removal 

Revegetation 
Revegetation 

Off Permit Environmental Monitoring Site 
Revegetation 

Reclaim Monitoring Wells 
Revegetation 
Revegetation 

Conveyor Demolition 
Facllities-Powerlines 

and Shovel-

Table 24-1-5 
KAYENTA MINE 

Direct Costs by Equipment Type 

r·~-' MT~on -pO 

Miscellaneous 
evegetation of Topsoil Stockpil Miscellaneous 
evegetation of Topsoil Stockpil Miscellaneous 
evegetatlon of Topsoil Stockpil Misc~llaneous · 

Revegetation Misc¢11aneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Misc~llaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Misc~llaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Mlscelianeous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous; 
Revegetation Miscellaneous 
Revegetation Miscellaneous; 
Revegetation Miscellaneous· 

Demolish Facilities Miscellaneous 
Demolish Facilities Miscellaneous· 

Revegetation Miscellaneous. 
Revegetation Miscellaneous: , 

Concrete Oisposal Miscellaneous 
Concrete Disposal Miscellaneous 

Revegetation Miscellaneous 
Culvert Removal/Disposal Miscellaneous 

Revegetation Miscellaneous· , 
Culvert Removal/Disposal Miscellaneous 

Revegetation Miscellaneous' 
Revegetation Miscellaneous 

Concrete Removal/Disposal Miscellaneous 
Site Reclamation Miscellaneous 

Well/Site Reclamation Miscellaneous 
Revegetation Miscellaneous' 
Revegetation Miscellaneous 

Demolish Conveyor Miscellaneous 
Remove Powerlines Miscellaneous 

}·' 

. 40 acres 
15 acres 
19 acres 

- 77 acres 
201 acres 
403 acres 

- 431 acres 
35 acres 
188 acres . - 280 acres 

- - - 35 acres 
- . - 20 acres 
- - 93 acres 

79 acres . - 18 acres 
- - 223 acres 
- - 103 acres 
- . - 1,482 acres 
- . 2,699 acres . - - 0 acres . - - 188 acres 

89 acres 
- 0 acres 
- - 0 acres 
- . . Is . . Is 

3 acres 
- 3 acres 

- . 
. - -. 229 acres 

- 11,170 feet . 1,267 acres 
- 6,960 feet 

- 645 acres 
- 332 acres 

- 17 acres . . 
- . 328 acres·~ 

- 963 acres 
- 88,166 feet . 201,287 feet 

$65,386 
$25,034 
$30,799 
$126,984 
$165,537 
$331,815 
$354,675 
$29,164 
$155,192 

- $230,195 
$29.164 
$16,817 
$76,726 
$65,343 
$14,823 
$183,641 

- $85,205 
$1,220,062 

. $2,222,540 
$0 

$155,192 
$73,292 

$18 
$0 . $197,133 

$1,469,164 
$5,435 
$4,118 
$9,472 
$80,170 
$377,119 
$21,020 

$2,086,752 
$20,721 

$1.062,327 
$547,265 
$12,139 
$27,670 

- $57,000 
- $323,734 
- $1,586;396 

$4,065,969 
$228,680 

2005 

$1,647.00 
$1,647.00 
$1,647.00 
$1,647.00 
$823.50 
$823.50 
$823.50 
$823.50 
$823.50 
$823.50 
$823.50 
$823.50 
$823.50 
$823.50 
$823.50 
$823.50 
$823.50 
$823.50 
$823.50 

N/A 
$823.50 
$823.50 
$823.50 

N/A 
$197,132.62 

$1,469,163.96 
$1,647.00 
$1,647.00 
$9,472.20 
$80,169.76 
$1;647.00 

$1.88 
$1,647.00 

$2.98 
$1,647.00 
$1.647.00 
$12,139.35 
$1,647.00 
$57,000.00 

$988.20 
$1,647.00 

$46.12 
$1.14 

.xis 24-1-5 
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TABLE 
24-3-11 
24-3-11 
24-3-11 
24-3-11 
24-3-11 
24-3-11 
24-3-11 
24-3-11 
24-3-11 
24-3-11 
24-3-12 
24-3-12 
24-3-12 
24-3-12 
24-3-12 
24-3-12 
24-3-12 
24-3-12 
24-3-12 
24-3-12 
24-5-12 
24-5-12 
24-5-14 
24-5-17 
24-5-24 
24-5-24 
24-5-30 
24-5-30 
24-5-36 
24-5-36 
24-5-46 
24-5-49 
24-5-49 
24-5-06 
24-5-06 
24-5-06 
24-5-41 
24-5-41 

24-5-49 
24-5-49 
24-3-10 
24-3-10 
24-3-10 
24-3-10 
24-3-10 
24-3-10 
24-3-10 
24-3-10 
24-3-10 
24-3-10 

24-3-10 
24-3-10 
24-3-10 
24-3-10 
24-3-10 
24-3-10 
24-3-10 
24-3-10 
24-3-10 
24-3-10 
24-5-49 
24-5-49 

24-3-03 
24-3-03 
24-3-03 
24-3-03 
24-3-03 

AREA 
J-1 
J-16 
J-19 

J-21 Single Width 
J-21 Double Width 

N-9 
N-11 
N-14 

N-14E 
N-6 
J-16 
J-19 

J-21 Single Width 
J-21 Double Width 

J-7 
N-9 

N-11 
N-14 

N-14E 
N-6 

Black Mesa Scoria Pits 
Kayenta Scoria Pits 

Kayenta L.aiK!farm Areas 
Kayenta Landfarm Areas 

Black Mesa Permanent Roads 
Kayenta Permanent Roads 
Black Mesa Primary Roads 

Kayenta Primary Roads 
Black Mesa Ancillary Roads 

Kayenta Ancillary Roads 
Kayenta N-11 Coal Handling Facility 

Black Mesa 
Kayenta 

Black Mesa 
Joint 

Kayenta 
Black Mesa Water Storage and Sedimentation Ponds' 
· Kayenta Water Storage and Sedimentation Ponds 

Black Mesa 
Kayenta 

J-16 
J-19 

J-21 Single Width 
J-21 Double Width 

J-7 
N-9 

N-11 
N-14 

N-14E 
N-6 

J:-jij 
J-19 

J-21 Single Width 
J-21 Double Width 

J-7 
N-9 
N-11 
N-14 

N-14E 
N-6 

Black Mesa 
Kayenta 

J-16 
J-19 

J-21 Single Width 
J-7 
N-9 

f(i,J!..~ ~~5 'ri '~ ,, 24-3-03 / b _ _,. ' 
' -~. 24-3-03 ? 
OJ. 24-3- ~' 
~ $: ~ "'0 ~p.?oa ~ 

N-6 
N-11 
N-14 

N-14E 
J-16 

i.o ,, If ~ 

t~ , .-f.o~o~. ~ 
.tf'1 ~D.::~ ·~ ~-v 
. /~") _-.c..1~ e'/>!JrJ-

PROJECT 
TopsoiVSuffable Material Replacement 
TopsoiVSultable Material Replacement 
TopsoiVSuitable Material Replacement 
TopsoiUSuitable Material Replacement 
TopsoiUSuitable Material Replacement 
TopsoiVSuitable Material Replacement 
TopsoiUSuitable Material Replacement 
TopsoiUSuitable Material Replacement 
TopsoiUSuitable Material Replacement 
TopsoiUSuitable Material Replacement 
TopsoiVSuitable Material Replacement 
TopsoiUSuitable Material Replacement 
TopsoiVSuitable Material Replacement 
TopsoiVSuitable Material Replacement 
TopsoiUSuitable Material Replacement 
TopsoiUSuitable Material Replacement 
TopsoiVSuitable Material Replacement 
TopsoiVSuitable Material Replacement 
TopsoiUSuitable Material Replacement 
TopsoiVSuitable Material Replacement 

Topsoil Replacement 
Topsoil Replacement 
Landfarm Removal 

Topsoil Replacement 
Topsoil Replacement 
Topsoil Replacement 
Topsoil Replacement 
Topsoil Replacement 
Topsoil Replacement 
Topsoil Replacement 

Cut/Fill Earthwork 
On-Site Mobilization 
On-Site Mobilization 

Topsoil Replacement 
Topsoil Replacement 
Topsoil Replacement 
Topsoil Replacement 
T.QpsQil 8~P_Iacement 

On-Site Mobilization 
On-Site Mobilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 

Surface stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
On-Site Mobilization 
On-Site Mobilization 

Backfill Mine p~ 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 
Backfill Mine Pits 

TASK 
Suitabie-Materiai·Praceinent 
Suitable Material Placement 
Suitable Material Placement 
Suitable Material Placement 
Suitable Material Placement 
Suitable Material Placement 
Suitable Material Placement 
Suitable Material Placement 
Suitable Material Placement 
Suitable Material Placement 

Topsoil Replacement 
Topsoil Replacement 
Topsoil Replacement 
Topsoil Replacement 
Topsoil Replacement 
Topsoil Replacement 
Topsoil Replacement 
Topsoil Replacement 
Topsoil Replacement 
Topsoil Replacement 

Haul and Place Topsoil 
Haul and Place Topsoil 
Haul Landfarm Material 
Haul and Place Topsoil 
Haul and Place Topsoil 
Haul and Place Topsoil 
Haul and Place Topsoil 
Haul and Place Topsoil 
Haul and Place Topsoil 
Haul and Place Topsoil 

Cut/Fill Earthwork 
Interior Mobilization Hours 
Interior Mobilization Hours 

Haul and Place Topsoil 
Haul and Place Topsoil 
Haul and Place Topsoil 
Haul and Place Topsoil 
Haul and Place Toosoil 

Interior Mobilization Hours 
Interior Mobilization Hours 

Load, haul, and place riprap 
Load, haul, and place riprap 
Loaq, haul, and place riprap 
Load, haul, and place riprap 
Load, haul, and place riprap 
Load, haul, and place riprap 
Load, haul, and place riprap 
Load, haul, and place riprap 
Load, haul, and place riprap 
Load, haul, and place riorao 

Load, haul, and place riprap 
Load, haul, and place riprap 
Load, haul, and place riprap 
Load, haul, and place riprap 
Load, haul, and place riprap 
Load, haul, and place riprap 
Load, haul, and place riprap 
Load, haul, and place riprap 
Load, haul, and place riprap 
Load, haul, and place riprap 
Interior Mobilization Hours 
Interior Mobilization Hours 

Doze Highwall 
Doze Hi9hwall 
Doze Highwall 
Doze Highwall 
Doze Hi9hwa11 
DozeHighwall 

Doze First Twof$iwus (Highwan Side} 
Doze First Two Spoils (Highwall Side) 
Doze First Two ~polls (Highwall Side) 

Doze First Two Spoils 

EQUIPMENT 
637E P·P Scraper 
637E p.p Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E p.p Scraper 
637E p.p Scraper 
637E P·P Scraper 
637E p.p Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E P·P Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E P·P Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E p.p Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E P·P Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E P-P Scraper 
637E P-P Scraper 

·-M~~i$VI5tOtal 

769D Rear Dump Truck 
769D Rear Dump Truck 
769D Rear Dump Truck 
769D Rear Dump Truck 
769D Rear Dump Truck 
769D Rear Dump Truck 
769D Rear Dump Truck 
769D Rear Dump Truck 
769D Rear Dump Truck 
7690 Rear Dump Truck 
769D Rear Dump Truck 
7690 Rear DulllQ_ Truck 

EQUIPMENT 
UNIT COST 

$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 
$184.93 

$80.34 
$80.34 
$80.34 
$80.34 
$80.34 
$80.34 
$80.34 
$80.34 
$60.34 
$80.34 
$80.34 
$80.34 

988F Loader Series II $85.34 
9BBF Loader Series II $85.34 
98BF Loader Series II $85.34 
98BF Loader Series 11 $85.34 
988F Loader Series II $85.34 
988F Loader Series II $85.34 
988F Loader Series II $85.34 
9BBF Loader Series 11 $85.34 
988F Loader Series II $85.34 
988F Loader Series II $85.34 
988F Loader Series II $85.34 
988F Loader Series II 85.34 

dlfQi'(li~l!§Ylit&ti"'"""'"" . ~ 
D11RDozer 
011RDozer 
D11RDozer 

-p11RDozer 
, _ 'f:l11R PS~~er 

).[o;,: ·'D11RD6zer 
b11RDazer 
D11RDozer 
D11RDozer 
D11R Dozer 

$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 

HOURS 
0 

1,238 
8,316 
2,656 
2,563 
2,874 
2,563 
560 
419 
0 

2,381 
21,323 
9,536 
5,422 
1,645 

11,605 
5,422 
2,119 
554 

3,782 
475 
21 
16 
12 

939 
2,266 
3,861 
12,298 
3,310 
6,261. 
2,478 
155 
232 
878 
772 

2,121 
2,150 
3.225 

34 
50 
114 
380 
445 
89 

211 
42 
105 
25 
51 
398 

139 
381 
338 
137 
196 
137 
161 
161 
104 
390 
22 
34 

1,042 
12,240 

. 3,572 
500 
684 

4,058 
1,945 
5,606 
494 

1,972 

LABOR 
COST 
$26.59 

. $26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 

$23.94 
$23.94 
$23.94 
$23.94 
$23.94 
$23.94 
$23.94 
$23.94 
$23.94 
$23.94 
$23.94 
$23.94 

$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 

$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 

QUANTITY 
0 

645,850 
4,337,948 
1,385,673 
1,337,116 
1,499,014 
1,337,116 
292,321 
218,694 

0 
1,076,416 
7,229,913 
2,309,454 
2,228,526 
343,240 

2,498,357 
2,228,526 
487,201 
227,808 
814,279 
189,341 
8,518 
3,000 
6,050 

244,999 
591,057 

1,026,876 
3,270,554 
935,154 

1,664,979 
859,063 

498,377 
402,892 

1,198,472 
571,817 
857.725 

21,150 
54,750 
51,350 
20,850 
29,700 
20,850 
24,500 
4,550 
12,100 
59.250 

6,340 
16,430 
15,415 
6,260 
8,910 
6,260 
7,340 
7,340 
4,750 
17,780 

1,048,088 
12,316,350 
3,594,413 
786,900 

1,012,500 
4,402,238 
1,258,110 
2,820,740 
497,405 

2,381,300 

UNITS 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 

. cy. 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 

cy 
cy 
cy 
cy 
cy 

cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 

feet 
feet 
feet 
feet 
feet 
feet 
feet 
feet 
feet 
feet 

cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 

HOURLy I TOTAL 
COST · COST 

$211.52 -~-$0 

$211.52 $261,889 
$211.52 $1,759,014 
$211.52 $561,883 
$211.52 $542,193 
$211.52 $607,842 
$211.52 $542,193 
$211.52 $118,534 
$211.52 $88,679 
$211.52 $0 
$211.52 $503,632 
$211.52 $4,510,293 
$211.52 $2,017,015 
$211.52 $1,146,947 
$211.52 $347,955 
$211.52 $2,454,747 
$211.52 $1,146,947 
$211.52 $448,303 
$211.52 $117,244 
$211.52 $800,065 
$211.52 $100,400 
$211.52 $4,517 
$211.52 $3,416 
$211.52 $2,453 
$211.52 $198,691 
$211.52 $479,341 
$211.52 $816,770 
$211.52 $2,601,377 
$211.52 $700,061 
$211.52 $1,324,313 
$211.52 $524,214 
$211.52 $32,743 
$211.52 $49,115 
$211.52 $185,795 
$211.52 $163,371 
$211.52 $448,591 
$211.52 $454,619 
$211.52 $682,229 

#\ThllJMt.!'<ilf. 
$104.28 ' $3;504 
$104.28 $5,255 
$104.28 $11,899 
$104.28 $39,660 
$104.28 $46,427 
$104.28 $9,294 
$104.28 $22,048 
$104.28 $4,422 
$104.28 $10,921 
$104.28 $2,560 
$104.28 $5,285 
$104.28 $41,322 

UNIT 
COST 

N/A 
$0.41 
$0.41 
$0.41 
$0.41 
$0.41 
$0.41 
$0.41 
$0.41 
N/A 

$0.47 
$0.62 
$0.87 
$0.51 
$1.01 
$0.98 
$0.51 
$0.92 
$0.51 
$0.98 
$0.53 
$0.53 
$1.14 
$0.41 
$0.81 
$0.61 
$0.80 
$0.80 
$0.75 
$0.80 
$0.80 

$32,743 
$49,115 
$0.37 
$0.41 
$0.37 
$0.80 
$0.80 

$3,504 
$5,255 
$0.56 
$0.72 
$0.90 
$0.45 
$0.74 
$0.21 
$0.45 
$0.56 
$0.44 
$0.70 

$113.D1 
$113.01 
$113.01 
$113.01 
$113.01 
$113.01 
$113.01 
$113.01 
$113.01 
$113.01 
$113.01 
$113.01 

$15,722 $2.48 

mrL ~.'iliii&W!N 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 

$40,743 $2.48 
$36,226 $2.48 
$15,524 $2.48 
$22,095 $2.48 
$15,524 $2.48 
$18,202 $2.48 
$18,202 $2.48 
$11,779 $2.48 
$44,091 $2.48 
$2,531 $2,531 
$3,797 $3,797 

$260,004 - $0.25 
$3,055,370 $0.25 
$891,681 $0.25 
$124,934 $0.16 
$220,640 $0.22 

$1,012,946 $0.23 
$485,496 $0.39 
$699,753 $0.25 
$123,393 $0.25 
$492,283 $0.21 
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Table 24-1•5 
JOINT MINES 

Direct Costs by Equipment Type 

EQUIPMENT LABOR 
-

- HOURLY -TOTAL UNIT 
TABLE AREA PROJECT TASK EQUIPMENT UNIT COST HOURS COST QUANTITY UNITS COST COST COST 
24-3-04 J-19 Backfill Mine Pits Doze First Two Spoils D11RDozer $221.95 11,443 $27.67 13,817,220 cy $249.62 $2,856,414 $0.21 
24-3-04 J-21 Single Width Backfill Mine Pits Ooze First Two Spoils D11RDozer $221.95 3;475 $27.67 4,195,560 cy $249.62 $867,342 $0.21 
24-3-04 J-21 Double Width Backfill Mine Pits Doze First Two Spoils D11RDozer $221.95 4,891 $27.67 4,943,110 cy $249.62 $1,220,809 $0.25 
24-3-04 J-7 Backfill Mine Pits Doze First Two Spoils D11RDozer $221.95 747 $27.67 863,140 cy $249.62 $166,425 $0.22 
24-3-04 N-9 Backfill Mine Pits Doze First Two Spoils D11RDozer $221.95 1,639 $27.67 2,473,670 cy $249.62 $409,103 $0.17 
24-3-04 N-11 Backfill Mine Pits Ooze First Two Spoils D11RDozer $221.95 6,668 $27.67 3,774,330 cy $249.62 $1,664,559 $0.44 
24-3-04 N-14 Backfill Mine Pits Doze First Two Spoils (Spoil Side) D11ROozer $221.95 4,672 $27.67 2,820,740 cy $249.62 $583,128 $0.21 
24-3-04 N-14E Backfill Mine Pits Doze First Two Spoils (Spoil Side) D11RDozer $221.95 412 $27.67 497,405 cy $249.62 $102,828 $0.21 
24-3-04 N-6 Backfill Mine Pits Doze First Two Spoils D11RDozer $221.95 4,368 $27.67 3,791,230 cy $249.62 $1,090,443 $0.29 
24-3-05 J-16 Backfill Mine Pits Doze Back Two Spoils D11RDozer $221.95 272 $27.67 493,370 cy $249.62 $67,996 $0.14 
24-3-05 J-19 Backfill Mine Pits Doze Back Two Spoils D11RDozer $221.95 1,542 $27.67 2,793,000 cy $249.62 $384,929 $0.14 
24-3-05 J-21 Single Width Backfill Mine Pits Doze Back Two Spoils 011RDozer $221.95 648 $27.67 1,173,330 cy $249.62 $161,707 $0.14 
24-3-05 J-21 Double Width Backfill Mine Pits Doze Back Two Spoils 011RDozer $221.95 729 $27.67 883,800 cy $249.62 $181,895 $0.21 
24-3-05 J-7 Backfill Mine Pits Doze Back Two Spoils D11RDozer $221.95 74 $27.67 1n,o9o cy $249.62 $18,470 $0.10 
24-3-05 N-9 Backfill Mine Pits Doze Back Two Spoils 011R Dozer $221.95 489 $27.67 822,330 cy $249.62 $122,051 . $0.15 
24-3-05 N-11 Backfill Mine Pits Doze Back Two Spoils D11RDozer $221.95 497 $27.67 899,no cy $249.62 $124,005 $0.14 
24-3-05 N-14 Backfill Mine Pits Doze Back Two Spoils D11RDozer $221.95 132 $27.67 239,260 cy $249.62 $32,975 $0.14 
24-3-05 N-14E Backfill Mine Pits Do2:e Back Two Spoils D11RDozer $221.95 286 $27.67 518,810 cy $249.62 $71,502 $0.14 
24-3-05 N-6 Backfill Mine Pits Doze Back Two Spoils D11RDozer $221.95 567 $27.67 1,026,520 cy $249.62 $141,474 $0.14 
24-3-06 J-16 Backfill and Grade Ramps Backfill/Grade Ramps D11RDozer $221.95 824 $27.67 711,000 cy $249.62 $205,778 $0.29 
24-3-06 J-19 Backfill and Grade Ramps Backfill/Grade Ramps D11RDozer $221.95 7,898 $27.67 6,812,151 cy $249.62 $1,971,573 $0.29 
24-3-06 J-21 Single Width Backfill and Grade Ramps Backfill/Grade Ramps D11RDozer $221.95 3,041 $27.67 2,623,178 cy $249.62 $759,200 $0.29 
24-3-06 J-21 Double Width Backfill and Grade Ramps Backfill/Grade Ramps D11RDozer $221.95 965 $27.67 832,091 cy $249.62 $240,824 $0.29 
24-3-06 J-7 Backfill and Grade Ramps Backfill/Grade Ramps D11RDozer $221.95 924 $27.67 797,025 cy $249.62 $230,675 $0.29 
24-3-06 N-9 Backfill and Grade Ramps Backfill/Grade Ramps [)11RDozer $221.95 965 $27.67 832,091 0 $249.62 $240,824 $0.29 
24-3-06 N-11 Backfill and Grade Ramps Backfill/Grade Ramps D11RDozer $221.95 965 $27.67 832,091 cy $249.62 $240,824 $0.29 
24-3-06 N-14 Backfill and Grade Ramps Backfill/Grade Ramps 011RDozer $221.95 4,099 $27.67 3,535,600 cy $249.62 $1,023,273 $0.29 
24-3-06 N-14E Backfill and Grade Ramps Backfill/Grade Ramps D11R Dozer $221.95 193 $27.67 166,200 cy $249.62 $48,102 $0.29 
24-3-06 N-6 Backfill and Grade Ramps Backfill/Grade Ramps D11R Dozer $221.95 3,394 $27.67 2,927,742 cy $249.62 $847,347 $0.29 
24-3-07 J-16 General Grading General Grading D11RDozer $221.95 2,523 $27.67 230 acres $249.62 $629,910 $2,738.74 
24-3-07 J-19 General Grading General Grading 011RDozer $221.95 5,354 $27.67 488 acres $249.62 $1,336,505 $2,738.74 
24-3-07 J-21 Single Width General Grading General Grading C>'I1RDozer $221.95 2,194 $27.67 200 acres $249.62 $547,748 $2,738.74 
24-3-07 J-21 Double Width General Grading General Grading D11RDozer $221.95 0 $27.67 0 acres $249.62 $0 NIA 
24-3-07 J-7 General Grading General Grading D11RDozer $221.95 0 $27.67 0 acres $249.62 $0 N/A 
24-3-07 N-9 General Grading General Grading 011RDozer $221.95 5,464 $27.67 498 acres $249.62 $1,363,893 $2,738.74 
24-3-07 N·11 General Grading General Grading D11RDozer $221.95 7,109 $27.67 648 acres $249.62 $1,774,704 $2,738.74 
24-3-07 N-14 General Grading General Grading D11RDozer $221.95 461 $27.67 42 acres $249.62 $115,027 $2,738.74 
24-3-07 N-14E General Grading General Grading D11RDozer $221.95 230 $27.67 21 acres $249.62 $57,514 $2,738.74 
24-3-07 N-6 General Grading General Grading 011RDozer $221.95 625 $27.67 57 acres $249.62 $156,108 $2,738.74 
24-4-01 J-1/N-6 General Grading at 50% General Grading 011RDo2:er $221.95 0 $27.67 0 acres $249.62 $0 N/A 
24-4-01 J-16 General Grading at 50% General Grading D11RDozer $221.95 1,103 $27.67 201 acres $249.62 $275,265 $1,369.37 
24-4-01 J-19 General Grading at 50% General Grading D11RDozer $221.95 2,210 $27.67 403 acres $249.62 $551,784 $1,369.37 
24-4-01 J-21 Single Width General Grading at 50% General Grading 011RDozer $221.95 2,363 $27.67 431 acres $249.62 $589,777 $1,369.37 
24-4-01 Kayenta Facilities General Grading at 50% General Grading D11RDozer $221.95 194 $27.67 35 acres $249.62 $48,496 $1,369.37 
24-4-01 N-1 ·General Grading at 50% General Grading D11RC>ozer $221.95 1,034 $27.67 188 acres $249.62 $258,083 $1,369.37 
24-4-01 N-14 General Grading at 50% General Grading 011RDozer $221.95 1,533 $27.67 280 acres $249.62 $382,784 $1,369.37 
24-4-01 N-14E General Grading at 50"/o General Grading D11RD6zer $221.95 194 $27.67 35 acres $249.62 $48,496 $1,369.37 
24-4-01 N-10 General Grading at 50% General Grading D11ROozer $221.95 112 $27.67 20 acres $249.62 $27,984 $1,369.37 
24-4-01 N·11 General Grading at 50% General Grading 011RDozer $221.95 511 $27.67 93 acres $249.62 $127,586 $1,369.37 
24-4-01 N-2 General Grading at 50% . General Grading D11RDozer $221.95 435 $27.67 79 acres $249.62 $108,857 $1,369.37 
24-4-01 N-7/8 General Grading at 50% General Grading 011RDozer $221.95 99 $27.67 18 acres $249.62 $24,649 $1,369.37 
24-4-01 N-9 General Grading at 50% General Grading D11RDozer $221.95 1,223 $27.67 223 acres $249.62 $305,370 $1,369.37 
24-4-05 J-16 General Grading at 50% General Grading D11RDozer $221.95 566 $27.67 103 acres $249.62 $141,685 $1,369.37 
24-4-05 J-19 General Grading at 50% General Grading D11RDozer $221.95 8,127 $27.67 1,482 acres $249.62 $2,028,800 $1,369.37 
24-4-05 N·1 General Grading at 50% General Grading D11RDozer $221.95 1,034 $27.67 188 acres $249.62 $258,063 $1,369.37 
24-4-05 N·11 General Grading at 50% General Grading D11ROozer $221.95 466 $27.67 89 acres $249.62 $121,874 $1,369.37 
24-4-05 N-14E General Grading at 50%· General Grading D11RDozer $221.95 0 $27.67 0 acres $249.62 $30 $1,369.37 
24-4-05 N-2 General Grading at 50% General Grading D11RDozer $221.95 0 $27.67 0 acres $249.62 $0 N/A 
24-4-05 J-21 Single Width General Grading at 50% General Grading D11RDozer $221.95 14,805 $27.67 2,699 acres $249.62 $3,695,786 $1,369.37 
24-4-05 Kayenta Facilities General Grading at 50% General Grading 011R Dozer $221.95 0 $27.67 0 acres $249.62 $0 N/A 
24-5-11 Black Mesa Scoria Pits Grade Scoria Pit Area Scoria Pit Grading D11RDozer $221.95 528 $27.67 355,014 cy $249.62 $131,747 $0.37 
24-5-11 Kayenta Scoria Pits Grade Scoria Pit Area Sccirla Pit Grading q11RDozer $221.95 20 $27.67 15,972 cy $249.62 $4,939 $0.31 
24-5-16 Kayenta Landfarm Areas Grade Landfarm Area Landfarm Grading D11RDozer $221.95 94 $27.67 4,033 cy $249.62 $23,387 $5.80 
24-5-21 Black Mesa Permanent Roads Dozing to Narrow Road Doze Roads D.11RDozer $221.95 47 $27.67 76,562 cy $249.62 $11,688 $0.15 
24-5-21 Kayenta Permanent Roads Dozing to Narrow Road Doze Roads 011RDozer $221.95 81 $27.67 184,705 cy $249.62 $20,141 $0.11 
24-5-23 Black Mesa Permanent Roads Grade Ripped Areas Grading D11RDozer $221.95 1,041 . $27.67 95 acres $249.62 $259,939 $2,738.74 
24-5-23 Kayenta Permanent Roads Grade Ripped Areas Grading D11R Dozer $221.95 2,512 $27.67 229 acres $249.62 $627,099 $2,738.74 
24-5-26 Black Mesa Primary Roads Culvert Removal Culvert RemovaVDisposal D11RDozer $221.95 432 $27.67 213,080 cy $249.62 $107,829 $0.51 
24-5-26 Kayenta Primary Roads Culvert Removal Culvert Removal/Disposal 011RDozer $221.95 1,658 $27.67 817,639 cy $249.62 $413,766 $0.51 24-5-27 Black Mes~~-~ Surfacing Removal Surfacing RemovaVDisposal 011RDozer $221.95 204 $27.67 256,719 cy $249.62 $51,037 $0.20 
24-5·27 

_ .. p •.•. ·~\lh ~J~r-- Surfacing RemovaVDisposal ti11R Dozer $221.95 829 $27.67 817,639 cy $249.62 $206,883 $0.25 24-5-29 Black Mes Jf', 11\'~ a s . /, Grade R~pped Areas Grading D;11RDozer $221.95 4,365 $27.67 398 acres $249.62 $1,089,494 $2,738.74 
24-5-29 Kay~nmp oads 'f1 Grade Ripped Areas Grading D11Rbozer $221.95 13,901 $27.67 1,267 acres $249.62 $3.469,989 $2,738.74 
24-5-03 .. I Mesa ~ Surfacing Removal Surfacing Removal/Disposal 011~Dozer $221.95 2,214 $27.67 1,489,494 cy $249.62 $552,756 $0.37 24-5-03 ~~ .. ~, •'>. 'If~"""'""'""~· Surfacing RemovaVOisposal DH~Dozer $221.95 1,862 $27.67 1,252,295 cy $249.62 $464,731 $0.37 
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24-5-03 
24-S-32 
24-5-32 
24-5-33 
24-5-33 
24-5-35 
24-S-35 
24-5-38 
24-5-38 
24-S-39 
24-5-39 
24-5-44 
24-5-44 
24-5-47 
24-5-05 
24-S-05 
24-5-05 
24-5-40 
24-5-40 
24-5-49 
24-5-49 

24-4-02 
24-4-02 
24-4-02 
24-4-02 
24-4-02 
24-4-02 
24-4-02 
24-4-02 
24-4-02 
24-4-02 
24-4-02 
24-4-02 
24-4-02 
24-4-06 
24-4-06 
24-4-06 
24-4-06 
24-4-06 
24-4-06 
24-4-06 
24-4-06 
24-5-10 
24-S-10 
24-5-15 
24-5-19 
24-S-02 
24-5-02 
24-S-02 
24-5-20 
24-5-22 
24-5-22 
24-5-28 
24-S-28 
24-5-34 
24-S-34 
24-5-04 
24-S-04 
24-5-04 

24-3-08 
24-3-08 
24-3-08 
24-3-08 
24-3-08 
24-3-08 
24-3-08 
24-3-08 
24-3-0 

AREA 

Kayenta 
Black Mesa Ancillary Roads 

Kayenta Ancillary Roads 
Black Mesa Ancillary Roads 

Kayenta Ancillary Roads 
Black Mesa Ancillary Roads 

Kayenta Ancillary Roads 
Black Mesa Water Storage and Sedimentation Ponds: 

Kayenta Water Storage and Sedimentation Ponds : 
Black Mesa Water Storage and Sedimentation Ponds 

Kayenta Water Storage and Sedimentation Ponds 
Black Mesa Environmental Monitoring Sites 

Kayenta Environmental Monitoring Sites 
Kayenta N-11 Coal Handling Facility 

Black Mesa 
Joint 

Kayenta 
Black Mesa Water Storage and Sedimentation Ponds: 

Kayenta Water Storage and Sedimentation Ponds 
Black Mesa 
K;~Yenta 

J-1/N-6 
J-16 
J-19 

J-21 Single Width 
Kayenta Facilities 

N-1 
N-14 

N-14E 
N-10 
N-11 
N-2 

N-7/8 
N-9 
J-16 
J-19 
N-1 

N-11 
N-14E 

N-2 
J-21 Single Width 
Kayenta Facilities 

Black Mesa Scoria Pits 
Kayenta Scoria Pits 

Kayenta Landfann Areas 
J-3Airport 
Black Mesa 

Joint 
Kayenta 

J-3 Airport 
Black Mesa Pennanent Roads 

Kayenta Pennanent Roads 
Black Mesa Primary Roads 

Kayenta Primary Roads 
Black Mesa Ancillary Roads 

Kayenta Ancillary Roads 
Black Mesa 

Joint 

~'%$%%'!~&4 

PROJECT 

Surfacing Removal 
Culvert Removal 
Culvert Removal 

Surfacing Removal 
Surfacing Removal 

Grade Ripped Areas 
Grade Ripped Areas 
Clean Out Sediment 
Clean Out Sediment 

Embankment Removal 
Embankment Removal 
Grade Reclaimed Area 
Grade Reclaimed Area 
Grade Facilities Areas 
Grade Facilities Areas 
Grade Facilities Areas 
Grade Facilities Areas 

Grade Pond Areas 
Grade Pond Areas 
On-Site Mobilization 
On-Site Mobilization 

Surface Ripping at 50% 
Surface Ripping at 50% 
Surface Ripping at 50% 
Surface Ripping at 50% 
Surface Ripping at 50% 
Surface Ripping at 50% 
Surface Ripping at 50% 
Surface Ripping at 50% 
Surface Ripping at 50% 
Surface Ripping at 50% 
Surface Ripping at 50% 
Surface Ripping at 50% 
Surface Ripping at 50% 
Surface Ripping at 50% 

· Surface Ripping at 50% 
Surface Ripping at 50% 
Surface Ripping at 50% 
Surface Ripping at 50% 
Surface Ripping at50% 
Surface Ripping at 50% 
Surface Ripping at 50% 

Surface Ripping 
Surface Ripping 
Surface Ripping 

Asphalt Removal 
Concrete Removal 
Concrete Removal 
Concrete Removal 

Surface Ripping 
Surface Ripping to Narrow Road 
Surface Ripping to Narrow Road 

Surface Ripping 
Surface Ripping 
Surface Ripping 
Surface Ripping 
Surface Ripping 
Surface Ripping 

0 1·5 
JO NES 

Direct Costs by Equipment Type 

TASK 

Surfacing RemovaVDisposal 
Culvert RemovaVOisposal 
Culvert RemovaVDisposal 

Surfacing RemovaVOisposal 
Surfacing RemovaVOisposal 

Grading 
Grading 

Sediment Removal 
Sediment Removal 

Grade Embankment into Basin 
Grade Embankment Into Basin 

Site Reclamation 
Site Reclamation 

Facilities Area Grading 
Facilities Area Grading 
Facilities Area Grading 
Facilities Area Grading 

Grading 
Grading 

Interior Mobilization Hours 
Interior Mobilization Hours 

Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 

Asphalt RemovaVDisposal 
Concrete Removal 
Concrete Removal 
Concrete Removal 

EQUIPMENT 

D11RDozer 
D11RDozer 
D11RDozer 
D11RDozer 
D11RDozer 
D11R Dozer 
D11RDozer 
D11R Dozer 
D11RDozer 
D11R Dozer 
D11RDozer 
D11RDozer 
D11RDozer 
D11RDozer 
D11R Dozer 
D11RDozer 
D11RDozer 
D11RDozer 
D11RDozer 
D11RDozer 
D11RDozer 

011 R oozer~ Ripper Equippec 
D11R Dozer- Ripper Equippec 
D11R Dozer- Ripper Equippec 
D11R Dozer- Ripper Equippec 
D11R Dozer- Ripper Equippec 
D11R Dozer- Ripper Equippec 
D11R Dozer- Ripper Equippec 
D11 R Dozer- Ripper Equippec 
D11 R Dozer- Ripper Equippec 
D11R Dozer· Ripper Equippec 
D11R Dozer- Ripper Equippec 
D11R Dozer- Ripper Equippec 
D11R Dozer- Ripper Equippec 
D11R Dozer- Ripper Equippec 
D11R Dozer- Ripper Equippec 
D11R Dozer· Ripper Equippe< 
D11R Dozer- Ripper Equippec 
D11R Dozer- Ripper Equippet 
D11R Dozer· Ripper Equippet 
D11R Dozer· Ripper Equippet 
D11R Dozer- Ripper Equippe< 
D11R Dozer· Ripper Equippe< 
D11 R Dozer· Ripper Equippe< 
D11 R Dozer- Ripper Equlppe< 
D.11R Dozer- Ripper Equipped 
D11R Dozer- Ripper Equipped 
D11R Dozer· Ripper Equippe<i 
D11 R Dozer- Ripper Equippec 
D11R Dozer- Ripper Equippec 
D11 R Dozer· Ripper Equippec 
D11R Dozer- RipperEquippec 
D11R Dozer- Ripper Equippec 
D11R Dozer- RipperEquippec 
D11R Dozer- RipperEquippet 
D11 R Dozer· Ripper Equippec 
D11R Dozer- RipperEquippe< 
D11R Dozer- Ripper Equippe< 

Surface Riooifl\-~iN%&ii!lHt,W&tht¥W 

Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Ripping 
Dozer Riooill!l «W.fu#JloiilR1iiof~~-:!£JI!Rff 

Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabiiiiation 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 
Surface Stabilization 

Grade Terraces D7R Dozer 
Grade Terraces D7R Dozer 
Grade Terraces D7R Dozer 
Grade Terraces D7R Dozer 
Grade Terraces D7R Dozer 
Grade Terraces D7R Dozer 
Grade Terraces D7R Dozer 
Grade Terraces ij>.~R. O(lzer 
Grad~)"err~ce~ ~~,SQQzer 
Grade Terraces 'WR Dozer 

Grade. Drai~ges/Downdrains ·'qj~ ~cfzer 
Grade Drainages/Downdrains _ D7R Dozer 
Grade brainages/Downdrains DiR Dozer 
Grade Drainages/Downdrains D7R Dozer 

EQUIPMENT 
UNIT COST 

$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 
$221.95 

$243.86 
$243.86 
$243.86 
$243.86 
$243.66 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 
$246.90 
$246.90 
$246.90 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 
$243.86 

$58.80 
$58.80 
$58.80 
$58.80 
$58.80 
$56.80 
$58.80 
$56.80 
$58.80 
$56.60 
$58.80 
$58.80 
$58.80 
$56.80 

HOURS 

5,422 
370 
659 
102 
199 

3,975 
7,077 
357 
535 
619 

1,228 
79 
118 
982 

1,695 
1,409 
4,132 
2,430 
3,646 
230 
344 

0 
143 
287 
307 
25 
134 
199 
25 
15 
66 
57 
13 

159 
74 

1,056 
134 
63 
0.0 
0 

1,924 
0 

105 
5 
4 
27 
7 
3 
13 
27 
68 
163 
227 
723 
161 
287 
336 
279 
819 

76 
215 
201 
67 
98 
67 
168 
48 
32 

239 
16 
29 
42 
15 

LABOR 
COST 

$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 . 
$27.67 
$27.67 
$27.67 
$27.67 

$27117 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.87 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
$27.67 
·$27.67 
$27.67 
$27.67 
$27.67 

. $26,59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 
$26.59 

QUANTITY 

3,647,398 
182,647 
325,191 
182,647 
325,191 

362 
645 

256,052 
384,078 
587,408 
881,112 

7 
11 

422,795 
1,140,304 
947,885 

2,779,544 
222 
332 

0 
201 
403 
431 
35 
188 
280 
35 
20 
93 
79 
18 

223 
500,780 

7,170,736 
912,117 
430,760 

106 
0 

13,082,652 
0 

355,014 
15,972 
12,100 
9,066 
5,152 
1,925 
9,777 
90,656 

229,686 
554,116 
770,157 

2.452,916 
547,942 
975,574 

1,140,304 
947,885 

2.779,544 

58,580 
166,170 
155,620 
52,000 
75,400 
52,000 
129,920 
37,410 
24,940 
185,020 
9,600 
16,900 
24,430 
9,000 

0 
UNITS 

cy 
cy 
cy 
cy 
cy 

acres 
acres 

cy 
cy 
cy 
cy 

acres 
acres 

cy 
cy 
cy 
cy 

acres 
acres 

acres 
acres 
acres 
acres 
acres 
acres 
acres 
acres 
acres 
acres 
acres 
acres 
acres 

cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy.. 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cy 
cv 

HOURLY 
COST 

$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 
$249.62 

TOTAL 
COST 

$1,353,560 
$92,429 
$164,563 
$25,418 
$49.731 
$g92,179 

$1,766,508 
$89,083 

$133,624 
$204,365 
$306,547 
$19,719 
$29,578. 
$245,157 
$423,170 
$351,763 

$1,031,497 
$606,888 
$910,029 
$57,314 
$85,971 

'414Ja1 
$271.53- $0 
$271.53 $38,918 
$271.53 $78,011 
$271.53 $83,386 
$271.53 $6,857 
$271.53 $36,486 
$271.53 $54,120 
$271.53 $6,857 
$271.53 $3,954 
$271.53 $18,039 
$271.53 $15,362 
$271.53 $3,485 
$271.53 $43,175 
$271.53 $20,032 
$271.53 $286,842 
$271.53 $36,486 
$271.53 $17,231 
$271.53 $4 
$271.53 $0 
$271.53 $522,529 
$271.53 $0 
$271.53 $28,402 
$271.53 $1,278 
$271.53 $968 
$271.53 $7,253 
$274.57 $1,876 
$274.57 $701 
$274.57 $3,559 
$271.53 $7,253 
$271.53 $18,376 
$271.53 $44,331 
$271.53 $61,615 
$271.53 $196,242 
$271.53 $43,837 
$271.53 $78;049 
$271.53 $91,228 
$271.53 $75,834 
$271.53 $222.373 

j@~i::f1tm_;; ~~ '· ,l 

lineal feet $85.39 $6,472 
lineal feet $85.39 $18,358 
lineal feet $85.39 $17,193 
lineal feet $85.39 $5,745 
lineal feet $85.39 $8,330 
lineal feet $85.39 $5,745 
lineal feet $85.39 $14,354 
lineal feet $85.39 $4,133 
lineal feet $85.39 $2,755 
lineal feet $85.39 $20,441 
lineal feet $85.39 $1,405 
lineal feet $85.39 $2,47 4 
lineal feet $85.39 $3,576 
lineal feet $85.39 $1,317 

UNIT 
COST 

$0.37 
$0.51 
$0.51 
$0.14 
$0.15 

$2,738.74 
$2,738.74 

$0.35 
$0.35 
$0.35 
$0.35 

$2,738.74 
$2,738.74 

$0.58 
$0.37 
$0.37 
$0.37 

$2,738.74 
$2,738.74 
$57,314 
$85.971 

NIA 
$193.61 
$193.61 
$193.61 
$193.61 
$193.61 
$193.61 
$193.61 
$193.61 
$193.61 
$193.61 
$193.61 
$193.61 

$0.04 
$0.04 
$0.04 

. $0.04 
$0.04 
N/A 

$0.04 
N/A 

$0.08 
$0.08 
$0.08 
$0.80 
$0.36 
$0.36 
$0.36 
$0.08 
$0.08 
$0.08 
$0.08 
$0.08 
$0.08 
$0.08 
$0.08 
$0.08 
$0.08 

$0.11 
$0.11 
$0.11 
$0.11 
$0.11 
$0.11 
$0.11 
$0.11 
$0.11 
$0.11 
$0.15 
$0.15 
$0.15 
$0.15 
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24-3-09 J-7 Surface Stabilization 
24-3-09 N-9 Surface Stabilization 
24-3-09 N-11 Surface Stabilization 
24-3-09 N-14 Surface Stabilization 
24-3-09 N-14E Surface Stabilization 
24-3-09 N-6 Surface Stabilization 
24-4-04 Black Mesa Surface Stabilization at 50% 
24-4-04 Kayenta Surface Stabilization at 50% 
24-5-49 8iack Mesa On-Site Mobilization 
24-5-49 On-Site Mobilization 

;,;.,{* ... .-~ T"-':!W ~·,.::- .;#.ci "* 
v ~w ...... ~ 

24-3-02 Highwall Reduction 

In-Site Mobilization 
·~ w. 

lean Out Sediment 
Clean Out Sediment 
On-Site Mobilization 
On-Site Mobilization I 

8-JW!!W&%:'"' 
'quipment Scheduling 

24-5-48 Kayenta Equipment Scheduling 
24-5-49 Black Mesa On-Site Mobilization 
24-5-49 Kayenta On-Site Mobilization 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Kayenta Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Kayenta Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Kayenta Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Kayenta Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Kayenta Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Kayenta Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Kayenta Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Kayenta Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Kayenta Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Kayenta Eouipment Scheduling 
~&~: .. • <. ~ :-.~- .. 
24-3-13 J-16 Revegetation 
24-3-13 J-19 Revegetation 
24-3-13 J-21 Single Width Revegetation 
24-3-13 J-21 Double Width Revegetation 
24-3-13 J-7 Revegetation 
24-3-13 N-9 Revegetation 
24-3-13 N-11 Revegetation 
24-3-13 N-14 Revegetation 
24-3-13 N-14E Revegetation 
24-3-13 N-6 Revegetation 
24-3-14 J-16 Revegetation 
24-3-14 J·19 Revegetation 
24-3-14 J-21 Single Width Revegetation 
24-3-14 J-21 Double Width Revegetation 
24-3-14 J-7 Revegetation 
24-3-14 N-9 Revegetation 
24-3-14 N-11 Revegetation 
24-3-14 N-14 ,._ Revegetation 
24-3-14 N·1t""'"-\{1"iF~ Revegetation 
24-3-14 rJ8 ~ '1l l ! ? ·' f· Revegetation 
24-4-03 At~ . -._ ~ """"""'">ISO% 24-4-03 1:~- J- 6 /. Revegetation at 50% 
24-4-03 /F > J-19 ';!' Revegetation at 50% 
24-4-03 /t'J':£ Sindle Width _,If~ ~ ~ Revegetation at 50% 

Table 24-1·5 
JOINT MINES 

Direct Costs by Equipment Type 

Grade Drainages/Downdrains 
Grade Drainages/Downdrains 
Grade Drainages/Downdralns 
Grade Drainages/Downdrains 
Grade Drainages/Downdrains 

Grade Terraces 
Grade Terraces 

Interior Mobilization Hours 
Interior Mobilization Hours 

Cast/Blast Highwall 
Cast/Blast Highwall 
Cast/Blast Highwall 
Cast/Blast Highwall 
Cast/Blast Hlghwall 
Cast/Blast Highwall 
cast/Blast Highwall 

Interior Mobilization Hours 
Interior Mobilization Hours 

Sediment Removal 

Interior Mobilization Hours LS-208H Llnkbelt 
~ Sj2.0 

Equipment Requirements 16H Grader 
Equipment Requirements 16H Grader 
Interior Mobilization Hours 16HGrader 
Interior Mobilization Hours 16HGrader 
Equipment Requirements T11.1ck Tractor 
Equipment Requirements T11.1ck Tractor 
Equipment Requirements Water Truck 
Equipment Requirements Water Truck 
Equipment Requirements Service Truck 
Equipment Requirements SerVice Truck 
Equipment Requirements Flatbed Truck 
Equipment Requirements Flatbed Truck 
Equipment Requirements Ught Duty Diesel Crew 
Equipment Requirements Light Duty Diesel Crew 
Equipment Requirements Welding/SuPPlY Truck 
Equipment Requirements Welding/Supply Truck 
Equipment Requirements Equipment Trailer 
Equipment Requirements Equipment Trailer 
Equipment Requirements Parts Trailer 
Equipment Requirements Parts Trailer 
Equipment Requirements Office Trailer 
Equipment Requirements Office Trailer 
Equipment Requirements Diesel Floodlighting 
Equipment R_El!!_uirements Diesel Floodlighting 

Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation MiScellaneous 
Revegetation Miseeilaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 

Revegetation of Topsoil Stockpile · Miscellaneous 
Revegetation ofTopsoil Stockpile Miscellaneous 
Revegetation of Topsoil Stockpile Misceilaneous 
Revegetation ofTopsoil Stockpile Miscellaneous 
Revegetation of Topsoil Stockpile Miscellaneous 
Revegetation ofTopsoil Stockpiles Miscellaneous 
Revegetation of Topsoil Stockpile Miscellaneous 
Revegetation of Topsoil Stockpile Miscellaneous 
Revegetation ofTopsoll Stockpile MisCellaneous 
Revegetation of Topsoil Stockpiles Miscellaneous 

Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation M~cellaneous 

$88.67 205 $27.67 $116.34 l 

$67.36 9,600 $27.67 $95.03 ' 
$67.36 14,400 $27.67 $95.03 $1,368,455 $1,368,455 
$67.36 11 $27.67 $95.03 $1,064 $1,064 
$67.36 17 $27.67 $95.03 $1,597 $1,597 
$37.37 4,800 $21.30 $58.67 $281,635 $281,635 
$37.37 7,200 $21.30 $58.67 $422,453 $422,453 
$124.67 8,600 $21.30 $145.97 $1,264,558 $1,264,558 
$124.67 13,200 $21.30 $145.97 $1,926,837 $1,926,837 
$16.09 4,800 $21.30 - $37.39 $179,485 $179,485 
$16.09 7,200 $21.30 $37.39 $269,227 $269,227 
$16.09 4,800 $21.30 $37.39 $179,485 $179,485 
$16.09 7,200 $21.30 $37.39 $269,227 $269,227 
$8.03 28,000 $21:30 $29.33 $821,137 $821,137 
$8.03 42,000 $21.30 $29.33 $1,231,706 $1,231,706 
$16.09 4,800 $21.30 $37.39 $179,485 $179,485 
$16.09 7,200 $21.30 $37.39 $269,227 $269,227 
$11.49 4,800 $11.49 $55,140 $55,140 
$11.49 7,200 $11.49 $82,710 $82,710 
$1.09 3,200 $1.09 $3,488 $3,488 
$1.09 4,800 $1.09 $5,232 $5,232 
$1.62 3,200 $1.62 $5,176 $5,176 
$1.62 4,800 $1.62 $7,764 $7,764 
$5.73 43,200 - $5.73 $247,622 $247,622 
$5.73 64,800 $5.73 $3 

;_ -~ 
417 acres :j;6 

- 2,801 acres $4,612,991 

- 895 acres $1,473,530 $1,647.00 
863 acres $1,421,894 $1,647.00 
213 acres $350,403 $1,647.00 
968 acres $1,594,058 $1,647.00 
863 acres $1,421,894 $1,647.00 
189 acres $310,855 $1,647.00 
141 acres $232,560 $1,647.00 
505 acres $831,271 $1,647.00 
11 acres '$17,294 $1,647.00 
167 acres $274,555 $1,647.00 
157 acres $257,756 $1,647.00 
41 acres $67,362 $1,647.00 
31 acres $50,563 $1,647.00 
77 acres $126,984 $1,647.00 
40 acres $65,386 $1,647.00 
15 acres $25,034 $1,647.00 
19 acres $30,799 $1,647.00 
77 acres $126,984 $1,647.00 
0 acres $0 N/A . 201 acres $165,537 $823.50 

403 acres $331,815 $823.50 
431 acres $354,675 $823.50 
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24-4-03 Kayenta Facilities 
24-4-03 N-1 
24-4-03 N-14 
24-4-03 N-14E 
24-4-03 N-10 
24-4-03 N-11 
24-4-03 N-2 
24-4-03 N-7/8 
24-4-03 N-9 
24-4-07 J-16 
24-4-07 J-19 
24-4-07 J-21 Single Width 
24-4-07 Kayenta Facilities 
24-4-07 N-1 
24-4-07 N-11 
24-4-07 N-14E 
24-4-07 N-2 
24-5-01 Black Mesa 
24-5-01 Joint 
24-5-01 Kayenta 
24-5-13 Black Mesa Scoria Pits 
24-5-13 Kayenta Scoria Pits 
24-5-18 Kayenta Landfarm Areas 
24-5-02 Black Mesa 
24-5-02 Joint 
24-5-02 Kayenta 
24-5-25 Black Mesa Permanent Roads 
24-5-25 Kayenta Permanent Roads 
24-5-26 Black Mesa Primary Roads 
24-5-26 Kayenta Primary Roads 
24-5-31 Black Mesa Primary Roads 
24-5-31 Kayenta Primary Roads 
24-5-32 Black Mesa Ancillary Roads 
24-5-32 Kayenta Ancillary Roads 
24-5-37 Black Mesa Ancillary Roads 
24-5-37 Kayenta Ancillary Roads 
24-5-42 Black Mesa Water Storage and Sedimentation Ponds 
24-5-42 Kayenta Water Storage and Sedimentation Ponds 
24-5-43 Black Mesa Environmental Monitoring Sites 
24-5-43 Kayenta Environmental Monitoring Sites 
24-5-44 Black Mesa Environmental Monitoring Sites 
24-5-44 Kayenta Environmental Monitoring Sites 
24-5-45 Black Mesa Monitoring Wells 
24-5-45 Kayenta Monitoring Wells 
24-5-07 Black Mesa 
24-5-07 Joint 
24-5-07 Kayenta 
24-5-08 Black Mesa Conveyors 
24-5-08 Kayenta Conveyors 
24-5-50 Black Mesa Draglines 
24-5-50 Kayenta Draglines and Shovels 
24-5-09 Black Mesa Power1ines 

Kevegetation at 5U'I'o 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Revegetation at 50% 
Facilities Demolition 
Facilities Demolition 
Facilities Demolition 

Revegetation 
Revegetation 
Revegetation 

Concrete Removal 
Concrete Removal 
Concrete Removal 

Revegetation 
Revegetation 

Culvert Removal 
Culvert Removal 

Revegetation 
Revegetation 

Culvert Removal 
Culvert Removal 

Revegetation 
Revegetation 
Revegetation 
Revegetation 

Off Permit Environmental Monitoring Site 
Off Permit Environmental Monitoring Site 

Revegetation 
Revegetation 

Reclaim Monitoring Wells 
Reclaim Monitoring Wells 

Revegetation 
Revegetation 
Revegetation 

Conveyor Demolition 
Conveyor Demolition 

Dragllne Removal 
Dragline and Shovel Removal 

Facilities-Power1ines 

·1·5 
JOiNT MINES 

Direct Costs by Equipment Type 

Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 

Demolish Facilities Miscellaneous 
Demolish Facilities Miscellaneous 
Demolish Facilities Miscellaneous 

Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 

Concrete Disposal Miscellaneous 
Concrete Disposal Miscellaneous 
Concrete Disposal Miscellaneous 

Revegetation Miscellaneous 
Revegetation Miscellaneous 

Culvert RemovaVOisposal Miscellaneous 
Culvert Removal/Disposal Miscellaneous 

Revegetation Miscellaneous 
Revegetation Miscellaneous 

Culvert RemovaVDisposal Miscellaneous 
Culvert Removal/Disposal Miscellaneous 

Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 

Site Reclamation ·Concrete Removal/Disposal 
Concrete Removal/Disposal Miscellaneous 

Site Reclamation Miscellaneous 
Site Reclamation Miscellaneous 

Well/Site Reclamation Miscellaneous 
Well/Site Reclamation Miscellaneous 

Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 

Demolish Conveyor Miscellaneous 
Demolish Conveyor Miscellaneous 

Disassemble and Remove Draglines Miscellaneous 
Disassemble and Remove Dragllnes and Shovels Miscellaneous 

Remove Power1ines Miscellaneous 

35 acres 
188 acres 
280 acres 
35 acres 
20 acres 
93 acres 
79 acres 
18 acres 

223 acres 
103 acres 

1,482 acres 
2,699 acres 

0 acres 
188 acres 
89 acres 
0 acres 
0 11cres 

Is 
Is 
Is 

73 acres 
3 acres 
3 acres 

95 acres 
229 acres 

5,040 feet 
-. 11,170 feet 

398 acres 
1,267 acres 
4,640 feet 
6,960 feet 
362 acres 
645 acres 
222 acres 
332 acres 

11 acres 
17 acres 

396 acres 
328 acres 
963 acres 

5,244 feet 
88,166 feet 

123.901 feet 

$29,164 
$155,192 $823.50 
$230,195 $823.50 
$29,164 $823.50 
$16,817 $823.50 
$76,726 $823.50 
$65,343 $823.50 
$14,823 $823.50 
$183,641 $823.50 
$85,205 $823.50 

$1,220,062 $823.50 
$2,222,540 $823.50 

$0 NIA 
$155,192 $823.50 
$73,292 $823.50 

$18 $823.50 
$0 NIA 

$2,108,472 $2,108,471 
$328,554 $328,5E 

$1,469,164 $1,469,1 
$120,807 $1,647.00 
$5,435 $1,647.00 
$4,118 $1,647.00 
$42,246 $42,245.67 
$15,787 $15,787.00 
$80,170 $80,169.76 
$156,320 $1,647.00 
$377,119 $1,647.00 
$14,014 $2.78 
$21,020 $1.88 
$655,190 $1,647.00 

$2,086,752 $1,647.00 
$13,814 $2.98 
$20,721 $2.98 
$596,668 $1,647.00 

$1,062,327 $1,647.00 
$364,843 $1,647.00 
$547,265 $1,647.00 
$8,093' $8,092.90 
$12,139 $12,139.35 
$18,446 $1,647.00 
$27,670 $1,647.00 
$38,000 $38,000.00 
$57,000 $57,000.00 
$651,981 $1,647.00 
$539,557 $1,647.00 

$1,586,396 $1,647.00 
$241,826 $46.12 

$4,065,969 $46.12 
$300,000 NIA 
$800,000 NIA 
$140,762 $1.14 
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TABLE AREA 

24-3-04 N-6 

24-3-05 N-6 

24-3-06 N-6 

24-3-07 N-6 

24-3-08 N-6 

24-3-09 N-6 

24-3-10 N-6 

24-3-10 N-6 

24-3-12 N-6 

24-3-13 N-6 

24-3-14 N-6 

CATEGORY I TOTAL 

24-5-01 Black Mesa 

24-5-02 Black Mesa 

24-5-02 Black Mesa 

24-5-03 Black Mesa 

24-5-04 Black Mesa 

24-5-05 Black Mesa 

24-5-06 Black Mesa 

24-5-07 Black Mesa 

24-5-08 Black Mesa Conveyors 

24-5-09 Black Mesa Powerlines 

24-5-10 Black Mesa Scoria Pits 

24-5-11 Black Mesa Scoria Pits 

24-5-12 Black Mesa Scoria Pits 

24-5-13 Black Mesa Scoria Pits 

24-5-21 Black Mesa Permanent Roads 

24-5-22 Black Mesa Permanent Roads 

24-5-23 Black Mesa Permanent Roads 

24-5-24 Black Mesa Permanent Roads 

24-5-25 Black Mesa Permanent Roads 

--

-----·-------· ·- --·- ---·-----------------------------·----·-----------------------·--

PROJECT 

Backfill Mine Pits 
Backfill Mine Pits 

Backfill and Grade Ramps 

General Grading 

Surface Stabilization 
Surface ~tabilization 
Surface Stabilization 

Surface Stabilization 

Topsoil/Suitable Material Replacement 

Revegetation 
Revegetation 

Facilities Demolition 

Concrete Removal 

Concrete Removal 

I Surfacing Removal 

Surface Ripping 

I Grade Facilities Areas 

Topsoil Replacement 

Revegetation 

Conveyor Demolition 

Facilities-Powerlinel! 

Surface Ripping 

Grade Scoria Pit Area 

Topsoil Replacement 
Revegetation 

Dozing to Narrow Road 

Surface Ripping to Narrow Road 

Grade Ripped Areas 

Topsoil Replacement 

Revegetation 

Tab~,<"i-6 

BLACK MESA MINE 
Direct Costs by Project Area 

TASK EQUIPMENT 

Doze First Two Spoils D11RDozer 

Doze Back Two Spoils D11R Dozer 
Backfill Mine Pits Subtotal 

Backfill/Grade Ramps D11R Dozer 
Backfill and Grade Ramps Subtotal 

General Grading D11R Dozer 

General Grading Subtotal 

Grade Terraces D7RDozer 
Grade Dralnages/Downdralns D7RDozer 

Load, haul, and place riprap 769D Rear Dump Truck 

Load, haul, and place riprap 988H Loader 
Surface Stabilization Subtotal 

Topsoil Replacement 637G P-P Scraper 
Topsoil/Suitable Material Replacement Subtotal 

Revegetation Miscellaneous 

Revegetation of Topsoil Stockpiles Miscellaneous 

Revegetation Subtotal 

Demolish Facilities Miscellaneous 

Facilities Demolition Subtotal 

Concrete Removal D11 R Dozer- Ripper Equipped 
Concrete Disposal Miscellaneous 

Concrete Removal Subtotal 

Surfacing Removal/Disposal I D11R Dozer 

Surfacing Removal Subtotal 

Dozer Ripping D11 R Dozer- Ripper Equipped 

Surface Ripping Subtotal 

Facilities Area Grading D11RDozer 

Grade Facilities Area Subtotal 

Haul and Place Topsoil 637G P-P Scraper 
Topsoil Replacement Subtotal 

Revegetation Miscellaneous 
Revegetation Subtotal 

MAJOR FACILITIES SUBTOTAL 

Demolish Conveyor Miscellaneous 

Conveyors Subtotal 

Remove Powerlines Miscellaneous 

Powerllnes Subtotal 

Dozer Ripping D11R Dozer- Ripper Equipped 

Scoria Pit Grading D11RDozer 

Haul and Place Topsoil 637G P-P Scraper 

Revegetation Miscellaneous 
Scoria Pits Subtotal 

Doze Roads D11R Dozer 

Dozer Ripping D11 R Dozer- Ripper Equipped 

Grading D11R Dozer 

Haul and Place Topsoil 637G P-P Scraper 

Revegetation Miscellaneous 

Permanent Roads Subtotal 

EQUIPMENT 
UNIT COST 

$319.91 
$319.91 

$319.91 

$319.91 

$80,43 

$8D.43 
$119.04 

$148.93 

$250.64 

$347.69 

$319.91 

$344.34 

$319.91 

$250.64 

I 

$344.34 

$319.91 

$250.64 

$319.91 

$344.34 

$319.91 

$250.64 

LABOR HOURLY TOTAL UNIT 
HOURS COST QUANTITY UNITS COST COST COST 

5,866 $35.58 4,870,067 cy $355.49 $2,085,304 $0.43 
743 $35.58 528,444 cy $355.49 $264,129 $0.50 I 

6,609 $2,349,433 
I 

2;640 $35.58 2,277,133 cy $355.49 $938,494 $0.41 
2640 $938,494 
3,544 $35.58 323 acres $355.49 $1,259,857 $3,900.48 
3,544 $1,259,857 
239 $33.47 185,020 lineal feet $113.90 $27,222 $0.15 
25 $33.47 14,400 lineal feet $113.90 $2,848 $0.20 
199 $27.43 29,800 cy $146.47 $29,148 $0.98 
158 $35.58 7,200 feet $184.51 $29,153 $4.05 
621 $88,370 

5,637 $35.58 888,947 cy $286.22 $1,613,422 $1.81 
5,637 $1,613,422 

551 acres $818,373 $1,485.25 
58 acres $86,145 $1,485.26 

0 $ 904,518 
19,051 $ 7,154,093 

Is $1,867,603 $1,867,603 

$1,867,603 

7 $35.58, 5,410 cy, $383.27 $2,760 $0.51 

- - $48,690 $48,690 
7 $51,450 

3,457 $35.58 2,480,112 cy $355.49 $1,228,929 $0.50 

3,457 $1,228,929 

372 $35.58 1,263,240 1 cy $379.92 $141,330 $0.11 
372 $141,330 

1,761 $35.58 1,263,240 cy $355.49 $626,018 $0.50 

1,761 $626,018 

2,423 $35.58 I 547,601 I cy $286.22 $693,511 $1.27 
2,423 $693,511 

433 acres $643,114 $1,485.25 ! 

$643,114 

8,020 $5,251,955 

I I 2,800 I feet I $170,011 I $60.72 

$170,011 

107,574 I feet $142,626 $1.33 
$142,626 

105 $35.58 355,014 cy $379.92 $39,741 $0.11 

528 $35.58 355,014 cy $355.49 $187,620 $0.53 
949 $35.58 189,341 cy $286.22 $271,623 $1.43 

- 73 acres $108,943 $1,485.25 

1,581 $607,927 

54 $35.58 88,691 cy $355.49 $19,196 $0.22 

78 $35.58 266,072 cy $379.92 $29,634 $0.11 

1,206 $35.58 110 acres $355.49 $428,721 $3,897.46 

2,176 $35.58 283,810 cy $286.22 $622,815 $2.19 

- 110 acres $163,299 $1,484.54 

3,514 $1,263,665 



TABLE AREA PROJECT 

24-5-26 Black Mesa Primary Roads Culvert Removal 

24-5-26 Black Mesa Primary Roads Culvert Removal 
24-5-27 Black Mesa Primary Roads Surfacing Removal 
24-5-28 Black Mesa Primary Roads Surface Ripping 

24-5-29 Black Mesa Primary Roads Grade Ripped Areas 

24-5-30 Black Mesa Primary Roads Topsoil Replacement 

24-5-31 Black Mesa Primary Roads Revegetation 

24-5-32 Black Mesa Ancillary Roads Culvert Removal 

24-5-32 Bla~k Mesa Ancillary Roads Culvert Removal 
24-5-33 Black Mesa Ancillary Roads Surfacing Removal 
24-5-34 Black Mesa Ancillary Roads Surface Ripping 

24-5-35 Black Mesa' Ancillary Roads Grade Ripped Areas 
24-5-36 Black Mesa Ancillary Roads Topsoil Replacement 
24-5-37 Black Mesa Ancillary Roads Revegetation 

24-5-38 Black Mesa Water Storage and Sedimentation Ponds Clean Out Sediment 
24-5·38 Black Mesa Water Storage and Sedimentation Ponds Clean Out Sediment 
24-5-39 Black Mesa Water Storage and Sediment<;~tion Ponds Embankment Removal 
24-5-40 Black Mesa Water Storage and Sedimentation Ponds Grade Pond Areas 

24-5-41 Black Mesa Water Storage and Sedimentation· Ponds Topsoil Replacement 
24-5-42 Black Mesa Water Storage and Sedimentation Ponds Revegetation 

24-5-43 Black Mesa Environmental Monitoring Sites Off Permit Environmental Monitoring Sites 
24-5-44 Black Mesa Environmental Monitoring Sites Grade Reclaimed Area 
24-5-44 Black Mesa Environmental Monitoring Sites Revegetation 

24-5-45 Black Mesa Monitoring Wells Reclaim Monitoring Wells 

24-5·50 Black Mesa Draglines Dragline Removal 

CATEGORY V TOTAL 

24-5-48 Black Mesa Equipment Scheduling 

24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 

24-5-48 Black Mesa Equipment Scheduling 

24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 

24-5-48 Black Mesa Equipment Scheduling 

24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 

SUPPORT TOTAL 

24-5-49 Black Mesa On-Site-Mobilization 
24-5-49 Black Mesa On-Site Mobilization 

24-5-49 Black Mesa On-Site Mobilization 
24-5-49 Black Mesa On-Site Mobilization 
24-5-49 Black Mesa On-Site Mobilization 

24-5-49 Black Mesa On-Site Mobilization 
24-5-49 Black Mesa On-Site Mobilization 

24-5-49 Black Mesa On-Site Mobilization 

MOBILIZATION TOTAL 

Table 24-1-6 
BLACK MESA MINE 

Direct Costs by Project Area 

TASK EQUIPMENT 

Culvert Removal/Disposal Miscellaneous 
Culvert Removal/Disposal D11R Dozer 

Surfacing Removal/Disposal D11R Dozer 

Dozer Ripping D11 R Dozer- Ripper Equipped 
Grading D11R Dozer 

Haul and Place Topsoil 637G P-P Scraper 
Revegetation Miscellaneous 

Primary Roads Subtotal 
Culvert Removal/Disposal Miscellaneous 
Culvert Removal/Disposal D11R Dozer 

Surfacing Removal/Disposal D11R Dozer 

Dozer Ripping D11 R Dozer- Ripper Equipped 
Grading D11R Dozer 

Haul and Place Topsoil 637G P-P Scraper 

Revegetation Miscellaneous 

Ancillary Roads Subtotal 
Sediment Removal 9225 American Drag line 
Sediment Removal D11R Dozer 

Grade Embankment into Basin D11R Dozer 
Grading D11RDqzer 

Haul and Place Topsoil 637G P-P Scraper 
Revegetation Miscellaneous 

Water Storage and Sedimentation Ponds Subtotal 

Site Reclamation Concrete Removal/Disposal 
Site Reclamation D11R Dozer 
Site Reclamation Miscellaneous 

Environmental Monitoring Sites Subtotal 

Well/Site Reclamation Miscellaneous 

Monitoring Wells Subtotal 

~isassemble and Remove Dragline~ Miscellaneous 

Drag Lines Subtotal 

OTHER FACILITIES SUBTOTAL 

Equipment Requirements Parts Trailer 
Equipment Requirements Office Trailer 
Equipment Requirements Equipment Trailer 

Equipment Requirements Flatbed Truck 

Equipment Requirements Service Truck 

Equipment Requirements Welding/Supply Truck 

Equipment Requirements Diesel Floodlighting 
Equipment Requirements Truck Tractor 

Equipment Requirements Light Duty Diesel Crew 
Equipment Requirements 16M Grader 

Equipment Requirements Water Truck 

interior Mobilization Hours 16M Grader 
Interior Mobilization Hours D7R Dozer 
Interior Mobilization Hours Atlas Copco Pit VIper 271 

Interior Mobilization Hours 988H Loader 

Interior Mobilization Hours 769D Rear Dump Truck 
Interior Mobilization Hours 9225 American Drag line 
interior Mobilization Hours 637G P-P Scraper 

Interior Mobilization Hours D11RDozer 

TOTAL 

EQUIPMENT 
UNIT COST 

$319.91 

$319.91 

$344.34 
$319.91 

$250.64 

-

$319.91 
$319.91 
$344.34 

$319.91 
$250.64 

$181.61 

$319.91 

$319.91 
$319.91 

$250.64 

$319.91 

-
I 

$1.36 
$2.04 
$23.50 

$41.20 

$41.20 

$41.20 
$7.97 

$63.32 

$12.42 
$112.31 

$172.60 

$112.31 

$80.43 

$362.37 
$148.93 

$119.04 

$181.61 

$250.64 
$319.91 

I 

LABOR 
HOURS COST QUANTITY UNITS 

- 5,040 feet 

432 $35.58 213,080 cy 
138 $35.58 172,966 cy 
153 $35.58 518,898 cy 

2,941 $35.58 268 acres 

5,203 $35.58 691,864 cy 
268 acres 

8,867 
. 4,640 feet 

398 $35.58 196,272 cy 

97 $35.58 174,065 cy 
154 $35.58 522,194 cy 

·3,788 $35.58 345 acres 

6,308 $35.58 891,212 cy 

- 345 acres 
10,745 

512 $35.58 36,560 cy 
331 $35.58 237,640 cy 
450 $35.58 322,578 cy 

2,359 $35.58 215 acres 
1,883 $35.58 555,090 cy 

- - 215 acres 

5,535 

-
66 $35.58 6 acres 

- - 6 acres 

66 

-

30,308 

3,200 

·3,200 
4,800 

4,800 $24.37 

4,800 $24.37 

4,800 $24.37 

43,200 

4,800 $24.37 

28,000 $24.37 

9,600 $35.58 

8,800 $25.23 

120,000 

4 $35.58 

8 $33.47 

0 $33.47 

8 $35.58 

12 $27.43 . 
136 $35.58 -
48 $35.58 -
44 $35.58 

260 

177,6401_hours 

HOURLY ., TOTAL UNIT 
COST COST COST 

$17,669 $3.51 
-$355.49 $153;588 $0.72 
$355.49 $49,058 . $0.28 
$J79.92 :·'$58,128 '$0.11 
$355.49 $1,045,496 . .. •· $3,901.10 
$286.22 $1,489,203 ... · $2.15 

- $398,085 $1,485.39 
$3,211,226 

$17,418 $3.75 
$355.49 $141,485 $0.72 
$355.49 $34,483 $0.20 
$379.92 $58,508 $0.11 
$355.49 $1,346,596 $3,903.18 
$286.22 $1,805,476 $2.03 

$512,787 $1,486.34 
$3,916,752 

$217.19 $111,201 $3.04 
$355.49 $117,667 $0.50 
$355.49 $159,971 $0.50 
$355.49 $838,601 $3,900.47 
$286.22 $538,952 $0.97 

$319,388 $1,485.53 
$2,085,780 

$15,402 $15,402 
$355.49 $23,462 $3,910 

$8,912 $1,485 
$47,776 

$24,800 $38,000 
$24,800 

$200,000 N/A 
$200,000 

$ 11,670,563 

$1.36 $4,352 $4,352 
$2.04 $6,528 $6,528 

$23.50 $112,800 $112,800 
$65.57 $314,736 $314,736 
$65.57 $314,736 $314,736 
$65.57 $314,736 $314,736 
$7.97 $344,304 $344,304 

$87.69 $420,912 $420,912 
$36.79 $1,030,120 $1,030,120 
$147.89 $1,419,744 $1,419,744 
$197.83 $1,740,904 $1,740,904 

$ 6,023,872 

$147.89 $592 $592 
$113.90 $911 $911 
$395.84 $0 $0 
$184.51 $1,476 $1,476 
$146.47 $1,758 $1,758 

$217.19 $29,538 $29,538 

$286.22 $13,739 $13,739 
$355.49 $15,642 $15,642 

$63,654 

I 
$ 30,164,137 1 
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o· To 
BLACK MESA MINE 

Direct Costs by Equipment Type 

TABLE AREA PROJECT TASK EQUIPMENT 

24-3-12 N-6 Topsoil/Suitable Material Replacement Topsoil Replacement 637G P·P Scraper 
24-5-06 Black Mesa Topsoil Replacement Haul and Place Topsoil 637G p.p Scraper 

24-5-49 Black Mesa On-Site Mobilization Interior Mobilization Hours 637G p.p Scraper 

24-5-36 Black Mesa Ancillary Roads Topsoil Replacement Haul and Place Topsoil 637G p.p Scraper 

24-5-24 Black Mesa Permanent Roads Topsoil Replacement Haul and Place Topsoil 637G p.p Scraper 

24-5-30 Black Mesa Primary Roads Topsoil Replacement Haul and Place Topsoil 637G P-P Scraper 

24-5·12 Black Mesa Scoria Pits Topsoil Replacement Haul and Place Topsoil 637G p.p Scraper 

24-5-41 Black Mesa Water Storage and Sedimentation Ponds Topsoil Replacement Haul and Place Topsoil 637G p.p Scraper 

637G p.p Scraper Subtotal 
24-5-49 Black Mesa On-Site Mobilization Interior Mobilization Hours 769D Rear Dump Truck 

24-3-10 N-6 Surface Stabilization Load, haul. and place riprap 769D Rear Dump Truck 

769D Rear Dump Truck Subtotal 
24-3-10 N·6 Surface Stabilization Load, haul. and place riprap 9BBH Loader 
24-5-49 Black Mesa On-Site Mobilization Interior Mobilization Hours 9BBH Loader 

988H Loader Subtotal 
24-5·03 Black Mesa Surfacing Removal Surfacing Removal/Disposal D11RDozer 
24-5-05 Black Mesa Grade Facilities Areas Facilities Area Grading D11R Dozer 
24-5-32 Black Mesa Ancillary Roads Culvert Removal Culvert Removal/Disposal D11R Dozer 

24-5-33 Black Mesa Ancillary Roads Surfacing Removal Surfacing Removal/Disposal D11R Dozer 

24-5·35 Black Mesa Anc,illary Roads Grade Ripped Areas Grading D11RDozer 
24-5-44 Black Mesa Environmental Monitoring Sites Grade Reclaimed Area Site Reclamation D11R Dozer 

24-5-21 Black Mesa Permanent Roads Dozing to Narrow Road Doze Roads D11RDozer 

24-5-23 Black Mesa Permanent Roads Grade Ripped Areas Grading D11R Dozer 
24-5-26 Black Mesa Primary Roads Culver.! Removal Culvert Removal/Disposal D11R Dozer 

24-5-27 Black Mesa Primary Roads Surfacing Removal Surfacing Removal/Disposal D11R Dozer 

24-5-29 Black. Mesa Primary Roads Grade Ripped Areas Grading D11RDozar 

24-5-11 Black Mesa Scoria Pits Grade Scoria Pit Area Scoria Pit Grading D11R Dozer 

24-5-38 Black Mesa Water Storage and Sedimentation Ponds Clean Out Sediment Sediment Removal D11R Dozer 

24-5·39 Black Mesa Water Storage and Sedimentation Ponds Embankment Removal Grade Embankment into Basin D11R Dozer 

24-5-40 Black Mesa Water Storage and Sedimentation Ponds Grade Pond Areas Grading D11RDozer 

24-3·04 N-6 Backfill Mine Pits Doze First Two Spoils D11RDozer 

24-3-05 N-6 Backfill Mine Pits Doze Back Two Spoils D11RDozer 

24-3-06 N-6 Backfill and Grade Ramps Backfill/Grade Ramps D11R Dozer 

24-3-07 N-6 General Grading General Grading D11R Dozer 

24-5-49 Black Mesa On-Site Mobilization I nterlor Mobilization Hours D11R Dozer 

D11R Dozer Subtotal 

24-5-02 Black Mesa Concrete Removal Concrete Removal D11 R Dozer- Ripper Equipped 

24-5-04 Black Mesa Surface Ripping Dozer Ripping D11 R Dozer- Ripper Equipped 

24-5·34 Black Mesa Ancillary Roads Surface Ripping Dozer Ripping D11 R Dozer· Ripper Equipped 

24-5-22 Black Mesa Permanent Roads Surface Ripping to Narrow Road Dozer Ripping D11 R Dozer. Ripper Equipped 

24-5-28 Black Mesa Primary Roads Surface Ripping Dozer Ripping D11 R Dozer. Ripper Equipped 

24-5-10 Black Mesa Scoria Pits Surface Ripping Dozer Ripping D11 R Dozer- Ripper Equipped 

011 R Dozer· Ripper Equipped Subtotal 

24-5·49 Black Mesa On-Site Mobilization Interior Mobilization Hours D7RDozer 

24-3-08 N-6 Surface Stabilization Grade Terraces D7R Dozer 

24-3-09 N·6 Surface Stabilization Grade Dralnages/Downdralns D7R Dozer 

D7R Dozer Subtotal 

24-5-49 Black Mesa On-Site Mobilization I Interior Mobilization Hours Atlas Copco Pit Viper 271 I 
Atlas Copco Pit VI par 271 Subtotal 

24-5-49 Black Mesa On-Site Mobilization Interior Mobilization Hours 9225 American Dragline 

24-5-38 Black Mesa Water Storage and Sedimentation Ponds Clean OUt Sediment Sediment Removal 9225 American Dragllne 

- -----
__ 9225 American Subtotal 

EQUIPMENT LABOR 
UNIT COST HOURS COST QUANTITY 

$250.64 5,637 $35.58 888,947 
$250.64 2,423 $35.58 547,601 
$250.64 48 $35.58 
$250.64 6,308 $35.58 891,212 
$250.64 2,176 $35.58 283,810 
$250.64 5,203 $35.58 691,864 
$250.64 949 $35.58 189,341 
$250.64 1,883 $35.58 555,090 

24,627 
$119.04 12 $27.43 
$119.04 199. $27.43 29,800 

211 
$146.93 158 $35.58 7,200 
$148.93 8 $35.58 

166 
$319.91 3,457 $35.58 2,480,112 
$319.91 1,761 $35.58 1,263,240 

$319.91 398 $35.58 196,272 
$319.91 97 $35.58 174,065 
$319.91 3,788 $35.58 345 
$319.91 66 $35.58 6 
$319.91 54 $35.58 88,691 
$319.91 1,206 $35.58 110 
$319.91 432 $35.58 213,080 

$319.91 138 $35.58 172,966 
$319.91 2,941 $35.58 268 
$319.91 528 $35.58 355,014 
$319.91 331 $35.58 237,640· 
$319.91 450 $35.58 322,578 

$319.91 2,359 $35.58 215 
$319.91 5,866 $35.58 4,870,067 
$319.91 743 $35.58 528,444 
$319.91 2,640 $35.58 2,277,133 

$319.91 3,544 $35.58 323 
$319.91 44 $35.58 

30,843 

$347.69 7' $35.58 5,410 

$344.34 372 $35.58 1,263,240 
$344.34 154 $35.58 522,194 
$344.34 78 $35.58 266,072 
$344.34 153 $35.58 518,898 
$344.34 105 $35.58 355,014 

869 
.$80.43 8 $33.47 

$8D.43 239 $33.47 185,020 

$8D.43 25 $33.47 14,400 

272 
$362.37 0 $33.47 I I 

0 

$181.61 136 $35.58 

$181.61 512 $35.58 36,560 

646 
--- -

UNITS 

cy 

cy 

cy 

cy 
cy 

cy 
cy 

cy 

feet 

cy 
cy 

cy 
cy 

acres 
acres 

cy 
acres 

cy 

cy 
acres 

cy 
cy 
cy 

acres 

cy 

cy 

cy 
acres 

cy 

cy 
cy 
cy 
cy 

CY 

lineal feet 

lineal feet 

cy 

HOURLY TOTAL UNIT 
COST COST COST 

$286.22 $1,613,422 $1.81 
$286.22 $693,511 $1.27 
$286.22 $13,739 $13,739 
$286.22 $1,805,476 $2.03 

$286.22 $622,815 $2.19 
$286.22 $1,489,203 $2.15 
$286.22 $271,623 $1.43 
$286.22 $538,952 $0.97 

$7,048,740 
$146.47 $1,758 $1,758 
$146.47 $29,148 $0.98 

$30,905 
$184.51 $29,153 $4.05 
$184.51 $1,476 $1,476 

$30,629 
$355.49 $1,228,929 $0.50 
$355.49 $626,018 $0.50 

. $355.49 $141,485 $0.72 
$355.49 $34,483 $0.20 
$355.49 $1,346,596 $3,903.18 
$355.49 $23,462 $3,910 
$355.49 $19,196 $0.22 
$355.49 $428,721 $3,897.46 
$355.49 $153,588 $0.72 
$355.49 $49,058 $0.28 
$355.49 $1,045,496 $3,901.10 
$355.49 $187,620 $0.53 
$355.49 $117,667 $0.50 
$355.49 $159,971 $0.50 

$355.49 $838,601 $3,900.47 
$355.49 $2,085,304 $0.43 
$355.49 $264,129 $0.50 

$355.49 $938,494 $0.41 
$355.49 $1,259,857 $3,900.48 

$355.49 $15,642 $15,642 

$ 10,964,315 

$383.27 $2,760 $0.51 
$379.92 $141,330 $0.11 
$379.92 $58,508 $0.11 
$379.92 $29,634 $0.11 
$379.92 $58,128 $0.11 
$379.92 $39,741 $0.11 

$11,294,415 

$113.90 $911 $911 
$113.90 $27,222 $0.15 

$113.90 $2,848 $0.20 

$30,981 
$395.84 $0 I $0 

$0 
$217.19 $29,538 $29,538 

$217.19 $111,201 $3.04 

$140,739 
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Table 24-1·5 
BLACK MESA MINE 

Direct Costs by Equipment Type 

EQUIPMENT 
TABLE AREA PROJECT TASK EQUIPMENT UNIT COST 

24-5-48 Black Mesa Equipment Scheduling Equipment Requiremenls 16M Grader $112.31 

24-5-49 Black Mesa On-Site Mobilization Interior Mobilization Hours 16M Grader $112.31 

24-5-48 Black Mesa Equipment Scheduling Equipment Requirements Diesel Floodlighting $7.97 

24-5-48 Black Mesa Equipment Scheduling . Equipment Requirements Equipment Trailer $23.50 

24-5-48 Black Mesa Equipment Scheduling Equipment Requirements Flatbed Truck $41.20 

24-5-48 Black Mesa Equipment Scheduling Equipment Requirements Light Duty Diesel Crew $12.42 

24-5-48 Black Mesa Equipment Scheduling Equipment Requirements Office Trailer $2.04 

24-5-48 Black Mesa Equipment Scheduling Equipment Requirements Parts Trailer $1.36 

24-5-48 Black Mesa Equipment Scheduling Equipment Requirements Service Truck $41.20 

24-5-48 Black Mesa Equipment Scheduling Equipment Requirements Truck Tractor $63.32 

24-5-48 Black Mesa Equipment Scheduling Equipment Requirements Water Truck $172.50 
24-5-48 Black Mesa Equipment Scheduling Equipment Requirements Welding/Supply Truck $41.20 

Support Equipment Subtotal 

24-5-01 Black Mesa Facilities Demolition Demolish Facilities Miscellaneous 

24-5-02 Black Mesa Concrete Removal Concrete Disposal Miscellaneous 

24-5·07 Black Mesa Revegetation Revegetation Miscellaneous 

24-5-32 Black Mesa Ancillary Roads Culvert Removal Culvert Removal/Disposal Miscellaneous 

24-5-37 Black, Mesa Ancillary Roads Revegetation Revegetation Miscellaneous 

24-5-08 Black Mesa Conveyors Conveyor Demolition Demolish Conveyor Miscellaneous 

24-5-50 Black Mesa Dragllnes Dragllne Removal Disassemble and Remove Draglines Miscellaneous 

24-5-43 Black Mesa Environmental Monitoring Sites Off Perm it Environmental Monitoring Sites Site Reclamation Concrete Removal/Disposal 

24-5-44 Black Mesa Environment~l Monitoring Sites Revegetation Site Reclamation Miscellaneous 

24-5-45 Black Mesa Monitoring Wells Reclaim Monitoring Wells Well/Site Reclamation Miscellaneous 

24-5-25 Black Mesa Permanent Roads Revegetation Revegetation Miscellaneous 

24-5-09 Black Mesa Powerllnes Facilitles-Powerllnes Remove Powerlines Miscellaneous 

24-5-26 Black Mesa Primary Roads Culvert Removal Culvert Removal/Disposal Miscellaneous 

24-5-31 Black Mesa Primary Roads Revegetation Revegetation Miscellaneous 

24-5-13 Black Mesa Scoria Pits Revegetation Revegetation Miscellaneous 

24-5-42 Black Mesa Water Storage and Sedimentation Ponds Revegetation Revegetation Miscellaneous 

24-3·13 N-6 Revegetation Revegetation Miscellaneous 

24-3-14 N-6 Revegetation Revegetation of Topsoil Stockpiles Miscellaneous 

Miscellaneous Subtotal 

I -- I 
TOTAL 

LABOR 
HOURS COST QUANTITY UNITS 

9,600 $35.58 

4 $35.58 
43,200 

4,800 

4,800 $24.37 
28,000 $24.37 
3,200 

~ 

3,200 
4,800 $24.37 
4,800 $24.37 
8,800 $25.23 

4,800 $24.37 
120,004 

Is 

433 acres 
4,640 feet 

345 acres 
2,800 feet 

·6 acres 

110 acres 

107,574 feet 
5,040 feet 

268 acres 
73 acres 
215 acres 
551 acres 
58 acres 

0 

1177,640 lhours 
I 
----

HOURLY -~ ,;•~;1~:- UNIT 
C(lST_.·:: COST 

---~1)'7.89-- $1!419,"74'4' "'' $1,419,744 
$147.89 $592' 

. ,~ .. 
$592 

$7.97 $344,304 - < $344,304 
$23,50 $112,800 $112,800 

$65.57 $314,736 $314,736 
$36.79 $1,030,120 $1,030,120 
$2.04 .. $6;s21f $6,528 
$1.36· $4,352 $4,3.52 

$65.57 $314,736 $314,736 
$87,69 $420,912 $420,912 

$197.83 $1,740,904 $1,740,904 

$65.57 $314,736 $314,736 
$6,024,464 

. $1,867,603 $1,867,603 .. $48,690 $48,690 

··..:_·~ ·.$643,114 $1,485.25 

" $17,418 $3.75 

$512,787 $1,486.34 
$170,011 $60.72 

$200,000 N/A 
$15,402 $15,402 

$8,912 $1,485 
$24,800 $38,000 

$163,299 $1,484.54 

$142,626 $1.33 

$17,669 $3.51 
$398,085 $1,485.39 
$108,943 $1,485.25 
$319,388 $1,465.53 
$818,373 $1,485.25 

$86,145 $1,485.26 
$5,563,265 

I I I $30,164,137 
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TABLE AREA PROJECT 

24-3·02 J-16 Hlghwall Reduction 

24-3·02 J-19 Highwall Reduction 

' 24-3-02 J-21 Single Width Highwall Reduction 

1 24-3·02 N-9 Highwall Reduction 
I 

24-3·03 J-16 Backfill Mine Pits 

24-3-04 J-16 Backfill Mine Pits 

24-3·05 J-16 Backfill Mine Pits 

24-3-03 J-19 Backfill Mine Pits 

24-3-04 J-19 Backfill Mine Ptts 

24-3-05 J-19 Backfill Mine P~s 

24-3·04 J-21 Double Width Backfill Mine P~s 

24-3·05 J-21 Double Width Backfill Mine P~s 

24-3-03 J-21 Single Width Backfill Mine P~s 

24-3-04 J-21 Single Width Backfill Mine Pits 
24-3-05 J-21 Single Width Backfill Mine Ptts 

24-3-04 N-11 Backfill Mine Ptts 

24-3-05 N-11 Backfill Mine Pits 

24-3·03 N-9 Backfill Mine Ptts 

24-3-04 N-9 Backfill Mine Pits 

24-3·05 N-9 Backfill Mine PHs 

24-3·06 J-16· Backfill and Grade Ramps 

24-3-06 J-19 Backfill and Grade Ramps 

24-3·06 J-21 Double Width Backfill and Grade Ramps 

24-3-06 J-21 Single Width Backfill and Grade Ramps 

24-3·06 N-11 Backfill and Grade Ramps 

24-3·06 N-9 Backfill and Grade Ramps 

24-3·07 J-16 General Grading 

24-3·07 J-19 General Grading 

24-3-07 J-21 Double Width General Grading 

24-3·07 J-21 Single Width General Grading 

24-3·07 N-11 General Grading 

24-3-07 N-9 General Grading 

24-3·08 J-16 Surface Stabilization 

24-3-09 J-16 Surface Stabilization 

24-3·10 J-16 Surface Stabilization 

24-3·10 J-16 Surface Stabilization 

24-3-08 J-19 Surface Stabilization 

24-3-09 J-19 Surface Stabilization 

24-3·10 J-19 Surface Stabilization 

24-3-10 J-19 Surface Stabilization 

24-3-08 J-21 Double Width Surface Stabilization 

24-3·09 J-21 Double Width Surface Stabilization 

. 24-3·10 J-21 Double Width Surface Stabilization 

24-3·10 J-21 Double Width Surface Stabilization 

24-3·08 J-21 Single Width Surface Stabilization 

24-3·09 J-21 Single Width Surface Stabilization 

24-3·10 ·J-21 Single Width Surface Stabilization 

24-3·10 J-21 Single Width Surface Stabilization 

24-3-08 N-11 Surface Stabilization 

24-3·09 N-11 Surface Stabilization 

24-3-10 N-11 Surface Stabilization 

24-3-10 N·11 Surface Stabilization 

24-3·08 N-9 Surface Stabilization 

24-3-09 N-9 Surface Stabilization 

24-3·10 N-9 Surface Stabilization 

24-3-10 N-9 Surface Stabilization 

24-3-11 J-16 TopsoiVSuilable Material Replacement 

24-3·12 J-16 TopsoiVSuilable Material Replacement 

24-3·11 J-19 TopsoiVSuttable Material Replacement 

24-3·12 J-19 TopsoiVSuilable Material Replacement 

24-3·11 J-21 Double Width TopsoiVSuilable Material Replacement 

24-3-12 J-21 Double Width TopsoiVSuilable Material Replacement 

24-3·11 J-21 Single Width TopsoiVSuttable Material Replacement 

24-3·12 J-21 Single Width TopsoiVSuilable Material Replacement 

24-3·11 N-11 TopsoiVSuilable Material Replacement 

24-3·12 N-11 TopsoiVSuilable Material Replacement 

24-3·11 N-9 TilpsoiVSuilable Material Replacement 

24-3·12 N·9 TopsoiVSuhable Material Replacement 

Ta~~-6 
KAYENTA MINE 

............. '-'W~~ WJ .-- IW' ,_...,L "I""'Q 

TASK EQUIPMENT 

Cast/Blast Hlghwall Atlas Copco P~ Viper 271 
Cast/Blast Highwall Atlas Copco P~ Viper 271 
Cast/Blast Highwall Atlas Copco P~ Viper 271 
Cast/Blast Highwall Atlas Copco P~ Viper 271 

Hirthwall Reduction Subtotal 
Doze Hlghwall D11RDozer 

Doze First Two Spoils D11RDozer 

Doze Back Two Spoils D11RDozer 
DozeHlghwall D11RDozer 

Doze First Two Spoils D11RDozer 
Doze Back Two Spoils D11RDozer 
Doze First Two Spoils D11RDozer 
Doze Back Two Spoils D11RDozer 

Doze Highwall D11RDozer 

Doze First Two Spoils D11RDozer 
Doze Back Two Spoils D11RDozer 
Doze First Two Spoils D11R Dozer 
Doze Back Two Spoils D11RDozer 

Doze Hlghwall D11RDozer 
Doze First Two Spoils D11RDozer 

Doze Back Two Spoils D11RDozer 
Backfill Mine Pits Subtotal 

BackfiiVGrade Ramps D11RDozer 

BackfiiVGrade Ramps D11RDozer 
BackfiiVGrade Ramps D11RDozer 
BackfiiVGrade Ramps D11RDozer 
BackfiiVGrade Ramps D11RDozer 
BackfiiVGrade Ramps D11RDozer 

Backfill and Grade Ramps Subtotal 
General Grading D11RDozer 
General Grading D11RDozer 
General Grading D11RDozer 
General Grading D11RDozer 

General Grading D11RDozer 

General Grading D11RDozer 
General GradinQ Subtotal 

Grade Terraces D7RDozer 

Grade Dralnages/Downdralns D7RDozer 
Load, haul, and place riprap 769D Rear Dump Truck 
Load, haul, and place riprap 988H Loader 

Grade Terraces D7R Dozer 
Grade Drainages/Downdrains D7RDozer 
Load, haul, and place riprap 988H Loader 

Load, haul, and place riprap 769D Rear Dump Truck 
Grade Terraces D7RDozer 

Grade Drainages/Downdrains · D7RDozer 

Load, haul, and place riprap 769D Rear Dump Truck 

Load, haul, and place riprap 988H Loader 

Grade Terraces D7R Dozer 
Grade Drainages/Downdrains D7RDozer 

Load, haul, and place riprap 986H Loader 

Load, haul, and place riprap 769D Rear Dump Truck 

Grade Terraces D7RDozer 

Grade Dralnages/Downdrains D7R Dozer 

Load, haul, and place riprap 769D Rear Dump Truck 

Load, haul, and place riprap 966H Loader 

Grade Terraces D_7R Dozer 

Grade Drainages/Downdrains D7R Dozer 

Load, haul, and place riprap 769D Rear Dump Truck 

Load, haul, and place riprap 968H Loader 
Surface Stabilization Subtotal 

Suilable Material Placement 637G p.p Scraper 

Topsoil Replacement 637G P-P Scraper 
Suilable Material Placement 637G P·P Scraper 

Topsoil Replacement 637G P·P Scraper 

Suilable Material Placement 637G P-P Scraper 

Topsoil Replacement 637G P·P Scraper 

Suilable Material Placement 637G P-P Scraper 

Topsoil Replacement 637G P·P Scraper 

Suilable Material Placement 637G P-P Scraper 

Topsoil Replacement 637G P·P Scraper 

Suilable Material Placement 637G P·P Scraper 

Topsoil Replacement 637G P·P Scraper 

EQUIPMENT 
UNIT COST 

$362.37 
$362.37 

$362.37 
$362.37 

$319.91 

$319.91 

$319.91 

$319.91 
$319.91 

$319.91 

$319.91 
$319.91 
$319.91 

$319.91 
$319.91 

$319.91 

$319.91 

$319.91 

$319.91 
$319.91 

$319.91 

$319.91 
$319.91 

$319.91 

$319.91 
$319.91 

$319.91 

$319.91 

$319.91 
$319.91 

$319.91 

$319.91 

$8D.43 

$8D.43 
$119.04 

$148.93 

$8D.43 
$8D.43 

$148.93 

$119.04 
$8D.43 
$8D.43 

$119.04 
$148.93 

$8D.43 
$8D.43 

$148.93 
$119.04 

$8D.43 

$8D.43 

$119.04 

$148.93 

$8D.43 

$8D.43 

$119.04 
$148.93 

$250.64 

$250.64 
$250.64 

$250.64 
$250.64 

$250.64 
$250.64 

$250.64 

$250.64 

$250.64 
$250.64 

$250.64 

LABOR HOURLY TOTAL UNIT 
HOURS COST QUANTITY UNITS COST COST COST 

932 $1,292,462 $1,386.53 
4,834 $6,706,370 $1,387.33 
648 $898,075 $1,385.92 

1,004 $1,393,914 $1,388.36 
7,418 $10,290,821 
1,282 $35.58 1,048,055 cy $355.49 $455,738 $0.43 
2,868 $35.58 2,381,296 cy $355.49 $1,019,545 $0.43 
477 $35.58 493,370 cy $355.49 $169,569 $0.34 

12,120 $35.58 9,908,646 cy $355.49 14,308,539 $0.43 
11,330 $35.58 11,116,111 cy $355.49 $4,027,702 $0.36 
2,672 $35.58 2,247,000 cy $355.49 $949,869 $0.42 
4,456 $35.58 3,603,111 cy $355.49 $1,584,063 $0.44 
724. $35.58 644,213 cy $355.49 $257,375 $0.40 

1,429 $35.58 1,168,195 cy $355.49 $507,995 $0.43 
1,643 $35.58 1,363,556 cy $355.49 $584,070 $0.43 
368 $35.58 381,333 cy $355.49 $130,820 $0.34 

6,062 $35.58 5,032,444 cy $355.49 $2,154,980 $0.43 
1,264 $35.58 899,769 cy $355.49 $449,339 $0.50 
918 $35.58 990,000 cy $355.49 $326,340 $0.33 

2,914 $35.58 2,418,696 cy $355.49 $1,035,898 $0.43 
1,130 $35.58 804,059 cy $355.49 $401,704 $0.50 
51,657 $18,363,547 

824 $35.58 711,000 cy $355.49 $293,047 $0.41 

5,428 $35.58 4,681,434 cy $355.49 $1,929,600 $0.41 
1,357 $35.58 1,170,359 cy $355.49 $482,400 $0.41 
1,629 $35.58 1,404,922 cy $355.49 $579,093 $0.41 
905 $35.58 780,239 cy $355.49 $321,718 $0.41 

1,961 $35.58 1,691,338 -cy $355.49 $697,116 $0.41 
12,104 $4,302,975 
2,523 $35.58 230 acres $355.49 $897,054 $3,900.23 
8,349 $35.58 761 acres $355.49 $2,967,986 $3,900.11 
1,898 $35.58 173 acres $355.49 $674,720 $3,900.12 
2,754 $35.58 251 acres $355.49 $979,019 $3,900.48 
2,984 $35.58 272 acres $355.49 $1,060,782 $3,899.93 
5,299 $35.58 483 acres $355.49 $1,883,742 $3,900.09 
23,807 $8,463,303 

76 $33.47 58,580 lineal feet $113.90 $8,633 $0.15 
16 $33.47 9,600 lineal feet $113.90 $1,874 $0.20 

114 $27.43 21,133 cy $146.47 $16,714 $0.79 
105 $35.58 4,800 feet $184.51 $19,374 $4.04 
215 $33.47 166,170 lineal feet $113.90 $24,487 $0.15 
29 $33.47 16,900 lineal feet $113.90 $3,300 $0.20 

185 $35.58 8,450 feet $184.51 $34,134 $4.04 

367 $27.43 52,767 cy $146.47 $53,754 $1.02 

104 $33.47 80,730 lineal feet · $113.90 ' $11,846 $0.15 
22 $33.47 12,670 lineal feet $113.90 $2,506 $0.20 

114 $27.43 26,650 cy' $146.47 $16,698 $0.63 

139 $35.58 6,335 feet $184.51 $25,647 $4.05 
201 $33.47 155,620 lineal feet $113.90 $22,933 $0.15 
21 $33.47 12,200 lineal feet $113.90 $2,392 $0.20 

134 $35.58 6,100 feet $184.51. $24,724 $4.05 
210 $27.43 24,267 cy $146.47 $30,759 $1.27 

168 $33.47 129,920 lineal feet $113.90 $19,146 $0.15 

19 $33.47 11,300 lineal feet $113.90 $2,206 $0.20 

105 $27.43 24,467 cy $146.47 $15,341 $0.63 
124 $35.58 5,650 feet $184.51 $22,879 $4.05 

168 $33.47 129,920 lineal feet $113.90 $19,135 $0.15 

19 $33.47 11,300 lineal feet $113.90 $2,164 $0.19 
105 $27.43 24,467 cy $146.47 $15,379 $0.63 
124 $35.58 5,650 feet $184.51 $22,879 $4.05 

2,885 $418,904 
2,191 $35.~8- 645,850 cy $286.22 $627,108 $0.97 
5,556 $35.58 1,076,416 cy $286.22 $1,590,238 $1.48 

14,115 $35.58 4,161,626 cy $286.22 $4,039,995 $0.97 

31,708 $35.58 6,936,043 cy $286.22 $9,075,464 $1.31 
2,542 $35.58 662,886 cy $286.22 $727,571 $1.10 
6,191 $35.58 1,104,811 cy $286.22 $1,771,988 $1.60 
2,847 $35.58 839,450 cy $286.22 $814,868 $0.97 
6,396 $35.58 1,399,083 cy $286.22 $1,830,663 $1.31 

2,861 $35.58 808,474 cy $286.22 $818,875 $1.01 
8,544 $35.58 1,347,456 cy $286.22 $2,445,464 $1.81 
5,606 $35.58 1,462,067 cy $286.22 $1,604,549 $1.10 

14,194 $35.58 2,436,779 cy 201 A$2f!~~c Equ~8071.xls 12-4-1-6$1.67 
0113 



AREA PROJECT TASK 

Table 24-1-6 
KAYENTA MINE 

QUANTITY UNITS 
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TABLE AREA PROJECT 

24-3·13 J-16 Revegetation 

24-3·14 J-16 Revegetation 

24-3·13 J-19 Revegetation 

24-3·14 J-19 Revegetation 

24-3·13 J-21 Double Width Revegetation 

24-3·14 J-21 Double Width Revegetation 
24-3-13 J-21 Single Width Revegetation 

24-3·14 J-21 Single Width Revegetation 
24-3·13 N-11 Revegetation 
24-3-14 N-11 Revegetation 
24-3·13 N.9 Revegetation 

24-3·14 N-9 Revegetation 

CATEGORY I TOTAL 
24-4-01 J-16 General Grading at 50% 

24-4-01 J-19 General Grading at 50% 
24-4-01 J-21 Double Width General Grading at 50% 
24-4-01 Kayenta Faciltties General Grading at 50% 
24-4-01 N-1 General Grading at 50% 

24-4-01 N-10 General Grading at 50% 
24-4-01 N-11 General Grading at 50% 
24-4-01 N-14 General Grading at 50% 
24-4-01 N-2 General Grading at 50% 
24-4-01 N-7/8 General Grading at 50% 
24-4-01 N-9 Geneml Grading at 50% 

24-4-02 J-16 Surface Ripping at 50% 

24-4-02 J-19 Surface Ripping at 50% 
24-4-02 J-21 Dou~le Width Surface Ripping at 50% 
24-4-02 Kayenta Faciltties Surface Ripping at 50% 

24-4-02 N-1 Surface Ripping at 50% 
24-4-02 N-10 Surface Ripping at 50% 

24-4-02 N-11 Surface Ripping at 50% 

24-4-02 N-14 Surface Ripping at 50% 

24-4-02 N-2 Surface Ripping at 50% 

24-4-02 N-7/8 Surface Ripping at 50% 

24-4-02 N-9 Surface Ripping at 50% 

24-4-03 J-16 Revegetation at 50% 
24-4-03 J-19 Revegetation at 50% 

24-4-03 J-21 Double Width Revegetation at 50% 
24-4-03 Kayenta Faciltties Revegetation at 50% 
24-4-03 N-1 Revegetation at 50% 
24-4-03 N-10 Revegetation at 50% 
24-4-03 N-11 Revegetation at 50% 

24-4-03 N-14 Revegetation at 50% 

24-4-03 N-2 Revegetation at 50% 

24-4-03 N-7/8 Revegetation at 50% 
24-4-03 N-9 Revegetation at 50% 

CATEGORY II TOTAL 
24-4-05 J-16 General Grading at 50% 

24-4-05 J-19 General Grading at 50% 

24-4-05 J-21 Double Width General Grading at 50% 
24-4-05 N-11 General Grading at 50% 

24-4-05 N-14E General Gmding at 50% 

24-4-06 J-16 Surface Ripping at 50% 

24-4-06 J-19 Surface Ripping at 50% 

24-4-06 J-21 Double Width Surface Ripping at 50% 

24-4-06 N-11 Surface Ripping at 50% 

24-4-06· N-14E Surface Ripping at 50% 

24-4-07 J-16 Revegetation at 50% 

24-4-07 J-19 Revegetation at 50% 

24-4-07 J-21 Double Width Revegetation at 50% 

24-4-07 . N-11 Revegetation at 50% 

24-4-07 N·14E Revegetation at 50% 

CATEGORY IIA TOTAL -----

Ta~·6 
KAYENTA MINE 

....... ~ ............... La~J .- ............. ,.,. ....... 

TASK EQUIPMENT 

Revegetation Miscellaneous 
Revegetation of Topsoil Stockpile Miscellaneous 

Revegetation Miscellaneous 
Revegetation of Topsoil Stockpile Miscellaneous 

Revegetatlon Miscellaneous 
Revegetation of Topsoil Stockpile Miscellaneous 

Revegetation Miscellaneous 
Revegetation of Topsoil Stockpile Miscellaneous 

Revegetation Miscellaneous 
Revegetation of Topsoil Stockpile Miscellaneous 

Revegetation Miscellaneous 
Revegetation of Topsoil Stockpiles Miscellaneous 

Revegetation Subtotal 

General Grading D11R Dozer 
General Grading D11RDozer 
General Grading D11RDozer 
General Grading D11RDozer 
General Grading D11RDozer 
Geneml Grading D11R Dozer 
General Grading D11RDozer 
General Grading D11RDozer 
General Grading D11RDozer 
General Grading D11RDozer 
General Grading D11RDozer 

General Gradln!l at 50% Subtotal 
Dozer Ripping D11 R Dozer- Ripper Equipped 
Dozer Ripping D11 R Dozer- Ripper Equipped 
Dozer Ripping D11 R Dozer- Ripper Equipped 
Dozer Ripping D11R Dozer- Ripper Equipped 
Dozer Ripping D11 R Dozer- Ripper Equipped 
Dozer Ripping D11 R Dozer- Ripper Equipped 
Dozer Ripping D11 R Dozer· Ripper Equipped 
Dozer Ripping D11 R Dozer- Ripper Equipped 
Dozer Ripping D11 R Dozer· Ripper Equipped 
Dozer Ripping D11 R Dozer- Ripper Equipped 
Dozer Ripping D11 R Dozer- Ripper Equipped 

Surface Ripping Subtotal 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 

Revegetation at 50% Subtotal 

General Grading D11RDozer 
General Grading D11RDozer 
General Grading D11RDozer 
General Grading D11RDozer 
General Grading D11RDozer 

General Grading at 50% Subtotal 
Dozer Ripping D11 R Dozer· Ripper Equipped 
Dozer Ripping D11 R Dozer- Ripper Equipped 
Dozer Ripping D11 R Dozer- Ripper Equipped 

. Dozer Ripping D11 R Dozer- Ripper Equipped 
Dozer Ripping D11 R Dozer- Ripper Equipped 

Surface Ripping Subtotal 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 
Revegetation Miscellaneous 

Revegetation at 50% Subtotal 

EQUIPMENT 
UNIT COST 

$319.91 
$319.91 
$319.91 
$319.91 
$319.91 
$319.91 
$319.91 
$319.91 
$319.91 
$319.91 
$319.91 

$344.34 
$344.34 
$344.34 
$344.34 

.$344.34 
$344.34 
$344.34 
$344.34 
$344.34 
$344.34 
$344.34 

-

-

$319.91 
$319.91 
$319.91 
$319.91 
$319.91 

$344.34 
$344.34 
$344.34 
$344.34 
$344.34 

-
-

LABOR 
HOURS COST QUANTITY UNITS 

417 acres 
11 acres 

2,687 acres 
158 acres 
428 acres 
154 acres 
542 acres 
12 acres 
522 acres 
47 acres 
944 acres 

- 45 acres 

200,623 
1,103 $35.58 201 acres 
2,194 $35.58 400 acres 
1,465 $35.58 267 acres 
1,569 $35.58 286 acres 
773 $35.58 141 acres 
110 $35.58 20 acres 

1,695 $35.58 309 acres 
543 $35.58 99 acres 
252 $35.58 46 · acres 
93 $35.58 17 acres 

773 $35.58 141 acres 
10,570 
143 $35.58 201 acres 
285 $35.58 400 acres 
190 $35.58 267 acres 
204 $35.58 286 acres 
101 $35.58 141 acres 
14 $35.58 20 acres 

220 $35.58 309 acres 
71 $35.58 99 acres 
33 $35.58 46 acres 
12 $35.58 17 acres 

101 $35.58 141 acres 
1,374 

201 acres 
400 acres 
267 acres 
286 acres 
141 acres 
20 acres 
309 acres 
99 acres 
46 acres 
17 acres 
141 acres 

11,944 
565 $35.58 103 acres 

8,102 $35.58 1,477 acres 
4,169 $35.58 760 acres 
2,304 $35.58 420 acres 
104 $35.58 19 acres 

15,244 
73 $35.58 498,520 cy 

1,053 $35.58 7,148,680 cy 
542 $35.58 3,678,400 cy 
299 $35.58 2,032,800 cy 
14 $35.58 91,960 cy 

1,981 
103 acres 

1,477 acres 
760 acres 
420 acres 
19 acres 

17,225 

HOURLY TOTAL UNIT 
COST COST COST 

$860,689 $2,064.00 
$21,672 $2,064.00 

$5,545,969 $2,064.00 
$326,112 $2,064.00 
$883,392 $2,064.00 
$317,856 $2,064.00 

$1,118,688 $2,064.00 
$24,768 $2,064.00 

$1,077,408 $2,064.00 
$97,009 $2,064.02 

$1,948,416 $2,064.00 
$92,881 $2,064.02 

$12,314,860 
$83,563,801 

$355.49 $392,105 $1,950.77 
$355.49 $779,945 $1,949.86 
$355.49 $520,793 $1,950.54 
$355.49 $557,764 $1,950.22 
$355.49 $274,794 $1,948.89 
$355.49 $39,104 $1,914.89 
$355.49 $602,556 $1,950.02 
$355.49 $193,031 $1,949.81 
$355.49 $89,583 $1,947.47 
$355.49 $33,061 $1,944.74 
$355.49 $274,794 $1,948.89 

$3,757,529 
$379.92 $54,329 $270.29 
$379.92 $108,277 $270.69 
$379.92 $72,185 $270.36 
$379.92 $77,504 $270.99 
$379.92 $38,372 $272.14 
$379.92 $5,319 $260.46 
$379.92 $83,582 $270.49 
$379.92 $26,974 $272.47 
$379.92 $12,537 $272.55 
$379.92 $4,559 $268.18 
$379.92 $38,372 $272.14 

$522,010 
$207,432 $1,032.00 
$412,800 $1,032.00 
$275,544 $1,032.00 
$295,153c. $1,032.00 
$145,512 $1,032.00 
$20,640 $1,010.72 
$318,888 $1,032.00 
$102,168 $1,032.00 
$47,473 $1,032.02 
$17,544 $1,032.00 
$145,512 $1,032.00 
$1,988,666 
~6,268,205 

$355.49 $200,852 $1,941.22 
$355.49 $2,880,180 $1,950.02 
$355.49 $1,482,038 $1,950.05 
$355.49 $819,049 $1,950.12 
$355.49 $36,971 $1,945.84 

$5,419,090 
$379.92 $27,734 $0.06 
$379.92 $400,056 $0.06 
$379.92 . $205,917 $0.06 
$379.92 $113,596 $0.06 
$379.92 $5,319 $0.06 

$752,622 
$106,296 $1,032.00 

$1,524,264 $1,032.00 
$784,320 $1,032.00 
$433,440 $1,032.00 
$4,907 $258.26 

$2,853,227 
$9,024,938 
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TABLE AREA PROJECT 

24-5-01 Kayenta Faciltties Demolition 

24-5·02 Kayenta Concrete Removal 

24-5-02 Kayenta Concrete Removal 

24-5-03 Kayenta Surfacing Removal 

24-5-04 Kayenta Surface Ripping 

24-5-05 Kayenta Grade FaciiHies Areas 

24-5-06 Kayenta Topsoil Replacement 

24-S·Q? Kayenta ReVegetation 

24-5-08 Kayenta Conveyors Conveyor DemoiHion 

24-5-09 Kayenta Powerlines Faciltties-Powerlines 

24-5·10 Kayenta Scoria PHs Surface Ripping 

24-5·11 Kayenta• Scoria Ptts Grade Scoria PH Area 

24-5·12 Kayenta Scoria PHs Topsoil Replacement 

24-5-13 Kayenta Scoria PHs Revegetation 

24-5·14 Kayenta Landfarm Areas Landfarm Removal 

24-5-15 Kayenta Landfarm Areas Surface Ripping 

24-5·16 Kayenta Landfarm Areas Grade Landfarm Area 

24-5-17 Kayenta Landfarm Areas Topsoil Replacement 

24-5·18 Kayenta Landfarm Areas Revegetation 

24-5-21 Kayenta Permanent Roads Dozing to Nanow Road 

24-5·22 Kayenta Permanent Roads Surface Ripping to Narrow Road 

24-5-23 Kayenta Permanent Roads Grade Ripped Areas 

24-5-24 Kayenta Permanent Roads Topsoil Replacement 

24-5·25 Kayenta Permanent Roads Revegetation 

24-5·26 Kayenta Primary Roads Culvert Removal 

24-5-26 Kayenta Primary Roads Culvert Removal 

24-5-27 Kayenta Primary Roads Surfacing Removal 

24-5·28 Kayenta Primary Roads Surface Ripping 

24-5-29 Kayenta Primary Roads Grade Ripped Areas 

24-5·30 Kayenta Primary Roads TopSoil Replacement 

24-5-31 Kayenta Primary Roads Revegetation 

24-5·32 Kayenta Ancillary Roads Culvert Removal 

24-5·32 Kayenta Ancillary Roads Culvert Removal 

24-5-33 Kayenta Ancillary Roads Surfacing Removal 

24-5-34 Kayenta Ancillary Roads Surface Ripping 

24-5-35 Kayenta Ancillary Roads Grade Ripped Areas 

24-5-36 Kayenta Ancillary Roads Topsoil Replacement 

24-5·37 Kayenta Ancillary Roads Revegetation 

24-5·38 Kayenta Water Storage and Sedimentation Ponds Clean Out Sediment 

24-5·38 Kayenta Water Storage and Sedimentation Ponds Clean Out Sediment 

24-5·39 Kayenta Water Storage and Sedimentation Ponds Embankment Removal 

24-5-40 Kayenta Water Storage and Sedimentation Ponds Grade Pond Areas 

24-5-41 Kayenta Water Storage and Sedimentation Ponds Topsoil Replacement 

24-5-42 Kayenta Water Storage and Sedimentation Ponds Revegetation 

24-5-43 Kayenta Environmental Monttoring SHes Off Permit Environmental MonHorlng Sites 

24-5-44 Kayenta Environmental Monttoring Sites Grade Reclaimed Area 

24-5-44 Kayenta Environmental Monitoring Sttes Revegetation 

24-5·45 Kayenta Monitoring Wells Reclaim MonHoring Wells 

24-5-46 Kayenta N-11 Coal Handling Facility CuUFill Earthwork 

24-5-47 Kayenta Nc11 Coal Handling FaciiHy Grade Facilities Areas 

24-5·50 Kayenta Oraglines and Shovels Dragline and Shovel Removal 

CATEGORY V TOT_AL _ 
------

Table 24-1·6 
KAYENTA MINE _____ ..,....,...,...., - . ·--- .. ···--

TASK EQUIPMENT 

Demolish FaciiHies Miscellaneous 
Facilities Demolition Subtotal 

Concrete Removal D11 R Dozer· Ripper Equipped 

Concrete Disposal Miscellaneous 
Concrete Removal Subtotal 

Surfacing RemovaVDisposal D11RDozer 
Surfacing Removal Subtotal 

Dozer Ripping D11 R Dozer- Ripper Equipped 
Surface Ripping Subtotal 

Facilities Area Grading D11RDozer 
Grade Facilities Area Subtotal 

Haul and Place Topsoil 637G P-P Scraper 
Topsoil Ret>lacement Subtotal 

Revegeiaiion Miscellaneous 
Revegetation Subtotal 

MAJOR FACILITIES SUBTOTAL 

Demolish Conveyor Miscellaneous 
Conveyors Subtotal 

Remove Powerlines Miscellaneous 
Powerlines Subtotal 

Dozer Ripping D11 R Dozer- Ripper Equipped 

Scoria Pit Grading D11RDozer 

Haul and Place Topsoil 637G P-P Scraper 

Revegetation Miscellaneous 
Scoria Pits Subtotal 

Haul Landfarm Material 637G P-P Scraper 

Dozer Ripping D11 R Dozer- Ripper Equipped 

Landfarm Grading D11RDozer 

Haul and Place Topsoil 637G P-P Scraper 

Revegetation Miscellaneous 
Landfarm Areas Subtotal 

Doze Roads D11RDozer 
Dozer Ripping D11 R Dozer- Ripper Equipped 

Grading D11RDozer 

Haul and Place Topsoil 637G P-P Scraper 

Revegetation Miscellaneous 
Permanent Roads Subtotal 

Culvert RemovaVDisposal Miscellaneous 

Culvert RemovaVDisposal D11RDozer 

Surfacing RemovaVDisposal D11RDozer 

Dozer Ripping D11 R Dozer- Ripper Equipped 

Grading D11RDozer 

Haul and Place Topsoil 637G P-P Scraper 

Revegetation , Miscellaneous 
Primary Roads Subtotal 

Culvert RemovaVDisposal Miscellaneous 

Culvert RemovaVDisposal D11RDozer 

Surfacing RemovaVDisposal D11RDozer 

Dozer Ripping D11 R Dozer- Ripper Equipped 

Grading D11RDozer 

Haul and Place Topsoil 637G P-P Scraper 

Revegetation Miscellaneous 
Ancillary Roads Subtotal 

Sediment Removal 9225 American Dragfine 

Sediment Removal D11R Dozer 

Grade Embankment into Basin D11R Dozer 

Grading D11R Dozer 

Haul and Place Topsoil 637G P-P Scraper 

Revegetation Miscellaneous 
· Water Stor119_e and Sedimentation Ponds Subtotal 

Concrete RemovaVDisposal Miscellaneous 

SHe Reclamation 011R Dozer 

Stte Reclamation Miscellaneous 
Environmental Monitoring Sites Subtotal 

WeiVSite Reclamation I Miscellaneous 
Monitoring Wells Subtotal 

CuUFill Earthwork I 637G P-P Scraper 

FaciiHies Area Grading I D11R Dozer 
N·11 Coal Handling Facility Subtotal 

Disassemble and Remove Drag lines and Shovels I Miscellaneous 
~yema uragLines and Shoves Subtotal 

OTHER FACILITIES SUBTOTAL 

EQUIPMENT 
UNIT COST 

$344.34 

$319.91 

$344.34 

$319.91 

$250.64 

$344.34 

$319.91 

$250.64 

$250.64 

$344.34 

$319.91 

$250.64 

$319.91 

$344.34 

$319.91 

$250.64 

$319.91 

$319.91 

$344.34 

$319.91 

$250.64 

$319.91 

$319.91 

$344.34 

$319.91 

$250.64 

$181.61 

$319.91 

$319.91 

$319.91 

$250.64 

$319.91 

$250.64 

$319.91 

LABOR 
HOURS COST QUANTITY UNITS 

Is 

14 $35.58 10,266 cy 

14 
8,040 $35.58 5,768,406 cy 
8,040 

863 $35.58 2,928,200 . cy 
863 

4,081 $35.58 2,928,200 cy 
4,081 
5,576 $35.58 1,260,413 cy_ 
5,576 

1,005 acres 

18,574 

90,610 feet 

175,699 feet 

80 $35.58 271,040 cy 

336 $35.58 '271,040 cy 

725 $35.58 144,554 cy 

56 acres 
1,141 

54 $35.58 5,000 cy 

4 $35.58 12,100 cy 

5 $35.58 4,033 cy 

37 $35.58 6,050 cy 
2.5 acres 

100 
80 $35.58 184,126 cy 

163 $35.58 552,378 cy 

2,504 $35.58 228 acres 

4,518 $35.58 589,203 cy 

- 228 acres 
7,265 

11,460 feet 

983 $35.58 484,758 cy 

724 $35.58 714,107 cy 

631 $35.58 2,142,320 cy 

12,141 $35.58 1,107 acres 

16,217 $35.58 2,856,427 cy 

1,107 acres 
30,696 

6,960 feet 

597 $35.58 294,408 cy 

220 $35.58 358,841 cy 

317 $35.58 1,076,522 cy 

7,809 $35.58 712 acres 

13,818 $35.58 1,837,265 cy 

712 acres 
22,761 
768 $35.58 54,840 cy 

497 $35.58 356,460 cy 

674 $35.58 483,867 cy 

3,539 $35.58 323 acres 

2,824 $35.58 832,635 cy 
323 acres 

8,302 

99 $35.58 9 acres 

9 acres 
99 

2,478 $35.58 659,063 cy 

714 $35.58 422,795 cy 
3,192 

73,556 
92,130 

HOURLY TOTAL UNIT I 
COST COST COST I 

$2,524,852 $2,524,852 I 

$2,524,852 
$379.92 $5,167 $0.50 

$92,394 $92,394 
$97,561 

$355.49 $2,858,140 $0.50 
$2,858,140 

$379.92 $327,871 $0.11 
$327,871 

$355.49 $1,450,755 $0.50 
$1,450,755 

$286.22 $1,595,963 $1.27 
$1,595,963 
$2,074,321 $2,064.00 
$2,074,321 

$1 0,929,462 

$5,501,679 $60.72 
$5,501,679 
$232,950 $1.33 
$232,950 

$379.92 $30,394 $0.11 

$355.49 $119,445 $0.44 
$286.22 $207,510 $1.44 • 

$115,584 $2,064.00 
$472,932 

$286.22 $15,456 $3.09 

$379.92 $1,520 $0.13 
$355.49 $1,n7 $0.44 
$286.22 $10,590 $1.75 

$5,160 $2,064.00 
$34,503 

$355.49 $28,439 $0.15 
$379.92 $61,927 $0.11 

$355.49 $890,147 $3,904.15 

$286.22 $1,293,142 $2.19 

$471,119 $2,066.31 
$2,744,774 

$26,504 $2.31 

$355.49 $349,447 $0.72 

$355.49 $257,375 $0.36 

$379.92 $239,730 $0.11 

$355.49 $4,316,004 $3,898.83 

$286.22 $4,641,630 $1.62 

$2,283,961 $2,063.20 
$12,114,650 

$26,126 $3.75 

$355.49 $212,228 $0.72 

$355.49 $78,208 $0.22 

$379.92 $120,435 $0.11 

$355.49 $2,776,021 $3,898.91 

$286.22 $3,954,988 $2.15 

$1,469,052 $2,063.28 
$8,637,057 

$217.19 $166,802 $3.04 

$355.49 $176,679 $0.50 

$355.49 $239,600 $0.50 

$355.49 $1,258,079 $3,894.98 

$286.22 $808,285 $0.97 

$665,764 $2,061.19 
$3,315,209 

$23,102 $23,102 

$355.49 $35,194 $3,910 

$18,577 $2,064 
$76,873 
$37,200 $37,200 
$37,200 

$286.22 $709,253 $1.08 

$355.49 $253,820 $0.60 
$963,073 
$800,000 N/A 
~800,UUO 

$34,930,900 
. $45,860,362 
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TABLE AREA PROJECT TASK 

24-5-48 Kayenta Equipment Scheduling Equipment Requirements 
24-5-48 Kayenta Equipment Scheduling Equipment Requirements 
24-5-48 Kayenta Equipment Scheduling Equipment Requirements 
24-5-48 Kayenta Equipment Scheduling Equipment Requirements 
24-5-48 Kayenta Equipment Scheduling Equipment Requirements 
24-5-48 Kayenta Equipment Schedullng Equipment Requirements 
24-5-48 Kayenta Equipment Scheduling Equipment Requirements 
24-5-48 Kayenta Equipment Scheduling Equipment Requirements 
24-5-48 Kayenta Equipment Scheduling Equipment Requirements 
24-5-48 Kayenta Equipment Scheduling Equipment Requirements 
24-5-48 Kayenta Equipment Scheduling Equipment Requirements 

SUPPORT EQUIPMENT TOTAL 
24-5-49 Kayenta On.SKe Mobilization lntenor Mobilization Hours 
24-5-49 Kayenta On-SKe Mobilization Interior Mobilization Hours 
24-5-49 Kayenta On-SHe Mobilization Interior Mobilization Hours 
24-5-49 Kayenta On-SHe Mobilization Interior Mobilization Hours 
24-5-49 Kayenta On-SKe Mobilization Interior Mobilization Hours 
24-5-49 Kayenta On-SHe Mobilization Interior Mobilization Hours 
24-5-49 Kayenta On-SHe Mobilization .. Interior Mobilization Hours 
24-5-49 Kayenta On-SHe Mobilization Interior Mobilization Hours 

MOBILIZATION TOTAL 

I 
I 

Ta~-8 
KAYENTA MINE 

...... -..... - --z_• .............. ,..,. ........ 

EQUIPMENT 

Parts Trailer 
Office Trailer 

Equipment Trailer 
Flatbed Truck 
Service Truck 

Welding/Supply Truck 
Diesel Floodlighting 

Truck Tractor 
Light Duty Diesel Crew 

16M Grader 
Water Truck 

16M Grader 
D7R Dozer 

Atlas Copco PH Viper 271 
988H Loader 

769D Rear Dump Truck 
9225 American Dragline 

637G P-P Scraper 
D11RDozer 

1 Kayenta Mine Total Joint 

I TOTAL 

EQUIPMENT 
UNIT COST 

$1.36 
$2.04 
$23.50 
$41.20 
$41.20 
$41.20 
$7.97 
$63.32 
$12.42 
$112.31 
$172.60 

$112.31 
$8D.43 

-$362.37 
$148.93 
$119.04 
$181.61 
$250.64 
$319.91 

J 

LABOR HOURLY TOTAL UNIT 
HOURS COST QUANTITY UNITS COST COST COST 
4,800 $1.36 $6,528 $6,528 
4,800 $2.04 $9,792 $9,792 ' 

7,200 $23.50 $169,200 $169,200 
! 

7,200 $24.37 $65.57 $472,104 $472,104 
7,200 $24.37 $65.57 $472,104 $472,104 
7,200 $24.37 $65.57 $472,104 $472,104 
64,800 $7.97 $516,456 $516,456 
7,200 $24.37 $87.69 $631,368 $631,368 
44,000 $24.37 $36.79 $1,618,760 $1,618,760 
14,400 $35.58 $147.89 $2,129,616 $2,129,616 
15,000 $25.23 $197.83 $2,967,450 $2,967,450 
183,800 ~9,485,482 

20 $35.58 $147.89 $2,958 $2,958 
40 $33.47 $113.90 $4,556 $4,556 
16 $33.47 $395.84 $6,333 $6,333 
40 $35.58 $184.51 $7,380 $7,380 
60 $27.43 $146.47 $8,788 $8,788 

206 $35.58 $217.19 $44,741 $44,741 
323 $35.58 $286.22 $92,449 $92,449 
498 $35.58 $355.49 $177,034 $177,034 

1,203 ~344,240 

I I 
I 506,9241hours ~-~- I _I_ $154,527,0281 



TABLE I AREA I PROJECT I TASK 

CATEGORY I TOTAL 
CATEGORY II TOTAL 
CATEGORY IIA TOTAL 

24-5-19 I Joint: J-3 Airport- (KM) I Asphalt Removal 

I 
Asphalt Removal/Disposal 

24-5-01 Joint- (KM) Facilities Demolition Demolish Facilities 

24-5-021 Joint-(KM) I Concrete Removal 

I 
Concrete Removal 

24-5-02 Joint-(KM) Concrete Removal Concrete Disposal 

I 24-5-03 I Joint-(KM) I Surfacing Removal I Surfacing Removal/Disposal 

24-5-041 Joint- (KM) I Surface Ripping 

I 
Dozer Ripping 

24-5-20 Joint: J-3 Airport- (KM) Surface Ripping Dozer Ripping 

24-5-o5 I Joint-(KM) I Grade Facilities Areas I Facilities Area Grading 

24-5-o6 I Joint- (KM) I Topsoil Replacement I Haul and Place Topsoil 

24-5-o7 1 Joint-(KM) I Revegetation I Revegetation 

CATEGORY V TOTAL 
SUPPORT EQUIPMENT TOTAL 
MOBILIZATION TOTAL 

I I I 
I I I 

J 
0 

... c .,.. :?:-

""" r"'f~: 

r.::::' 

,r 

Table 24-1-6 
JOINT MINES 

Direct Costs by Project Area 

I I EQUIPMENT I I LABOR I I I HOURLy I TOTAL I UNIT 
EQUIPMENT UNIT COST HOURS COST QUANTITY UNITS COST COST COST 

0 
0 
0 I D11 R Dozer - Ripper Equipped I $344.34 

I 
27 

Miscellaneous - -
Facilities Demolition Subtotal 27 

I D11 R Dozer- Ripper Equipped I $347.69 

I 
3 

Miscellaneous - -
Concrete Removal Subtotal 3 

I D11R Dozer I $319.91 I 2,849 
Surfacing Removal Subtotal 2,849 

I D11 R Dozer- Ripper Equipped I $344.34 

I 
304 

D11 R Dozer- Ripper Equipped $344.34 27 
Surface Ripping Subtotal 331 

I D11R Dozer I $319.91 I 1,437 
Grade Facilities Area Subtotal 1,437 

I 637G P-P Scraper I $250.64 I 1,935 
Topsoil Replacement Subtotal 1,935 

I Miscellaneous I - I -
Revegetation Subtotal 0 

MAJOR FACILITIES SUBTOTAL 6,581 
OTHER FACILITIES SUBTOTAL 0 

6,581 
0 
0 

TOTAL 6,581 

I I I 
I I I 

$0 
$0 
$0 

I $3~.58 I 20,246 I cy I $37~.92 I $10,258 

I 
$0.51 

Is $401,566 $401,566 
$411,824 

I $3~.58. I 2,022 

I 
cy I $38~.27 1. 

$978 .I $0.48 

- $18,198 $18,198 
$19,176 

I $35.58 I 2,044,512 I cy L $355.49 1 $1,012,791 I $0.50 
$1,012,791 

I $35.58 I 1,030,920 I cy I $379.92 I $115,496 

I 
$0.11 

$35.58 90,656 cy $379.92 $10,148 $0.11 
$125,644 

1 $35.58 1 1,030,920 1 cy I $355.49 1 $510,839 I $0.50 
$510,839 

I $35.58 I 437,491 I cy I $286.22 I $553,836 I $1.27 
$553,836 

I I 354 I acres I - I $730,656 I $2,064.00 

hours 

I I I I 
I I I I 

$730,656 
$ 3,364,766 

$0 
$3,364,766 

$0 
$0 

$3,364,766 

I I 
I I 
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Table 24-1-5 

KA~ 
Direct Cost-v ant Type 

I 1 1 1 
rHOURLY 

1 
TOTAL 

I TABLE I AREA PROJECT TASK EQUIPMENT QUANTITY UNITS COST COST 
UNIT 

--c~ 

24-5-48 I Kayenta _I Equipment Scheduling Equipment Requirements 16M Grader I $112.31 ==± 14,400 $35.58 I 14,400 _ I - I $147.89 I $2,129,616 
24-5-49 Kayenta __ On·Site Mobilization Interior Mobl021l_llonHours 16M Grader _ $112.31 _ 20 $35.58 20 _ - $147.89 $2,958 

$147.89 
$147.89 

24-3-11 
--2i"3~1i -• -.. 

24-3-11 
~3-12 

~~ 

16M Grader Subtotal 14,420 $2,132,574 
J~16 ... __ _ _ __ Topsoil/Suitable Material Rej:ilacement _ Suitable Material Placement 637G P-P Scraper _ ~250~64 . 2,191 $35.58 645,850 cy _ _ $2~6.22 $627,108 _ $0.97 
J~-16 · --- · ---- - ··-- - ------ --···:r;;P-;;;iJ/s.7ilabi.;t;i~i~;i~i·'R~i>i~~~meni·-----· ·--- ·-------ToP50iiR8Pi8C8ili8iii___________ -- ---- -- ----------6i1G -P-PscraiHir ____________ ---$25il.64 ·- - 5,556 ___ - $35.58 - --1~o76,41& ___ -----·-cy-··- -·- __ $286:22- -·-$1;5ilo~2i8 ....... · ···-·· -s1-:-4ii __ _ 
J-19 Topsoil/Suitable Material Replacement Suitable Material Plac-;,ment 637G P-P Scraper $250.64 14,115 $35.58 4,161,626 cy $286.22 $4,039,995 ---SM7--
J-19 Topsoil/Suitable Material Replacement Topsoil Replacement 637G P-P Scraper $250.64 31,708 $35.58 6,936,043 cy $286.22 $9,075,464 $1.31 

J-21 Double \1\!idth Topsoil/Suitable Material Replacement Suitable Material Placement 637G P-P Scraper $250.64 2,542 $35.58 662,886 cy $286.22 . $727,571 ~ 
24-3-12 J-21 Double Wid~h Topsoil/Suitable Material Replacement Topsoil Replacement 637G P-P Scraper $250.64 6,191 ~58 1,104,811 cy $286~22 $1,771,988 $1.60 
24-3-11 J-21 Single Width Topsoil/Suitable Material Replacement Suitable Material Placement 637G P-P Scraper $250.64 2,847 $35.58 839,450 cy $286.22 $814,868 $0.97 
24-3:12 _ _ __ J-21 Single Width _ Topsoil/Suitable Material Replacement Topsoil Replacement 637G P-P Scraper _ _ _ $250.64 6,396 $35.58 _ 1,399!083 . C':( $288.22 $1,830,663 $1.31 ·· 2~s:o&-- · ---····· ·· ··- · ---···- · - ·· · --·--i<ay~~~;;- ---- ·-------------·- --- · ·· · · ·· · · -r~;;~~~~-R;pla~e'ili~rii. ---- ---- ·· --- ---"H~lll~;;dP"~~;--r~~"----·----·-·---- -·------------- ---·saiG'·F>--:?&;;;;;9;--- ------------ ---$25o~64-· -·--s;57& ___ --s35:Sii-· ··· · ·1.2&ii.4 1:1 --- ---·--c-y·--- --$286.22-- --·-·--s:i';s95.963_____ ------ $1.2F __ _ 

~5-49 Kayenta On-Site Mobilization Interior Mobilization Hours 637G P-P Scraper $250.64 323 $35.58 - $286.22 $92,449 $92,449 
_ 24-5-36 _____ Ka_l'<i!r:t!'!!-nclllery Roads Topsoil Replacement Haul and Place Topsoil 637G P-P Scraper ~~ 13,818 $35.58 1,837,265 cy $286.22 ~54,988 ~ 

24-5-14 Kayenta Landfarm Areas Landfarm Removal Haul Landfarm Material 637G P-P Scraper $250.64 54 $35.58 5,000 cy $288.22 $15,456 $3.09 
24-5·17 Kayenta Landfarm Areas Topsoil Replacement Haul and Place Topsoil 637G P-P Scraper $250.64 37 $35.58 6,050 cy $286.22 $10,590 $i75--
24-5-46 Kayenta N-11 Coal Handling Facility CuUFIII Earthwork CuUFill Earthwork • 637G P-P Scraper $250.64 2,478 $35.58 659,063 cy $286.22 $709,253 $1.08 

--~-~-3~- ----···----~~l'<i!ri~~-~er:_rn._~~~_ll!._~(lll_Cl_~-------· _________ _T.~!'.S.~iiB.".!'.i_IIC."!!'.E!r>~------ r-·--------····-·--I::J~.U~_IIn~-~ii:I~_<:!:OJl~_()._ll ___ -------------·- ··----~~7~_J"i'__l;l_C_!~fl~~------------- ___ 1~~~,~~----- --~·~~-8 ___ .!_~~~_!!~ __2!~11_~-- ___ t:L........ ..J~S.~,2~---· ----~~-'~~~.14~-- .. ···--·---~~--_!~. 
24-5-30 Kayenta Primary Roads Topsoil Replacement Haul and Place Topsoil 637G P-P Scraper $250.84 16,217 $35.58 2,856,427 cy $286.22 $4,641,630 $1.62 
2~5-12 Kayenta Scoria Pits Topsoil Replacement Haul and Place Topsoil 637G P-P Scraper· $250.64 725 $35.58 144,554 cy $286.22 $207,510 $1.44--
24-5-41 Kayenta Water Storage and Sedimentation Ponds Topsoil Replacement Haul a~d Place Topsoil 637G P-P Scraper $250.64 2,824 $35.58 832,635 cy $286.22 $808,285 $0.97. 
24-3-11 N-11 -- Topsoil/Suitable Material Replacement Suitable Material Placement 637G P-P Scraper $250.64 2,861 $35.58 808,474 cy $286.22 $818,875 $1.01 

24-:S·1Z 
I 24-3·11 

24-3-12 

N-11 Topsoil/Suitable Material Replacement Topsoil Replacement 637G P-P Scraper $250.64 8,544 $35.58 1,347,456 cy $286.22 $2,445,464 $1.81 
- · · · · - · • ·· · · · · · 637G P-P Scraper $250.64 5,606 $35.58 1,462,067 cy $286.22 $1,604,549 $1.10 

637G P-P Scraper $250,64 14,194 $35.58 2,436)79 cy $288.22 $4,062,607 $1.67 
N-" Top_soii/Suitable Material Replacement Suitable Material Placement 
N-9 Topsoii/SuitableMaterial Replacement Topsoil Replacement 

637G P-P Scr~r Subtotal __ 1~,321 _ $42,738.657 

1

__2!1-3-10 J-16 Surface Stabilization Load, haul, and place riprap 769D Rear Dump Truck $119.04 114 $27.43 21,133 cy $146.47 $16,698 $0.79 
24-3-10 J-19 Surface Stabilization Load, haul, and place riprap 769D Rear Dump Truck $119.04 367 $27.43 52,787 CL_ $146.47 $53,754 $1 .. 02 
24-3-10 J-21 Double Width Surface Stabilization Load, haul, and place riprap 769D Rear Dump Truck $119.04 114 $27.43 26,650 cy $146.47 $16,698 $0.63 
24-3-10 J-21 Single Width Surface Stabilization Load, haul, and place rlprap 769D Rear Dump Truck $119.04 210 $27.43 24,267 cy $146.47 $30,759 $1.27 

Z4-5-49 - Kayenta _ _ On-Site Mobilization _ _ _ Interior Mobilization Hours _ 769D Rear Dump Truck $119.04 60 $27.43 • _ _ $146.47 _ $8,788 _ $8,788 
-·24:3-::1o -----------------·---·N-:.-:;·1 ------------------- ---- ·----------sui~~asiet;iiiz.iii~;; - -· ·- -- ------------L-~.;;J.t;;;;ui;-;-r;d"~;;r~;;r&P" _________ ------ --------·--rsilri'R~a;·ou,;;p:r;u-ci<--·------ · ------$1-19~o4 ----· --··---105-- --$27.43-~.467-- ---cy-·- - ----s14ii~47 -- ------$1"5;379 ___ ---sw ___ _ 

24-3-10 N-9 - Load, haul, and place riprap 769D Rear Dump Truck $119.04 105 $27.43__ 24,467 c:y_ $146.47 $15,379 $0.63 Surface Stabilization 
769D Rear Du111_1>_ Truck Subtotal 1,075 $157,455 

1 

24-3-10 I · J-16 1· Surface Stabilization Load, haul, and place riprap 988H Loader $148.93 105 $35.58 4,800 feet $184.51 $19,374 $4.04 

:~!_:;~--------~:?_! _ _!)~~;;_~!~~------------· --- .... _____ ;_~~;;:. ~~;-~:;:;~~~·--------- --- -------~~;~:~~~:: __ ;:;~~;-~~;_;__ _____ ------- -------~:_;~t;:~:; ________________ ----~;;~~---- __ ]_;_~--.]:1[ --~;;~---··-· ____ ;;;~----· .... :~::::; __ -~;~:~ _________ J.;_:~:. .... 
Surface Stabilization Load, haul, and place riprap 988H Loader $148.93 134 $35.58 6,100 feet $184.51 $24,72~-~ 1--24-3-:!! 

24-5-49 
24-3-10 
24-3-10 

J-21 Single Width 
Kayenta 

N-11 
N-9 

On-Site Mobilization Interior Mobilization Hours 988H Loader $148.93 40 $35.58 - • $184.51 $7,380 $7,380 
Surface Stabilization Load, haul, and place riprap 988H Load;r $148.93 124 $35.58 5,650 feet $184.51 $22,879 $4.05 

•· · ··· ·· •••· · · •· •• -3~1-----.1-26 $35.58 5,650 feet $184.51 $23,248 $4.11-
988H Loader Subtotal 853 $157,387 

._I'' ~' (.~012 
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Direct Costs by Equipment Type 

EQUIPMENT I I LABOR I I I HOURLY I TOTAL UNIT 
I TABLE j AREA j PROJECT j TASK j EQUIPMENT j UNIT COST HOURS COST QUANTITY UNITS COST COST COST 

24-3-03 J-16 Backfill Mine Pits Doze Hlghwall D11R Dozer $319.91 1,282 $35.58 1,048,055 cy $355.49 $455,738 $0.43 
-24-3-04 J-16 Backfiii.Mine Plls Doze First Two Spoils D11R Dozer $319.91 2,~68 _$35.58 ~381,296 ~y $355.49 $1,019,545 $0.43 

24-3-05 J-16 Backfill Mine Pits Doze Back Two Spoils 011R Dozer $319.91 477 $35.58 493,370 cy $355.49 $169,569 $0.34 
-~4-3-06 J-16 Backfill and Grade Ramps Backfill/Grade Ramps 011R Dozer $319.91 824 $35.58 711,000 cy_ $355.49 $292,924 $0.4! 

24-3-07 . . . J-16 . General Grading .. . . . . . . General Grading . .. . . .. ... . 011RDozer $319.91 . 2,523 $35.58 . 230 acres · . $355.49 . $896,901, $3,899.57 . -i4-4=ii1-- . ........... .. ·- - - - -·J-i-i!-- ---·-- --------- ------· --------··--· (3-;;~~ral G-rading at soo/~ ... -- - --- .. --------·-· -------G~~~r~I-Gr~dl~g- ... -· .. ... . .. . . . - ........... -------61-iR·o~z.;;:·------- $319~91·--·- --(lo-3 -·- -$35.58- ---ici1 ____ ---ac·ij!~ -$355.49- ---·-$392;1 ii'5 -- - ----$1;9-5o57 __ _ 

24-4-05 J-16 General Grading at 50% General Grading 011R Dozer $319.91 565 $35.58 103 acres $355.49 $200,852 $1,941.22 
24-3-03 J-19 Backfill Mine Pits Doze Highwall D11R Dozer $319.91 12,120 $35.58 9,908,646 cy $355.49 $4,308,539 $0.43 
24-3-04 J-19 Backfill Mine Pits Doze Firs!Two Spoils D11R Dozer $319.91 11,330 $35.58 11,116,111 cy $355.49 $4,027,702 $o~3-6-
24-3-05 J-19 Backfill Mine Pits Doze Back Two Spoils 011R Dozer $319.91 2,672 $35.58 2,247,000 cy iJ.355.49 $949,869 $DAZ--

I 24-3-06 J-19 Backfill and Grade Ramps Backfill/Grade Ramps D11R Doze_r:. $319.91 5,428 $35.58 4,68J~ cy • $355.49 $1,929,600 $0.41 
24-3-07 . ... .. . . _ J-19 . . _ . General Grading General Grading . . . _ 011R Dozer. .. _ . $319.91 . 8,349 $35.58 . 761 . acres $355.49 $2,967,9~6 $3,900.11 ·· --i4=4=o1--· ----·- - -·-·- ·· ·- ·----:;-~1·9·----- ·--------··--· ·-· ........... -c;;~~r~i-c3r~din9 ·;.1 50% ________ ----------------General G~-cii;;9·-·-.. ··--· --·· ----- · · - ·- IYii·R-oozer-- - ---- --- ·-------------- ----$3"1"'9.!11 ___ -2;194· -$35.58- -4iio ___ -----;;c;r;,;-- ·· -$355:49- ---~-$779;945 ____ ---$1-;949~86--

24-4-05 J-19 General Grading at 50% General Grading 011R Dozer $319.91 8,102 $35.58 1,477 acres $355.49 ' $2,880,180 $1,950.02 
-~~ J-21 Double Width Backfill Mine Pits Doze First Two Spoils 011R Dozer $319.91 4,456 $35.58 3,603,111 . cy -- $355.49 $1,584,063 ·:, · $0.44 

Z4-3-05 _ ___ J-21 Double Width Backfill Mine Pits Doze Back Two Spoils 011R Dozer $319.91 724 $35.58 644,213 ,;~,,, ~;:y $355.49 $257,375 ' · $0.40 
24-3-06 J-21 Double Width Backfill and Grade Ramps Backfill/Grade Ramps 011R Dozer $319.91 1,357 $35.58 1,170,359 /'' cy"·' $355.49 $482,400 $0.41 
Z4-3-07 J-21 Double Width General Grading General Grading 011R Dozer $319.91 1,898 $35.58 173 ·acres $355.49 $674,720 $3,900.12 
24-4-01 J-21 Double Width General Grading at 50% General Grading D11R Dozer $319.91 1,465 $35.58 267 acres $355.49 $520,793 $1,950.54---24=4=o5- ----------------:!=21-iio(lbiewidtl;"" _________________ --------- Gene~al Gradi,;-9-~tso% _________ ------------i39na~~i-i3r~d';-;;9----------- ·--- --------- .............. iJi1R-o~z;;·----------- ............... ------$31'9-.li_i"_____ 4,169-- ·--$35~58 76o ____ ·· ··;;:~~es ___ -$355:49- --""'$1.482-;D38 ___ ----$1';95o:o5 

24-3-03 J-21 Single Width Backfill Mine Pits Doze Highwatl 011R Dozer $319.91 1,429 $35.58 1,168,195 cy $355.49 $507,995 $0.43 
24-3-04 J"21 Single Width Backfill Mine Pits Doze First Two Spoils D11R Dozer __ . $319.91 1,643 $35.58 1,363,5~!_ cy $355.49 $584,070 $0.4~ 
24-3"05 J-21 Single Width Backfill Mine Pits Doze Back Two Spoils 011R Dozer $319.91 368 $35.58 381,333 cy $355.49 $130,820 $0.34 

_24-3-06 -----~1 Single Wldtl1______ Backfill and Grade Ramps Backfill/Grade ~amps D11R Dozer $319.91 1,629 $35.58 1,404,922 cy $355.4~- $579,093 __ ~ 
24-3-07 J-21 Single Width General Gradir:t!L____ General Grading D11R Dozer $319.91 2,754 $35.58 251 acres $355.49 $979,~~ $3,900.'!~-

24-5·03' Kayenta Surfacing Removal Surfacing Removal/Disposal 011R Dozer $319.91 8,!140 $35.58 5,768,406 cy $355.49 $2,858,140 $0.50 
24-5:os ... · · ··--- ·--- · ·------- i<~y~~i~ ·-- ······· - ... ---- · ·-- · -·- ··· i37&Ciai=&ciiitie9Ar:eas________ · i=&ciii!i;;;A'teaoradln!l--··---------·- · ·· -- ··· ···· · ···------------i:i1-1R-6oze-r-·------------ ---- ----$3-19:9-1 4,o81____ ·$35~58- --2;928,200 ·-- -------~Y---- -$355.49-- ---${45ii;75s- --·-$ii.sa·--· 

24-5-32 Kayenta Ancillary Roads Culvert Removal Culvert Removal/Disposal 011R Dozer $319.91 597 $35.58 294,408 cy $355.49 $212,228 $0.72 
24-5"33 Kayenta Ancillary Roads Surfacing Removal Surfacing Removal/Disposal 011R Do~r $319.91 220 $35.58 358,841 cy $355.49 $78,208 $0.22 

,_i.j:"s:"Js Kayenta Ancillary Roads Grade Ripped Areas Grading D11R Dozer $319.91 7,809 $35.58 712 acres '$355.49 $2,776,021 $3,898.91 
24-5-44 Kayenta Environmental Monitoring Sites Grade Reclaimed Area Site Reclamation 011R Dozer $319.91 99 $35.58 9 acres $355.49 $35,194 $3,910--
24-4-01 Kayenta Facilities General Grading at 50% General Grading 011R Dozer $319.91 1,569 $35.58 286 acres $355.49 $557,764 $1,950.22 
24-5-16 . _ _ KayentaLandfarm Areas _ . Grade Landfarm Area .. . . Landfarm Grading . D11R Dozer .. . $319.91 . _ 5 . $35.58 . . 4,033 cy _ _ $355.49 . _ $1,777 $0.44 ----i4:s-.4.,-- ------ -J<;;;.;;;t&tii=--t1c;;-;,H';;dii-;;9i=~ciiiiv _______ -------cir~'da-F'a~liili~;-Ar~&~- --- ............... --·--·----------F'&~iii(i;;;/ii;;G;acilnii____ ---------------o11Rooz.;r--------------------- ·- ··$319:91'- · · ----71_4 ______ --$35:!ia- ---422-:795-- ---.:v·---- -$355~49-- ---$i53;iiiio·- -----$o:&o--· 

24-5-21 Kayenta Permanent Roads Dozing to Narrow Road Doze Roads 011R Dozer $319.91 80 $35.58 184,126 cy $355.49 $28,439 $0.15 
24=5.23- Kayenta Permanent Roads Grade Ripped Areas Grading D11R Dozer $319.91 2,504 $35.58 228 acres $355.49 $890,147 $3,904.15 

~4-5-26 Kayenta Primary Roads Culvert Removal Cul~ert Removal/Disposal D11R Dozer $319.91 983 $35.58 484,758 cy $355.49 $349,447 ~:~ 
__ 2_4-5·27 Kayenta Pri'!l~'YB~d_s_____ Surfacing Removal Surfacing Removal/Disposal 011R Dozer $319.91 724 $35.58 714,107 cy_ $355.49 $257,375 $0.36 

24-5-29 Kayenta Primary Roads Grade Ripped Areas Grading D11R Dozer $~19.91 12,141 $35.58 1,107 acres $355.49 ~,316,004 ~,898.8_!_ 

2_4-5:11 KayentaScoriaPits . _ . . . GradeScorlaPitArea _ _ ScorlaPitGrading _ _ . _ 011~Dozer. . .. . $319.91 336 $35.58. 271,040 cy . $355.49. $119,445 $0.44 
24:5;3ii- Kayenta water stor~9~~~d'·s~'dimenb;lio~-Po~"d~ · - ... -··e:i~9r;· o~lsedlmanl ------------ -- -----------s.;di;;;;;,t-R~mov'Si ___ -------------- ---------- · ----- o11R 6~~~--..................... ···· ·-·-· ----$3'19:91 ___ --497-- -$3-5Ta- --356,46o ----c-;;·----- ~355.49- - $1~~679 - ----$o~iiii-·-=. 

24-5-39 Kayenta Water Storage and Sedimentation Ponds Emb~nkment Remove! Grade Embankment into Basin D11R Dozer $319.91 r--JFf ... 4____ ~:~ 483,867 cy $355.49 $239,600 1--$-~,!ill_ 
24-5·40 Kayenta Water Storage and Sedimentation Ponds Grade Pond Areas Grading 011 R Dozer $319.91 3,539 $35.58 323 · acres $355.49 $1,258,079 $3,894.98 
~1- N-1 Genera1Gradingat50% GeneraiGrading D11RDoze; $319.91 773 $35.58 141 acres $355.49 ·$274,794 $1,948.89 

24-4-01 N-10 General Grading at 50% General Grading 011R Dozer $319.91 110 $35.58 20 acres $355.49 $39,104 $1,914.89 
24-3·04 __ N-11 Backfill Mine Pits - Doze First Two Spotts D11R Dozer $319.91 --6,o62 $35.58 5,032,444 cy_ $355.49 $2,154,980 ---$~ 
24-3-05 N-11 Backfill Mine Pits Doze Back Two Spoils D11R Dozer $319.91 1,264 $35.58 899,769 cy $355.49 $449,339 $0.50 --2:.t:a.o&-- ------------------~~~-=11-------------------- --------a'B~kiiii·~~d-Grad;R~-,:;;-j;;---·--·-··---- ----·-·-----·-·a~ckiiiiic3r.;d~-R&In--;;;----------- --------------- ---D11R'oo-,;.:·-- ----------------- $319~91·----· ·-·---·9os·--- ---$3iss · ......... 7ao~i:is-· ---··-c;y----- --$355~49-- ------·-$321;718---·· ··$a::..1···---

~~!- ~:~~ Gen~~~e~~~~~~d:~g50% ~:~:;:: ~;:::~~ ~~~~ ~::; :~~:::~ ~:::: :~:::: ~~: :::: ~t:: $;~~~~S~~2 :~::::::: 
24-4-05 N-11 Genera1Gradlngat50% ______ G~eraiGrad~---- D11RDozer $319~~~ 2,304 $35.58 420 acres $355.49 $819,049 $1,9S0.12 
24-4-01 N-14 General Grading at 50% General Grading D11R Dozer · $319.91 543 $35.58 99 acres $355.49 $193,031 $1,949.81 

I 24-4-05 N·14E General Grading at 50% General Grading 011R Dozer $319.91 104 $35.58 19 acres $355.49 $36,971 $1,945,84 
24-4-01 N-2 General Grading at 50% General Grading 011R Dozer $319.91 252 $35.58 46 acres $355.49 $89,583 $1,947.47 --24=4-=ti1 --------------N~7ia ____________________ ---------i3&~~~;;!ai~Cii;;iJ·~-5iio/~ ·---· · · · · · ·--- · -·------G'Eiii'E)r~T'G-~Ciii19 _______________ --------------611_R_o~;;~--------- ------- ---$319:91·---- ----93--- ---$35:58- --w--- ---acr-e;-- ---$355-.49 ----$33.0111 ____ ---$1-;944:74 __ _ 

24=3-ii'J-- -N-9 Backfill Mine Pits Doze Highwall D11R Dozer $319.91 918 $35.58 990,000 cy $355.49 $326,340 $0.33 --
24-3-04 N-9 BackfiiiMinePits DozeFirstTwoSpoils 011RDozer $319.91 2,914 $35.5~ 2,418,696 cy $355.49 $1,03~~~ 
24-3-05 · N-9 Backfill Mine Pits Ooze Back Two Spoils 011R Dozer $319.91 1,130 $35.58 804,059 cy $355.49 $401,704 $0.50 

~i-o_s N-9 Backfill and Grade Ramps Backfill/Grade Ramps __ D11R Dozer $319.91 1,961 $3S.58 1,691,338 ___!!1 $355.49 $697,116 $0.41-
24-3-07 N-9 General Grading General Grading D11R Dozer $319.91 5,299 $35.58 483 acres $355.49 $1,883,742 $3,900,09 

- ~"::~ .. 0.~- ...................... l':l~~------------- ··--------- ------------- .C3.".~e!!~!(3_r"~nJ!.":!~~-'*' ·-------- -·--------------~-~~radifi!L ___________________________ Q!1~ __ Q<>.~! __________________ ..... !3.~_!)~~-1______ ____7'fi_ ... _ E~~ '-""-- !!! ":~r:":s ________ .!~!!~:!!!.... ______ J~!.~?.~_<I: ___ _J_1_,_!)~,~!!__ 
24-5-49 Ka.,.,nta On-Site Mobilization Interior Mobilization Hours D11R Dozer $319.91 - ("\ $355A9 $177,034 $177,034 

D11R Dozer Subtotal $55,784,557 

JAN 2012 
~ 
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TABLE AREA PROJECT TASK 

Table 24-1·5 
KA~INE 

Direct Cos men! Type 

EQUIPMENT I I LABOR I I I HOURLY I TOTAL I UNIT 
EQUIPMENT I UNIT COST I HOURS I COST I QUANTITY I UNITS I COST I COST I COST 

24-4-02 -1- J-16 I Surface Ripping alSO% I Dozer Ripping D11R Dozer- Ripper Equipped $344.34 143 $35.58 201 acres $379.92 $54,329 $270.29 
t---!24-4-06 J-16 Surface Ripping alSO% ' Dozer Ripping D11R Dozer- Ripper Equipped $344.34 73 $35.58 498,520 cy $379.92 $27,734 $0.06 
1=24-4-02 I J-19 Surface Ripping at 50% Dozer Ripping D11R Dozer· Ripper Equipped $344.34 285 $35.58 400 acres $379.92 $108,277 _ $270.69 
-~4-4-06 -1- J-19 Surface Ripping at 50% -1· Dozer Ril'ping D11R Dozer- Ripper Equipped $344.34 1,053 $35.58 7,148,680 cy $379.92 $400,05S~ -$0.06_ 

- · -· · - --·· _ _ . _ _ Dozer RiJ>ping D11R Dozer- Ripper Equipped ... _ _ ~344.34 190 $35.58 . 267 _ acres $379.92 _ $72,185 $270.36 
ble Width I Surface Riocina at 50% - .. - ----------- --·-Dozer-Ripping --- o11RDozer-~-Ripp~~-Eq.,i;;p;;d··- ··-- - ·-··--- -- ----$344~34 _____ ---542 ___ -$35:58- -··3:67s:4oo·- cy _______ - s379~92" -----$2o-5;91i"-·--·· ----·-· $ii".ii6 -----

24-4-u" J:~!.D~I,I~~-""'I~~tl_ _______________ ( _____________ ;::,~_ITB.~.".!~1 P_P.1ng __ li~_':'u_~-----··-·· 
Surface Ripping at 50% J-21 Dou 

24-5·02 Kayenta Concrete Removal Concrete Removal D11R Dozer- Ripper Equipped $344.34 14 $35.58 10,266 cy $379.92 $5,167 $0.50 
-~~o4 Kayenta Surface Ripping Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 863 $35.58 2,928,200 ~L_ $379.92 $327,871 $0.11 
I 24-5-34 Kayenta Ancillary Roads Surface Ripping Dozer Ripping D11R Dozer· Ripper Equipped $344.34 317 $35.58 1,076,522 cy $379.92 $120,435 ~-I 

24-4-02 Kayenta Facilities Surface Ripping at 50% Dozer Ripping D11 R Dozer· Ripper Equipped $344.34 204 
1 

$35.58 -~ acres $379.92 --------:'$77 ,504 $270.99 1 

24-5-15 Kayenta landfarm Areas Surface Ripping Dozer Ripping D11R Dozer· Ripper Equipped $344.34 4 $35.58 12,100 cy $379.92 $1,520 $0.13 
24-5-22 KayentaPerrnanentRoads SurfaceRippingloNarrowRoad _ DozerRipplng _ D11RDozer-RipperEqulpped ___ $344.34 163. $35.58 552,378 cy $379,92 _ $61,927 __ $0.11 

~---24.:548 ____ --------·- ·· ·K;;y-~-~~i>;t.;,;;~;-R"~~ci~ - ------ --- ---s~ri~~~ -R"ippi~!i ·- --------------- ----- ------ --------·--oozeriii;pi)ii19 _____ ·· -- ----------- --- ----o11R-ooZ8r-:-Ripper Equipped" ___ ------ --$344:34 _____ ----631 ____ - ---$35:58--· -2;142)211--- -----l:y _______ $379.92-- -----·$239,73o··-- - $o~11 ___ _ 
U5::10 Kayenta Scoria Pits Surface Ripping Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 80 $35.58 271,040 cy $379.92 · $30,394 $0.11 
--- N-1 SurfaceRippingat50% DozerRipping D11RDozer-RipperEquipped $344.34 101 $35.58 141 acres $379.92 $38,372 $272.14 24-4-02 

24-4-02 I ____ _ 
24-4-02 
24-4-06 

N-10 
N-11 
N-11 

SurfaceRipplngal50% DozerRippln_g D11RDozer-RipperEquipped $344.34 -~ $35.58 20 acres $379.92 $5,319 $260.46 
Surface Ripping at 50% Dozer Ripping D11 R Dozer· Ripper Equipped $344.34 220 $35.58 309 acres, $379.92 $83,582 $270A9 
SurfaceRlpplngatSO% DozerRipping D11RDozer-RipperEqulpped $344.34 299 $35.58 2,032,800 cy $379.92 $113,596 ~ 

~!f=---~;t -----::=:=~:E~ ~- ~---::::;:::- ----~:::=::=~:: --=::--::-:~!!-'---,!·;---:::- -~=-~--~=: 
~02 N-7/B SurfaceRlpplngatSO% DozerRlpping 011RDozer-RipperEqulpped $344.34 12 $35.58 17 acres-- $379.92 $4,559 $268.18 

24-4-02 N-9 Surface Ripping alSO% Dozer Ripping D11R Dozer- Ripp~Equipped $344.34 101 $35.58 141 acres $379.92 $38,372 $272.14 

N· 

D11R Dozer· Rhlper-Equfpped Subtotal 5.427 $2,061.674 

~ ---------~ ---====:~:-- ~ ----. .,~~=-;;---~ -----------~==----_1~-~-~- -~~:- -~~:::-- :==- --:!~!: ~r~r:---
24-3·09 J-19 Surface Stabilization Grade Dralnages/Downdrains D7R Dozer $80.43 "29 $33.47 16,900 lineal feet $113.90 $3,303 . $0.20 
24-3·08 J-21 DoubleWidlh Surface Stabilization Grade Terraces D7RDozer $80.43 -~ $33.47 80,730 lineal feet $113.90 $11,846 $0.1~ 

24-3·09 J-21 Double Width Surface Stablllzellon Grade Drainages/Downdralns D7R Dozer $80.43 22 $33.47 12,670 lineal feet $113.90 $2,506 $0.20 
24-3-08 J-21 Single Width Surface Slabilizetlon Grade Terraces D7R Dozer $80.43 201 $33.47 155,620 lineal feet $113.90 $22,894 $0.15 
24-3:09 J-21SingleWidlh SurfaceStabilizallon .. _ .. GradeDrainages/Oowndrains .. _ _ ... D7RDozer $80.43 _ 21 $33.47 12,200 _ linealfeet $113.90 $2,392 $0.20 

---2-;j::5:4g-" ---· --~--·----- -Kaye~,-;;-- -------------------- ------------- O"n:sii;;·M~biti.;..!i~~- -· ·-·- -- ---- -------~~~~;J;;;"M;;-biti~ii~.i-f.i~ur; -·- ---· · -------- ··-- - ·- ---- -- --------D7R-ooZ8r ________________ -----$iio:43_____ -··---40--- ----$33".47 ------ :---- -- --::---- --$113.90 -------$4,55_6_______ -----$4,556~---

24-3·08 N-11 Surface Stabilization Grade Terraces D7R Dozer $80.43 ~ $33.47 129,920 · lineal feet $113.90 $19,135 $0.15 
24="3-:oa-" N-11 Surface Stabilization Grade Drainages/Downdrains D7R Dozer $80.43 19 $33.47 11,300 lineal feet $113.90 $2,164 $0.19 
24-3·08 N-9 Surface Stabilization Grade Terraces D7R Dozer $80.43 168 $33.47 129,920 - 1iii&aff8et- $113.90 $19,135 $0.15 
24-3-09 N-9 · Surface Stabilization Grade Dralnages/Downdrains D7R Dozer $80.43 19 $33.47 11,300 lineal feet $113.90 $2,164 $0.19 

D7R Dozer Subtotal 1.098 $125,062 
24-3-02 J-16 Highwall Reduction CasVBlast Highwall I Atlas Copco Pit Viper 271 I $362.37 I 932 I • I · I • I • I $1,292,462 $1,386.76 

~~::~: J-
21 !:~~t:ldlh ~~~~=~~~:~::~: tnte~:;~~:~:~:~::~~urs ~::: ~:: ::: ~:: ~~~ : . ---:-- =~~-3-9~~=.8=4=!-~::==-=-

24-3-02 J-19 HighwallReduction CasVBlastHighwall AUasCopcoPIIViper271 ~-~ • 

24-3-02 N-9 Highwall Reduction CasVBiast Highwall Atlas Copco Pit Viper 271 - • • j-~=~ 

$1,387.33 
$1,385.92 

$6,333 
~388.36 

Atlas Copco Pit Viper 271 Subtotal I 7,434 $10,297,154 
24-5·49 I Kayenta I On-Site Mobilization Interior Mobilization Hours I 9225 American Dragline I $181.61 _j 206 I $35.58 I . I . $44,741 
24-5-38 Kayenta Water Storage and Sedimentation Ponds Clean Out Sediment Sediment Removal 9225 American Dragline $181.61 I 768 $35.58 • 54,840 cy ~o4 

9225 American Dragline Subtotal I 974 $211.543 
24-6-48 Kayenta Equipment Scheduling Equipment Requirements Office Trailer $2.04 4,800 • - $2.04 $9,792 $9,792 

I 24-5-48 Kayenta Eq_~:~ipment Scheduling Equipment Requirements Parts Trailer ~- 4,800 • • • $1.36 $6,528 $6,528 
24-5-48 Kayenta EquipmentScheduling EquipmentRequirements ServiceTruck $41.20 7,200 $24.37 • • $65.57 $472,104 $472,104 ----i.t-:548-- · -----------------1<-ay-;;;i;---------------------- ----------EQ~ip,:n;;;;is~il9Cil.iiinil _______________ ··---------·-------Eq~Tp;;;;,;!r{e;;uiremeniS ________ ·----------------------i;-uc;~<-:r;~;;;;;-,------------------------ --$si32 ___ 7.20o- --s24:3T ------------- --------- -$87;69-- --$&31;3&a···---·- --···--$&3-1;3&8·--
24-5-48 Kayenta ~ Equipment Scheduling Equipment Requirements Water Truck $172.60 15,000 $25.23 • • $197~83 $2,967,~!__ $2,611,351!__ 1 

24-5-48 Kayenta Equipment Scheduling Equipment Requirements Welding/Supply Truck $41.20 7,200 $24.37 • • $65.57 $472,104 $472,104 
24-5-48 Kayenta Equipment Scheduling Equipment Requirements Diesel Floodlighting $7.97 64,800 • • • $7.97 $516,456 $516,456 
24-5-48 Kayenta Equipment Scheduling Equipment Requirements Equipment Trailer $23.50 7,200 • • • $23.50 $169,200 --$169,2o0 
24-5-4_~_j Kayenta T Equipment Scheduling Equipment Requirements Flatbed Truck $41.20 ____ Zl~'!!l-~ · · $65.57 $472,104 $472,104 __ 
24-5·481 Kayenta Equipment Scheduling Equipment Requirements Light Duty Diesel Crew $12.42 44,000 $24.37 --- - -- -

Support Equipment Subtotal 169.400 ------------$7,335,866 

~·~}\ sv 6 v7BS ;'1, + -1?/ 
'~ ~ 
(;;} J ,A !\j 2012 r-j. 
~~ -~ 
(T) 4 

~ APPROVED :::~ 
' _,.., 
'CJ . .:;;' 
~ ,-..... 
~;.. ·.· . ·\~~ vc· '\.-""" ~~-' 
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TABLE 
24-3-13 
24-3-14 
24-4-03 

AREA 
J-16 
J-16 
J-16 
J-16 

PROJECT 
Revegetation 
Revegetation 

Revegetation at 50% 
Revegetation at 50% 

Direct costs by Equipment Type 

EQUIPMENT LABOR HOURLY TOTAL I UNIT 
TASK EQUIPMENT UNIT COST HOURS COST QUANTITY UNITS COST COST I COST 

Revegelation I Miscellaneous I I · I · 417 I acres I · $860,689 I $2,064.00 
Revegetation of Topsoil Stockpile Miscellaneous • 11 acres • $21,612 $2,064.00 

Revegetation Miscellaneous • • 201 acres • $207,432 $1,032.00 
Revegetation Miscellaneous - • • 103 acres $106,296 $1,032.00 

24-3~13 J-19 _ _ _ _ Revegetation Revegetation _ _ Miscellaneous _ - _ • _ • _ 2,687 _ acres _ _ $5,545,969 $2,064.00 
24-3-14-- J-19 ---------- ----- --R~v~ii~iB!iorl- --------------- -----------"R-;~-;;iauonoTToP.oilsi~i<piia·-·-·-··-· · · ·----- --·--------Mi;c-~ii~~.;;~~ - ----------- ---.. -·-- ~--··· ·- ····-- --------=------ - - -=----- ·--15_8_ ·--- ---;;;n;;·· --- :::. ····- ~-- -··- --$32&~1£___ ····s2.ii64.oo ---

2~07 

24-4-03 J-19 Revegetation at 50% Rev~getation Miscellaneous • • • 400 ·acres • $412,800 $1,032.00 
24-4-07 J-19 Revegetation at 50% Revegetation Miscellaneous • - 1,477 acres • $1,524,264 $1,032.00 
24-3-13 J-21 Double Width Revegetation Revegetation Miscellaneous • • 428 acres • $883,392 $2,064.00 

_ 24-3-14 · ____ J-21 Dol!!>~'N.f~!!_l Revegetation Revegetation ofTopsoil Stockpile Miscellaneous • • 154 acres $317,856 $2,064.00 I 
24-4-03 J-21 Double Width Revegetation at 50% Revegetation Miscellaneous • - • 267 acres • $275,544 $1,032.00 
24-4-07 _ J-21 Double Width _ Revegetation at 50% Revegetation _ _ _ Miscellaneous _ _ • • _ • _ 760 acres _ • $784,320 $1,032.00 

·--24-3~1:3":·· . ·- ·--···-·· ·:,:21" si~alaWldth-·---·--·---- -----······- Revegetation----------··- ·-····--·-···-··········--·--R~~aQetatlon __________ ----- ·- -- --·- "Misc~ii~-;;;~-u-;;--------·-- - ... - ··--- ---;;--- --- ·-~- -·-· . ·----·-542-····-- .. ··-----acres ___ .. .. --- ·-:s1,118~688- ···--$2;ii64~oii-

24-3-14 J-21 Single Width Revegetation Revegetation of Topsoil Stockpile Miscellaneous - • 12 acres • $24,768 $2,064.00 
24-5-01 Kayenta Facilities Demolition Demolish Facilities Miscellaneous • • ·--: ·Is • " $2,524,852 $2,524,852 
24-5-02 Kayenta· Concrete Removal Concrete Disposal Miscellaneous • • • • $92,394 $92,394 
24-5-07 Kayenta Revegetation Revegetation Miscellaneous • 1,005 acres $2,074,321 $2,064.00 

1-24=5:32-- KayentaAncillaryRoads CUivertRemoval CulvertRemovai/Disposal Miscellaneous • • • 6,960 feet • $26,126 $3.75 
24-5-37 _ _Kayenta Ancillary Roads _ Revegetation _ _ Revegetation Miscellaneous : _ _ , • • _ 712 . acres _ • _ , _$1,46_9,052 _ $2,063.28 
-2~5~aa· -------------- · -K8Y'8~tac~~v~Y'or;; ·- ·------- ----------c~nvevor Demoliii;;;------ ----·---···-· -iJ~-;;;-~ii5iiconv~Y"Or----- ·-··-··-------·-·--MiS'~aiian~~~;·--·-------- ---- ·--- ··--- · · ., ·-- -·:---- ------- ---9omo·-·- ----·teet ___ ---------·-··- · ···· $5:sof.679 --$6o.72 __ _ 

24-5-50 Kayenta Draglines and Shovels Dragline and Shovel Removal Disassemble and Remove Draglines and Shovels Miscellaneous • - • • $800,000 N/A 
24-5-43 Kayenta Environmental Monitoring Sites Off Permit Environmental Monitoring Sites Concrete Removal/Disposal Miscellaneous • • • $23,102 -$z3,102 

I 24-5-44 Kayenta Environmental Monitoring Sites Revegetation -- Site Reclamation Miscellaneous • 9 acres $18,577 $2,064-
.l~ KayentaFacllities Revegetationat50% Revegetation - Miscellaneous - • • 286 acres $295,153 $1,03i.oo 
24:5:.!8- Kayenta Landfarm Areas . Revegetation Revegetation Miscellaneous • • • 2.5 acres - $5,160 $2,064.00 I 

24-5-45 _ _ Kayenta Monitoring WeUs Reclaim Monitoring Wells _ Well/Site Reclamation , Miscellaneous - . • _ _ • , - • $37,200 _ $37,200 ···24:.5:25·-- ······---------i<ayenta r~;;.;;~-;;~!·R'~~d-;-··-···--·- ------ ----R'~v;.Q~i8il~rl---------- -----·----·-···-········, R'~v~~l&iiOn ___________ -----------M~;~;;iia~~~~;-··--·-····---·----- ---~---·--·-·· --·--:···--- ·· ------22a··-- ·---.;~;··-- ---_---- -·-··-$47{f19 _____ ---$i;ii6ii:i1--

1 24-5-09 Kayenta Powerllnes Facilities-Powerllnes Remove Powerlines Miscellaneous • 175,699 feet • $232,950 $1.33 
24-5-26 Kayenta Primary Roads Culvert Removal Culvert Removal/Disposal Miscellaneous • 11,460 feet • $26,504 $2.31 
24-5-31 Kayenta Primary Roads Revegetation Revegetation Miscellaneous - • 1----=--- 1,107 acres ____:_ $2,283,961 $2,063.20 
24-5-13 Kayenta Scoria Pits Revegetation Revegetation Miscellaneous • • 56 acres • $115,584 $2,064.00 

---i~i--1--~~:~~:-~-~:~~~r-a~!~~~-:~~~~~:~~:~~~-:~~d~-1--------~~~;~~~~~~}~~~---------- -----------·-·--i~~~:;;~-----·----···---·--1-------~{;~~~~~:-----····----------------- -----:----l------~----l-----;----l--------t; .. , .... j ... , ... z~-~;--~l--------:----1---\~i~---J---·H:H~:~~ 
24-3-13 I _ N-11 I Revegetation I Revegetation I Miscellaneous I · I · l___:__J 522 I acres I · I $1,077,408 $2,064.00 
24-3-14 r--- N-11 Revegetation Revegetation of Topsoil Stockpile Miscellaneous ---:;--!" · I 47 acres - $97,009 $2,064.02 
24-4-03 N-11 Revegetation at 50% Revegetation Miscellaneous • 309 acres • $318,888 $1,032.00 
24-4-07 N-11 Revegetation a! 50% Revegetation Miscellaneous • 420 acres • $433,440 $1,032.00 
24-4-03 N-14 Revegetation at 50% Revegetation Miscellaneous - • • 99 acres $102,168 ~~~-~-
24-4-07 N-14E Revegetation at 50% Revegetation Miscellaneous • 19 acres $4,907 . $258.26 
24:.~o3·-· - ·· · · · ----·--N~:z-·- --------·--- ·-----------Fi~v89~1~ti~~-~~-sa%· ······---- -------·-·-Fi;;;;;g;~!io~·--·-------- ------- ---------- --·- M~;c;u;;n-~m;~-----··----·------·····-- --·-----·-·--·------ -~--- --:-·- ----4& _____ --- ··a-.;r;;;-·· - .......... :·····--- ·-----$47-;473 ___ -·-$1;o32:o2 

2't4-03 N:7/8 Revegetation at 50% Revegetation Miscellaneous • 
1----=--- 17 acres • $17,~~ ___!1,032.00 

24-3-13 N-9 Revegetation Revegetation Miscellaneous • 944 acres • $1,948,416 $2,064.00 
-2~l-14 N-9 Revegetation Revegetation ofTopsoil Stockpiles Miscellaneous • 45 acres • $92,881 $2,064:02 

24-4-0l N-9 Revegetation at 50% Re"Vegetation Miscellaneous • 141 acres • $145,512 $1,032.00 
Mlscallanaous Subtotal $33,525,098 

_____ j___ -r---------------------------+-----~K~a~e~n~ta~M:l:n=e~T~o~~~IJ~o~ln~t~----~---------r~~~~----+--------+--------+------T~~~~~ 
l ------TOTAL 
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TABLE AREA PROJECT I TASK 

24-5-06 Joint- (KM) Topsoil Replacement Haul and Place Topsoil 

24·5·03 Joint- (KM) Surfacing Removal Surfacing Removal/Disposal 

24·5·05 Joint• (KM) Grade Facilities Areas Facilities Area Grading 

24·5·02 Joint· (KM) Concrete Removal Concrete Removal 

24-5-04 Joint- (KM) Surface Ripping Dozer Ripping 

24-5-19 Joint: ~-3 Airport • (KM) Asphalt Removal Asphalt Removal/Disposal 

24-5-20 Joint: J-3 Airport- (KM) Surface Ripping Dozer Ripping 

SUPPORT EQUIPMENT TOTAL 

24-5-01 Joint- (KM) Facilities Demolition Demolish Facilities 

24-5-02 Joint- (KM} Concrete Removal Concrete Disposal 

24-5-07 Joint- (KM) Revegetation Revegetation 

I 

I I 

Ta~f-:1-5 
JOINT MINES 

Direct Costs by Equipment Type 

I 
I EQUIPMENT 

I 637G P-P Scraper 
637G P-P Scraper Subtotal 

769D Rear Dump Truck Subtotal 
988H Loader Subtotal 

D11RDozer 

D11RDozer 
D11R Dozer Subtotal 

D11 R Dozer • Ripper Equipped 

D11 R Dozer - Ripper Equipped 

D11 R Dozer - Ripper Equipped 

~ D11 R Dozer " Ripper Equipped 
D11R Dozer·RIDDerEaul!lDed Subtotal 

D7R Dozer Subtotal 
Atlas Copco Pit VIper 271 

I EQUIPMENT I 
I UNIT COST I HOURS 

$250.64 1,935 
1,935 

0 
0 

$319.91 2,849 

$319.91 1,437 
4,286 

$347.69 3 

$344;34 304 

$344.34 27 

$344.34 27 
360 

0 
0 

9225 American Dragline 0 
0 

Miscellaneous . -
Miscellaneous - -
Miscellaneous - -
Miscellaneous Subtotal 

TOTAL I I 6,581 

LABOR 
COST QUANTITY 

$35.58 437,491 

$35.58 2,044,512 

$35.58 1,030,920 

$35.58 2,022 

$35.58 1,030,920 

$35.58 20,246 

$35.58 90,656 

- -
- -
- 354 

hours 

HOURLY TOTAL UNIT 
UNITS COST COST COST 

cy $286.22 $553,836 $1.27 
$553 836 

$0 
$0 

cy $355.49 $1,012,791 $0.50 

cy $355.49 $510,839 $0.50 
$1,523 630 

cy $383.27 $978 $0.48 

cy $379.92 $115,496 $0.11 

cy $379.92 $10,258 $0.51 
cy $379.92 $10,148 $0.11 

$136,880 
$0 
$0 
$0 
$0 

Is - $401,566 $401,566 

- - $18,198 $18,198 

acres - $730,656 $2,064.00 
$1,150,420 
$3,364 766 I 
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TABLE AREA PROJECT 

24-3-02 J-16 Highwall Reduction 

24-3-03 J-16. Backfill Mine Pits 

24-3-04 J-16 Backfill Mine Pits 

24-3-05 J-16 Backfill Mine Pits 

24-3-06 J-16 Backfill and Grade Ramps 

24-3-07 J-16 General Grading 

24-3-08 J-16 Surface Stabilization 

24-3-09 J-16 Surface Stabilization 

24-3-10 J-16 Surface Stabilization 

24-3-10 J-16 Surface Stabilization 

24-3-11 J-16 Topsoil/Suitable Material Replacement 

24-3-12 J-16 Topsoil/Suitable Material Replacement 

24-3-13 J-16 Revegetation 

24-3-14 J-16 Revegetation 

24-3-02 J-19 Highwall Reduction 

24-3-03 J-19 Backfill Mine Pits 

24-3-04 J-19 Backfill Mine Pits 

24-3-05 J-19 Backfill Mine Pits 

24-3-06 J-19 Backfill and Grade Ramps 

24-3-07 J-19 General Grading 

24-3~08 J-19 Surface Stabilization 

24-3-09 J-19 Surface Stabilization 

24-3-10 J-19 Surface Stabilization 

24-3-10 J-19 Surface Stabilization 

24-3•11 J-19 Topsoil/Suitable Material Replacement 

24-3-12 J-19 Topsoil/Suitable Material Replacement 

24-3-13 J-19 Revegetation 

24-3-14 J-19 Revegetation 

24-3-04 J-21 Double Width Backfill Mine Pits 

24-3-05 J-21 Double Width Backfill Mine Pits 

24-3-06 J-21 Double Width Backfill and Grade Ramps 

24-3-07 J-21 Double Width General Grading 

24-3-08 J-21 Double Width Surface Stabilization 

24-3-09 J-21 Double Width Surface Stabilization 

24-3-10 J-21 Double Width Surface Stabilization 

24-3-10 J-21 Double Width Surface Stabilization 

24-3-11 J-21 Double Width Topsoil/Suitable Material Replacement 

24-3-12 J-21 Double Width Topsoil/Suitable Material Replacement 

24-3-13 J-21 Double Width Revegetation 

24-3-14 J-21 Double Width Revegetation 

24-3-02 J-21 Single Width Highwall Reduction 

24-3-03 J-21 Single Width Backfill Mine Pits 

24-3-04 J-21 Single Width Backfill Mine Pits 

24-3-05 J-21 Single Width Backfill Mine Pits 

24-3-06 J-21 Single Width Backfill and Grade Ramps 

24-3-07 J-21 Single Width General Grading 

24-3-08 J-21 Single Width Surface Stabilization 

24-3-09 J-21 Single Width Surface Stabilization 

24-3-10 J-21 Single Width Surface Stabilization 

24-3-10 J-21 Single Width Surface Stabilization 

24-3-11 J-21 Single Width Topsoil/Suitable Material Replacement . 

24-3-12 J-21 Single Width Topsoil/Suitable Material Replacement 

24-3-13 J-21 Single Width Revegetation 

24-3-14 J-21 Single Width Revegetation 

24-3-04 N-11 Backfill Mine Pits 

24-3-05 N-11 Backfill Mine Pits 

24-3-06 N•11 Backfill and Grade Ramps 

24-3-07 N-11 General Grading 

24-3-08 N-11 Surface Stabilization 

24-3-09 N-11 Surface Stabilization 

24-3-10 N-11 Surface Stabilization 

24-3-10 N-11 Surface Stabilization 

24-3-11 N-11 Topsoil/Suitable Material Replacement 

24-3-12 N-11 Topsoil/Suitable Material Replacement 

24-3-13 I N-11 Revegetation 

Table 24-1-7 
WORKSHEET ~R SUMMARY 

TASK EQUIPMENT 

Cast/Blast Highwall Atlas Copco Pit Viper 271 

Doze Highwall D11RDozer 
Doze First Two Spoils D11RDozer 
Doze Back Two Spoils D11RDozer 

Backfiii/Gr~de Ramps D11R Dozer 

General Grading D11RDozer 
Grade Terraces D7R Dozer 

Grade Dralnages/Downdrains D7R Dozer 
Load, haul, and place riprap 769D Rear Dump Truck 
Load, haul, and place riprap 9BBH Loader 

Suitable Material Placement 637G P-P Scraper 
Topsoil Replacement 637G P-P Scraper 

Revegetation Miscellaneous 
Revegetation ofTopsoil Stockpile Miscellaneous 

Cast/Blast Highwall Atlas Copco Pit Viper 271 
Doze Hlghwall D11R Dozer 

Doze First Two Spoils D11RDozer 

Doze Back Two Spoils D11RDozer 

Backfill/Grade Ramps D11RDozer 

General Grading D11RDozer 
Grade Terraces D7RDozer 

Grade Drainages/Downdralns D7R Dozer 

Load, haul, and place riprap 988H Loader 
Load, haul, and place riprap 769D Rear Dump Truck 

Suitable Material Placement 637G P-P Scraper 

Topsoil Replacement 637G P-P Scraper 

Revegetation Miscellaneous 

Revegetation ofTopsoil Stockpile Miscellaneous 
Doze First Two Spoils D11R Dozer 

Doze Back Two Spoils D11R Dozer 

Backfill/Grade Ramps D11R Dozer 

General Grading D11R Dozer 

Grade Terraces D7R Dozer 

Grade Drainages/Downdrains D7RDozer 

Load, haul, and place riprap 769D Rear Dump Truck 

Load, haul, and place riprap 988H Loader 
Suitable Material Placement 637G P-P Scraper 

Topsoil Replacement 637G P-P Scraper 

Revegetation Miscellaneous 

Revegetation ofTopsoil Stockpile Miscellaneous 

Cast/Blast Highwall Atlas Copco Pit Viper 271 

Doze Highwall D11R Dozer 

Doze First Two Spoils D11R Dozer 

Doze Back Two Spoils D11R Dozer 

Backfill/Grade Ramps D11RDozer 

General Grading D11RDozer 

Grade Terraces D7RDozer 

Grade Dralnages/Downdrains D7RDozer 

Load, haul, and place riprap 988H Loader 

Load, haul, and place riprap 769D Rear Dump Truck 

Suitable Material Placement 637G P-P Scraper 

Topsoil Replacement 637G P-P Scraper 

Revegetation Miscellaneous 

Revegetation of Topsoil Stockpile Miscellaneous 

Doze First Two Spoils D11R Dozer 

Doze Back Two Spoils D11RDozer 

Backfill/Grade Ramps D11RDozer 

General Grading D11R Dozer 

Grade Terraces D7RDozer 

Grade Drainages/Downdrains D7RDozer 

Load, haul, and place riprap 769D Rear Dump Truck 

Load, haul, and place riprap 988H Loader 

Suitable Material Placement 637G P-P Scraper 

Topsoil Replacement 637G P-P Scraper 

Revegetation Miscellaneous 

EQUIPMENT 

NIT COS 

$362.37 

$319.91 

$319.91 
$319.91 

$319.91 

$319.91 
$80,43 

$80,43 

$119.04 

$148.93 
$250.64 

$250.64 

$362.37 

$319.91 

$319.91 

$319.91 

$319.91 

$319.91 
$80,43 
$80,43 

$148.93 

$119.04 

$250.64 
$250.64 

-
$319.91 

$319.91 

$319.91 
$319.91 

$80,43 

$80.43 

$119.04 

$148.93 
$250.64 

$250.64 

$362.37 

$319.91 

$319.91 

$319.91 

$319.91 

$319.91 

$8o.43 
$80,43 

$148.93 

$119.04 

$250.64 
$250.64 

$319.91 
$319.91 
$319.91 

$319.91 
$80,43 
$80,43 

$119.04 

$148.93 
$250.64 

$250.64 

-

LABOR .HOURI;] TOTAL UNIT 
HOURS COST QUANTITY UNITS COST COST COST 

932 - $1,292,462 $1,386.53 
1,282 $35.58 1,048,05~ cy $355.49 $455,738 $0.43 
2,868 $35.58 2,381,296 cy $355.49 $1,019,545 $0.43 
477 $35.58 493,370 cy $355.49 $169,569 $0.34 
824 $35.58 711,000 cy $355.49 $293,047 $0.41 

2,523 $35.58 230 acres $355.49 $897,054 $3,900.23. 

76 $33.47 58,580 lineal feet $113.90 $8,633 $0.15 
16 $33.47 9,600 lineal feet $113.90 $1,874 $0.20 

114 $27.43 21,133 cy $146.47 $16,714 $0.79 
105 $35.58 4,800 feet $184.51 $19,374 $4.04 

2,191 $35.58 645,850 cy $286.22 $627,108 $0.97 
5,556 $35.58 1,076,416 cy $286.22 $1,590,238 $1.48 

- 417 acres - $860,689 $2,064.00 

11 acres $21,672 $2,064.00 
4,834 $6,706,370 $1,387.33 
12,120 $35.58 9,908,646 cy $355.49 $4,308,539 $0.43 1 

11,330 $35.58 11,116,111 cy $355.49 $4,027,702 $0.36 l 
2,672 $35.58 2,247,000 cy $355.49 $949,869 $0.42 
5,428 $35.58 4,681,434 cy $355.49 $1,929,600 $0.41 
8,349 $35.58 761 acres $355.49 $2,967,986 $3,900.11 

215 $33.47 166,170 lineal feet $113.90 $24,487 $0.15 
29 $33.47 16,900 lineal feet $113;90 $3,300 $0.20 
185 $35.58 8,450 feet $184.51 $34,134 $4.04 

367 $27.43 52,767 cy $146.47 $53,754 $1.02 

14,115 $35.58 4,161,626 cy $286.22 $4,039,995 $0.97 
31,708 $35.58 6,936,043 cy $286.22 $9,075,464 $1.31 

2,687 acres - $5,545,969 $2,064.00 

- 158 acres - $326,112 $2,064.00 
4,456 $35.58 3,603,111 cy $355.49 $1,584,063 $0.44 
724 $35.58 644,213 cy $355.49 $257,375 $0.40 

1,357 $35.58 1,170,359 cy $355.49 $482,400 $0.41 

1,898 $35.58 173 acres $355.49 $674,720 $3,900.12 

104 $33.47 80,730 lineal feet $113.90 $11,846 $0.15 

22 $33.47 12,670 lin~al feet $113.90 $2,506 $0.20 

114 $27.43 26,650 cy $146.47 $16,698 $0.63 

139 $35.58 6,335 feet $184.51 $25,647 $4.05 

2,542 $35.58 662,886 cy $286.22 $727,571 $1.10 

6,191 $35.58 1,104,811 cy $286.22 $1,771,988 $1.60 

- 428 acres $883,392 $2,064.00 

154 acres - $317,856 $2,064.00 

648 - $898,075 $1,385.92 

1,429 $35.58 1,168,195 cy $355.49 $507,995 $0.43 

1,643 $35.58 1,363,556 cy $355.49 $584,070 $0.43 

368 $35.58 381,333 cy $355.49 $130,820 $0.34 

1,629 $35.58 1,404,922 cy $355.49 $579,093 $0.41 

2,754 $35.58 251 acres $355.49 $979,019 $3,900.48 

201 $33.47 155,620 lineal feet $113.90 $22,933 $0.15 
21 $33.47 12,200 lineal feet $113.90 $2,392 $0.20 

134 $35.58 6,100 feet $184.51 $24,724 $4.05 

210 $27.43 24,267 cy $146.47 $30,759 $1.27 

2,847 $35.58 839,450 cy $286.22 $814,868 $0.97 

6,396 $35.58 .1,399,083 cy $286.22 $1,830,663 $1.31 

542 acres $1,118,688 $2,064.00 

12 acres $24,768 $2,064.00 

6,062 $35.58 5,032,444 cy $355.49 $2,154,980 $0.43 

1,264 $35.58 899,769 cy $355.49 $449,339 $0.50 

905 $35.58 780,239 cy $355.49 $321,718 $0.41 
2,984 $35.58 272 acres $355.49 $1,060,782 $3,899.93 

168 $33.47 129,920 lineal feet $113.90 $19,146 $0.15 
19 $33.47 11,300 lineal feet $113.90 $2,206 $0.20 

105 $27.43 24,467 cy $146.47 $15,341 $0.63 

124 $35.58 5,650 feet $184.51 $22,879 $4.05 

2,861 $35.58 808,474 cy $286.22 $818,875 $1.01 

8,544 $35.58 1,347,456 cy $286.22 $2;445,464 $1.81 

522 acres <:.VIV_ F'1:15rf,o~'f.'.Ymf·"" ·~.'1164.00 



I EQUIPMENT LABOR HOURJ,J TOTAL UNIT 
1 TABLE AREA PROJECT TASK EQUIPMENT NIT COS HOURS COST QUANTITY UNITS COST COST COST 
1 24-3-14 N-11 Revegetation Revegetation of Topsoil Stockpile Miscellaneous - 47 acres $97,009 $2,064.02 
1 24-3·04 N-6 Backfill Mine Pits Doze First Two Spoils D11R Dozer $319.91 5,866 $35.58 4,870,067 cy $355.49 $2,085,304 $0.43 

24-3-05 N-6 Backfill Mine Pits Doze Back Two Spoils D11RDozer $319.91 743 $35.58 528,444 cy $355.49 $264,129 $0.50 
24-3-06 N-6 Backfill and Grade Ramps BackfliVGrade Ramps D11R Dozer $319.91 2,640 $35.58 2,277,133 cy $355A9 $938,494 $0.41 
24-3-07 N-6 General Grading General Grading D11RDozer $319.91 3,544 $35;58 323 acres $355.49 $1,259,857 $3,900.48 
24-3-08 N-6 Surface Stabilization Grade Terraces D7RDozer $8o.43 239 $33.47 185,020 lineal feet $113.90 $27,222 $0.15 
24-3-09 N-6 Surface Stabilization Grade Drainages/Downdrains D7RDozer $80.43 25 $33.47 14,400 lineal feet $113.90 $2,848 $0.20 
24-3-10 N-6 Surface Stabilization Load, haul, and place riprap 769D Rear Dump Truck $.119.04 199 $27.43 29,800 cy $146.47 $29,148 $0.98 
24-3-10 N-6 Surface Stabilization Load, haul, and place riprap 988H Loader $148.93 158 $35.58 7,200 feet $184.51 $29,153 $4.05 
24-3-12 N-6 Topsoil/Suitable Material Replacement Topsoil Replacement 637G P-P Scraper $250.64 5,637 $35.58 888,947 cy $286.22 $1,613,422 $1.81 
24-3-13. N-5 Revegetatiou Revegetation Miscellaneous 55i acres $8i8,373 $i,485.25 
24-3-14 N-6 Revegetation Revegetation ofTopsoll Stockpiles Miscellaneous 58 acres $86,145 $1,485.26 
24-3-02 N-9 Highwall Reduction Cast/Blast Higt)wall Atlas Cop co Pit Viper 271 $362.37 1,004 . $1,393,914 $1,388.36 
24-3-03 N-9 Backfill Mine Pits Doze Highwall D11RDozer $319.91 918 $35.58 990,000 cy $355.49 $326,340 $0.33 
24-3·04 N-9 Backfill Mine Pits Doze First Two Spoils D11RDozer $319.91 2,914 $35.58 2,418,696 cy $355.49 $1,035,898 $0.43 
24-3-05 N-9 Backfill Mine Pits Doze Back Two Spoils D11R Dozer $319.91 1,130 $35.58 804,059 cy $355.49 $401,704 $0.50 
24-3-06 N-9 Backfill and Grade Ramps Backfill/Grade Ramps D11R Dozer $319.91 1,961 $35.58 1,691,338 cy $355.49 $697,116 $0.41 
24-3-07 N-9 Gener::li Grading General Grading D11R Dozer $319.91 5,299 $35.58 483 acres $355.49 $1,883,742 $3,900.09 
24-3-08 N-9 Surface Stabilization Grade Terraces D7R Dozer $8o.43 168 $33.47 129,920 lineal feet $113.90 $19,135 $0.15 
24-3-09' N-9 Surface Stabilization Grade Drainages/Downdrains D7R Dozer $80,43 19 $33.47 11,300 lineal feet $113.90 $2,164 $0.19 
24-3-10 N-9 Surface Stabilization Load, haul, and place riprap 769D Rear Dump Truck $119.04 105 $27.43 - 24,467 cy $146.47 $15,379 $0.63 
24-3-10 N-9 Surface Stabilization Load, haul, and place riprap 988H Loader $148.93 124 $35.58 5,650 feet $184.51 $22,879 $4.05 
24-3-11 N-9 Topsoil/Suitable Material Replacement Suitable Material Placement 637G P-P Scraper $250.64 5,606 $35.58 1,462,067 cy $286.22 $1,604,549 $1.10 
24-3-12 N-9 Topsoil/Suitable Material Replacement Topsoil Replacement 637G P-P Scraper $250.64 14,194 $35.58 2,436,779 cy $286.22 $4,062,607 $1.67 
24-3-13 N-9 Revegetation Revegetation Miscellaneous 944 acres ' $1,948,416 $2,064.00 
24-3-14 N-9 Revegetation Revegetation of Topsoil Stockpiles Miscellaneous ' . 45 acres $92,881 $2,064.02 
24-4-01 J-16 General Grading at 50% General Grading D11R Dozer $319.91 1,103 $35.58 201 acres $355.49 $392,105 $1,950.77 
24-4-02 J-16 Surface Ripping at 50% Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 143 $35.58 201 acres $379.92 $54,329 $270.29 
24-4-03 J-16 Revegetation at 50% Revegetation Miscellaneous 201 acres $207,432 $1,032.00 
24-4-05 J-16 General Grading at 50% General Grading D11R Dozer $319.91 565 $35.58 103 acres $355.49 $200,852 $1,941.22 
24-4-06 J-16 Surface Ripping at 50% Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 73 $35.58 498,520 cy $379.92 $27,734 $0.06 
24-4-07 J-16 Revegetation at 50% Revegetation Miscellaneous 103 acres $106,296 $1,032.00 
24-4-01 J-19 General Grading at 50% General Grading D11RDozer $319.91 2,194 $35.58 400 acres $355.49 $779,945 $1,949.86 
24-4-02 J-19 Surface Ripping at 50% Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 285 $35.58 400 acres $379.92 $108,277 $270.69 
24-4-03 J-19 Revegetation at 50% Revegetation Miscellaneous . 400 acres $412,800 $1,032.00 
24-4-05 J-19 General Grading at 50% General Grading D11RDozer $319.91 8,102 $35.58 1,477 acres $355.49 $2,880,180 $1,950.02 
24-4-06 J-19 Surface Ripping at 50% Dozer Ripping D11R Dozer- Ripper Equipped $344.34 1,053 $35.58 7,148,680 cy $379.92 $400,056 $0.06 
24-4-07 J-19 Revegetation at 50% Revegetation Miscellaneous 1,477 acres $1,524,264 $1,032.00 
24-4-01 J-21 Double Width General Grading at 50% General Grading D11R Dozer $319.91 1,465 $35.58 267 acres $355.49 $520,793 $1,950.54 
24-4-02 J-21 Double Width Surface Ripping at 50% Dozer Ripping D11R Dozer- Ripper Equipped $344.34 190 $35.58 267 acres $379.92 $72,185 $270.36 
24-4-03 J-21 DoubieWidth Revegetation at 50% Revegetation Miscellaneous 267 acres $275,544 $1,032.00 
24-4-05 J-21 Double Width General Grading at 50% General Grading D11RDozer $319.91 4,169 $35.58 760 acres $355.49 $1,482,038 $1,950.05 
24-4-06 J-21 Double Width Surface Ripping at 50% Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 542 $35.58 3,678,400 cy $379.92 $205,917 $0.06 
24-4-07 J-21 Double Width Revegetation at 50% Revegetation Miscellaneous . 760 acres $784,320 $1,032.00 
24-4-01 Kayenta Facilities General Grading at 50% General Grading D11RDozer $319.91 1,569 $35.58 286 acres $355.49 $557,764 $1,950.22 
24-4-02 'Kayenta Facilities Surface Ripping at 50% Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 204 $35.58 286 acres $379.92 $77,504 $270.99 
24-4-03 Kayenta Facilities Revegetation at 50% Revegetation Miscellaneous 286 acres $295,153 $1,032.00 
24-4-01 N·1 General Grading at 50% General Grading D11R Dozer $319.91 773 $35.58 141 acres $355.49 $274,794 $1,948.89 
24-4-02 N-1 Surface Ripping at 50% Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 101 $35.58 141 acres $379.92 $38,372 $272.14 
24-4-03 N-1 Revegetation at 50% Revegetation Miscellaneous 141 acres $145,512 $1,032.00 
24-4-01 N-10 General Grading at 50% General Grading D11RDozer $319.91 110 $35.58 20 acres $355.49 $39,104 $1,914.89 
24-4-02 N-10 Surface Ripping at 50% Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 14 $35.58 20 acres $379.92 $5,319 $260.46 
24-4-03 N-10 Revegetation at 50% Revegetation Miscellaneous . . 20 acres $20,640 $1,010.72 
24-4-01 N-11 General Grading at 50% , General Grading D11RDozer $319.91 1,695 $35.58 309 acres $355.49 $602,556 $1,950.02 
24-4-02 N-11 Surface Ripping at 50% Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 220 $35.58 309 acres $379.92 $83,582 $270.49 
24-4-03 N-11 Revegetation at 50% Revegetation Miscellaneous - 309 acres $318,888 $1,032.00 
24-4-05 N-11 General Grading at 50% General Grading D11R Dozer $319.91 2,304 $35.58 420 acres $355.49 $819,049 $1,950.12 
24-4-06 N-11 ', Surface Ripping at 50% Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 299 $35.58 2,032,800 cy $379.92 $113,596 $0.06 
24-4-07 N-11 -· Revegetation at 50% Revegetation Miscellaneous . 420 acres $433,440 $1,032.00 
24-4-01 N-14 General Grading at 50% General Grading D11RDozer $319.91 543 $35.58 99 acres $355.49 $193,031 $1,949.81 
24-4-02 N-14 Surface Ripping at 50% Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 71 $35.58 99 acres $379.92 $26,974 $272.47 
24-4-03 N-14 Revegetation at 50% Revegetation Miscellaneous 99 acres $102,168 $1,032.00 
24-4-05 N-14E· General Grading at 50% General Grading D11R Dozer $319.91 104 $35.58 19 acres $355.49 $36,971 $1,945.84 
24-4-06 N-14E Surface Ripping at 50% Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 14 $35.58 91,960 cy $379.92 $5,319 $0.06 
24-4-07 N-14E Revegetation at 50% Revegetation Miscellaneous - 19 acres "-,)-JIV_ oll .. ,.,u '1·"" '""l'WJ1.26 



TABLE AREA PROJECT 

24-4-01 N-2 General Grading at 50% 
24-4-02 N-2 Surface Ripping at 50% 
24-4-03 N-2 Revegetation at 50% 
24-4-01 N-7/8 General Grading at 50% 
24-4-02 N-7/8 Surface Ripping at 50% 
24-4-03 N-7/8 Revegetation at 50% 
24-4-01 N-9 General Grading at 50% 
24-4-02 N-9 Surface Ripping at 50% 
24-4-03 N-9 Revegetation at 50% 
24-5·01 Black Mesa Facilities Demolition 
24-5-02 Black Mesa Concrete Removal 
24-5-02 Black Mesa Concrete Removal 
24-5·03 Black Mesa Surfacing Removal 
24-5-04 Black Mesa Surface Ripping 
24-5-05 Black Mesa Grade Facilities Areas 
24-5·06 Black Mesa Topsoil Replacement 
24-5-07 Black Mesa Revegetation 
24-5-08 Black Mesa Conveyors Conveyor Demolition 
24-5-09 Black Mesa Powerllnes Facilities-Powerlines 
24-5-10 Black Mesa Scoria Pits Surface Ripping 
24-5·11 Black Mesa Scoria Pits Grad~ Scoria Pit Area 
24-5-12 Black Mesa Scoria Pits Topsoil Replacement 
24-5-13 Black Me5a Scoria Pits Revegetation 
24-5-21 Black Mesa Permanent Roads Dozing to Narrow Road 
24-5·22 Black Mesa Permanent Roads Surface Ripping to Narrow Road 
24-5-23 Black Mesa Permanent Roads Grade Ripped Areas 
24-5-24 Black Mesa Permanent Roads Topsoil Replacement 
24-5-25 Black Mesa Permanent Roads Revegetation 
24-5·26 Black Mesa Primary Roads Culvert Removal 
24-5-26 Black Mesa Primary Roads Culvert Removal 
24-5·27 Black Mesa Primary Roads Surfacing Removal 
24-5-28 Black Mesa Primary Roads Surface Ripping 
24-5-29 Black Mesa Primary Roads Grade Ripped Areas 
24-5-30 Black Mesa Primary Roads Topsoil Replacement 
24-5-31 Black Mesa Primary Roads Revegetation 
24-5-32 Black Mesa Ancillary Roads Culvert Removal 
24-5-32 Black Mesa Ancillary Roads Culvert Removal 
24-5-33 Black Mesa Ancillary Roads Surfacing Removal 
24-5-34 Black Mesa Ancillary Roads Surface Ripping 
24-5·35 Black Mesa Ancillary Roads Grade Ripped Areas 
24-5-36 Black Mesa Ancillary Roads Topsoil Replacement 
24-5-37 Black Mesa Ancillary Roads Revegetation 
24-5-38 Black Mesa Water Storage and Sedimentation Ponds Clean Out Sediment 
24-5-38 Black Mesa Water Storage and Sedimentation Ponds Clean Out Sediment 
24-5-39 Black Mesa Water Storage and Sedimentation Ponds Embankment Removal 
24-5-40 Black Mesa Water Storage and Sedimentation Ponds Grade Pond Areas 
24-5·41 Black Mesa Water Storage and Sedimentation Ponds Topsoil Replacement 
24-5-42 Black Mesa Water Storage and Sedimentation Ponds Revegetation 
24-5-43 Black Mesa l;nvlronmental Monitoring Sites Off Permit Environmental Monitoring Sites 
24-5-44 Black Mesa Environmental Monitoring Sites Revegetation 
24-5·44 Black Mesa Environmental Monitoring Sites Grade Reclaimed Area 
24-5-45 Black Mesa Monitoring Wells Reclaim Monitoring Wells 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5·48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-48 Black Mesa Equipment Scheduling 
24-5-49 Black Mesa On-Site Mobilization 
24-5-49 Black Mesa On-5_~e Mobilization 

Table 24-1-7 
WORKSHEET Jilllll!llfiER SUMMARY 

EQUIPM~MT 
TASK EQUIPMENT NIT COS 

General Grading D11R Dozer $319.91 
Dozer Ripping D11R Dozer- Ripper Equipped $344.34 
Revegetation Miscellaneous ., 

General Grading D11R Dozer $319.91 
Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 
Revegetation Miscellaneous 

General Grading D11R Dozer $319.91 
Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 
Revegetation Miscellaneous 

Demolish Facilities Miscellaneous 
Concrete Removal D11 R Dozer- Ripper Equipped $347.69 
Concrete Disposal Miscellaneous 

Surfacing Removal/Disposal D11RDozer $319.91 
Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 

Facilities Area Grading D11R Dozer $319.91 
Haul and Place Topsoil 637G P-P Scraper $250.64 

Revegetation Miscellaneous 
Demolish Conveyor Miscellaneous 
Remove Powerlines Miscellaneous 

Dozer Ripping D11R Dozer- Ripper Equipped $344.34 
Scoria Pit Grading D11R Dozer $319.91 

Haul and Place Topsoil 637G P-P Scraper $250.64 
Revegetation Miscellaneous 
Doze Roads D11RDozer $319.91 

Dozer Ripping D11R Dozer- Ripper Equipped $344.34 
Grading D11R Dozer $319.91 

Haul and Place Topsoil 637G P-P Scraper $250.64 
Revegetation Miscellaneous 

Culvert Removal/Disposal Miscellaneous 
Culvert Removal/Disposal D11RDozer $319.91 

Surfacing Removal/Disposal D11R Dozer $319.91 
Dozer Ripping D11R Dozer- Ripper Equipped $344.34 

Grading D11RDozer $319.91 
Haul and Place Topsoil 637G P-P Scraper $250.64 

Revegetation Miscellaneous 
Culvert Removal/Disposal Miscellaneous 
Culvert Removal/Disposal D11R Dozer $319.91 

Surfacing Removal/Disposal D11R Dozer $319.91 
Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 

Grading D11RDozer $319.91 
Haul and Place Topsoil 637G P-P Scraper $250.64 

Revegetation Miscellaneous 
Sediment Removal 9225 Ame_rlcan Dragllne $181.61 
Sediment Removal D11RDozer $319.91 

Grade Embankment into Basin D11R Dozer $319.91 
Grading D11RDozer $319.91 

Haul and Place Topsoil 637G P-P Scraper $250.64 
Revegetation Miscellaneous 

Site Reclamation Concrete Removal/Disposal 
Site Reclamation Miscellaneous 
Site Reclamation D11RDozer $319.91 

Well/Site Reclamation Miscellaneous -
Equipment Requirements Parts Trailer $1.36 
Equipment Requirements Office Trailer $2.04 
Equipment Requirements Equipment Trailer $23.50 
Equipment Requirements Flatbed Truck $41.20 
Equipment Requirements Service Truck $41.20 
Equipment Requirements Welding/Supply Truck $41.20 
Equipment Requirements Diesel Floodlighting $7.97 
Equipment Requirements Truck Tractor $63.32 
Equipment Requirements Light Duty Diesel Crew $12.42 
Equipment Requirements 16M Grader $112.31 
Equipment Requirements Water Truck $172.60 
Interior Mobilization Hours 16M Grader $112.31 
Interior Mobilization Hours D7RDozer $8D.43 

LABOR HOURI,l TOTAL UNIT 
HOURS COST QUANTITY UNITS COST COST COST 

252 $35.58 46 acres $355.49 $89,583 $1,947.47 
33 $35.58 46 acres $379.92 $12,537 $272.55 

46 acres $47,473 $1,032.02 
93 $35.58 17 acres $355.49 $33,061 $1,944.74 
12 $35.58 17 acres $379.92 $4,559 $268.18 

17 acres $17,544 $1,032.00 
773 $35.58 141 acres $355.49 $274,794 $1,948.89 
101 $35.58 141 acres $379.92 $38,372 $272.14 

141 acres $145,512 $1,032.00 
Is $1,867,603 $1,867,603 

7 $35.58 5,410 cy $383.27 $2,760 $0.51 

- - $48,690 $48,690 
3,457 $35.58 2,480,112 cy $355.49 $1,228,929 $0.50 
372 $35.58 1,263,240 cy $379.92 $141,330 $0.11 

1,761 $35.58 1,263,240 cy $355.49 $626,018 $0.50 
2,423 $35.58 547,601 cy $286.22 $693,511 $1.27 

433 acres $643,114 $1,485.25 

- 2,800 feet $170,011 $60.72 
107,574 feet $142,626 $1.33 

105 $35.58 355,014 cy $379.92 $39,741 $0.11 
528 $35.58 355,014 cy $355.49 $187,620 $0.53 
949 $35.58 189,341 cy $286.22 $271,623 $1.43 

- 73 acres $108,943 $1,485.25 
54 $35.58 88,691 cy $355.49 $19,196 $0.22 
78 $35.58 266,072 cy $379.92 $29,634 $0.11 

I 

1,206 $35.58 110 acres $355.49 $428,721 $3,897.46 I 

2,176 $35.58 283,810 cy $286.22 $622,815 $2.19 . . 110 acres - $163,299 $1,484.54 
5,040 feet - $17,669 $3.51 

432 $35.58 213,080 cy $355.49 $153,588 $0.72 
138 $35.58 172,966 cy $355.49 $49,058 $0.28 
153 $35.58 518,898 cy $379.92 $58,128 $0.11 ! 

2,941 $35.58 268 acres $355.49 $1,045,496 $3,901.10 
5,203 $35.58 691,864 cy $286.22 $1,489,203 $2.15 

268 acres $398,085 $1,485.39 

- 4,640 feet - $17,418 $3.75 
398 $35.58 196,272 cy $355.49 $141,485 $0.72 
97 $35.58 174,065 cy $355.49 $34,483 $0.20 

154 $35.58 522,194 cy $379.92 $58,508 $0.11 
3,788 $35.58 345 acres $355.49 $1,346,596 $3,903.18 
6,308 $35.58 891,212 cy $286.22 $,1,805,476 $2.03 • 

345 acres $512,787 $1,486.34 
512 $35.58 36,560 cy $217.19 $111,201 $3.04 
331 $35.58 237,640 cy $355.49 $117,667 $0.50 
450 $35.58 322,578 cy $355.49 $159,971 $0.50 

2,359 $35.58 215 acres $355.49 $838,601 $3,900.47 
1,883 $35.58 555,090 cy $286.22 $538,952 $0.97 

215 acres $319,388 $1,485.53 

- $15,402 $15,402 
6 acres $8,912 . $1,485 

66 $35.58 6 acres $355.49 $23,462 $3,910 

- $24,800 $38,000 
3,200 - $1.36 $4,352 $4,352 
3,200 $2.04 $6,528 $6,528 
4,800 $23.50 $112,800 $112,800 
4,800 $24.37 $65.57 $314,736 $314,736 
4,800 $24.37- $65.57 $314,736 $314,736 
4,800 $24.37 - $65.57 $314,736 $314,736 

43,200 $7.97 $344,304 $344,304 
4,800 $24.37 $87.69 $420,912 $420,912 

28,000 $24.37 $36.79 $1,030,120 $1,030,120 
9,600 $35.58 - $147.89 $1,419,744 $1,419,744 
8,800 $25.23 $197.83 $1,740,904 $1,740,904 

4 $35.58 $147.89 ~592 $592 
8 $33.47 ___ $'1_~~ fV1t1~lt:J_!!t!l''g'Y""'_ ~~-=-\!1_!_ 



EQUIPMENT LABOR HOUR~ TOTAL UNIT 
TABLE AREA PROJECT TASK EQUIPMENT NIT COS HOURS COST QUANTITY UNITS COST COST COST 
24-5-49 Black Mesa On-Site Mobilization Interior Mobilization Hours Atlas Copco Pit Viper 271 $362.37 0 $33.47 - $395.84 $0 $0 
24-5-49 Black Mesa On~Site Mobilization interior Mobilization Hours 988H Loader $148.93 8 $35.58 $184.51 $1,431 . $1,476 
24-5-49 Black Mesa On-Site Mobilization Interior Mobilization Hours 769D Rear Dump Truck $119.04 12 $27.43 $146.47 $1,758 $1,758 
24-5-49 Black Mesa On-Site Mobilization interior Mobilization Hours 9225 American Drag line $181.61 136 $35.58 $217.19 $29,538 $29,538 
24-5-49 Black Mesa On-Site Mobilization interior Mobilization Hours 637G P-P Scraper $250.64 48 $35.58 $286.22 $13,739 $13,739 
24-5-49 Black Mesa On-Site Mobilization Interior Mobilization Hours D11R Dozer $319.91 44 $35.58 $355.49 $15,642 $15,642 
24-5-50 Black Mesa Drag lines Dragline Removal Disassemble and Remove Draglines Miscellaneous . $200,000 N/A 
24-5-01 Joint-{KM) Facilities Demolition Demolish Facilities Miscellaneous - Is $401,566 $401,566 
24-5-02 ;loint-(KM) Concrete Removal Concrete Removal D11 R Dozer- Ripper Equipped $347.69 3 $35.58 2,022 cy $383.27 $978 $0.48 
24-5-02 Joint-(KM) Concrete Removal Concrete Disposal Miscellaneous . - . $18,198 $18,198 
24:5-03 Joint-{KM) Surfaci. ·~ Removal Surfacing Removal/Disposal DiiR Dozer $319.91 2,849 $35.58 2,044,512 cy $355.49 $1,012,791 $0.50 
24-5-04 Joint-(KM) Surface Rippirtg Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 304 $35.58 1,030,920 cy $379.92 $115,496 $0.11 
24-5-05 Joint-(KM) Grade Facilities Areas Facilities Area Grading D11R Dozer $319.91 1,437 $35.58 1,030,920 cy $355.49 $510,839 $0.5_0 
24-5-06 Joint-(KM) Topsoil Replacement Haul and Place Topsoil 637G P-P Scraper $250.64 1,935 $35.58 437,491 cy $286.22 $553,836 $1.27 
24-5-07 Joint-(KM) .Revegetation Revegetation Miscellaneous - 354 acres - $730,656 $2,064.00 
24-5-19 Joint: J-3 Airport- (KM) Asphalt Removal Asphalt Removal/Disposal D11 R Dozer- Ripper Equipped $344.34 27 $35.58 20,246 cy $379.92 $10,258 $0.51 
24-5-20 Joint: J-3 Airport- (KM) Surface Ripping Dozer Ripping D11R Dozer- Ripper Equipped $344.34 27 $35.58 90,656 cy $379.92 $10,148 $0.11 
24-5-01 Kayenta Facilities Demolition Demolish Facilities Miscellaneous - Is - $2,524,852 $2,524,852 
24-5-02 Kayenta Concrete Removal Concrete Removal D11 R Dozer- Ripper Equipped $347.69 14 $35.58 10,266 cy $383.27 $5,212 $0.51 
24-5-02 Kayenta Concrete Removal Concrete Disposal Miscellaneous $92,394 $92,394 
24-5-03 Kayenta Surfacing Removal Surfacing Removal/Disposal D11RDozer $319.91 8,040 $35.58 5,768,406 cy $355.49 $2,858,140 $0.50 
24-5·04 Kayenta Surface Ripping Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 863 $35.58 2,928,200 cy $379.92 $327,871 $0.11 
24-5-05 Kayenta Grade Facilities Areas Facilities Area Grading D11RDozer $319.91 4,081 $35.58 2,928,200 cy $355.49 $1,450,755 $0.50 
24-5-06 Kayenta Topsoil Replacement Haul and Place Topsoil 637G P-P Scraper $250.64 5,576 $35.58 1,260,413 cy $286.22 $1,595,963 $1.27 
24-5-07 Kayenta Revegetation Revegetation Miscellaneous - - - 1,005 acres $2,074,321 $2,064.00 
24-5-08 Kayenta Conveyors Conveyor Demolition Demolish Conveyor Miscellaneous - - 90,610 feet $5,501,679 $60.72 
24-5-09 Kayenta Powerlines . Facilities-Powerlines Remove Powerlines Miscellaneous - - - 175,699 feet $232,950 $1.33 
24-5-10 Kayenta Scoria Pits Surface Ripping Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 80 $35.58 271,040 cy $379.92 $30,394 $0.11 
24-5-11 Kayenta Scoria Pits Grade Si:oria Pit Area Scoria Pit Grading D11R Dozer $319.91 336 $35.58 271,040 cy $355.49 $119,445 $0.44 
24-5-12 Kayenta Scoria Pits Topsoil Replacement Haul and Place Topsoil 637G P-P Scraper $250.64 725 $35.58 144,554 cy $286.22 $207,510 $1.44 
24-5-13 Kayenta Scoria Pits Revegetation Revegetation Miscellaneous - - 56 acres $115,584 $2,064.00 
24-5-14 Kayenta Landfann Areas Landfann Removal Haul Landfann Material 637G P-P Scraper $250.64 54 $35.58 5,000 cy $286.22 $15,456 $3.09 
24-5-15 Kayenta Landfann Areas Surface Ripping Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 4 $35.58 12,100 cy $379.92 $1,520 $0.13 
24-5-16 Kayenta Landfarm Areas Grade Landfann Area Landfann Grading D11RDozer $319.91 5 $35.58 4,033 cy $355.49 $1,777 $0.44 
24-5-17 Kayenta Landfann Areas Topsoil Replacement Haul and Place Topsoil 637G P-P Scraper $250.64 37 $35.58 6,050 ·cy $286.22 $10,590 $1.75 
24-5-18 Kayenta Landfann Areas Revegetation Revegetation Miscellaneous - 2.5 acres $5,160 $2,064.00 
24-5-21 Kayenta Pennanent Roads Dozing to Narrow Road Doze Roads D11RDozer $319.91 80 $35.58 184,126 cy $355.49 $28,439 $0.15 
24-5-22 Kayenta Pennanent Roads Surface Ripping to Narrow Road Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 163 $35.58 552,378 cy $379.92 $61,927 $0.11 
24-5-23 Kayenta Pennanent Roads Grade Ripped Areas Grading D11R Dozer $319.91 2,504 $35.58 228 acres $355.49 $890,147 $3,904.15 
24-5-24 Kayenta Pennanent Roads Topsoil Replacement Haul and Place Topsoil 637G P-P Scraper $250.64 4,518 $35.58 589,203 cy $286.22 $1',293,142 $2.19 
24-5-25 Kayenta Pennanent Roads Revegetation Revegetation Miscellaneous 228 acres $471,119 $2,066.31 
24-5-26 Kayenta Primary Roads Culvert Removal Culvert Removal/Disposal Miscellaneous 11,460 feet $26,504 $2.31 
24-5-26 Kayenta Primary Roads Culvert Removal Culvert Removal/Disposal D11R Dozer $319.91 983 $35.58 484,758 cy $355.49 $349,447 $0.72 
24-5-27 Kayenta Primary Roads Surfacing Removal Surfacing Removal/Disposal D11R Dozer $319.91 724 $35.58 714,107 cy $355.49 $257,375 $0.36 
24-5-28 Kayenta Primary Roads Surface Ripping Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 631 $35.58 2,142,320 cy $379.92 $239,730 $0.11 
24-5-29 Kayenta Primary Roads Grade Ripped Areas Grading D11RDozer $319.91 12,141 $35.58 1,107 acres $355.49 $4,316,004 $3,898.83 
24-5-30 Kayenta Primary Roads Topsoil Replacement Haul and Place Topsoil 637G P-P Scraper $250.64 16,217 $35.58 2,856,427 cy $286.22 $4,641,630 $1.62 
24-5-31 Kayenta Primary Roads Revegetation Revegetation Miscellaneous 1,107 acres - $2,283;961 $2,063.20 
24-5-32 Kayenta Ancillary Roads Culvert Removal Culvert Removal/Disposal Miscellaneous - 6,960 feet - $26,126 $3.75 
24-5-32 Kayenta Ancillarj Roads Culvert Removal Culvert Removal/Disposal D11R Dozer $319.91 597 $35.58 294,408 cy $355.49 $212,228 $0.72 
24-5-33 Kayenta Ancillary Roads Surfacing Removal Surfacing Removal/Disposal D11RDozer $319.91 220 $35.58 358,841 cy $355.49 $78,208 $0.22 
24-5-34 Kayenta Ancillary Roads Surface Ripping Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 317 $35.58 1,076,522 cy $379.92 $120,435 $0.11 
24-5-35 Kayenta Ancillary Roads Grade Ripped Areas Grading D11R Dozer $319.91 7,809 $35.58 712 acres $355.49 $2,776,021 $3,898.91 
24-5-36 Kayenta Ancillary Roads Topsoil Replacement Haul and Place Topsoil 637G P-P Scraper $250.64 13,818. $35.58 1,837,265 cy $286.22 $3,954,988 $2.15 
24-5-37 Kayenta Ancillary Roads Revegetation Revegetation Miscellaneous - 712 acres - $1,469,052 $2,063.28 
24-5-38 Kayenta Water Storage and Sedimentation Ponds Clean Out Sediment Sediment Removal 9225 American Drag line $181.61 768 $35.58 54,840 cy $217.19 $166,802 $3.04 
24-5·38 Kayenta Water Storage and Sedimentation Ponds Clean Out Sediment Sediment Removal D11R Dozer $319.91 • 497 $35.58 356,460 cy $355.49 $176,679 $0.50 
24-5-39 Kayenta Water Storage and Sedimentation Ponds Embankment Removal Grade Embankment into Basin D11RDozer $319.91 674 $35.58 483,867 cy $355.49 $239,600 $0.50 
24-5-40 Kayenta Water Storage and Sedimentation Ponds Grade Pond Areas Grading D11R Dozer $319.91 3,539 $35.58 '323 acres $355.49 $1,258,079 $3,894.98 
24-5-41 KayentaWater Storage and Sedimentation Ponds Topsoil Replacement Haul and Place Topsoil 637G P-P Scraper $250.64 2,824 $35.58 832,635 cy $286.22 $808,285 $0.97 
24-5-42 Kayenta Water Storage and Sedimentation Ponds Revegetation Revegetation Miscellaneous 323 acres $665,764 $2,061.19 
24-5-43 Kayenta Environmental Monitoring Sites Off Penn it Environmental Monitoring Sites Concrete Removal/Disposal Miscellaneous - - $23,102 $23,102 
24-5-44 Kayenta Environmental Monitoring Sites Revegetation Site Reclamation Miscellaneous - 9 acres $18,577 $2,064 
24-5-44 Kayenta Environmental Monitoring Sites Grade Reclaimed Area Site Reclamation D11RDozer $319.91 99 $35.58 9 acres $355.49 $35,194 $3 910 
24-5-~ Kayenta Monitoring Well!;_ Reclaim Monitoring Wells Well/Site Reclamatioll_ ___ Miscellaneous - - L,VIV_ oji.;JI

1
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TABLE AREA PROJECT 

24-5-46 Kayenta N-11 Coal Handling Facility Cut/Fill Earthwork 
24-5-47 Kayenta N-11 Coal Handling Facility Grade Facilities Areas 
24-5-48 Kayenta Equipment Scheduling 
24-5-48 Kayenta Equipment Scheduling 
24-5-48 Kayenta Equipment Scheduling 
24-5-48 Kayenta ~quipment Scheduling 
24-5-48 Kayenta Equipment Scheduling 
24-5-48 Kayenta Equipment Scheduling 
24-5-48 Kayenta Equipment Scheduling 
24-5-48 Kayenta Equipment Scheduling 
24-5-48 Kayenta Equipment Scheduling 
24-5-48 Kayenta Equipment Scheduling 
24-5-48 Kayenta Equipment Scheduling 
24-5-49 Kayenta On-Site Mobilization 
24-5-49 Kayenta On-Site Mobilization 
24-5-49 Kayenta On-Site Mobilization 
24-5-49 Kayenta On-Site Mobilization 
24-5-49 Kayenta On-Site Mobilization 
24-5-49 Kayenta On-Site Mobilization 
24-5-49 Kayenta On-Site Mobilization 
24-5·49 Kayenta On-Site Mobilization 
24-5-50 Kayenta Drag lines and Shovels Dragline and Shovel Removal 

I\ 

-.. ~ 

Table 24-1-7 
WORKSHEEOR SUMMARY 

TASK EQUIPMENT 

Cut/Fill Earthwork 637G P-P Scraper 
Facilities Area Grading D11R Dozer 

Equipment Requirements Parts Trailer 
Equipment Requirements Office Trailer 
Equipment Requirements Equipment Trailer 
Equipment Requirements Flatbed Truck 
Equipment Requirements Service Truck 
Equipment Requirements Welding/Supply Truck 
Equipment Requirements Diesel Floodlighting 
Equipment Requirements Truck Tractor 
Equipment Requirements Light Duty Diesel Crew 
Equipment Requirements 16M Grader 
Equipment Requirements Water Truck 
Interior Mobilization Hours 16M Grader 
Interior Mobilization Hours D7R Dozer 
Interior Mobilization Hours Atlas Copco Pit Viper 271 
Interior Mobilization Hours 988H Loader 
Interior Mobilization Hours 769D Rear Dump Truck 
Interior Mobilization Hours 9225 American Drag line 
Interior Mobilization Hours 637G P-P Scraper 
Interior Mobilization Hours D11R Dozer 

Disassemble and Remove Draglines and Shovels Miscellaneous 

TOTAL 

EQUIPMENT 
NIT COS 

$250.64 
$319.91 

$1.36 
$2.04 
$23.50 
$41.20 
$41.20 
$41.20 
$7.97 
$63.32 
$12.42 

$112.31 
$172.60 
$112.31 
$8Q.43 

$362.37 
$148.93 
$119.04 
$181.61 
$250.64 
$319.91 

LABOR 
HOURS COST QUANTITY UNITS 

2,478 $35.58 . 659,063 cy 
714 $35.58 422,795 cy 

4,800 
4,800 -
7,200 
7,200 $24.37 -
7,200 $24.37 
7,200 $24.37 
64,800 . 
7,200 $24.37 -

44,000 $24.37 
14,400 $35.58 
15,000 $25.23 

20 $35.58 
40 $33.47 
16 $33.47 
40 $35.58 
60 $27.43 . 

206 $35.58 . -
323 $35.58 -
498 $35.58 . 

. 

691,145 Hours 

· HOURI,l TOTAL UNIT 
COST COST COST 

$286.22 $709,253 $1.08 
$355.49 $253,820 $0.60 

$1.36 $6,528 $6,528 
$2.04 $9,792 $9,792 
$23.50 $169,200 $169,200 ' 
$65.57 $472,104 $472,104 
$65.57 $472,104 $472,104 
$65.57 $472,104 $472,104 
$7.97 $516,456 $516,456 

$87.69 $631,368 $631,368 
$36.79 $1,618,760 $1,618,760 

$147.89 $2,129,616 $2,129,616 
$197.83 $2,967,450 $2,967,450 
$147.89 $2,958 $2,958 
$113.90 $4,556 $4,556 
$395.84 $6,333 $6,333 
$184.51 $7,380 $7,380 
$146.47 $8,788 $8,788 
$217.19 $44,741 $44,741 
$286.22 ·. $92,449 $92,449 
$355.49 $177,034 $177,034 

$800,000 N/A 

$188,055,931 

,J A f\.1 2012 

2010_Master Summary.xls 24-1-7 
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637G Scraper 
769D Truck 

. 988H Loader 
D11R Dozer 
011 R Ripping 
D7R Dozer 
Atlas Copco Pit Viper 271 
9225 American Dragline 
16M Grader 
Truck tractor 
Water Truck 
Service Truck 
Welding Truck 

TOTAL HOURS 
TOTAL GALLONS 

Tax per Gallon 

!TOTAL FUEL TAX 

File:2010_Biack Mesa_Fuel Tax.xls 

Table 24-1-8 
FUEL TAX SUMMARY TABLE 

,Black Mesa Mine 

Navajo fuel Tax 

Black Mesa 
Gai/Hr Wages/Hr Hours Total Gallons 

34 $35.58 24,627 847,546 
10 $27.43 211 2,026 
13 $35.58 166 2,178 
28 $35.58 30,843 874,857 
28 $35.58 869 24,649 
9 $33.47 272 2,327 

20 $33.47 0 0 
9 $35.58 648 5,716 
9 $35.58 9,604 83,501 
10 $24.37 4,800 46,391 
18 $25.23 8,800 162,739 
4 $24.37 4,800 19,490 
4 $24.37 4.800 19.490 

90,440 
2,090,911 

Black Mesa 
$0.18 

$376,364 
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Table 24-2-1
MAXIMUM LENGTH OF OPEN PITS WITHIN EACH YEAR (FT)

Black Mesa and Kayenta Mines

File:  101512_OSM Bonding_Open Pit Lenght_2010_vs_2015 24-2-1

Kayenta Mine
Bonding Open Pit Comparison: (2010 vs. 2015)

"Worst Case" "Worst Case"
Active (2010) (2015)

Mine Area 2010 2011 2012 2013 2014 Pit Lengths Pit Lengths

N-6 8,700 8,700 8,700 8,700 8,700 8,700 8,700
Subtotal 8,700 8,700 8,700 8,700 8,700 8,700 8,700

J-16 7,700 7,700 7,700 7,700 7,700 7,700 7,700
J-19&J-19 West 32,100 29,850 27,700 23,400 18,100 32,100 27,000

J-21 Single Width 5,200 4,800 10,900 10,900 10,900 5,200 14,000
J-21 Double Width 6,050 6,050 6,050 6,050 6,050 6,050 0

N-9 8,800 7,750 7,400 10,100 11,150 8,800 11,000
N-11 8,450 8,450 8,450 8,450 8,450 8,450 8,450

Subtotal 68,300 64,600 68,200 66,600 62,350 68,300 68,150
Total: 77,000 73,300 76,900 75,300 71,050 77,000 76,850

2010 Notes:
1.  Shaded area represents OSM's "worst-case" pit lengths. OSM's estimate includes 5.0 miles of additional pit that will already be backfilled in 2010, (very conservative).
    OSM Shaded column "Worst Case" pit lengths is utilized for the 2010-2014 Bond Estimate. 
2.  Lengths measured from annual blocks presented on revised Drawing No. 85210 & 89800.
3.  Until Phase 1 Bond or TOJ Release J-16, J19-RA Pond, J-21East, and N-11 pit lengths are included even though PWCC will have completed 
     the Final Pit Backfilling & Grading.  Dimensions for these areas are based on 1997 as "worst case" year per 1995-2000 Bond.
4.  N-14 and N-14 East Pits, (Permanent Program Area) had Phase 1 Bond Release approval on January 22, 2008. 
5.  The J-7 Pit is Initial OSM Program Regulations and no bond is required. The final pit was completely reclaimed in 2006.
6.  J-21 East, (2,481 Permanent Program Acres) had Phase 1 Bond Release approval on April 5, 2010. 
References:  Mine Plan Map (Drawing 85210) and Bonding Map (Drawing 89800)

Year

Black Mesa (Interm Program - AZ-0001 Permit)

Kayenta (Permanent Program - AZ-0001D Permit)

October 18, 2012



Table 24-2-2 
BONDING AREA CATEGORIES 
Black Mesa and Kayenta Mines 

Bonding Category (acres) 
Mine Area ! II IIA Ill IV v 

J-1/N-6 551 0 0 3028 263 57 
J-7 0 0 0 1397 268 12 

J-27 0 0 0 111 199 14 
Black Mesa Mine Facilities 0 0 0 320 0 178 
Black Mesa Mine Subtotal 551 0 0 4.8~6 730 261 

J-16 417 201 103 1054 0 13 
J_-1~ Lbtll 49U 1411 0 _!) ~ 

J-21 Single Width 542 0 0 0 0 0 
J-21 Double Width 428 267 760 2 0 6 

N-1 0 141 0 57 1067 2 
N-2 0 46 0 53 363 4 

N-7/N-8 0 17 0 0 0 0 
N-9 944 141 0 0 0 7 

N-10 0 20 0 198 1 1 
N-11 522 309 420 354 0 115 
N-14 0 99 0 1048 0 43 

N-14E 0 0 19 148 0 0 
Kayenta FAC 0 286 0 51 0 396 

Kayenta Mine Subtotal 5,540 1,927 2,779 2,970 1,431 605 
J-3 0 0 0 255 704 168 

MCW FAC 0 0 0 93 0 45 
Joint Facilities Subtotal 0 0 0 348 704 213 

Total 6,091 1,927 2,779 8,174 2,865 1,079 

Notes: 
I= Permanent Program 2010 final pit reclamation area(s) 
II= Permanent Program Area- Revegetated except for Mine Support Facilities (7/6/90-12/31/09). 
I lA = Permanent Program Area - Reclaimed areas which have minimal or no mine support facilities 

(e.g. these areas are bonded in Attachment 24-4) and which have not been approved for 
reclamation liability release (i.e. Phase I, II, or Ill Bond Release) 

Ill = Interim Program Areas (2/1/82-7/6/90- Kayenta Mine); {2/1/82 to Present- Black Mesa Mine) 
IV= Prelaw Areas disturbed prior to 12/17/77 
V =Lands under major facilities areas 
Kayenta Mine Facilities include J-28, N-7/N-8 and Silo Areas. 
VI = Land Approved for Release 

Reference: Bonding Map (Drawing 89800) 

File: 201 O_Reclamation Areas-Dimensions.xls 

VI VII VIII 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
u 6 0 
0 0 0 
0 2,475 0 

311 0 0 
701 0 0 

1,058 0 0 
17 0 0 
0 0 0 
0 0 0 
0 0 323 
0 0 173 
0 0 0 

2,087 2,481 496 
0 0 0 
0 0 0 
0 0 0 

2,087 2,481 496 
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Active 
Mine Pit Hiqhwall Hiqhwall 
Area length Reduction Reduction 

(ft) (sf) (cy) 
N-6 8,700 0 0 
J-16 7,700 3,920 1,117,926 
J-19* 32,100 8,890 10,569,222 

J-21 SW* 5,200 6,470 1,246,074 
J-21 DW 6,050 0 0 

N-11 8,450 0 0 
N-9 8,800 3,240 1,056,000 

Table 24-2-3 
PIT VOLUME SUMMARY (WORST CASE) 

Black Mesa and Kayenta Mines 

Swelled 
. Hiqhwall 2 Spoils 2 Spoils Open 
Reduction Into Pit Into Pit Pit 

(cy) (sf) (cy) (sf) 

0 15,114 4,870,067 15,369 
1,397,407 8,350 2,381,296 13,250 
13,211,528 9,350 11 '116, 111 20,460 
1,557,593 7,080 1,363,556 15,170• 

0 16,080 3,603,111 15,645 
0 16,080 5,032,444 15,645 

1,320,000 7,421 2,418,696 11,039 

Open 2 Spoils 2 Spoils 
Pit To Grade To Grade 
(cy) (sf) (cy) 

4,952,233 1,640 528,444 
3,778,704 1,730 493,370 

24,324,667 1,890 2,247,000 
2,921,630 1,980 381,333 
3,505,639 2,875 644,213 
4,896,306 2,875 899,769 
3,597,896 2,467. 804,059 

References: Mine Plan Map (Drawing 8521 0) and Overburden/lnterburden lsopachs and Range Diagrams for each active mining area. 

File: 2010_Reclamation Areas-Dimensions.xls 

4 Spoils 
Width 

(ft) 
773 
590 
964 
789 
789 

1,058 
633 
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Table 24-2-4 
RAMP VOLUME AND GRADING SUMMARY 

Black Mesa and Kayenta Mines 

Active Grading Area Beyond Fourth S[;!oil Pile Limit 
Mine Number Pit De[;!th Cubic Yards/ Total Ram~ Total 
Area Qf Ramp1 Volume Length Height Area/Ramp For Area 

Ramps .{ftl {91 {91 .{ftl .{ftl ,{§f) (acres) 

N-6 7 150 325,305 2,277,133 600 70 186,000 30 
J-16 2 N/A 355,500 711,000 540 35 110,700 5 
J-19 12 200 390,120 4,681,434 600 49 148,200 41 

J-21 Single Width 4 170 351,231 1,404,922 560 35 114,800 11 
J-21 Double Width 3 200 390,120 1,170,359 600 77 198,600 14 

N-11 2 200 390,120 780,239 600 77 198,600 9 
N-9 5 160 338,268 1,691,338 600 30 114,000 13 

Total 35 2,540,661 12,716,425 4,100 373 1,070,900 122 

Notes: 
1. Ramp volume based on the formula V=1/2{wh*l)+2(1/3hl*l), where w=1 00' width, 1=1 000' length, and h= 70% of average pit depth. 
2. Within four spoil pile limit, ramp surface grading is addressed by spoil grading activities. 
3. Ramp grading area beyond fourth spoil pile grading limit based on the formula A=l(w+3h), where !=measured length, 

w=1 00' width, and h= 70% of ramp depth at fourth spoil pile limit. If length (I) exceeds 600', grading for the remaining ramp 
length is covered under one of the road reclamation categories (primary or ancillary roads). 

Reference: Mine Plan Map (Drawing 85210) 
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Active Main 
Mine Reclamation Channels 

Table 24-2-6 
SURFACE STABILIZATION SUMMARY 

Black Mesa and Kayenta Mines 

Downdrain 
Channels Terrace Channels Total. Average 

Area Length Rip rap Length Rip rap Length Area Rip rap Haul Distance 
.{ID {g) .{ID {g) .{ID .@9} {g) 

J-7 6,550 4,367 15,200 25,333 75,400 213 29,700 
N-6 8,700 5,800 14,400 24,000 185,020 551 29,800 
J-16 7,700 5,133 9,600 16,000 58,580 417 21,133 ( 

J-19 32,100 21,400 16,900 28,167 166,170 2,687 49,567 
J-21 Single Width 5,200 3,467 12,200 20,333 155,620 542 23,800 
J-21 Double Width 6,050 4,033 12,670 21,117 80,730 428 25,150 

N-9 8,800 5,867 12,000 20,000 52,000 944 25,867 
N-11 8.450 5.633 11.300 18.833 129.920 522 24.467 
Total 83,550 55,700 104,270 173,783 903,440 6,305 229,483 

NOTE: This is conservative to include this activity. With the new OSM Direction, terraces.are minimized. 
References: Chapter 26, Surface Stabilization Plan and Bond Map (Drawing 89800) 
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Active 
Mine Pit 
Area Length1 

(ft) 
N-6 8,700 
J-16 7,700 
J-19 32,100 

J•21 sw .5,200 
J-21 DW 6,050 

N-11 8,450 
N-9 8,800 

Total 77,000 

Notes: 

Table 24-2-5 
FINAL PIT RECLAMATION AREAS (CATEGORY I) 

Black Mesa and Kayenta Mines 

Highwall Advance Miscellanous 
Reduction Four SJ2oil Subtotal TOJ2SOil Grading 

Width Widths Pit AreaL. Stri1212ing Area" Area4 

(ft) (ft) (a c) (a c) (a c) 

234 773 228 0 323 
270 590 175 12 230 
250 964 ·1,005 921 761 
300 789 148 143 251 
N/A 789 255 0 173 
N/A 1,058 250 0 272 
234 633 205 256 483 

2,267 1,332 2,493 

1. Pit widths are shown on the 24-3-1 worksheets: 

Total 
PitArea5 

(a c) 

551 
417 

2,687 
542 
428 
522 
944 

6,091 

2. The Subtotal Pit Area includes the pit area, highwall reduction area, four spoil grading area and any boxcut areas, 
and is based on the equation ((Highwall Reduction Width + Pit Width + Four Spoil Widths)*Length)/43,560 sf/ac. 

3. The advance topsoil area is determined by the equation: ((1 ,500'- Highwall Reduction)*Length)/43,560 sf/ac. 
No grading is required in this area. 

4. The Miscellanous Grading Area was determined for each active mine area from the Mine Plan Map. 
5. The Total Pit Area includes the categories under "Subtotal Pit Area'' (above), the Advance Topsoil Stripping Area 

and the Miscellaneous Grading Area. 

References: Mine Plan Map (Drawing 8521 0) and Range Diagrams for each active mining area. 
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Topsoil 
Mine Distribution 
Area Area Volume 

@g) (ac-ft) 

N-6 551 551 
J-16 417 667 
J-19 2,687 4,299 

J-21SW 542 867 
J-21DW 428 685 

N-11 522 835 
N-9. 944 1,510 

Notes: 

Table 24-2-7 
TOPSOIL AND SUITABLE MATERIAL HANDLING SUMMARY 

Black Mesa and Kayenta Mines 

Average Area 
Topsoil Haul Average Reguiring Additional 

Volume Distance Grade Additional 2.4' Volume 

191 .@ 00 @g) (ac-ft) 

888,947 3,950 2.5 0 0 
1,076,416 1,400 -4.0 167 400 
6,936,043 1,900 2.5 1,075 2,580 
1,399,083 3,500 2.5 217 520 
1,104,811 3,500 2.5 171 411 
1,347,456 1,200 2.5 209 501 
2,436,779 5,300 2.5 378 906 

Additional 
Volume 

191 
0 

645,850 
4,161,626 
839,450 
662,886 
808,474 

1,462,067 

1. The topsoil distribution area includes ramp areas that extent beyond the four spoil pile grading limit. These areas will require 
placement of 1.6' of topsoil (except the N-6 area, which will require only 1' for Initial Program Lands). 

2. Average topsoil haul distance and grade measured from Bonding Map. 
3. 40% of the Permanent Program regraded areas are conservatively. assumed to require 2.4' of additional suitable material. 

Historically, based on spoil sampling, the average suitable material replacement depth has only been approximately 1.5 ft to 2.0 ft., 
whereas, thisestimate is using a total average replacement depth of approx. 2.5 ft. 
Based on PWCC's experience, suitable material borrow sources assumed to exist on highwall side of pit, with average haul distance of 700'. 

References: Bonding Map (Drawing 89800}, Table 24.2.4, Ramp Volume and Grading Summary, 
and Table 24-2-2, Final Pit Reclamation Areas 
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Table 24-2-8 
FACILITY VOLUMES 

Footings, Foundations, Parking. and Storage Areas 
Black Mesa and Kayenta Mines 

~o Borrow Volume -
Concrete Gravel Gravel BiQQlng E!QQio.g Trench Trench For Remaining 

Area Area Area Surface Area Volume Area1 Vofl Vol;j Area4 Co~tet> Facilities Arealj 

~ ~ ~ ~ ~ .(fYl ~ ~ ~ ~ 
Black Mesa 261 4.79 256 413,352 261 1,263,240 413,352 64.1 30,911 516,690 

Kayenta 605 9.09 596 961,401 605 2,928;200 961,401 149.0 58,661 1,201,752 
Joint 213 1.79 211 340,752 213 1,030,920 340,752 52.8- 11,551 425,940 
Total: 1,079 

Notes. 
1. Gravel volume based on 1' depth. 
2. Ripping volume based on 3' ripping depth. 
3. Trench volume equals gravel disposal volume. 
4. Reflects 4' excavation depth; excavated and then replaced for burial of gravel materials. 
5. Reflects 4' removal and replacement depth. 
6. Reflects 1.25' replacement depth. 
7. Reflects 3' borrow depth. 

Reference: Bonding Map (Drawing 89800), Category V, Table 24-2-2 
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Revegetation 
Concrete Remainina Facilitie~ 

Borrow Area' Borrow Area' 

~ ~ 
6.4 106.8 

12.12 248.3 
2.39 88.0 
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Area 
Location ~ 

J-7 150 
J-27 167 
N-5 98 

Black Mesa Total 415 

J-19: R#63 26 
N-9: R#25 27 

N-10 3 
Kayenta Total 56 

Table 24-2-9 
SCORIA PIT RECLAMATION 

Black Mesa and Kayenta Mines 

Disturbed Reclaimed 
% acres % acres 
0 0 0 0 
0 0 0 0 

75 73 0 0 
73 

100 26 0 0 
100 27 0 0 
100 3 0 0 

56 

Reference: Bonding Map (Drawing 89800) 

Undisturbed 
% acres 

100 150 
100 167 
25 24 

0 0 
0 0 
0 0 
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Table 24-2-1 0 
WATER AND SEDIMENTATION PONDS 

Black Mesa and Kayenta Mines 

Kayenta Mine Kayenta Mine (cont.) 
Sediment Embankment Topsoil 

Pond Cleanout Removal Spreading 
Required? Required? Required? 

J16-A y N N 
J16-D y y y 
J16-E y y y 
J16-F y y y 
J16-G y N w 
J16-L y N N 
J19-A y y y 
J19-B y ·v y 
J19-D y y y 
J19-E y y y 

J19-RA y y y 
J19-RB y N N 
J21-A y N N 

J21-A1 y y y 
J21-C y N N 

J21-C2 y y y 
J21-D y y y 
J21-E y y y 
J21-F y y y 

J21-F1 y y y 
J21-G y y y 

J21-G1 y y y 
J21-H y y y 

J21-H1 y y y 
J28-B y y y 
J28-C y y y 
J28-D y y y 
J28-G y y y 
J28-SL y y y 
J7-JR y N N 
KM-A3 y y y 
KM-8 y y y 
KM-C y y y 
KM-D y y y 
KM-E y y y 
KM-E1 y y y 

KM-FWP y y y 
KM-TPB y y y 

KM-TPB1 y y y 
N9-A N y y 
N9-A1 N y y 
N9-A2 N y y 
N9-B N y y 

N9-81 N y y 
N9-B2 N y y 
N9-C N y y 

N9-C1 N y y 
N9-D N y y 
N9-E N y y 
N9-F N y y 

Notes: 
1. Topsoil Volume = 543.0 acre-feet 
2. Embankment Volume= 814,500 cy 
3. Sediment Volume = 92,300 yd" or 1 0% cleaned out with a drag line 

600,000 yd" or 65% excavated with a dozer 

Sediment Embankment 
Pond Cleanout ·Removal 

Required? . Required? 
N9-G N y 
N9-H N y 
N9-l N y 
N9-J N y 

N9-J1 N y 
N9-J2 N y 
N9-J3 N y 
N10-A y y 
N10-A1 y N 
N10-A2 y y 
N10-B y y 

N10-81 y y 
N10-D y N 

N10-D1 y y 
N11-A y N 

N11-A1 y y 
N11-A2 y y 
N11-C y y 
N11-E y y 
N11-G y N 

N11-G1 y y 
N12-C y N 

N12-C1 y y 
N12-C2 y y 
N12-N y y 
N14-B y y 
N14-C y y 
N14-D y N 
N14-E y y 
N14-F y N 
N14-G y N 
N14-H y N 
N14-P y y 
N14-Q y y 
N14-T y y 
N1-AC y y 
N1-F y y 
N1-L y y 
N1-M y y 
N1-0 y y 

N2-RA N N 
N2-RC N N 
N5-F y y 

TPC-A y y 
TPF-A y y 
TPF-D y N 
TPF-E y N 
TS-A y y 
TS-8 y y 

WW-6 y y 

230,800 yd" or 25% is assumed in the incised portion of the pond and would not require removal 
Total Sediment Volume based on % of pond design capacities, 

Reference: Bond Map (Drawing 89800) 
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Pond 

BM-A1 
BM-8 

BM-FWP 
BM-SS 
BM-T 

BM-TW 
CW-A 
J1-A 

J1-RA 
J1-RB 
J27-A 

J27-RA 
J27-RB 
J27-RC 

J2-A 
J3-A 
J3-B 
J3-D 
J3-E 
J3-F 
J3-G 
J3-H 

J3-SL 
J7-A 
J7-B1 
J7-CD 

J7-DAM 
J7-E 
J7-F 
J7-G 
J7-H 
J7-l 
J7-J 
J7-K 
J7-M 
J7-R 

File: 2010_Reclamation Areas-Dimensions.xls 

Table 24-2-10 
WATER AND SEDIMENTATION PONDS 

Black Mesa and Kayenta Mines 

Black Mesa Mine 
Sediment Embankment Topsoil 
Cleanout Removal Spreading Pond 
Required? Required? Required? 

y y y J7-R1 
y y y J7-S 
N y y J7-T 
y y y J7-U 
y y y J7-V 
N y y MW-A 
N y y MW-8 
y N N N10-C 
y N N N12-M 
y N N N5-A 
Y- y y N5-A2 
y y y N5-D 
y y y N5-E 
y y y N5-G 
y N N N6-C 
y y y N6-D 
y y y N6-D1 
y N N N6-E 
y N N N6-G 
y y y N6-H 
y N N. N6-l 
N y y N6-J 
y y y N6-K 
y y y N6-L 
y y y N6-M 
y y y N6-M1 
y N N WW-2 
y y y WW-3 
y y y WW-4 
y y y WW-5 
y y y WW-9 
y y y WW-9A 
y y y WW-98 
y y y WW-9C 
y y y 
y N N 

Black Mesa Mine 
Sediment Embankment Topsoil 
Cleanout Removal Spreading 
Required? Required? Required? 

y y y 
y y y 
y y y 
y y y 
y y 

I 
y 

y y y 
y y y 
y y y 
y y y 
y N N 
y N N 
y y y 
y y y 
y y y 
y y y 
y y y 
y N N 
y y y 
y y y 
y y y 
y y y 
y y y 
y y y 
y N N 
y y y 
N y y 
y y y 
y y y 
y y y 
y y y 
y y y 
y y y 
y y y 
y y y 
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ATTACHMENT 24-3 

MINE AREA (CATEGORY I) WORKSHEETS 
(Areas- Black Mesa Mine: N-6:, Kayenta Mine: J-16, J-19, J-21, N-9, N-11) 

Earthwork Quantity Worksh€et 

Cast/Blast Highwall Worksheet 

Doze Highwall Worksheet 

Doze First Two Spoils Worksheet 

Doze Back Two Spoils Worksheet 

Backfill/Grade Ramps 

General Grading 

Grade Terraces 

Grade Drainages/Downdrains 

Load, Haul, Place Riprap 

Haul and Place Suitable Material 

Revegetation 

Revegetation of Topsoil Stockpiles 



SPOIL 4 SPOIL 3 SPOIL 2 SPOIL 1 

MINE AREA: N6 
Worksheet No. 24-3-1 

Earthwork Quantity Worksheet 

SPOIL 1 SPOIL 2 SPOIL 3 SPOIL 4 

~--773.0' ~ 773.0' 

SLOPE REDUCTION 

Area = 0 
--~~-------------------------Pit Length = 8,700 

Volume = 0 
~--~----~------------------Swelled Volume = 0 

----~------------------

SPOIL TO OPEN PIT 

SCALE 
Spoil 1,2 = 4,870,067 

100' 0 100' 200' -- ----- SPOIL GRADING 
CONTOUR IN'TERVAL N/A 

Spoil 3,4 = 528,444 

AutoCAD: N6Fina1Section.dwg 
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Table: 
Mine Area: 
Project: 

"Earthmoving Activity: 

24-3-04 
N-6 
Backfill Mine Pits 
Doze First Two Spoils 
D11 R Dozer 

Doze first two spoil ridges (first two ·spoils go into pit) 

Characterization of Dozer Used (type, size. etc): 
D11 R, three-shank ripper, U-blade .-------------------------,------------, 

Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 
Material Unit Weight (lb/lcy) 
Density Correction 

Productivity Adjustment Factors 
Operator Factor 
Is operator excellent ( 1) 
Is operator average (.75) 
Is operator poor ( .6) 

Material Factor 

300 
1,100 
-20 
1.4 

2,800 
0.82 

no 
yes 
no 

· ... stockpile ( 1.2) yes 
to cut; frozen -

with tilt cylinder (.8) no 
without tilt cyliner (.7) no 

Normal material ( 1) no 
Hard to drift; (.8) no 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 

_Side by side dozing (1.2) no 
Normal dozing (1.0) yes 

Poor Visibility 
(i.e., dust, rain, snow, fog, no 
or darkness) (0.8) . 

Elevation Factor 
<7,500 feet (1.0) yes 

Quantity of Material to be Moved ( cy) 
4,870,067 

5000 
4500 
4000 
3500 

.E 3000 
):: 2500 
0 
...J 2000 

1500 
1000 
500 

0 
0 

Productivity 
Adjustment 

Factor 

Net Hourly 
Production 

Hours 
Required 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

Estimated Dozing Production 

. 
\ 
\ 
\ 
~"" 

' ""'· --............. -
100 200 300 400 500 600 700 

Average Dozing Distance (feet) 

= 0.75 X 1.20 X 1.4 X 0.82 
Operating Material Grade Density 

Factor Factor Factor Correction 

X 1.00 X 1.00 X 1.00 X 1.00 =I 1.04 
Production Visibility Elevation Direct 

Method Drive 
Trans 

= 1,100 X 1.04 =I 1,139 cy/hr 
Normal Hourly Productivity 

Production Adjustment 
(see graph above) Factor 

= 4,870,067 
Volume 

to be Moved 

I 1,139 x 1 .371 = 5,866 Hours . 
~~----~----~~ 

Net Hourly Work Schedule 
Production Factor 

,J" i\! 2012 
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able: 
line Area: 
reject: 
ask: 
quipment: 

arthmoving Activity: 
oze back two spoil ridges 

24-3-05 
N-6 
Backfill Mine Pits 
Doze Back Two Spoils 
D11 R Dozer 

haracterization of Dozer Used (type, size. etc): 
11 R, three-shank ripper, U-blade 
ower shift transmission (1.0) yes 

escription of Dozer Use: 
verage dozing distance (feet) 
ourly production (from chart) 
rade (in percent) 
rade Correction 
aterial Unit Weight (lb/lcy) 
ensity Correction 

300 
1,100 
-10 
1.2 

2,800 
0.82 

5000 
4500 
4000 
3500 

.2 3000 
): 2500 
~ .2000 

1500 
1000 
500 

0 

Estimated Dozing Production 

.. 
\ 
_\ 

\.. 
~"-

' I 

""' ~ -
·oductivity Adjustment Factors 
perator Factor 0 100 200 300 400 500 600 
operator excellent (1) 
operator average-(.75) 
operator poor (.6) 

aterial Factor 
)ose stockpile (1.2) 
ard to cut; frozen -
with tilt cylinder (.8) 
without tilt cyliner (.7) · 

·able controlled blade (.6) 
ard to drift; (.8) 
::>ck, ripped or blasted (.75) 

·oduction Method/Blade Factor 
; ot dozing (1.2) 

de by side dozing (1.2) 
::>rmal dozing (1.0) 

no 
yes 
no 

yes 

no 
no 
no 
no 
no 

no 
no 
yes 

Productivity 

Adjustment = 0.75 X 

Factor Operator 
Factor 

X 1.00 X 

Production 
Method 

Net Hourly = 1,100 X 

Production Normal Hourly 
Production 

Average Dozing Distance {feet) 

1.20 X 1.2 
Material Grade 
Factor Factor 

1.00 X 1.00 
Visibility Elevation 

0.89 =I 976 
Operating 

--Adjustment 
(see graph above) Factor 

)Or Visibility 
e., dust, rain, snow, fog, 
darkness) (0.8) 

evation Factor 
7 ,500 feet (1.0) 

uantity of Material to be Moved (cy) 
, 528,444'. 

no 
Hours 

Required 

yes 

3ferences: Table 24-2-3, Cat Handbook, Ed. 28. 

= 528,444 I 976 -X 1.371 
Volume Net Hourly Work Schedule 

to be Moved Production Factor 

X 0.82 
Density 

Correction 

X 1.00 
Direct 
Drive 
Trans 

cy/hour 

=I 743 

700 

= 0.89 

hours 
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Table: 
Mine Area: 
Project: 

24-3-06 
N-6 
Backfill and Grade Ramps 
Backfill/Grade Ramps 
D11R Dozer 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
_ .. 

Estimated Dozing Production 

Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in. percent) 

200 
1,600 

0 

5000 

4500 

4000 

3500 

\ 

Grade Correction 
Material Unit Weight (lb/lcy) 
Density Correction 

Productivity Adjustment Factors 
Operator Factor 
Is operator excellent (1) 
Is operator average (.75) 
Is operator poor (.6) 

Material Factor 

1 
2,800 
0.82 

no 
yes 
no 

Loose stockpile ( 1.2) yes 
Hard to cut; frozen-

with tilt cylinder (.8) no 
out tilt cyliner (. 7) no 

. 1al material (1) no 
Hard to drift; (.8) no 
Rock, ripped or blasted (. 75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 
Normal dozing (1.0) yes 

... 3000 
J: 

>= 2500 
0 
..J 2000 

1500 

1000 

500 

0 

0 

Productivity 
Adjustment 

Factor 

Net Hourly 

= 

X 

= 

\ 
\ 

'"' ' ' ~ loo.... -----
100 200 300 400 500 

Average Dozing Distance (feet) 

0.75 X 1.20 X 1.00 
Operating Material Grade 

Factor Factor Correction 

1.00 X 1.00 X 1.00 
Production Visibility Elevation 

Method 

1,600 X 0.74 =I 1,183 
Production Normal Hourly Productivity 

Poor Visibility Production Adjustment 
(i.e., dust, rain, snow, fog, no (see graph above) Factor 
or darkness) (0.8) 

600 700 

X 0.82 
Density 

Correction 

X 1.00 =I 0.74 
Direct 
Drive 
Trans 

cy/hr 

Elevation Factor 
<7,500 feet (1.0) 

Hours 
Required 

= 2,277,133 
Volume 

to be Moved 

I 1,183 x 1.371 =I 2,640 hours 
~~------------~ yes 

Quantity of Material to be Moved ( cy) 
2,277,133 

References: Table 24-2-4, Cat Handbook, Ed. 28 

Net Hourly Work Schedule 
Production Factor 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

·Earthmoving Activity 

24-3-07 
N-6 
General Grading 
General Grading 
D11 R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. 

Characterization of Dozer Used (type. size. etc) 
011 R, three shank ripper, U-blade · 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
323 acres 

Hours 
Required 

= 323 I 
Area to be 

Graded 
(acres) 

0.125 x 1.371 =I 3,544 Hours -----
Net Hourly Work Schedule 
Production Factor 
(acres/hr) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-5 

.. , 
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Table: 
Mine Area: 
Project: 

ask: 
~uipment: 

Earthmoving Activity 
Grade terraces 

24-3-08 
N-6 
Surface Stabilization 
Grade Terraces 
D7R Dozer 

Characterization of Dozer Used (type, size. etc) 
D7R, U-blade . 

Production Rate (lineal fUhr) 

Terrace Requirement 
185,020 

Hours 
Required 

1,060 

lineal feet 

= 185,020 I 
Terrace 

Requirement 
(ft} 

239 Hours 1,060 X 1.371 = I 
~--------------~ 

Production Work Schedule 
Rate Factor 
(fUhr) 

Note: Production rate based on average grading speed of 3 mph and 5 passes (PWCC experience). 

Reference: Table 24-2-6 

._,! /. '·.' 2012 
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·able: 
1ine Area: 
'reject: 

, ·ask: 
~ :quipment: 

:arthmoving Activity 

24-3-09 
N-6 
Surface Stabilization 
Grade Drainages/Downdrains 
D7R Dozer 

• ;rade drainages and downdrains. 

:haracterization of Dozer Used (type, size. etc) 
I?R, U-blade 

'reduction Rate (lineal ft/hr) 800 

lrainages/Downdrains Requirement 
14,400 lineal feet 

Hours 
Required 

= 14,400 I 800 x 1.371 = 
Drainages/Downdrain Production Work Schedule 

Requirement Rate Factor 
(ft) (ft/hr) 

25 Hours 
~--------------~ 

ate: Production rate based on average grading speed of 2 mph and 12 passes (PWCC experience) . 

. eference: Table 24-2-6 
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Table: 
Mine Area: 
Project: 
T sk: 

ipment: 

Earthmoving Activity 

24-3-10 
N-6 

Page 1 

Surface Stabilization 
Load, haul, and place riprap 
988H Loader 
7690 Rear Dump Truck 

Load, haul,and place riprap in main channels and downdrains. 

Characterization of Equipment Used (type. size. etc): 
988H Loader- bucket capacity 7.8 cy 
769DRearDumpTruck-truckcapad~ 30.9 ~eLy~~~~~~~~~~~~~~~~~~~~~~~~ 

Loading and Haulage 
Productivity Factors 
Basic Loader Cycle (min) 
Bulky Material (min) 
Dumped Pile (min) 
Common Loader/Truck Ownership (min) 
Work Hour Factor (50 min/hr) 
Bucket Fill Factor 
Truck Loaded Volume-4 passes ( cy) 
Haulage Distance (ft) 
Effective Grade(%) 

Production Times 
Haul Time (min) 
Dump Time (min) 

:·urn Time (min)· 

Truck/Loader Match (trucks per loader) 
Riprap Haulage Requirement (cy) 

Placement 
Riprap Placement Requirement (ft) 
Placement Rate (ft/shift) 
Shift (hours) 

0.58 
0.03 
0.02 
-0.04 
0.83 
0.85 

26.52 
3,000 

7 

2.9 
1.1 

1.40 

3 
29,800 

7,200 
500 

8 

8000 
~ 
~ 7000 
> 6000 
Q) 
r:: - 5000 
0 ~ 4000 a>J!:! 
g- 3000 
~ 2000 
i5 1000 

0 

8000 
~ 7000 
3: 6000 
~- 5000 
0 ~ 4000 Q) Q) 

g e 3000 

~ ~~~~ 
0 

7690 Loaded Travel Time 

·"" •"" . 
.. ~.. 

v ~ ~ ..... J,....~ 
-+--0% 

li" 1.1 [...- ~I"" '-'~ f.-lr-. -----2% 

llll "'~ l..,.o~ """~ -----4%· 
II'V' 1..--17 ~""" '-'""" 

~I"' 

li"~ t...-1..-- !,..-~ !,..-~~ ~~-- ~f.-FF 
I~V """~ ~~ J.,....l-~--~ ~ ...... 

--*-6% 

~8% 

I"'~ 1--" 
~10% -

0 2 1 . 3{ . } 4 1me mm 
5 6 -15% 

7690 Empty Travel Time 

... Jl. ~ ...., 
,..-: v / 

~ ~~ 
.,.. ,..,.,.. ~ 

......... -+--0% 

""'~ 7 L,...--
, ...,.. ~ ~ ............. 

/ ~ ........ v i...,...oo' i-"' ~ j...o""' -----4% 

A !?' v [......--~ j....-o-!o"'" --..-6% 

~ v ~ ~ l,..oo-" 

~ ~ ~ 
--*-8% 

~ ~ fiP' ~10% -
0 Time~min) 3 4 ~15% 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Loader Cycle 
Time 

Loader Volume 
p_er Cycle 

Loader Cycle 
Time (per truck) 

24-3-10 (cont.) Page 2 
N-6 
Surface Stabilization 
Load, haul, and place riprap 
988H Loader 
7690 Rear Dump Truck 

= 0.58 + 0.03 
Basic Loader Bulky 
Cycle Time Material 

= 7.80 X 0.85 
Bucket Bucket Fill 

Capacity Factor 

= 0.59 X 4 
Loader Passes per 

eTime Truck 

+ 0.02 + -0.04 0.59 min 
Dumped Common 
·Pile Leader/Truck 

=I 6.63 cy 

=I 2.36 min 

7.76 min Truck Cycle 
Time 

= 2.36 + 2.9 + 1.1 + 1.4o =I 
Load Time Haul Time Dump Return L------------~ 

Time Time 

Fleet =( 3 X 26.52 )/( 3 X 7.76 ))( 60 = 
Productivity · Loader/Truck Truck Loaded Loader/Truck Truck Cycle min/hr 

Match Volume Match Time 

Required Fleet = 29,800 I 205 X 1.371 =I 199 hrs 
Hours Riprap Haulage Fleet Work Schedule 

uirement Producti Factor 

· Required Loader =(~7~,_20_0_ I ~-:----5_0_0 __ )x 8 x 1 .371 =l..___1_5_8_.o __ hr_s __ __. 
Hours Riprap Placement Operating Work Schedule 

Placement Rate Shift Factor 
Requirement 

Notes: Riprap placement rate based on PWCC experience. RipraR placement length 
based on 20 percent of main channels and 50 percent of downdrain channels. 

References: Table 24-2-6, Cat Handbook, Ed. 28. 
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Table: 
Mine Area: 
Project: 
T ~ 

ment: 

Earthmoving Activity 

24-3-11 
N-6 
Topsoil/Suitable Material Replacement 
Suitable Material Placement 
637E P-P Scraper 

Haul and place suitable material to graded spoil areas 

Characterization of Equipment Used 
637E P-P Scraper- capacity 31 cy 

Description of Scraper Route (haul distance. % grade. average rolling resistance for each segment. etc.) 
Loaded Distance (ft) 700 

Loaded Grade (%) -5 637E P-P Loaded Travel Time 
Loaded Effective Grade(%) 0 8000 

Empty Distance (ft) 
Empty Grade(%) 
Empty Effective Grade(%) 

Production Times 

Typical Load Time for 637E P""P 
Maneuver and spread or dump 

700 

5 
10 

2.0 
1.2 

Loaded Travel Time (from chart) 0.8 
Empty Travel Time (from chart) 1.2 

i 6000 
C1) 

c-
0 1i) 4000 
B~ 
c 
J9 
U) 2000 
i:5 

0 

0 

~~· ~~ ~ 
~I>< 

"~ 
~ l ... Y ~~ ~""" ~~ 

l.)"" ""'""' "'"'" [,.~ !,..-!,..-

~~ ~I;" ~ ""'!,..-
~ 

~---~---
~---~ 

[,.~ 
~""' 

~---~---
'"'"''"'"' l..i~ ~~ vt j....J...o 

~---~--- 1::1:: ~~ 1-
~~ t-1.-- j..o I:::: I:: 

I,J~ ~~ ~~---
I" 

t-li::::: l;;ii~l== 
~ijJjl ~!Ill' 

2 Time1min) 4 5 

637E P-P Empty Travel Time 

... .. ~ ... 

1,...~ 

~ 

t:~ 

\ ity of Material to be Moved ( cy) 
0 

8000 

7000 

6000 I&~ c:v 1...; 
~ .... 

...... ~ 
~ ...... 

~- 5000 
0 1i) 4000 
C1) . .! 
g- 3000 
ca 
!! 2000 
c 1000 

0 

Cycle Time = 

.,-
0 

2.0 

~~~ ~v ~""" 
~~ vl ...... l...- .,., 

J~ v~~ !..,.oo~ 
!,..-

~~ ~ 

~'e ~~ ~-:: ;..-~p 
~~ ~~ ~~""' 
~~ 

2 Time1min) 

+ 0.8 + 

"""~ ..,...~ ::::~ ~ 
-;;;-

k::~ 
~~ ...... 

~ ...... 

4 5 

1.2 + 1.2 

--+--0% 
-11-2% 
__.._4% 

~6% 

--*--8% 
-e--10% 
---r12% 
--14% 

6 -16% 

--+--0% 
-11-2% 
__.._4% 
~6% 

--*--8% 
-e--10% 
---r12% 
-14% 

6 --+--16% 

5.2 
Load Loaded Maneuver Empty =I min 
Time Trip and Spread Trip 

Time Time Time 

Cycles/Hour = 60 I 5.2 =I 12 cycles/hr 
min/hr Cycle 

Time 
Hourly = 31 X 11.54 =I 358 cy/hr 

Production Adjusted Cycles/ 
Load (cy) Hour 

Hours = 0 I 358 X 1.371 = 0 hrs 
Required Volume Hourly Work Schedule 

Production Factor 
References: Table 24-2-7, Cat Handbook, Ed. 28 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-12 
N-6 
Topsoil/Suitable Material Replacement 
Topsoil Replacement 
637E P-P Scraper 

Haul and place topsoil onto graded spoil areas 

Characterization of Scraper Used (type, capacity. etc) 
637E P-P Scraper- capacity= 31 cy 

Description of Scraper Route (haul distance. % grade, average rolling resistance for each segment. etc.) 
Loaded Distance (ft) 3,000 

~----------------~------------------------------------~ 
Loaded Grade (%) 2.5 
Loaded Effective Grade (%) 7.5 

Empty Distance (ft) 3,000 
Empty Grade(%) -2.5 
Empty Effective Grade(%) 2.5 

Production Times 
Typical Load Time for 657E P-P 2.0 
Maneuver and spread or dump 1.8 

Loaded Travel Time (from chart) 
Empty Travel Time (from chart) 

3.0 
1.8 

Quantity of Material to be Moved (cy) 
888,947 

8000 

i . 6000 
Cl) 
c-
O Q; 4000 
~~ 
c 

"" 0 2000 c ~~ 
0 ... ~ 

0 

8000 

7000 i 6000 

~- 5000 
0 G) 4000 
Cl).e 

g- 3000 

"" 0 2000 
i5 1000 

0 

637E P-P Loaded Travel Time 

&~ 
., 
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.....~ 
~...--~ ./ 

__.,_0% 

---2% 

~~ 
~ ~~ ...-"" 

~ ..... ~...--~ 

v ...... ...... ~ 
...... 

i;o'l,.;' ............ ~ 

-+--4% 
~6% 

,..~ ,r··- ~"" 
...... ......~ -~ ~--~ ~~ ~~ ~~-
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!---' ...... ~-~-

-~ ~---
~ ~ --~ ~::::; f-"' 

-------8% 
--e--10% 
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Timeimin) 
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637E P-P Empty Travel Time 
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Table: 
Mine Area: 
Project: 
Jask: 
=quipment: 

24-3-13 
N-6 
Revegetation 

- Revegetation 
Miscellaneous 

Revegetation Area Description 
N.:.6 Mining Area (Category I) 

Revegetation Area 
Area (acre) 551 

Revegetation= __ 5_5_1_* ( $1;062.50 + 
Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$1,062.50 

Tree and Shrub Costs $0.00 
(per acre) 

Costs Acres $/Acre for seeding, 
fertilizing, mulching 

and fencing 

Reseeding = 551 * 0.5 
Reseeding Cost $845.50 Costs Acres Failure 
{per acre) 

Percent Failure 50% 

References: Table 24-1-3 and 24-2-7. 

0 

* 

$0.00 ) = 
$/Acre for planting 
trees and shrubs 

$845.50 
Reseeding 

Cost 

= 

$585,438 

$232,935 

N-6 24-3-13 



Table: 
·Mine Area: 
Project: 

24-3-14 
N-6 
Revegetation 

Task: 
Equipment: 

Revegetation of Topsoil Stockpiles 
Miscellaneous 

Revegetation Area Description 
N-6 Mining Area (Category I)- Topsoil Stockpiles 

Revegetation Area 
Area (acre) 58 

Revegetation = 58 
Seeding, fertilizing, $1,062.50 Costs Acres 
mulching and fencing 
costs (per acre) 

Tree and Shrub Costs $0.00 
(per acre) 

Reseeding = 58 
Reseeding Cost $845.50 Costs Acres 
(per acre) 

Percent Failure 50% 

References: Table 24-1-3 and 24-2-7. 

~: ... · 

* ( $1,062.50 + $0.00 )= $61,625 
$/Acre for seeding, $/Acre for planting 
fertilizing, mulching trees and shrubs 

and fencing 

* 0.5 * $845.50 = $24,520 
Failure Reseeding 

Cost 



h 32o.o·-j 

f-- 234.0' --j 

150.0' 

SCALE 

100' 0 100' 200' -- -----CONTOUR INTERVAL N/A 

AutoCAD: N6Fina1Section.dwg 

MINE AREA: N6 
Worksheet No. 24-3-1 

Earthwork Quantity Worksheet 

HIGHWALL REDUCTION 

SPOIL 1 SPOIL 2 SPOIL 3 SPOIL 4 
N6 

I... ...1 135.o' 

,... 773.0' 

HIGHWALL REDUCTION 
Area = 7.502 
Pit Length = 16.900 
Volume = 4.695, 700 

n 

Swelled Volume = 5 869 650 
----~~~~------------

SPOIL TO OPEN PIT 
Spoil 1,2 = 3 791 230 

SPOIL GRADING 
Spoil 3,4 = 1 026 520 



Table: 
Mine Area: 

24-3-02 
N-6 

Page 1 

Project: 
Task: 
Equipment: 

Highwall Reduction 
Cast/Blast Highwall 
Driltech D55SP 

Activity Description 
Drill, load,and blast highwall 

Drill Rig is Driltech D55SP 

Highwall Reduction Dimensions: 
X (feet) 234 
Y (feet) 150 
Number of Rows 9 

Drill Pattern (Cast) - 21'x24' 
Hole Diameter (inches) 

Powder Factor {lbs/cy) 

Explosive Weight (lbs)1 

(single hole sequence) 

Drill Pattern (Blast) - 21'x24' 
Hole (inches) 
Powder Factor (lbs/cy) 

Explosive Weight (lbs)2 

(single hole sequence) 

Notes: 

10 5/8 

0.65 

1,859 

97/8 
0.55 

1,502 

Row 

1 

2 
3 

Total 

Row 

4 

5 
6 
7 
8 
9 

Total 

Distance Drill hole Overburden 
to Highwall Footage Volume per Hole 

(ft) (ft) (cy) 

21 "57 1058 

42 51 954 
63 45 849 
126 153 2,861 

Distance Drill hole Overburden 
to Highwall Footage Volume per Hole 

(ft) (ft) (cy) 
84 38 700 

105 32 602 
126 27 504 
147 22 406 
168 17 308 
189 11 210 

819 146 2,730 

1. Weight of explosives (cast rows, 1 ,2, and 3) based on total overburden volume 
and powder factor {0.65 lbs/cy). 

2. Weight of explosives {blast rows, 4 and up) based on total overburden volume 

and powder factor (0.55 lbs/cy). 

. 

N-6 24-3-02 



Table: 24-3-02 (cont. Page 2 
Mine Area: N-6 
Project: Highwall Reduction 
Task: Cast/Blast Highwall 
Equipment: Driltech D55SP 

Activity Description 
Drill, load, and blast highwall 

Drill Rig is Driltech D55SP 

Assumptions 
Drilling Rate (ftlhr) 
Bit Life (hrs) 

Cast 10 5/8" 
Blast 9 7/8" 

Unit Costs 

Bit Cost (per bit) 
Cast 10 5/8" 
Blast 9 7/8" 

Explosives (per pound)2 

Drill Cost (per hour) 

Labor Costs 
Driller Rate (per hour) 

Blaster Rate (per hour) 
Driller/Blaster Helper 
Rate (per hour) 

150 

370 
170 

$2,400 
$1,800 

$0.10 
$196.78 

$26.59 

$27.67 
$13.14 

Total Drill =( 16,900 I 
Footage Pit Length 

Total Overburden=( 16,900 I 
Volume Pit Length 

Drilling = 107,908 I 
Time Total Drill 

Footage 
Drilling = 987 x( 
Cost Drilling 

Time 
+( 1/370 X 

Bit Life 
Load and Blast =( 987 }$: 

Cost1 Drilling 

Time 
+( 2,014,276 X 

Total Overburden 

Volume 

Total Drill =( 16,900 I 
Footage Pit Length 

Total Overburden=( 16,900 I 
Volume Pit Length 

Drilling = 102,984 I 
Time Total Drill 

Footage 
Drilling = 942 x( 
Cost Drilling 

Time 
+( 1/170 X 

Bit Life 

Load and Blast =( 942 X 

cose Drilling· 
Time 

+( 1,922,375 X 

Total Overburden 
Volume 

1--=$~2~3..;..;9,~7 4=-1 __ + $489,634 + 
Drilling Cost Load and Blast 

(Cast Holes) Cost1 

(Cast Holes) 

Notes: 

24 
Drill Hole 
Spacing 

24 
Drill Hole 
Spacing 

150 
Drilling 
Rate) 

$196.78 
Drill Cost 

$2,400 
Bit Cost 
$27.67 

Blaster 

Rate 
0.65 

Powder 

Factor 

24 
Drill Hole 

Spacing 
24 

Drill Hole 
Spacing 

150 
Drilling 
Rate 

$196.78 
Drill Cost 

$1,800 
Bit Cost 

$27.67 

Blaster 
Rate 
0.55 

Powder 
Factor 

$232,665 
Drilling Cost 

(Blast Holes) 

)x 153 = I 107,908 feet 
Total Drillhole 

Footage (Rows 1-3) 
)x 2,861 = I 2,014,276 cy 

Total Overburden 
Volume (Rows 1-3) 

X 1.371 = I 987 hours 
Work Schedule 

Factor 
+ $26.59 + $13.14 

Driller Driller Helper 
Rate Rate 

»=I $239,741 I 

X $13.14 ) 
Blaster Helper 

Rate 
X $0.10 >=I $489,634 1 

Explosive Cost 

)x 146 = I 102,984 feet 
Total Drillhole 

Footage (Rows 4 and up) 
)x 2,730 = I 1,922,375 cy 

Total Overburden 
Volume (Rows 4 and up) 

X 1.371 = I 942 hours 
Work Schedule 

Factor 
+ $26.59 + $13.14 

Driller Driller Helper 
Rate Rate 

n=l $232,665 I 

X $13.14 )" 

Blaster Helper 
Rate 

X $0.10 >=I $448,071 I 
Explosive Cost 

+ $448,071 = 1 s1,410,11o1 
Load and Blast 

Cost1 

(Blast Holes) 

1. Assumes continuous drill/load/blast sequence with loading and blasting time being roughly equivalent to drilling time. 
2. All explosive supplies (i.e. explosives, primers, etc.) are included in explosives cost. 

References: Tables 24-1-1,24-1-2,24-2-3, and 24-3-1. 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-3-03 
N-6 
Backfill Mine Pits 
Doze Highwall 
D11R Dozer 

Doze blasted highwall reduction material into pit 

Characterization of Dozer Used <type. size. etc): 
011 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Estimated Dozing Production 

Description of Dozer Use: 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 

Material Unit Weight (lb/lcy) 

Density Correction 

Productivity Adjustment Factors 

Operator Factor 
Is operator excellent (1) 
Is operator average (.75) 
Is operator poor (.6) 

Material Factor 
Loose stockpile (1.2) 
Hard to cut; frozen -

with tilt cylinder (.8) 
without tilt cyliner (.7) 

Normal material (1) 
Hard to drift; (.8) 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor 
Slot dozing (1.2) 
Side by side dozing (1.2) 
Normal dozing (1.0) 

Poor Visibility 
(i.e., dust, rain, snow, fog, 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) 

193 
1,610 
-25 
1.5 

2,800 

0.82 

no 
yes 
no 

no 

no 
no 
yes 
no 
no 

no 
no 
yes 

no 

yes 

Quantity of Material to be Moved (cy) 
4,402,238 

5000 

4500 
4000 

3500 

3000 

2500 
2000 

1500 
1000 

500 

0 

. 
\ 
\ 
\ 

' """"" ............... 

0 100 200 300 

Productivity = 0.75 X 1.00 
Adjustment Operator Material 

Factor Factor Factor 

X 1.00 X 1.0 
Production Visibility 

Method 

Net Hourly 1,610 X 0.92 
Production Normal Hourly Productivity 

Production Adjustment 

(see graph above) Factor 

Hours = 4,402,238 I 1,488 
Required Volume Net Hourly 

to be Moved Production 

Note: Quantity of material to be moved includes swelled highwall reduction volume 
from Table 24-2-31ess 25% for blast casting 

References: Tables 24-2-3 and 24-3-2, and Cat Handbook, Ed. 28 

400 500 600 700 

X 1.5 X 0.82 
Grade Density 

Correction Correction 

X 1.00 X 1.00 =I 0.92 
Elevation Direct 

Drive 
Trans 

=I 1,488 cyjhr 

X 1.371 =I 4,058 Hours 
Work Schedule 

Factor 

N-6 24-3-03 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-3-04 
N-6 
Backfill Mine Pits 
Doze First Two Spoils 
D11R Dozer 

Doze first two spoil ridges (first two spoils go into pit) 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission {1.0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 285 
Hourly production (from chart) 1,150 
Grade (in percent) -20 
Grade Correction 1.4 
Material Unit Weight (lb/lcy) 2,800 

Density Correction 0.82 

Productivity Adjustment Factors 

Operator Factor 
Is operator excellent (1) no 
Is operator average (.75) yes 
Is operator poor {.6) no 

Material Factor 
Loose stockpile (1.2) yes 

5000 

4500 
4000 

3500 
... 3000 

~ 2500 
0 
_, 2000 

1500 

1000 

500 

0 

0 

Estimated Dozing Production 

\ 
\ 
\. 

""" "' 
' 

"' ..........___ .... 

100 200 300 400 500 600 

Average Dozing Distance (feet) 

Hard to cut; frozen -
with tilt cylinder (.8) no 

Productivity = ~=---0-.7~5~- x 1.20 x --:::G:-1r_a.4d-:-e __ x 0.82 
Adjustment Operating Material Density 

without tilt cyliner (.7) no 
Normal material (1) no 
Hard to drift; (.8) no 
Rock, ripped or blasted {.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 
Normal dozing (1.0} yes 

Poor Visibility 
(i.e., dust, rain, snow, fog, no 
or darkness) (0.8) 

Factor Factor Factor F~ctor Correction 

Net Hourly 
Production 

X 1.00 X 

Production 
Method 

1,150 X 

Normal Hourly 

Production 
(see graph above) 

1.00 
Visibility 

1.04 
Productivity 

Adjustment 
Factor 

X 1.00 X 1.00 
Elevation Direct 

Drive 
Trans 

=I 1,190 cy/hr 

700 

=I 1.04 

Elevation Factor 
<7,500 feet (1.0) 

Hours 
Required 

3,791,230 
Volume 

to be Moved 

1 , 190 x 1.371 = I 4,368 Hours 
yes 

Quantity of Material to be Moved (cy) 
3,791,230 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

Net Hourly Work Schedule 
Production Factor 

N-6 24-3-04 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 
Doze back two spoil ridges 

24-3-05 
· N-6 

Backfill Mine Pits 
Doze Back Two Spoils 
D11R Dozer 

Characterization of Dozer Used <type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 

Material Unit Weight (lb/lcy) 

Density Correction 

Productivity Adjustment Factors 

Operator Factor 

100 
2,800 

-10 
1.2 

2,800 

0.82 

5000 
4500 
4000 
3500 

.. 3000 
~ 2500 
g 2000 

1500 
1000 
500 

0 

0 

Estimated Dozing Production 

\ 
\ 
\. 

""" ' ........... .............._ 

100 200 300 400 500 600 
Is operator excellent (1) 
Is operator average (.75) 
Is operator poor (.6) 

no 
yes 

Average Dozing Distance (feet) 

Material Factor 
Loose stockpile (1.2) 
Hard to cut; frozen -

with tilt cylinder (.8) 
without tilt cyliner (.7) 

Cable controlled blade (.6) 
Hard to drift; (.8) 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor 
Slot dozing (1.2) 
Side by side dozing (1.2) 
Normal dozing (1.0) 

Poor Visibility 

no 

yes 

no 
no 
no 
no 
no 

no 
no 
yes 

no 

Productivity 

Adjustment = 0.75 X 1.20 X 

Factor Operator Material 
Factor Factor 

X 1.00 X 1.00 X 

Production Visibility 
Method 

Net Hourly 2,800 X 0.89 =I 
Production Normal Hourly Operating 

Production Adjustment 
(see graph above) Factor 

1.2 X 0.82 
Grade Density 
Factor Correction 

1.00 X 1.00 
Elevation Direct 

Drive 
Trans 

2,484 cy/hour 

700 

=I 0.89 

(i.e., dust, rain, snow, fog, 
or darkness) (0.8) Hours 

Required 
= 1 ,026,520 I 

Volume 
2,484 x 1 .371 = IL-_5;;...;6;.;;..7_....;h.;;.;o;;...;u.;.;.rs..:.....__--l 

Net Hourly Work Schedule 
Elevation Factor 
<7,500 feet (1.0) 

Quantity of Material to be Moved (cy) 
1,026,520 

yes 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

to be Moved Production Factor 

N-6 24-3-05 



Table: 
Mine Area: 

24-3-06 
N-6 

Project: 
Task: 
Equipment: 

Backfill and Grade Ramps 
Backfill/Grade Ramps 
D11R Dozer 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1 .0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 200 
Hourly production (from chart) 1,600 
Grade (in percent) 0 
Grade Correction 1 
Material Unit Weight (lb/lcy) 2,800 
Density Correction 0.82 

Productivity Adjustment Factors 

Operator Factor 
Is operator excellent (1) no 
Is operator average (.75) yes 

Is operator poor (.6) no 

Material Factor 
Loose stockpile (1.2) yes 
Hard to cut; frozen -

with tilt cylinder (.8) no 
without tilt cyliner (.7) no 

Normal material (1) no 
Hard to drift; ( .8) no 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 
Normal dozing (1.0) yes 

5000 

4500 

4000 

3500 

.. 3000 

~· 2500 

..1 2000 

1500 

1000 

500 

0 
0 

Productivity 
Adjustment 

Factor 

Net Hourly 

X 

Estimated Dozing Production 

\ 
\ 
\ 

"" ' "' -............_ 
----

100 200 300 400 500 

Average Dozing Distance (feet) 

0.75 X 1.20 X 1.00 

Operating Material Grade 
Factor Factor Correction 

1.00 X . 1.00 X 1.00 
Production Visibility Elevation 

Method 

1,600 X 0.74 =I 1,183 
Production Normal Hourly Productivity 

Poor Visibility Production Adjustment 
(i.e., dust, rain, snow, fog, no (see graph above) Factor 
or darkness) (0.8) 

600 700 

X 0.82 

Density 
Correction 

X 1.00 =I 0.74 
Direct 
Drive 
Trans 

C'J.Ihr 

Elevation Factor 
<7,500 feet (1.0) 

Hours 
Required 

= 2,927,742 
Volume 

to be Moved 

1,183 x 1 .371 =L..-13.;;.:,~3..;.94..;._,...;;h.;.;o;...;;u..;.rs..;._,_--l 
Net Hourly Work Schedule yes 

Quantitv of Material to be Moved (cy) 
2927742 

References: Table 24-2-4, Cat Handbook, Ed. 28 

Production Factor 

N-6 24-3-06 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24:3-07 
N-6 
General Grading 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. 

Characterization of Dozer Used (tvpe, size. etc) 
D11 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1 .0 

Acres to be Graded 
57 acres 

Hours 

Required 

57 

Area to be 
Graded 
(acres) 

0.125 X __ 1._37_1 __ =I 625 
Net Hourly Work Schedule 
Production Factor 
(acres/hr) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-5 

Hours 

N-6 24-3-07 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 
Grade terraces 

24-3-08 
N-6 
Surface Stabilization 
Grade Terraces 
D7R Dozer 

Characterization of Dozer Used (type. size. etc) 
D7R, U-blade 

Production Rate (lineal ft/hr) 

Terrace Requirement 
185,020 

Hours 

Required 

1,060 

lineal feet 

185,020 

Terrace 
Requirement 

(ft) 

1 ,060 x 1.371 = I 239 Hours 
~-----------------------------------~ 

Production Work Schedule 
Rate Factor 
(ft/hr) 

Note: Production rate based on average grading speed of 3 mph and 5 passes (PWCC experience). 

Reference: Table 24-2-6 

N-6 24-3-08 
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·Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-09 
N-6 
Surface Stabilization 
Grade Drainages/Downdrains 
D?R Dozer 

Grade drainages and downdrains. 

Characterization of Dozer Used (type. size. etc) 
D?R, U-blade 

Production Rate (lineal ft/hr) 800 

Drainages/Downdrains Requirement 
28,800 lineal feet 

Hours 
Required 

28,800 800 x 1.371 = I 49 Hours 
~------------------------------~~ 

Drainages/Downdrain Production Work Schedule 
Requirement Rate Factor 

(ft) (ft/hr) 

Note: Production rate based on average grading speed of 2 mph and 12 passes (PWCC experience). 

Reference: Table 24-2-6 

N-6 24-3-09 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

J!!!IE t& ·w _ 

24-3-10 
N-6 

Page 1 

Surface Stabilization 
Load, haul, and place riprap 
988F Loader Series II 
769D Rear Dump Truck 

Load, haul,and place riprap in main channels and downdrains. 

Characterization of Equipment Used <type. size. etc): 
988F Loader Series II- bucket capacity 7.8 cy 

- I __ L ___ -- __ :; 

769D Rear Dump Truck- truck capacity 30.9 ,c"-y------------------------, 

Loading and Haulage 
8000 Productivitv Factors > 7000 

Basic Loader Cycle (min) 0.58 ~ 6000 
Bulky Material (min) 0.03 ~-- 5000 
Dumped Pile (min) 0.02 

0 j 4000 g._ 3000 
Common Loaderrrruck Ownership (min) -0.04 111 

2000 1ii 
Work Hour Factor (50 min/hr) 0.83 iS 1000 

Bucket Fill Factor 0.85 0 

Truck Loaded Volume-4 passes (cy) 26.52 
Haulage Distance (ft} 3,000 
Effective Grade(%) 7 

Production Times 
Haul Time (min) 2.9 8000 

~ 7000 
Dump Time (min) 1.1 

== 
6000 

Return Time (min) 1.40 ~ ...... 5000 
<; 1 4000 

Truck/Loader Match (trucks per loader) 3 
g::. 3000 
111 2000 

Riprap Haulage Requirement (cy) 59,250 1ii 
1000 iS 

0 

Placement 
Riprap Pla<;ement Requirement (ft) 17,780 
Placement Rate (ft/shift) 500 
Shift (hours) 8 

7690 Loaded Travel Time 

v 1--' 1-" 
~ I' 1-" 

I/ 1-" 
~ r"' 1-" 

1/.~ "' ~ 1-
~k ~ 1-

0 

7690 Empty Travel Time 

" v.v vr- ...... 1--"' 
~ :..,....- ...... v ........ 

....... ~ ...... v ..,...I-""" ,.......I-""" 
AV" Vv ':::- ........ 

1-"" 

&~ :::;;--

-~-
0 Time~min) 3 

... 
~0% 

_....,..2% 

-4% 

~6% 

---8% 
-10% 

5 6 --15% 

oJ I"' 
i---"~--""r"" 

-4% 

......_6% 

~8% 

"""iE--10% 

4 -e-15% 

N-6 24-3-10 
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Table: 24-3-10 (cont.) Page2 
Mine Area: N-6 
Project: Surface Stabilization 
Task: Load, haul, and place riprap 
Equipment: 988F Loader Series II 

769D Rear Dump Truck 

Loader Cycle 0.58 + 0.03 + 0.02 + -0.04 9 
Time Basic Loader Bulky Dumped Common 

Cycle Time Material Pile Leader/Truck 

Loader Volume 7.80 X 0.85 =I 6.63 cy 
per Cycle Bucket Bucket Fill 

Capacity Factor 

Loader Cycle 0.59 X 4 =I 2.36 min 

Time (per truck) Loader Passes per 

Cycle Time Truck 

Truck Cycle 2.36 + 2.9 + 1.1 + 1.40 9 
Time Load Time Haul Time Dump Return 

Time Time 

Fleet =( 3 X 26.52 )/( 3 X 7.76 )x 
Productivity Loader/Truck Truck Loaded Loader/Truck Truck Cycle 

Match Volume Match Time 

Required Fleet 59,250 205 X 1.371 =I 396 hrs 
Hours Riprap Haulage Fleet Work Schedule 

Requirement Productivity Factor 

Required Loader =( 17,780 500 )x 8 X 1.371 =I 
Hours Rip rap Placement Operating Work Schedule 

Placement Rate Shift Factor 
Requirement 

Notes: Riprap placement rate based on PWCC experience. Riprap placement length 
based on 20 percent of main channels and 50 percent of downdrain channels. 

References: Table 24-2-6, Cat Handbook, Ed. 28. 

0.59 min 

7.76 min 

60 =I 205 cy/hr 
min/hr 

390.1 hrs 

N-6 24-3-10 (cont.) 



0 
Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-11 
N-6 
Topsoil/Suitable Material Replacement 
Suitable Material Placement 
637E P-P Scraper 

Haul and place suitable material to graded spoil areas 

Characterization of Equipment Used 
637E P-P Scraper - capacity 31 cy 

Description of Scraper Route (haul distance. % grade. average rolling resistance fore·a:ch segment. etc.) 
Loaded Distance (ft) 700 

. Loaded Grade (%) -5 637E P-P Loaded Travel Time 
Loaded Effective Grade(%) 0 sooo 

~'· ,..lA 
~ 
~~ 

~ Empty Distance (ft) 

Empty Grade (%) 

700 

5 
10 

i 6000 
Cll ~ ,/ I--'~--' 

,.. 

Empty Effective Grade (%) 

Production Times 

Typical Load Time for 637E P-P 
Maneuver and spread or dump 

1.0 
0.6 

Loaded Travel Time (from chart) 0.4 
Empty Travel Time (from chart) 0.6 

Quantity of Material to be Moved (cy) 
0 

c.-.. 81 4000 
c 

-m 2000 
i5 

0 
0 

8000 

7000 

~ 6000 

:!! ..... 5000 

~ j 4000 
g ._. 3000 

~ 2000 
1000 

0 

Cycle Time 

,~ )"' ,.....1--" ........ ~~ ... 

~~ // 
~ ...... ........ ~I"" ...; ~i-"' ~~---~ 

,..... ...... 

!-"' ~I-" i:=P !==;... 
~ ,.. i--1--" 

~~ f::::r:::: ~-";:;; :iii'"' 
IIIIJill"" 

2 Time1min) 4 5 

637E · P-P Empty Travel Time 

&~ .... I-' ~--"' 
~)"' 1/~ ,..I-"~"" t:::~· 

~ v I"' ~ ~j:::P' 

.. ~ ,.. .... ~ ~:===~==-

e ,.. .... ~ ... ~ ... P' 

"'~ !-:::;..."" 

--~~~~--
0 1 2 Timeimin) 4 5 

1.0 + 0.4 + 0.6 + 0.6 

-+-0% 
-2% 
--A--4% 
--H-6% 
--¥--8% 
-10% 
-l-12% 
--14%. 

6 --16% 

-+-0% 
-2% 
--A--4% 
--H-6% 
----8% 
-10% 
-1-12% 
--14% 

6 -+-16% 

2.6 

Load Loaded Maneuver Empty =I min 
Time Trip and Spread Trip 

Time Time Time 

Cycles/Hour = 60 2.6 =I 23 c~cles/hr 
min/hr Cycle 

Time 
Hourly 31 X 23.08 =I 715 cyjhr 

Production Adjusted Cycles/ 
Load (cy) Hour 

Hours 0 715 X 1.371 =I 0 hrs 
Required Volume Hourly Work Schedule 

Production Factor 

References: Table 24-2-7, Cat Handbook, Ed. 28 

N-6 24-3-11 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-12 
N-6 
Topsoil/Suitable Material Replacement 
Topsoil Replacement 
637E P-P Scraper 

Haul and place topsoil onto graded spoil areas 

Characterization of Scraper Used (type, capacity, etc} 
637E P-P Scraper- capacity= 31 cy 

Description of Scraper Route (haul distance. % grade. average rolling resistance for each segment. etc~} 

Loaded Distance (ft} 3,950.-------------------------------. 
Loaded Grade(%) 2.5 
Loaded Effective Grade(%) 7.5 

Empty Distance (ft) 

Empty Grade (%} 

Empty Effective Grade(%) 

Production Times 

. 3,950 

-2.5 

2.5 

8000 

I 
;: 6000 
:; 
! 4000 
0 
8 a 2ooo 
Ui ~ 

637E P-P Loaded Travel Time 

~~~ ,.!.A ..... ~--'~ 

~~ 
if ~~ 

!--'~ ""' 
~~ 

... ..v ,.~ .,. .... 

~~ 
,,.... 

~~ ~~ 
~f-"' 

~ -
_ .... 

.... ,.....,. 
!--'~ 1-~--' ..... ..... ~,;I-

~ .-.:::;..., ... 

'""''* 
~ 

:-f-'::=: 

-+-0% 
-2% 
_..,_4% 
--K--6% 
-----8% 
-10% 
--l--12% 

Typical Load Time for 657E P-P 
Maneuver and spread or dump 

1.0 
0.6 iS 

0 ~·--
--14% 
--16% 

Loaded Travel Time (from chart) 
Empty Travel Time (from chart) 

3.2 
1.5 

Quantitv of Material to be Moved (cy) 
814,279 

0 

8000 
7000 

~ 6000 
! .-. 5000 
~ 1 4000 
g :!:;:. 3000 
Ill 
Ui 2000 
Q 1000 

0 

Cycle Time 

Cycles/Hour = 

Hourly 
Production 

Hours 
Required 

References: Table 24-2-7, Cat Handbook, Ed. 28 

0 

2 
Time1min) 

4 5 6 

637~ P-P Empty Travel Time 

Ia. ,.., 
&.~ v~" ~ .... ~ -+-0% 

~ I.-'~' ........ ~~~ -2% 

~ ..... ""' 
.....~ ...... :::;:::::: 

_..,_4% 

[.jjl~ ~"'.,. ~~ ===i=:=.p --K--6% 

~t:""" ........ ,,~ -8% 
-10% 

L.tl~ ..... ~ ::::::;io" 
--1--12% 

.,jlii~ --14% 

1 2 
1mm) Time 

4 5 6 -+-16% 

1.0 + 3.2 + 0.6 + 1.5 
=I 

6.3 

Load Loaded Maneuver Empty min 
Time Trip and Spread Trip 

Time Time Time 

60 6.3 =I 10 cz:cles/hr 
min/hr Cycle 

Time 
31 X 9.52 =I 295 cy/hr 

Adjusted Cycles/ 
Load (cy) Hour 

814,279 295 X 1.371 = 13782.455 hrs 
Volume Hourly Work Schedule 

Production Factor 

N-6 24-3-12 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-3-13 
N-6 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
N-6 Mining Area (Category I) 

Revegetation Area 
Area (acre) 505 

Revegetation = 
Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$926.00 Costs 

Tree and Shrub Costs $315.00 
(per acre) 

Reseeding 
Reseeding Cost 
(per acre) 

$812.00 Costs 

Percent Failure 50% 

References: Table 24-1-3 and 24-2-7. 

505 * ( $926.00 + $315.00 ) = $626,355 
Acres $/Acre for-seeding;:-:: $/Acre-.:tor planting 

505 

Acres 

fertilizing, mulching trees and shrubs 
and fencing 

0.5 

Failure 

$812.00 

Reseeding 
Cost 

$204,916 

N~6 24-3-13 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-3-14 
N-6 
Revegetation 
Revegetation of Topsoil Stockpiles 
Miscellaneous 

Revegetation Area Description 
N-6 Mining Area (Category I) -Topsoil Stockpiles 

Revegetation Area 
Area (acre) 77 

Revegetation = __ 7;...::7 __ * ( $926.00 
Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$926.00 Costs Acres $/Acre for seeding, 

Tree and Shrub Costs $315.00 
(per acre) 

Reseeding Cost 
(per acre) 

$812.00 

Percent Failure 50% 

Reseeding 

Costs 

References: Table 24-1-3 and 24-2-7. 

77 

Acres 

fertilizing, mulching 
and fencing 

0.5 
Failure 

+ $315.00 ) = $95,681 
$/Acre for planting· 
trees and shrubs. 

$812.00 

Reseeding 
Cost 

$31,303 

N-6 24-3-14 



ATTACHMENT 24-3 

MINE AREA (CATEGORY I) WORKSHEETS 
(Areas -Black Mesa Mine: N-6:, Kayenta Mine: J-16, J-19, J-21, N-9, N-11) 

Earthwork Quantity Worksheet 

Cast/Blast Highwall Worksheet 

Doze Highwall Worksheet 

Doze First Two Spoils Worksheet 

Doze Back Two Spoils Worksheet 

Backfill/Grade Ramps 

General Grading 

·Grade Terraces 

Grade Drainages/Downdrains 

Load, Haul, Place Riprap 

Haul and Place Suitable Material 

Revegetation 

Revegetation of Topsoil Stockpiles 



Hine Area J-16. 

Project Open- -~-it Ba.ckfilli'i-1·~_. .. _ .. 

Date - Open Pi~ ~ac~iilling· 

WORKSHEET- NO. J~16-l 

E~_THWORK QUANTITY WORKSHEET 

~ ... ; - . ·: : 
• • • • • ..... : •, ~ ,1,· • : ... I : 
• •• • o , o •' I :~I '5., to' • 

... '.· 
~ •. -

~ . . . . . . ' .. :· . · .. ! 

- - . 

,,.,_., ... _,_."' ..... ,,,A fi.•t ~ ; ;, ,,~,, . f' : :; ,;n~:,V',:>':'< .' ... ,,, ->, .<i ,, ··/ c,.":~'j,,;:!f;; •;if,:; •. : . ,.;;:j~ •.!~,;,~i·i)~~Mfi .;.;·:1'\!f>: . >i-<1#-i~;~-,~;:, i:1t.1;.~ i~{{¥*'l'l'~~1iV-i• 

!POll..'!' SPOil. 
I 2 

~,,,. · TO~OIL REWOVED - ·-
~-·----=...:;.:....::.=..:.::.._.:.:.::..:::..::~~~~....:_ __ _ , ---

~ ~----------,soo• ----~--------------••+,+•~·~3~o· __ ~~---------590-'----------~~ 

Highwall Reduction 

Area = 3, 920 sq. ft. (digitized area) 
Pit Length= 7,700 ft. 
Volum~ = 1,117,900 cu. yd. (for drilling and shooting)' 
Volume (including25% swell) = 1,397,400 cu. yd. {for 

SEoil to 0Een Pit 

Spoil 1, 2 = 8,350 sq. ft. X 7,700 ft. = 2 ' 3 81, 3 0 0- cu . 

Sooil G:r::-ading_ 
* 

-JAN 2012 

APPRoVED ·: 
. ..._ 

Spoil 3, <.4 - 1,730 sq. ft. X 7,700 ft. = 493,4'00 cu. yd. 

24-3-18 Revised 07/19/96 



Table: 
Mine Area: 

24-3-02 
J-16 

Page 1 

Project: 
Task: 

Highwall Reduction 
Cast/Blast Highwall 

Equipment: Atlas Copco Pit Viper 271 

Activity Description 
Drill, load, and blast highwall 

Drill Rig is Atlas Copco Pit Viper 271 

Hiqhwall Reduction Dimensions: 
X (feet) 270 
Y (feet) 139 
Number of Rows 10 

Drill Pattern (Cast)- 21'x24' 
Hole Diameter (inches) 

Powder Factor (lbs/cy) 
Explosive Weight (lbs)1 

(single hole sequence) 

Drill Pattern (Blast)- 21'x24' 
Hole (inches) 
Powder Factor (lbs/cy) 
Explosive Weight (lbs)2 

(single hole sequence) 

Notes: 

10 5/8 
0.65 
1,766 

9 7/8 
0.55 
1,768 

Row 

1 

2 
3 

Total 

Row 

4 
5 
6 
7 
8 
9 
10 

Total 

Distance Drillhole Overburden 
to Highwall Footage Volume per Hole 

(ft) {ft} (cy) 

21 53 989 

42 49 906 
63 44 822 
126 146 2,717 

Distance Drillhole Overburden 
to Highwall Footage Volume per Hole 

{ft) (ft) (cy) 
84 37 694 

105 33 616 
126 29 538 
147 25 459 
168 20 381 
189 16 302 
210 12 224 

1,029 172 3,214 

1. ·Weight of explosives (cast rows, 1,2, and 3) based on total overburden volume 
and powder factor (0.65 lbs/cy). 

2. Weight of explosives (blast rows; 4 and up) based on total overburden volume 
and powder factor (0.55 lbs/cy). 

t 
lYJ 

J-16 24-3-02 



Table: 24-3-02 (co Page 2 
Mine Area: J-16 
Project: Highwall Reduction :~~Liil.fS1~$1{!i~~lf.~}~~~~~---4t~Bil[~i 
Task:· Cast/Blast Highwall 
Equipment: Atlas Copco Pit Viper 27 

Activity Description 
Drill, load, and blast highwall 

Drill Rig is Atlas Copco Pit Viper 271 

Assumptions 
Drilling Rate (ft/hr) 
Bit Life (hrs) 

Cast 10 5/8" 
Blast 9 7/8" 

Unit Costs 
Bit Cost (per bit) 

Cast 10 5/8" 
Blast 9 718" 

Explosives (per pound)2 

Drill Cost (per hour) 

150 

370 
170 

$2,905 
$2,175 
$0.19 

$362.37 

Total Drill =( 7,700 I 
Footage Pit Length 

Total Overburder =( 7,700 I 
Volume Pit Length 

Drilling = 46,707 I 
Time Total Drill 

Footage 
Drilling = 427 x( 
Cost Drilling 

Time 
+( 11370 X 

Bit Life 
Load and Blast =( 427 X 

Cost1 Drilling 
Time 

+( 871,860 X 

Total Overburden 
Volume 

24 )x 146 = 146,707 feet 
Drill Hole Total Drillhole 
Spacing Footage (Rows 1-3) 

24 )x 2,717 = 1871,860 cy-
Drill Hole Total Overburden 
Spacing Volume (Rows 1-3) 

150 X 1.371 = 1427 hours 
Drilling Work Schedule 
Rate Factor 

$362.37 + $33.47 + $21.07 
Drill Cost Driller Driller Helper 

Rate Rate 
$2;905 >>=I $181,387 I 
Bit Cost 
$34.55 X $21.07 ) 
Blaster Blaster Helper 

Rate Rate 
0.65- X $0.19 )= l$418,541 I 

Powder Explosive Cost 
Factor 

l;l.l~~tli~ll§~!fBJ~Vl~!4~rit:Jjfp):~¥~~~~t¥"~"1!i~E 
Labor Costs 
Driller Rate (per hour) 
Blaster Rate (per hour) 
Driller/Blaster Helper 
Rate (per hour) 

$33.47 
$34.55 
$21.07 

Total Drill =( 7,700 I 24 )x 172 = 155,248 
Footage Pit Length Drill Hole Total Drillhole 

Spacing Footage (Rows 4 and up) 
otal Overburder =( 7,700 I 24 )x 3,214 = 11,031,287 

Volume Pit Length. Drill Hole Total Overburden 
Spacing Volume (Rows 4 and up) 

Drilling = 55,248 I 150 X 1.371 = 1505 
Time Total Drill Drilling Work Schedule 

Footage Rate Factor 
Drilling = 505 x( $362.37 + $33.47 + $21.07 
Cost Drilling Drill Cost Driller Driller Helper 

Time Rate Rate 
. +( 1/170 X $2,175 »=I $217,052 I 

Bit Life Bit Cost 

Load and Blast =( 505 X $34.55 X $21.07 ) 
Cost1 Drilling Blaster Blaster Helper 

Time Rate Rate 
+( 1,031,287 X 0.55 X $0.19 )= l$475,481 
Total Overburden Powder Explosive Cost 

Volume Factor 

$181,387 + -$418,541 + $217,052 + $475,481 = l$1,292,462 
Drilling Cost Load and Blast Drilling Cost _ Load and Blast 
(Cast Holes) Cost1 (Blast Holes) Cost1 

Notes: (Cast Holes) (Blast Holes) 
1. Assumes continuous drill/load/blast sequence with loading and blasting time being roughly equivalent to drilling time. 
2. All explosive supplies (i.e. explosives, primers, etc.) are included in explosives cost. 
References: Tables 24-1-1, 24-1-2, 24-2-3, and 24-3-1. 

feet. 

cy 

hours 

I 

J-16 24 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-3-03 
J-16 
Backfill Mine Pits 
Doze Highwall 
D11R Dozer 

Doze biasted highwall reduction material into pit 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 

5000 
4500 
4000 
3500 

Grade Correction 
Material Unit Weight (lb/lcy) 
Density Correction 

250 
1,300 
-20 
1.4 

2,800 
0.82 

1: 3000 
>= 2500 
g 2000 

Productivity Adjustment Factors 
Operator Factor 
Is operator excellent (1) 
Is operator average (.75) 
Is operator poor (.6) 

Material Factor 

no 
yes 
no 

1500 
1000 
500 

0 

0 

Loose stockpile (1.2) no Productivity = 
Hard to cut; frozen - Adjustment 

Estimated Dozing Production 

\ 
\ 
>~ 

~ 

"""'-
"""""' ---

100 200 300 400 500 600 700 

Average Dozing Distance (feet) 

0.75 X 1.00 X 1.4 X 0.82 
Operator Material Grade Density 

with tilt cylinder (.8) no Factor Factor Factor Correction Correction 
without tilt cyliner (. 7) no 

Normal material (1) yes X 1.00 X 1.0 
Hard to drift; (.8) no Production Visibility 
Rock, ripped or blasted (.75) no Method 

Production Method/Blade Factor 
Slot dozing (1.2) no 

-Side by side dozing (1.2) no Net Hourly 1,300 X 0.86. 
Normal dozing (1.0) yes Production Normal Hourly Productivity 

Production Adjustment 
Poor Visibility see graph above Factor 
(i.e., dust, rain, snow, fog, no 
or darkness) (0.8) 

Hours = "1 ,048,055 I 1,121 
Elevation Factor Required Volume Net Hourly 
<7,500 feet (1.0) yes to be Moved Production 

Quantity of Material to be Moved ( cy) 
1,048,055 

Note: Quantity of material to be moved includes swelled highwall reduction volume 
from Table 24-2-:-3 less 25% for blast casting 

References: Tables 24-2-3 and 24-3-2, and Cat Handbook, Ed. 28 

~-3-02 (cont.) 

X 1.00 X 1.00 =I 0.86 
Elevation Direct 

Drive 
Trans 

=I 1,121 cy/hr 

X 1.371 =I 1,282 Hours 
Work Schedule 

Factor 

J-16 24-3-03 



Table: 
Mine Area: 
Project: 

24-3-04 
J-16 
Backfill Mine Pits 

Task: 
Equipment: 

Doze First Two Spoils · 
D11R Dozer 

Earthmoving Activity: 
Doze first two spoil ridges (first two spoils go into pit) 

Characterization of Dozer Used (type, size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average· dozing distance (feet) 300 
Hourly production (from chart) 1,100 
Grade (in percent) -20 
Grade Correction 1.4 
Material Unit Weight (lb/lcy) 2,800 
Density Correction 0.82 

Productivity Adjustment Factors 
Operator Factor 

.5000 
4500 
4000 
3500 

..2 3000 
): 2500 
3 2000 

1500 
1000 
500 

0 
0 

EstimatedDozing Production 

\ 
\ 
\. 

" ........... 

----
100 200 300 400 500 600 

Is operator excellent (1) no Average Dozing Distance (feet) 

Is operator average (. 75) yes 
Is operator poor (.6) no 

Material Factor 
Loose stockpile (1.2) yes 
Hard to cut; frozen-

with tilt cylinder (.8) no 
without tilt cyliner (.7) no 

Normal material (1) no 
Hard to drift; (.8) no 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 
Normal dozing (1.0) yes 

Poor Visibility 
(i.e., dust, rain, snow, fog, no 
or darkness) (0.8) 

Productivity = __ 0_.7_5....,....--- x __ 1..;_.2..;_0;...__x _.......,.....1_.4....,......_x 0.82 
Adjustment Operating Material Grade Density 

Factor Factor Factor Factor Correction 

Net Hourly 
Production 

X 1.00 X 

Production 
Method 

1,100 X 

Normal Hourly 
Production 

(see graph above 

1.00 X 1.00 X 1.00 
Visibility Elevation Direct~ 

Drive 
Trans 

1.04 =I 1,139 . cy/hr 
Productivity 
Adjustment 

Factor 

700 

=I 1.04 

Elevation Factor 
<7,500 feet (1.0) 

Hours 
Required 

= 2,381,296 I 
Volume 

1 , 139 x 1.371 = IL...-2;.;.;.:':..;;,86..;..;8;.....__H....;o....;u....;rs;.....__-l 
Net Hourly Work Schedule yes 

Quantity of Material to be Moved ( cy) 
2,381,296 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

to be Moved Production Factor 

J-16 24-3-04 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 
Doze back two spoil ridges 

24-3-05 
J-16 
Backfill Mine Pits 
Doze Back Two Spoils 
D11R Dozer 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 
Material Unit Weight (lb/lcy) 
Density Correction 

Productivity Adjustment Factors 

200 
1,600 
-10 
1.2 

2,800 
0.82 

5000 

4000 

.E 3000 
>= 
~ 2000 

1000 

0 

Estimatec;t Dozing Productjon 

\ 
\ 

' ............ .....____ 

· Operator Factor 0 100 200 300 400 500 600 

Is operator excellent (1) 
Is operator average (.75) 
Is operator poor (.6) 

no 
yes 
no 

Average Dozing Distance (feet) 

Productivity 
Material Factor 
Loose stockpile (1.2) 
Hard to cut; frozen -

Adjustment = 0.75 X 1.20 X 1.2 

with tilt cylinder (.8) 
without tilt cyliner (.7) 

Cable controlled blade (.6) 
Hard to drift; (.8) 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor 
Slot dozing (1.2) 
Side by side dozing (1.2) 
Normal dozing (1.0) 

Poor Visibility 
(i.e., dust, rain, snow, fog, 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) 

Quantity of Material to be Moved ( cy) 
493,370 

yes Factor 

no 
no 
no 
no 
no 

no Net Hourly 
no Production 
yes 

no 
Hours 

Required 

yes 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

Operator Material Grade 
Factor Factor Factor 

X 1.00 X 1.00 X 1.00 
Production Visibility Elevation 

Method. 

1,600 X 0.89 =I 1,419 
Normal Hourly Operating 

Production Adjustment 
see graph above) Factor 

= 493,370 I 1,419 X 1.371 
Volume Net Hqurly Work Schedule 

to be Moved Production Factor 

X 0.82 
Density 

Correction 

X 1.00 
Direct 
Drive 
Trans 

cy/hour 

=I 477 

700 

=l 0.89 

hours 

J-16 24-3-05 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-3-06 
J-16 
Backfill and Grade Ramps 
Backfill/Grade Ramps 
D11R Dozer 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1 .0) yes 

5000 

4500 

4000 

3500 

Estimated Dozing Production 

Description of Dozer Use: 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 
Material Unit Weight (lb/lcy) 
Density Correction -

Productivity Adjustment Factors 
Operator Factor 
Is operator exceflent (1) 
Is operator average (.75) 
Is operator poor (.6) 

Material Factor 
Loose stockpile (1.2) 
Hard to cut; frozen-

with tilt cylinder (.8) 
without tilt cyliner (.7) 

Normal material (1) 
Hard to drift; (.8) · 

Rock, ripped or blasted (.75) 

Production Method/Blade Factor 
Slot dozing (1 .2) 
Side by side dozing (1.2) 
Normal dozing (1.0) 

Poor Visibility 
(i.e., dust, rain, snow, fog, 
or darkness) (0.8) 

200 
1,600 

0 
1 

2,800 
0.82 

no 
yes 
no 

yes 

no 
no 
no 
no 
no 

no 
no 
yes 

no 

... 3000 
.r:: 
S:2500 
(.) 
_.2000 

1500 

1000 

500 

0 

0 

Productivity 
Adjustment 

Factor 

Net Hourly 
Production 

Hours 

\ 
\ 
.~ 
', 

' ......_, 
............___ ..... -

100 200 300 400 500 
Average Dozing Distance (feet) 

= 0.75 X 1.20 X 1.00 

Operating Material Grade 
Factor Factor Correction 

X 1.00 X 1.00 X 1.00 
Production Visibility Elevation 

Method 

= 1,600 X 0.74 =I 1,183 
Normal Hourly Productivity 

Production Adjustment 
(see graph above) Factor 

711,000 1,183 X 1.371 

600 

X 0.82 

Density 
Correction 

X 1.00 
Direct 
Drive 
Trans 

cy/hr 

=I 824 Elevation Factor 
<7,500 feet (1.0) yes Required Volume Net Hourly Work Schedule 

Quantity of Material to be Moved (cy) 
711,000 

References: Table 24_.2-4, Cat Handbook, Ed. 28 

to be Moved Production Factor 

700 

=I 0.74 

hours 

J-16 24-3-06 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-07 
J-16 
General Grading 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile·grading. Assume that the grading required is a mixtute 
of rough grading and final grading. 

Characterization of Dozer Used (type. size. etc) 
D11 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
230 .acres 

Hours 
Required 

230 
Area to be 

Graded 
(acres) 

0.125 x __ 1..:..:·.::..37:....;1:.___= I 2,523 Hours 
Net Hourly Work Schedule 
Production Factor 
(acres/hr) 

Note: Production rate based on PWCC exper:ience. 

Reference: Table 24-2-5 

J-16 24-3-07 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 
Grade terraces 

24-3-08 
J-16 
Surface Stabilization 
Grade Terraces 
D7R Dozer 

Characterization of Dozer Used (type. size. etc) 
D7R, U-blade 

Production Rate (lineal ft/hr) 

Terrace Requirement 
58,580 

Hours 
Required 

. 1,060 

lineal feet 

= 58,580 
Terrace 

Requirement 
{ft) 

1,060 X 1.371 =I 76 
~----------~--, 

Hours 
Production Work Schedule 

· Rate Factor 
(ft/hr) 

Note: Prod.uction rate based on average grading speed of 3 mph and 5 passes (PWCC experience). 

Reference: Table 24-2-6 

J-16 24-3-08 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-09 
J-16 
Surface Stabilization 
Grade Drainages/Downd rains 
D7R Dozer 

Grade drainages and downdrains. 

Characterization of Dozer Used (type. size. etc) 
D?R, U-blade 

Production Rate (lineal ft/hr) 800 

Drainages/Downdrains Requirement 
9,600 lineal feet 

·Hours 
Required 

= 9,600 800 x 1.371 = I 16 Hours 
~--------------~ Drainages/Downdrain' Production Work Schedule 

Requirement Rate Factor 
(ft) (ft/hr) 

Note: Production rate based on average grading speed of 2 mph and 12 passes (PWCC experience). 

Reference: Table 24-2-6 

J-16 24-3-09 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-10 
J-16 

Page 1 

Surface Stabilization 
Load, haul, and place riprap 
988H Loader 
769D Rear Dump Truck 

Load, haul,and place riprap in main channels and downdrains. 

Characterization of Equipment Used (type. size. etc): 
988H Loader - bucket capacity 7.8 cy 
769D Rear Dump Truck- truck capacity 30.9 cy 

Loading and Haulage 
Productivit:t- Factors 7690 Loaded Travel Time 

=~~~~~~~ 
Basic Loader Cycle (min) 0.58 i Bulky Material (min) 0.03 CD 

Dumped Pile (min) 
1::-.. 

0.02 01ij 
CD,! 

Common LoaderfTruck Ownership (min) -0.04 u--
1:: 

Work Hour Factor (50 min/hr) 0.83 .B 
Ill 

2000 . -

Bucket Fill Factor 0.85 c 0 

Truck Loaded Volume-4 passes (cy) 26.52 0 2 4 

Haulage Distance (ft) 3,500 Time(min) 

Effective Grade(%) (loaded) 1 

Production Times 
7690 Empty Travel Time Haul Time (min) 1.1 

I I 
6 

Dump Time (min) 1.1 >- 8000 ~--.....-.-.-..-.-.-..-.-.-..-.-.-....---· 

I I=~~--~~ 
Return Time (min) 1.70 

Truck/Loader Match (trucks per loader) 2 
Riprap Haulage Requirement (cy) 21,133 

Placement 
Riprap Placement Requirement (ft) . 4,800 0 2 3 

Placement Rate (ft/shift) 500 Time(min) 

Shift {hours) 8 

-+--0% 

-2% 

-4% 

~6% 

~8% 

....,.__10% 

--15% 

-+--0% 

-4% 

--llr-6% 

~8% 

~10% 

4 -15% 

J-16 24-3-10 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-3-10 (cont.) Page 2 
J-16 
Surface Stabilization 
Load, haul, and place riprap 
988H Loader 
769D Rear Dump Truck 

min Loader Cycle 
Time 

=( o.58 +_--:::::-o-:-:.0_3 __ + ~~o_.o_2~_+ -0.04 =I o.59 
Basic Loader Bulky Dumped Common L-----------' 
Cycle Time Material Pile Leader/Truck 

Loader Volume = 7.80 X 0.85 =I 6.63 cy 
per Cycle Bucket Bucket Fill 

Capacity Factor 

Loader Cycle = 0.59 X 4 =I 2.36 min 
Time (per truck) Loader Passes per 

Cycle Time Truck 

min Truck Cycle = 2.36 + 1.1 + 1.1 + 1.70 =l 6.26 
Time Load Time Haul Time Dump Return L...----------' 

Time Time 

Fleet 
Productivity 

=( 2 x 26.52 )/( 2 x 6.26 )x_---,;.6...;;,.0 __ =I 254 
Loader/Truck Truck Loaded Loader/Truck Truck Cycle min/hr 

Required Fleet 
Hours 

Match Volume Match Time 

21,133 -~25;,_;4 __ X 1.371 =I 
Riprap Haulage Fleet Work Schedule .....__ _______ ___, 

114 hrs 

Requirement Productivity Factor 

105 hrs Required Loader=( 4,800 
Hours ~R=-i~p-ra_p_ 

Placement 
Requirement 

---==---50_0----:-- )x 
Placement 

8 X 1.371 =J 
Operating Work Schedule....__~--------' 

Rate Shift Factor 

Notes: Riprap placement rate based on PWCC experience. Riprap placement length 
based on 20 percent of main channels and 50 percent of downdrain channels. 

References: Table 24-2-6, Cat Handbook, Ed. 28. 

cy/hr 

J-16 24-3-10 (cont.) 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-11 
J-16 
Topsoil/Suitable Material Replacement 
Suitable Material Placement 
637E P-P Scraper 

Haul and place suitable material to graded spoil areas 

Characterization of Equipment Used 
637E P-P Scraper- capacity 31 cy 

Description of Scraper Route (haul distance. %grade. average rolling resistance for each segment. etc.) 
Loaded Distance (ft) 700 
Loaded Grade (%) -5 
Loaded Effective Grade(%) 0 

Empty Distance (ft) 
Empty Grade(%) 
Empty Effective Grade(%) 

Production Times 
Typical Load Time for 637E P-P 
Maneuver and spread or dump 

700 
5 
10 

2.0 
1.2 

Loaded Travel Time (from chart) 0.8 
Empty Travel Time (from chart) 0.6 

Quantity of Material to be Moved (cy) 
645,850 

C1l 
c-

8000 

6000 

~.! 4000 
u ~ 
c 
~ 2000 
c 

0 

8000 
>o 7000 
~ 6000 

~- 5000 
~] 4000 
g ~ 3000 

~ 2000 
c 1000 

0 

Cycle Time = 

637E P-P Loaded Travel Time 

~~ 
I, 'I' ~;.. 

ll:oi 

0 

t' I ..... 

l ~ .... 
........ ........ 

,...:.-

,...'~' 
.... 

!.--""'""' .... ~ ... 
~ .... ~--''"" 

::::iiiii 

2 3 

Time(min) 

.... ,...>< 

* ...... 
... ... u. 

~ ~ 

4 5 

637E P-P Empty Travel Time 

~ "" 
~ ... ::::;;. 

lliiil 

0 

2.0 + 
Load 

t~ "" 
~ 

~ ..... "" .... 
... ~r:;> 

.... ,.. .... 

2 3 

Time(min) 

0.8 + 

........ 
.... ~::::• 

~~:::: 

4 5 

1.2 + 
Loaded Maneuver 

Time Trip and Spread 
Time Time 

6 

--+-0% 
-2% 
.........._4% 

~6% 

-+-8% 
--+-10% 
-t--12% 
--14% 
--16% 

--+-0% 
-2% 
.........._4% 

~6% 

-+-8% 
--+-10% 
-t--12% 
--14% 

6 --+-16% 

0.6 
=I 

4.6 
Empty- min 
Trip· 

Time 

Cycles/Hour ;::: 60 4.6 =I 13 cycles/hr 
min/hr Cycle 

Time 
Hourly = 31 X 13.04 =I 404 c~hr 

Production Adjusted Cycles/ 
Load (cy) Hour 

Hours = 645,850 404 X 1.371 = 2,191 hrs 
Required Volume Hourly Work Schedule 

References: Table 24-2-7, Cat Handbook, Ed. 28 
J-16 24-3-11 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-12 
J-16 
Topsoil/Suitable Material Replacement 
Topsoil Replacement 
637E P-P Scraper 

Haul and place topsoil onto graded spoil areas 

Characterization of Scraper Used (type. capacity. etc) 
637E P-P Scraper- capacity= 31 cy 

Description of Scraper Route (haul distance. % grade. average rolling resistance for each segment. etc.) 

Loade&D~~nce~) 1AOO~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Loaded Grade(%) -4.0 
Loaded Effective Grade(%) 1.0 

Empty Distance (ft) 
Empty Grade(%) 

Empty Effective Grade(%) 

Production Times 
Typical Load Time for 657E P-P 
Maneuver and spread or dump 

1,400 
4.0 

9.0 

2.0 
1.2 

Loaded Travel Time (from chart) 2.0 
Empty Travel Time (from chart) 1.8 

Quantity of Material to be Moved {cy) 
1,076,416 

8000 

6000 
Cll 
c ...... 
~ j 4000 
u ~ 
c 
~ 2000 
i5 

0 

8000 
i;' 7000 
3: 6000 
~ ...... 5000 
~ j 4000 
g ~ 3000 

~ 2000 
i5 1000 

0 

0 

637E P-P Loaded Travel Time 

.. Iii 

~' I _..lA "">< ,. 
~ )~ ~ 

~~ ~ ..-"' 
~--~--

~--'"' 
,.I--

~~ ~v 1--' 

~' ::::;;.. ~;;; ::::01"" 

1--' .... ..-"' "" .... 

F=•"' 

2 

,. 
... !--1--1:::: ::: 

3 

Time (min) 

4 

f::: 

637E P-P Empty Travel Time 

:&~ ~ ~ 

~~ 
"" 

~~ 

~/ "" ~ ~::::::::: 
.;~ VI-- ,.~ !:=='~;=:; 

le '_.; ,.~ 

""'"" llllll;;; .-:;;-"" 
~~~~~ 

... ~ 

5 

~ 

* 
..&. 

~ 

6 

~::::11' 

--+-0% 
-2% 
__.....,.4% 

~6% 

--*"-8% 
~10% 

-1-12% 
--14% 
--16% 

--+-0% 
-2% 
__.....,.4% 
~6% 

--*-8% 
~10% 

-1-12% 
--14% 

0 2 3 

Time(min) 

4 5 6 --+-16% 

Cycle Time 2.0 + 2.0 + 1.2 + 1.8 =~ 7.0 

Load Loaded Maneuver Empty min 
Time Trip and Spread Trip· 

Time Time Time 

Cycles/Hour = 60 7.0 =I g· cycles/hr 
min/hr Cycle 

Time 
Hourly 31 X 8.57 =I 266 cy/hr 

Production Adjusted Cycles/ 
Load (cy) Hour 

Hours 1,076,416 I 266 X 1.371 = 5556 hrs 
. Required Volume Hourly Work Schedule 

References: Table 24-2-7, Cat Handbook, Ed. 28 Production Factor 
J-16 24-3-12 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-3-13 
J-16 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
J-16 Mining Area (Category I) 

Revegetation Area 
Area (acre) 417 

Revegetation = __ 4_;.1_7_* ( $1,172.50. + 
Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$1,172.50 Costs Acres $/Acre for seeding, 

Tree and Shrub Costs $37'5.00 
(per acre) 

Reseeding = 417 
· Reseeding Cost 
(per acre) 

$1,033.00 Costs Acres 

Percent Failure 50% 

References: Table 24-1-3 and 24-2-7. 

fertilizing, mulching 
and fencing 

0.5 
Failure 

$375.00 ) = 
$/Acre for planting 
trees and shrubs 

$645,308 

$1,033.00 = $215,381 
Reseeding 

Cost 

J-16 24-3-13 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-3-14 
J-16 
Revegetation 
Revegetation of Topsoil Stockpile 
Miscellaneous 

Revegetation Area Description 
J-16 Mining Area (Category I)- Topsoil Stockpiles 

Revegetation Area 
Area (acre) 11 

Revegetation = __ 1_1 __ * ( $1,172.50 
Seeding, fertilizing, . 
mulching and fencing 
costs (per acre) 

$1,172.50 Costs Acres $/Acre for seeding, 

Tree and Shrub Costs $375.00 
(per acre) 

Reseeding = 11 
Reseeding Cost 
(per acre) 

$1,033.00 Costs Acres 

Percent Failure 50% 

References: Table 24-1-3 and 24-2-7. 

fertilizing, mulching 
and fencing 

0.5 
Failure 

+ $375.00 ) = 
$/Acre for planting 
trees and shrubs 

$16,249 

·* $1 ,033.00 = $5,423 
Reseeding 

Cost 
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0 

Table: 
Mine Area: 

24-3-02 
J-19 

Page 1 

Project: 
Task: 

Highwall Reduction 
Cast/Blast Highwall 

Equipment: Atlas Copco Pit Viper 271 

Activity Description 
Drill, load, and blast highwall 

Drill Rig is Atlas Copco Pit Viper 271 

Highwall Reduction Dimensions: 
X (feet) 250 
Y (feet) 160 
NumberofRows 10 

Distance Drillhole Overburden 
Drill Pattern {Cast)- 21'x24' Row to Highwall Footage Volume per Hole 
Hole Diameter (inches) 10 5/8 (ft) (ft) (cy) 

Powder Factor (lbs/cy) 0.65 1 21 70 1300 
Explosive Weight (lbs)1 2,302 2 42 63 1181 
(single hole sequence) 3 63 57 1061 

Total 126 190 3,542 

Distance Drillhole Overburden 
Drill Pattern (Blast) - 21 'x24' Row to Highwall Footage Volume per Hole 
Hole (inches) 9 7/8 (ft) (ft) 
Powder Factor (lbs/cy) 0.55 4 84 47 

Explosive Weight (lbsl 2,111 5 105 41 
(single hole sequence) 6 126 35 

7 147 29 
a- 168 23 
9 189 17 
10 210 11 

Total 1,029 206 

Notes: 
1. Weight of explosives (cast rows, 1 ,2, and 3) based on total overburden volume 

and powder factor (0.65 lbs/cy). 
2. Weight of explosives (blast rows, 4 and up) based on total overburden volume 

and powder factor (0.55 lbs/cy). 

(cy) 
885 
773 
661 
549 
437 
321 
210 

3,838 



Table: 24-3-02 (cont. Page 2 
Mine Area: J-19 
Project: Highwall Reduction 
Task: Cast/Blast Highwall 
Equipment: Atlas Copco Pit Viper 271 

Activity Description 
Drill, load, and blast highwall 

[YJ _1 Drill Rig is Atlas Copco Pit Viper 271 

Assumptions 
Drilling Rate (ft/hr) 150 
Bit Life (hrs) 

Cast 1 0 518" 370 
Blast 9 718" 170 

Unit Costs 
Bit Cost (per bit) 

Cast 10 518" 
Blast 9 718" 

Explosives (per pound)2 

Drill Cost (per hour) 

Labor Costs 
Driller Rate (per hour) 

Blaster Rate (per hour) 
Driller/Blaster Helper 
Rate (per hour) 

$2,905 
$2,175 
$0.19 

$362.37 

$33.47 

$34.55 
$21.07 

Total Drill =( 32,100 I 
Footage Pit Length 

Total Overburden =( 32,100 
Volume Pit Length 

Drilling 253,761 
Time Total Drill 

Footage 
Drilling = 2,320 x( 
Cost Drilling 

Time 
+( 11370 X 

Bit Life 
Load and Blast ={ 2,320 X 

Cost1 Drilling 
Time 

+( 4,736,868 X 

Total Overburden 
Volume 

'B.Ia§Jltfgle§'.{(liQ:Yi§lJ!fi'DJIJ!Y~ '; · - .. 
Total Drill =( 32,100 I 
Footage Pit Length 

Total Overburden =( 32,100 I 
Volume Pit Length 

Drilling = 274,981 I 
Time Total Drill 

Footage 
Drilling = 2,514 x( 
Cost Drilling 

Time 
+( 1/170 X 

Bit Life 

Load and Blast =( 2,514 X 

Cost1 Drilling 
Time 

+( 5,132,986 X 

Total Overburden-
Volume 

24 
Drill Hole 
Spacing 

24 
Drill Hole 
Spacing 

150 
Drilling 
Rate 

$362.37 
Drill Cost 

$2,905 
Bit Cost 
$34.55 
Blaster 

Rate 
0.65 

Powder 
Factor-

, .. _, 

- --
24 

Drill Hole 
Spacing 

24 
Drill Hole 
Spacing 

150 
Drilling 
Rate 

$362.37 
Drill Cost 

$2,175 
Bit Cost 

$34.55 
Blaster 

Rate 
0.55 

Powder 
Factor 

1--=$~9=8_5,:....4~88 __ + $2,273,962 + $1 ,080,326 
Drilling Cost Load and Blast Drilling Cost 
(Cast Holes) Cost1 (Blast Holes) 

{Cast Holes) 
Notes: 

)x 

)x 

X 

+ $21.07 
Driller Helper 

Rate 
))= 

X 

X I $2,273,962 I 

. - -- -- . ~...-~ . ~. ~ 

)x I 274,981 feet 

)x I 5,132,986 cy 

X I 2,514 hours 

+ $21.07 
Driller Helper 

Rate 
))= 

X 

X I $2,366,594 I 

+ 1 $6, 7o6,,37o 1 

1; Assumes con.tinuous d~illlload/blast sequence with loading and blasting time being roughly equivalent to drilling time. 
2. All explosive supplies (Le. explosives, primers, etc.) are included in explosives cost. 
References: Tables24-1-1, 24-1-2, 24-2-3, and 24-3-1. 

~ 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activitv: 

24-3-03 
J-19 
Backfill Mine Pits 
Doze Highwall 
D11R Dozer 

Doze blasted highwall reduction material into pit 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 250 5000 

Hourly production (from chart) 1,300 4500 

Grade (in percent) -20 4000 

Grade Correction 1.4 3500 

Material Unit Weight (lb/lcy) 2,800 
l: 3000 
~ 2500 

Density Correction 0.82 ..... 2000 
1500 

Productivity Adjustment Factors 1000 
Operator Factor 500 

Is operator excellent (1) no 0 
Is operator average (.75) yes 
Is operator poor (.6) no 

Material Factor 

Estimated Dozing Production 

.. 
\ 
\ 
\ 

'I'll.. 

' """' -........._,_ -
0 100 200 300 400 500 

Average Dozing Distance (feet) 

Loose stockpile (1.2) no Productivity = 0.75 X 1.00 X 1.4 
Hard to cut; frozen.- Adjustment Operator Material Grade 

with tilt cylinder (.8) no' Factor Factor Factor Correction 
without tilt cyliner (.7) no 

Normal material (1) yes X 1.00 X 1.0 X 1.00 
Hard to drift; (.8) no Production Visibility Elevation 
Rock, ripped or blasted (.75) no Method 

Production Method/Blade Factor 
Slot dozing ( 1.2) no 
Side by side dozing (1.2) no Net Hourly = 1,300 X 0.86 =I 1,121 
Normal dozing (1.0) yes Production Normal Hourly Productivity 

Production Adjustment 

Poor Visibility (see graph above) Factor 
(i.e., dust, rain, snow, fog, no 
or darkness) (0.8) 

Hours = 9,908,646 11121 X 1.371 

600 700 

X 0.82 
Density 

Correction 

X 1.00 =I 0.86 
Direct 
Drive 
Trans 

cy/hr 

=I 12,12o Hours 
Elevation Factor Required Volume Net Hourly Work Schedule 
<7,500 feet (1.0) yes to be Moved Production 

Quantity of Material to be Moved (cy} 
9,908,646 

Note: Quantity of material to be moved includes swelled highwall reduction volume 
from Table 24-2-3 less 25% for blast casting -

References: Tables 24-2-3 and 24-3-2, and Cat Handbook, Ed. 28 

Factor 



Table: 

Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-3-04 

J-19 
Backfill Mine Pits 
Doze First Two Spoils 
D11R Dozer 

Doze first two spoil ridges (first two spoils ·go into pit) 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 250 
Hourly production (from chart) 1,300 
Grade (in percent) -20 
Grade Correction 1.4 

Material Unit Weight (lb/lcy) 2,800 

Density Correction 0.82 

Productivity Adiustment Factors 

Operator Factor 
Is operator excellent (1) no 
Is operator average (. 75) yes 
Is operator poor (.6) no 

Material Factor 
Loose stockpile (1.2) yes 

5000 
4500 
4000 
3500 

~ 3000 
t 2500 
...I 2000 

1500 
1000 
500 

0 
0 

Estimated Dozing Production 

\ 
\ 
\ 

'~~~tr. 

" '"' --.........._...,. 

100 200 300 400 500 600 

Average Dozing Distance (feet) 

Hard to cut; frozen -
with tilt cylinder (.8) 

Productivity = __ 0_.7~5 __ x 1.20 x __ 1;..;..4...;.___;_x 0.82 
Adjustment Operating Material Grade Density no 

without tilt cyliner (.7) no 
Normal material (1) no 
Hard to drift; (.8) no 
Rock, ripped or blasted (. 75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 
Normal dozing (1.0) yes 

Poor Visibility 
(i.e., dust, rain, snow, fog, no 
or darkness) (0.8) 

Factor Factor Factor Factor Correction 

Net Hourly 

Production 

X 1.00 X 

Production 
Method 

1,300 X 

Normal Hourly 

Production 
(see graph above) 

1.00 X 1.00 X 1.00 
Visibility Elevation Direct 

Drive 
Trans 

1.04 =I 1,346 cy/hr 
Productivity 

Adjustment 
Factor 

700 

=I 

Elevation Factor 
<7,500 feet (1.0) 

Hours 
Required 

= 111116,111 
Volume 

to be Moved 

1,346 x 1.371 =I 11,330 Hours 
yes 

Quantity of Material to be Moved (cy) 
11,116,111 

References: ·Tahie 24-2-3, Cat Handbook, Ed. 28. 

Net Hourly Work Schedule 
Production Factor 

1.04 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 
Doze back two spoil ridges 

24-3-05 
J-19 
Backfill Mine Pits 
Doze Back Two Spoils 
D11RDozer 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 

250 
1,300 
-10 

5000 

4500 
4000 

3500 

l: 3000 

Estimated Dozing Production 

\ 
\ 
\ 

'"-
Grade Correction 1.2 ~ 2500 

..J 2000 ' Material Unit Weight (lb/lcy) 
Density Correction 

Productivitv Adjustment Factors 
Operator Factor 
Is operator excellent (1) 
Is operator average (.75) 
Is operator poor (.6) 

Material Factor 
Loose stockpile (1.2) 
Hard to cut; frozen -

with tilt cylinder (.8) 
without tilt cyliner (.7) 

Cable controlled blade (.6) 
Hard to drift; (.8) 
Rock, ripped or blasted (. 75) 

Production Method/Blade Factor 
Slot dozing (1.2) 
Side by side dozing (1.2) 
Normal dozing (1.0) 

Poor Visibility 

2,800 
0.82 

no 
yes 
no 

yes 

no 
no 
no 
no 
no 

no 
no 
yes 

no 

1500 
1000 "" --............. .... ----500 

0 
0 100 200 300 400 500 600 

Average Dozing Distance (feet) 

Productivity 
Adjustment = 0.75 X 1.20 X 1.2 X 0.82 

Factor Operator Material Grade Density 
Factor- Factor Factor Correction 

X 1.00 X 1.00 X 1.00 X . 1.00 
Production Visibility Elevation Direct 

Method Drive 
Trans 

Net Hourly 1,300 X 0.89 =I 1,153 cy/hour 
Production Normal Hourly Operating 

Production Adjustment 
(see graph above) Factor 

700 

=I 0.89 

hours 
(i.e., dust, rain, snow, fog, 
or darkness) (0.8) Hours 

Required 
= 2,247,000 I 

Volume 
1,153 X 1.371 =I 2,672 

~~------------~ Net Hourly Work Schedule 
Elevation Factor 
<7,500 feet (1.0) 

Quantitv of Material to be Moved (cy) 
2,247,000 

yes 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

to be Moved Production Factor 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-3-06 
J-19 
Backfill and Grade Ramps 
Backfill/Grade Ramps 
D11R Dozer 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, u.:.blade 
Powet shift transmission (1.0) yes 

Description of Dozer Use: 

Estimated Dozing Production 

Average dozing distance (feet) 
Hourly production {from chart) 
Grade (in percent) 

200 
1,600 

0 

5000 

4500 

4000 

3500 

_l 

Grade Correction 
Material Unit Weight (lb/lcy) 
Density Correction 

Productivity Adjustment Factors 

Operator Factor 
Is operator excellent (1) 
Is operator average (. 75) 

Is operator poor (.6) 

Material Factor 

1 
2,800 
0.82 

no 
yes 
no 

Loose stockpile (1.2) yes 
Hard to cut; frozen -

with tilt cylinder (.8) no 
without tilt cyliner (.7) no 

Normal material (1) no 
Hard to drift; (.8) no 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 
Normal dozing (1.0) yes· 

... 3000 
.c t 2500 
...J 2000 

1500 

1000 

500 

0 

0 

Productivity 
Adjustment 

Factor 

Net Hourly 

X 

= 

1 
\ 

'I\.. 

' "' ............... _ ---.... 

100 200 300 400 500 

Average Dozing Distance (feet) 

0.75 X 1.20 X 1.00 

Operating Material Grade 
Factor Factor Correction 

1.00 X 1.00 X 1.00 
Production Visibility Elevation 

Method 

1,600 X 0.74 =I 1,183 
Production Normal Hourly Productivity 

Poor Visibility Production Adjustment 
(i.e., dust, rain, snow, fog, no (see graph above) Factor 
or darkness) (0.8) 

600 700 

X 0.82 

Density 
Correction 

X 1.00 =I 
Direct 
Drive 
Trans 

cy/hr 

Elevation Factor 
<7,500 feet (1.0) 

Hours 
Required 

= 4,681,434 
Volume 

to be Moved 

1,183 x 1.371 =L 5,428 hours 
yes 

Quantity of Material to be Moved (cy) 
4,681,434 

References: Table 24-2-4, Cat Handbook, Ed. 28 

Net Hourly Work Schedule 
Production Factor 

0.74 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-07 
J-19 
General Grading 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. 

. . 

Characterization of Dozer Used (type. size. etc) 
D11 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded -
761 acres 

Hours 
Required 

761 
Area to be 

Graded 
(acres) 

0.125 x 1.371 =I 8,349 Hours -----
Net Hourly Work Schedule 
Production Factor 
(acres/hr) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-5 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 
Grade terraces 

24-3-08 
J-19 
Surface Stabilization 
Grade Terraces 
D7R Dozer 

Characterization of Dozer Used (type. size. etc) 
D7R, U-blade 

Production Rate (lineal ftlhr) 

Terrace Requirement 
166,170 

Hours 

Required 

1,060 

lineal feet 

166,170 

Terrace 
Requirement 

(ft) 

1,060 x 1.371 =I 215 Hours 
Production Work Schedule 

Rate Factor 
(ft/hr) 

Note: Production rate based on average grading speed of 3 mph and 5 passes (PWCC experience). 

Reference: Table 24-2-6 

J-19 24-3-08 



Table: 

Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-09 

J-19 
Surface Stabilization 
Grade Drainages/Downdrains 
D?R Dozer 

Grade drainages and downdrains. 

Characterization of Dozer Used (type. size. etc) 
D7R, U-blade 

Production Rate (lineal ftlhr) 800 

Drainages/Downdrains Requirement 
16,900 lineal feet 

Hours Hours 

Required 
16,900 800 X 1.371 = I 29 

~--------------~ 
Drainages/Downdrain Production Work Schedule 

Requirement Rate Factor 
(ft) (ftlhr) 

Note: Production rate based on average grading speed of 2 mph and 12 passes (PWCC experience). 

Reference: Table 24-2-6 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity· 

24-3-10 
J-19 

Page 1 

Surface Stabilization 
Load, haul, and place riprap 
988H Loader 
769D Rear Dump Truck 

Load, haul,and place riprap in main channels and downdrains. 

Characterization of Equipment Used (type. size. etc): 
988H Loader- bucket capacity 7.8 cy 
769D Rear Dump Truck -truck capacity 30.9 cy 

rL------~------------------------~----------------~ 

Loading and Haulage 
Productivity Factors 
Basic Loader Cycle (min) 
Bulky Material (min) 
Dumped Pile (min) 

Common Loader/Truck Ownership (min) 

Work Hour Factor (50 min/hr) 
Bucket Fill Factor 
Truck Loaded Volume-4 passes (cy) 
Haulage Distance (ft) 
Effective Grade(%) 

Production Times 
Haul Time (min) 
Dump Time (min) 
Return Time (min) 

Truck/Loader Match (trucks per loader) 
Riprap Haulage Requirement (cy) 

Placement 
Riprap Placement Requirement (ft) 
Placement Rate (ftlshift) 
Shift (hours) 

0.58 
0.03 
0.02 

-0.04 

0.83 
0.85 

26.52 
4,500 

6 

3.0 
1.1 
1.6 

3 
52,767 

8,450 
500 

8 

>-
Ill 
3: 

8000 
7000 
6000 
5000 
4000 
3000 
2000 
1000 

0 

8000 
7000 
6000 

:g- 5000 
0 Qj 4000 
GJJ!! g- 3000 
Ill 2000 1ii 
i5 1000 

0 

0 

'-

0 

7690 Loaded Travel Time 

II' I;" 

""' 
~,..-L--

ll I" ~-"""' 1--r-;" 
II/ ~.--~ ~,.o-1-" ~~I-" 

// 

"' ~Lo-- L,..o~ ... I 

~0% 

-2% 

-4% 
~~II' 

1 ..... "' 

... ... I,.. -~--f-l- """"*""6% 
~ ~!,..- ~ --- ~8% 

-10% 
4 5 6 --15% 

7690 Empty Travel Time -.... 

•• ... 1"- I"' v v v ,--
...... ~---" l,...-' I" 

~ / 
..... ...,...I-" 1---" ~0% 

..... ~ .... " (.,..o" v l,...-'1-"' -4% 
I~ ::;..-' v [.,...- ...... ~ 

~ t:;.... ~ ~ 1--"" __.._6% 

~ ~ ~ """"*""8% 
~~ 

~10% 

1 Time~min) 3 4 -15% 



0 Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Loader Cycle 
Time 

Loader Volume 
per Cycle 

Loader Cycle 
Time {per truck) 

24-3-10 {cont.) Page 2 
J-19 
Surface Stabilization 
Load, haul, and place riprap 
988H Loader 
769D Rear Dump Truck 

= 0.58 + 0.03 
Basic Loader Bulky 
Cycle Time Material 

= 7.80 X 0.85 
Bucket Bucket Fill 

Capacity Factor 

= 0.59 X 4 
Loader Passes per 

eTime Truck 

+ 0.02 + -0.04 =I 
Dumped Common 

Pile Leader/Truck 

=I 6.63 cy I 

=I 2.36 min 

H~Jill$lLrttoo"'::~~-

Truck Cycle = 2.36 + 3.0 + 1.1 + 1.60 =I 
Time Load Time Haul Time Dump Return 

Time Time 

Fleet ={ 3 X 26.52 )I( 3 X 8.06 )x 
Productivity Loader/Truck Truck Loaded Loader/Truck Truck Cycle 

Match Volume Match Time 

Required Fleet = 52,767 I 197 X 1.371 =I 367 hrs 
Hours Riprap Haulage Fleet Work Schedule 

Requirement Productivity Factor 

0.59 min 

8.06 min I 

·eo =I 197 cylhr 
minlhr 

I 

Required Loader =(-~8-:-,4_5_0_ I ~~5_0_0 __ )x 8 x 1.371 =L-1 _1.;;..;8...;.5 __ .4 __ h....;rs __ _. 
Hours Riprap Placement Operating Work Schedule 

Placement Rate Shift Factor 
ent 

Notes: Riprap placement rate based on PWCC experience. Riprap placement length 
based on 20 percent of main channels and 50 percent of downdrain channels. 

References: Table 24-2-6, Cat Handbook, Ed. 28. 

J-19 24-3-10 {cont.) 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-11 
J-19 
Topsoil/Suitable Material Replacement 
Suitable Material Placement 
637E P-P Scraper 

Haul and place suitable material to graded spoil areas 

Characterization of Equipment Used 
637E P-P Scraper- capacity 31 . cy 

Description of Scraper Route {haul distance. % grade. average rolling resistance for each segment. etc.) 
Loaded Distance (ft) 700 

Loaded Grade(%) -5 637E P-P Loaded Travel Time 
Loadecl Effective Grade(%) 0 8000 

Empty Distance (ft) 

Empty Grade(%) 

700 

5 
10 

~ 6000 
Ill 
c-

~' 
I 

~~~ 
~ /"' 
,/ 

v~ ~ 
~~ 

i;o'i;o' 
i;o',. ~~--~ 

""~ ~ 
~I--' 

~ 
--+-0% 
-2% 
-A--4% 

~ --*"-6% Empty Effective Grade(%) 
0 'lii 4ooo Bg 
c 
liS ~~ "v ,.~ 

~~ v ~--""' ..... ~ 
1--'~-" 1--'~-" 

... ~~~ 
1--'~-"' 

~ 
;.,.. 

""" 
~8% 

Production Times 

Typical Load Time for 637E P-P 
Maneuver and spread or dump 

2.0 
1.2 

Loaded Travel Time (from chart) 0.8 
Empty Travel Time (from chart) 0.6 

Quantity of Material to be Moved (cy) 
4,161,626 

Jt,N 20·12 

1ii 2000 c 
0 

8000 

7000 

6000 

! - 5000 
0 'lii 4000 
Ill.! 
g ...... 3000 
liS 

~ 2000 
c 1000 

0 

0 

0 

~ ..... 1--'~-" ... ::;; ~~== 
~~ :::;:::: ~;;;;; liiii"" .... ""' 

2 3 4 
Time (min) 

637E P-P Empty Travel Time 

~- I,. 

~~ c;v ~ 

~~ v" ,.....~-' "" ...... 
~e:; ,"",..... ~!--' ...... ~,:::::::::: 

~~ v~--',..... ~ ...... ~,..,:::::= ~:::::::~""" 

er::: ..... ~ ..... ; .... "" .... 
.... ~ ...... ~ :::::~~ 

~-
jillll""'. 

1 2 3 
T1me {mm) 

4 

Cycle Time 2.0 + 0.8 + 1.2 

Load Loaded Maneuver 
Time Trip and Spread 

Time Time 

Cycles/Hour = 60 4.6 =I 13 
min/hr Cycle 

Time 
Hourly = 31 X 13.04 =I 404 

Production Adjusted Cycles/ 
Load (cy) Hour 

Hours = 4,161,626 I 404 X 1.371 

5 6 

""~ 
:::::~· ~=--

5 

+ 0.6 

Empty 
Trip 

Time 

cycles/hr 

cy/hr 

= 14J115 
Required Volume Hourly Work Schedule 

Production Factor 
References: Table 24-2-7, CatHandbook, Ed. 28 

-10% 
--1-12% 
--14% 
--16% 

--+-0% 
-2% 
-A-4% 
--*-6% 
-----8% 
-10% 
--l-12% 
--14% 
--+-16% 

=I 
4.6 

min 

I 

hrs 

J-1924-3-11 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-12 
J-19 
Topsoil/Suitable Material Replacement 
Topsoil Replacement 
637E P-P Scraper_ 

Haul and place topsoil onto graded spoil areas 

Characterization of Scraper Used (type. capacity. etc) 
637E P-P Scraper- capacity= 31 cy 

Description of Scraper Route (haul distance.% grade. average rolling resistance for each segment. etc.) 

Loaded Distance (ft) 1,900 .------------------------------'------, 
Loaded Grade(%) 2.5 
Loaded Effective Grade (%) 7.5 

Empty Distance (ft) 1 ,900 
Empty Grade(%) -2.5 
Empty Effective Grade (%) 2.5 

Production Times 
. Typical Load Time for 657E P-P 2.0 

Maneuver and spread or dump 1.2 

Loaded Travel Time (from chart) 
Empty Travel Time (from chart) 

Quantity of Material to be Moved 

1.8 
1.2 

6,936,043 cy 

! , ·, ?C1Z 

8000 

~ 6000 
Cl) 
c-
O 'tii 4000 
~!. 
c 
ra 

637E p.p Loaded Travel Time 

~'· 1-'A 
~ 
~~ 

~ 

~~ 
~ "' ..... _,,., ~ ...... ......~~--" 
,....~-' ....... ~ ............ 

I--'~ 
.I. 

~~ "'"' 
..... ~I--' ............. 

~ ..... 
1--'- 1--'~--' ::"""~ ..... ~""' ~I--' t:;;;t; -~--" ~:::: ~===~ ~ ..... ...... 1--'- ::::~ 

'Iii 2000 
i5 ~~~ ~::: ~ ..... ""':;;; ;;;:F "'"'P" 

0 1111111111 ... -
0 2 3 

Time {min) 
4 5 6 

637E p.p Empty Travel Time 

.... '"' r ... 

~~ ~,.... ,..,...., ~ ..... 

lA~ v" ,~ ~ ...... r'" ~~~ 
~~ "'I;'" .......... ~ ~:::::: 

~::;;oo 

8000 

7000 

~ 6000 

:!! - 5000 
0 'tii 4000 
Cl).e 

~- 3000 "~ v~ 
...... 

..... ~ ""~..: :::==:===~ 

.m 2000 
i5 1000 

0 

'e'f' 
""' 

~ ..... ~"""""" ~~ ~~ :;:::~I"" .,,jjill 
0 2 Tim~ lmin) 

4 5 6 

Cycle Time 2.0 '+ 1.8 + 1.2 + 1.2 
Load Loaded Maneuver Empty 
Time Trip and Spread Trip 

Time Time Time 

Cycles/Hour = 60 6.2 =I 10 cycles/hr 
min/hr Cycle 

Time 
Hourly 31 X 9.68 =I 300 cy/hr 

Production Adjusted Cycles/ 
Load (cy) Hour 

--+--0% 
-2% 
.....,._4% 

"""'*-6% 
~8% 

-10% 
--t--12% 
--14% 
--16% 

--+--0% 
-2% 
.....,._4% 
~6% 

-----8% 
-e-10% 
-l--12% 
--14% 
--+--16% 

=I 
6.2 
min 

Hours 
Required 

6,936,043 I 
Volume 

300 x 1.371 =I 31,708 hrs 
-H~ou-r-ly- Work Schedule.___ __ __;... _____ ....... 

Production Factor 
References: Table 24-2-7, Cat Handbook, Ed. 28 

J-19 24-3-12 
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Table: 24-3-13 
Mine Area: 
Project: 
Task: 
Equipment: 

J-19 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
J-19 Mining Area (Category I) 

Revegetation Area 
Area (acre) 2,687 

Revegetation = 
Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$1,172.50 Costs 

Tree and Shrub Costs $375.00 
(per acre) 

2,687 * ( $1 '172.50 + 
·Acres ~/Acre for seeding, 

fertilizing, mulching 
and fencing 

Reseedjng = 2,687 * 0.5 * 
Reseeding Cost 
(per acre) 

$1,033.00 

Percent Failure 50% 

References: Table 24-1-3 and 24-2-7. 

Costs Acres Failure 

$375.00 ) = 
$/Acre for planting · 
trees and shrubs 

$1,033.00 
Reseeding 

Cost 

$1,387,836 

J-19 24-3-13 



Table: 
Mine Area: 
Project: 

24-3-14 
J-19 
Revegetation 

Task: 
Equipment: 

Revegetation of Topsoil Stockpile 
Miscellaneous 

Revegetation Area Description 
J-19 Mining Area (Category I)- Topsoil Stockpiles 

Revegetation Area 
Area (acre) 158.0 

Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$1,172.50 

Tree and Shrub Costs $375.00 
(per acre) 

Revegetation = 
Costs 

Reseeding 
Reseeding Cost 
(per acre) 

$1 ,033.00 Costs 

Percent Failure 50% 

References: Table 24-1-3 and 24-2-7. 

158 * ( $1 '172.50 + 
Acres &/Acre for seeding, 

fertilizing, mulching 
and fencing 

158 * 0.5 
Acres Failure 

$375.00 ) = 
$/Acre for planting 
trees and shrubs 

$1,033.00 
Reseeding 

Cost 

$244,505 

$81,607 
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J21 

MINE AREA: J21 - SINGLE PIT 
Worksheet No. 24-3-1 

Earthwork Quantity Worksheet 

789.0' 

HIGHWALL REDUCTION 

Area = 6470 
Pit Length = 5,200 
Volume = 1,246,074 
Swelled Volume = 1,557,593 r,.,..~ ~ .... '-V "-

'-

SPOIL TO OPEN PIT 

Spoil 1,2 = 1,363,556 ~~\ 

SPOIL GRADING 

Spoil 3,4 = 381,333 



Table: 24-3-02 Page 1 
Mine Area: 
Project: 
Task: 

J-21 Single Width 
Highwall Reduction 
Cast/Blast Highwall 

Equipment: Atlas Copco Pit Viper 271 

Activity Description 
Drill, load, and blast highwall 

Drill Rig is Atlas Copco Pit Viper 271 

Hiqhwall Reduction Dimensions: 
X (feet) 300 
Y (feet) 140 
Number of Rows 11 

Drill Pattern (Cast)- 21'x24' Row 
Hole Diameter (inches) 10 5/8 
Powder Factor (lbs/cy) 0.65 1 
Explosive Weight (lbs)1 1,666 2 
(single hole sequence) 3 

Total 

Drill Pattern (Blast) - 21'x24' Row 
Hole (inches) 9 7/8 
Powder Factor (lbs/cy) 0.55 4 
Explosive Weight (lbs)2 1,951 5 
(single hole sequence) 6 

7 
8 
9 
10 
11 

Total 

Notes: 

Distance Drillhole Overburden 
to Highwall Footage Volume per Hole 

(ft) (ft} (cy) 

21 49 924 
42 46 854 
63 42 785 
126 137 2,563 

Distance Drill hole Overburden 
to Highwall Footage Volume per Hole 

(ft) (ft) (cy) 
84 36 672 
105 33 607 
126 29 541 
147 26 476 
168 22 411 
189 19 345 
210 15 280 
231 12 215 

1,260 190 3,547 

1. Weight of explosives (cast rows, 1 ,2, and 3) based on total overburden volume 
and powder factor (0.65 lbs/cy). 

2. Weight of explosives (blast rows, 4 and up) based on total overburden volume 
and powder factor (0.55 lbs/cy). 



Table: 24-3-02 (cont. Page 2 
Mine Area: J-21 Single Width 
Project: Highwall Reduction ~Jt~l~EJ§IjJ1<l:low~lt~l~tlli'i_~~~~~ 
Task: Cast/Blast Highwall 
Equipment: Atlas Copco Pit Viper 271 

Activity Description 
Drill, load, and blast highwall 

Drill Rig is Atlas Copco Pit Viper 271 

Assumptions 
Drilling Rate (ft/hr) 
Bit Life (hr5) 

Cast 10 5/8" 
Blast 9 718" 

Unit Costs 
Bit Cost {per bit) 

Cast 10 518" 
Blast 9 718" 

Explosives (per pound)2 

Drill Cost (per hour) 

150 

370 
170 

$2,905 
$2,175 
$0.19 

$362.37 

Total Drill ={ 5,200 I 
Footage Pit Length 

Total Overburdel ={ 5,200 I 
Volume Pit Length 

Drilling = 29,744 I 
Time Total Drill 

Footage 
Drilling = 272 x( 
Cost Drilling 

Time 
. +( 1/370 X 

Bit Life 
Load and Blast =( 272 X 

Cost1 Drilling 

Time 
+( 555,217 X 

Total Overburden 

Volume 

24 )x 137 = 129,744 feet 
Drill Hole Total Drillhole 
Spacing Footage (Rows 1-3) 

24 )x 2,563 = 1555,217 cy 
Drill Hole Total Overburden 
Spacing Volume (Rows 1-3) 

150 X 1.371 = 1272 hour 
Drilling Work Schedule 
Rate Factor 

$362.37 + $33.47 + $21.07 
Drill Cost Driller Driller Helper 

Rate Rate 
$2,905 n=l $115,511 I 
Bit Cost 
$34.55 X $21.07 ) 
Blaster Blaster Helper 

Rate Rate 
0.65 X $0.19 )= 1 $266,535 I 

Powder Explosive Cost 
Factor 

.J:3lil:$ilf.QI~$iRQW.§!43ilifJ..il!Pl~~~~~·b· " ·-- · _, ... ·. l•:' ~ ;_'JftiB • ~ ~- - ;j; .. -

Labor Costs 
Driller Rate (per hour) 

Blaster Rate (per hour) 
Driller/Blaster Helper 
Rate {per hour) 

Notes: 

$33.47 

$34.55 
$21.07 

Total Drill =( 5,200 I 24 )x 190 = 141,167 
Footage Pit Length Drill Hole Total Drillhole 

Spacing Footage (Rows 4 and up) 
otal Overburde1 =( 5,200 I 24 )x 3,547 = 1768,444 

Volume Pit Length Drill Hole Total Overburden 
Spacing Volume (Rows 4 and up) 

Drilling = 41,167 I 150 X 1.371 = 1376 
Time Total Drill Drilling Work Schedule 

Footage Rate Factor 
Drilling = 376 x( $362.37 + $33.47 + $21.07 
Cost Drilling Drill Cost Driller Driller Helper 

Time Rate Rate 
+( 1/170 X $2,175 ))=I $161,732 I 

Bit Life Bit Cost 

Loap and Blast =( 376 X $34.55 X $21.07 ) 
Cost1 Drilling Blaster Blaster Helper 

Time Rate Rate 
+( 768,444 X 0.55 X $0.19 )= 1$354,296 
Total Overburden Powder Explosive Cost 

Volume Factor 

$115,511 + $266,535 + $161,732 + $354,296 = l$898,075 
1--::D~r=illi:--ng~C-os~t- Load and Blast -=D...:.:ri~lli-ng~C-os_t_ Load and Blast 

(Cast Holes) Cost1 (Blast Holes) Cost1 

(Cast Holes) (Blast Holes) 

1. Assumes continuous drill/load/blast sequence with loading and blasting time being roughly equivalent to drilling time. 

I 

2. All explosive supplies (i.e. explosives, primers, etc.) are included in explosives cost. --~-
References: Tables 24-1-1, 24-1-2, 24-2-3, and 24-3-1. 

feet 

cy 

hour 



0 
Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-3-03 
J-21Single Width 
Backfill Mine Pits 
Doze Highwall 
D11R Dozer 

Doze blasted highwall reduction material into pit 

Characterization of Dozer Used (tvpe. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 250 5000 

Hourly production (from chart) 1,300 4500 

Grade (in percent) -20 4000 

Grade Correction 1.4 3500 

Material Unit Weight (lb/lcy) 2,800 
Density Correction 0.82 

.E 3000 
t 2500 
-1 2000 

1500 
Productivity Adjustment Factors 1000 
Operator Factor 500 
Is operator excellent (1) no 0 
Is operator average (.75) yes 
Is operator poor (.6) no 

Material Factor 

Estimated Dozing Production 

\ 
\ 
\ ,, 

' ,............ 
-......;.._..., -

0 100 200 300 400 500 600 

Average Dozing Distance {feet) 

Loose stockpile (1.2) no Productivity = 0.75 X 1.00 X 1.4 X 0.82 
Hard to cut; frozen -

with tilt cylinder (.8) no 
without tilt cyliner (.7) no 

Normal material (1) yes 
Hard to drift; (.8) no 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 
Normal dozing (1.0) yes 

Poor Visibilitv 
(i.e., dust, rain, snow, fog, no 
or darkness) (0.8) 

Adjustment 
Factor 

Net Hourly 
Production 

Operator 
Factor 

X 1.00 X 

Production 
Method 

1,300 X 

Normal Hourly 
Production 

(see graph above) 

Material Grade Density 
Factor Correction Correction 

1.0 X 1.00 X 1.00 =I 
Visibility Elevation Direct 

Drive 
Trans 

0.86 = 1.,___.1 ,_12_1 __ c.._y/_h_r _ _. 
Productivity 
Adjustment 

Factor-

700 

0.86 

Hours 
Required 

1,168,195 
Volume 

to be Moved 

1,121 x 1.371 =I 1,429 Hours 
Elevation Factor 
<7,500 feet (1.0) yes 

Quantity of Material to be Moved ( cy) 
1 '168, 195 

Net Hourly Work Schedule-
Production Factor 

Note: Quantity of material to be moved includes swelled highwall reduction volume 
from Table 24-2-31ess 25% for blast casting 

References: Tables 24-2-3 and 24-3-2, and Cat Handbook, Ed. 28 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-3-04 
J-21Single Width 
Backfill Mine Pits 
Doze First Two Spoils 
D11R Dozer 

Doze first two spoil ridges (first two spoils go into pit) 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 5000 
Average dozing distance (feet) 300 4500 
Hourly production (from chart) 1,100 4000 

Grade (in percent) -20 3500 

Grade Correction 1.4 l: 3000 

Material Unit Weight (lb/lcy) 2,800 ~ 2500 

Density Correction 0.82 
...1 2000 

1500 

Productivity Adjustment Factors 
1000 
500 

Operator Factor 0 
Is operator excellent ( 1) no 0 
Is operator average (.75) yes 
Is operator poor (.6) no 

Material Factor 
Loose stockpile (1.2) yes 
Hard to cut; frozen - Productivity = 

with tilt cylinder (.8) no Adjustment 
without tilt cyliner (.7) no Factor 

Normal material ( 1) no 
Hard to drift; (.8) no X 

Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
. Slot dozing (1.2) no 

Side by side dozing (1.2) no 
Normal dozing (1.0) yes Net Hourly 

Production 
Poor Visibility 
(i.e., dust, rain, snow, fog, no 
or darkness) (0.8) 

Elevation Factor Hours = 
<7,500 feet (1.0) yes Required 

Quantity of Material to be Moved ( cy} 
1,363,556 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

Estimated Dozing Production 

\ 
\ 
\ 
'"' 
' .~ ............... .... -

100 200 300 400 500 600 700 

Average Dozing Distance (feet) 

0.75 X 1.20 X 1.4 X 0.82 
Operating Material Grade Density 

Factor Factor Factor Correction 

1.00 X 1.00 X 1.00 X 1.00 =I 1.04 
Production Visibility Elevation Direct 

Method Drive 
Trans 

1,100 X 1.04 =I 1,139 cy/hr 
Normal Hourly Productivity 

Production Adjustment 
see raph above) Factor 

1,363,556 1,139 X 1.371 =I 1,643 Hours 
Volume Net Hourly Work Schedule 

to be Moved Production Factor 

J-21Single Width 24-3-04 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 
Doze back two spoil ridges 

24-3-05 
J-21Single Width 
Backfill Mine Pits 
Doze Back Two Spoils 
D11R Dozer 

Characterization of Dozer Used (tvoe size etc)· I 

D11R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

DescriQtion of Dozer Use: 5000 
Average dozing distance (feet) 200 4500 

Hourly production (from chart) 1,600 4000 

Grade (in percent) -10 3500 

Grade Correction 1.2 .E. 3000 

Material Unit Weight (lb/lcy) 2,800 ~ 2500 

Density Correction 0.82 
..J 2000 

1500 
1000 

Productivi:tv Adjustment Factors 500 
0Qerator Factor 0 

Estimated Dozing Production 

\ 
\ 
\ 

""""' 

" " ~ ~ 
Is operator excellent ( 1) no 0 100 200 300 400 500 600 
Is operator average (.75) yes Average Dozing Distance (feet) 
Is operator poor (.6) no 

Productivity 
Material Factor Adjustment = 0.75 X 1.20 X 1.2 
Loose stockpile (1.2) 
Hard to cut; frozen-

with tilt cylinder (.8) 
without tilt cyliner (. 7) 

Cable controlled blade (.6) 
Hard to drift; (.8) 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor 
Slot dozing (1.2) 
Side by side dozing (1.2) 
Normal dozing (1.0) 

Poor Visibility 
(i.e., dust, rain, snow, fog, 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) 

Quantity of Material to be Moved (cy) 
381,333 

yes Factor 

no 
no 
no 
no 
no 

no Net Hourly 
no Production 

yes 

no 
Hours 

Required 

yes 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

Operator Material Grade 
Factor Factor Factor 

X 1.00 X 1.00 X 1.00 
Production Visibility Elevation 

Method 

1,600 X 0.89 =I 1,419 
Normal H()urly Operating 

Production Adjustment 
see graph above) Factor 

= 381,333 I 1,419 X 1.371 
Volume Net Hourly Work Schedule 

to be Moved Production Factor 

X 0.82 
Density 

Correction 

X 1.00 
Direct 
Drive 
Trans 

cy/hour 

=I 368 

700 

=L 0.89 

hours 



Table: 
Mine Area: 

24-3-06 
J-21Single Width 

Project: 
Task: 
Equipment: 

Backfill and Grade Ramps 
Backfill/Grade Ramps 
D11R Dozer 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 200 
Hourly production (from chart) 1,600 
Grade (in percent) 0 
Grade Correction 1 
Material Unit Weight (lb/lcy) 2,800 
Density Correction 0.82 

Productivity Adiustment Factors 
Operator Factor 
Is operator excellent (1) no 
Is operator average (.75) yes 
Is operator poor (.6) no 

Material Factor 
Loose stockpile (1.2) yes 
Hard to cut; frozen -

with tilt cylinder (.8) no 
without tilt cyliner (. 7) no_ 

Normal material (1) no 
Hard to drift; (.8) no 
Rock, ripped or blasted (. 75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 
Normal dozing (1.0) yes 

5000 
4500 
4000 

3500 

l: 3000 

~ 2500 
..J 2000 

1500 

1000 

500 
0 

0 

Productivity 
Adjustment 

Factor 

Net Hourly 

X 

Estimated Dozing Production 

\ 
\ 
\ 

'"' ' " ~ .... ---
100 200 300 400 500 

Average Dozing Distance (feet) 

0.75 X 1.20 X 1.00 
Operating Material Grade 

Factor Factor Correction 

1.00 X 1.00 X 1.00 
Production Visibility Elevation 

Method 

1,600 X 0.74 =I 1,183 
Production Normal Hourly Productivity 

Poor Visibility Production Adjustment 
(i.e., dust, rain, snow, fog, no (see graph above) Factor 
or darkness) (0.8) _ 

600 700 

X 0.82 
Density 

Correction 

X 1.00 =I 
Direct 
Drive 
Trans 

cy/hr 

Elevation Factor 
<7,500 feet (1.0) 

Hours 
Required 

= 1,404,922 
Volume 

to be Mov~d 

I 1,183 x 1.371 =r 1,629 hours 
yes 

Quantity of Material to be Moved (cy) 
1,404,922 

References: Table 24-2-4, Cat Handbook, Ed. 28 

Net Hourly Work Schedule 
Production Factor 

0.74' 

J-21Single Width 24-3-06 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-07 
J-21Single Width 
General Grading 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. 

Characterization of Dozer Used (type. size. etc) 
D11 R, three shank ripper, U-blade · 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
251 acres 

Hours 
Required 

251 
Area to be 

Graded 
(acres) 

0.125 x __ 1._37_1 __ =1 2,754 Hours 
Net Hourly Work Schedule 
Production Factor 
(acres/hr) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-5 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activitv 
Grade terraces 

24-3-08 
J-21Single Width 
Surface Stabilization 
Grade Terraces 
D?R Dozer 

Characterization of Dozer Used (type. size. etc) 
D?R, U-blade 

Production Rate (lineal ft/hr) 

Terrace Requirement 
155,620 

Hours 
Required 

1,060 

lineal feet 

155,620 
Terrace 

Requirement 
(ft) 

1,060 x 1.371 = I 201 Hours 
~--------------~ 

Production Work Schedule 
Rate Factor 
(ft/hr) 

Note: Production rate based on average grading speed of 3 mph and 5 passes (PWCC experience). 

Reference: Table 24-2-,6 

J-21Single Width 24-3-08 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-09 
J-21 Single Width 
Surface Stabilization 
Grade Drainages/Downdrains 
D7R Dozer 

Grade drainages and downdrains. 

Characterization of Dozer Used (type. size. etc) 
D?R, U-blade 

Production Rate (lineal ftlhr) 800 

Drainages/Downdrains Requirement 
12,200 lineal feet 

Hours 
Required 

= 12,200 800 x 1.371 = IL..-_2;;;.1,.;...____;;H~o~u....;_r,;;;_s --1 

Drainages/Downdrain Production Work Schedule 
Requirement Rate Factor 

(ft) (ftlhr) 

Note: Production rate based on average grading speed of 2 mph and 12 passes (PWCC experience). 

Reference: Table 24-2-6 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-10 Page 1 
J-21Single Width 
Surface Stabilization 
Load, haul, and place riprap 
988H Loader 
769D Rear Dump Truck 

Load, haul,and place riprap in mainchannels and downdrains. 

Characterization of Equipment Used (type. size. etc): 
988H Loader- bucket capacity 7.8 cy 
769D Rear Dump Truck - truck capacity 30.9 c 

~----------------------------------------------~ 

Loading and Haulage 
Productivity Factors 
Basic Loader Cycle (min) 
Bulky Material (min) 
Dumped Pile (min) 
Common Loaderffruck Ownership (min) 
Work Hour Factor (50 min/hr) 
Bucket Fill Factor 
Truck Loaded Volume-4 passes (cy) 
Haulage Distance (ft) 
Effective Grade (%) 

Production Times 
Haul Time (min) 
Dump Time (min) 
Return Time (min) 

Truck/Loader Match (trucks per loader) 
Riprap Haulage Requirement (cy) 

Placement 
Riprap Placement Requirement (ft) 
Placement Rate (ft/shift) 
Shift (hours) 

0.58 
0.03 
0.02 
-0.04 
0.83 
0.85 

26.52 

8000 
7000 
6000 
5000 
4000 
3000 
2000 
1000 

0 
0 

7690 Loaded Travel Time 

v " J...o'j...- -+-0% 
I .I v !.-' 
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~---~---"'"' 
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-2% 
-4% 
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~~ r::::~--~ '- :...i-1- -------8% 

......._10% 

2 
Time 1m in) 

4 5 6 --15% 
3,300 ...__ _____________________ ___J 

8 

4.4 
1.1 
2.2 

4 
24,267 

6,100 
500 
8 

8000 
i;' 7000 
3: 6000 
~- 5000 
0 Gi 4000 Gl.!! g .._ 3000 
.l9 2000 rn c 1000 

0 

~ 
~ ~ 

.--II' 
0 

7690 Empty Travel Time 

.... lv I"' v v v r- ..... v 1---""" 1...---
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J-21Single Width 24-3-10 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Loader Cycle 
Time 

Loader Volume 
per Cycle 

Loader Cycle 
Time (per truck) 

24-3-10 (cont.) Page 2 
J-21Single Width 
Surface Stabilization 
Load, haul, and place riprap 
988H Loader 
769D Rear Dump Truck 

=( 0.58 + 0.03 
Basic Loader Bulky 
Cycle Time Material 

7.80 X 0.85 
Bucket Bucket Fill 

Capacity Factor 

0.59 X 4 
Loader Passes per 

Time Truck 

+ 0.02 + -0.04 =I 
Dumped Common 

Pile Leaderrrruck 

=I 6.63 cy 

=I 2.36 min 

Ftf~g:JI$1l~~~~-· 

Truck Cycle 2.36 + 4.4 + 1.1 + 2.20 =I 
Time Load Time Haul Time Dump Return 

Time Time 

Fleet =( 4 X 26.52 )/( 4 X 10.06 )x 
Productivity Loaderrrruck Truck Loaded Loaderffruck Truck Cycle 

Match Volume Match Time 

Required Fleet 24,267 I 158 X 1.371 =I 210 hrs 
Hours Riprap Haulage Fleet Work Schedule 

Requirement Productivity Factor 

0.59 min 

10.06 min 

60 =I 158 
min/hr 

Required Loader ={_..:..6.:..:, 1..:.0..:..0_ __..;;5;..;;.0.;;...0 __ )x 
Placement. 

8 x 1.371 =._I _...:1..:.34..:....__.;;.;;h;;..;;rs;.__...,J 
Hours Riprap 

Placement 
uirement 

Rate 
Operating Work Schedule 

Shift Factor 

Notes: Riprap placement rate based on PWCC experience. Riprap placement length 
based on 20 percent of main channels and 50 percent of downdrain channels. 

References: Table 24-2-6, Cat Handbook, Ed. 28. 

cy/hr 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activitv 

24-3-11 
J-21Single Width 
Topsoil/Suitable Material Replacement 
Suitable Material Placement 
637E P-P Scraper 

Haul and place suitable material to graded spoil areas 

Characterization of Equipment Used 
637E P-P Scraper- capacity 31 cy 

Description of Scraper Route (haul distance. % grade. average rolling resistance for each segment. etc.) 
Loaded Distance (ft) 700 
Loaded Grade (o/o) -5 
Loaded Effective Grade(%) 0 

Empty Distance (ft) 
Empty Grade(%) 
Empty Effective Grade(%) 

Production Times 

700 
5 
10 

8000 

~ 6000 
G) 
c ...... 
0 Gi 4000 
~~ 
c 

~ 2000 c 
0 .-Iiiii 

637E P-P Loaded Travel Time 

!.&,. ,....!.A ~--"~IX 

~~ 
~ .......... ,..,.. ,..,.. 1--'~--'1--' 
,....v ,..,.. ,.....:..- I--'~--' 

~"' v~ ~~ 
,.. 

........ 
.... 1-~--' ~--~--........ -- ............ 

~~ vv ~~--"' I--'~--' -::: ;;.t::: 1--- ~:::: 

~~ t:::~ I--'~"'"' 

... ""'" 

~ 

...... 
H:: 

-+--0% 
-2% 
__.,_4% 

--*-6% 
~8% 

-e--10% 
--1--12% 
--14% 

Typical Load Time for 637E P-P 
Maneuver and spread or dump 

2.0 
1.2 

0 2 
Timeimin) 

4 5 6 --16% 

Loaded Travel Time (from chart) 0.8 
Empty Travel Time (from chart) 0.6 

Quantity of Material to be Moved (cy) 
839,450 

8000 

7000 

~ 6000 

~- 5000 
0 Gi 4000 Gl,! 
g .... 3000 
I'CI 
!! 2000 
c 1000 

0 

Cycle Time 

Cycles/Hour = 

Hourly = 
Production 

Hours 
Required 

References: Table 24-2-7, Cat Handbook, Ed. 28 

0 

637E P-P Empty Travel Time 

I•• '\1 

~~ .,v ...,-' ..... 1--"~ -+--0% 

IL.~ v~ :,...-~-"" 1.--'~--'i"'"' _1:::;: ::::::~ -2% 

~~ "''/~--" ,.....r--
~~ ~::;;-

__.,_4% 
l,..oo' 

--*-6% ~~ vi--",... ......... ..... ~ :::::::~~""" 
~8% 

~r:::/ ~--"' .... ..... ~ ... -
~~ ~~ ;::: .... """ 

-e--10% 
--1--12% 

~~ --=:ii"' 
14% 

1 2 Ttme1mm) 4 5 1 -+--16% 

2.0 + 0.8 + 1.2 + 0.6 =I 4.6 

Load Loaded Maneuver Empty min 
Time Trip and Spread Trip 

Time Time Time 

60 l 4.6 =I 13 cycles/hr 
min/hr Cycle 

Time 
31 X 13.04 =I 404 cy/hr 

Adjusted Cycles/ 
Load (cy) Hour 

839,450 404 X 1.371 
Volume Hourly Work Schedule 

Production Factor 

J,~r,J ZDI2 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earth moving. Activity 

24-3-12 
J-21 Single Width 

. Topsoil/Suitable Material Replacement 
Topsoil Replacement 
637E P-P Scraper 

Haul and place topsoil onto graded spoil areas 

Characterization of Scraper Used (type. capacity. etc) 
637E P-P Scraper- capacity= 31 cy 

Description of Scraper Route (haul distance. % grade. average rolling resistance for each segment. etc.) 

Loaded Distance (ft) 2,000 .----------------------------------, 
Loaded Grade(%) 2.5 
Loaded Effective Grade(%) 7.5 

Empty Distance (ft) 

Empty Grade (%) 
Empty Effective Grade(%) 

Production Times 
Typical Load Time for 657E P-P 
Maneuver and spread or dump 

Loaded Travel Time (from chart) 
Empty Travel Time (from chart) 

2,000 

-2.5 
2.5 

2.0 
1.2 

1.8 
1.2 

Quantity of Material to be Moved ( cy) 
1,399,083 

8000 

~ 6000 
Cll 
c-
O d) 4000 Bg 
c 

~ 2000 c 

8000 

7000 

~ 6000 

~- 5000 
0 d) 4000 CIIJ!! 
g- 3000 
res 
:i! 2000 
0 1000 

0 

0 

0 

637E P-P Loaded Travel Time 
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637E P-P Empty Travel Time 
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2 
Time1min) 

4 5 

--.-o% 
-2% 
___..._4% 
~6% 

-JE--8% 
~10% 

-t--12% 
--14% 
--16% 

--.-o% 
-2% 
___..._4% 
~6% 

~8% 

~10% 

-t--12% 
--14% 

6 --.--16% 

__ 1_.2 __ = I 6.2 

Empty L.--...;.m;.,;,;i.;..;.n~ 

Cycle Time 2.0 + 1.8 + 1.2 + 
Load Loaded Maneuver 

Cycles/Hour = 

Hourly 
Production 

Hours 
Required 

Time 

60 
min/hr 

31 
Adjusted 
Load (cy) 

1,399,083 
Volume 

X 

Trip and Spread Trip 
Time Time Time 

6.2 =I 10 cycles/hr 
Cycle 
Time 
9.68 =I 300 cy/hr 

Cycles/ 
Hour 

_.....;;3..;;.0..;;,0 _x 1.371 
Hourly Work Schedule 

Production Factor 
References:. Table 24-2-7, Cat Handbook, Ed. 28 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-3-13 
J-21Single Width 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
J-21 Mining Area (Category I) 

Revegetation Area 
Area (acre) 542 

Revegetation = 
Seeding, fertilizing, $1,172.50 Costs 
mulching and fencing 
costs (per acre) 

Tree and Shrub Costs $375.00 
(per acre) 

Reseeding 

Reseeding Cost $1,033.00 Costs 
(per acre) 

Percent Failure 50% 

References: Table 24-1-3 and 24-2-7. 

542 * ( $1,172.50 + $375.00 )= $838,745 
Acres $/Acre for seeding, $/Acre for planting 

fertilizing, mulching trees and shrubs 
and fencing 

542 0.5 * $1,033.00 $279,943 
Acres Failure Reseeding 

Cost 

J-21Single Width 24-3-13 



Table: 
Mine Area: 
Project: 

24-3-14 
J-21Single Width 
Revegetation 

Task: 
Equipment: 

Revegetation of Topsoil Stockpile 
Miscellaneous 

Revegetation Area Description 
J-21 Mining Area (Category I)- Topsoil Stockpiles 

Revegetation Area 
Area (acre) 12 

Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$1,172.50 

Tree and Shrub Costs $375.00 
(per acre) 

Revegetation = 
Costs 

Reseeding 
Reseeding Cost 
(per acre) 

$1,033.00 Costs 

Percent Failure 50% 

References: Table 24-1-3 and 24-2-7. 

12 * ( $1,172.50 + 
Acres S/Acre for seeding, 

fertilizing, mulching 
and fencing 

12 * 0.5 
Acres Failure 

$375.00 ) ::;; 
$/Acre for planting 
trees and shrubs 

$1,033.00 
Reseeding 

Cost 

$18,570 

$6,198 



789.0' 

SCALE 

100' 0 100' 200' -- -----·cONTOUR INTERVAL N/A 

AutoCAD: J21 FinaiSection.dwg 

MINE AREA: J21 - DOUBLE-WIDE PIT 
Worksheet No. 24-3-1 

Earthwork Quantity Worksheet · 

J21 

~ 789.0' 

HIGHWALL REDUCTION 

Area= 0 ~ 
Pit Length = 6,050 ::a~e... 
Volume = 0 ..... , ... 
Swelled Volume = 0 ~.., ,IAN 2012 

SPOIL TO OPEN PIT 

Spoil 1,2 = 3,603,111 ~ 
J;..>L 

SPOIL GRADING 
Spoil 3,4 = 644,213 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activitv: 

24-3-04 
J-21 Double Width 
Backfill Mine Pits 
Doze First Two Spoils 
D11R Dozer 

Doze first two spoil ridges (first two spoils go into pit) 

Characterization of Dozer Used (tvpe. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission {1 .0) yes 

Description of Dozer Use: 5000 

Average dozing distance (feet) 340 4500 

Hourly production (from chart) 1,000 4000 

Grade (in percent) -25 3500 

Grade Correction 1.5 .c 3000 

Material Unit Weight (lb/lcy) 2,800 ): 2500 
() 

Density Correction 0.82 
...1 2000 

1500 

Productivity Adjustment Factors 
1000 

500 
Operator Factor 0 
Is operator excellent (1) no 0 
Is operator average (.75) yes 
Is operator poor (.6) no 

Material Factor 
Loose stockpile (1.2) yes 
Hard to cut; frozen - Productivity 

with tilt cylinder (.8) no Adjustment 
without tilt cyliner (.7) no Factor 

Normal material (1) no 
Hard to drift; (.8) no 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2} no 
Side by side dozing {1.2) no 
Normal dozing (1.0) yes Net Hourly 

Production 
Poor Visibility 
(i.e., dust, rain, snow, fog, no 
or darkness) (0.8) 

Elevation Factor Hours 
<7,500 feet (1.0} yes Required 

Quantity of Material to be Moved (cy) 
3,603,111 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

X 

= 

= 

Estimated Dozing Production 

\ 
\ 
\ 

r\.. 

"" "" ..................... -
100 200 300 400 500 600 700 

Average Dozing Distance (feet) 

0.75 X 1.20 X 1.5 X 0.82 
Operating Material Grade Density 

Factor Factor Factor Correction 

1.00 X 1.00 X 1.00 X 1.00 =I 1.11 
Production Visibility Elevation Direct 

Method Drive 
Trans 

1,000 1.11 =I 1,109 cy/hr 

3,603,111 I 1,109 X 1.371 =I 4,456 Hours 
Volume Net Hourly Work Schedule 

to be Moved Production Factor 

J-21 Double Width 24-3-04 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 
Doze back two spoil ridges 

24-3-05 
J-21 Double Width 
Backfill Mine Pits 
Doze Back Two Spoils 
D11R Dozer 

Characterization of Dozer Used {tvoe size etc)· 
' D11 R, three,.shank ripper, U-blade 

Power shift transmission (1.0) 

DescriQtion of Dozer Use: 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 
Material Unit Weight (lb/lcy) 
Density Correction 

Productivi!Y Adjustment Factors 
0Qerator F·actor 
Is operator excellent (1) 
Is operator average (.75) 
Is operator poor (.6) 

Material Factor 
Loose stockpile {1.2) 
Hard to cut; frozen -

with tilt cylinder (.8) 
without tilt cyliner (.7) 

Cable controlled blade (.6) 
Hard to drift; (.8) 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor 
Slot dozing (1.2) 

yes 

5000 

300 4500 

1,100 4000 

-25 3500 

1.5 1:: 3000 

2,800 >= 2500 
0 

0.82 
...I 2000 

1500 

1000 
500 

0 
no 0 
yes 
no 

Productivity 

Adjustment = 
yes Factor 

no 
no X 

no 
no 
no 

no Net Hourly 

Estimated Dozing Production 

\ 
\ 
\ 
"~ 
~ 

............ ......___ 

100 200 300 400 500 600 700 

Average Dozing Distance (feet) 

0.75 X 1.20 X 1.5 X 0.82 
Operator Material Grade Density 

Factor Factor Factor Correction 

1.00 X 1.00 X 1.00 X 1.00 =I 1.11 
Production Visibility Elevation Direct 

Method Drive 
Trans 

1,100 X 1.11 =I 1,220 c~hour 
Side by side dozing (1.2) 
Normal dozing (1.0) 

no Production Normal Hourly 

Poor Visibility 
(i.e., dust, rain, snow, fog, 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) 

Quanti!Y of Material to be Moved ( cy) 
644,213 

yes 

no 
Hours 

Required 

yes 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

Production 

= 644,213 I 
Volume 

to be Moved 

1,220 X 1.371 =I 724 hours 
Net Hourly Work Schedule 
Production Factor 

J-21 Double Width 24-3-05 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-3-06 
J-21 Double Width 
Backfill and Grade Ramps 
Backfill/Grade Ramps 
D11R Dozer 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 
Material Unit Weigh~ (lb/lcy) 
Density Correction 

Productivity Adjustment Factors 

Operator Factor 
Is operator excellent (1) 
Is operator average (.75) 
Is operator poor (.6) 

Material Factor 
Loose stockpile (1.2) 
Hard to cut; frozen-

with tilt cylinder (.8) 
without tilt cyliner (.7) 

Normal material (1) 
Hard to drift; (.8) 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor 
Slot dozing (1.2) 
Side by side dozing (1.2) 
Normal dozing {1.0) 

Poor Visibility 

200 
1,600 

0 
1 

2,800 
0.82 

no 
yes 
no 

yes 

no 
no 
no 
no 
no 

no 
no 
yes 

5000 

4500 

4000 

3500 

... 3000 
.c 
>= 2500 
(.) 
...I 2000 

1500 

1000 

500 

0 
0 

Productivity 
Adjustment 

Factor 

X 

Net Hourly = 
Production 

Estimated Dozing Production 

\ 
\ 
\ 

'" " ........... ............... ----
100 200 300 400 500 600 700 

Average Dozing Distance (feet) 

0.75 X 1.20 X· 1.00 X 0.82 
Operating Material Grade Density 

Factor Factor Correction Correction 

1.00 X 1.00 X 1.00 X 1.00 =I 0.74 
Production Visibility Elevation Direct 

Method Drive 
Trans 

1,600 X 0.74 =I 1,183 c~/hr 
Normal Hourly Productivity 

Production Adjustment 
(i.e., dust, rain, snow, fog, 
or darkness) {0.8} 

no (see graph above) Factor 

Elevation Factor 
<7,500 feet (1.0) yes 

Quantity of Material to be Moved ( cy) 
1,170,359 cy 

Hours 
Required 

References: Table 24-2-4, Cat Handbook, Ed. 28 

= 1,170,359 
Volume 

to be Moved 

1,183 X 1.371 =L 1,357 hours 
Net Hourly Work Schedule 
Production Factor 

J-21 Double Width 24-3-06 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activitv 

24-3-07 
J-21 Double Width 
General Grading 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. , · 

Characterization of Dozer Used (type. size. etc) 
D11 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
173 acres 

Hours 
Required 

173 0.125 x __ 1.;..;.·..;;...37;_1;....___=1 1,898 Hours 
Area to be 

Graded 
(acres) 

Net Hourly Work Schedule 
Production Factor 
{acres!hr) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-5 

J-21 Double Width 24-3-07 



Table: 
• Mine Area: 

Project: 
Task: 
Equipment: 

Earthmoving Activity 
Grade terraces 

24-3-08 
J-21 Double Width 
Surface Stabilization 
Grade Terraces 
D7R Dozer 

Characterization of Dozer Used (type. size. etc) 
D7R, U-blade 

Production Rate (lineal ft/hr) 

Terrace Requirement 
80,730 

Hours 
Required 

1,060 

lineal feet 

80,730 
Terrace 

Requirement 
(ft) 

1 ,060 x 1 .371 =L--I_1_;0_4 __ H_o_ur_s __ -t 
Production Work Schedule 

Rate Factor 
(ft/hr} 

Note: Production rate based on average grading speed of 3 mph and 5 passes (PWCC experience). 

Reference: Table 24-2-6 

J-21 Double Width 24-3-08 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-3-09 
J-21 Double Width 
Surface Stabilization 
Grade Drainages/Downdrains 
D7R Dozer 

Earthmoving Activity 
Grade drainages and downdrains. 

Characterization of Dozer Used (tvoe. size. etc) 
D7R, U-blade 

Production Rate (lineal ft/hr) 800 

Drainages/Downdrains Requirement 
12,670 lineal feet 

Hours 
Required 

12,670 800 x 1.371 =I 22 Hours 
~--------~-----; 

Drainages/Downdrain Production Work Schedule 
Requirement Rate Factor 

(ft) (ft/hr) 

Note: Production rate based on average grading speed of 2 mph and 12 passes (PWCC experience). 

Reference: Table 24-2-6 

J-21 Double Width 24-3-09 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-1 0 Page 1 
J-21 Double Width 
Surface Stabilization 
Load, haul, and place riprap 
988H Loader 
769D Rear Dump Truck 

Load, haul,and place riprap in main channels and downdrains. 

Characterization of Equipment Used (type. size. etc): 
988H Loader- bucket capacity 7.8 cy 
7690 Rear Dump Truck- truck capacity 30.9 c 

~------------------~----------------------------~ 

Loading and Haulage 
Productivity Factors 
Basic Loader Cycle (min) 
Bulky Material (min) 
Dumped Pile (min) 
Common Loaderffruck Ownership (min) 
Work Hour Factor (50 min/hr) 
Bucket Fill Factor 
Truck Loaded Volume-4 passes (cy) 
Haulage Distance (ft) 
Effective Grade(%) 

Production Times 
Haul Time (min) 
Dump Time (min) 
Return Time (min) 

Truck/Loader Match (trucks per loader) 
Riprap Haulage Requirement ( cy) 

Placement 
Riprap Placement Requirement (ft) 
Placement Rate (ft/shift) 
Shift (hours) 

0.58 
0.03 
0.02 
-0.04 
0.83 
0.85 

26.52 

~ 
~ 
Cl) 
r:: ...... 
oa; 
~~ 
r:: 
liS 

Ui 
E 

8000 
7000 
6000 
5000 
4000 
3000 
2000 
1000 

.1'/ 
~., 

0 
0 

7690 Loaded Travel Time 

~ 
'""'"" / .; ~ '-'" .... ..; 

VI/ """' ..... 
.... 

v .; ........... .......... 
~ ..... ......~ ._. 1-

..... ~~ ._. 1-

2 
Timelmin) 4 5 

-+-0% 

-2% 

-4% 

"""*""6% 

~8% 

_._10% 

6 --15% 
2,500 ....__ _____________________ __] 

5 

0.8 
1 ;1 
0.7 

2 
26,650 

6,335 
500 

8 

8000 
>- 7000 ;: 6000 
~ ...... 5000 
0 a; 4000 
Cl)~ 
g ~ 3000 
liS 

2000 Ui 
E 1000 

0 

~ 
~ ~ 

~~tiP 

0 

7690 Empty Travel Time 

... lv I"' 
v-:: v v ...... v L...--v 

~ v I' ...,.....v I.---' -+-0% 

/t:/' ...,...v ,......v v v -4% 
~ ...... I-/ 1/ !-"'" !---"" 
/~ t:::--~-' 

__.._6% 

~ """*""8% 

~10% 

1 Time1min) 3 4 _._15% 

J-21 Double Width 24-3-10 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-3-1 0 (cont.) Page 2 
J-21 Double Width 
Surface Stabilization 
Load, haul, and place riprap 
988H Loader 
7690 Rear Dump Truck 

Loader Cycle 
Time 

0.58 + 0.03 + 0.02 + -0.04 =._I _...;;0..;.;.5;...;;9;.______;m..;.;.i..;.;n __ .....~ 
Basic Loader ---=B~ul::-ky-- ----=o:-u_m_p-ed-=-- Common 

Cycle Time Material Pile Leader!rruck 

Loader Volume 7.80 X 0.85 =I 6.63 cy 
per Cycle Bucket Bucket Fill 

Capacity Factor 

Loader Cycle 0.59 X 4 =I 2.36 min 
Time (per truck) Loader Passes per 

C cleTime Truck 

Truck Cycle = 2.36 + 0.8 + 1.1 + 0.70 =I 4.96 min .I 
Time Load Time Haul Time Dump Return 

Time Time 

Fleet =( 2 X 26.52 )/( 2 X 4.96 )x 60 =I 321 
Productivity Loader!rruck Truck Loaded Loader!rruck Truck Cycle min/hr 

Match Volume Match Time 

Required Fleet = 26,650 -_,....;3=2..;..1 __ xWork1S.3c7h1edule=.._l_1;...;1....;.4_....;.h_r..;;..s ___ ___. 
Hours · Riprap Haulage Fleet 

Requirement Productivity Factor 

Required Loader =(---:=-6-:-,3_3_5_ ----=:-:--5_0_0 ---:-- )x 
Placement 

8 x 1.371 = IL-_1;...;;3....;;.9 _ ____;h..;.;.r....;;.s __ ....J 

Hours Riprap 
Placement 

Requirement 
Rate 

Operating Work Schedule 
Shift Factor 

Notes: Riprap placement rate based on PWCC experience. Riprap placement length 
based on 20 percent of main channels and 50 percent of downdrain channels. 

References: Table 24-2-6, Cat Handbook, Ed. 28. 

cy/hr 

J-21 Double Width 24-3-10 (cont.) 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-11 
J-21 Double Width 
Topsoil/Suitable Material Replacement 
Suitable Material Placement 
637E P-P Scraper 

Haul and place suitable material to graded spoil areas 

Characterization of Equipment Used 
637E P-P Scraper - capacity 31 cy 

Description of Scraper Route (haul distance. % grade. average rolling resistance for each segment. etc.) 
Loaded Distance (ft) 700 

Loaded Grade(%) -5 637E p.p Loaded Travel Time 
Loaded Effective Grade(%) 0 8000 

Empty Distance (ft) 
Empty Grade (o/o) 
Empty Effective Grade(%) 

Production Times 
Typical Load Time for 637E P-P 
Maneuver and spread or dump 

700 
5 
10 

2.0 
1.2 

Loaded Travel Time (from chart) 0.8 
Empty Travel Time (from chart) 1.2 

i 6000 
Gl 
c:.-. 
0 Gi 4000 
8~ c: 
CIS 

iii 2000 
i5 

0 

~I/ 
1.11111 ~,... 

0 

~~~ ~,) .. 
~ 

~,.-1>< 

~~ 
~ l..-'1--' ~---~ 

~ 
~.-- ..... 

~---~ 
l..-'1--' [.....~ (.,..o 

~~ 
~!-" ""'~ ~---~--- ~---"""' ~o--t:: 

~---~---~ 
I-" ~.Y ~~--- ~---~--- ........ 
~ ~ 1- ~---~--- .... t::= ... 

~~ ..... !.::::: !;;;;~F= 

2 
Time1min) 

4 

637E P-P Empty Travel Time 

L .. lo.. 1 ... 

~ 

5 

~ 

1.1. 
I;: 

6 

Quantitv of Material to be Moved ( cy) 
662,886 

8000 

7000 i 6000 

~ .-. 5000 
0 Gi 4000 GIJ!! 

~~ ~...,..v v ~---~---

I.A~ l..-'v vL.-" J,..-1--- ~!::=~ 
~~~ 1.-- (....J...-""' kb::: f:::t::: 

g- 3000 
CIS 

iii 2000 
i5 1000 

0 

~ ~v ~,.;~-"' 1---j;; ~::::=!:=:= ~p 

~t J.; ~:--~--' J.,."" .... 
~...~~~~~ ~-"'~.--: t::::.l--'1""' 

~,jjjl!li: lii"F"" 

0 1 2 Time min 4 5 

Cycle Time 2.0 + 0.8 + 1.2 + 1.2 
Load Loaded Maneuver Empty 
Time Trip and Spread Trip 

Time Time Time 

Cycles/Hour 60 5.2 =I 12 c~cles/hr 
min/hr Cycle 

Time 
Hourly 31 X 11.54 =I 358 c~hr 

Production Adjusted Cycles/ 
Load (cy} Hour 

Hours = 662,886 358 X 1.371 = 2,542 
Required Volume Hourly Work Schedule 

Production Factor 
References: Table 24-2-7, Cat Handbook, Ed. 28 

-+-0% 
-2% 
.......,_4% 

"""'*"--6% 
~8% 

_.._10% 
-t-12% 
--14% 
--16% 

-+-0% 
-2% 
.......,_4% 

"""'*"--6% 
~8% 

_.._10% 
-t-12% 

14% 
-+-16% 

=I 5.2 
min 

hrs 

J-21 Double Width 24-3-11 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-12 
J-21 Double Width 
Topsoil/Suitable Material Replacement 
Topsoil Replacement 
637E P-P Scraper 

Haul and place topsoil onto graded spoil areas 

Characterization of Scraper Used (type. capacity. etc) 
637E P-P Scraper- capacity= 31 cy 

Description of Scraper Route (haul distance. % grade. average rolling resistance for each segment. etc.) 

Loaded Distance (ft) 2,200 .---------------------------------. 
Loaded Grade(%) · 2.5 
Loaded Effective Grade(%) 7.5 

Empty Distance (ft) 
Empty Grade(%) 
Empty Effective Grade (%) 

Production Times 
Typical Load Time for 657E P-P 
Maneuver and spread or dump 

Loaded Travel Time (from chart) 
Empty Travel Time (from chart) 

2,200 
-2.5 
2.5 

2.0 
2.4 

2.2 
1.0 

Quantity of Material to be Moved ( cy) 
1,104,811 

8000 

i 6000 
Ill 
c~ 
0 'lii 4000 
~~ 
1: 
.B 
8 2000 

0 

0 

8000 

7000 

6000 

~ ~ 5000 
0 'lii 4000 
Ill$ 
g ....... 3000 

!I! 
. Ill 2000 
c 1000 

0 

Cycle Time = 

Cycles/Hour = 

Hourly 
Production 

Hours = 
Required 

References: Table 24-2-7, Cat Handbook, Ed. 28 

637E P-P Loaded Travel Time 
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637E P-P Empty Travel Time 

1.-ia ... 
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0 2 Time1min) 4 5 

2.0 + 2.2 + 2.4 + 1.0 
Load Loaded Maneuver Empty 
Time Trip and Spread Trip 

Time Time Time 

60 7.6 =I 8 C)!cles/hr 
min/hr Cycle 

Time 
31 X 7.89 =I 245 c~hr 

Adjusted Cycles/ 
Load (cy) Hour 

-+-0% 
~2% 

__.,_4% 

"""'*--6% 
_....8% 
-e-10% 
-+-12% 
--14% 
--16% 

-+-0% 
-2% 
__.,_4% 

"""'*--6% 
-.-a% 
-e-10% 
-+-12% 
--14% 

6 -+-16% 

=I 
7.6 
min 

1 '104,811 245 X 1.371 =l 6,191 hrs 
Volume Hourly Work Schedule 

Production Factor 

J-21 Double Width 24-3-12 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-3-13 
J-21 Double Width 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
N-11 Expansion Mining Area (Category I) 

Revegetation Area 
Area (acre) 428 

Seeding, fertilizing, $1,172.50 
mulching and fencing 
costs (per acre) 

Tree and Shrub Costs $375.00 
(per acre) 

Reseeding Cost $1,033.00 
(per acre) 

Percent Failure 50% 

References: Table 24-1-3 and 24-2-7. 

Revegetation = 
Costs 

Reseeding = 
Costs 

428 * ( $1,172.50 + $375.00 )= $662,330 
Acres $/Acre for seeding, $/Acre for planting 

fertilizing, mulching trees and shrubs 
and fencing 

428 0.5 $1,033.00 = $221,062 
Acres Failure Reseeding 

Cost 

J-21 Double Width 24-3-13 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-3-14 
J-21 Double Width 
Revegetation 
Revegetation of Topsoil Stockpile 
Miscellaneous 

Revegetation Area Description 
N-11 Expansion Mining Area (Category I)- Topsoil Stockpiles 

Revegetation Area 
Area (acre) 154 

Revegetation = 154 * ( $1,172.50 + $375.00 ) = 
Seeding, fertilizing, $1,172.50 Costs Acres $/Acre for seeding,$/Acre for planting 
mulching and fencing 
costs (per acre) 

Tree and Shrub Costs $375.00 
(per acre) 

Reseeding 
Reseeding Cost 
(per acre) 

$1,033.00 Costs 

Percent Failure 50% 

References: Table 24-1-3 and 24-2-7. 

154 
Acres 

fertilizing, mulching trees and shrubs 
and fencing ' 

0.5 
Failure 

$1,033.00 
Reseeding 

Cost 

$238,315 

$79,541 

J-21 Double Width 24-3-14 
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Table: 
Mine Area: 

24-3-02 
N-9 

Page 1 

Project: 
Task: 

Highwall Reduction 
Cast/Blast Highwall 

Equipment: Atlas Copco Pit Viper 271 

Activity Description 
Drill, load, and blast highwall 

Drill Rig is Atlas Copco Pit Viper 271 

Highwall Reduction Dimensions: 
X (feet) 234 
Y(feet) 147 
Number of Rows 9 

Drill Pattern (Cast) - 21'x24' Row 
Hole Diameter (inches) 10 5/8 
Powder Factor (lbs/cy) 0.65 1 
Explosive Weight (lbs)1 1,859 2 
(single hole sequence) 3 

Total 

Drill Pattern (Blast)- 21'x24' Row 
Hole (inches) 9 7/8 
Powder Factor (lbs/cy) 0.55 4 
Explosive Weight (lbs)2 1,502 5 
(single hole sequence) 6 

7 
8 
9 

Total 

Notes: 

Distance Drillhole Overburden 
to Highwall Footage Volume per Hole 

(ft) (ft) (cy) 
21 57 1058 
42 51 954 
63 45 849 
126 153 2,861 

Distance Drill hole Overburden 
to Highwall Footage Volume per Hole 

(ft) (ft) (cy) 
84 38 700 
105 32 602 
126 27 504 
147 22 406 
168 17 308 
189 11 210 

819 146 2,730 

1. Weight of explosives (cast rows, 1,2, and 3) based on total overburden volume 
and powder factor (0.65 lbs/cy). 

2. Weight of explosives (blast rows, 4 and up) based on total overburden volume 

and powder factor (0.55 lbs/cy). 

N-9 24-3-02 
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Table: 24-3-02 (cor Page 2 
Mine Area: N-9 
Project: Highwall Reduction ·~a~flliiPl~'I(S~W$"11~~ 
Task: Cast/Blast Highwall Total Drill =( 8,800 I 
Equipment: Atlas Copco Pit Viper 271 Footage Pit Length 

Total Overburde =( 8,800 I 
Activity Description 
Drill, load, and blast highwall 

Drill Rig is Atlas Copco Pit Viper 271 

Assumptions 
Drilling Rate (ft/hr) 
Bit Life (hrs) 

Cast 10 5/8" 
Blast 9 7/8" 

Unit. Costs 
Bit Cost (per bit) 

Cast 10 5/8" 
Blast 9 7/8" 

Explosives (per pound)2 

Drill Cost (per hour) 

150 

370 
170 

$2,905 
$2,175 
$0.19 

$362.37 

Volume Pit Length 

Drilling = 56,189 I 
Time Total Drill 

Footage 
Drilling = 514 x( 
Cost Drilling 

Time 
+( 1/370 X 

Bit Life 
Load and Blast =( 514 X 

Cost1 Drilling 
Time 

+( 1,048,854 X 

Total Overburden 
Volume 

24 )X 153 = 156,189 feet 
Drill Hole Total Drillhole 
Spacing Footage (Rows 1-3} 

24 )x 2,861 = 11,048,854 cy 
Drill Hole Total Overburden 
Spacing Volume (Rows 1 ~3) 

150 X 1.371 = 1514 hours 
Drilling Work Schedule 
Rate) Factor 

$362.37 + $33.47 + $21.07 
Drill Cost Driller Driller Helper 

Rate Rate 
$2,905 »=I $218,210 I 
Bit Cost 
$34.55 X $21.07 . ) 
Blaster Blaster Helper 

Rate Rate 
0.65 X $0.19 )= l$503,508 I 

Powder Explosive Cost 
Factor 

a..!~~JI~:;to1.~§1Cii§~!4~olft~Pl~~~Rlil~~~~~~~~£~ 
Labor Costs 
Driller Rate (per hour) 
Blaster Rate (per hour) 
Driller/Blaster Helper 
Rate (per hour) 

$33.47 
$34.55 
$21.07 

Total Drill =( 8,800 I 24 )x 146 = 153,625 
Footage Pit Length Drill Hole Total Drillhole 

Spacing Footage (Rows 4 and up) 
otal Overburde =( 8,800 I 24 )x 2,730 = 11,001,000 

Volume Pit Length Drill Hole Total Overburden 
Spacing Volume (Rows 4 and up) 

Drilling = 53,625 I 150 X 1.371 = 1490 
Time Total Drill Drilling Work Schedule 

Footage Rate Factor 
Drilling = 490 x( $362.37 + $33.47 + $21.07 
Cost Drilling Drill Cost Driller Driller Helper 

Time Rate Rate 
+( 1/170 X $2,175 »=I $210,678 I 

Bit Life Bit Cost 

Load and Blast =( 490 X $34.55 X $21.07 ) 
case Drilling Blaster Blaster Helper 

Time Rate Rate 
+( 1,001,000 X 0.55 X $0.19 )= l$461,517 
Total Overburden Powder Explosive Cost 

Volume Factor 

$218,210 + $503,508 + $210,678 + $461,517 = l$1,393,914 
Drilling Cost Load and Blast Drilling Cost Load and Blast 
(Cast Holes) Cost1 (Blast Holes) Cost1 

Notes: (Cast Holes) (Blast Holes) 
1. Assumes continuous drill/load/blast sequence with loading and blasting time being roughly equivalent to drilling time. 
2. All explosive supplies (i.e. explosives, primers, etc.) are included in explosives cost. 
References: Tables 24-1-1, 24-1-2, 24-2-3, and 24-3-{ 

feet 

cy 

hours 

I 

N-924 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-3-03 
N-9 
Backfill Mine Pits 
Doze Highwall 
D11R Dozer 

Doze blasted highwall reduction material into pit 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1 .0) yes Estimated Dozing Production 

Description of Dozer Use: 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 
Material Unit Weight (lb/lcy) 
Density Correction 

Productivity Adjustment Factors 
Operator Factor 

200. 

1,600 
-25 
1.5 

2,800 
0.82 

Is operator excellent ( 1 ) no 
Is operator average (.75) yes 
Is operator poor (.6) no 

Material Factor 
Loose stockpile (1 .2) no 
Hard to cut; frozen -

with tilt cylinder (.8) no 
without tilt cyliner (.7) no 

Normal material ( 1) yes 
Hard to drift; (.8) no 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 
Normal dozing (1.0) yes 

Poor Visibility 
(i.e., dust, rain, snow, fog, no· 
or darkness) (0.8) 

Elevation Factor 
<7,500feet (1.0) yes 

Quantity of Material to be Moved (cy) 
990,000 

5000 
4500 
4000 
3500 
3000 
2500 
2000 
1500 
1000 
500 

0 
0 

Productivity = 
Adjustment 

Factor 

X 

Net Hourly 

\ 
\ 
\ 

' ' 
100 

0.75 
Operator 

Factor 

1.00 
Production 

Method 

1,600 

.............. .............._ 

200 300 

X 1.00 
Material 
Factor 

X 1.0 
Visibility 

X 0.92 
Production Normal Hourly Productivity 

Production Adjustment 

(see graph above) Factor 

Hours 990,000 1,479 
Required Volume Net Hourly 

to be Moved Production 

Note: Quantity of material to be moved includes swelled highwall reduction volume 
from Table 24-2-3 less 25% for blast casting 

References: Tables 24-2-3 and 24-3-2, and Cat Handbook, Ed. 28 

~-3-02 (cont.) 

400 500 600 700 

X 1.5 X 0.82 
Grade Density 

Correction Correction 

X 1.00 X 1.00 =I 0.92 
Elevation Direct 

Drive 
Trans 

=I 1,479 , cy/hr 

X 1.371 =I 918 Hours 
Work Schedule 

Factor 

N-9 24-3-03 



Table: 
Mine Area: 

24-3-04 
N-9 

Project: 
Task: 
Equipment: 

Backfill Mine Pits 
Doze First Two Spoils 
D11R Dozer 

Earthmoving Activity: 
Doze first two spoil ridges (first two spoils go into pit) 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes , 

Description of Dozer Use: 
Average dozing distance (feet) 300 
Hourly production (from chart) 1,100 
Grade (in percent) -10 
Grade Correction 1.4 
Material Unit Weight (lb/lcy) 2,800 
Density Correction 0.82 

Productivity Adjustment Factors 

Operator Factor 
Is operator excellent (1) no 
Is operator av~rage (.75) yes 
Is operator poor (.6) no 

Material Factor 
Loose stockpile (1.2) yes 
Hard to cut; frozen -

with tilt cylinder (.8) no 
without tilt cyliner (.7) no 

Normal material (1) no 
Hard to drift; (.8) no 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 
Normal dozing (1.0) yes 

Poor Visibility 
(i.e., dust, rain, snow, fog, no 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) yes 

Quantity of Material to be Moved ( cy) 
2,418,696 

5000 
4500 
4000 
3500 

.E 3000 
):: 2500 
~ 2000 

1500 
1000 
500 

0 

Productivity 
Adjustment 

Factor 

Net Hourly 
Production 

Hours 
Required 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

Estimated Dozing Production 

\ 
\ 
\. 

ill.. 

"""" ......... ---
O-· 100 200- 300 400 500 600 700 

Average Dozing Distance (feet) 

0.75 X 1.20 X 1.4 X 0.82 
Operating Material Grade Density 

Factor Factor Factor Correction 

X 1.00 X 1.00 X 1.00 X 1.00 =I 1.04 
Production Visibility Elevation Direct 

Method Drive 
Trans 

1,100 X 1.04 =I 1,139 cy/hr 
Normal Hourly Productivity 

Production Adjustment 
(see graph above) Factor 

2,418,696 
Volume 

to be Moved 

1,139 x 1.371 = I 2,914 Hours 
Net Hourly Work Schedule 
Production Factor 

N-9 24-3-04 



Table:
MineArea: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 
Doze back two spoil ridges 

24-3-05 
N-9 
Backfill Mine Pits 
Doze Back Two Spoils 
D11R Dozer 

Characterization of Dozer Used {type. size. etc): 
D11 R, three~shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 
Material Unit Weight (lb/lcy) 
Density Correction 

Productivity Adjustment Factors 
Operator Factor 
Is operator excellent (1) 
Is operator average (.75) 
Is operator poor (.6) 

Material Factor 
Loose stockpile (1.2) 
Hard to cut; frozen -

With tilt cylinder (.8) 
Without tilt cyliner (.7) 

Cable controlled blade (.6) 
Hard to drift; (.8) 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor 
Slot dozing (1.2) 

300 
1,100 

0 
1.2 

2,800 
0.82 

no 
yes 
no 

yes 

no 
no 
no 

, no 
no 

5000 

4000 

.2 3000 
): 

~ 2000 

1000 

0 

0 

Productivity 
Adjustment = 

Factor 

X 

no Net Hourly 

Estimated Dozing Production 

\ 
\ 
~ 

........... --...___ 

100 200 300 400 500 600 

Average Dozing Distance (feet) 

0.75 X 1.20 X 1.2 X 0.82 
Operator Material -~G~ra-d-:-e-- Density 

Factor Factor Factor Correction 

1.00 X 1.00 X 1.00 X 1.00 
Production Visibility Elevation Direct 

Method Drive 
Trans 

1,100 X 0.89 =I 976 cy/hour 
Side by side dozing (1.2) 
Normal dozing (1.0) 

no Production Normal Hourly Operating 
yes Production Adjustment 

(see raph above) Factor 
Poor Visibility 

no 

700 

=I 0.89 

(i.e., dust, rain, snow, fog, 
ordarkness) (0.8) Hours 

Required 
= 804,059 I 

Volume 
976 x 1.371 = 1.___1,'-1_3_0_h_o_u_r_s_---l 

Net Hourly Work Schedule 
Elevation Factor 
<7 ,500 feet (1.0) 

Quantity of Material to be Moved (cy) 
804,059 

yes 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

to be Moved Production Factor 

N-9 24-3-05 



Table: 
Mine Area: 

24-3-06 
N-9 

Project: 
Task: 
Equipment: 

Backfill and Grade Ramps 
Backfill/Grade Ramps 
D11R Dozer 

Characterization' of Dozer Used (type, size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 
Material Unit Weight (lb/lcy) 
Density Correction 

Productivity Adjustment Factors 
Operator Factor 
Is operator excellent (1) 
Is operator average (.75) 
Is operator poor (.6) 

Material Factor 

200 
1,600 

0 
1 

2,800 
0.82 

no 
yes 
no 

Loose stockpile (1.2) yes 
Hard to cut; frozen -

with tilt cylinder (.8) no 
without tilt cyliner (.7) no 

Normal material (1) no 
Hard to drift; (.8) no 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing {1.2) no 
Side by side dozing (1.2) no 
Normal dozing (1.0) yes 

5000 

4500 

4000 

3500 

.2 3000 

>= 2500 
-U 

...1 2000 

1500 

1000 

500 

0 

0 

Productivity 
Adjustment 

Factor 

Net Hourly 

X 

Estimated Dozing Production 

\ 
\ 
\ 

\. 

' "" ........__ -
100 200 300 400 500 

Average Dozing Distance (feet) 

0.75 X 1.20 X 1.00 
Operating Material Grade 

Factor Factor Correction 

1.00 X 1.00 X 1.00 
Production Visibility Elevation 

Method 

1,600 X 0.74 =I 1,183 
Production Normal Hourly Productivity 

Poor Visibility Production Adjustment 
(i.e., dust, rain, snow, fog, no (see graph above) Factor 
or darkness) (0.8) 

600 700 

X 0.82 
Density 

Correction 

X 1.00 =I 0.74 
Direct 
Drive 
Trans 

cy/hr 

Elevation Factor 
<7,500 feet (1.0) 

Hours 
Required 

= 1,691,338 
Volume 

to be Moved 

1,183 x 1.371 =l....._1 ..... ,9_6_1 __ ho_u_r_s __ -t 
Net Hourly Work Schedule yes 

Quantity of Material to be Moved (cy) 
1,691,338 

References: Table 24-2-4, Cat Handbook, Ed. 28 

Production Factor 

N-9 24-3-06 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-07 
N-9 
General Grading 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a niixture 
of rough grading and final grading. · 

Characterization of Dozer Used (tvpe. size. etc) 
D11 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
483 acres 

Hours 
Required 

483 
Area to be 

Graded 
(acres) 

0.125 x __ 1._37_1 __ = I 5,299 Hours 
Net Hourly Work Schedule 
Production Factor 
· (acres/hr) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-5 

N-9 24-3-07 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 
Grade terraces 

24-3-08 
N-9 
Surface Stabilization 
Grade Terraces 
D7R Dozer 

Characterization of Dozer Used (type. size. etc) 
D7R, U-blade 

Production Rate {lineal ft/hr) 

Terrace Requirement 
129,920 

Hours 
Required 

1,060 

lineal feet 

129,920 

Terrace 
Requirement 

(ft) 

1,060 x 1.371 =I 168 Hours 
Production Work Schedule 

Rate 
(ft/hr) 

Factor 

Note: Production rate based on average grading speed of 3 mph and 5 passes (PWCC experience). 

Reference: Table 24-2-6 

N-9 24-3-08 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activitv 

24-3-09 
N-9 
Surface Stabilization 
Grade Drainages/Downdrains 
D?R Dozer 

Grade drainages and downdrains. 

Characterization of Dozer Used (type size. etc) 
D?R, U-blade 

Production Rate (lineal ft/hr) 800 

Drainages/D6Wr1drains Requirement 
11 ,300 lineal feet 

Hours 
Required 

11,300 800 x 1.371 = IL--___;;_19;;..__---..;.H..;;..;o;...;;u;.;..;rs;;..___--1 
Drainages/Downdrain Production Work Schedule 

Requirement Rate Factor 
(ft) (ft/hr) 

Note: Production rate based on average grading speed of 2 mph and 12 passes (PWCC experience). 

Reference: Table 24-2-6 

N-9 24-3-09 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-10 
N-9 

Page 1 

Surface Stabilization 
Load, haul, and place riprap 
988H Loader 
7690 Rear Dump Truck 

Load, haul,and place riprap in main channels and doWndrains. 

Characterization of Equipment Used (type. size. etc): 
988H Loader- bucket capacity 7.8 cy 

769D Rear Dump Truck- truck capacity 30.9 ,.::c.Ly ______ ---'--..,.----------------, 

Loading and Haulage 
Productivity Factors 
Basic Loader Cycle (min) 
Bulky Material (min) 
Dumped Pile (min) 
Common Loaderrrruck Ownership (min) 

Work Hour Factor (50 min/hr) . 
Bucket Fill Factor 
Truck Loaded Volume-4 passes (cy) 
Haulage Distance (ft) 
Effective Grade(%) 

Production Times 
Haul Time (min) 
Dump Time (min) 
Return Time (min) 

Truck/Loader Match (trucks per loader) 
Riprap Haulage Requirement (cy) 

Placement 
Riprap Placement Requirement (ft) 
Placement Rate (ft/shift) 
Shift (hours) 

0.58 
0.03 
0.02 
-0.04 

0.83 
0.85 

26.52 
2,500 

5 

0.8 

1.1 
0.7 

2 
24,467 

5,650 
500 
8 

1;-
8000 

:= 6000 G) 
s::~ 

O"lii 4000 ~~ s:: 

~ 2000 
i5 

0 

8000 
1;- 7000 
:= 6000 
:g ~ 5000 
c; 1l 4000 
g :::. 3000 
J!! 2000 en 
i5 1000 

0 -0 

7690 Loaded Travel Time 

~~· )~ L.-~ ~;"" 

II ~v ~,..oL--
L.-L.- ~--~--~--

~--~--
~.-1--Fi 

II 

~~ "I-' 
I-' ~--~-- j..-1-- ~--~ 1-' 1.-

~~f.!:~ 1--

0 2 3 4 5 
Time(min) 

7690 Empty Travel Time 

.. 1 .... 

17.:17 v- ~ t.,.... 
,_, 

./ ...... ~ ~ 
/I:/ ..... v /I--" J.....-1--" 

iAV Vt.,.... ~~ 
~ I-': 

~!;;;;i: P" 
~~ 

1 Time~ min) 3 

~ 

-+-0% 

-2% 

-4% 

"'"'*""6% 
-..a% 
--10% 

6 --15% 

1 .... 

-+-0% 

-4% 

-A-6% 

"'"'*""8% 

--..10% 

4 --15% 

N-9 24-3-10 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Loader Cycle 
Time 

Loader Volume 
per Cycle 

Loader Cycle 
Time (per truck) 

Truck Cycle 
Time · 

Fleet 
Productivity 

Required Fleet 
Hours 

24-3-10 (cont.} Page 2 
N-9 
Surface Stabilization 
Load, haul, and place riprap 
988H Loader 
769D Rear Dump Truck 

''!i.!i. 

0.58 + _ ___;;.0.;..;;.0~3 __ + 0.02 + -0.04 ='-1 _....;;0.;.;.5;..;.9_~m...;.;in..;..__ _ ___. 
Basic Loader Bulky Dumped Common 
Cycle Time Material Pile LeaderfTruck 

7.80 X 0.85 =I 6.63 cy 
Bucket Bucket.Fill 

Capacity Factor 

0.59 X 4 =I 2.36 min 
Loader Passes per 

Cycle Time Truck 

2.36 + 0.8 + 1.1 + 0.70 =I 4.96 min 
Load Time Haul Time Dump Return L...-.-;..;,.;;..,;;___;.;...;.;..;__ _ ___. 

Time Time 

=( 2 X 26.52 )/( 2 X 4.96 )>< 60 =I 321 cy/hr 
LoaderfTruck Truck Loaded LoaderfTruck Truck Cycle min/hr 

Match Volume Match Time 

24,467 321 
Riprap Haulage Fleet 

x 1.371 =I 105 hrs 
Work Schedule ...__ _______ ___. 

Requirement Productivity Factor 

-· 
Required Loader =(~~5:....;;.,6...;;.5..;;.0_ 

Hours Riprap 
~~5....;;.0..;;..0 __ )x 

Placement 
Rate 

8 x 1.371 =I 124.0 hrs 
Operating Work Schedule.__ _______ __. 

Placement 
Requirement 

Shift Factor 

Notes: Riprap placement rate based on PWCC experience. Riprap placement length 
based on 20 percent of main channels and 50 percent of downdrain channels. 

References: Table 24-2-6, Cat Handbook, Ed. 28. 

--J--1\ 

At""l~VED.~ 
i( 

N-9 24-3-10 (cont.) 

0 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-11 

N-9 
Topsoil/Suitable Material Replacement 
Suitable Material Placement 
637E P-P Scraper 

Haul and place suitable material to graded spoil areas 

Characterization of Equipment Used 
637E P-P Scraper - capacity 31 cy 

Description of Scraper Route (haul distance.% grade. average rolling resistance for each segment. etc.) 
Loaded Distance {ft) 700 · 

Loaded Grade {%) -5 637E P-P Loaded Travel Time 
Loaded Effective Grade {%) 0 8000 

Empty Distance {ft) 
Empty Grade(%) 

iG' ~~~ ~l.t I--
~I>< 

Empty Effective Grade{%) 

Production Times 

Typical Load Time for 637E P-P 
Maneuver and spread or dump 

700 
5 

10 

2.0 
1.2 

Loaded Travel Time (from chart) 0.8 
Empty Travel Time {from chart) 1.2 

Quantity of Material to be Moved (cyl 
1,462,067 

;: 6000 
Cll 
c.-
<; 3l 4000 
u!!:. 
c 

~ 2000 c 
0 

8000 

7000 

1 6000 
~ .- 5000 

c; ~ 4000 
g ~ 3000 

i 2000 
c 1000 

0 

Cycle Time 

~~ 
~ 1 .. )' ~--~-- I--I..-
"'v I; I-- I..-

~~ ~~ v~ 
v~-' ~,..-~..-:.-

.v ~,..-~..- k ~ 

~~ ~~ !;;;~ 1001== 

111111 =-~ 
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Time(min) 

637E P-P Empty Travel Time 
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2.0 + 0.8 + 1.2 + 
Load Loaded Maneuver 
Time Trip and Spread 

Time Time 

l:lc -+--0% 
-2% 

LL -*-4% 

I..- 1-- --*--6% 
--*-8% 
-10% 
-f-12% 
--14% 

5 6 --16% 

~--""" -+--0% 
k ~ -2% 

-*-4% 
--*--6% 
--*-8% 
-10% 
-f-12% 
--14% 

5 6 -+--16% 

1.2 
=I 

5.2 

Empty min 
Trip 

Time 

Cycles/Hour = 60 5.2 =I 12 cycles/hr 
min/hr Cycle 

Time 
Hourly 31 X 11.54 =I 358 cy/hr 

Production Adjusted Cycles/ 
Load {cy) Hour 

Hours · 1 ,462,067 I 358 X 1.371 5,606 hrs 
Required Volume Hourly Work Schedule 

References: Table 24-2-7, Cat Handbook, Ed. 28 
N-9 24-3-11 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-12 
N-9 
Topsoil/Suitable Material Replacement 
Topsoil Replacement 
637E P-P Scraper 

Haul and place topsoil onto graded spoil areas 

Characterization of Scraper Used (type. capacity. etc) 
637E P-P Scraper- capacity= 31 cy 

Description of Scraper Route (haul distance.% grade. average rolling resistance for each segment. etc.) 

Loaded Distance (ft) 3,300 r--------------------------------, 
Loaded Grade(%) 2.5 
Loaded Effective Grade(%) 7.5 

Empty Distance (ft} 3,300 
Empty Grade(%) -2.5 
Empty Effective Grade(%) 2.5 

Production Times 
Typical Load Time for 657E P-P 2.0 
Maneuver and spread or dump 1.8 

Loaded Travel Time (from chart) 2.8 
Empty Travel Time (from chart) 1.3 

Quantity of Material to be Moved (cy) 
2,436,779 

aooo 

i 6000 
G) 
c ...... 
<; j 4000 
CJ .._. 
c 
J! 
.!!! 2000 
c 

aooo 
7000 i 6000 

:!! ....... 5000 
<; j 4000 
g.._. 3000 
tU 

~ 2000 
c 1000 

0 

Cycle Time 

Cycles/Hour = 

Hourly 
Production 

0 

0 

637E p.p Loaded Travel Time 

~'· ........ ......~~ ~ 

~~ 
~ vv I-"~ ... ~ 

!--' ... 

,...v ............ ...... 
I.a. 

~~ vv ~~ ...... ... --- -;; -~ 1--' :::~ 
...... ~ ~~ I-:.- ~ ~;;.. ...... 1-

It;.- ~;..~ ~ 

~~~~-~ 
0 2 3 4 5 6 

Time(min) 

637E P-P Empty Travel Time 

1.--. 
&~ ...... ~ ....... ~ 

A~ /"' / ... ~ ~::::::f 
~~~ / ~ ..... ~:::::::::;; 

!.I,; v,...~ ... ~ ~:=:==:::::::::::::= 

ev ..... ...~ ~~ .... 
.oil!~ ~ iooo' 

... --==:;oro 

1 2 4 5 

2.0 + 2.8 + 1.8 + 1.3 
Load Loaded Maneuver Empty 
Time Trip and Spread Trip 

Time Time Time 

60 7.9 =I 8 cycles/hr 
min/hr Cycle 

Time 
31 X 7.59 =I 235 cy/hr 

Adjusted Cycles/ 
Load (cy) Hour 

-+-0% 
-2% 
......... 4% 
--*"-6% 
--.-a% 
-10% 
-f--12% 
--14% 
--16% 

-+-0% 
-2% 
......... 4% 
--*"-6% 
--.-a% 
-10% 
-f--12% 
--14% 

6 -+-16% 

=I 
7.9 
min 

Hours 2,436,779 I 235 X 1.371 14,194 hrs 
Required Volume Hourly Work Schedule 

References: Table 24-2-7, Cat Handbook, Ed. 28 Production Factor 
N-9 24-3-12 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-3-13 
N-9 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
N-9 Mining Area (Category I} 

Revegetation Area 
Area (acre} 944 

Seeding, fertilizing, 
mulching and fencing 
costs (per acre} 

$1,172.50 

Tree and Shrub Costs $375.00 
(per acre) 

Reseeding Cost 
(per acre} 

Percent Failure 

$1,033.00 

50% 

References: Table 24-1-3 and 24-2-7. 

Revegetation = 
Costs 

Reseeding 

Costs 

944 * ( $1,172.50 + 
Acres $/Acre for seeding, 

fertilizing, mulching 
and fencing 

944 0.5 

Acres Failure 

$375.00 } = 
$/Acre for planting 
trees and shrubs 

$1,033.00 

Reseeding 
Cost 

$1,460,840 

$487,576 

N-9 24-3-13 



Table: 
Mine Area: 
Project: 

24-3-14 
N-9 
Revegetation 

Task: 
Equipment: 

Revegetation of Topsoil Stockpiles 
Miscellaneous 

Revegetation Area Description 
N-9 Mining Area (Category I)- Topsoil Stockpiles 

Revegetation Area 
Area (acre) 45 

Revegetation = 
Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$1,172.50 Costs 

Tree and Shrub Costs $375.00 
(per acre) 

Reseeding Cost 
(per acre) 

Percent Failure 

$1,033.00 

50% 

References: Table 24-1-3 and 24-2-7. 

Reseeding 
Costs 

45 *( $1,172.50 + $375.00 )= 
Acres $/Acre for seeding, $/Acre for planting 

45 
Acres 

fertilizing, mulching trees and shrubs 
and fencing 

0.5 
Failure 

$1,033.00 
Reseeding 

Cost 

$69,638 

.$23,243 

N-9 24-3-14 



SCALE 

100' 0 100' 200' -- -----CONTOUR INTERVAL N/A 

AutoCAD: N11 FinalSection.dwg 

0 ' .• 

MINE AREA: N11 
Worksheet No. 24-3-1 

Earthwork Quantity Worksheet 

~--------- 1058.0' -------:-----~ 

HIGHWALL REDUCTION 

Area =. NA 
--~~------------------Pit Length = 8,450 

Volume = NA · 
Swelled Volume = NA 

---~--------------

SPOIL TO OPEN PIT 
Spoil 1,2 = 1 ,258,110 + 3, 77 4,330 = 5,032,440 

SPOIL GRADING 

Spoil 3,4 = 899 770 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving· Activity: 

24-3-04 
N-11 
Backfill Mine Pits 
Doze First Two Spoils 
D11R Dozer 

Doze first two spoil ridges (first two spoils go into pit) 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift .transmission (1".0) yes 

Description of Dozer Use: 5000 

Average dozing distance (feet) 300 4500 

Hourly production (from chart) 1,100 4000 

Grade (in percent) -22 3500 

Grade Correction 1.4 .E 3000 

Material Unit Weight {lb/lcy) 2,800 ): 2500 
0 

Density Correction 0.82 
..J 2000 

1500 

Productivity Adjustment Factors 
1000 
500 

Operator Factor 0 
Is operator excellent (1) no 0 
Is operator average (.75) yes 
Is operator poor (.6) no 

Material Factor 
Loose stockpile (1.2) yes 
Hard to cut; frozen - Productivity = 

with tilt cylinder (.8) no Adjustment 
without tilt cyliner (.7) no Factor 

Normal material ( 1) no 
Hard to drift; (.8) no X 

Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 

Estimated Dozing Production 

\ 
\ 
\ 

'"-

' "" ............____ -
100 200 300 400 500 600 

Average Dozing Distance (feet) 

0.75 X 1.20 X 1.4 X 0.82 
Operating Material Grade Density 

Factor Factor Factor Correction 

1.00 X 1.00 X 1.00 X 1.00 
Production Visibility Elevation Direct 

Method Drive 
Trans 

Normal dozing (1.0) yes Net Hourly = 1,100 X 1.04 =I 1,139 cy/hr 

Poor Visibility 
(i.e., dust, rain, snow, fog, '·no 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) yes 

Quantity of Material to be Moved (cy) 
5,032,444 

Production 

Hours 
Required 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

Normal Hourly 

Production 
(see graph above) 

= 5,032,444 I 
Volume 

to be Moved 

Productivity 

Adjustment 
Factor 

1,139 X 1.371 =I 6,062 
Net Hourly Work Schedule 
Production Factor 

700 

=I 1.04 

Hours 

N-11 24-3-04 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 
Doze back two spoil ridges 

24-3-05 
N-11 
Backfill Mine Pits 
Doze Back Two Spoils 
D11R Dozer 

Characterization of Dozer Used (tvoe size etc)· I 

D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

DescriQtion of Dozer Use: 5000 

Average dozing distance (feet) 300 4500 

Hourly production (from chart) 1,100 4000 

Grade (in percent) -10 3500 

Grade Correction 1.2 l: 3000 

Material Unit .Weight (lb/lcy) 2,800 ~ 2500 

Density Correction 0.82 
..J 2000 

1500 
1000 

Productivity Adjustment Factors 500 
OQerator Factor 0 
Is operator excellent (1) no 0 
Is operator average (.75) yes. 
Is operator poor (.6) no 

Productivity 
Material Factor Adjustment = 
Loose stockpile ( 1.2) yes Factor 
Hard to cut; frozen -

with tilt cylinder (.8) no 
without tilt cyliner (.7) no X 

Cable controlled blade (.6) no 
Hard to drift; (.8) no 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 

Estimated Dozing Production 

\ 
\ 
\ 
'"-

' "' --............. ..... -
100 200 300 400 500 600 700 

Average Dozing Distance (feet) 

0.75 X 1.20 X 1.2 X 0.82 
Operator Material Grade Density 

Factor Factor Factor Correction 

1.00 X 1.00 X 1.00 X 1.00 =I 0.89 
Production Visibility Elevation Direct 

Method Drive 
Trans 

Slot dozing (1.2) no Net Hourly 1,100 x 0.89 , =._I _ __;;,97.;;...6;;..._ __ c~y:.;.;/h~o;;..u;.;.;.r _ ___. 
Side by side dozing (1.2) no Production Normal Hourly Operating 
Normal dozing (1.0) yes 

Poor Visibility 
(i.e., dust, rain, snow, fog, 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) 

no 

yes 

Quantity of Material to be Moved (cy) 
899,769 

Hours 
Required 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

Production Adjustment 
(see graph above) Factor 

= 899,769 I 
Volume 

976 x 1.371 =I 1,264 hours 
..___~------~ 

Net Hourly Work Schedule 
to be Moved Production Factor 

N-11 24-3-05 



Table: 
Mine Area: 

24-3-06 
N-11 

Project: 
Task: 
Equipment: 

Backfill and Grade Ramps 
Backfill/Grade Ramps 
D11R Dozer 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1 .0) yes 

Descri1;2tion of Dozer Use: 
Average dozing distance (feet) 200 
Hourly production (from chart) 1,600 
Grade (in percent) 0 
Grade Correction 1 
Material Unit Weight (lb/lcy) 2,800 
Density Correction 0.82 

Productivity Adjustment Factors 

01;2erator Factor 
Is operator excellent (1) no 
Is operator average (.75) yes 

Is operator poor (.6) no 

Material Factor 
Loose stockpile ( 1.2) yes 
Hard to cut; frozen -

with tilt cylinder (.8) no 
without tilt cyliner (. 7) no 

Normal material (1) no 
Hard to drift; (.8) no 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 
Normal dozing (1 .0) yes 

Poor Visibility 
(i.e., dust, rain, snow, fog, no 
or darkness) (0.8) 

5000 
4500 

4000 
3500 

... 3000 
.c 
~ 2500 
-1 2000 

1500 

1000 

500 

0 
0 

Productivity 
Adjustment 

Factor 

Net Hourly 
Production 

Estimated Dozing Production 

.. 
\ 
\ 
\ 

'I\. 

' "' ~- ---
100 200 300 400 500 

Average Dozing Distance (feet} 

= 0.75 X 1.20 X 1.00 

Operating Material Grade 
Factor Factor Correction 

X 1.00 X 1.00 X 1.00 
Production Visibility Elevation 

Method 

1,600 X 0.74 =I 1,183 
Normal Hourly Productivity 

Production Adjustment 
(see graph above) Factor 

600 700 

X 0.82 

Density 
Correction 

X 1.00 ~I 0:74 
Direct 
Drive 
Trans 

cy/hr 

Elevation Factor 
<7,500 feet (1.0) 

Hours 
Required 

780,239 
Volume 

to be Moved 

1,183 x 1.371 =I 905 hours 
yes Net Hourly Work Schedule 

Production Factor 
Quantity of Material to be Moved (cy) 

780,239 cy 

References: Table 24-2-4, Cat Handbook, Ed. 28 

N-11 24-3-06 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-07 
N-11 
General Grading 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. 

Characterization of Dozer Used (type. size. etc) 
D11 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
272 acres 

Hours 
Required 

= 272 l 0.125 x 1.371 =I 2,984 Hours --------- ----------
Area to be 

Graded 
(acres) 

Net Hourly Work Schedule 
Production Factor 
(acres/hr) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-5 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

. Earthmoving Activity 
Grade terraces 

24-3-08 
N-11 
Surface Stabilization 
Grade Terraces 
D?R Dozer 

Characterization of Dozer Used (type. size. etc) 
D?R, U-blade 

Production Rate {lineal ftlhr) 

Terrace Requirement 
129,920 

Hours 
Required 

1,060 

lineal feet 

129,920 I 
Terrace 

Requirement 
(ft) 

1 ,060 x 1.371 = I 168 Hours 
~~~--~~----~ 

Production Work Schedule 
Rate Factor 
(ft/hr) 

Note: Production rate based on average grading speed of 3 mph and 5 passes (PWCC experience). 

Reference: Table 24-2-6 

N-11 24-3-08 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-3-09 
N-11 
Surface Stabilization 
Grade Drainages/Downdrains 
D7R Dozer 

Earthmoving Activity 
Grade drainages and downdrains. 

Characterization of Dozer Used (type. size. etc) 
D7R, U-blade 

Production Rate (lineal ft/hr) 800 

Drainages/Downdrains Requirement 
11,300 lineal feet 

Hours 
Required 

Hours = 11,300 800 X 1.371 =I 19 
L----------1 

Drainages/Downdrain Production Work Schedule 
Requirement Rate Factor 

(ft) (ft/hr) 

Note: Production rate based on average grading speed of 2 mph and 12 passes (PWCC experience). 

Reference: Table 24-2-6 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-1C 
N-11 

Page 1 

Surface Stabilization 
Load, haul, and place riprap 
988H Loader 
7o9D Rear Dump Truck 

Load, haul,and place riprap in main channels and downdrains. 

Characterization of Equipment Used (type, size. etc): 
988H Loader- bucket capacity 7.8 cy 
769D Rear Dump Truck- truck capacity 30.9 cy 

~--------------------------------------------~ 

Loading and Haulage 
Productivity Factors 
Basic Loader Cycle (min) 
Bulky Material (min) 
Dumped Pile (min) 
Common Loaderrrruck Ownership (min) 
Work Hour Factor (50 min/hr) 
Bucket Fill Factor 
Truck Loaded Volume~4 passes (cy) 

Haulage Distance (ft) 
Effective Grade(%) 

Production Times 
Haul Time (min) 

Dump Time (min) 
Return Time (min) 

Truck/Loader Match (trucks per loader) 
Riprap Haulage Requirement (cy) 

Placement 
Riprap Placement Requirement{ft) 
Placement Rate (ft!shift) 
Shift (hours) 

0.8 

1.1 
0.7 

2 
24,467 

8000 
7000 
6000 
5000 
4000 
3000 
2000 
1000 

0 

0 

7690 Loaded Travel Time 
... 

IJ' 1-" J.-'J.-' 

1.-o ~ 1--' ~,.ooJ.-' I... I--' 1--if'. 

~ll 
""' 

~ t..-"""' 
VII' ~ 

""' 
1--~--' 

1.1~ "" ..... 1-- '-I-~o-1-1-

~r,..; !::::~--' ........ 1- 1--

2 . 3 ·. 4 5 
Time(min) 

7690 Empty Travel Time 

Time~ min) 
3 

lw 

-+--0% 

-2% 

-4% 

~6% 

~8% 

-10% 
6 '-· -· -.15% 

-+--0% 

-4% 

......... 6% 

~8% 

~10% 

4-15% 
5,650 .___ ________ _;__ ____________ _j 

500 
8 

N-11 24-3-10 



0 

Table: 24-3-10 (cont.) Page2 
Mine Area: N-11 
Project: Surface Stabilization 
Task: Load, haul, and place riprap 
Equipment: 988H Loader 

769D Rear Dump Truck 

Loader Cycle = 0.58 + 0.03 + 0.02 + -0.04 =I 0.59 min 
Time Basic Loader Bulky Dumped Common 

Cycle Time Material Pile Leaderffruck 

Loader Volume 7.80 X 0.85 =I 6.63 cy 
per Cycle Bucket Bucket Fill 

Capacity Factor 

Loader Cycle = 0.59 X 4 =I 2.36 min 

Time (per truck) Loader Passes per 
Time Truck 

Truck Cycle 2.36 + 0.8 + 1.1 + 0.70 =I 4.96 min 
Time Load Time Haul Time Dump Return 

Time Time 

Fleet =( 2 X 26.52 )/( 2 X 4.96 )x 60 = 
Productivity Loaderffruck Truck Loaded · Loaderffruck Truck Cycle min/hr 

Match Volume Match Time 

321 x 1.371 =I 105 hrs 
--F=I-ee_t__ Work Schedule 

Required Loader =(...,......-,:5~,..;;...65;;...;0_ /.---:::~5...;;.0..;;...0----:"_ )x 8 x 1.371 = L-1 _...;.1.;;;;.24~ __ hr...;.s __ ~ 
Hours Riprap Placement Operating Work Schedule 

Placement Rate Shift Factor 
uirement 

Notes: Riprap placement rate based on PWCC experience. Riprap placement length 
based on 20 percent of main channels and 50 percent of downdrain channels. 

References: Table 24-2-6, Cat Handbook, Ed. 28. 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-11 
N-11 
Topsoil/Suitable Material Replacement 
Suitable Material Placement 
637E P-P Scraper 

Haul and place suitable material to graded spoil areas 

Characterization of Equipment Used 
637E P-P Scraper- capacity 31 cy 

Description of Scraper Route (haul distance. % grade. average rolling resistance for each segment. etc.) 
Loaded Distance (ft) 700 

Loaded Grade(%) -5 637E P-P Loaded Travel Time 
Loaded Effective Grade(%) 0 aooo 

Empty Distance (ft) 
Empty Grade (%) 
Empty Effective Grade(%) 

Production Times 
Typical Load Time for 637E P-P 
Maneuver and spread or dump 

700 
5 
10 

2.0 
1.2 

Loaded Travel Time (from chart) 0.8 
Empty Travel Time (from chart) 0.8 

Quantity of Material to be Moved (cy) 
808,474 

~ 6000 
G) 

c-
O 'li) 4000 
B~ 
c 
11:1 

'Iii 2000 
j5 

0 

0 

8000 

7000 

~ 6000 

~- 5000 
0 'li) 4000 CD,2! 
g- 3000 
11:1 

'Iii 2000 
j5 1000 

0 

Cycle Time 

Cycles/Hour = 

Hourly = 
Production 

Hours = 
Required 

References: Table 24-2-7, Cat Handbook, Ed. 28 
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637E P-P Empty Travel Time 
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0 1 2 4 5 

2.0 + 0.8 + 1.2 + 0.8 
Load Loaded Maneuver Empty 
Time Trip and Spread Trip 

Time Time Time 

60 I 4.8 =I 13 cycles/hr 
min/hr Cycle 

Time 
31 X 12.50 =I 388 cy/hr 

Adjusted Cycles/ 
Load (cy) Hour 

808,474 388 X 1.371 = 2,861 
Volume Hourly Work Schedule 

-.-o% 
-2% 
__._4% 
--M-6% 
-.-a% 
-10% 
-+-12% 
--14% 
--16% 

-.-o% 
-2% 
__._4% 
--M-6% 
-.-a% 
-10% 
--1--12% 

14% 
_.,_16% 

=I 4.8 
min 

hrs 

N-11 24,.3-11 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-12 
N-11 
Topsoil/Suitable Material Replacement 
Topsoil Replacement 
637E P-P Scraper 

Haul and place topsoil onto graded spoil areas 

Characterization of Scraper Used (type. capacity. etc) 
637E P-P Scraper- capacity = 31 cy 

Description of Scraper Route (haul distance. %grade. average rolling resistance for each segment. etc.) 

Loaded Distance {ft) 3,000 r----------------------,----------, 
Loaded Grade(%) 2.5 
Loaded Effective Grade(%) 7.5 

Empty Distance (ft) 
Empty Grade (%) 
Empty Effective Grade (%) 

Production Times 
Typical Load Time for 657E P-P 
Maneuver and spread or dump 

3,000 
-2.5 
2.5 

2.0 
1.8 

Loaded Travel Time (from chart) 3.0 
Empty Travel Time (from chart) 1.8 

Quantity of Material to be Moved (cy) 
1,347,456 

8000 

i 6000 
Cl) 

c-
O G) 4000 
~~ 
c 
nl 

u; 2000 
i:5 

0 

0 

8000 

7000 

6000 

~- 5000 
0 a; 4000 CD,! 
g- 3000 
CIS 

]! 2000 
c 1000 

0 

Cycle Time = 

Cycles/Hour = 

Hourly = 
Production 

Hours = 
Required 

References: Table 24-2-7, Cat Handbook, Ed. 28 

637E P-P Loaded Travel Time 
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637E P-P Empty Travel Time 
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0 2 
Time1min} 

4 5 

2.0 + 3.0 + 1.8 + 1.8 

Load Loaded Maneuver Empty 
Time Trip and Spread Trip 

Time Time Time 

60 8.6 =I 7 cycles/hr 
min/hr Cycle 

Time 
31 X 6.98 =I 216 cy/hr 

Adjusted Cycles/ 
Load {cy) Hour 

-+-a% 
-2% 
-A-4% 

"""*--6% 
-.-a% 
-10% 
-+-12% 
--14% 
--16% 

-+-0% 
-2% 
-A-4% 

"""*--6% 
-.-a% 
-10% 
-+-12% 
--14% 

6 -+-.16% 

=I 8.6 
min 

1,347,456 216 X 1.371 = 8,544 hrs 
Volume Hourly Work Schedule 

Pro.duction Factor 
N-11 24-3-12 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-3-13 
N-11 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
N-11 Mining Area (Category I) 

Revegetation Area 
Area (acre) 522 

Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$1,172.50 
Revegetation = --::-5_2_2 __ * ( $1,172.50 + 

Costs Acres $/Acre for seeding, 

Tree and Shrub Costs $375.00 
(per acre) 

Reseeding 
-Reseeding Cost 
(per acre) 

$1,033.00 Costs 

Percent Failure 50% 

References: Table 24-1-3 and 24-2-7. 

522 
Acres 

fertilizing, mulching 
and fencing 

* 0.5 
Failure 

$375.00 ) = 
$/Acre for planting 
trees and shrubs 

$1,033.00 
Reseeding 

Cost 

$807,795 

$269,613 

N-11 24-3-13 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-3-14 
N-11 
Revegetation 
Revegetation of Topsoil Stockpile 
Miscellaneous 

Revegetation Area Description 
N-11 Mining Area (Category I)- Topsoil Stockpiles 

Revegetation Area 
Area (acre) 47 

Revegetation = 47 * ( $1,172.50 + $375.00 ) = 
Seeding, fertilizing, $1,172.50 Costs Acres $/Acre for seeding, $/Acre. for planting 

· mulching and fencing 
costs (per acre) 

Tree and Shrub Costs $375.00 
(per acre) 

Reseeding 
Reseeding Cost 
(per acre) 

$1,033.00 Costs 

Percent Failure 50% 

References: Table 24-1-3 and 24-2-7. 

47 
Acres 

fertilizing, mulching trees and shrubs 
and fencing 

0.5 
Failure 

$1,033.00 
Reseeding 

Cost 

$72,733 

$24,276 

N-11 24-3-14 
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MINE AREA: J19 
Worksheet No. 24-3-1 

Earthwork Quantity Worksheet 

HIGHWALL REDUCTION 

-1131.0' I== 964.0' 

HIGHWALL REDUCTION 
Area = 8,890 
Pit Length = · 39,900 
Volume = 13,137,444 
Swelled Volume = 16,421,800 

SPOIL TO OPEN PIT 
Spoil 1,2 = 13,817 220 

SPOIL GRADING 
Spoil 3, 4 = 2 793 000 



Table: 
Mine Area: 

24-3-02 
J-19 

Page 1 

Project: 
Task: 
Equipment: 

Highwall Reduction 
Cast/Blast Highwall 
Driltech D55SP 

Activity Description 
Drill, load, and blast highwall 

: Drill Rig is Driltech D55SP 

: Hiqhwall Reduction Dimensions: 
' X (feet) 250 

Y (feet) 160 
: Number of Rows 10 

Drill Pattern (Cast)- 21•x24• Row 
Hole Diameter (inches) 10 5/8 

· Powder Factor (lbs/cy) 0.65 1 

' Explosive Weight (lbs)1 2,302 2 
: (single hole sequence) 3 

Total 

Drill Pattern (Blast) - 21•x24• Row 
' Hole (inches) 9 7/8 
Powder Factor (lbs/cy) 0.55 4 

Explosive Weight (lbs)2 2,111 5. 
i. (single hole sequence) 6 

7 
8 
9 
10 

Total 

Notes: 

Distance Drillhole Overburden 
to Highwall Footage Volume per Hole 

(ft) (ft) (cy) 

21 70 1300 

42 63 1181 
63 57 1061 
126 190 3,542 

Distance Drillhole Overburden 
. to Highwall Footage Volume per Hole, 

(ft) (ft) (cy) 
84 47 ·885 

105 41 773 
126 35 661 
147 29 549 
168 23 437 
189 17 321 
210 11 210 

1,029 206 3,838 

· 1. Weight of explosives (cast rows, 1 ,2, and 3) based on total overburden volume 
and powder factor (0.65 lbs/cy). 

2. Weight of explosives (blast rows, 4 and up) based on total overburden volume 

and powder factor (0.55 lbs/cy). 

I 

J-19 24-3-02 



Table: 24-3-02 (cont. Page2 
Mine Area: J-19 
Project: Highwall Reduction 
Task: Cast/Blast Highwall 
Equipment: Driltech D55SP Footage Drill Hole Total Drillhole 

Spacing Footage (Rows 1-3). 
Total Overburden =( 39,900 I 24 )x 3,542 

Activit~ Descrigtion Volume Pit Length Drill Hole Total Overburden 
Drill, load, and blast highwall Spacing Volume (Rows 1-3) 

Drilling 315,422 I 150 X 1.371 
Drill Rig is Driltech D55SP Time Total Drill Drilling Work Schedule 

Footage Rate Factor 
Assumgtions Drilling 2,884 x( $196.78 + $26.59 + $13.14 
Drilling Rate (ftlhr) 150 Cost Drilling Drill Cost Driller Driller Helper 
Bit Life (hrs) Time Rate Rate 

Cast 10 5/8" 370 +( 1/370 X $2,400 ))=l $700,781 
Blast 97/8" 170 Bit Life Bit Cost 

Load and Blast =( 2,884 X $27.67 X $13.14 

Unit Costs Cost1 Drilling Blaster Blaster Helper 

Bit Cost (per bit) Time Rate Rate 
Cast 10 5/8" $2,400 +( 5,887,883 X 0.65 X $0.10 >= 1 $1,431,238 1 
Blast 9 7/8" $1,800 Total Overburden Powder Explosive Cost 

Explosives (per pound)2 $0.10 Volume Factor 
Drill Cost (per hour) $196.78 

Labor Costs Total Drill =( 39,900 I 24 )X 206 341 , 799 feet 
Driller Rate (per hour) $26.59 Footage Pit Length Drill Hole Total Drillhole 
Blaster Rate (per hour) $27.67 Spacing Footage (Rows 4 and up) 
Driller/Blaster Helper $13.14 Total Overburden =( 39,900 I 24 )x 3,838 6,380,254 cy 
Rate (per hour) Volume Pit Length Drill Hole Total Overburden 

Spacing Volume (Rows 4 and up) 
Drilling 341,799 I 150 X 1.371 3,125 hours 
Time Total Drill Drilling Work Schedule 

Footage Rate Factor 
Drilling 3,125 x( $196.78 + $26.59 + $13.14 
Cost Drilling Drill Cost Driller Driller Helper 

Time Rate Rate 
+( 1/170 X $1,800. n=l $772,202 

Bit Life Bit Cost 

Load and Blast =( 3,125 X $27.67 X $13.14 

Cost1 Drilling Blaster Blaster Helper 
Time Rate Rate 

+( 6,380,254 X 0.55 X $0.10 >=I $1,487,121 
Total Overburden Powder Explosive Cost 

Volume Factor 

~J~~--~---~-- + Lo$a~:Sn~2~:st --=-D $.:..:-:ri~~~~--~""-::~::-0~--st~ + Lo$a~:S~ 1~:st = I $
4

,
391 

'
342 I 

Cost1 (Blast Holes) Cost1 

Notes: 

0 
1. Assumes continuous drill/load/blast sequence with loading and blasting time being roughly equivalent to drilling time. 
2. All explosive supplies (i.e. explosives, primers, etc.) are included in explosives cost. 

References: Tables 24~ 1-1, 24-1-2, 24-2-3, and 24-3-1. 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-3-03 
J-19 
Backfill Mine Pits 
Doze Highwall 
D11R Dozer 

Doze blasted highwall reduction material into pit 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 200 5000 
Hourly.production (from chart) 1,600 4500 
Grade (in percent) -20 4000 

Grade Correction 1.4 3500 

Material Unit Weight (lb/lcy) 2,800 

Density. Correction 0.82 

.2 3000 
~ 2500 
-' 2000 

1500 
Productivity Adjustment Factors 1000 
Operator Factor 500 
Is operator excellent ( 1) no 0 
Is operator average (.75) yes 
Is operator poor (.6) no 

Material Factor 

0 

Loose stockpile (1.2) no Productivity = 
Hard to cut; frozen - Adjustment 

with tilt cylinder (.8) no Factor 
without tilt cyliner(.7) no 

Normal material (1) yes X 

Hard to drift; (.8) no 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no Net Hourly 
Normal dozing (1.0) yes Production 

Estimated Dozing Production 

\ 
\ 
\. 
'"' 
' ""' ............... -

100 200 300 400 500 

Average Dozing Distance (feet) 

0.75 X 1.00 X 1.4 
Operator Material Grade 

Factor Factor Correction 

1.00 X 1.0 X 1.00 
Production Visibility Elevation 

Method 

1,600 X 0.86 =I 1,380 
Normal Hourly Productivity 

Production Adjustment 

Poor Visibility (see graph above) Factor 
(i.e., dust, rain, snow, fog, no 
or darkness) (0.8) 

600 700 

X 0.82 
Density 

Correction 

X 1.00 =I 0.86 
Direct 
Drive 
Trans 

cy/hr 

Hours 
Required 

= 12,316,350 
Volume 

to be Moved 

1,380 x 1 .371 = I 12,240 Hours 
Elevation Factor 
<7,500 feet (1.0) yes 

Quantity of Material to be Moved (cy) 
12,316,350 

Net Hourly Work Schedule 
Production Factor 

Note: Quantity of material to be moved includes swelled highwall reduction volume 
from Table 24-2-3 less 25% for blast casting 

J-19 24-3-03 



Table: 
Mine Area: 

24-3-04 
J-19 

Project: 
Task: 
Equipment: 

Backfill Mine Pits 
Doze First Two Spoils 
D11R Dozer 

Earthmoving Activity: 
Doze first two spoil ridges (first two spoils go into pit) 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 5000 
Average dozing distance (feet) 200 4500 
Hourly production (from chart) 1,600 4000 
Grade (in percent) -20 3500 
Grade Correction 1.4 .E 3000 

Material Unit Weight (lb/lcy) 2,800 ~ 2500 

Density Correction 0.82 
_. 2000 

1500 

Productivity Adjustment Factors 
1000 
500 

Operator Factor 0 
Is operator excellent ( 1) no 0 
Is operator average (.75) yes 
Is operator poor (.6) no 

Material Factor 
Loose stockpile (1.2) yes 
Hard to cut; frozen - Productivity 

with tilt cylinder (.8) no Adjustment 
without tilt cyliner (.7) no Factor 

Normal material (1) no 
Hard to drift; (.8) no 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 
Normal dozing (1.0) yes Net Hourly 

Production 

Poor Visibility 
(i.e., dust, rain, snow, tog, no 
or darkness) (0.8) 

Elevation Factor Hours 
<7,500 feet (1.0) yes Required 

Quantity of Material to be Moved (cy} 
13,817,220 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

Estimated Dozing Production 

\ 
\ 
\ 

""-

" ""' ............... -.. -
100 200 300 400 500 600 700 

Average Dozing Distance (feet) 

0.75 X 1.20 X 1.4 X 0.82 
Operating Material Grade Density 

Factor Factor Factor Correction 

X 1.00 X 1.00 X 1.00 X 1.00 = 1.04 
Production Visibility Elevation Direct 

Method Drive 
Trans 

1,600 X 1.04 =I 1,656 cy/hr 
Normal Hourly Productivity 

Production Adjustment 
(see graph above) Factor 

13,817,220 I 1,656 X 1.371 =I 11,443 Hours 
Volume Net Hourly Work Schedule 

to be Moved Production Factor 

J-19 24-3-04 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 
Doze back two spoil ridges 

24-3-05 
J-19 
Backfill Mine Pits 
Doze Back Two Spoils 
D11R Dozer 

. Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 

Material Unit Weight (lb/lcy) 

Density Correction 

Productivity Adjustment Factors 

Operator Factor 
Is operator excellent (1) 
Is operator average (.75) 
Is operator poor (.6) 

100 
2,800 
-10 
1.2 

2,800 

0.82 

no 
yes 
no 

5000 

4500 
4000 

3500 

.E 3000 

~ 2500 
..J 2000 

1500 
1000 
500 

0 

Productivity 

Adjustment = 

Estimated Dozing Production 

\ 
\ 
\ 

'" ' ~ ---............ ... -
0 100 200 300 400 500 600 

Average Dozing Distance (feet} 

0.75 X 1.20 X 1.2 X 0.82 Material Factor 
Loose stockpile (1.2) 
Hard to cut; frozen -

yes Factor Operator Material Grade Density 
Factor Factor Factor Correction 

no 

700 

.. 

with tilt cylinder (.8) 
without tilt cyliner (.7) 

Cable controlled blade (.6) 
Hard to drift; (.8) 

no X 1.00 X 1.00 X 1.00 X 1.00 =I o·.sg 

Rock, ripped or blasted (.75) 

Production Method/Blade Factor 
Slot dozing (1.2) 
Side by side dozing (1.2) 
Normal dozing (1.0) 

Poor Visibility 
(i.e., dust, rain, snow, fog, 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) 

Quantity of Material to be Moved (cy) 
2,793,000 

no 
no 
no 

no 
no 
yes 

no 

yes 

Net Hourly 
Production 

Hours 
Required 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

Production Visibility Elevation Direct 
Method Drive 

Trans 

2,800 x 0.89 =~.-I __ 2..:-,4_8_4 __ c..:t.y/ __ h_o_u_r _ _. 
Normal Hourly Operating 
· Production Adjustment 

(see graph above) Factor 

= 2,793,000 I 
Volume 

2,484 x 1.371 = 1~.--..;.;1 ,:..;.5...;.42 __ h_o;_u_r..;...s ----t 
Net Hourly Work Schedule 

to be Moved Production Factor 

J-19 24-3-05 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-3-06 
J-19 
Backfill and Grade Ramps 
Backfill/Grade Ramps 
D11R Dozer 

Characterization of Dozer Used (type, size; etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1 ,0) yes 

Description of Dozer Use: 

. 
\ 

Estimated Dozing Production 

Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 

200 
1,600 

0 

5000 

4500 

4000 

3500 \ 
Grade Correction 
Material Unit Weight (lb/lcy) 
Density Correction 

Productivity Adjustment Factors 

Operator Factor 
Is operator excellent (1) 
Is operator average (, 75) 

Is operator poor (.6) 

Material Factor 

1 
2,800 
0.82 

no 
yes 

no 

Loose stockpile (1 .2) yes 
Hard to cut; frozen -

with tilt cylinder (.8) no 
without tilt cyliner (.7) no 

Normal material (1) no 
Hard to drift; (.8) no 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 
Normal dozing (1.0) yes 

Poor Visibility 
(i.e., dust, rain, snow, fog, no 
or darkness) (0.8) 

... 3000 

~ 2500 
..I 2000 

1500 

1000 

500 

0 

0 

Productivity 
Adjustment 

Factor 

Net Hourly 
Production 

\ 
'~ 

' ' -.............. ----. 

100 200 300 409 500 

Average Dozing Distance (feet) 

0.75 X 1.20 X 1.00 

Operating Material Grade 
Factor Factor Correction 

X 1.00 X 1.00 X 1.00 
Production Visibility Elevation 

Method 

1,600 X 0.74 =I 1,183 
Normal Hourly Productivity 

Production Adjustment 
(see graph above) Factor 

600 700 

X 0.82 

Density 
Correction 

X 1.00 
Direct 
Drive 
Trans 

cy/hr 

Elevation Factor 
<7,500 feet (1.0) 

Hours 
Required 

~ 6,812,151 
Volume 

to be Moved 

I 1,183 x 1.371 =I 7,898 hours 
yes 

Quantity of Material to be Moved (cy) 
6812151 

References: Table 24-2-4, Cat Handbook, Ed. 28 

Net Hourly Work Schedule 
Production Factor 

J-19 24-3-06 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-07 
J-19 
General Grading 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. 

Characterization of Dozer Used (type, size. etc) 
D11 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
488 acres 

Hours 

Required 

488 I 

Area to be 
Graded 
(acres) 

0.125 x __ 1.;...._37_1;....__=1 5,354 Hours 

Net Hourly Work Schedule 
Production Factor 
(acres/hr) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-5 

J-19 24-3-07 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 
Grade terraces 

24-3-08 
J-19 
Surface Stabilization 
Grade Terraces 
D7R Dozer 

Characterization of Dozer Used (type. size. etc) 
D7R, U-blade 

Pro~uction Rate (lineal ft/hr) 

Terrace Requirement 
166,170 

Hours 

Required 

1,060 

lineal feet 

166,170 I 
Terrace 

Requirement 
(ft) 

1 ,060 x 1.371 = I 215 Hours 
~~~-----~~~-----~ 

Production Work Schedule 
Rate Factor 
(ft/hr) 

Note: Production rate based on average grading speed of 3 mph and 5 passes (PWCC experience). 

Reference: Table 24-2-6 

J-19 24-3-08 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-09 
J-19 
Surface Stabilization 
Grade Drainages/Downdrains 
D7R Dozer 

Grade drainages and downdrains. 

Characterization of Dozer Used (type. size. etc) 
D7R, U-blade 

Production Rate (lineal ft/hr) 800 

Drainages/Downdrains Requirement 
16,900 lineal feet 

Hours 
Required 

16,900 I BOO x 1.371 = IL..-__;;;;,29~___;;H..;..o;;..;;u.;.;..rs..;;...._ _ _. 
Drainages/Downdrain Production Work Schedule 

Requirement Rate Factor 
(ft) (ft/hr) 

Note: Production rate based on average grading speed of 2 mph and 12 passes (PWCC experience). 

Reference: Table 24-2-6 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-10 
J-19 

Page 1 

Surface Stabilization 
Load, haul, and place riprap 
988F Loader Series II 
769D Rear Dump Truck 

Load, haul,and place riprap in main channels and downdrains. 

Characterization of Equipment Used (type. size. etc): 
988F Loader Series II- bucket capacity 7.8 cy 
769DReruDumpTruck-truckcap~Hy 3Q9 ~cy~~~~~~~~~~~~~~~~~~~~~~~~~ 

Loading and Haulage 
Productivity Factors 
Basic Loader Cycle (min) 
Bulky Material (min) 
Dumped Pile (min) 

Common Loaderrrruck Ownership (min) 

Work Hour Factor (50 min/hr) 
Bucket Fill Factor 
Truck Loaded Volume-4 passes (cy) 

Haulage Distance (ft) 
Effective Grade (%) 

Production Times 
Haul Time (min) 

Dump Time (min) 
Return Time (min) 

Truck/Loader Match (trucks per loader) 
Riprap Haulage Requirement (cy) 

Placement 
Riprap Placement Requirement {ft) 
Placement Rate (ft/shift) 
Shift (hours) 

0.58 
0.03 
0.02 

-0.04 

0.83 
0.85 

26.52 

8000 
:!' 7000 
;> 6000 

~- 5000 
~ j 4000 
g- 3000 

~ 2000 
i5 1000 

0 

0 

7690 Loaded Travel Time 

v I' 
""' 

1---' ...... 

/ ~ ';' ......... ,...I--' ..,r-

V.l ,~ ..... ~ ,...1---'1"'"" 

vv ~ 1---'~--'" ~~--" .... 
I .II" ~ I--'~ ,...1---'~-"'" 

~----~--~---

'J.f;'. :=;t::: ~ .... -~--~---~ 

5 

-+-0% 

-2% 

-4% 

~6% 

-8% 

-10% 

6 --15% 

4,500 L....---------------------_,....-----J 
6 

3.0 

1.1 
1.6 

3 
54,750 

7690 Empty Travel Time 

3 

-+-0% 

-4% 

-..-a% 

~8% 

-10% 
4 -15% Time~min) 

16,430L_ _______ "'---___ :._ _____ _:===:::::::::..J 

500 
8 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Loader Cycle 
Time 

Loader Volume 
per Cycle 

Loader Cycle 

Time (per truck) 

Truck Cycle 
Time 

Fleet 
Productivity 

24-3-1 0 (cont.) Page 2 
J-19 
Surface Stabilization 
Load, haul, and place riprap 
988F Loader Series II 
769D Rear Dump Truck 

= 0.58 + 0.03 
Basic Loader Bulky 
Cycle Time Material 

7.80 X 0.85 
Bucket Bucket Fill 

Capacity Factor 

= 0.59 X 4 
Loader Passes per 

Time Truck 

2.36 + 3.0 
Load Time Haul Time 

=( 3 X 26.52 
Loaderffruck Truck Loaded 

Match Volume 

+ 0.02 + -0.04 =I 
Dumped Common --.-

Pile Leaderffruck 

=I 6.63 cy 

=I 2.36 min 

+ 1.1 + 1.60 =I 
Dump Return 
Time Time 

)I( 3 X 8.06 )x 
Loaderffruck Truck Cycle 

Match Time 

Required Fleet 54,750 I 197" x 1 .371 =I 380 hrs 
Hours Riprap Haulage--F=I-ee_t__ Work Schedule 

Factor 

0.59 min 

8.06 

60 
minlhr 

Required Loader=( 16,430 I 500 )x 8 x 1.371 = .... l_3_6_0_.5 __ hr_s __ .... 
Hours Riprap 

Placement 
uirement 

Placement Operating Work Schedule 
Rate Shift Factor 

Notes: Riprap placement rate based on PWCC experience. Riprap placement length 
based on 20 percent of main channels and 50 percent of downdrain channels. 

References: Table 24-2-6, Cat Handbook, Ed. 28. 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-11 
J-19 
Topsoil/Suitable Material Replacement 
Suitable Material Placement 
637E P-P Scraper 

Haul and place suitable material to graded spoil areas 

Characterization of Equipment Used 
637E P-P Scraper- capacity , 31 cy 

Description of Scraper Route (haul distance.% grade. average rolling resistance for each segment. etc.) 
Loaded Distance (ft) 700 

Loaded Grade (%) -5 637E P-P Loaded Travel Time 
Loaded Effective Grade(%) 0 8ooo 

Empty Distance (ft) 

Empty Grade (%) 

Empty Effective Grade (%) 

Production Times 

Typical Load Time for 637E P-P 
Maneuver and spread or dump 

700 

5 
10 

1.0 
0.6 

Loaded Travel Time (from chart) 0.4 
Empty Travel Time (from chart) 0.6 

Quantity of Material to be Moved (cy) 
4,337,948 

: 6000 
Cl) 

C:;:-
O Cl) 4000 
8~ 
c 

~ 2000 c 
0 

... 
0 

l&~· ~~ I' 
_..I>< 

~ 

If' ~ ,)~ 
~ ... 

~ ... .....~ ..... 
i.o"'~ ..... ~ ~.-- ..... 

~.--~ 
:,. 

~~ 'It' 
, 

I'' ~.--~ !-"' .... !-"' .... ~-:: 
~ ..-'-' ~ ..... i-" ..... -t; 

........ 
F=::: ~::: .... I' i-" :..-1-"' :::::: 

~~ ::::~ 
.......... 

jiiiiii=P ::::;;;; 
.. I"" 

2 3 4 5 
Time(min) 

637E P-P Empty Travel Time 

.... 1 ... 

&~ :;v ... ~~ 

6 

8000 

7000 

6000 

~- 5000 
0 1i 4000 
Cl),! 

A~ _,I' ~v ........... ' :.::::::::::• 
~~ v_,, ............... ~:::; 

:::;P 

..,~ v~v ..... ~ ~....::::== ====~ 
~e~..- ~~ .... ~-- I""P'"' 

~~ t::;::::: ;::; .... ~ 
.-Ill ~f""' 

g- 3000 
~ 2000 
c 1000 

0 

0 1 2 3 
T1me{mm) 

4 5 

Cycle Time 1.0 + 0.4 + 0.6 + 0.6 

-+-0% 

-2% 
--.-4% 
~6% 

--*-8% 
-10% 
--f--12% 
--14% 
-16% 

-+-0% 
-2% 
--.-4% 
~6% 

--*-8% 
-10% 
--f--12% 
--14% 
-+-16% 

D 

2.6 

Load Loaded Maneuver Empty =I min 
Time Trip and Spread Trip 

Time Time Time 

Cycles/Hour = 60 I 2.6 =I 23 c~cles/hr 
min/hr Cycle 

Time 
Hourly 31 X 23.08 =I 715 c~/hr 

Production Adjusted Cycles/ 
Load (cy) Hour 

Hours 4,337,948 I 715 X 1.371 =I 8,316 hrs 
Required Volume Hourly Work Schedule 

Production Factor 

References: Table 24-2-7, Cat Handbook, Ed. 28 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-12 
J-19 
Topsoil/Suitable Material Replacement 
Topsoil Replacement 
637E P-P Scraper 

Haul and place topsoil onto graded spoil areas 

Characterization of Scraper Used (type. capacitv. etc) 
637E P-P Scraper- capacity= 31 cy 

Description of Scraper Route· (haul distance,% grade. average rolling resistance for each segment. etc.) 
Loaded Distance (ft) 1 ,900 
Loaded Grade(%) 2.5 

.------------------------------------------------------, 
Loaded Effective Grade(%) 7.5 

Empty Distance (ft) 

Empty Grade (%) 

Empty Effective Grade (%) 

Production Times 

1,900 

-2.5 

2.5 

Typical Load Time for 657E P-P 1.0 
Maneuver and spread or dump 0.6 

Loaded TravelTime (from chart) 1.6 
Empty Travel Time (from chart) 0.8 

Quantity of Material to be Moved 
7,229,913 cy 
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-2% 
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-?IE-8% 
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-f--12% 
--14% 
--16% 

~0% 

-2% 
--A-4% 
~6% 

-?IE-8% 
-10% 
-f--12% 
-14% 

~16% 

4.0 

Load Loaded Maneuver Empty 
=I 

min 
Time Trip and Spread Trip 

Time Time Time 

Cycles/Hour = 60 4.0 =I 15 c~cles/hr 

min/hr Cycle 
Time 

Hourly 31 X 15.00 =I 465 cy_lhr 
Production Adjusted Cycles/ 

Load (cy) Hour 

Hours 7,229,913 I 465 X 1.371 =I 21323 hrs 
Required Volume Hourly Work Schedule 

Production Factor 

References: Table 24-2-7, Cat Handbook, Ed. 28 

J-19 24-3-12 



Table: 24-3-13 
Mine Area: 
Project: 
Task: 
Equipment: 

J-19 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
J-19 Mining Area (Category I) 

Revegetation Area 
Area (acre) . 2,801 

Seeding, fertilizing, $926.00 
mulching and fencing . 
costs (per acre) 

Tree and Shrub Costs $315.00 
(per acre) 

Reseeding Cost 
(per acre) 

$812.00 

Percent Failure 50% 

Revegetation = 
Costs 

Reseeding 

Costs 

References: Table 24-1-3 and 24-2-7. 

2,801 * { $926.00 + 
Acres )/Acre for seeding, 

fertilizin·g, mulching 
and fencing 

2,801 * 0.5 * 

Acres Failure 

$315.00 ) = 
$/Acre for planting 
trees and shrubs 

$3,475,848 

$812.00 = $1,137,143 --------
Reseeding 

Cost 

J-19 24-3-13 



Table: 
Mine Area: 
Project: 

24-3-14 
J-19 
Revegetation 

Task: 
Equipment: 

Revegetation of Topsoil Stockpile· 
Miscellaneous 

Revegetation Area Description 
J-19 Mining Area (Category I)- Topsoil Stockpiles 

Revegetation Area 
Area (acre) 166.7 

Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$926.00 

· Tree and Shrub Costs $315.00 
(per acre) 

Revegetation = 
Costs 

Reseeding 

Reseeding Cost 
(per acre) 

$812.00 Costs 

Percent Failure 50% 

References: Table 24-1-3 and 24-2-7. 

167 * ( $926.00 + 
Acres )/Acre for seeding, 

fertilizing, mulching 
and fencing 

167 0.5 * 
Acres Failure 

$315.00 ) = $206,875 
$/Acre for planting 
trees and shrubs 

$812.00 

Reseeding 
Cost 

$67,680 

J-19 24-3-14 
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J21 

MINE AREA: J21 - SINGLE PIT 
Worksheet No. 24-3-1 

Earthwork Quantity Worksheet 

147.0' ~ 789.0' 

HIGHWALL REDUCTION 
Area = 6470 
Pit Length = 16,000 
Volume = 3,834,100 
Swelled Volume = 4,792,600 

SPOIL TO OPEN PIT 
Spoil 1,2 = 4,195,560 

SPOIL GRADING 
Spoil 3,4 = 1,173 330 



Table: 24-3-02 Page 1 
Mine Area: 
Project: 
Task: 
Equipment: 

J-21 Single Width 
Highwall Reduction 
Cast/Blast Highwall 
Driltech D55SP 

Activity Description 
Drill, load, and blast highwall 

Drill Rig is Driltech D55SP 

Hiqhwall Reduction Dimensions: 
X (feet) 300 
Y (feet) 140 
Number of Rows 11 

Drill Pattern (Cast) '" 21'x24' 
Hole Diameter (inches) 

Powder Factor (lbs/cy) 

Explosive Weight (lbs) 1 

(single hole sequence) 

Drill Pattern (Blast) - 21'x24' 
Hole (inches) 
Powder Factor (lbs/cy) 

Explosive Weight (lbs)2 

(single hole sequence) 

Notes: 

105/8 

0.65 

1,666 

9 7/8 
0.55 

1,951 

Row 

1 

2 
3 

Total 

Row 

4 

5 
6 
7 
8 
9 
10 
11 

Total 

Distance Drillhole Overburden 
to Highwall Footage Volume per Hole 

(ft) (ft) (cy) 

21 49 924 

42 46 854 
63 42 785 
126 137 2,563 

Distance Drillhole Overburden 
to Highwall Footage Volume per Hole 

{ft) (ft) (cy) 
84 36 672 

105 33 607 
126 29 541 
147 26 476 
168 22 411 
189 19 345 
210 15 280 
231 12 215 

1,260 190 3,547 

1. Weight of explosives (cast rows, 1 ,2, and 3) based on total overburden volume 
and powder factor (0.65 lbs/cy). 

2. Weight of explosives (blast rows, 4 and up) based on total overburden volume 

and powder factor (0.55 lbs/cy). 

J-21 Single Width 24-3-02 



Table: 24-3-02 (cont. Page 2 
Mine Area: J-21 Single Width 
Project: Highwall Reduction 
Task: Cast/Blast Highwall 
Equipment: Driltech D55SP 

Activity Description 
Drill, load, and blast highwall 

Drill Rig is Driltech D55SP 

Assumptions 
Drilling Rate (ft/hr) 
Bit Life (hrs) 

Cast 10 518 11 

Blast 9 718 11 

Unit Costs 

Bit Cost (per bit) 
Cast 10 518 11 

Blast 9 7/8 11 

Explosives (per poundl 
Drill Cost (per hour) 

Labor Costs 
Driller Rate (per hour) 

Blaster Rate (per hour) 
Driller/Blaster Helper 
Rate (per hour) 

150 

370 
170 

$2,400 
$1,800 

$0.10 
$196.78 

$26.59 

$27.67 
$13.14 

Footage 

Total Overburden =( 16,000 I 
Volume Pit Length 

Drilling 91,519 I 
Time Total Drill 

Footage 
Drilling 837 x( 
Cost Drilling 

Time 
+( 11370 X 

Bit Life 
Load and Blast =( 837 X 

Cost1 Drilling 

Time 
+( 1,708,360 X 

Total Overburden 

Volume 

Total Drill =( 16,000 I 
Footage Pit Length 

Total Overburden =( 16,000 I 
Volume Pit Length 

Drilling = 126,667 I 
Time Total Drill 

Footage 
Drilling = 1,158 x( 
Cost Drilling 

Time 
+( 1/170 X 

Bit Life 

Load and Blast =( 1,158 X 

Cost1 Drilling 
Time 

+( 2,364,444 X 

Total Overburden 
Volume 

1--~::-:--~3~31 __ + $415,271 + 
Load and Blast 

Cost1 

Hoi 

Notes: 

Drill Hole 
Spacing 

24 
Drill Hole 
Spacing 

150 
Drilling 
Rate 

$196.78 
Drill Cost 

$2,400 
Bit Cost 
$27.67 

Blaster 

Rate 
0.65 

Powder 

Factor 

24 
Drill Hole 

Spacing 
24 

Drill Hole. 
Spacing 

150 
Drilling 
Rate 

$196.78 
Drill Cost 

$1,800 
Bit Cost 

$27.67 

Blaster 
Rate 
0.55 

Powder 
Factor 

$286,169 
Drilling Cost 

(Blast Holes) 

Total Drillhole 
Footage (Rows 1-3) 

)x 2,563 
Total Overburden 

Volume (Rows 1-3) 
X .1.371 

Work Schedule 
Factor 

+ $26.59 + $13.14 
Driller Driller Helper 
Rate Rate 

>>=I $203,331 

X $13.14 

Blaster Helper 

Rate 
X $0.10. >=I $415,271 

Explosive Cost 

)x 190 = I 126,667 feet 
Total Drillhole 

Footage (Rows 4 and up) 
)x 3,547 = I 2,364,444 ·cy. 

Total Overburden 
Volume (Rows 4 and up) 

X 1.371 = I 1,158 hours 
Work Schedule 

Factor 
+ $26.59 + $13.14 

Driller Driller Helper 
Rate Rate 

n=l $286,169 I 

X $13.14 ) 

Blaster Helper 
Rate 

X $0.10 >=I $551,109 I 
Explosive Cost 

+ $551,1 o9 = I $1 ,455,88o I 
Load and Blast 

Cost1 

1. Assumes continuous drill/load/blast sequence with loading and blasting time being roughly equivalent to drilling time. 
2. All explosive supplies (i.e. explosives, primers, etc.) are included in explosives cost. 

References: Tables 24-1-1, 24-1-2, 24-2-3, and 24-3-1. 

J-21 Single Width 24-3-02 (cont.) 



Table: 
Mine Area:. 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-3-03 
J-21 Single Width 
Backfill Mine Pits 
Doze Highwall 
D11R Dozer 

Doze blasted highwall reduction material into pit 

Characterization of Dozer Used (type, size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 200 5000 
Hourly production (from chart) 1,600 4500 
Grade (in percent) -20 4000 
Grade Correction 1.4 3500 

Material Unit Weight (lb/lcy) 2,800 

Density Correction 0.82 

... 3000 

~ 2500 
_. 2000 

1500 
Productivity Adjustment Factors 1000 
Operator Factor 500 
Is operator excellent ( 1 ) no 0 
Is operator average (.75) yes 
Is operator poor (.6) no 

Material Factor 

- ~····"-

Estimated Dozing Production 

\ 
\ 
\. 

'I\. 

' "' .................... 

0 100 200 300 400 500 600 

Average Dozing Distance (feet) 

Loose stockpile (1.2) no Productivity = 0.75 x 1.00 X 1.4 X 0.82 
Hard to cut; frozen -

with tilt cylinder (.8) 
without tilt cyliner (.7} 

Normal material(1) 
Hard to drift; (.8} 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor· 
Slot dozing (1.2) 
Side by side dozing (1.2) 
Normal dozing (1.0) 

Poor Visibility 
(i.e., dust, rain, snow, fog, 
or darkness) (0.8) 

no 
no 
yes 
no 
no 

no 
no 
yes 

no 

Adjustment 
Factor 

Net Hourly 
Production 

Operator 
Factor 

X 1.00 X 

Production 
Method 

1,600 X 

Normal Hourly 
Production 

(see graph above) 

Material Grade Density 
Factor Correction Correction 

1.0 X 1.00 X 1.00 =:=I 
Visibility Elevation Direct 

Drive 
Trans 

0.86 = L-1 ___:.1 !,.;;;,3~80~_c,;;,.;y~/h;.;;;r _ ___. 
Productivity 
Adjustment 

Factor 

700 

0.86 

Hours 
Required 

3,594,413 
Volume 

to be Moved 

I 1 ,380 x 1.371 = I 3,572 Hours 
Elevation Factor 
<7,500 feet (1.0) 

Net Hourly Work Schedule 
yes. 

Quantity of Material to be Moved (cy) 
3,594,413 

Production Factor 

Note: Quantity of material to be moved includes swelled highwall reduction volume 
from Table 24-2-31ess 25% for blast casting 

References: Tables 24-2-3 and 24-3-2, and Cat Handbook, Ed. 28 

J-21 Single Width 24-3-03 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-3-04 
J-21 Single Width 
Backfill Mine Pits 
Doze First Two Spoils 
D11R Dozer 

Doze first two spoil ridges (first two spoils go into pit) 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 5000 
Average dozing distance (feet) 200 .4500 
Hourly production (from chart) 1,600 4000 
Grade (in percent) -20 3500 
Grade Correction 1.4 .E 3000 

Material Unit Weight (lbllcy) 2,800 ~ 2500 

Density Correction 0.82 
...1 2000 

1500 

Productivity Adjustment Factors 
1000 
500 

Operator Factor 0 
Is operator excellent (1) no 0 
Is operator average (.75) yes 
Is operator poor (.6) no 

Material Factor 
Loose stockpile (1.2) yes 
Hard to cut; frozen - Productivity = 

with tilt cylinder (.8) no Adjustment 
without tilt cyliner (.7) no Factor 

Normal material ( 1 ) no 
Hard to drift; (.8) no X 

Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 
Normal dozing (1 .0) yes Net Hourly 

Production 

Poor Visibility 

Estimateci"Dozing Production 

\ 
\ 
\. 

'"'" ' """ ............... _ 

100 200 300 400 500 600 700 

Average Dozing Distance (feet) 

0.75 X 1.20 X 1.4 X 0.82 
Operating Material Grade Density 

Factor Factor Factor Correction 
o .. 

1.00 X 1.00 X 1.00 X 1.00 =I 1.04 
Production Visibility Elevation Direct 

Method Drive 
Trans 

1,600 X 1.04 =I 1,656 cy/hr 
Normal Hourly Productivity 

Production Adjustment 
(i.e., dust, rain, snow, fog, no (see graph above) Factor 
or darkness) (0.8) 

Elevation Factor Hours 4,195,560 I 1,656 X 1.371 =I 3,475 Hours 
<7,500 feet (1.0) yes Required Volume Net Hourly Work Schedule 

to be Moved Production Factor 
Quantity of Material to be Moved (cy) 

4,195,560 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

},'*', 

J-21 Single Width 24-3-04 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity:_ 
Doze back two spoil ridges 

_ &JiJ!!!!IDJ!I!JI!!!!i -s 

24-3-05 
J-21 Single Width 
Backfill Mine Pits 
Doze Back Two Spoils 
D11 R Dozer 

Characterization of Dozer Used (tvpe. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 

Material Unit Weight (lb/lcy) 

Density Correction 

Productivity Adjustment Factors 

Operator Factor 

100 
2,800 

-10 
1.2 

2,800 

0.82 

5000 
4500 
4000 
3500 

.E 3000 
~ 2500 
..J 2000 

1500 
1000 
500 

0 

Estimated Dozing Production 

\ 
\ 
\ 
~" 

" "" ............... ~...... 
~ 

Is operator excellent ( 1 ) 
Is operator average (.75) 
Is operator poor (.6) 

no 0 100 200 300 400 500 600 700 

Material Factor 
Loose stockpile (1.2) 
Hard to cut; frozen -

with tilt cylinder (;8) 
without tilt cyliner (.7) 

Cable controlled blade (.6) 
Hard to drift; (.8) 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor 
Slot dozing (1.2) 
Side by side dozing (1.2) 
Normal dozing (1.0) 

yes 
no 

yes 

no 
no 
no 
no 
no 

no 
no 

yes 

Productivity 

Adjustment = 0.75 X 

Factor Operator 
Factor 

X 1.00 X 

Production 
Method 

Net Hourly 2,800 X 

Production Normal Hourly 
Production 

Average Dozing Distance (feet) 

1.20 X 1.2 
Material Grade 
Factor Factor 

1.00 X 1.00 
Visibility Elevation 

0.89 =I 2,484 
Operating 

Adjustment 
(see graph above) Factor 

Poor Visibility 
(i.e., dust, rain, snow, fog, 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) 

Quantity of Material to be Moved (cy) 
1,173,330 

no 
Hours 

Required 

yes 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

= 1 , 173,330 I 2,484 X 1.371 
Volume Net Hourly Work Schedule 

to be Moved Production Factor 

X 0.82 
Density 

Correction 

X 1.00 
Direct 
Drive 
Trans 

cy/hour 

=I 648 hours 

J-21 Single Width 24-3-05 



Table: 24-3-06 
Mine Area: J-21 Single Width 
Project: 
Task: 
Equipment: 

Backfill and Grade Ramps 
Backfill/Grade Ramps 
D11R Dozer 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 200 
Hourly production (from chart) 1,600 
Grade (in percent) 0 
Grade Correction 1 
Material Unit Weight (lb/lcy) 2,800 
Density Correction 0.82 

Productivi!Y Adjustment Factors 

Operator Factor 
Is operator excellent (1) no 
Is operator average (.75) yes 

Is operator poor (.6) no 

Material Factor 
Loose stockpile (1.2) yes 
Hard to cut; frozen -

with tilt cylinder (.8) no 
without tilt cyliner (.7) no 

Normal material (1) no 
Hard to drift; (.8) no 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no· 
Side by side dozing (1.2) no 
Normal dozing (1.0) yes 

Poor Visibility 

5000 

4500 

4000 

3500 

... 3000 
J: 

~ 2500 
_, 2000 

1500 

1000 

500 

0 

0 

Productivity 
Adjustment 

Factor 

Net Hourly 
Production 

X 

Estimated Dozing Production 

·"· 

\ 
\ 
\ 
\ .. 

' "" ~ '"- ----
100 200 300 400 500 

Average Dozing Distance (feet} 

0.75 X 1.20 X 1-.00 

Operating Material Grade 
Factor Factor Correction 

1.00 X 1.00 X 1.00 
Production Visibility Elevation 

Method 

1,600 X 0.74 =I 1,183 
Normal Hourly . Productivity 

Production Adjustment 
(i.e., dust, rain, snow, fog, no (see graph above) Factor 
or darkness) (0.8) 

600 700 

X 0.82 

Density 
Correction 

X 1.00 =I 0~74 

Direct 
Drive 
Trans 

cy/hr 

Elevation Factor 
<7,500 feet (1.0) 

Hours 
Required 

= 2,623,178 I 
Volume 

1,183 x 1.371 =I 3,041 hours 
~~------------------------------; yes 

Quantity of Material to be Moved ( cy) 
2623178 

References: Table 24-2-4, Cat Handbook, Ed. 28 

Net Hourly Work Schedule 
to be Moved Production Factor 

J-21 Single Width 24-3-06 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-07 
J-21 Single Width 
General Grading 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. 

Characterization of Dozer Used (type. size. etc) 
011 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
200 acres 

Hours 

Required 

200 I 
Area to be 

Graded 
(acres) 

0.125 X _ ___;,.;1•;,.;;;.3..;_71..;____ :::, r 2,194 Hours 

Net Hourly Work Schedule 
Production Factor 
(acres/hr) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-5 

J-21 Single Width 24-3-07 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 
Grade terraces 

24-3-08 
J-21 Single Width 

· Surface Stabilization 
Grade Terraces 
D7R Dozer 

Characterization of Dozer Used (type. size. etc) 
D7R, U-blade 

Production Rate (lineal ft/hr) 

Terrace Requirement 
155,620 

Hours 

Required 

1,060 

lineal feet 

155,620 I 
Terrace 

Requirement 
(ft) 

201 Hours 1,060 X 1.371 =I 
~--------------~ 

Production Work Schedule 
Rate Factor 
(ft/hr) 

Note: Production rate based on average grading speed of 3 mph and 5 passes (PWCC experience). 

Reference: Table 24-2-6 

J-21 Single Width 24-3-08 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-09 
J-21 Single Width 
Surface Stabilization . 
Grade Drainages/Downdrains 
D7R Dozer 

Grade drainages and downdrains. 

Characterization of Dozer Used (type. size. etc) 
D7R, U-blade 

Production Rate (lineal ft/hr) 800 

Drainaqes/Downdrains Requirement 
24,430 lineal feet 

Hours 

Required 

24,430 I 800 x 1.371 = I 42 Hours 
~~~-----~~~-----~ 

Drainages/Downdrain Production Work Schedule 
Requirement Rate Factor 

(ft) (ft/hr) 

Note: Production rate based on average grading speed of 2 mph and 12 passes (PWCC experience). 

Reference: Table 24-2-6 

J-21 Single Width 24-3-09 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-1 0 Page 1 
J-21 Single Width 
Surface Stabilization 
Load, haul, and place riprap 
988F Loader Series II 
769D Rear Dump Truck 

Load, haul,and place riprap in main channels and downdrains. 

Characterization of Equipment Used (type. size. etc): 
988F Loader Series II- bucket capacity 7.8 cy 
769D Rear Dump Truck - truck capacity 30.9 .. cy..____ _______________________ ____, 

Loading and Haulage 
Productivitv Factors 
Basic Loader Cycle (min) 
Bulky Material (min) 
Dumped Pile (min) 

Common Loader/Truck Ownership (min) 

Work Hour Factor (50 min/hr) 
Bucket Fill Factor 
Truck Loaded Volume-4 passes (cy) 

Haulage Distance (ft) 
Effective Grade(%) 

Production Times 
Haul Time (min) 

Dump Time (min) 
Return Time (min) 

Truck/Loader Match (trucks per loader) 
Riprap Haulage Requirement (cy) 

Placement 
Riprap Placement Requirement (ft) 
Placement Rate (ft/shift) 
Shift (hours) 

0.58 
0.03 
0.02 

-0.04 

0.83 
0.85 

26.52 

~ 
3: 
CD 
c-Ot; 
CD,! 
u-c s 
II) 

i5 

8000 
7000 
6000 
5000 
4000 v 
3000 
2000 
1000 

1.1:;1 
A ,,..... 

0 
.:;iio 

0 

7690 Loaded Travel Time 

• •• '~ v II" ,,.. I--' .... 

v " I-' .... ,...1--' 
...,, 

I/ ,,. ,....._,; ........ ~-"" 
~ ............ ,...I-' .... 

,; ,.....r"" ............ .... ----.... 
.... -----

2 
Time imin) 

4 .5 

--+--0% 

-2% 

-4% 

-*-6% 
~8%· 

~10% 

6 --15% 

3,300 k---------------------------1 
8 

4.4 

1.1 
2.2 

4 
51,350 

15,415 
500 

8 

8000 
>. 7000 liS 

3: 6000 
~- 5000 
0 a; 4000 CD,! 
g- 3000 
s 2000 en 
i5 1000 

.o 
e;: 

'-
lfjiP 

0 

7690 Empty Travel Time 

.. '' 
,..,.. 

v: v v ,........ ......... ..... 
--+--0% 

~ ~ [/ ...,.,........ ............. 
....... v ..,...v I/ 

,.. 
k' ..- -4% 

!A v v v ~ v 
L. . / .... I' ...... __.,_6% 

~f' -*-8% 

~10% 

1 Time~min) 3 4 ~15% 

J-21 Single Width 24-3-1 0 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Loader Cycle 
Time 

Loader Volume 
per Cycle 

Loader Cycle 

Time (per truck) 

Truck Cycle 
Time 

Fleet 
Productivity 

Required Fleet 
Hours 

24-3-1 0 (cont.) Page 2 
J-21 Single Width 
Surface Stabilization 
Load, haul, and place riprap 
988F Loader Series II 
769D Rear Dump Truck 

=( 0.58 + 0.03 
Basic Loader Bulky 
Cycle Time Material 

7.80 X 0.85 
Bucket Bucket Fill 

Capacity Factor 

0.59 X 4 

Loader Passes per 

Truck 

= 2.36 + 4.4 
Load Time Haul Time 

=( 4 X 26.52 
Loader/Truck Truck Loaded 

Match Volume 

+ 0.02 + -0.04 =I 0.59 
Dumped Common 

Pile Leader/Truck 

=I 6.63 cy 

=I 2.36 min 

+ 1.1 + 2.20 =I 10.06 
Dump Return 
Time Time 

)I( 4 X 10.06 }x 60 
Loader/Truck Truck Cycle minlhr 

Match Time 

51,350 I 158 x 1.371 =,_1 _4;..;;4..;..5_..;..h.;,.,.;rs;;__ __ _, 
Riprap Haulage--F=I-ee_t__ Work Schedule 

uirement Prod Factor 

min 

Required Loader=( 15,415 I 500 )x 8 x 1.371 = 1,__...;;;3...;;.3.;;..8 _ ___;;,;h.;,.,.;rs;;___..._,J 
Hours Riprap 

Placement 
uirement 

Placement Operating Work Schedule 
Rate Shift Factor 

Notes: Riprap placement rate based on PWCC experience. Riprap placement length 
based on 20 percent of main channels and 50 percent of downdrain channels. 

References: Table 24-2-6, Cat Handbook, Ed. 28. 

J-21Single,Width 24-3-10 (cont.) 
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Table: 

Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-11 

J-21 Single Width 
Topsoil/Suitable Material Replacement 
Suitable Material Placement 
637E P-P Scraper 

Haul and place suitable material to graded spoil areas 

Characterization of Equipment Used 
637E P-P Scraper- capacity 31 cy 

Description of Scraper Route (haul distance. % grade. average rolling resistance for each segment. etc.) 
Loaded Distance {ft) 700 

Loaded Grade (%) -5 637E P-P Loaded Travel Time 
Loaded Effective Grade (%) 0 aooo 

Empty Distance (ft) 
Empty Grade (%) 

i 6000 
Cl) 
r::-

&"I 

~~ 
~ I"/ 
I// 

v"' "" 
I' X 

I'~--" 
.,~ ~--"'!--'" 

I...-' I--' ...,, ~--"!""" 
.... ~ 

1.1. 
Empty Effective Grade (%) 

700 

5 
10 ~ i 4000 

(,):e. 
r:: ~~ 

~I/ ~ v I--'~ 
,I--' ...,!--"" 

~--"' ..... 
-~- -~- :.-~f:: 

-~-

Production Times 

Typical Load Time for 637E P-P 
Maneuver and spread or dump 

1.0 
0.6 

Loaded Travel Time (from chart) 0.4 
Empty Travel Time (from chart) 0.6 

Quantity of Material to be Moved (cy) 
1,385,673 

~ 2000 
Q 

0 .. ~ 
0 

8000 

~ 7000 
3: 6000 

~- 5000 
0 l) 4000 CP,!! 
g- 3000 
liS 

:! 2000 
c 1000 

0 

Cycle Time 

0 

,I--- 1-~-"' 

"" :.... -~--~ -
~~ ::;::::::::~--" 

2 4 5 6 

637E P-P Empty Travel Time 

r ...... r .. 

~~ /~ !/ ....... .,..,I' 

~~ /~ v"' ,~ .... f:::: ::;:::f:f 

~~ ~-'..,...v ...,,~ ~~:=:== ::::::P 

l.ll~ v-,......v ,I--" ..... :=::: ::::::::::::-

er.. ....... ,I' .... ~-- fii'F"' 

~~ ~::;: :;::;""'-
~-

;ii1::1""' 

1 2 4 5 

1.0 + 0.4 + 0.6 + 0.6 

Load Loaded Maneuver Empty 
Time Trip and Spread Trip 

Time Time Time 

Cycles/Hour = 60 I 2.6 =l 23 cycles/hr 
min/hr Cycle 

Time 
Hourly 31 X 23.08 =l 715 c~/hr 

Production Adjusted Cycles/ 
Load (cy) Hour 

Hours 1,385,673 I 715 X 1.371 =I 2,656 
Required Volume Hourly Work Schedule 

Production Factor 

References: Table 24-2-7, Cat Handbook, Ed. 28 

~0% 

-2% 
---.-4% 
~6% 

---.-a% 
--e-.-10% 
-+-12% 
--14% 
--16% 

~0% 

-2% 
---.-4% 
~so;.; .. 
---.-a% 
--e-10%· 
-+-12% 

14% 

~~16% 

=I 2.6 

min 

hrs 

J-21 Single Width 24-3-11 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-12 
J-21 Single Width 
T opsoii/Suitable Material Replacement 
Topsoil Replacement 
637E P-P Scraper 

Haul and place topsoil onto graded spoil areas 

Characterization of Scraper Used {type. capacity. etc) 
637E P-P Scraper - capacity = 31 cy 

Description of Scraper Route {haul distance. % grade. average rolling resistance for each segment. etc.) 

Loaded Distance (ft) 3,500.------------------------------, 
Loaded Grade(%) 2.5 
Loaded Effective Grade(%) 7.5 

Empty Distance (ft) 3,500 

Empty Grade(%) -2.5 

Empty Effective Grade (%) 2.5 

Production Times 

Typical Load Time for 657E P-P 1.0 
Maneuver and spread or dump 0.6 

Loaded Travel Time (from chart) 2;6 
Empty Travel Time (from chart) 1.4 

Quantity of Material to be Moved {cy) 
2,309,454 

,t(t 
~;;·/ ... 

~~ 
'f 

("' 

~ 
CD 

8000 

.1!! 
;: 6000 

~ 
~ 4000 
0 

~ 
i 2000 
Ui 
Q 

0 

8000 

7000 

~ 6000 

~- 5000 
0 t) 4000 
CD,! 
g- 3000 

-m 2000 
Q 1000 

0 

Cycle Time 

Cycles/Hour = 

Hourly 
Production 

Hours 
Required 

References: Table 24-2-7, Cat Handbook, Ed. 28 

637E P-P Loaded Travel Time 

~~· ,...l'o 
~ 

I' X 
~ 

ff 
~ ~"" ~I' 

..... """ .... ~--" 

~"" 
~ .... I--" 

.......... .... ~--" 1.1. 

~~ 
'f'/ ..... ~ ........ ~ .... ... ~ .,..;~ ~ ... ~ 
~ ..... ~-"' .... ~--" ~ ... ~~ :::~ ~~ I-" I--" .......... ~ !::::~ 

~~ ~:::: 
!;~-"" 

;iii~,.. ~ l::::::;l;;ii 

IIIII Iii Iii'-

0 2 3 4 
Time(min) 

5 6 

637E P-P Empty Travel Time 

....... ' !"' 

~~ ~,.;' ..... ... )~ ~ .... 
lA~ ~,.;' ..... ,,..... ~~I-" ~~;f 

~~ V-"",; ................ ~~ ~p 
..,~ ..... ~ ..... ~ .... ~~~ 

e-:. ~ ~~ .... ~--~ 
~~ ~=== 

;:::;;... ..... 
., .. ~;;oo 

0 2 4 5 

1.0 + 2.6 + 0.6 + 1.4 

~0% 
-2% 
_._4% 

--*-6% 
--*-8% 
--+-10% 
--f-12% 
--14% 
-16% 

-+--0% 
-2% 
_._4% 

--*-6% 
--*-8% 
--+-10% 
--f--12% 
--14% 

6 -+--16% 

5.6 

Load Loaded Maneuver Empty =I min 
Time Trip and Spread Trip 

Time Time Time 

60 I 5.6 =I 11 c:tcles/hr 
min/hr Cycle 

Time 
31 X 10.71 =I 332 cy/hr 

Adjusted Cycles/ 
Load (cy) Hour 

2,309,454 I 332 X 1.371 =I 9536 hrs 
Volume Hourly Work Schedule 

Production Factor 

J-21 Single Width 24-3-12 



0 
Table: 24-3-13 
Mine Area: 
Project: 
Task: 
Equipment: 

J-21 Single Width 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
J-21 Mining Area (9ategory I) 

Revegetation Area 
Area (acre) 895 

Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$926.00 

Tree and Shrub Costs $315.00 
(per acre) 

Reseeding Cost 
(per acre) 

$812.00 

Percent Failure 50% 

Revegetation = 
Costs 

Reseeding 

Costs 

References: Table 24-1-3 and 24-2-7. 

895 * ( $926.00 + 
Acres )/Acre for seeding, 

fertilizing, mulching 
and fencing 

895 0.5 

Acres Failure 

$315.00 ) = 
$/Acre for planting · 
trees and shrubs 

$812.00 

Reseeding 
Cost 

$1,110,292 

$363,238 

J-21 Single Width 24-3~ 13 



Table: 
Mine Area: 
Project: 

24-3-14 
J~21 Single Width 
Revegetation 

Task: 
Equipment: 

Revegetation of Topsoil Stockpile 
Miscellaneous 

Revegetation Area Description 
J-21 Mining Area (Category I)- Topsoil Stockpiles 

Revegetation Area 
Area (acre) 156.5 

Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$926.00 

Tree and Shrub Costs $315.00 
(per acre) 

Revegetation = 
Costs 

Reseeding 

Reseeding Cost 
(per acre) 

$812.00 Costs 

Percent Failure 50% 

References: Table 24-1-3 and 24-2-7. 

157 * ( $926.00 + 
Acres S/Acre for seeding, 

fertilizing, mulching 
and fencing 

157 0.5 * 

Acres Failure 

$315.00 ) = 
$/Acre for planting 
trees and shrubs · 

$812.00 

Reseeding 
Cost 

$194,217 

$63,539 

J-21Single Width 24-3-14 



789.0' 

SCALE 

100' 0 100' 200' -- -----CONTOUR INTERVAL N/A 

AutoCAD: J21Fina1Section.dwg 

MINE AREA: J21 - DOUBLE-WIDE PIT 
Worksheet No. 24-3-1 

Earthwork Quantity Worksheet 

J21 

._., ______ 789.0' ---------.1 

HIGHWALL REDUCTION 
Area = 0 

~----~~~-----------------
Pit Length = 8,300 
Volume = 0 

~--~----~-----------------
Swelled Volume = 0 

----~------------------

SPOIL TO OPEN PIT 
Spoil 1,2 = 4 943110 

SPOIL GRADING 
Spoil 3,4 = 883,800 
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Table: 
Mine Area: 
Project: 
Task:. 
Equipment: 

Earthmoving Activity: 

24-3-04 
J-21 Double Width 
Backfill Mine Pits 
Doze First Two Spoils 
D11R Dozer 

Doze first two spoil ridges (first two spoils go into pit) 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 250 
Hourly production (from chart) 1,250 
Grade (in percent) -25 
Grade Correction 1.5 

Material Unit Weight (lb/lcy) 2,800 

Density Correction 0.82 

, Productivity Adjustment Factors 

Operator Factor 
Is operator excellent ( 1 ) no 
Is operator average (.75) yes 
Is operator poor (.6) no 

Material Factor 
Loose sfockpile (1.2) yes 

5000 
4500 
4000 
3500 

... 3000 

~ 2500 
...1 ~000 

1500 
1000 
500 

0 

0 

Estimated Dozing Production 

\ 
\ 
\. 

"I\. 

' ~ --............. ..... 
100 200 300 400 500 

Average Dozing Distance (feet) 

600 

Hard to cut; frozen -
with tilt cylinder (.8) 

Productivity = ~-0_. 7_5~- x __ 1;..;.;.2;;;..0;;..__ x _ _...;1;..;..5;;..__ x 0.82 
Adjustment Operating Material Grade Density no 

without tilt cyliner (.7) no 
Normal material·(1) no 
Hard to drift; (.8) no 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 
Normal dozing (1.0) yes 

Poor Visibility 
(i.e., dust, rain, snow, fog, no 
or darkness) (0.8) 

Factor Factor Factor Factor Correction 

Net Hourly 
Production 

X i.OO ~ 1.00 
Production Visibility 

Method 

1,250 X 1.11 
Normal Hourly Productivity 

Production Adjustment 
(see graph above) Factor 

X 1.00 X 1.00 
Elevation Direct 

Drive 
Trans 

=I 1,386 cy/hr 

700 

=I 1.11 

Elevation Factor 
<7,500 feet (1.0) 

Hours 
Required 

= 4,943,110 I 
Volume 

1 ,386 x 1.371 = I 4,891 Hours 
~~--__...;~~--~ 

Net Hourly Work Schedule yes 

Quantity of Material to be Moved (cy) 
4,943,110 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

to be Moved Production Factor 

J-21 Double Width 24·3-04 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 
Doze back two spoil ridges 

24-3-05 
J-21 Double Width 
Backfill Mine Pits 
Do:z;e Back Two Spoils 
D11R Dozer 

Characterization of Dozer Used (tvoe size etc)· I 

D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Descri12tion of Dozer Use: 5000 
Average dozing distance (feet) 210 4500 
Hourly production (from chart) 1,500 4000 
Grade (in percent) -25 3500 
Grade Correction 1.5 .E 3000 

Material Unit Weight (lb/lcy) 2,800 ~ 2500 

Density Correction 0.82 
... 2000 

1500 
1000 

Productivity Adjustment Factors 
500 

012erator Factor 0 

Estimated Dozing Production 

\ 
\ 
\ 
'" 
' '""' .................. 

Is operator excellent (1) no 0 -100 200 300 400 500 600 
Is operator average (.75) 
Is operator poor (.6) 

Material Factor 
Loose stockpile ( 1.2) 
Hard to cut; frozen -

with tilt cylinder (.8) 
without tilt cyliner (. 7) 

Cable controlled blade (.6) 
Hard to drift; (.8) 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor 
Slot dozing (1.2) 
Side by side dozing (1.2) 
Normal dozing (1.0) 

yes 
no 

yes 

no 
no 
no 
no 
no 

no 
no 
yes 

Productivity 

Adjustment = '0.75 X 

Factor Operator 
Factor 

X 1.00 X 

Production 
Method 

Net Hourly 1,500 X 

Production Normal Hourly 
Production 

Average Dozing Distance (feet) 

1.20 X 1.5 
Material Grade 
Factor Factor 

1.00 X 1.00 
Visibility Elevation 

1.11 =I 1,663 
Operating 

Adjustment 
(see graph above) Factor 

Poor Visibility 
(i.e., dust, rain, snow, fog, 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) 

Quantity of Material to be Moved (cy) 
883,800 

no 
Hours 

Required 

yes 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

= 883,800 I 1,663 X 1.371 
Volume Net Hourly Work Schedule 

to be Moved Production Factor 

X 0.82 
Density 

Correction 

X 1.00 
Direct 
Drive 
Trans 

cy/hour 

=I 729 

700 

=I 1.11 

.· 

hours 

J-21 Double Width 24-3-05 



Table: 24-3-06 
Mine Area: J-21 Double Width 
Project: 
Task: 
Equipment: 

Backfill and Grade Ramps 
Backfill/Grade Ramps 
D11R Dozer 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 
Material Unit Weight (lb/lcy) 
Density Correction 

Productivity Adjustment Factors 

Operator Factor 
Is operator excellent ( 1) 
Is operator average (. 75) 

Is operator poor (.6) 

Material Factor 

200 
1,600 

0 
1 

2,800 
0.82 

no 
yes 

no 

Loose stockpile (1.2) yes 
Hard to cut; frozen -

with tilt cylinder (.8) no 
without tilt cyliner (.7) no 

Normal material ( 1 ) no 
Hard to drift; (.8) no 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 
Normal dozing (1.0) yes 

5000 

4500 

4000 

3500 

... 3000 
.c 
~ 2500 
...I 2000 

1500 

1000 

500 

0 

0 

Productivity 
Adjustment 

Factor 

Net Hourly 

X 

Estimated Dozing Production 

\ 
\ 
\ 
'"-

" ""---..............-... -
100 200 300 400 500 600 700 

Average Dozing Distance (feet) 

0.75 X 1.20 X 1.00 X 0.82 

Operating Material Grade Density 
Factor Factor Correction Correction 

1.00 X 1.00 X 1.00 X 1.00 = 
Production Visibility Elevation Direct 

Method Drive 
Trans 

1,600 X 0.74 =I 1,183 cyjhr 
Production Normal Hourly Productivity 

Poor Visibility 
(i.e., dust, rain, snow, fog, no 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) yes 

Quantity of Material to be Moved ( cy) 
832091 cy 

Hours 
Required 

References: Table 24-2-4, Cat Handbook, Ed. 28 

Production 
(see graph above) 

832,091 I 
Volume 

to be Moved 

Adjustment 
Factor 

hours 1,183 X 1.371 =L 965 
~--------------~ Net Hourly Work Schedule 

Production Factor 

J-21 Double Width 24-3-06 



0 
·Table: 

Mine Area:. 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-07 
J-21 Double Width 
General Grading 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. · 

Characterization of Dozer Used (type. size. etc) 
D 11 R, ·three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
0 acres 

Hours 

Required 

0 0.125 x __ 1._37_1 __ = 1~-..-_o __ H_o_u_r_s---t 
Area to be 

Graded 
(acres) 

Net Hourly Work Schedule 
Production Factor 
(acres/hr) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-5 

J-21 Double Width 24-3-07 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 
Grade terraces 

24-3-08 
J-21 Double Width 
Surface Stabilization 
Grade Terraces 
D7R Dozer 

Characterization of Dozer Used (type. size. etc) 
D7R, U-blade 

Production Rate (lineal ft/hr) 

Terrace Requirement 
52,000 

Hours 

Required 

1,060 

lineal feet 

52,000 I 
Terrace 

Requirement 
{ft) 

67 Hours 1 ,060 X 1.371 = I 
~--------------~ Production Work Schedule 

Rate Factor 
(ft/hr) 

Note: Production rate based on average grading speed of 3 mph and 5 passes (PWCC experience). 

Reference: Table 24-2-6 

J-21 Double Width 24-3-08 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-09 
J-21 Double Width 
Surface Stabilization 
Grade Drainages/Downdrains 
D7R Dozer 

Grade drainages and downdrains. 

Characterization of Dozer Used (type. size. etc) 
D7R, U-blade 

Production Rate (lineal ft/hr) 800 

Drainages/Downdrains Requirement 
9,000 lineal feet 

Hours 
Required 

9,000 I BOO X 1.371 =I 15 
~----~--~----~ 

Hours 

Drainages/Downdrain Production Work Schedule 
Requirement Rate Factor 

(ft) (ft/hr) 

Note: Production rate based on average grading speed of 2 mph and 12 passes (PWCC experience). 

Reference: Table 24-2-6 

J-21 Double Width 24-3-09 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-1 0 Page 1 
J-21 Double Width 
Surface Stabilization 
Load, haul, and place riprap 
988F Loader Series II 
769D Rear Dump Truck 

Load, haul,and place riprap in main channels and downdrains. 

Characterization of Equipment Used (type. size. etc): 
988F Loader Series II - bucket capacity 7.8 cy 

~9DRe&DumpTru~-trook~p~~ 3Q9 ~cy~~~~~~~~~~~~~~~~~~~~~~~~~ 

Loading and Haulage 
Productivity Factors 
Basic Loader Cycle (min) 
Bulky Material (min) 
Dumped Pile (min) 

Common Loader/Truck Ownership (min) 

Work Hour Factor (50 min/hr) 
Bucket Fill Factor 
Truck Loaded Volume-4 passes (cy) 

Haulage Distance (ft) 
Effective Grade{%) 

Production Times 
Haul Time (min) 

Dump Time (min) 
Return Time (min) 

Truck/Loader Match (trucks per loader) 
Riprap Haulage Requirement (cy) 

Placement 
Riprap Placement Requirement (ft) 
Placement Rate {ftlshift) 
Shift {hours) 

0.58 
0.03 
0.02 

-0.04 

0.83 
0.85 

26.52 

8000 
:!' 7000 
;;> 6000 

8 'i' 5000 
G) J!! 4000 
g- 3000 
-m 2000 
c 1000 

0 

!.& 

0 

7690 Loaded Travel Time 

1.) 

II/ 
~ .... 

1.1 i" ·""' ..... ~ .,..I--" 
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7690 Empty Travel Time 
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J-21 Double Width 24-3-1 0 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Loader Cycle 
Time 

Loader Volume 
per Cycle 

Loader Cycle 

Time (per truck) 

24-3-1 0 (cont.) Page 2 
J-21 Double Width 
Surface Stabilization 
Load, haul, and place riprap 
988F Loader Series II 
769D Rear Dump Truck 

0.58 + 0.03 
Basic Loader Bulky 
Cycle Time Material 

= 7.80 X 0.85 
Bucket Bucket Fill 

Capacity Factor 

= 0.59 X 4 

Loader Passes per 

Time Truck 

+ 0.02 
Dumped 

Pile 

=I 6.63 

=I 2.36 

2.36 + 0.8 + 1.1 

+ -0.04 =I 0.59 min 
Common 

Leaderffruck 

cy 

min 

4.96 Truck Cycle 
Time Load Time Haul Time Dump 

+ o.7o =I Return .....__ _______ _, 

Time Time 

Fleet =( .2 X 26.52 )/( 2 X 4.96 )x 60 
Productivity Loaderffruck Truck Loaded Loaderffruck Truck Cycle min/hr 

Match Volume Match Time 

Required Fleet I 321 X 1.371 =I 90 hrs 
Hours Fleet Work Schedule 

Required Loader=( 6,300 
Hours ·-=-R~ip-ra_p_ 

Placement 
irement 

---=~5_0_0 __ )x 
Placement 

Rate 

Factor 

8 x 1.371 = ~.-I _...:..1...:...38.;;...__.;....hr...:..s __ _, 
Operating Work Schedule 

Shift Factor 

Notes: Riprap placement rate based on PWCC experience. Riprap placement length 
based on 20 percent of main channels and 50 percent of downdrain channels. 

References: Table 24-2-6, Cat Handbook, Ed. 28. 

J-21 Double Width 24-3-10 (cont.) 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-11 
J-21 Double Width 
Topsoil/Suitable Material Replacement 
Suitable Material Placement 
637E P-P Scraper 

Haul and place suitable material to graded spoil areas 

Characterization of Equipment Used 
637E P-P Scraper - capacity 31 cy 

Description of Scraper Route (haul distance. % grade, average rolling resistance for each segment. etc.) 
Loaded Distance (ft) 700 

Loaded Grade(%) -5 637E P-P Loaded Travel Time 
Loaded Effective Grade(%) 0 8ooo 

Empty Distance (ft) 

Empty Grade(%) 

Empty Effective Grade(%) 

Production Times 

700 

5 

10 

~ 6000 
CD 
c-
O'&) 4000 
~~ 
c 

! 2000 c 
0 

~~ 
llllllflliiitll 
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.......... ~~ k-~ 

~~ 

~~ 
,.~ 

,. 
~~ ~~ 1--'~--' 1--'~--' 

,/ ,,)"" ~~ ~~ t;~ 
1--'~--' 

"" ...... .... 1--'~--' r:=;:::: pi-' 

~:::: ::=::,.,. ...... ,::::;--

t.,..o* 

.... 
::~:: 

-+-0% 
-2% 
-.---4% 
~6% 
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Typical Load Time for 637E P-P 
Maneuver and spread or dump 

1.0 
0.6 

0 2 4 5 6 -16% 

Loaded Travel Time (from chart) 0.4 
Empty Travel Tim~ (from chart) 0.6 

Quantitv of Material to be Moved (cy) 
1,337,116 

8000 

7000 

6000 

~-:;::- 5000 

~ J4000 
g- 3000 

! 2000 
c 1000 

0 

Cycle Time 

Cycles/Hour = 

Hourly 
Production 

Hours 
Required 

References: Table 24-2-7, Cat Handbook, Ed. 28 

637E P-P Empty Travel Time 

..... ~ 

.&.~ c: ..... [..; 
~I"'" 

...... ~' -+-0% 

lA~ / ...... ,.v ' ~~ ..... ~::::::1" -2% 

~~v ;" ~~~ ~~ :;:::::P -.---4% 

~~ ...... ;"!-' ...... ~ 
,.,.: :=:==f:::=~ ~6% 
~ 

~e :::::~ ...... ~ ::; .... ~10'" -----8% 

II!~ ~:::;:: ::::::~- -10% 

~-
~1""' --f-12% 

14% 
0 1 2 

Time1min) 
4 5 E -+-16% 

1.0 + 0.4 + 0.6 + 0.6 
=I 

2.6 

Load Loaded Maneuver Empty min 
Time Trip and Spread Trip 

Time Time Time 

60 I 2.6 =I 23 cycleslhr 
min/hr Cycle 

Time 
31 X 23.08 =I 715 c~/hr 

Adjusted Cycles/ 
Load (c_~) Hour 

1,337,116 I 715 X 1.371 =I 2,563 hrs 
Volume Hourly Work Schedule 

Production Factor 

J-21 Double Width 24-3-11 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-12 

J-21 Double Width 
Topsoil/Suitable Material Replacement 
Topsoil Replacement 
637E P-P Scraper 

Haul and place topsoil onto graded spoil areas 

Characterization of Scraper Used (type. capacity. etc) 
637E P-P Scraper- capacity= 31 cy 

Description of Scraper Route (haul distance. % grade. average rolling resistance for each segment. etc.) 
Loaded Distance (ft) 1 ,200 · 
Loaded Grade (%) 2.5 .-------------------------------------------------------~ 

Loaded Effective Grade(%) 7.5 

Empty Distance (ft) 

Empty Grade (%) 

Empty Effective Grade (%) 

Production Times 

1,200 

-2.5 

2.5 

8000 

! 6000 

~ 
:g 4000 
0 
8 a 2ooo 
1ii .<!!~ 

637E P-P Loaded Travel Time 
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~~ 
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~:::: ~!---' ~..o:=::; ill""'" 
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.1-

-~= 

....,..._0% 

-2% 
-.-4% 

'"-*-6% 
~8% 

-10% 
--1-12% Typical Load Time for 657E P-P 

Maneuver and spread or dump 
1.0 
0.6 

i5 
0 .... I-

~14% 

--16% 

Loaded Travel Time (from chart) 
Empty Travel Time (from chart) 

1.1 
0.6 

Quantity of Material to be Moved (cy) 
2,228,526 

0 

8000 

7000 

6000 

:g- 5000 
0 ~ 4000 CD,S! 
g- 3000 

-m 2000 
i5 1000 

0 

Cycle Time 

Cycles/Hour = 

Hourly 
Production 

Hours 
Required 

References: Table 24-2-7, Cat Handbook, Ed. 28 

2 
Time1min) 

4 5 6 

637E P-P Empty Travel Time 
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~~~ ::;;;::: :::::; ... - -10% 
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--1-12% 

~-
~P" 

--14% 
0 1 2 

Time min 
4 5 6 -+-16% 

1.0 + 1.1 + 0.6 + 0.6 
=J 

3.3 

Load Loaded Maneuver Empty min 
Time Trip and Spread Trip 

Time Time Time 

60 I 3.3 =I 18 c~cles/hr I 
min/hr Cycle 

Time 
31 X 18.18 =I 564 c'J!hr 

Adjusted Cycles/ 
Load (cy) Hour 

2,228,526 I 564 X 1.371 =I 5422 hrs 
Volume Hourly Work Schedule 

Production Factor 

J-21 Double Width 24-3-12 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-3-13 
J-21 Double Width 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
N-11 Expansion Mining Area (Category I) 

Revegetation Area 
Area (acre) 863 

Revegetation = __ 8_6_..3 .....;.._ * ( $926.00 + 
Seeding, fertilizing, $926.00 Costs Acres $/Acre for seeding, 
mulching and fencing ·' 
costs (per acre) 

Tree and Shrub Costs $315.00 
(per acre) 

Reseeding 

Reseeding Cost 
(per acre) 

$812.00 Costs 

Percent Failure 50% 

References: Table 24-1-3 and 24-2-7. 

863 

Acres 

fertilizing, mulching 
and fencing 

* 0.5 

Failure 

$315.00 ) = 
$1 Acre for planting 
trees and shrubs 

$812.00 

Reseeding 
Cost. 

$1,071,385 

$350,509 

J-21 Double Width 24-3-13 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-3-14 
J-21 Double Width 
Revegetation 
Revegetation of Topsoil Stockpile 
Miscellaneous 

Revegetation Area Description 
N-11 Expansion Mining Area (Category I)- Topsoil Stockpiles 

Revegetation Area 
Area (acre) 41 

Seeding, fertilizing, 
mulching and fencing 
costs (per acre) . 

$926.00 
Revegetation·= -~4_1 __ * ( $926.00 

Costs Acres $/Acre for seeding, 

Tree and Shrub Costs $315.00 
(per acre) 

Reseeding 

Reseeding Cost 
(per acre) 

$812.00 Costs 

Percent Failure 50% 

References: Table 24-1-3 and 24-2-7. 

41 

Acres 

fertilizing, mulching 
and fencing 

0.5 
Failure 

+ $315.00 ) = 

* 

$/Acre for planting 
trees and shrubs 

$812.00 

Reseeding 
Cost 

$50,757 

$16,605 

J-21 Double Width 24-3-14 



122.0' 

SCALE 

100' 0 100' 200' -- -----CONTOUR INTERVAL N/A 

AutoCAD: N11 FinaiSection.dwg 

MINE AREA: N11 
Worksheet No. 24-3-1 

Earthwork Quantity Worksheet 

~233.0' ~---------1058.0' -~-----------.J 

HIGHWALL REDUCTION i' 
I 

Area = NA 
-~~-~~------------

Pit Length = 8.450 
Volume =--=--_..:N~A-=-----:---~----------
Swelled Volume = NA 

--~---------------

SPOIL TO OPEN PIT 
Spoil 1,2 = 1 ,258,110 + 3, 77 4,330 = 5,032,440 

SPOIL GRADING 
Spoil 3,4 = 899 770 



,-.--------------------------------------------------------------------------------------------

Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-3-03 
N-11 
Backfill Mine Pits 
Doze First Two Spoils (Highwall Side) 
D11R Dozer 

Doze blasted highwall reduction material into pit 

Characterization of Dozer Used (type. size." etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Estimated Dozing Production 

Description of Dozer Use: 
Average dozing distance (feet) 340 5000 
Hourly production (from chart) 1,000 4500 
Grade (in percent) -10 4000 
Grade Correction 1.2 3500 

Material Unit Weight (lb/lcy) 2,800 .E 3000 

Density Correction 0.82 ~ 2500 
..J 2000 

1500 
Productivity Adjustment Factors 1000 

&. 

\ 
\ i 

\. 
"~ 

' "" -.............. -
Operator Factor 500 

Is operator excellent (1) no 0 
Is operator average (.75) yes 0 100 200 300 400 500 600 700 
Is operator poor (.6) no 

Material Factor 
Loose stockpile (1.2) yes 
Hard to cut; frozen -

with tilt cylinder (.8) no 
without tilt cyliner (.7) no 

Normal material (1) no 
Hard to drift; (.8) no 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 
Normal dozing (1.0) yes 

Poor Visibility 
(i.e., dust, rain, snow, fog, n·o 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) yes 

Quantity of Material to be Moved (cy) 
1,258,110 

Productivity = 0.75 X 

Adjustment Operator 
Factor Factor 

X 1.00 X 

Production 
Method 

Net Hourly 1,000 X 

Production Normal Hourly 
Production 

(see graph above) 

Hours = 1,258,110 I 
Required Volume 

to be Moved 

References: Tables 24-2-3 and 24-3-2, and Cat Handbook, Ed. 28 

Average Dozing Distance (feet) 

1.20 X 1.2 X 0.82 
Material Grade Density 
Factor Correction Correction 

1.0 X 1.00 X 1.00 =I 0.89. 
Visibility Elevation Direct 

Drive 
Trans 

0.89 =I 887 cyjhr 
Productivity 
Adjustment 

Factor 

887 X 1.371 =I 1,945 Hours 
Net Hourly Work Schedule 
Production Factor 

N-11 24-3-03 



Table: 
Mine Area: 

24-3-04 
N-11 

Project: 
Task: 
Equipment: 

Backfill Mine Pits 
Doze First Two Spoils 
D11R Dozer 

Earthmoving Activity: . 
Doze first two spoil ridges (first two spoils go into pit) 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 5000 
Average dozing distance (feet) 450 4500 
Hourly production (from chart) 750 4000 
Grade (in percent) -22 3500 
Grade Correction 1.4 ... 3000 

Material Unit Weight (lb/lcy) 2,800 ~ 2500 

Density Correction 0.82 ..J 2000 
1500 

Productivity Adjustment Factors 
1000 
500 

Operator Factor 0 
Is operator excellent (1) no 0 
Is operator average (.75) yes 
Is operator poor (.6) no 

Material Factor 
Loose stockpile (1.2) yes 
Hard to cut; frozen ::- Productivity = 

with tilt cylinder (.8) no Adjustment 
without tilt cyliner (.7) no Factor 

Normal material (1) no 
Hard to drift; (.8) no X 

Rock, ripped or blasted (. 75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 

Estimated Dozing Production 

~ .. 
\ 
\ 
\ 

~I\. 

' '""' ~"-
100 200 300 400 500 600 

Average Dozing Distance (feet) 

0.75 X 1.20 X 1.4 X 0.82 
Operating Material Grade Density 

Factor Factor Factor Correction 

1.00 X 1.00 X 1.00 X 1.00 
Production Visibility Elevation Direct 

Method Drive 
Trans 

Normal dozing (1.0) yes Net Hourly 750 X 1.04 =I 776 cy/hr 
Production Normal Hourly Productivity 

Poor Visibilitv Production Adjustment 
(i.e., dust, rain, snow, fog, no (see gra h above) Factor 
or darkness) (0.8) 

Elevation Factor Hours = 3,774,330 I 776 X 1.371 =I 6,668 
<7,500 feet (1.0) yes Required Volume Net Hourly Work Schedule 

to be Moved Production Factor 
Quantity of Material to be Moved (cy} 

3,774,330 

700 

'· 

=I 1.04 

Hours 

N-11 24-3-04 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 
Doze back two spoil ridges 

24-3~05 

N-11 
Backfill Mine Pits 
Doze Back Two Spoils 
D11R Dozer 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 

Material Unit Weight (lb/lcy) 

Density Correction 

Productivity Adju-stment Factors· 

Operator Factor 

100 
2,800 

-10 
1.2 

2,800 

0.82 

5000 
4500 
4000 
3500 

.l: 3000 
~ 2500 
..1 2000 

1500 
1000 
500 

0 

Estimated Dozing Production 

\ 
\ 
\ 

'I\.. 

' "' ............... -
Is operator excellent (1) 
Is operator average (.?S) 
Is operator poor (.6) 

no 0 100 200 300 400 500 600 

Material Factor 
Loose stockpile (1.2) 
Hard to cut; frozen -

with tilt cylinder (.8) 
without tilt cyliner (. 7) 

Cable controlled blade (.6) 
Hard to drift; (.8) 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor 
Slot dozing (1.2) 
Side by side dozing (1.2) 
Normal dozing (1.0) 

yes 
no 

yes 

no 
no 
no 
no 
no 

no 
no 
yes 

Productivity 

Adjustment = 0.75 X 

Factor Operator 
Factor 

X 1.00 X 

Production 
Method 

Net Hourly 2,800 X 

Production Normal Hourly 
Production 

Average Dozing Distance (feet) 

1.20 X 1.2 
Material Grade 
Factor Factor 

1.00 X 1.00 
Visibility Elevation 

0.89 =I 2,484 
Operating 

Adjustment 
(see graph above) Factor 

Poor Visibility 
(i.e., dust, rain, snow, fog, 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) 

Quantity of Material to be Moved ( cyl 
899,770 

no 
Hours 

Required 

yes 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

= 899,770 I 2,484 X 1.371 
Volume Net Hourly Work Schedule 

to be Moved Production Factor 

X 0.62 
Density 

Correction 

X 1.00 
Direct 
Drive 
Trans 

cy/hour 

=I 497 

700 

hours 

N-11 24-3-05 



Table: 
Mine Area: 

24-3-06 
N-11 

Project: 
Task: 
Equipment: 

Backfill and Grade Ramps 
Backfill/Grade Ramps 
D11R Dozer 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 
Material Unit Weight (lb/lcy) 
Density Correction 

Productivity Adjustment Factors 

Operator Factor 
Is operator excellent ( 1 ) 
Is operator average (. 75) 
Is operator poor (.6) 

Material Factor 

200 
1,600 

0 
1 

2,800 
0.82 

no 
yes 

no 

Loose stockpile (1.2) yes· 
Hard to cut; frozen -

with tilt cylinder (.8) no 
without tilt cyliner (.7) no 

Normal material (1) no 
Hard to drift; (.8) no 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 
Normal dozing (1.0) . yes 

Poor Visibility 

5000 

4500 

4000 

3500 

... 3000 

~ 2500 
...I 2000 

1500 

1000 

500 

0 
0 

Productivity 
Adjustment 

Factor 

Net Hourly 
Production . 

X 

Estimated Dozing Production 

\ 
\ 
\ 

'"' ~ 
"' -.............._ -

100 200 300 400 500 600 700 

Average Dozing Distance (feet) 

0.75 X 1.20 X 1.00 X 0.82 
Operating Material Grade Density 

Factor Factor Correction Correction 

1.oo· X 1.00 X 1.00 X 1.00 =I 0.74 
Production Visibility Elevation Direct 

Method Drive 
Trans 

1,600 X 0.74 =I 1,183 cy/hr 
Normal Hourly Productivity 

Production Adjustment 
(i.e., dust, rain, snow, fog, no (see graph above) Factor 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) yes 

Quantity of Material to be Moved ( cy) 
832091 cy 

Hours 
Required 

References: Table 24-2-4, Cat Handbook, Ed. 28 

832,091 
Volume 

to be Moved 

I 1,183 X 1.371 =I 965 
~-----------------------------~ Net Hourly Work Schedule 

hours 

Production Factor 

N-11 24-3-06 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-07 
N-11 
General Grading 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is ~ mixture 
of rough grading and final grading. 

Characterization of Dozer Used (type. size. etc) 
D11 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
648 acres 

Hours 

Required 

648 I 
Area to be 

Graded 
(acres) 

0.125 x 1.371 =I 7,109 Hours -----
Net Hourly Work Schedule 
Production Factor 
(acres/hr) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-5 

N-11 24-3-07 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 
Grade terraces 

24-3-08 
N-11 
Surface Stabilization 
Grade Terraces 
D7R Dozer 

Characterization of Dozer Used {type. size. etc) 
D7R, U-blade 

---- ·----· - --·-

Production Rate {lineal ft/hr) 

Terrace Requirement 
129,920 

Hours 

Required 

1,060 

lineal feet 

129,920 I 
Terrace 

Requirement 
(ft) 

1,060 X 1.371 =I 
~--------------~ 

168 Hours 
Production Work Schedule 

Rate Factor 
(ftlhr) 

Note: Production rate based on average grading speed of 3 mph and 5 passes (PWCC experience). 

Reference: Table 24-2-6 

N-11 24-3-08 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-09 
N-11 
Surface Stabilization 
Grade Drainages/Downdrains 
D7R Dozer 

Grade drainages and downdrains. 

Characterization of Dozer Used (type, size. etc) 
D7R, U-blade 

Production Rate (lineal fVhr) 800 

Drainaqes/Downdrains Requirement 
11 ,300 lineal feet 

Hours 

Required 

11,300 I 800 x 1.371 =I 19 Hours 
~----~--------~ 

Drainages/Downdrain Production Work Schedule 
Requirement Rate Factor 

{ft) (fVhr) 

Note: Production rate based on average grading speed of 2 mph and 12 passes (PWCC experience). 

Reference: Table 24-2-6 

N-11 24-3-09 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-10 
N-11 

Page 1 

Surface Stabilization 
Load, haul, and place riprap 
988F Loader Series II 

. 7690 Rear Dump Truck 

Load, haul,and place riprap in main channels and downdrains. 

Characterization of Equipment Used (type. size. etc): 
988F Loader Series II- bucket capacity 7.8 cy 
~9DRe~Du~~Tru~-tr~k~~ci~ 3Q9 ~c~~~~~~~~~~~~~~~~~~~~~~~~~ 

Loading and Haulage 
Productivity Factors 
Basic Loader Cycle (min) 
Bulky Material (min) 
Dumped Pile (min) 

Common Loader/Truck Ownership (min) 

w·ork Hour Factor (50 minlhr) 
Bucket Fill Factor 
Truck Loaded Volume-4 passes (cy) 

Haulage Distance (ft) 
Effective Grade(%) 

Production Times 
Haul Time (min) 

Dump Time (min) 
Return Time (min) 

Truck/Loader Match (trucks per loader) 
Riprap Haulage Requirement (cy) 

Placement 
Riprap Placement Requirement (ft) 
Placement Rate (ft/shift) 
Shift (hours) 

0.58 
0.03 
0.02 

-0.04 

0.83 
0.85 

26.52 

>-
~ 
CD 
c-
01i) 
CD,S! 
u-c 
~ 
i5 

8000 
7000 
6000 
5000 
4000 
3000 
2000 
1000 

0 
0 

7690 Loaded Travel Time 

•• •• ,, 
v .)' ~ :..--~ -+-0% 
~ [.; ..... ~I-' .... :.f~ 

lli..l ,....v ..... ~ ~--" ........ 
7V ...... !--"~ ~ .... 

-2% 

-4% 

I:J'~ :~~--" :..--~ .... ~~ ~--~ --~-- --*-6% 
~r.... E;:....- ~"""" 1-~-" -- -----8% 

--10% 

5 6 --15% 

2,500 L-----------------~------1 
2 

0.8 

1.1 
0.7 

2 
24,500 

_7,340 
500 

8 

8000 
~ 7000 
3: 6000 
I!!- 5000 
0 1i) 4000 CD,S! 
g- 3000 
.s 2000 
Ill 
i5 1000 

0 

e;: -,._,.. 
0 

7690 Empty Travel Time 

& I"' I"' 
1./: v / - ..• ) ....... ~ J.......-

~ ../ ...... ~-'"""" ~.-...- -+-0% 

....... ~ ...... v ....... ~ !....-- ....... -4% 
I~ v j..-"" t......-" '""':.. ~ 

lA ....... .... 1'""" ...... 
_...,_6% 

~--- --*-8% 

-----10% 

1 Time~min) 3 4 --15% 

N-11 24-3-10 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Loader Cycle 
Time 

Loader Volume 
per Cycle 

Loader Cycle 

Time (per truck) 

24-3-1 0 (cont.) Page 2 
N-11 
Surface Stabilization 
Load, haul, and place riprap 
988F Loader Series II 
769D Rear Dump Truck 

0.58 + 0.03 
Basic Loader Bulky 
CycleTime · Material 

= 7.80 X 0.85 
Bucket Bucket Fill 

Capacity Factor 

= 0.59 X 4 

Loader Passes per 

Time Truck 

+ 0.02 
Dumped 

Pile 

=I 6.63 

=I . 2.36 

2.36 + 0.8 + 1.1 

+ -0.04 =I 0.59 min 
Common 

Leader/Truck 

C;t 

min 

4.96 Truck Cycle 
Time Load Time Haul Time Dump 

+ o.1o =I Return .__ _______ __. 

Time Time 

Fleet =( 2 X 26.52 )/( 2 X 4.96 )x 60 
Productivity Loader/Truck Truck Loaded Loader/Truck Truck Cycle minlhr 

Match Volume Match Time 

Required Fleet I 321 X 1.371 =I 105 hrs 
Hours Fleet Work Schedule 

Required Loader =(-=7~,3_4_0_ I --::::-:--5.;...0;...;0_~ )x 8 x 1.371 = l.....__1_6_1 __ h_rs __ __. 
Hours Riprap Placement Operating Work Schedule 

Placement Rate Shift Factor 
irement 

Notes: Riprap placement rate based on PWCC experience. Riprap placement length 
based on 20 percent of main channels and 50 percent of downdrain channels. 

References: Table 24-2-6, Cat Handbook, Ed. 28. 

N-11 24-3-10 (cont.) 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-11 
N-11 
Topsoil/Suitable Material Replacement 
Suitable Material Placement 
637E P-P Scraper 

Haul and place suitable material to graded spoil areas 

Characterization of Equipment Used 
637E P-P Scraper- capacity 31 cy 

Description of Scraper Route (haul distance. % grade. average rolling resistance for each segment. etc.) 
Loaded Distance. (ft) 700 

Loaded Grade(%) -5 637E P-P Loaded Travel Time 
Loaded Effective Grade(%) 0 aooo 

Empty Distance (ft) 

Empty Grade (%) 

Empty Effective Grade (%) 

Production Times 

700 

5 
10 

i 6000 
CD 
c-
~ i 4000 
u:e.. 
c 

~ 2000 
iS 

0 

~~ 
~~ ~~ ..... ~ 

l&~· l.--~ 1--' 
~I>< 

~~ 
~ ~. .. Y !--'~--' 

j...;~-' ~~'""' 
~...-"""' L,~ f.,..~ 

~j...-

~"I.-" I' !--'~--' ~.--J...-
~ ....... ~~ ~---""" 

"""'~ ~~---)..-' ~,.rJ...-
"""~ e:t;;; j::::F j;oo I' ~ -

"""',...... 
l.::::liiii ,..."'" 

bt: 

I.a. 
L-1-1:: 

-+--0% 

-2% 
__.,_4% 

--*-6% 
-.-a% 
-10% 
~12% 

--14% 
Typical Load Time for 637E P-P 
Maneuver and spread or dump 

1.0 
0.6 

0 2 4 5 6 --16% 

Loaded Travel Time (from chart) 0.4 
Empty Travel Time (from chart) 0.6 

Quantity of Material to be Moved (cy) 
1 ,337,116 

8000 

7000 

i 6000 

! - 5000 
0 ~ 4000 
CD,! 
g- 3000 

~ 2000 
iS 1000 

0 

Cycle Time 

Cycles/Hour = 

Hourly 
Production 

Hours 
Required 

References: Table 24-2-7, Cat Handbook, Ed. 28 

637E P-P Empty Travel Time 

.... ~... 1 ... 
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~~ v.,, .......... ~--" ~~ ~::;; __.,_4% 

.... ~ 7/r;ii' :,...-1.-r 
--~ 

====~p --*-6% .. • 

~~ ~I.-' ..... ~---" ----~ 
-.-a% 

Ill!!~ k:;:: t;:;~""" -10% 
~.12% 

---
jjil;:;ii" 

14% 

0 1 2 4 5 -+--16% 

1.0 + 0.4 + 0.6 + 0.6 =j 2.6 

Load Loaded Maneuver Empty min 
Time Trip and Spread Trip 

Time Time Time 

60 / 2.6 =I 23 cycles/hr 
min/hr Cycle 

Time 
31 X 23.08 =I 715 C}!/hr 

Adjusted Cycles/ 
Load (cy) Hour 

1,337,116 I 715 X 1.371 =I 2,563 hrs 
Volume Hourly Work Schedule 

Production Factor 

N-11 24-3-11 



Table: 
Mine Area: 

24-3-12 
N-11 

Project: 
Task: 

Topsoil/Suitable Material Replacement 
Topsoil Replacement 

Equipment: 637E P-P Scraper 

Earthmoving Activity 
Haul and place topsoil onto graded spoil areas 

Characterization of Scraper Used (type. capacity. etc) 
637E P-P Scraper - capacity = 31 cy 

Description of Scraper Route (haul distance. % grade. average rolling resistance for each segment. etc.) 

Loaded Distance (ft) 3,500 .------------____,...------------------. 
Loaded Grade (%) 2.5 
Loaded Effective Grade{%) 7.5 

Empty Distance (ft) 

Empty Grade(%) 

Empty Effective Grade(%) 

Production Times 

Typical Load Time for 657E P-P 
Maneuver and spread or dump 

Loaded Travel Time (from chart) 
Empty Travel Time (from chart) 

3,500 

-2.5 

2.5 

1.0 
0.6 

1.1 
0.6 

Quantity of Material to be Moved (cy) 
2,228,526 

8000 

! 6000 

:; 
! 4000 
0 
~ 
i 2000 
0 
Q 

0 

0 

8000 

7000 

6000 

! - 5000 
0 Q) 4000 CD,! 
g- 3000 

.;! 2000 

Q 1000 

0 

Cycle Time 

Cycles/Hour = 

Hourly 
Production 

Hours 
Required 

References: Table 24-2-7, Cat Handbook, Ed. 28 

637E P-P Loaded Travel Time 

~f) I ,£ ~,.....x 
-~ / 

,~ 
f ~"" ..,....,.,. 

,. ...... ,...., ........... ,, .......... .... ..... ........... .... 

--+--0% 
-2% 
--A--4% 
--*""6% 

I' , ...... ......... ..... ---- -::: ,.,. ...... ......... -- -~~ 
,, 

............ --.......... -- -::;;;; ::::;::;;.. -
-:-*---8% 

-10% 

~~ ~:~ ~-
IIIII II~ 

-+--12% 
-14% 
--16% 

2 
Timeimin) 

4 5 6 

637E P-P Empty Travel Time 

1M a " 'II 

k:;;~ [;~~'" /~ !--':.... --+--0% 

~~ 1/'v ,., 
~I--' lo'. ~~~ -2% 

~~ , /v ............ k::~ ~F" --A--4% 
--*""6% 
------8% 
-10% 
-+--12% 
--14% 

~~ ~,, ,....1---' 
.... 

=:;:.=:::--::;; 
.....: 

~::::: ~ ~.-- .... .... ~--!-" ... 

~~ k:::: ;:::::r;.-~""' 

~-
.-r:;oo 

0 2 
Time1min) 

4 5 6 --+--16% 

1.0 + 1.1 + 0.6 + 0.6 3.3 

Load Loaded Maneuver Empty =I min 
Time 

60 I 
min/hr 

31 X 

Adjusted 
Load (cy) 

2,228,526 I 
Volume 

Trip and Spread Trip 
Time Time Time 

3.3 =I 18 c~cles/hr_ 

Cycle 
Time 
18.18 =I 564 c~hr 

Cycles/ 
Hour 

564 x 1.371 = I 5422 hrs 
_H_o_u_r-ly- Work Schedule ...__-----------1 
Production Factor 

N-11 24-3-12 

' 0 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-3-13• 
N-11 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
N-11 Mining Area (Category I) 

Revegetation Area 
Area (acre) 863 

Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$926.00 
Revegetation= -~8_6_3_* ( $926.00 

Costs Acres $/Acre for seeding, 

Tree and Shrub Costs $315.00 
(per acre) 

R~seeding 

Reseeding Cost 
(per acre) 

$812.00 Costs 

Percent Failure 50% 

References: Table 24-1-3 and 24-2-7. 

863 
Acres 

fertilizing, mulching 
and fencing 

* 0.5 
Failure 

+ $315.00 ) = 
$1 Acre for planting 
trees and shrubs 

_...::;$..;;..81.:..::2;.;;.;;.0~0- = 
Reseeding 

Cost 

$1,071,385 

$350,509 

N-11 24-3-13 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-3-14 
N-11 
Revegetation 
Revegetation of Topsoil Stockpile 
Miscellaneous 

Revegetation Area Description 
N-11 Mining Area (Category I)- Topsoil Stockpiles 

· Revegetation Area 
Area (acre) 39.7 

Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$926.00 
Revegetation = -~4_0 __ * ( $926.00 

Costs Acres $/Acre for seeding, 

Tree and Shrub Costs $315.00 
{per acre) 

Reseeding 

Reseeding Cost 
(per acre) 

$812.00 Costs 

Percent Failure 50% 

References: Table 24-1-3 and 24-2-7. 

40 

Acres 

fertilizing, mulching 
and fencing 

0.5 

Failure 

+ $315.00 ) = 

* 

$/Acre for planting 
trees and shrubs 

$812.00 

Reseeding 
Cost 

$49,268 

$16,118 

N-1124-3-14 



Mine Area N-14 
Project Open Pit Backfilling 

Date Open Pit Backfilling 

WORKSHEEr NO. N-14-1 

SPOil. SPOil. SPOil. SPC\JL 
8 7 6 5 

SPOIL SPOIL SPOIL SPOil. 
I Z 3 .f 

--- ..... ________ _ 

tso• 

Open Pit Volume 

Area= 44,800 sq.ft. (digitized area) 

Pit Length = 3,400 ft. (actual) x 2 = 6,800' (double wide pit) 
Pit Volume Needed= 5,641,500 cy.yd. 

Sooil to Open Pit 

Spoils 1, 2, 3, 5, 6, 7 = 44,800 sq. ft. x 3,400 ft. = 5,641,500 cu. yd. 

Sooil Grading 

Sp:)ils 4, 8 = = 239,300 cu. yd. 

Revised 03/23/95 



Table: 

Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-3-03 

N-14 
Backfill Mine Pits 
Doze First Two Spoils (Highwall Side) 
D11 R Dozer 

Doze blasted highwall reduction material into pit 

Characterization of Dozer Used (type, size. etc): 
D11R, three-shank ripper, U-blade r---------------------------------, 

Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 
Material Unit Weight (lb/lcy) 
Density Correction 

Productivity Adjustment Factors 
Operator Factor 

200 
1,600 
-20 
1.4 

2,800 
0.82 

Is operator excellent (1) no 
Is operator average (.75) yes 
Is operator poor (.6) no 

Material Factor 
Loose stockpile (1.2) 
Hard to cut; frozen -

with tilt cylinder (.8) 
without tilt cyliner (. 7) 

Normal material ( 1 ) 
Hard to drift; (.8} 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor 
Slot dozing ( 1 . 2) 
Side by side dozing ( 1. 2) 
Normal dozing (1.0) 

Poor Visibility 

no 

no 

no 
yes 
no 
no 

no 
no 
yes 

(i.e., dust, rain, snow, fog, no 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) yes 

Quantity of Material to be Moved (cy) 
2,820,740 

Estimated Dozing Production 

5000 ·.----,---.----,---~------~----, 

i. 

. ----- ---1------- !-·· 

0-·~. ---~--~---~---~---+----+---~ 

0 

Productivity 
Adjustment 

Factor 

Net Hourly 
Production 

Hours 
Required 

100 200 300 400 500 600 700 

Average Oozing Distance (feet) 

0.75 
Operator 

Factor 

X 1.00 ----
Production 

Method 

X 

X 

1,600 X 

Normal Hourly 

Production 
(see graph above) 

= 2,820,740 
Volume 

to be Moved 

1.00 X 
_M_a_t-er-ia_l_ 

Factor 

1.0 X ----
Visibility 

1.4 X 0.82 
Grade Density 

Correction Correction 

1 . oo x 1 . oo = l~___o_.s_s_-1 
Elevation Direct 

Drive 
Trans 

0. 86 = IL___1.:._,3_S_O __ c..;:_y_/h_r _ ___J 

Productivity 

Adjustment 
Factor 

1,380 x 1.371 = I 2,803 Hours 
Net Hourly Work Schedule 
Production Factor 

References: Tables 24-2-3 and 24-3-2, and Cat Handbook, Ed. 28 

N-14 24-3-03 



Table: 

Mine Area: 
Project: 

24-3-04 

N-14 
Backfill Mine Pits 

Task: 
Equipment: 

Doze First Two Spoils (Spoil Side) 
D11 R Dozer 

Earthmoving Activity: 
Doze first two spoil ridges (first two spoils go into pit) 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
5000. 

Average dozing distance (feet) 200 
Hourly production (from chart) 1,600 
Grade (in percent) -20 

3500 
Grade Correction 1.4 
Material Unit Weight (lb/lcy) 2,800 .c 

>: 
Density Correction 0.82 0 

...J 

Productivity Adjustment Factors 
1000 . --

Operator Factor 
500 ---

Is operator excellent ( 1 ) no 
0 

Is operator average (. 75) yes 
0 100 

Is operator poor (.6) no 

Estimated Dozing Production 

I ·-+-· ·····r· 

-I 

.. --1-

200 300 400 500 600 700 

Average Dozing Distance (feet) 

----·-----------
Material Factor 
Loose stockpile (1.2) yes 
Hard to cut; frozen -

with tilt cylinder (.8) no 

without tilt cyliner (. 7) no 
Normal material ( 1 ) no 
Hard to drift; (.8) no 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 
Normal dozing (1.0) yes 

Poor Visibility 
(i.e., dust, rain, snow, fog, no 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0} yes 

Quantity of Material to be Moved (cy) 
2,820,740 

Productivity 
Adjustment 

Factor 

Net Hourly 
Production 

Hours 
Required 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

0.75 X 

Operating 

Factor 

X 1.00 X 

Production 
Method 

1,600 X 

Normal Hourly 
Production 

(see graph above) 

= 2,820,740 I 
Volume 

to be Moved 

1.20 X 1.4 X 0.82 
Material Grade Density 
Factor Factor Correction 

1.00 X 1.00 X 1.00 =I 1.04 
Visibility Elevation Direct 

Drive 
Trans 

1.04 =I 1,656 cy/hr 
Productivity 
Adjustment 

Factor 

1,656 X 1.371 =I 2,336 Hours 
Net Hourly Work Schedule 
Production Factor 

N-14 24-3-04 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 
Doze back two spoil ridges 

24-3-05 
N-14 
Backfill Mine Pits 
Doze Back Two Spoils 
D11R Dozer 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 
Material Unit.Weight (lb/lcy) 
Density Correction 

Productivity Adjustment Factors 
Operator Factor 

100 
2,800 
-10 
1.2 

2,800 
0.82 

5000 
4500 
4000 
3500 

.E 3000 
):: 2500 
g 2000 

1500 
1000 
500 

0 

MY I" 

Estimated Dozing Production 

\ 
\ 
\. 

" ' '"" .................. 

Is operator excellent {1) 
Is operator average (.75) 
Is operator poor (.6) 

no 0 100 200 300 400 500 600 700 

Material Factor 
Loose stockpile (1.2) 

· Hard to cut; frozen -
with tilt cylinder (.8) 
without tilt cyliner (.7) 

Cable controlled blade (.6) 
Hard to drift; (.8) 
Rock, ripped or blasted (. 75) 

Production Method/Blade Factor 
Slot dozing (1.2) 
Side by side dozing (1.2) 
Normal dozing (1.0) 

yes 
no 

yes 

no 
no 
no 
no 
no 

no 
no 
yes 

Productivity 
Adjustment = 0.75 X 

Factor Operator 
Factor 

X 1.00 X 

Production 
Method 

Net Hourly 2,800 X 

Production Normal Hourly 
Production 

Average Dozing Distance (feet) 

1.20 X 1.2 
Material Grade 
Factor Factor 

1.00 X 1.00 
Visibility Elevation 

0.89 =I 2,484 
Operating 

Adjustment 
(see graph above) Factor 

Poor Visibility 
(i.e., dust, rain, snow, fog, 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) 

Quantity of Material to be Moved ( cy) 
239,260 

no 
Hours 

Required 

yes 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

= 239,260 I 2,484 X 1.371 
Volume Net Hourly Work. Schedule 

to be Moved Production Factor 

X 0.82 
Density 

Correction 

X 1.00 
Direct 
Drive 
Trans 

cy/hour 

=I 132 hours 

N-14 24-3-05 

PI 



Table: 
Mine Area: 

24-3-06 
N-14 

Project: 
Task: 
Equipment: 

Backfill and Grade Ramps 
Backfill/Grade Ramps 
D11R Dozer 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) ye~ 

Description of Dozer Use: 
Average dozing distance (feet) 200 5000 
Hourly production (from chart) 1,600 4500 

Grade (in percent) 0 4000 

Grade Correction 1 3500 

Material Unit Weight (lb/lcy) 2,800 
Density Correction 0.82 

.! 3000 

~ 2500 
-1 2000 

Productivity Adjustment Factors 1500 

Operator Factor 1000 

Is operator excellent (1) no 500 

Is operator average (.75) yes 0 

Is operator poor (.6) no 0 

Material Factor 
Loose stockpile (1.2} yes Productivity 
Hard to cut; frozen - Adjustment = 

with tilt cylinder (.8) no Factor 
without tilt cyliner (.7) no 

Normal material {1) no 
Hard to drift; (.8) no X 

Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 

Estimated Dozing Production 

,. 

.. 
\ 
\ 
\ 
''-

' "' --.............-.. -
100 200 300 400 500 600 

Average Dozing Distance (feet) 

0.75 X 1.20 X 1.00 X 0.82 
Operating Material Grade Density 

Factor Factor Correction Correction 

1.00 X 1.00 X 1.00 X 1.00 
Production Visibility Elevation Direct 

Method Drive 
Trans 

Normal dozing (1.0) yes Net Hourly 
Production 

1,600 x 0. 7 4 =I._ _1~, 1.;...8;..;;3 __ c ..... y.~fh;....r_---l 

Poor Visibility 
(i.e., dust, rain, snow, fog, 
or darkness) (0.8) 

no 

Normal Hourly Productivity 
Production Adjustment 

(see graph above) Factor 

700 

=I 0.74 
.· .. 

Elevation Factor 
<7,500 feet (1.0) 

Hours 
Required 

= 3,535,600 I 
Volume 

1,183 x 1.371 =I 4,099 hours 
yes 

Quantity of Material to be Moved (cy) 
3535600 

References: Table 24-2-4, Cat Handbook, Ed. 28 

to be Moved 
Net Hourly Work Schedule 
Production Factor 

N-14 24-3-06 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-07 
N-14 
General Grading 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. 

Characterization of Dozer Used (type. size. etc) 
D11 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
42 

Hours 
Required 

acres 

42 I 
Area to be 

Graded 
(acres) 

0.125 X 1.371 =I 461 
-:-:--:-~~~ 

Net Hourly Work Schedule 
Production Factor 
(acres/hr) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-5 

Hours 

N-14 24-3-07 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 
Grade terraces 

24-3-08 
N-14 
Surface Stabilization 
Grade Terraces 
07R Dozer 

Characterization of Dozer Used (type, size. etc) 
D7R, U-blade 

Production Rate (lineal ft/hr) 

Terrace Requirement 
37,410 

Hours 
Required 

1,060 

lineal feet 

37,410 I 
Terrace 

Requirement 
(ft) 

,. _ -· t.L :&."i!Uliid i 

48 Hours 1,060 X 1.371 =I 
Production Work Schedule L-----------1 

Rate Factor 
(ftfhr) 

Note: Production rate based on average grading speed of 3 mph and 5 passes (PWCC experience). 

Reference: Table 24-2-6 

N-14 24-3-08 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-09 
N-14 
Surface Stabilization 
Grade Drainages/Downdrains 
D7R Dozer 

Grade drainages and downdrains. 

Characterization of Dozer Used (type. size. etc) 
D7R, U-blade 

Production Rate (lineal ft/hr) 800 

Drainaqes/Downdrains Requirement 
6,780 lineal feet 

Hours 
Required 

6,780 I BOO x 1.371 = I~...-_12 __ H_o_u_rs __ -t 

Drainages/Downdrain Production Work Schedule 
Requirement Rate Factor 

(ft) · (fVhr) 

Note: Production rate based on average grading speed of 2 mph and 12 passes (PWCC experience). 

· Reference: Table 24-2-6 

N-14 24-3-09 
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Table: 
Mine Area: 
Project: 

t w e 

24-3-10 
N-14 

Page 1 

Surface Stabilization 
Task: 
Equipment: 

Load, haul, and place riprap 
988F Loader Series II 
769D Rear Dump Truck 

Earthmoving Activity 
Load, haul,and place riprap in main channels and downdrains. 

Characterization of Equipment Used <type. size. etc): 
988F Loader Series II- bucket capacity 7.8 cy 
769D ·Rear Dump Truck - truck capacity 30.9 cy 

Loading and Haulage 
Productivity Factors 
Basic Loader Cycle (min) 
Bulky Material (min) 
Dumped Pile (min) 
Common Lo~der/Truck Ownership (min) 
Work Hour Factor (50 min/hr) 
Bucket Fill Factor 
Truck Loaded Volume-4 passes (cy) 
Haulage Distance (ft) 
Effective Grade(%) 

Production Times 

0.58 
0.03 
0.02 
-0.04 
0.83 
0.85 

26.52 
2,500 

2 

Haul Time (min) 1.8 
Dump Time (min) 1.1 
Return Time (min) 1.0 

Truck/Loader Match (trucks per loader) 2 
Riprap Haulage Requirement (cy) 4,550 

Placement 
Riprap Placement Requirement (ft) 7,340 
Placement Rate (ft/shift) 500 
Shift (hours) 8 

8000 
:: 7000 
... 6000 

8 i' 5000 
ep ,! 4000 
g- 3000 
-e 2000 
i:5 1000 

0 

8000 
!;' 7000 
3: 6000 
!!! - 5000 
~ i 4000 
g ::. 3000 

-e 2000 

i:5 1000 
0 

0 

...... 
0 

1.11' 
II!~ 

~ 
~-

~, rr 

7690 Loaded Travel Time -+-0% 

al. l.lo ,~,. -2% 

-4% 

--*-6% 

1/ II 

""' ""' ll ~ 

""' ~'""~ 
!II..-~ [.,.o 

""' 
~ 

""' 
~~ ~~ ---8% 

I' ""' j.,..l-- i--1--1-- -10% 
~---~--~ 1- 1-- .--15% 

2 · Time~min) 4 5 6 

7690 Empty Travel Time 

-+-O% 
"' 

.., I.., 

7 P' v - v -~ -4% 
~ -~--"" .... J. ..... 

·....,..!/" 
1/· .....,.__6% 

~/ -~ ~ ~ 
I~ ;;.;" v !,.....-~ !...--" --*-B% 

A :.,....:.... ~ 7 
---10% 

~ ~ 
-15% 

1 Timeimin) 3 4 

N-14 24-3-10 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Loader Cycle 
Time 

Loader Volume 
per Cycle 

Loader Cycle 
Time, (per truck) 

Truck Cycle 
Time 

Fleet 
Productivity 

Required Fleet 
Hours 

24-3-1 0 (cont.) Page 2 
N-14 
Surface Stabilization 
Load, haul, and place riprap 
988F Loader Series II 
7690 Rear Dump Truck 

0.58 + 0.03 
Basic Loader Bulky 
Cycle Time Material 

7.80 X 0.85 
Bucket Bucket Fill 

Capacity Factor 

= 0.59 X 4 
Loader Passes per 

Time Truck 

2.36 + 1.8 
Load Time Haul Time 

=( 2 X 26.52 
Loader/Truck Truck Loaded 

Match Volume 

4,550 I 254 
Riprap Haulage Fleet 

rement Producti 

+ 0.02 + -0.04 0.59 min 
Dumped Common 

Pile Leader/Truck 

=I 6.63 cy 

=I 2.36 min 

+ 1.1 + 1.00 =I 6.26 
Dump Return 
Time Time 

)/( 2 X 6.26 )x 60 
Loader/Truck Truck Cycle min/hr 

Match Time 

X 1.371 =I 25 hrs 
Work Schedule 

Factor 

Required Loader =(---:7:=-:-,_34_0_/---=:-:--s_o_o __ )x 8 x 1.371 = a...l __ 1_6_1 _ ___;,;;,hr;...;;s __ ..... 
Hours Riprap Placement Operating Work Schedule 

Placement Rate Shift Factor 
uirement 

Notes: Riprap placement rate based on PWCC experience. Riprap placement length 
based on 20 percent of main channels and 50 percent of downdrain channels. 

References: Table 24-2-6, Cat Handbook, Ed. 28. 

N-14 24-3-10 (cont.) 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-11 
N-14 
Topsoil/Suitable Material Replacement 
Suitable Material Placement 
637E P-P Scraper 

Haul and place suitable material to graded spoil areas 

Characterization of Equipment Used 
637E P-P Scraper - capacity 31 cy 

Description of Scraper Route (haul distance. % grade. average rolling resistance for each segment. etc.) 
Loaded Distance (ft) 700 

Loaded Grade (%) -5.0 637E P-P Loaded Travel Time 
Loaded Effective Grade (%) 0.0 aooo T"'1"",...,...1'"T"'!..,-r"""!'-r.,....,..,...,...I'"T"'T..,-r"""!'-r.,....,..,....,...I'"T"'TI'""T""I 

Empty Distance (ft) 
Empty Grade (%) 
Empty Effective Grade(%) 

Production Times 
Typical Load Time for 637E P-P 
Maneuver and spread or dump 

700 
5.0 
10.0 

1.0 
0.6 

Loaded Travel Time (from chart) 0.4 
Empty Travel Time (from chart) 0.6 

Quantity of Material to be Moved (cy) 
292,321 

m .., -+ ~ 
llfl:~.· . j 

~J; ft5 I 
.. ~.. ]; .... f~ (.;~ / 

~ ~: ~ 'J· .• 
'~ Ck,v 
'·!6;~;~ 

Cycle Time 

Cycles/Hour = 

Hourly 
Production 

Hours 
Required 

References: Table 24-2-7, Cat Handbook, Ed. 28 

2 3 

Time(min) 

4 5 6 

637E P-P Empty Travel Time 

0 2 

1.0 + 0.4 
Load Loaded 
Time Trip 

Time 

60 2.6 
min/hr Cycle 

Time 
31 X 23.08 

Adjusted Cycles/ 
Load (cy) Hour 

292,321 I 715 
Volume Hourly 

Production 

3 

Time (min) 

4 

+ 0.6 
Maneuver 

and Spread 
Time 

=I 23 

=I 715 

X 1.371 

5 

+ 0.6 
Empty 
Trip 
Time 

cycles/hr 

cy/hr 

=I 560 
Work Schedule 

Factor 

-+-0% 
-2% 
_._4% 
~6% 

-.-a% 
-+-10% 
~12% 

--14% 
--16% 

6 

=I 2.6 
min 

hrs 

N-1424-3-11 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-12 
N-14 
Topsoil/Suitable Material Replacement 
Topsoil. Replacement 
637E P-P Scraper 

Haul and place topsoil onto graded spoil areas 

Characterization of Scraper Used (type. capacitv. etc) 
637E P-P Scraper - capacity= 31 cy 

Description of Scraper Route (haul distance.% grade. average rolling resistance for each segment. etc.) 
Loaded Distance (ft) 5,300 · 

.-----------------------------------------------------~ 
Loaded Grade(%) 2.5 
Loaded Effective Grade(%) 7.5 

Empty Distance (ft) 
Empty Grade(%) 
Empty Effective Gxade (%) 

Production Times 
Typical Load Time for 657E P-P. 
Maneuver and spread or dump 

Loaded Travel Time (from chart) 
Empty Travel Time (from chart) 

5,300 
1.0 
6.0 

1.0 
0.6 

2.4 
1.9 

Quantity of Material to be Moved ( cy) 
487,201 

8000 

f 6000 
G) 

c-
~ i 4000 
u:t:. 
c 
-e 2000 
Q 

8000 

7000 i 6000 

~- 5000 
0 a; 4000 a>,!! 
g- 3000 
Ill 
1i) 2000 
i5 1000 

0 

Cycle Time 

0 

0 

637E P-P Loaded Travel Time 

~'· _,A 
~ 

,...>< .... * 
f~ 

f ~' ., ..... .......... 1-"'r""' 
... ........ ,, .......... ....~ .... 

~~ 
,, r ......... ........ _ .... .... .... ....-= , .......... ........ ....... --:::;::;; ..... .... - ;;;. 

~~ ~~ 
1.1111 ;;;. ... 

0 2 Time1min) 4 5 6 

637E P-P Empty Travel Time 

I .. a '"' ''II 

l&~ r;~ I--' I-'~-' 

lA~ I/ .... ~~ I--"~-' k:::;:::::ll 
~~ ..... ~ !...- ........ ~~ ~F' 

~...~~ v~,.... :....~ .... ~:::= ~~ 

~~ ..... ~~ l.ooo ........ 

~~ E:b: ;::;;..""' 
... il :;.::;oo 

2 Time1min) 4 5 6 

1.0 + 2.4 + 0.6 + 1.9 
Load Loaded Maneuver Empty 
Time Trip and Spread Trip 

Time Time Time 

-+-0% 
-2% 
--.-4% 
~6% 

--*E--8% 
-e-10% 
-f-12% 
-14% 
--16% 

-+-0% 
-2% 
--.-4% 
~6% 

--*E--8% 
-e-10% 
-f-12% 
--14% 
-+-16% 

=t 
5.9 
min 

Cycles/Hour = __ 6.;..;0;..__1 5.9 =I 10 cycles/hr 

. Hourly 
Production 

Hours 
Required 

min/hr 

31 X 
Adjusted 
Load (cy) 

487,201 I 
Volume 

Cycle 
Time 
10.17 =I 315 cy/hr 

Cycles/ 
Hour 

315 X 1.371 =I 2119 
---H:-:-o-u-r-:-ly- Work ScheduleL....----------1 

hrs 

Production Factor 

N-14 24-3-12 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-3-13 
N-14 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
N-14 Mining Area (Category I) 

Revegetation Area 
Area (acre) 189 

Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$926.00 
Revegetation= _.,...1_8_9_* ( $926.00 

Costs Acres $1 Acre for seeding, 

Tree and Shrub Costs $315.00 

fertilizing, mulching 
and fencing 

+ $315.00 ) = $234,226 
$/Acre for planting 
trees and shrubs 

(per acre) r--------------------------------------------~ 

Reseeding 
Reseeding Cost 

. (per acre) 
$812.00 Costs 

Percent Failure 50% 

References: Table 24-1-3 and 24-2-7. 

189 
Acres 

* 0.5 
Failure 

$812.00 
Reseeding 

Cost 

$76,628 

N-14 24-3-13 



Table: 
Mine Area: 
Project: 
Task: 
Equipment:· 

24-3-14 
N-14 
Revegetation 
Revegetation of Topsoil Stockpile 
Miscellaneous 

Revegetation Area Description 
N-14 Mining Area (Category I)- Topsoil Stockpiles 

Revegetation Area 
Area (acre) 15.2 

Revegetation = 15 * ( $926,00 
Seeding, fertilizing, $926.00 Costs Acres $1 Acre for seeding, 

. mulching and fencing 
costs (per acre) 

Tree and Shrub Costs $315.00 
(per acre) 

Reseeding 
Reseeding Cost 
(per acre) 

$812.00 Costs 

Percent Failure 50% 

References: Table 24-1-3 and 24-2-7. 

15 
Acres 

fertilizing, mulching 
and fencing 

0.5 
Failure 

+ $315.00 ) = $18,863 
$1 Acre for planting 
trees and shrubs 

$812.00 
Reseeding 

Cost 

$6,171 

N-14 24-3-14 
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L ~~ t!lU J . ilL··~· ~ - ~~ 

Mine Area 
Project· 

N-14E 
Open Pit:B~ckfilling 

.. .-·. . ; 

.. ' ~ Date '.~·Open Pit: Backfilling ~~ 

WORKSHEET NO. N-14E-1 

EARTH~,8~.~ __ QUANTITY WORKSHEET 

Area= 7,900 sq.ft. (digitized area) 

Pit Length= 3,400 ft. (actual) x 2 = 6,800' (.double wide pit) 
Pit Volume Needed= 994,800 cu.yd. 

Spoil to Open Pit 

Spoils 1, 2, 5, 6 = 7,900 sq. ft. x 3,400·ft. = 9.94,800 cu. yd. 

Spoil Grading 

Spoils 3, 4, 7, 8 = 4,120 sq. ft. i 3,400 ft. = 518,800 cu~ yd. 

Revised 03/23/95 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-3-03 
N-14E 
Backfill Mine Pits 
Doze First Two Spoils (Highwall Side) 
D11R Dozer 

Doze blasted highwall reduction material into pit 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 

~--Power shift transmission (1.0) yes 
Estimated Dozing Production 

Description of Dozer Use: 
Average dozing distance (feet) 200 
Hourly produc~ion (from chart) 1,600 
Grade (in percent) -20 
Grade Correction 1.4 
Material Unit ·weight (lb/lcy) 2,800 
Density Correction 0.82 

Productivity Adjustment Factors 
Operator Factor 
Is operator excellent (1) no 
Is operator average (.75) yes 
Is operator poor (.6) no 

Material Factor 
Loose stockpile (1 .2) no 
Hard to cut; frozen -

with tilt cylinder (.8) no 
without tilt cyliner (. 7) no 

Normal material (1) yes 
Hard to drift; (.8) no 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1 .2) no 
Side by side dozing (1 .2) no 
Normal dozing (1.0) yes 

Poor Visibility 
(i.e., dust, rain, snow, fog, no 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1 .0) yes 

Quantity of Material to be Moved l cy) 
497,405 

5000 
4500' 

\ 4000 
\ 3500 

... 3000 \ 

~ ~~~~ ""'-

' 1500 """ 1000 .................... -500 
0 

0 100 200 300 400 500' 600 700 

Average Dozing Distance (feet) 

Productivity = 0.75 X 1.00 X 1.4 X 0.82 
Adjustment Operator Material Grade Density 

Factor Factor Factor Correction Correction 

X 1.00 X 1.0 X 1.00 X 1.00 =I 0.86 
Production Visibility Elevation Direct 

Method Drive 
Trans 

Net Hourly 1,600 X 0.86 =I 1,380 c~/hr 
Production Normal Hourly Productivity 

Production Adjustment 
(see graph above) Factor 

Hours = 497,405 I 1,380 X 1.371 =I 494 Hours 
Required Volume Net Hourly Work Schedule 

to be Moved Production Factor 

N-14E 24-3-03 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-3-04 
N-14E 
Backfill Mine Pits 
Doze First Two Spoils (Spoil Side) 
D11 R Dozer 

Doze first two spoil ridges (first two spoils go into pit) 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Estimated Dozing Production 

Description of Dozer Use: 
Average dozing distance (feet) 200 5000 
Hourly production (from chart) 1,600 4500 
Grade (in percent) -20 4000 

Grade Correction 1.4 3500 

Material Unit Weight (lb/lcy) 2,800 ... 3000 

Density Correction 0.82 -~ ~~~~ 
P-roductivity Adjustment Factors 

1500 
1000 

Operator Factor 500 

\ 
\ 
\. 

~""" 
·'"'-

'"" --..........._...._ 

Is operator excellent ( 1 ) no 0 
Is operator average (. 75) yes 0 100 200 300 400 
Is operator poor (.6) no Average Dozing Distance (feet) 

Material Factor 
Loose stockpile (1.2) yes 
Hard to cut; frozen - Productivity = 0.75 X 1.20 X 1.4 

with tilt cylinder (.8) no Adjustment Operating Material Grade 
without tilt cyliner (.7) no Factor Factor Factor Factor 

Normal material ( 1 ) no 
Hard to drift; (.8) no X 1.00 X 1.00 X 1.00 
Rock, ripped or blasted (.75) no Production Visibility Elevation 

Method 
Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 
Normal dozing (1.0) yes Net Hourly 1,600 X 1.04 =I 1,656 

Production Normal Hourly Productivity 
Poor Visibility Production Adjustment 
(i.e., dust, rain, snow, fog, no (see _graph above) Factor 
or darkness) (0.8) 

Elevation Factor Hours 497,405 I 1,656 X 1.371 

500 600 700 

X 0.82 
Density 

Correction 

X 1.00 =I 1.04 ·' 
Direct 
Drive 
Trans 

cy/hr 

=I 412 Hours 
<7,500 feet (1.0) yes Required Volume Net Hourly Work Schedule 

to be Moved Production Factor 
Quantity of Material to be Moved (cy} 

497,405 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

N-14E 24-3-04 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 
Doze back two spoil ridges 

24-3-05 
N-14E 
Backfill Mine Pits 
Doze Back Two Spoils 
D11R Dozer 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
· Average dozing distance (feet) 

Hourly production (from chart) 
Grade (in percent) 
Grade Correction 
Material Unit Weight (lb/lcy) 
Density Correction 

Productivity Adjustment Factors 
Operator Factor : 
Is operator excellent (1) 
Is operator average (. 79) 
Is operator poor (.6) 

Material Factor 
Loose stockpile (1.2) 
Hard to cut; frozen -
· with tilt cylinder (.8) 

without tilt cyliner (.7) 
Cable controlled blade (.6) 
Hard to drift; (.8) 
Rock, ripped or blasted (.75) 

100 
2,800 

-10 
1.2 

2,800 
0.82 

no 
yes 
no 

yes 

no 
no 
no 
no 
no 

5000 

4000 

..2 3000 
): 
g 2000 

1000 

0 
0 

Productivity 
Adjustment = 

Factor 

X 

Estimated Dozing Production 

\ 
\ 

' """""""" :-----.-.. -
100 200 300 400 500 600 700 

Average Dozing Distance (feet) 

0.75 X 1.20 X 1.2 X 0.82 
Operator Material Grade Density 

Factor Factor Factor Correction 

1.00 X 1.00 X 1.00 .X 1.00 
Production Visibility Elevation Direct 

Method Drive 
Trans 

Production Method/Blade Factor 
Slot dozing (1.2) no Net Hourly 2,800 X 0.89 =I 2,484 c~/hour 
Side by side dozing (1.2) 
Normal dozing (1.0) 

Poor Visibility 
(i.e., dust, rain, snow, fog, 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) 

Quantity of Material to be Moved (cy) 
. 518,810 

no Production 
yes 

no 
Hours 

Required 

yes 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

Normal Hourly Operating 
Production Adjustment 

(see graph above) Factor 

= 518,810 I 2,484 X 1.371 =I 286 hours 
Volume Net Hourly Work Schedule 

to be Moved Production Factor 

N-14E 24-3-05 
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Table: 
Mine Area: 

24-3-06 
N-14E 

Project: 
Task: 
Equipment: 

Backfill and Grade Ramps 
Backfill/Grade Ramps 
D11R Dozer 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average dozing distance {feet) 
Hourly production (from chart) 
Grade {in percent) 
Grade Correction 
Material Unit Weight {lb/lcy) 
Density Correction 

Productivity Adjustment Factors 
Operator Factor 
ls operator excellent ( 1) 
Is operator average (.75) 
Is operator poor (.6) 

Material Factor 
Loose stockpile (1 :2) 
Hard to cut; frozen -

with tilt cylinder (.8) 
without tilt cyliner (.7) 

Normal material (1) 
Hard to drift; (.8) 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor 
Slot dozing (1.2) 
Side by side dozing (1.2) 
Normal dozing (1.0) 

Poor Visibility 
(i.e., dust, rain, snow, fog, 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) 

200 
1,600 

0 
1 

2,800 
0.82 

no 
yes 
no 

yes 

no 
no 
no 
no 
no 

no 
no 

yes 

no 

yes 

Quantity of Material to be Moved (cy) 
166200 

Estimated Dozing Production 

5ooo.-----~---··-·-·~"···-----~-----.------~----~-----. 
4500.-~,~-r----~------+------+------r-----,_----~ 

4000.---~\~~----~----~------+------r----~----~ 

3500.-~~~-r----~------+------+------r-----,_----~ 

~ 3000.-----,~~~------~----~-----+------~----~----~ 

): 2500 .--------131'~"'"--~------+------+------r-----,_----~ 
~ 2000.------r~ ~~~------+------+------r-----,_----~ 
1500.------r---~--~~--~------+------r----~----~ 

1000 t===t==t--............===r ..... :::::~~;;;;~;;;;::::t==l 500 

0._ ____ ._ ____ ~----~----~----~----~----.. 
0 

Productivity 
Adjustment 

Factor 

Net Hourly 
Production 

Hours 
Required 

100 200 300 400 500 600 700 

Average Dozing Distance (feet) 

0.75 X 1.20 X 1.00 X 0.82 
~=-------::-:--- ----- -----

Operating Material Grade Density 
Factor Factor Correction Correction 

X 1.00 X 1.00 X __ 1.:..;..0,;.;;0:....__ X 1.00 =I 0.74 
-=-P-ro-d~u...;.ct-:-io_n_ --V-is-ib-i-lity- Elevation Direct ,__ __ --t 

Mefuod D~e 

Trans 

1 ,600 x 0. 7 4 = L-1 -~1 ,~1.;;..83.;______;c""y;_lh_r_......;.....J 
Normal Hourly Productivity 

Production Adjustment 
(see graph above) Factor 

166,200 
Volume 

to be ,Moved 

I 1,183 x 1.371 =I 193 hours ,___ ________ ~ 
Net Hourly Work Schedule 
Production Factor 

References: Table 24-2-4, Cat Handbook, Ed. 28 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-07 
N-14E 
General Grading 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. 

Characterization of Dozer Used (type. size. etc) 
D11 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
21 acres 

Hours 
Required 

21 I 
Area to be 

Graded 
(acres) 

0.125 X _ _;1~.3;.:_7..;_1 --.., = I 230 
Net Hourly Work Schedule 
Production Factor 
(acres/hr) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-5 

Hours 

N-14E 24-3-07 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 
Grade terraces 

24-3-08 
N-14E 
Surface Stabilization 
Grade Terraces 
D7R Dozer 

Characterization of Dozer Used (type. size. etc) 
D7R, U-blade 

Production Rate (lineal ft/hr) 

Terrace Requirement 
24,940 

Hours 
Required 

1,060 

lineal feet 

24,940 I 
Terrace 

Requirement 
(ft) 

1 ,060 x 1.371 = I 32 Hours 
Production Work Schedule L...---------1 

Rate Factor 
(ft/hr) 

Note: Production rate based on average grading speed of 3 mph and 5 passes (PWCC experience). 

Reference: Table 24-2-6 

N-14E 24-3-08 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-09 
N-14E 
Surface Stabilization 
Grade Drainages/Downdrains 
D7R Dozer 

Grade drainages and downdrains. 

Characterization of Dozer Used (type. size. etc) 
D7R, U-blade 

Production Rate (lineal fVhr) 800 

Drainaqes/Downdrains Requirement 
4,520 lineal feet 

8 Hours Hours 
Required 

4,520 I BOO X 1.371 = I 
~--------------~ Drainages/Downdrain Production Work Schedule 

Requirement Rate Factor 
(ft) (ft/h r) 

Note: Production rate based on average grading speed of 2 mph and 12 passes (PWCC experience). 

Reference: Table 24-2-6 

N-14E 24-3-09 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-10 
N-14E 

Page 1 

Surface Stabilization 
Load, haul, and place riprap 
988F Loader Series II 
769D Rear Dump Truck 

Load, haul,and place riprap in main channels and downdrains. 

Characterization of Equipment Used (type. size. etc): 
988F Loader Series II- bucket capacity 7.8 cy 
769D Rear Dump Truck- truck capacity 30.9 cy 

Loading and Haulage 
Productivity Factors 
Basic Loader Cycle (min) 
Bulky Material (min) 
Dumped Pile (min) 

0.58 
0.03 
0.02 
-0.04 

~ 
~ 
~ 
c-
0~ 
~.e u-

8000 
7000 
6000 
5000 
4000 

7690 Loaded Travel Time 

v I' ;""' ......... !"" 

~ 1--' ........... ~ .... 
1/[,oo ; !.; ..... 1---~--' 
v 1--' :,..oi-" !.;,....!--' ·Common Loader/Truck Ownership (min) 

Work Hour Factor (50 min/hr) 0.83 
c 
! I/ :I' 

3000 
2000 

...,.I-"' ,....!"" 1--- ..... ~----1---
Bucket Fill Factor 
Truck Loaded Volume-4 passes (cy) 
Haulage Distance (ft) 
Effective Grade(%) 

Production Times 
Haul Time (min) 
Dump Time (min) 
Return Time (min) 

Truck/Loader Match (trucks per loader) 
Riprap Haulage Requirement (cy) 

Placement 
Riprap Placement Requirement (ft) 
Placement Rate (ft/shift) 
Shift (hours) 

0.85 
26.52 
2,100 

4 

0.8 
1.1 

0.60 

2 
12,100 

4,750 
500 
8 

i5 
I~ ,;_..... 

1-1- --~--1000 
0 

0 2 
Time 1min) 

4 5 

7690 Empty Travel Time 

0 Time~ min) 3 

6 

-+-0% 

-2% 

-4% 

---*-6% 
~8% 

-e-10% 

--15% 

-+-0% 

-4% 

--.-6% 

---*-8% 

~10% 

4 -e-15% 

N-14E 24-3-10 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Loader Cycle 
Time 

Loader Volume 
per Cycle 

Loader Cycle 
Time (per truck) 

Truck Cycle 
Time 

24-3-1 0 (cont.) Page 2 
N-14E 
Surface Stabilization 
Load, haul, and place riprap 
988F Loader Series II 
769D Rear Dump Truck 

0.58 + 0.03 
Basic Loader Bulky 
Cycle Time Material 

7.80 X 0.85 
Bucket Bucket Fill 

Capacity Factor 

0.59 X 4 
Loader Passes per 

Time Truck 

2.36 + 0.8 
Load Time Haul Time 

+ 0.02 + -0.04 =I 0.59 
Dumped Common 

Pile Leaderffruck 

=I 6.63 c~ 

=I 2.36 min 

+ 1.1 + 0.60 
-~D-um_p_ Return 

Time Time 

Fleet =( 2 x 26.52 )/( 2 x 4.86 )x 60 

min 

Productivity Loaderffruck Truck Loaded Loaderffruck Truck Cycle min/hr 
Match Volume Match Time 

Required Loader =(~=-4~,7_5_0_ I ~~s_o_o __ )x 8 x 1.371 =~...I __ 1_0_4 __ h_r_s __ _. 
Hours Riprap Placement Operating Work Schedule 

Placement Rate Shift Factor 
irement 

Notes: Riprap placement rate based on PWCC experience. Riprap placement length 
based on 20 percent of main channels and 50 percent of downdrain channels. 

References: Table 24-2-6, Cat Handbook, Ed. 28. 

N-14E 24-3-1 0 (cont.) 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-11 
N-14E 
Topsoil/Suitable Material Replacement 
Suitable Material Placement 

. 637E P-P Scraper 

Haul and place suitable material to graded spoil areas 

Characterization of Equipment Used 
63~E P-P Scraper- capacity 31 cy 

Description of Scraper Route (haul distance. % grade. average rolling resistance for each segment. etc.) 
Loaded Distance (ft) 700 

Loaded Grade (%) -5 637E P-P Loaded Travel Time 
Loaded Effective Grade(%) 0 80oo 

~-· ~~ 
Empty Distance (ft) 
Empty Grade (%) 
Empty Effective Grade(%) 

Production Times 
Typical Load Time for 637E P-P 
Maneuver and spread or dump 

700 
5 

10 

1.0 
0.6 

Loaded Travel Time (from chart) 0.4 
Empty Travel Time (from chart) 0.6 

Quantity of Material to be Moved (cy) 
218,694 

>-tiS· 

3: 
CP 

6000 
CP 
c-
O 'S 4000 
8:! 
c 
-m 2000 
Q 

0 

8000 

6000 
C:;::-
O CP 4000 
CP,e! 
u-c 

0 

~.-~~ 

~~ 
~ ~I.- ~.-~ ~,..~.- ~.-~ 
~ ~~ ~--~--

~~ ~""' ~.-~ 
~,..~.- ~,..~.-

~--~--~ ""' I.- ~ 
~,.-J... 

~I' 1:::: ~ 
.... 

2 3 4 5 

Time(min) 

637E P-P Empty Travel Time 

.&-
•.) 
/ ... "' ,.....;~ 

~~ ~~ 
7' ..... 7 ,....,; 
.......... ... ... :;:::::::::: 

"' 

_ ... 
....:::= 

e~ ~~ 
~ ..... ,.... .... --,.,,-

--,.,,., ..... --... -!!! 2000 
Ill ... ~ .,,.. :;;;. .... 
Q ...... ~==== .... 0 

0 1 2 3 4 

Time (min) 

Cycle Time 1.0 + 0.4 + 0.6 + 
Load Loaded Maneuver 
Time Trip and Spread 

Time Time 

;. 

LL 
~l,oo 

6 

,....,.. ..-1-

:;:::::::::: :::::~ 

5 

0.6 
Empty 
Trip 
Time 

Cycles/Hour 60 I 2.6 =I 23 cycles/hr 
min/hr Cycle 

~ Time 

~ Hourly 31 X 23.08 =I 715 cy_lhr 
0,~ Production . Adjusted Cycles/ 
,t!.J 

Load (cy) Hour C.') 
~ 

Hours 218,694 I 715 X 1.371 =f 419 
Required Volume Hourly Work Schedule. 

Production Factor 

References: Table ?4-2-7, Cat Handbook, Ed. 28 

-+-0% 

-2% 
___.,_4% 

~6%· 

----8% 
·-10% 
-1--12% 
--14% 

-16% 

-+-0% 
-2% 
___.,_4% 

~6% 

----8% 
-10% 
-1--12% :~ . 

€--14% 
-+-16% 

=j 2.6 
min 

hrs 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

.Earthmoving Activity 

2£ t.J& 

24-3-12 
N-14E 
Topsoil/Suitable Material Replacement 
Topsoil Replacement 
637E P-P Scraper 

Haul and place topsoil onto graded spoil areas 

Characterization of Scraper Used (type. capacity. etc) 
637E P-P Scraper- capacity = 31 cy 

.. L rL·· 

Description of Scraper Route (haul distance. % grade. average rolling resistance for each segment. etc.) 

Loaded Distance (ft) 4,400 r-------------------------.,-__,..------. 
Loaded Grade (%) -1 
Loaded Effective Grade(%) 4.0 

Empty Distance (ft) 
Empty Gra~~ (%) 
Empty Effective Grade(%) 

Production Times 
Typical Load Time for 657E P-P 
Maneuver and spread or dump 

Loaded Travel Time (from chart) 
Empty Travel Time (from chart) 

4,400 
-2.0 
3.0 

1.0 
0.6 

1.0 
0.7 

Quantity of Material to be Moved ( cy) 
227,806 

8000 

f 6000 
G) 

c-
O '&') 4000 
~~ 
c 
! 2000 
iS 

0 

8000 

7000 

6000 

~- 5000 
0 a; 4000 a»,!:! 
g- 3000 

! 2000 
iS 1000 

0 

Cycle Time 

0 

0 

Cycles/Hour = 

Hourly 
Production 

Hours 
Required 

References: Table 24-2-7, Cat Handbook, Ed. 28 
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1 2 Time min 4 5 

1.0 + 1.0 + 0.6 + 0.7 
Load Loaded Maneuver Empty 
Time Trip and Spread Trip 

Time Time ·Time 

60 I 3.3 =I 18 cycles/hr 
min/hr Cycle 

Time 
31 X 18.18 =I 564 cy/hr 

Adjusted Cycles/ 
Load (cy) Hour 

227,806 I 564 X 1.371 =I 554 
Volume Hourly Work Schedule 

Production Factor 

-+-0% 
-2% 
--.-4% 

--*-6% 
~8% 

~10% 

-+-12% 
--·14% 

-16% 

-+-0% 
-2% 
.......,_4% 

--*-6% 
~8% 

-10% 
-+-12% 
--14% 

6 -+-16% 

=I 3.3 
min 

hrs 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-3-13 
N-.14E 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
N-14E Mining Area (Category I) 

Revegetation Area 
Area (acre) 141 

Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$926.00 
Revegetation = --=-1_4_1 _* ( $926.00 + 

Costs- Acres $/Acre for seeding, 

Tree and Shrub Costs $315.00 
(per acre) 

Reseeding 
Reseeding Cost 
(per acre) 

$812.00 Costs 

Percent Failure 50% 

References: Table 24-1-3 and 24-2-7. 

141 
Acres 

fertilizing, mulching 
and fencing 

0.5 
Failure 

* 

$315.00 ) = $175,232 
$/Acre for planting 
trees and shrubs 

$812.00 = $57,328 
Reseeding 

Cost 

N-14E 24-3-13 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-3-14 
N-14E 
Revegetation 
Revegetation of Topsoil Stockpile 
Miscellaneous 

Revegetation Area Description 
N-14E Mining Area (Category I)- Topsoil Stockpiles 

Revegetation Area 
Area (acre) 18.7 

Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$926.00 
Revegetation = -~1_9 __ * ( $926.00 

Costs Acres $/Acre for seeding, 

Tree and Shrub Costs $315.00 
(per acre) 

Reseeding 
Reseeding Cost 
(per acre) 

$812.00 Costs 

Percent Failure 50% 

References: Table 24-1-3 and 24-2-7. 

19 
Acres 

fertilizing, mulching 
and fencing 

* 0.5 
Failure 

+ $315.00 ) = 

* 

$/Acre for planting 
trees and shrubs 

$812.00 
Reseeding 

Cost 

= 

$23,207 

$7,592 

N-14E 24-3-14 
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Table: 
Mine Area: 

24-3-02 
N-9 

Page 1 

Project: 
Task: 
Equipment: 

Highwall Reduction 
Cast/Blast Highwall 
Driltech D55SP 

Activity Description 
Drill, load, and blast highwall 

Drill Rig is Driltech D55SP 

Hiqhwall Reduction Dimensions: 
X (feet) 234 
Y~e~) 147 
Number of Rows 9 

Drill Pattern (Cast) - 21'x24' 
Hole Diameter (inches) 

Powder Factor (lbs/cy) 

Explosive Weight (lbs)1 

(single hole sequence) 

Drill Pattern (Blast)- 21'x24' 

10 5/8 

0.65 

1,859 

Hole (inches) 9 7/8 
Powder Factor (lbs/cy) 0.55 

Explosive Weight (lbs)2 1,502 
(single hole sequence) 

Notes: 

Row 

1 

2 
3 

Total 

Row 

4 

5 
6 
7 
8 
9 

Total 

Distance Drillhole Overburden 
to Highwall Footage Volume per Hole 

(ft) (ft) (cy) 

21 57 1058 

42 51 954 
63 45 849 
126 153 2,861 

Distance Drill hole Overburden 
to Highwall Footage Volume per Hole 

(ft) (ft) (cy) 
84 38 700 

105 32 602 
126 27 504 
147 22 406 
168 17 308 
189 11 210 

819 146 2,730 

1. Weight of explosives (cast rows, 1,2, and 3) based on total overburden volume 
and powder factor (0.65 lbs/cy)~ 

2. Weight of explosives (blast rows, 4 and up) based on total overburden volume 

and powder factor (0.55 lbs/cy). 

N-9 24-3-02 



Table: 24-3-02 (cont. Page 2 
Mine Area: N-9 
Project: Highwall Reduction 
Task: Cast/Blast Highwall 
Equipment: Driltech D55SP 

Activity Description 
Drill, load, and blast highwall 

Drill Rig is Driltech D55SP 

Assumptions 
Drilling Rate (ft/hr) 
Bit Life (hrs) 

Cast 10 5/8" 
Blast 9 7/8" 

Unit Costs 

Bit Cost (per bit) 
Cast 10 5/8" 
Blast 9 7/8" 

Explosives (per pound)2 

Drill Cost (per hour) 

Labor Costs 
Driller Rate (per hour) 

Blaster Rate (per hour) 
Driller/Blaster Helper 
Rate (per hour) 

150 

370 
170 

$2,400 
$1,800 

$0.10 
$196.78 

$26.59 

$27.67 
$13.14 

Total Drill =( 9,000 I 
Footage Pit Length 

Total Overburden =( 9,000 I 
Volume Pit Length 

Drilling = 57,466 I 
Time Total Drill 

Footage 
Drilling = 525 x( 
Cost Drilling 

Time 
+( 1/370 X 

Bit Life 
Load and Blast =( 525 X 

Cost1 Drilling 

Time 
+( 1,072,691 X 

Total Overburden 

Volume 

Total Drill =( 9,000 I 
Footage Pit Length 

Total Overburden =( 9,000 I 
Volume Pit Length 

Drilling = 54,844 I 
Time Total Drill 

Footage 
Drilling = 501 x( 
Cost Drilling 

Time 
+( 1/170 X 

Bit Life 

Load and Blast =( 501 X 

Cost1 Drilling 
Time 

+( 1,023,750 X 

Total Overburden 
Volume 

1--=$~1.,.,;.;2 ...... 7,~67~3;___ + $260,752 + 
Drilling Cost Load and Blast 

(Cast Holes) Cost1 

(Cast Holes) 

24 
Drill Hole 
Spacing 

24 
Drill Hole 
Spacing 

150 
Drilling 
Rate) 

$196.78 
Drill Cost 

$2,400 
Bit Cost 
$27.67 

Blaster 

Rate 
0.65 

Powder 

Factor 

24 
Drill Hole 

Spacing 
24 

Drill Hole 
Spacing 

150 
Drilling 
Rate 

$196.78 
Drill Cost 

$1,800 
Bit Cost 

$27.67 

Blaster 
Rate 
0.55 

Powder 
Factor 

$123,904 
Drilling Cost 

(Blast Holes) 

)x 153 = I 57,466 feet 
Total Drillhole 

Footage (Rows 1-3) 
)x 2,861 = I 1 ,072,691 cy 

Total Overburden 
Volume (Rows 1-3) 

X 1.371 = I 525 hours 
Work Schedule 

Factor 
+ $26.59 + $13.14 

Driller Driller Helper 
Rate Rate 

>>=I $127,673 I 
X $13.14 ) 

Blaster Helper 

Rate 
X $0.10 >=I $260,752 1 

Explosive Cost 

)x 146 = I 54,844 feet 
Total Drillhole 

Footage (Rows 4 and up) 
)x 2,730 = I 1 ,023, 750 cy 

Total Overburden 
Volume (Rows 4 and up) 

X 1.371 = I 501 hours 
Work Schedule 

Factor 
+ $26.59 + $13.14 

Driller Driller Helper 
Rate Rate 

»=I $123,904 I 

X $13.14 ) 

Blaster Helper 
"• 

Rate 
X $0.10 >= 1 $238,618 1 

Explosive Cost 

+ $238,618 = 1 $750,946 
Load and Blast 

Cost1 

(Blast Holes) 

Assumes continuous drill/load/blast sequence with loading and blasting time being roughly equivalent to drilling time. 
2. All explosive supplies (i.e. explosives, primers, etc.) are included in explosives cost. 

References: Tables 24-1-1 , 24-1-2, 24-2-3, and 24-3-1. 

N-9 24-3-02 (cont.) 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-3-03 
. N-9 
Backfill Mine Pits 
Doze Highwall 
D11R Dozer 

Doze blasted highwall reduction material into pit 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes Estimated Dozing Production 

Description of Dozer Use: 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade {in percent) 
. Grade Correction 

Material Unit Weight (lb/lcy) 

Density Correction 

Productivitv Adjustment Factors 

Operator Factor 

185.5 
1,700 
-25 
1.5 

2,800 

0.82 

Is operator excellent (1) no 
Is operator average (.75) yes 
Is operator p~or {.6) no 

Material Factor 
Loose stockpile (1.2) no 
Hard to cut; frozen -

with tilt cylinder (.8) no 
without tilt cyliner (.7) no 

Normal material (1) yes 
Hard to drift; (.8) no 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1 .2) no 
Side by side dozing (1.2) no 
Normal dozing (1.0) yes 

Poor Visibility 
(i.e., dust, rain, snow, fog, no 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) yes 

Quantity of Material to be Moved (cy} 
1,012,500 

\ 
\ 
\. 

' ' 

5000 
4500 
4000 
3500 
3000 
2500 
2000 
1500 
1000 

~ 

500 
0 

.............._ 

0 100 200 300 

Productivity = 0.75 X 1.00 
Adjustment Operator Material 

Factor Factor Factor 

X 1.00 X 1.0 
Production Visibility 

Method 

Net Hourly 1,700 .X 0.92 
Production Normal Hourly Productivity 

Production Adjustment 

(see graph above) Factor 

Hours = 1,012,500 I 1,571 
Required Volume Net Hourly 

to be Moved Production 

Note: Quantity of material to be moved includes swelled highwall reduction volume 
from Table 24-2-31ess 25% for blast casting 

References: Tables 24-2-3 and 24-3-2, and Cat Handbook, Ed. 28 

400 500 600 700 

X 1.5 X 0.82 
Grade Density 

Correction Correction 

X 1.00 X 1.00 =I 0.92 
Elevation Direct 

Drive 
Trans 

=I 1,571 cy/hr 

X 1.371 =I 884 Hours 
Work Schedule 

Factor 

N-9 24-3-03 



0 
Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-3-04 
N-9 
Backfill Mine Pits 
Doze First Two Spoils 
D11 R Dozer 

Doze first two spoil ridges (first two spoils go into pit) 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Descri12tion of Dozer Use: 
Average dozing distance (feet) 164.5 
Hourly production (from chart) 2,000 
Grade (in percent) -10 
Grade Correction 1.4 

Material Unit Weight (lb/lcy) 2,800 

Density Correction 0.82 

Productivity Adjustment Factors 

Operator Factor 
Is operator excellent (1) no 
Is operator average (.75) yes 
Is operator poor (.6) no 

Material Factor 
Loose stockpile (1.2) yes 

5000 
4500 
4000 
3500 

.. 3000 
~ 2500 
~ 2000 

1500 
1000 
500 

0 

0 

Hard to cut; frozen - Productivity = 
with tilt cylinder (.8) no Adjustment 
without tilt cyliner (.7) no Factor 

Normal material (1) no 
Hard to drift; (.8) no X 

Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 
Normal dozing (1.0) yes Net Hourly 

Production 

Poor Visibility 

Estimated Dozing Production 

\ 
\ 

" ""-
' .......... 

----
100 200 300 400 500 600 700 

Average Dozing Distance (feet) 

0.75 X 1.20 X 1.4 X 0.82 
Operating Material Grade Density 

Factor Factor Factor Correction 

1.00 X 1.00 X 1.00 X 1.00 =I 1.04 
Production Visibility Elevation Direct 

Method Drive 
Trans 

2,000 X 1.04 =I 2,070 cy/hr 
Normal Hourly Productivity 

Production Adjustment 
(i.e., dust, rain, snow, fog, no (see graph above) Factor 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) yes 

Quantity of Material to be Moved (cy) 
2,473,670 

Hours 
Required 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

2,473,670 
Volume 

to be Moved 

2,070 x 1.371 = I 1 ,639 Hours 
Net Hourly Work Schedule 
Production Factor 

N-9 24-3-04 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 
Doze back two spoil ridges 

24-3-05 
N-9 
Backfill Mine Pits 
Doze Back Two Spoils 
D11R Dozer 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 

Material Unit Weight (lb/lcy) 

Density Correction 

Productivitv Adjustment Factors 

Operator Factor 
Is operator excellent (1) 
Is operator· average (.75) 
Is operator poor (.6) 

Material Factor 
Loose stockpile (1.2) 
Hard to cut; frozen -

with tilt cylinder (.8) 
without tilt cytiner (.7) 

Cable controlled blade (.6) 
Hard to drift; (.8) 
Rock, ripped or blasted (.75) 

113 
2,600 

0 
1.2 

2,800 

0.82 

no 
yes 
no 

yes 

no 
no 
no 
no 
no 

5000 

4000 

.E 3000 
> 
g 2000 

1000 

0 
0 

Productivity 

Adjustment = 
Factor 

X 

Estimated Dozing Production 

\ 
\ 

' .......... r----_ 

100 200 300 400 500 600 

Average Dozing Distance (feet) 

0.75 X 1.20 X 1.2 X 0.82 
Operator Material Grade Density 

Factor Factor Factor Correction 

1.00 X 1.00 X 1.00 X 1.00 
Production Visibility Elevation Direct 

Method Drive 
Trans 

Production Method/Blade Factor 
Slot dozing (1.2) no Net Hourly 2,600 X 0.89 =I 2,307 c~/hour 
Side by side dozing (1.2) 
Normal dozing (1.0) 

Poor Visibility 
(i.e., dust, rain, snow, fog, 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) 

Quantity of Material to be Moved (cy) 
822,330 

no Production 
yes 

no 
Hours 

Required 

yes 

References: Table 24-2-3, Cat Handbook, Ed. 28. 

Normal Hourly Operating 
Production Adjustment 

(see graph above) Factor 

= 822,330 I 2,307 X 1.371 =I 489 
Volume Net Hourly Work Schedule 

to be Moved Production Factor 

700 

=l 0.89 

hours 

N-9 24-3-05 



0 
Table: 
Mine Area: 

24-3-06 
N-9 

Project: 
Task: 

Backfill and Grade Ramps 
Backfill/Grade Ramps 

Equipment: D11 R Dozer 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1 .0) yes 

DescriQtion of Dozer Use: 
Average dozing distance (feet) 200 
Hourly production (from chart) 1,600 
Grade (in percent) 0 
Grade Correction 1 
Material Unit Weight (lb/lcy) 2,800 
Density Correction 0.82 

Productiv!!v Adjustment Factors 

Operator Factor 
Is operator excellent (1) no 
Is operator average (.75) yes 

Is operator poor (.6) no 

Material Factor 

5000 

4500 
4000 
3500 

... 3000 

~ 2500 
0 
...1 2000 

1500 
1000 
500 

0 
0 

Loose stockpile ( 1.2) yes Productivity 
Hard to cut; frozen - Adjustment 

with tilt cylinder (.8) no Factor 
without tilt cyliner (.7) no 

Normal material (1) no 
Hard to drift; (.8) no 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1 .2) no 
Side by side dozing (1.2) no 
Normal dozing (1.0) yes Net Hourly 

X 

Estimated Dozing Production 

\ 
\ 
\ 

\. 

' """' ............._ --
100 200 300 400 500 

Average Dozing Distance (feet) 

0.75 X 1.20 X 1.00 

Operating Material Grade 
Factor Factor Correction 

1.00 X 1.00 X 1.00 
Production Visibility Elevation 

Method 

1,600 X 0.74 =I 1,183 
Production Normal Hourly Productivity 

Poor Visibility Production Adjustment 
(i.e., dust, rain, snow, fog, no (see graph above) Factor 
or darkness) (0.8) 

600 700 

X 0.82 

Density 
Correction 

X 1.00 =I 0.74 
Direct 
Drive 
Trans 

c~/hr 

Elevation Factor 
<7,500 feet (1.0} 

Hours 
Required 

832,091 1,183 x 1.371 =I 965 hours 
yes 

Quantity of Material to be Moved (cy) 
832091 

References: Table 24-2-4, Cat Handbook, Ed. 28 

Volume 
to be Moved 

Net Hourly Work Schedule 
Production Factor 

N-9 24-3-06 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-07 
N-9 
General Grading 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. 

Characterization of Dozer Used (type. size. etc) 
011 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
498 acres 

Hou_rs 

Required 

498 

Area to be 
· Graded 

{acres) 

0.125 x __ 1_.3_7_1 __ =1 5,464 Hours 
Net Hourly Work Schedule 
Production Factor 
(acreslhr) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-5 

N-9 24-3-07 



0 
Table: 

Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 
Grade terraces 

24-3-08 

N-9 
Surface Stabilization 
Grade Terraces 
D7R Dozer 

Characterization of Dozer Used (tvpe. size. etc) 
D7R, U-blade 

Production Rate (lineal ft/hr) 

Terrace Requirement 
52,000 

Hours 

Required 

1,060 

lineal feet 

52,000 

Terrace 
Requirement 

(ft) 

1 ,060 x 1.371 = 1.....___;;;_67;;...__~H..;.;o;..;;.u;.;..rs.;;...__-f 
Production Work Schedule 

Rate Factor 
(ft/hr) 

Note: Production rate based on average grading speed of 3 mph and 5 passes (PWCC experience). 

Reference: Table 24-2-6 

N-9 24-3-08 



Table: 
Mine Area: 

24-3-09 
N-9 

Project: Surface Stabilization 
Task: 
Equipment: 

Grade Drainages/Downdrains 
D?R Dozer 

Earthmoving Activity 
Grade drainages and downdrains. 

Characterization of Dozer Used (type. size. etc) 
D?R, U-blade 

Production Rate (lineal ft/hr) 800 

Drainages/Downdrains Requirement 
9,000 lineal feet 

9,000 BOO x _____ ~1._37_1 ___ =1~~15~~H~o~u~~~--~ Hours 

Required Drainages/Downdrain Production Work Schedule 
Requirement Rate Factor 

(ft) (ftlhr) 

Note: Production rate based on average grading speed of 2 mph and 12 passes (PWCC experience). 

Reference: Table 24-2-6 

N-9 24-3-09 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-10 
N-9 

Page 1 

Surface Stabilization 
Load, haul, and place riprap 
988F Loader Series II 
769D Rear Dump Truck 

Load, haul,and place riprap in main channels and downdrains. 

Characterization of Equipment Used (type. size. etc): 
988F Loader Series II - bucket capacity 7.8 cy 

769D Rear Dump Truck- truck capacity 30.9 ,.::.cL------------------------.--, 

Loading and Haulage 
Productivity Factors 
Basic Loader Cycle (min) 
Bulky Material (min) 
Dumped Pile (min) 

Common Loaderrrruck Ownership (min) 

Work Hour Factor (50 min/hr) 
Bucket Fill Factor 
Truck Loaded Volume-4 passes (cy) 

Haulage Distance (ft) 
Effective Grade (%) 

Production Times 
Haul Time (min) 

Dump Time (min) 
Return Time (min) 

Truck/Loader Match (trucks per loader) 
Riprap Haulage Requirement (cy) 

Placement 
Riprap Placement Requirement (ft) 
Placement Rate (ft/shift) 
Shift (hours) 

0.58 
0.03 
0.02 

-0.04 

0.83 
0.85 
26.52 

2,500 
5 

0.0 

0.0 
0.00 

21,000 

6,300 
500 

8 

7690 Loaded Travel Time 

>-

~-II II 
-+-0% 

~ -2% Cl) 
c.-. 

-4% Oti 
Cl) Cl) 

-M--6% u~ 
c 
I'G 

-----8% .i c --e--10% 

0 2 3 4 5 6 
--15% 

Time(mln) 

7690 Empty Travel Time 

8000 
~ 7000 .. 1 .... 1..., 

3: 6000 
vv v ~ ~,....ol-- -+-0% 

:!! ,-. 5000 
P..,. ...... _...P 1.-

~ i 4000 .... ~ ..,..J...o"' _.... ..... v~--"" -4% 
.AV '-""v ~~-- -.....a% g ::.. 3000 

A~ :.,...t:;,..l-"" 
I'G 2000 :i ~ !:;;::: P" -M--8% 
c 1000 
~ -----10% 0 
0 1 Time~ min) 3 4-15% 
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Table: 24-3-10 (cont.) Page2 
Mine Area: N-9 
Project: Surface Stabilization 
Task: Load, haul, and place riprap 
Equipment: 988F Loader Series II 

769D Rear Dump Truck 

Loader Cycle 0.58 + 0.03 + 0.02 + -0.04 =I 
Time Basic Loader Bulky Dumped Common 

Cycle Time Material Pile Leader/Truck 

Loader Volume --7.80 X 0.85 =I 6.63 c~ 
per Cycle Bucket Bucket Fill 

Capacity Factor 

Loader Cycle 0.59 X 4 =I 2.36 min 

Time (per truck) Loader Passes per 

cleTime Truck 

I 

=I Truck Cycle 2.36 + 0.0 + 0.0 + 0.00 
Time Load Time Haul Time Dump Return 

Time Time 

Fleet =( X 26.52 )/( X 2.36 )>< 
Productivity Loader/Truck Truck Loaded Loader/Truck Truck Cycle 

Match Volume Match Time 

Required Fleet 21,000 674 X 1.371 =I 43 hrs 
Hours Riprap Haulage Fleet Work Schedule 

Requirement Productivity Factor 

Required Loader =( 6,300 500 )x 8 X 1.371 =I 
Hours Riprap Placement Operating Work Schedule 

Placement Rate Shift Factor 
Requirement 

Notes: Riprap placement rate based on PWCC experience. Riprap placement length 
based on 20 percent of main channels and 50 percent of downdrain channels. 

References: Table 24-2-6, Cat Handbook, Ed. 28. 

0.59 min 

2.36 min 

60 =( 674 cy/hr 
min/hr 

138.2 hrs 

N-9 24-3-10 (cont.) 



Table:· 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-11 
N-9 
Topsoil/Suitable Material Replacement 

. Suitable Material Placement · 
637E P-P Scraper 

Haul and place suitable material to graded spoil areas 

Characterization of Equipment Used 
637E P-P Scraper - capacity 31 cy 

Description of Scraper Route (haul distance. % grade. average rolling resistance for each segment. etc.) 
Loaded Distan9e (ft} 700 
Loaded Grade(%) -5 637E P-P Loaded Travel Time 
Loaded Effective Grade {%) 0 8000 

&~ ,...A 
~ 

..... ~ 
* --+-0% Empty Distance (ft} 

Empty Grade (%) 

700 

5 
10 

i 6000 
41 ~~ 

~ ~~ ~ ...... ~ ..... 
~~ -2% 

Empty Effective Grade(%} 

Production Times 
Typical Load Time for 637E P-P 
Maneuver and spread or dump 

1.0 
0.6 

Loaded Travel Time (from chart} 0.4 
Empty Travel Time (from chart} 0.6 

Quantity of Material to be Moved (cy) 
1,499,014 

'/ .... ........... ~ 

~~ )~ ..... ~ 
........... ~ 

;;~ 
...1-- ... 

~ ....... 
~ ... ... ~----- ;;o. 

tr..... :::::~ ... ::iiiiiii"' 

c.-. 
~ i 4000 
u:e 

~ Q 2000 

0 ~Jiiliio 

0 2 3 4 

8000 

7000 i 6000 

~·-- 5000 
~ l 4000 
~ ..... 3000 

-m 2000 
i5 1000 

0 

Cycle Time 

Time(min) 

637E P-P Empty Travel Time 

~~~ ~ 

~'/ "" 
~ 

~[/ .... ~ ~:::: 

,J~ ~ ...... :::::!:===== 

'e ~ ...... ,__..-

~~ ..::::~"" 
~~;;..; 

0 1 2. Time1min) 4 

1.0 + 0.4 + 0.6 + 
Load Loaded Maneuver 
Time Trip and Spread 

Time Time 

.... --.-4% 

~~~ --'*-6% 
-----8% 
-10% 
--f-12% 
--14% 

5 6 --16% 

............ --+-0% 
~ • -2% 

--.-4% 
~6% 

-----8% 
-10% 
--f-,12% 

--... 14% 
5 6 --+-:""16% 

0.6 
=I 

2.6 

Empty min 
Trip 
Time 

Cycles/Hour = 60 2.6 =I 23 . cx:cles/hr 
min/hr Cycle 

Time 
Hourly 31 X 23.08 =I 715 c~:Jhr 

Production Adjusted Cycles/ 
Load (cy} Hour 

Hours 1,499,014 I 715 X 1.371 =I 2,874 hrs 
Required Volume Hourly Work Schedule 

Production Factor 

References: Table 24-2-7, Cat Handbook, Ed. 28 

N-9 24-3-11 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-3-12 
N-9 

ftrffft:?L. ~ 

Topsoil/Suitable Material Replacement 
Topsoil Replacement 

• 637E P-P Scraper 

Haul and place topsoil onto graded spoil areas 

Characterization of Scraper Used (type. capacity. etc) 
637E P-P Scraper- capacity= 31 cy 

Description of Scraper Route (haul distance. % grade. average rolling resistance for each segment. etc.) 

Loaded Distance (ft) 5,300.------------------------------. 
Loaded Grade(%) 2.5 
Loaded Effective Grade (%) 7.5 

Empty Distance (ft) 5,300 
Empty.Grade (%) -2.5 

Empty Effective Grade(%) 2.5 

Production Times 

Typical Load Time for 657E P-P 1.0 
Maneuver and spread or dump 0.6 · 

Loaded Travel Time (from chart) 3.2 
Empty Travel Time (from chart) 1.5 

Quantity of Material to be Moved (cy) 
2,498,357 

....... 8000 

1i 
;: 6000 

~ 
2! 4000 
0 

~ 2000 

~ c 
0 

8000 
7000 i 6000 

2! ....... 5000 
~ 1i 4000 
g :e. 3000 

-m 2000 
i5 1000 

0 

Cycle Time 

0 

0 

Cycles/Hour = 

Hourly 
Production 

637E P-P Loaded Travel Time 

A, I ~-"" .... x 
* 1-" 

-+-0% 
-2% 

~~ 
'(I ~v .......... I-" 

............... 
1 .. / I-" ..... .,...1-" 

,.&. 

~~ 1.-'v 
..... :..-

..... ~ 1-" 
,~ 

,, 
~~ 

..... f-"' f--' =---
t,"/ ~:;..:;.... 

1111111 ;;;;; .... 

--lr-4% 
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-.-a% 
-e-10% 
-f-12% 
--14% 
--16% 

2 3 4 5 6 
Time(min) 

637E P-P Empty Travel Time 

....... "' -+-0% 
~~ v 1--" I'~ 

~~. ... .r V'V I'~' ~~==r- -2% 

~r ..... V' L,.o~ k::i=::= ~F' 
--lr-4% 

l.,jj~ V' I'~' ~p 
~6% 

~..oi=:= -8% 
~ ... 1-- .... ...~~ -e-10% 

I~ I": I-- ... 
~-~ 

-f-12% 
--14% 

1 2 4 5 6 -+-16% 

1.0 + 3.2 + 0.6 + 1.5 
=I 

6.3 

Load Loaded Maneuver Empty min 
Time Trip and Spread Trip 

Time Time Time 

60 6.3 =I 10 cycles/hr 
min/hr Cycle 

Time 
31 X 9.52 =I 295 cy/hr 

Adjusted Cycles/ 
Load (cy) Hour 

Hours 2,498,357 I 295 X 1.371 = 111605.27 hrs 
Required Volume Hourly Work Schedule 

Production Factor 

References: Table 24-2-7, Cat Handbook, Ed. 28 

N-9 24-3-12 



Table: 24-3-13 
Mine Area: 
Project: 
Task: 
Equipment: 

N-9 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
N-9 Mining Area (Category I) 

Revegetation Area 
Area (acre) 968 

Seeding, fertilizing, 
mulching and fencing ·· 
costs (per acre) 

$926.00 

Tree and Shrub Costs $315.00 
(per acre) 

Reseeding Cost 
(per acre) 

$812.00 

Percent Failure 50% 

Revegetation = 
Costs 

Reseeding 

Costs 

References: Table 24-1-3 and 24-2-7. 

968 * ( $926.00 + 
Acres $/Acre for seeding, 

fertilizing, mulching 
and fencing 

968 0.5 

Acres. Failure 

$315.00 } = $1,201,109 
$/Acre for planting 
trees and shrubs 

$812.00 

Reseeding 
Cost 

$392,949 

N-9 24-3-13 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-3-14 
N-9. 
Revegetation 
Revegetation of Topsoil Stockpiles 
Miscellaneous 

Revegetation Area Description 
N-9 Mining Area (Category I) -Topsoil Stockpiles 

Revegetation Area 
Area (acre) 77 

Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$926.00 
Revegetation = -~7_7 __ * ( $926.00 + 

Costs Acres $/Acre for seeding, 

Tree and Shrub Costs $315.00 
(per acre) 

· Reseeding 

Reseeding Cost 
(per acre) 

$812.00 Costs 

Percent Failure 50% 

References: Table 24-1-3 and 24-2-7. 

77 
Acres 

fertilizing, mulching 
and fencing 

0.5 

Failure 

$315.00 ) = $95,681 
$/Acre for planting 
trees and shrubs 

$812.00 

Reseeding 
Cost 

$31,303 

N-9 24-3-14 



ATTACHMENT 24-4 

MAINTENANCE AREA (CATEGORY II AND IIA) WORKSHEETS 

Category II (Sheets 24-4-01, 24-4-02, and 24-4-03) 

General'Grading 

Dozer Ripping 

Revegetation 

Grade Terraces 

Category IIA (Sheets 24-4-05, 24-4-06, and 24-4-07} 

General Grading 

Dozer Ripping 

Revegetation. 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-4-01 
J-16 
General Grading at 50% 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. 

Characterization of Dozer Used (type. size. etc) 
D11 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
201 acres 

1103 Hours Hours 
Required 

201 I 
Area to be 

Graded 
(acres) 

0.125 X 1.371 X 0.50 = I 
~----------------~ Net Hourly Work Schedule Category II 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-2 

Production Factor Adjustment 
(acres/hr) 

J-16 24-4-0 1 



j 

Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-4-02 
J-16 
Surface Ripping at50% 
Dozer Ripping 
D11 R Dozer- Ripper Equipped 

Characterization of Dozer and Ripper Used: 

D11 R, three shank ripper, semi-u blade 

Description of Ripping (ripping depth. cut spacing. cut length. and material to be ripped): 

Rip depth (ft) 3 
Cut spacing (ft/pass) 6.4 Cycle 300 120 + 0.25 =I 2.8 
Cut length (ft) 300 Time Rip Speed Turn 
Speed (ft/min) 120 Distance Factor Time 

(fpm) 

=I Quantity of Material to be Ripped Passes 60 2.8 21.8 pass/hr 
201 acres per hour min/hr Cycle Time 

972,840 cy 

( 

Volume ripped =( 3.00 X 6.4 X 300 )/ 27 
per pass Tool Rip Rip cf/cy 

Penetration Spacing Length 

Ripping = 213 X 21.8 =I 4655 cy/hr 
Production Volume cut Passes 

per pass, per hour 

Hours = 972,840 4655 X 1.371 X 0.50 
Required Volume to Ripping Work Schedule Category II 

be Ripped Production Factor Adjustment 

References: Cat Handbook, Ed. 28, Table 24-2-2. 

min/pass I 

=I 213 cy/pass 

=I 143 hours 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-4-03 
J-16 
Revegetation at 50% 
Revegetation 
Miscellaneous 

Revegetation Area Description 
J-16 Mine Area (Category II) 

Revegetation Area 
Area (acre) 201 

Revegetation =( 
Seeding, fertilizing, $1,172.50 Costs 
mulching and fenCing 
costs (per acre) 

Tree and Shrub Costs $375.00 
(per acre) 

Reseeding 
Reseeding Cost $1,033.00 Costs 
(per acre) 

Percent Failure 50% 

References: Tables 24-1-3 and 24-2-2 

201 
Acres 

201 
Acres 

* ( $1,172.50 + $375.00 ))* 0.50 = $155,524 
$/Acre for seeding, $/Acre for planting Category II 
fertilizing, mulching trees and shrubs Adjustment 

and fencing 

* 0.5 * $1,033.00 * 0.50 = $51,908 
Failure Reseeding Category II 

Cost Adjustment 

J-16 24-4-03 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-4-01 
J-1/N-6 
General Grading at 50% 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. 

Characterization of Dozer Used (type. size. etc) 
011 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
0 acres 

Hours 
Required 

= 0 
Area to be 

Graded 
(acres) 

0.125 x 1.371 x 0.50 = 1~..-_.;.0 _ _.;..H;...;.o..;..u......;rs~ .... 
Net Hourly Work Schedule Category II 
Production Factor Adjustment 
(acres/hr) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-2 

J-1/N-6 24-4-01 



Table: 
. Mine Area: 
Project 
Task: 
Equipment: 

24-4-02 
J-1/N-6 
Surface Ripping at 50% 
Dozer Ripping 
D11 R Dozer- Ripper Equipped 

Characterization of Dozer and Ripper Used: 

D11 R, three shank ripper, semi-u blade 

Description ofRipping (ripping depth. cut spacing. cut length. and material to be ripped}: 

Rip depth (ft) 3 
Cut spacing (ft/pass) . 6.4 Cycle = 300 120 ·+ 0.25 =I 2.8 
Cut length (ft) 300 Time Rip ·Speed Turn 
Speed (ft/min) 120 Distance Factor Time 

(fpm) 

=I . Quantity of Material to be Ripped Passes = 60 2.8 21.8 pass/hr 
0 acres per hour min/hr . Cycle Time 
0 cy 

Volume ripped =( 3.00 X 6.4 X 300 )/ 27 
per pass Tool Rip Rip cf/cy 

Penetration Spacing Length 

Ripping = 213 X 21.8 =I 4655 c~/hr 
Production Volume cut Passes 

per pass per hour 

Hours = 0 4655 X 1.371 X 0.50 
Required ·volume to Ripping Work Schedule Category II 

be Ripped Production Factor Ad'ustment 

References: Cat Handbook, Ed. 28, Table 24-2-2. 

min/~ass I 

=I 213 cy/pass 

= 0 hours 

J-1/N-6 24-4-02 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-4-03 . 
J-1/N-6 
Revegetation at 50% 
Revegetation 
Miscellaneous 

Revegetation Area Description 
J-1 Mine Area (Category II) 

Revegetation Area 
Area (acre) 0 

Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$926.00 
Revegetation =( ----=--0;....__* ( $926.00 + $315.00 ))* 0.50 

Costs Acres $/Acre for seeding, · $/Acre for planting Category II 

Tree and Shrub Costs $315.00 
(per acre) 

fertilizing, mulching trees and shrubs Adjustm·ent 
and fencing 

= 

Reseeding = __ o __ * --=-0~.5_...__ * _____ $._8_1_2_.0~0 __ 0.50 = 
Reseeding Cost 
(per acre) 

$812.00 

Percent Failure 50% 

References: Tables 24-1-3 and 24-2-2 

Costs Acres Failure Reseeding 
Cost 

Category II 
Adjustment 

$0 

$0 

J-1/N-6 24-4-03 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 
Grade terraces 

24-4-04 
Black Mesa 
Surface Stabilization at 50% 
Grade Terraces 
D7R Dozer 

Characterization of Dozer Used (type. size. etc) 
D7R, U-blade 

Production Rate {lirieal ft/hr) 1 ,060. 

Terrace Requirement 
3,000 lineal feet 

Hours 
Required 

= 3,000 I 1,060 X 1.371 X 

Terrace 
Requirement 

{ft) 

· Production Work Schedule 
Rate Factor 
{fUhr) 

0.50 = 1.....__...;1..;..;;.9_...;H..;..;;o_,u_,rs .... 
Category II 
Adjustment 

Note: Production rate based on average grading speed of 3 mph and 5 passes {PWCC experience). 

Reference: Table 24-2-6 

Black Mesa 24-4-04 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-4-01 
J-19 
General Grading at 50% 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil-pile grading. Assume that the grading required is a mixture 
of rough gra.ding and final grading. 

Characterization of Dozer Used (type. size. etc) 
· 011 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
400' acres 

Hours 
Required 

400 0.125 x 1.371 x 0.50 = I 2194 Hours 
Area to be 

Graded 
(acres) 

Net Hourly Work Schedule Category II 
Production Factor Adjustment 
{acres/hr) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-2 

J-1 9 24-4-01 



Table: 
Mine Area:
Project: 
Task: 
Equipment: 

24-4-02 
J-19 
Surface Ripping at 50% 
Dozer Ripping 
D11 R Dozer- Ripper Equipped 

Characterization of Dozer and Ripper Used: 

D11 R, three shank ripper, semi-u blade 

Description of Ripping (ripping depth. cut spacing. cut length. and material to be ripped): 

Rip depth (ft) 3 
Cut spacing (ftlpass) 6.4 Cycle 300 120 + 0.25 =I 2.8 
Cut length (ft) 300 Time -Rip Speed Turn 
Speed (ftlmin) 120 Distance Factor Time 

(fpm) 

=I Quantity of Material to be Ripped Passes = 60 I 2.8 21.8 pass/hr 
400 acres per hour min/hr Cycle Time 

1,936,000 cy 

Volume ripped =( 3.00 X 6.4 X 300 )I 27 
per pass Tool Rip Rip cf/cy 

Penetration Spacing Length 

Ripping = 213 X 21.8 =I 4655 cy/hr 
Production Volume cut Passes 

per pass per hour 

Hours 1,936,000 I 4655 X 1.371 . X 0.50 
·Required Volume to Ripping Work Schedule Category II 

be Ripped Production Factor Adjustment 

References: Cat Handbook, Ed. 28, Table 24-2-2. 

min/pass I 

=I 213 cy/pass 

=I 285 hours 

J-19 24-4-02 



0 

Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-4-03 
J-19 
Revegetation at 50% 
Revegetation 
Miscellaneous 

Revegetation Area Description 
J-19 Mine Area (Category II) 

Revegetation Area 
Area (acre) 400 

Revegetation =( 
Seeding, fertilizing, $1,172.50 Costs 
mulching and fencing 
costs (per acre) 

Tree and Shrub Costs $375.00 
(per acre) 

Reseeding 
Reseeding Cost $1,033.00 Costs 
(per acre) 

Percent Failure 50% 

References: Tables 24-1-3 and 24-2-2 

400 
Acres 

400 
Acres 

* ( $1,172.50 + $375.00 ))* 0.50 $309J500 
$/Acre for seeding, $/Acre for planting Category II 

fertilizing, mulching trees and shrubs Adjustment 
and fencing 

* 0.5 $1,033.00 0.50 $103J300 
Failure Reseeding Category II 

Cost Adjustment 

J-19 24-4-03 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-4-01 
J-21 Double Width 
General Grading at 50% 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading requir~d is a mixture 
of rough grading and final grading. 

Characterization of Dozer Used (type. size. etc) 
011 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
267 acres 

Hours 
Required 

267 
Area to be 

Graded 
(acres) 

0.125 x 1.371 x 0.50 = I 1465 Hours 
Net Hourly Work Schedule Category II 
Production Factor Adjustment 
(acres/hr) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-2 

J-21 Double Width 24-4-01 



-o Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-4-02 
J-21 Double Width 
Surface Ripping at 50% 
Dozer Ripping 
D11 R Dozer - Ripper Equipped 

Characterization of Dozer and Ripper Used: 

D11 R, three shank ripper, semi-u blade 

Description of Ripping (ripping depth, cut spacing. cut length. and material to be ripped): 

Rip depth (ft) 3 
Cut spacing (ft/pass) 6.4 Cycle 300. 120 + 0.25 =I 2.8 min/pass I 
Cut length (ft) 300 Time Rip Speed Turn 
Speed (ft/min) 120 Distance Factor Time 

(fpm) 
=I Quantity of Material to be Ripped Passes = 60 2.8 21.8 pass/hr 

267 acres per hour min/hr Cycle Time 
1,292,280 cy 

Volume ripped =( 3.00 X 6.4 X 300 )/ 27 =I 213 cy/pass 
per pass Tool Rip Rip cf/cy 

Penetration Spacing Length 

Ripping = 213 X 21.8 =I 4655 cy/hr 
Production Volume cut Passes 

per pass per hour 

Hours 1,292,280 4655 X 1.371 X 0.50 =I 190 hours 
Required Volume to Ripping Work Schedule Category II 

be Ripped Production Factor Adjustment -

References: Cat Handbook, Ed. 28, Table 24-2-2. 

J-21 Double Width 24-4-02 



Table: 24-4-03 
Mine Area: 
Project: 
Task: 
Equipment: 

J-21 Double Width 
Revegetation at 50% 
Revegetation 
Miscellaneous 

Revegetation Area Description 
J-2~ Mine Area (Category II) 

Revegetation Area 
Area (acre) 267 

Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$1 '172.50 

Tree and Shrub Costs $375.00 
(per acre) 

Revegetation =( 
Costs 

Reseeding 
Reseeding Cost 
(per acre) 

$1,033.00 Costs 

Percent Failure 50% 

References: Tables 24-1-3 and 24-2-2 

267 * ( $1 '172.50 + $375.00 ))* 0.50 
Acres $/Acre for seeding, $/Acre for planting Category II 

267 
Acres 

fertilizing, mulching trees and shrubs Adjustment 
and fencing 

0.5 
Failure 

$1,033.00 
Reseeding 

Cost · 

0.50 
Category II 
Adjustment 

J-21 Double Width 24-4-03 

$206,591 

$68,953 



Table: 
Mine Area: 

24-4-01 
N-1 

· Project: 
Task: 

General Grading at 50% 
General Grading 

Equipment: D11R Dozer 

Earthmoving Activity 
Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. 

Characterization of Dozer Used (type. size. etc) 
D11 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
141 acres 

Hours 
Required 

141 
Area to be 

Graded 
(acres) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-2 

0.125 x 1.371 x 0.50 = 1.___7_7_3 __ H_o_u_rs_---l 
Net Hourly Work Schedule Category II 
Production Factor Adjustment 
(acres/hr) 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-4-02 
N-1 
Surface Ripping at 50% 
Dozer Ripping 
D11 R Dozer- Ripper Equipped 

Characterization of Dozer and Ripper Used: 

D11 R, three shank ripper, semi-u blade 

Description of Ripping (ripping depth. cut spacing. cut length. and material to be ripped): 

Rip depth (ft) 3 
Cut spacing (ft/pass) 6.4 Cycle = 300 120 + 0.25 =I 2.8 
Cut length (ft} 300 Time Rip Speed .Turn 
Speed (ft/min) 120 Distance Factor Time 

(fpm) 
=I Quanti!Y of Material to be Ripped Passes 60 2.8 21.8 pass/hr 

141 acres per hour min/hr Cycle Time 
682,440 cy 

VolumeTipped =( 3.00 X 6.4 X 300 )I 27 
per pass Tool Rip Rip cf/cy 

Penetration Spacing Length 

Ripping 213 X 21.8 =I 4655 cy/hr 
Production Volume cut Passes 

per pass per hour 

Hours = 682,440 4655 X 1.371 X 0.50 
Required Volume to Ripping Work Schedule Category II 

be Ripped ·Production Factor Adjustment 

References: Cat Handbook, Ed. 28, Table 24-2-2. 

min/pass I 

=I 213 cy/pass 

=I 101 hours 

N-1 24-4-02 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-4-03 
N-1 
Revegetation at 50% 
Revegetation 
Miscellaneous 

Revegetation Area Description 
N-1 Mine Area (Category II)· 

Revegetation Area 
Area (acre) 141 

Revegetation =( 
Seeding, fertilizing, $1,172.50 Costs 
mulching and fencing 
costs (per acre) 

Tree and Shrub Costs $375.00 
(per acre) 

Reseeding 
Reseeding Cost $1,033.00 Costs 
(per acre) 

Percent Failure 50% 

References: Tables 24-1-3 and 24-2-2 

141 
Acres 

141 
Acres 

* ( $1,172.50 + $375.00 ))* 0.50 $109,099 
$/Acre for seeding, $/Acre for planting Category II 
fertilizing, mulching trees and shrubs Adjustment 

and fencing 

0.5 $1,033.00 0.50 $36,413 
Failure Reseeding Category II 

Cost Adjustment 

JAN 2012 

N-1 24-4-03 



Table: 
Mine.Area: 
Project: 
Task: 
Equipment:· 

Earthmoving Activitv 

24-4-01 
N-2 
General Grading at 50% 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. 

Characterization of Dozer Used (tvpe. size. etc) 
D11 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
46 acres 

= 46 Hours Hours 
Required Area to be 

Graded 
(acres) 

0.125 X 1.371 X 0.50 = I 252 
~----------~~ Net Hourly Work Schedule Category II 

Production Factor Adjustment 
(acres/hr) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-2 

N-2 24-4-01 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-4-02 
N-2 
Surface Ripping at 50% 
Dozer Ripping 
D11 R Dozer - Ripper Equipped 

Characterization of Dozer and Ripper Used: 

D11 R, three shank ripper, semi-u blade 

Description of Ripping (ripping depth. cut spacing. cut length. and material to be ripped): 

Rip depth (ft) 3 
Cut spacing (ft/pass) 6.4 Cycle 300 120 + 0.25 =I 2.8 
Cut length (ft) 300 Time Rip Speed Turn 
Speed (ft/min) 120 Distance Factor Time 

(fpm) 

=I Quantity of Material to be Ripped Passes 60 2.8 21.8 pass/hr 
46 acres per hour min/hr Cycle Time 

222,640 cy 

Volume cut =( 3.00 X 6.4 X 300 )I 27 
per pass Tool Rip Rip cf/cy 

Penetration Spacing Length 

Ripping 213 X 21.8 =I 4655 cy/hr 
Production Volume cut Passes 

per pass per hour 

Hours 222,640 4655 X 1.371 X 0.50 
Required Volume to Ripping Work Schedule Category II 

be Ripped Production Factor Adjustment 

References: Cat Handbook, Ed. 28, Table 24-2-2. 

min/pass 

=I 213 cy/pass 

=I 33 hours 

N-2 24-4-02 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-4-03 
N-2 
Revegetation at 50% 
Revegetation 
Miscellaneous 

Revegetation Area Description 
N-2 Mine Area (Category II) 

Revegetation Area 
Area (acre) 46 

Revegetation =( _ _;,4..;..6_*( $1,172.50 + 
Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$1,172.50 

Tree and Shrub Costs $375.00 
(per acre) 

Costs Acres $/Acre for seeding, 

Reseeding 46 

fertilizing, mulching 
and fencing 

0.5 
Reseeding Cost 
(per acre) 

$1 ,033.00 Costs Acres Failure 

Percent Failure 50%' 

References: Tables 24-1-3 and 24-2-2 

$375.00 ))*....,.........0;,.;,.;.5;..;;..0_ = 
$/Acre for planting Category II 
trees and shrubs Adjustment 

$1,033.00 
Reseeding 

Cost 

0.50 = 
Category II 
Adjustment 

$35,593 

$11,880 

N-2 24-4-03 



0 
Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-4-01 
N-7/8 
General Grading at 50% 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. 

Characterization of Dozer Used (type.· size. etc) 
011 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
17 acres 

Hours 
Required 

17 
Area to be 

Graded 
(acres) 

0. 125 x 1.371 x 0.50 = LL.,___;;_93;;____:.H..;..;o;;..;;u.;.;.rs..;...._--l 
Net Hourly Work Schedule Category II 
Production Factor Adjustment 
(acres/hr) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-2 

N-7/8 24-4-01 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-4-02 
N-7/8 
Surface Ripping at 50% 
Dozer Ripping 
D11 R Dozer- Ripper Equipped 

Characterization of Dozer and Ripper Used:· 

D11 R, three shank ripper, semi-u blade 

_@tt u - 2 1!!l 

Description of Ripping (ripping depth. cut spacing. cut length. and material to be ripped): 

Rip depth (ft) 3 
Cut spacing (ft/pass) 6.4 Cycle 300 120 + 0.25 =I 2.8 min/pass 
Cut length (ft} 300 Time Rip Speed Turn 
Speed (ft/min) 120 Distance Factor Time 

(fpm) 
=I Quantity: of Material to" be Ripped Passes = 60 2.8 21.8 pass/hr 

17 acres per hour min/hr Cycle Time 
82,280 cy 

Volume cut =( 3.00 X 6.4 X 300 )/ 27 =I 213 cy/pass 
per pass Tool Rip Rip· cf/cy 

Penetration Spacing Length 

Ripping = 213 X 21.8 =I 4655 cy/hr 
Production Volume cut Passes 

per pass per hour 

Hours = 82,280 I 4655 X 1.371 X 0.50 =I 12 hours 
Required Volume to Ripping Work Schedule Category II 

be Ripped Production Factor Adjustment 

References: Cat Handbook, Ed. 28, Table 24-2-2. 

N-7/8 24-4-02 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-4-03 
N-7/8 
Revegetation at 50% 
Revegetation 
Miscellaneous 

Revegetation Area Description 
N-7/8 Mine Area (Category II) 

Revegetation Area 
Area (acre) 17 

Seeding, fertilizing, 
mulc;:hing and fencing 
costs (per acre) 

$1,172.50 
Revegetation =(~_1_7_* (--::-:~$--'1,~1_72_.5_0~- + · $375.00 ))* 0.50 

Costs Acres $/Acre for seeding, $/Acre for planting Category II 

Tree and Shrub Costs $375.00 
(per acre) 

Reseeding Cost 
(per acre) 

Percent Failure 

$1,033.00 

50% 

Reseeding 
Costs 

References: Tables 24-1-3 and 24-2-2 

17 * 
Acres 

fertilizing, mulching trees and shrubs Adjustment 
and fencing 

0.5 * 
Failure 

$1,033.00 
Reseeding 

Cost 

0.50 
Category II 
Adjustment 

$13,154 

$4,390 

N-7/8 24-4-03 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-4-01 
N-9 
General Grading at 50% 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. 

Characterization of Dozer Used (type. size. etc) 
D11R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
141 acres 

141 Hours Hours 
Required Area to be 

Graded 
(acres) 

0.125 X 1.371 X 0.50 = I 773 
~--------~--~ 

Net Hourly Work Schedule Category II 
Production Factor Adjustment 
(acres/hr) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-2 

N-9 24-4-01 



0 Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-4-02 
N-9 
Surface Ripping at 50% 
Dozer Ripping. 
D11 R Dozer- Ripper Equipped 

Characterization of Dozer and Ripper Used: 

D11 R, three shank ripper, semi-u blade 

Description of Ripping (ripping depth. cut spacing. cut length, and material to be ripped): 

Rip depth (ft) 3 
Cut spacing (fUpass) 6.4 Cycle 300 120 + 0.25 =I 2.8 
Cut length (ft) 300 Time Rip Speed Turn 
Speed (fUmin) 120 Distance Factor Time 

(fpm) 
=I Quantit:t of Material to be Ripped Passes 60 2.8 21.8 pass/hr 

141 acres per hour min/hr Cycle Time 
682,440 cy 

V~lume cut =( 3.00 X 6.4 X 300 )I 27 
per pass Tool Rip Rip cf/cy 

Penetration Spacing Length 

Ripping = 213 X 21.8 =I 4655 cy/hr 
Production Volume cut Passes 

per pass per hour 

Hours 682,440 4655 X 1.371 X 0.50 
Required Volume to Ripping Work Schedule Category II 

be Ripped Production Factor Adjustment 

References: Cat Handbook, Ed. 28, Table 24-2-2. 

min/pass I 

=I 213 cy/pass 

=I 101 hours 

N-9 24-4-02 



Table: 
'Mine Area: 
Project: 
Task: 
Equipment: 

24-4-03 
N-9 
Revegetation at 50% 
Revegetation 
Miscellaneous 

Revegetation Area Description 
N-11 Mine Area (Category II) 

Revegetation Area 
Area (acre) 141 

Revegetation =( 
Seeding, fertilizing, $1,172.50 Costs 
mulching and fencing 
costs (per acre) 

Tree and Shrub Costs $375.00 
(per acre) 

Reseeding 
Reseeding Cost $1,033.00 Costs 
(per acre) 

Percent Failure 50% 

References: Tables 24-1-3 and 24-2-2 

141 
Acres 

141 
Acres 

*( $1 '172.50 + $375.00 ))* 0.50 $109J099 
$/Acre for seeding, $/Acre for planting Category II 
fertilizing, mulching trees and shrubs Adjustment 

and fencing 

0.5 * $1,033.00 0.50 = $36A13 
. Failure Reseeding Category II 

Cost Adjustment 

N-9 24-4-03 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-4-01 
N-10 
General Grading at 50% 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. 

Characterization of Dozer Used (type. size. etc) 
D11 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
20 acres 

Hours Hours 
Required 

20 
Area to be 

Graded 
(acres) 

0.125 X 1.371 X 0.50 = I 110 
~------------~ Net Hourly Work Schedule Category II 

Production Factor Adjustment 
(acres/hr) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-2 

N-1 0 24-4-01 



Table: 
Mine Area: 
Project:. 
Task: 
Equipment: 

24-4-02 
N-10 
Surface Ripping at 50% 
Dozer Ripping 
D11 R Dozer - Ripper Equipped 

Characterization of Dozer and Ripper Used: 

D11 R, three shank ripper, semi-u blade 

Description of Ripping (ripping depth. cut spacing. cut length. and material to be ripped): 

Rip depth (ft) 3 
Cut spacing (ft/pass) 6.4 Cycle = 300 I 120 + 0.25 =I 2.8 
Cut length (ft) 300 Time Rip Speed Turn 
Speed (ft/min) 120 Distance Factor Time 

(fpm) 
Quantit~ of Material to be RiQped Passes 60 I 2.8 =I 21.8 passlhr 

20 acres per hour min/hr Cycle Time 
96,800 cy 

Volume cut =( 3.00 X 6.4 X 300 )/ 27 
per pass Tool Rip Rip cflcy 

Penetration Spacing Length 

Ripping = 213 ' X 21.8 =I 4655 cy/hr 
Production Volume cut Passes 

per pass per hour 

Hours = 96,800 4655 X 1.371 X 0.50 
Required Volume to Ripping Work Schedule Category II 

be Ripped Production Factor Adjustment 

References: Cat Handbook, Ed. 28, Table 24-2-2. 

min/pass I 

=I 213 cy/pass 

=I 14 hours 

N-10 24-4-02 



0 

Table: 
Mine Area: 

24-4-03 
N-10 

Project: 
Task: 
Equipment: 

Revegetation at 50% 
Revegetation 
Miscellaneous 

Revegetation Area Description 
N-10 Mine ~rea (Category II) 

Revegetation Area 
Area (acre) 20 

Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$1,172.50 

Tree and Shrub Costs $375.00 
(per acre) 

Reseeding Cost 
(per acre) 

Percent Failure 

$1,033.00 

50% 

Revegetation =( 
Costs 

Reseeding 
Costs 

References: Tables 24-1-3 and 24-2-2 

20 * ( $1 '172.50 + $375.00 ))* 0.50 
Acres $/Acre for seeding, $/Acre for planting Category II 

20 
Acres 

fertilizing, mulching trees and shrubs Adjustment 
and fencing 

* 0.5 * 
Failure 

$1,033.00 
Reseeding 

Cost 

0.50 = 
Category II 

·Adjustment 

$15,475 

$5,165 

N-1 0 24-4-03 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activitv 

24-4-01 
N-11 
General Grading at 50% 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
-not accounted for in the.normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. 

Characterization of Dozer Used (type. size. etc) 
D11 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
309 acres 

Hours 
Required 

309 0.125· x 1.371 x 0.50 = I 1695 Hours 
Area to be 

Graded 
(acres) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-2 

J f.\N 20'\2 
__. 

Af'PRO'IED; 
--..... 

. ..:_,'J 
-~ 

Net Hourly Work Schedule Category II 
Production Factor Adjustment 
(acres/hr} 

N-11 24-4-01 

o-



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-4-02 
N-11 
Surface Ripping at 50% 
Dozer Ripping 
D11 R Dozer - Ripper Equipped 

Characterization of Dozer and Ripper Used: 

011 R, three shank ripper, semi-u blade 

Description of Ripping (ripping depth. cut spacing. cut length. and material to be ripped): 

Rip depth (ft) 3 
Cut spacing (ft/pass) 6.4 Cycle = 300 120 +- 0.25 =I 2.8 
Cut length (ft) 300 Time Rip Speed Turn 
Speed (ft/min) 120 Distance Factor Time 

(fpm) 
Quantity of Material to be Ripped Passes = 60 2.8 =I 21.8 pass/hr 

309 acres per hour min/hr Cycle Time 
1,495,560 cy 

Volume cut =( 3.00 X 6.4 X 300 )/ 27 
per pass Tool Rip Rip cf/cy 

Penetration Spacing Length 

Ripping 213 X 21.8 =I 4655 cy/hr 
Production Volume cut Passes 

per pass per hour 

Hours 1,495,560 4655 X 1.371 X 0.50 
Required Volume to Ripping Work Schedule Category II 

be Ripped Production Factor Adjustment 

References: Cat Handbook, Ed. 28, Table 24-2-2. 

min/pass 

=I 213 cy/pass 

=I 220 hours 

N-11 24-4-02 



Table: 
Mine Area: 
Project: 
Task: 

·Equipment: 

24-4-03 
N-11 
Revegetation at 50% 
Revegetation 
Miscellaneous 

Revegetation Area Description 
N-11 Mine Area (Category II) 

Revegetation Area 
Area (acre) 309 

Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$1,172.50 
Revegetation =( 309 * ( ---=~$..;...1~, 1:-7_2_.5_0~- + ~:-:--$..;...3~7_5_.0-:-0--.- ))* 0.50 

Costs Acres $/Acre for seeding, $/Acre for planting Category II 

Tree and Shrub Costs $375.00 
(per acre) 

Reseeding Cost 
(per acre) 

Percent Failure 

$1,033.00 

50% 

Reseeding 
Costs 

References: Tables 24-1-3 and 24-2-2 

309 * 

fertilizing, mulching trees and shrubs Adjustment 
and fencing 

0.5 * 
Failure 

$1,033.00 
Reseeding 

Cost 

* 0.50 
Category II 
Adjustment 

= $239,089 

= $79,799 

N-11 24-4-03 



0 
Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-4-01 
N-14 
General Gradin.g at 50% 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading .. 

Characterization of Dozer Used (type. size. etc) · 
D11R, three shank ripper, U-blade · 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
99 acres 

Hours 
Required 

= 99 
Area to be 

Graded 
(acres) 

0.125 x 1.371 x 0.50 = IL--_5;_4,....3 __ H_o.;_u_r_s_-t 
Net Hourly Work Schedule Category II 
Production Factor Adjustment 
(acres/hr) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-2 

N-14 24-4-01 



Table: 
Mine Area: 
Rroject: 
Task: 
Equipment: 

24-4-02 
N-14 
Surface Ripping at 50% 
Dozer Ripping 
011 R Dozer- Ripper Equipped 

Characterization of Dozer and Ripper Used: 

D11 R, three shank ripper, semi-u blade 

Description of Ripping (ripping debth. cut spacing. cut length. and material to be ripped): 

Rip depth (ft) ,3 
Cut spacing (ft/pass) .6.4 Cycle = 300 120 + 0.25 
Cut length (ft) 300 Time Rip Speed Turn 

--~----=1~ ___ 2_.8 ____ ~m_in~/p_a_s_s~l 

Speed (ft/min) 120 Distance Factor Time 
(fpm) 

=I Quantit:t of Material to be Rir;med Passes 60 2.8 21.8 pass/hr 
99 acres per hour min/hr Cycle Time 

479,160 cy 

Volume cut =( 3.00 X 6.4 X 300 )I 27 =I 213 
per pass Tool Rip Rip cf/cy 

Penetration Spacing Length 

Ripping 213 X 21.8 =I 4655 cy/hr 
Production Volume cut Passes 

per pass per hour 

Hours 479,160 4655 X 1.371 X 0.50 =I 71 
Required Volume to Ripping Work Schedule Category II 

be Ripped Production Factor Adjustment 

References: Cat Handbook, Ed. 28, Table 24-2-2. 

cy/pass 

hours 

N-14 24-4-02 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24A-03 
N-14 
Revegetation at 50% 
Revegetation 
Miscellaneous 

Revegetation Area Description 
N-14 Mine Area (Category II) 

Revegetation Area 
Area (acre) 99 

Revegetation =( 
Seeding, fertilizing, $1,172.50 Costs 
mulching and fencing 
costs (per acre) 

Tree and Shrub Costs $375.00 
(per acre) 

Reseeding 
Reseeding Cost $1,033.00 Costs 
(per acre) 

Percent Failure 50% 

References: Tables 24-1-3 and 24-2-2 

99 
Acres 

99 
Acres 

* ( $1,172.50 + $375.00 ))* 0.50 $76,601 
$/Acre for seeding, $/Acre for planting Category II 
fertilizing, mulching trees and shrubs Adjustment 

and fencing 

0.5 $1,033.00 * 0.50 = $25,567 
Failure Reseeding Category II 

Cost Adjustment 

N-14 24-4-03 



Table: 
MineArea: · 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-4-01 
Kayenta Facilities 
General Grading at 50% 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either ~nd of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. 

Characterization of Dozer Used (type, size. etc) 
011 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
.286 acres 

Hours 
Required 

= 286 I 
Area to be 

Graded 
(acres) 

0.125 x 1.371 x 0.50 = lL-_15.;;...6~9-...;..H~o...;..u....;rs;,.,__--1 
Net Hourly Work Schedule Category II 
Production Factor Adjustment 
(acres/hr) 

Note: Production rate based on PWCC ~xperience. 

Reference: Table 24-2-2 

JA.N 20l2 

Kayenta Facilities 24-4-01 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-4-02 
Kayenta Facilities 
Surface Ripping at 50% 
Dozer Ripping 
D11 R Dozer- Ripper Equipped 

Characterization of Dozer and Ripper Used: 

D11 R, three shank ripper, semi-u blade 

Description of Ripping {ripping depth. cut spacing. cut length. and material to be ripped}: 

Rip depth {ft) 3 
Cut spacing (ftlpass) 6.4 Cycle = 300 I 120 + 0.25 =I 2.8 min/pass 
Cut length (ft) 300 Time Rip Speed Turn 
Speed (ftlmin) 120 Distance Factor Time 

(fpm) 
Quantit~ of Material to be Ripped Passes 60 2.8 =I 21.8 pass/hr 

286 acres per hour min/hr Cycle Time 
1,384,240 cy 

Volume ripped =( 3.00 X 6.4 X 300 )I 27 =I 213 cy/pass 
per pass Tool Rip Rip cf/cy 

Penetration Spacing Length 

Ripping = 213 X 21.8 =I 4655 cy/hr 
Production Volume cut Passes 

per pass per hour 

Hours = 1,384,240 4655 X 1.371 X 0.50 =L 204 hours 
Required Volume to Ripping Work Schedule Category II 

be Ripped Production Factor Adjustment 

Referenc~s: Cat Handbook, Ed. 28, Table 24-2-2. 

Kayenta Facilities 24-4-02 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-4-03 
Kayenta Facilities 
Revegetation at 50% 
Revegetation 
Miscellaneous 

Revegetation Area Description 
J-16 Mine Area (Category II) 

Revegetation Area 
Area (acre) 286 

Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$1,172.50 
Revegetation =( 

Costs 
286 * ( $1,172.50 + $375.00 ))*~_0._50 ____ = 

Acres $/Acre for seeding, $/Acre for planting Category II 
fertilizing, mulching trees and shrubs Adjustment 

Tree.and Shrub Costs $375.00 
(per acre) 

Reseeding Cost 
(per acre) 

$1,033.00 

Percent Failure 50% 

and fencing 

Reseeding = _.;.;.;.28;;...;6;...__ * ---=~0~.5 __ 
Costs Acres Failure 

References: Tables 24-1-3 and 24-2-2 

$1,033.00 
Reseeding 

Cost 

* 0.50 
Category II 
Adjustment 

= 

$221,293 

$73,860 

Kayenta Facilities 24-4-03 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-4-01 
N-14E 
General Grading at.50% 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. 

Characterization of Dozer Used (tvpe. size. etc) 
011 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
35 acres 

Hours 
Required 

= 35 0.125 x 1.371 x 0.50 = 1.___1..;.9_4 __ H_o_u_r_s_ .... 
Net Hourly Work Schedule Category II 
Production Factor Adjustment 
(acres/hr) 

Area to be 
Graded 
(acres) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-2. 

N-14E 24-4-01 



Table: 
Mine Area; 
Project:· 
Task: 
Equipment: 

24-4-02 
N-14E 
SurfaGe Ripping at 50% 
Dozer Ripping 
D11 R Dozer- Ripper Equipped 

Characterization of Dozer and Ripper Used: 

D11 R, three shank ripper, semi-u blade 

Description of Ripptnq(rippinq depth. cut spacing. cut length. and material to be ripped): 

Rip depth (ft) 3 
Cut spacing (ttl pass) 6.4 Cycle = 300 120 +· 0.25 

_ Cut length (ft) 300 Time Rip Speed Turn 
--=---=1~ ___ 2_.8 _______ m_in~/p~a_s_s~l 

Speed (ft/min) 120 Distance Factor Time 
(fpm) 

=I Quantit~ of Material to be Ripped Passes = 60 2.8 21.8 pass/hr 
35. acres per hour min/hr Cycle Time 

171,409 cy 

Volume cut =( 3.00 x -~6-~4 __ x 300 )/_~2~7 __ =1 213 cy/pass 
per pass Tool Rip Rip cf/cy 

Penetration Spacing Length 

Ripping = 213 X 21.8 =I 4655 c~/hr 
Production Volume cut Passes 

per pass per hour 

Hours = 171,409 4655 X 1.371 X 0.50 = 25 hours 
Required Volume to Ripping Work Schedule Category II 

be Ripped Production Factor Ad'ustment 

References: Cat Handbook, Ed. 28, Table 24-2-2. 

N-14E 24-4-02 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-4-03. 
N-14E 
Revegetation at 50% 
Revegetation 
Miscellaneous 

Revegetation Area Description 
N-14E Mine Area (Category II) 

Revegetation Area 
Area (acre:)~:.. 35 

Revegetation =( 35.415 * ( $926.00 + $315.00 ))*_.;;..0.~5.;;..0_ = $21,975 
Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$926.00 Costs · Acres $/Acre for seeding, $/Acre for planting Category II 

Tree and Shrub Costs $315.00 
(per acre) 

Reseeding Cost 
(per acre) 

$812.00 

Percent Failure 50% 

Reseeding 
Costs 

References: Tables 24-1-3 and 24-2-2 

fertilizing, mulching trees and shrubs Adjustment 
and fencing 

= 35.415 * . 0.5 
Acres ---=Fa-=i~lu-re--

* $812.00 
Reseeding 

Cost 

* ..,........;0;.;.;.5;....;;0___ = $7,189 
Category II 
Adjustment 

N-14E 24-4-03 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-4-01 
. Kayenta Facilities 
General Grading at 50% 
General Grading · 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. 

Characterization of Dozer Used <type. size. etc) 
011 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
35 acres 

Hours 
Required 

= 35 / 
Area to be 

Graded 
(acres} 

0.125 x 1.371 x 0.50 = I'--_1...;.9_4 __ H_o_u_rs_---l 
Net Hourly Work Schedule Category II 
Production Factor AdjtJ~tment 
{acres/hr} 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-2 

Kayenta Facilities 24-4-01 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-4-02 
Kayenta Facilities 
Surface Ripping at 50% 
Dozer Ripping 
D11 R Dozer - Ripper Equipped 

Characterization of Dozer and Ripper Used: 

D11 R, three shank ripper, semi-u blade 

Description of Ripping (rippinq de_pth~cG!:J!-Spa~i~~cut.-lenqth. and material to be ripped): 

Rip depth (ft) 3 
Cut spacing (ft/pass) 6.4 Cycle = 300 120 + 0.25 =I 2.8 min/2ass I 
Cut length (ft) 300 Time Rip Speed Turn 
Speed (ft/min) 120 Distance Factor Time 

(fpm) 
=I Quantit~ of Material to be Rigped Passes = 60 2.8 21.8 2ass/hr 

35 acres per hour min/hr Cycle Time 
171,409 cy 

Volume ripped=( 3.00 X 6.4 X 300 )/ 27 =I 213 cy/pass 
per pass Tool Rip Rip cf/cy 

Penetration Spacing· Length 

Ripping = 213 X 21.8 =I 4655 c~/hr 
Production Volume cut Passes 

per pass per hour 

Hours = 171,409 -4655 X 1.371 X 0.50 = 25 hours 
Required Volume to Ripping Work Schedule Category II 

beRi ed Production Factor Ad'ustment 

References: Cat Handbook, Ed. 28, Table 24-2-2. 

Kayenta Facilities 24-4-02 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-4-03 
Kayenta Facilities 
Revegetation at 50% 
Revegetation 
Miscellaneous 

Revegetation Area Description 
J-16 Mine Area (Category II) 

Revegetation Area 
Area (acre) 

Revegetation=( 35.415 " ( $926,00 + $315.00 ))* 0.50 
. Seeding, fertilizing, 

mulching and fencing 
costs (per acre) 

$926.00 

· Tree and Shrub Costs $315.00 
(per acre) 

Costs Acres $/Acre for seeding, $/Acre for planting Category II 
fertilizing, mulching trees and shrubs Adjustment 

· and fencing 

= 

Reseeding Cost 
(per acre) 

$812.00 
Reseeding = 

Costs 
35.415 *_~0~.5;;....__ * --:-:-$.;;...81....;;;2;..;..:.0~0 __ * 0.50 = 
Acres Failure Reseeding Category II 

Cost Adjustment 

Percent Failure 50% 

· References: Tables 24-1-3 and 24-2-2 

$21,975 

$7,189 

Kayenta Facilities 24-4-03 



Table: 
Mine Area: 

24-4-04 
Kayenta · 

Project: 
Task: 

Surface Stabilization at 50% 
Grade Terraces 

Equipment: 

Earthmoving Activity 
Grade terraces 

D7R Dozer 

Characterization of Dozer Used (type. size. etc) 
D7R, U-blade 

Production Rate (lineal fUhr) 1,060 

Terrace Requirement 
128,000 

Hours 
Required 

lineal feet 

= 128,000 I 
Terrace 

Requirement 
(ft) 

1,060 X 1.371 X 

Production Work Schedule 
Rate Factor 
(fUhr) 

83 Hours · o.5o =I ..._ _____ .... 
Category II 
Adjustment 

Note: Production rate based on average grading speed of 3 mph and 5 passes (PWCC experience). 

Reference: Table 24-2-6 

Kayenta 24-4-{)4 



ATTACHMENT 24-4 

MAINTENANCE AREA (CATEGORY II AND IIA) WORKSHEETS 

Category II (Sheets 24-4-01, 24-4-02, and 24-4-03) 

General Grading 

Dozer Ripping 

Revegetation 

Grade Terraces 

Category IIA (Sheets 24-4-05, 24-4-06, and 24-4-07) 

General Grading 

Dozer Ripping 

Revegetation 

Jt.-N 20'!2 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-4-05 
J-16 
General Grading at 50% 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. 

Characterization of Dozer Used (type. size. etc) 
D11 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
103 acres 

Hours 
Required 

= 103 I 
Area to be 

Graded 
(acres) 

0.125 x 1.371 x 0.50 = I 565 Hours 
~------------~ Net Hourly Work Schedule Category I lA 

Production Factor Adjustment 
(acres/hr) 

Note: Production rate based on PWCC experience, 

Reference: Table 24-2-2 

J-16 24-4-05' 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-4-06 
J-16 
Surface Ripping at 50% 
Dozer Ripping 
D11 R Dozer - Ripper Equipped 

Characterization of Dozer and Ripper Used: 

011 R, three shank ripper, semi-u blade 

Description of Ripping (ripping depth. cut spacing. cut length. and material to be ripped): 

Rip depth {ft) 3 
Cut spacing (ft/pass) 6.4 Cycle = 300 I 120 + 0.25 =I 2.8 
Cut length (ft} 300 Time Rip Speed Turn 
Speed (ft/min) 120 Distance Factor Time 

(fpm) 
=I Quantity of Material to be Ripped Passes = 60 I 2.8 21.8 pass/hr -

103 acres per hour min/hr Cycle Time 
498,520 cy 

Volume ripped =( 3.00 X 6.4 X 300 )I 27 
per pass Tool Rip Rip cf/cy 

Penetration Spacing Length 

Ripping 213 X 21.8 =I 4655 cy/hr 
Production Volume cut Passes 

per pass per hour 

Hours 498,520 I .4655 X 1.371 X 0.50 
Required Volume to Ripping Work Schedule Category I lA 

be Ripped Production Factor Adjustment 

References: Cat Handbook, Ed. 28, Table 24-2-2. 

min/pass 

=I 213 cy/pass 

=I 73 Hours 

J-16 24-4-06 



Table: 
Mine Area: 

24-4-07 
J-16 

Project: 
Task: 
Equipment: 

Revegetation at 50% 
Revegetation 
Miscellaneous 

Revegetation Area Description 
J-16 Mine Area (Category IIAA) 

Revegetation Area 
Area (acre) 103 · 

Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$1,172.50 

Tree and Shrub Costs $375.00 
(per acre) 

Revegetation =( · 1 03 
Costs Acres 

* ( $1, 172.50 + 
$/Acre for seeding, 
fertilizing, mulching 

and fencing 

$375.00 ))* 0.50 
$/Acre for planting Category IIA 
trees and shrubs Adjustment 

Reseeding Cost 
(per acre) 

$1,033.00 
Reseeding = ~-1 0_3_ * -~~0~.5 ___ * -----.;.$_1.:...,0_3_3._0_0 __ * 0.50 

Costs Acres Failure Reseeding Category IIA 
Cost Adjustment 

Percent Failure 50% 

References: Tables 24-1-3 and 24-2-2 

$79,696 

$26,600 

J-16 24-4-07 



Table: 
'Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-4-05 
J-19 
General Grading at 50% 
Gen~ral Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. 

Characterization of Dozer Used (type. size. etc) 
D11 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
1,477 acres 

Hours 
Required 

= 1,477 I 
Area to be 

Graded 
(acres) 

0.125 X 1.371 X 0.50 =I .__-------'---1 8102 Hours 
Net Hourly Work Schedule Category I lA 
Production Factor Adjustment 
(acres/hr) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-2 

J-19 24~4-05 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-4-06 
J-19 
Surface Ripping at 50% 
Dozer Ripping 
D11 R Dozer- Ripper Equipped 

Characterization of Dozer and Ripper Used: 

D11 R, three shank ripper, semi-u blade 

Description of Ripping (ripping depth. cut spacing. cut length. and material to be ripped): 

Rip depth (ft) 3 
Cut spacing (ft/pass) 6.4 Cycle 300 120 + 0.25 
Cut length (ft) 300 Time Rip Speed Turn 

-~--=~1 __ 2_.8 __ m_i_nl~p_as_s~ 

Speed (ft/min) 120 Distance Factor Time 

Quantity of Material to be Ripped Passes = 60 I 
(fpm) 
2.8 =I 21.8 passlhr 

1,477 acres per hour minlhr Cycle Time 
7,148,680 cy 

Volume ripped =( 3.00 x __ 6._4 __ x __ 3_0_0 __ )1 __ 2_7 __ =1 213 cy/pass 
per pass Tool Rip Rip cflcy 

Penetration Spacing Leng~ 

Ripping = -213 X 21.8 =I 4655 cylhr 
Production Volume cut Passes 

per pass per hour 

Hou'rs = 7,148,680 I , 4655 X 1.371 X 0.50 =I 1053 Hours 
Required Volume to Ripping Work Schedule Category IIA 

be Ripped Production Factor Adjustment 

References: Cat Handbook, Ed. 28, Table 24-2-2. 

J-19 24-4-06 



Table: 
Mine Area: 

24-4-07 
J-19 

Project: Revegetation at 50~/o 
Task: Revegetation · 
Equipment: Miscellaneous 

Revegetation Area Description 
J-19 Mine Area (Category IIA) 

Revegetation Area 
Area (acre) 1 ,4 77 

Seeding, fertilizing, 
mulching and fencing 
costs (pe~ acre) 

$1,172.50 

Tree and Shrub Costs . $375.00 
(per acre) -

Reseeding Cost 
(per acre) 

Percent Failure 

$1,033.00 

50% 

Revegetation =( 
Costs 

Reseeding = 
Costs 

References: Tables24-1-3 and 24-2-2 

1477 * ( $1,172.50 + 
Acres $/Acre for seeding, 

1477 
Acres 

fertilizing, mulching 
and fencing 

* 0.5 
Failure 

* 

$375.00 . ))*' < 0.50 = 
$/Acre for planting Category I lA 
trees and shrubs Adjustment 

$1,033.00 
Reseeding 

Cost 

* 0.50 
Category IIA 
Adjustment 

= 

$1,142,829 

$381,435 

J-19 24-4-07 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-4-05 
J-21 Double Width 
General Grading at 50% 
General Grading · 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. 

Characterization of Dozer Used {type. size. etc) 
011 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1_.0 

Acres to be Graded 
760 acres 

Hours 
Required 

760 
Area to be 

Graded 
(acres) 

0.125 x 1.371 x 0.50 = I 4169 Hours 
Net Hourly Work Schedule Category IIA 
Production Factor Adjustment 
(acres/hr) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-2 

J-21 Double Width 24-4-05 



0 

Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-4-06 
J-21 Double Width 
Surface Ripping at 50% 
Dozer Ripping . 
D11 R Dozer - Ripper Equipped 

Characterization of Dozer and Ripper Used: 

D11 R, three shank ripper, semi-u blade 

Description of Ripping (ripping depth. cut spacing. cut length. and material to be ripped): 

Rip depth (ft) 3 
Cut spacing (fUpass) · 6.4 Cycle 300 120 + 0.25 =I 2.8 
Cut length (ft) 300 Time Rip Speed Turn 
Speed (ft/min) 120 Distance Factor Time 

(fpm) 
Quantity: of Material to be Ripped Passes 60 2.8 =I 21.8 pass/hr 

760 acres per hour min/hr Cycle Time 
3,678,400 . cy 

Volume ripped =( 3.00 X 6.4 X 300 )/ 27 
per pass Tool Rip Rip cf/cy 

Penetration Spacing Length 

Ripping 213 X 21.8 =I 4655 cy/hr 
Production Volume cut Passes 

per pass per hour 

Hours 3,678,400 4655 X 1.371 X 0.50 
Required Volume to Ripping Work Schedule Category IIA 

be Ripped Production Factor Adjustment 

References: Cat Handbook, Ed. 28, Table 24-2-2. 

min/pass I 

=I 213 cy/pass 

=I·· 542 Hours 



Table: 24-4-07 
Mine Area: 
Project: 

J-21 Double Width 
Revegetation at 50% 

Task: 
Equipment: 

. Revegetation 
Miscellaneous 

· Revegetation Area Description 
J-21 Mine Area (Category I lA) 

Revegetation Area 
Area (acre) 760 

Seeding, fertilizing, $1,172.50 
mulching and fencing 
costs (per acre) 

Tree and Shrub Costs $375.00 
(per acre) 

Reseeding Cost $1,033.00 
(per acre) 

Percent Failure 50% 

References: Tables 24-1-3 and 24-2-2 

Revegetation =( 
Costs 

Reseeding 
Costs 

760 * ( $1,172.50 + 
Acres $/Acre for seeding, 

fertilizing, mulching 
and fencing 

760 0.5 
Acres Failure 

$375.00 ))* 0.50 
$/Acre for planting Category I lA 
trees and shrubs Adjustment 

$1,033.00 
Reseeding 

Cost 

0.50 
Category IIA 
Adjustment 

$588,050 

$196,270 

J-21 Double Width 24-4-07 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activitv 

24-4-05 
· N-1 

General Grading at 50% 
General Grading · 
D11R Dozer 

Miscellaneous grading in and around the pit area; especially at either end of the pit .that is 
not accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. 

Characterization of Dozer Used (tvpe. size. etc} 
011 R, three shank ripper, U-blade 

Production Rate (acres/shift} · 1 .0 

Acres to be Graded 
188 acres 

Hours 
Required 

= 188 l 
Area to be 

Graded 
(acres) 

. 0.125 x 1.371 x 0.50 = 1.__..;;.10.;...3;;...4;...._..;;.H;;.;;o..;;.u.;...rs;...._-l 
Net Hourly Work Schedule Category IIA 
Production Factor Adjustment 
(acres/hr) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-2 

N-1 24-4-QS 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-4-06 
N-1 
Surface Ripping at 50% 
Dozer Ripping 
011 R Dozer- Ripper Equipped . 

Characterization of Dozer and Ripoer Used: 

011 R, three shank ripper, semi-u blade 

Description of Ripping <ripping depth. cut spacing. cut length. and material to be ripped): 

Rip depth (ft) 3 
Cut spacing (ft/pass) 6.4 Cycle = 300 I 120 + 0.25 =I 2.8 
Cut length (ft) 300 Time· Rip Speed Tum 
Speed (ft/min) 120 Distance Factor Time 

(fpm) 
=I · Quantit)£ of Material to be Ripped Passes = 60 I 2.8 21.8 easslhr 

188 acres per hour min/hr Cycle Time 
912,117 cy 

Volume ripped=( 3.00 X 6.4 X 300 )I 27 
per pass Tool Rip Rip cflcy 

Penetration Spacing Length · 

Ripping = 213 X 21.8 =I 4655 C:ilhr 
Production Volume cut Passes 

per pass per hour 

Hours = 912,117 4655 X 1.371 X 0.50 
Required Volume to Ripping Work Schedule Category IIA 

beRi ed Production Factor Ad'ustment 

References: Cat Handbook, Ed. 28, Table 24-2-2. 

minleass I 

=I 213 .cy/pass 

= 134 Hours 

N-1 24-4-06 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-4-07 
N-1 
Revegetation at 50% 
Revegetation 
Miscellaneous 

Revegetation Area Descriotion 
N-1 Mine. Area (Category IIA) 

Revegetation Area 
Area (acre) 188 

Revegetation=( 188.454" ( $926.00 + .· · $315.00 ))* 0.50 = $116,936 
·seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$926.00 Costs Acres $/Acre for seeding, $/Acre for planting Category IIA 

Tree and Shrub Costs $315.00 
(per acre) · 

Reseeding Cost 
(per acre) 

$812.00 

Percent Failure 50% 

Reseeding = 
Costs 

References:· Tables 24-1-3 and 24-2-2 

fertilizing, mulching trees and shrubs Adjustment . 
and fencing 

188.454 * --=-0~.5 __ * -~$.;;;;.81.;;.;;;2;.;..;.0~0 __ * 0.50 = 
Acres Failure Reseeding Category IIA · 

$38,256. 

Cost Adjustment 

N.;1 24-4-07 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24~4-07 

N-11 
Revegetation at 50% 
Revegetation 
Miscellaneous 

Revegetation Area Description 
N-11 Mine Area (Category IIA) 

Revegetation Area 
Area (acre) 420 

Revegetation =( 
Seeding, fertilizing, $1,172.50 Costs 
mulching and fencing 
costs (per acre) 

Tree and Shrub Costs $375.00 
(per acre) 

Reseeding 
Reseeding Cost $1,033.00 Costs 
(per acre) 

Percent Failure 50% 

References: Tables 24-1-3 and 24-2-2 

420 
Acres 

420 
Acres 

* ( $1,172.50 + $375.00 ))* 0.50 $324,975 
$/Acre for seeding, . $/Acre for planting Category ItA 
fertilizing, mulching trees and shrubs Adjustment 

and Jencing 

* 0.5 $1,033.00 * 0.50 = $108,465 
Failure Reseeding Category IIA 

Cost Adjustment 

N-11 24-4-07 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-4-05 
N-14E 
General Grading at 50% 
General Grading 
D11R Dozer 

Miscellaneous grading in and around the pit area, especially at either end of the pit that is 
not·accounted for in the normal spoil pile grading. Assume that the grading required is a mixture 
of rough grading and final grading. 

Characterization of Dozer Used (tvpe. size. etc) 
011 R, three shank ripper, U-blade 

Production Rate (acres/shift} 1.0 

Acres to be Graded 
19 acres 

Hours 
Required 

= 19 0.125 x 1.371 x 0.50 = I 104 Hours 
~------------~ 

Area to be 
Graded 
(acres) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-2 

Net Hourly Work Schedule Category I lA 
Production Factor Adjustment 
(acres/hr) 

N-14E 24-4-05 



Table:· 
Mine Area: 
Project: 
Task: 
Equipment: 

24-4-06 
N-14E 
Surface Ripping at 50% 
Dozer Ripping 
D11 R Dozer..; Ripper Equipped 

Characterization of Dozer and Ripper Used: 

D11 R, three shank ripper, semi-u blade 

Description of Ripping (ripping depth. cut spacing. cut length. and material to be ripped): 

Rip depth (ft) 3 
Cut spacing (ft/pass) 6.4 Cycle = 300 I 120 + 0.25 =I 2.8 
Cut length (ft) 300 Time Rip Speed Turn 
Speed (ftlmin) 120 - Distance Factor Time 

(fpm) 

=I Quanti!Y of Material to be Ripped Passes 60 I 2.8 21.8 pass/hr 
19 acres per hour min/hr Cycle Time 

91,960 cy 

Volume ripped =( 3.00 X 6.4 X 300 )/ 27 
per pass Tool Rip Rip cf/cy 

Penetration Spacing Length 

Ripping = 213 X 21.8 =I 4655 cy/hr 
Production Volume cut Passes 

per pass per hour 

Hours = 91,960 4655 X 1.371 X 0.50 
Required Volume to Ripping Work Schedule Category IIA 

be Ripped· Production Factor Adjustment 

References: Cat Handbook, Ed. 28, Table 24-2-2. 

min/pass I 

=I 213 cy/pass 

=I 14 Hours 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-4-07 
N-14E 
Revegetation at 50% 
Revegetation 
Miscellaneous 

Revegetation Area Description 
N-14E Mine Area (Category IIA) 

Revegetation Area 
Area (acre) 19 

Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$1,172.50 
Revegetation =(~_1_9_* ( $1,172.50 + 

Costs Acres $/Acre for seeding, 

Tree and Shrub Costs $375.00 
(per acre) 

Reseeding Cost 
(per acre) 

Percent Failure 

$1,033.00 

50% 

Reseeding 
Costs 

References: Tables 24-1-3 and 24-2-2 

19 
Acres 

fertilizing, mulching 
and fencing 

0.5 
Failure 

* 

$375.00 ))*.,..--0_.5_0~ = 
$/Acre for planting Category IIA 
trees and shrubs Adjustment 

$1,033.00 
Reseeding 

Cost 

* 0.50 
Category IIA 
Adjustment 

U. li 2. :ZZ!I!IJLUI!i 

$14,701 

$4,907 

N-14E 24-4-07 



ATTACHMENT 24-5 

FACILITIES AREA .(CATEGORY ·v} WORKSHEETS 
Major Facilities 

(Separate Sets for Black Mesa, Kayenta, and the Joint Facilities) 

Demolish FaCilities 

Concrete Removal/Disposal 

Surfacing Removal/Disposal 

Dozer Ripping 

Facilities Area Grading 

Haul .and Place Topsoil 

Revegetation 

Convey~rs 

Demolish Conveyor 

Power lines 

Powerline Removal 

Scoria Pits 

Dozer Ripping 

Scoria Pit Grading 

Haul and Place Topsoil 

Revegetation 

Land farm 

Haul Landfarm Material 

Dozer Ripping 

Landfarm Grading 

Haul and Place Topsoil 

Revegetation 

Airport (Joint Only) 

Asphalt Removal/Disposal 

Dozer Ripping 

Permanent Roads 

Doze Roads 

Dozer Rippin£1 

Grading 

Haul and Place Topsoil 

Revegetation 

Primary Roads 

Culvert Removal/Disposal 

Surfacing Removal/Disposal 

Dozer Ripping 

Grading 



ATTACHMENT 24-5 

FACILITIES AREA (CATEGORY V) WORKSHEETS 

Primary·Roads 
(Continued) 

Ancillary Roads 

Wate~ Storage and 
Sedimentation Ponds 

{Continued} 

'Haul and Place Topsoil 

Revegetation 

CUlvert Removal/Disposal 

Surfacing Removal/Disposal 

Dozer Ripping 

Grading 

Haul and Place Topsoil 

Revegetation 

Sediment· Removal 

Grade Embankment into Basin 

Grading 

Haul and Place Topsoil 

Revegetation 

Environmental Monitoring Sites 

Monitoring Wells 

Concrete Removal/Disposal 

Site Reclamation 

Well Reclamation 

N-11 Coal Handling Facility 

CUt/Fill Earthwork 

Grading 

Draglines and Shovels 

Removal 

Equipment Requireme~ts and On-Site Mobilization 

Equipment Requirements 

On-Site Mobiliz~tion 

. 0 



Table: 24-5-01 
Mine Area: Black Mesa Structure Material Demolition Unit Cost 

Project: Facilities Demolition Steel (s) 0.33 

Task: Demolish Facilities Concrete( c) 0.46 
Equipment: Miscellaneous 

Quantity 

Description (te unless noted} Unit Cost Total 
Mine Conveyor Belts (ft) ,5244 $48.35 $253,547 
Sample Tower Building 122,400 $0.33 $40,392 

Tire Shop 9,000 $0.33 $2,970 
Bucket House 27,000 $0.33 $8,910 
Tripple Control Building 18,304 $0.33 $6,040 
Bath House 68,880 $0.33 $22,730 

Shop/Warehouse 505,440 $0.33 $166,795 
Old Electric Shop 86,020 $0.33 $28,387 

Old Lab Building 11,808 $0.33 $3,897 

Office 38,400 $0.33 $12,672 

Welding Shop 166,400 $0.33 $54,912 
Mine Sample Tower 20,000 $0.33 $6,600 
Preparation Storage Bldg. 20,400 $0.33 $6,732 

New Electric Shop 87,906 $0.33 $29,009 
Canopy on Shops 8,640 $0.33 $2,851 
Compressor Building 20,880 $0.33 $6,890 
Truck Dump/Hopper .67,500 $0.33 $22,275 
Live Storage 2,032,000 $0.33 $670,560 
N-6 Explosive Storage 17,316 $0.33 $5,714 
BM Water Tank 792,624 $0.33 $261,566 
Eight (8) Pumphouses 12,288 $0.33 $4,055 
Coal Lab Buildings 22,320 $0.33 $7,366 
Warehouse-Addition 37,800 ${).33 $12,474 
Bathhouse Water Tank 13,400 $0.33 $4,422 
A.G. Lube and Fuel Tanks 11,400 $0.33 $3,762 
(2) Tipple Ship Buildings 24,000 $0.33 $7,920 
Breaker Building 66,000 $0.33 $21,780 
Pumphouse 14,400 $0.33 $4,752 
(3) Water Tanks 30,000 $0.33 $9,900 

Shop Addition 204,750 $0.33 $67,568 

PM Slab 6,825 $0.46 $3,140 
Shop Approach's (4) 8,424 $0.46 $3,875 
Tank Farm Slab 6,825 $0.46 $3,140 
Landfill Design Fee m100 1000 

Total $1,867,603 

Black Mesa 24-5-01 



__ J __ H L ___ ·i!S.~. ~jjll! .·it. .£ 

Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity . 

24-5-02 
Black Mesa 
Concrete Removal 
Concrete Removal/Disposal 
D11 R Dozer- Ripper Equipped 

Remove-S" of concrete from facilities area. 

Characterization of Dozer and Ripper Used: 
D11R, single shank ripper, semi-u blade 

Description of Ripping (ripping depth. cut spacing. cut length. and material to be ripped): 

Rip depth (ft) 0.7 
Cut spacing (ft/pass) 6.4 Cycle = 300 I 120 + 0.25 
Cut length (ft) 300 Time Cut Speed Turn 
Speed (ft/min) 120 Length Factor Time 

(fpm) 

=I Passes = 60 I 2.8 21.8 Quantity of Material to be Ripped 
5,410 cy per hour min/hr Cycle Time 

Volume cut = 0.67 X 6.4 X 300 
per pass Tool Cut Cut 

Penetration Spacing Length 

Ripping = 47 X 21.8 =I 1,034 
Production Volume cut Passes 

per pass per hour 

Hours = 5,410 1,034 X 1.371 

=I 2.a min/pass 

pass/hr I 

I _I!_ =I 47 bank cy/pass 
cf/cy 

hours 

=I 7.2 hours I 
Required Volume to Ripping Work Schedule 

be Ripped Production Factor 

Concrete Disposal (at $9.00/cy)= . $48,6901 

References: Cat Handbook, Ed. 28, Table 24-2-8. 

Black Mesa 24-5-02 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-5-03 
Black Mesa 
Surfacing Removal 
Surfacing Removal/Disposal 
D11RDozer 

Push 1' of gravel or scoria off the side of the facilities parking area. 
Doze a trench 4' deep to accept surfacing material, then push the 4' of suitable material back over the top 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Estimated Dozing Production 

1 
\ 

Description of Dozer Use 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade {in percent) 
Grade Correction 

200 
1,600 

0 
1 

2,800 
0.82 

5000 
4500 
4000 
3500 

1: 3000 
t 2500 
..J 2000 

\ 
Material Unit Weight (lbllcy) 
Density Correction 

Productivity Adjustment Factors 
Operator Factor 
Is operator excellent (1) 
Is operator average (. 75) 
Is operator poor (.6) 

Material Factor 
Loose stockpile (1 .2) 
Hard to cut; frozen -

with tilt cylinder (.8) 
without tilt cyliner (. 7) 

Normal material (1) 
Hard to drift; (.8) 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor 
Slot dozing (1.2) 

no 
yes 
no 

no 

no 
no 
yes 
no 
no 

no 
no 

1500 
' 1000 

500 
0 

0 

Productivity 
Adjustment = 

Factor 

X 

'I\. 

" ""' .........__ --
100 200 300 400 500 

Average Dozing Distance (feet) 

0.75 X 1.0 X 1.0 
Operating Material Grade 

Factor Factor Factor 

1.00 X 1.00 X 1.00 
Production Visibility Elevation 

Method 

X 

X 

600 700 

0.82 
Density 

Correction 

1.00 =I 0.62 
Direct 
Drive 
Trans 

Side by side dozing (1 .2) 
Normal dozing (1.0) yes Net Hourly 1,600 X 0.62 =I 984 cy/hr 

Poor Visibility 
{I.e., dust, rain, snow, fog, 
or darkness) (0.8) 

-Elevation Factor 
<7,500 feet (1.0) 

Quantity of Material to be Moved 
2,480,112 

Production 

no 

Hours 
yes Required 

cy 

References: Cat Handbook, Ed. 28, Table 24-2-8 

Normal Hourly 
Production 

(see graph above) 

= 2,480,112 I 
Volume 

to be Moved 

Productivity 
Adjustment 

Factor 

984 X 1.371 =I 3,457 Hours 
Net Hourly Work Schedule 
Production Factor 

Black Mesa 24-5-03 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-04 
Black Mesa 
Surface Ripping 
Dozer Ripping 
D11 R Dozer- Ripper Equipped 

Rip 3' of subbase to aid in vegetation establishment. 

Characterization of Dozer and Ripper Used: 
D 11 R, three shank ripper, semi-u blade 

Description of Ripping (ripping depth. cut spacing. cut length. and material to be ripped): 

Rip depth (ft) 3 
Cut spacing (ft/pass) 6.4 Cycle = 300 I 120 + 0.25 =I 2.8 
Cut length (ft) 300 Time Cut Speed Turn 
Speed (ft/min) 120 Length Factor Time 

(fpm) 
Quantity: of Material to be Ripped Passes = 60 2.8 =I 21.8 pass/hr I 

1,263,240 cy per hour min/hr Cycle Time 

Volume cut 3.00 X 6.4 X 300 I 27 
per pass Tool Cut Cut cf/cy 

Penetration Spacing Length 

Ripping 213 X 21.8 =I 4,655 hours 
Production Volume cut -Passes 

per pass per hour 

Hours = 1,263,240 4,655 X 1.371 =1372 
Required Volume to Ripping Work Schedule 

be Ripped Production Factor 

Reference: Cat Handbook, Ed. 28, Table 24-2-8. 

min/pass! 

=I 213 bank cy/pass 

hours 

Black Mesa 24-5-04 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-05 
Black Mesa 
Grade Facilities Areas 
Facilities Area Grading 
D11R Dozer 

Grading the cut and fills to blend into the surrounding topography to drain, burial of road surface material 
a minimum of three feet. 

Characterization of Dozer Used (type, size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 
Material Unit Weight (lb/lcy) 
Density Correction 

Productivity Adjustment Factors 
Operator Factor 
Is operator excellent (1) 

200 
1,600 

0 
1 

2,800 
0.82 

5000 
4500 

4000 
3500 

.E 3000 
~2500 
...12000 

Estimated Dozing Production 

\ 
\ 
\ 
'~ 

" "' ............... _ ----
. Is operator average (.75) 
Is operator poor (.6) 

no 
yes 
no 

1500 

1000 

500 
0 

0 100 200 300 400 500 600 700 

Average Dozing Distance (feet) 

Material Factor 
Loose stockpile (1.2) no Productivity 
Hard to cut; frozen - Adjustment = 0.75 X. 1.0 X 1.0 X 0.82 

with tilt cylinder (.8) no Factor Operating Material Grade Density 
without tilt cyliner (. 7) no Factor Factor Factor Correction 

Normal material (1) yes 
Hard to drift; {.8) no X 1.00 X 1.00 X 1.00 X 1.00 =I 0.62 
Rock, ripped or blasted (.75) no Production Visibility Elevation Direct 

Method Drive 
Production Method/Blade Factor Trans 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 
Normal dozing (1.0) yes Net Hourly = 1,600 X 0.62 =I 984 cy/hr 

Production Normal Hourly Productivity 
Poor Visibility Production Adjustment 
(I.e., dust, rain, snow, fog, no see raph above) Factor 
or darkness) {0.8) 

Elevation Factor Hours = 1,263,240 984 X 1.371 =I 1,761 Hours 
<7,500 feet (1.0) yes Required Volume Net Hourly Work Schedule 

to be Moved Production Factor 
Quanti!¥ of Material to be Moved 

1,263,240 cy 

References: Cat Handbook, Ed. 28, Table 24-2-8 

Black Mesa 24-5-05 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-06 
Black Mesa 
Topsoil Replacement 
Haul and Place Topsoil 
637E P-P Scraper 

Haul· 4' of material to cover concrete pads and 1.25' of material to cover remaining parking/storage areas. 

Characterization of Scraper Used (type. capacity. etc) 
637E P-P Scraper- capacity= 31 cy 

Description of Scraper Route (haul distance.% grade. average rolling resistance for each segment. etc.) 
Loaded Distance (ft) 2000 
Loaded Gra'de (%) 0 
Loaded Effective Grade (%) 3 637E P-P Loaded Travel Time 

-+-0% 
-2% 

Empty Distance (ft) 2000 
Empty Grade (%) 0 
Empty Effective Grade (%) 3 

Production Times 
Typical Load Time for 657E P-P 2.0 
Maneuver and spread or dump 1.2 

8000 ........._4% 
>-

~'· ,...lA ~>< 
~ --*-6% ~ 6000 r-

Cll 

~~ 
~ I-"' I-' !; .... 

.,..f"' !; .......... """*-8% 
c.-.. , .... ..... 
0 Gi 4000 t.,..f"' u. -10% 
CIIJ:! 

~~ I-"" I-" 
~I; ..... ~ r- !---1- ~ -+-12% u-

~ .... ;;~ ~F-c 1-"'r- !--- -!-- :;;;. --14% !3 2000 ~ ..... k, 
Ill 

~~ :::::::: ~-"'~::::::: --16% c ;::iOili"" 

0 ... =-~ 
0 1 2 3 4 5 6 

Loaded Travel Time (from chart) 1.6 Time(min) 

Empty Travel Time (from chart) 1.2 

Quantity of Material to be Moved 637E P-P Empty Travel Time 
-+-0% 
-2% 

547,601 cy 8000 -+-4% 
i;' 7000 , .... "" 

&~ 
.,.. 

I,;' ,....I-"' ~6% 
3:: 6000 I,;' 

~ ...... v- ., ..... _...I' ~::::::~ --*--8% ~ ..... 5000 ..... 
0 Gi 4000 ~[/ .......... ~ ~.--:..... .... ..:;:::::= 

F== .... -+--10% 
CIIJ:! l.;j~ .,.~ ..... !-"' ..... 

-~ ::::==="' --1-12% g- 3000 
~v...- ~o--~-"' ... I-' '""- --14% 

-m 2000 
1,;~ V'>-::: ;::::;...1""' -+-16% c 1000 

0 ~II' ---
0 

CycleTime = 

Cycles/Hour = 

Hourly 
Production 

Ho.urs 

Required 

Referenc~: Table 24-2-8, Cat Handbook, Ed. 28 . 

= 

1 

2.0 
Load 
Time 

60 
min/hr 

31 
Adjusted 
Load (cy) 

547,601 
Volume 

+ 

I 

X 

2 3 4 5 6 
Time(min) 

1.6 + 1.2 + 1.2 = 

I 
6.0 

Loaded Maneuver Empty min 
Trip and Spread Trip 
Time Time· Time 

6.0 =I 10 cycles/hr I 
Cycle 
Time 
10.00 =I 310 cy/hr I 

Cycles/ 
Hour 

310 X 1.371 =I 2,423 
_H_o;;...u;...;r;....ly- Work Schedule 

hrsl 

Production Factor 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-5-07. 
Black Mesa 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
Black Mesa Mine major facilities 

Revegetation Area 
Area (acre) 433 

Revegetation = __ 4~33..;;___ * ( $1 ,062.50 
Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

Tree and Shrub Costs 
(per acre) 

Reseeding Cost 
(per acre) 

Percent Failure 

$1,062.50 

$0.00 

$845.50 

50% 

Costs Acres $/Acre for seeding, 

Reseeding 433 
Costs Acres 

fertilizing, mulching 
and fencing 

0.5 
Failure 

References: Table 24-1-3 and Table 24-2-8 

+ $0.00 ) = 

* 

$/Acre for planting 
trees and shrubs 

$845.50 
Reseeding 

Cost 

$460,063 

$183,051 

Black Mesa 24-5-07 



Table: 24-5-08 
· Mine Area: Black Mesa Conv~yors 
Project: Conveyor Demolition 
Task: Demolish Conveyor 
Equipment: Miscellaneous 

Notes: 

Description 
Conveyor System (Labor) 

Quantity (ft) 
2,800 

Crew 
B-8 

1. The conveyor system includes the belt, pans, idlers, and supports. 
2. The unit cost includes concrete footing removal and disposal. 
3. Means B-8 crew removes 90.5 feet of conveyor per day 

Days 
31 

Unit Cost Demolition Cost 
$5,495 $170,011 

4. Daily Rate for means B-8 Crew is $5,495/day from RSMeans Site Work & Landscape Cost Data 2010. 

Black Mesa Conveyors 24-5-08 
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Table: 24-5-09 
Mine Area: Black Mesa Powerlines 
Project: Facilities-Powerlines 
Task: Remove Powerlines 
Equipment: Miscellaneous 

Assumptions: 

Description 
Powerline Removal (ft) 

Quantity 
107,574 

1. Means crew R-6 removes 1 mile of powerline per day. 

Days 
20 

Unit Cost 
$7,000.46 

Demolition Cost 
$142,626 

2. Daily rate for crew R-6 is $7,000.46/day from RSMeans Site Work & Landscape Cost Data 2010. 

Black Mesa Powerlines 24-5-09 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-10 
Black Mesa Scoria Pits 
Surface Ripping 
Dozer Ripping 
D11 R Dozer - Ripper Equipped 

Rip 3' of scoria pit prior to grading 

Characterization of Dozer and Rioper Used: 
011 R, three shank ripper, semi..:u blade 

Description of Ripping (ripping depth. cut spacing. cut length. and material tobe ripped}: 

-
Rip depth {ft) 3 
Cut spacing (ft!pa,ss) 6.4 Cycle = 300 I 120 + 0.25 
Cut length {ft) 300 Time Cut Speed Turn 
Speed (ftlmin) 120 Length Factor Time 

(fpm) 
Passes = 60 I 2.8 =I 21.8 Quantity of Material to be Ripped 

355,014 cy per hour min/hr Cycle Time 

Volume cut = 3.00 X 6.4 X 300 
per pass Tool Cut Cut-

Penetration Spacing Length 

Ripping = 213 X 21.8 =I 4655 
Production Volume cut Passes 

per pass per hour 

Hours = 355,014 4655 X 1.371 
Required Volume to Ripping Work Schedule 

be Ripped Production Factor 

Reference: Cat Handbook, Ed. 28, Table 24-2-9. 

=I 2.8 min/pass-

pass/hr I 

I 27 =I 213 bank cy/pass 
cf/cy 

hours 

=I 105 hours 

Black Mesa Scoria Pits 24-5-10 



Table: 24-5-11 
Mine Area: 
Project: 
Task: 
Equipment: 

Black Mesa Scoria Pits 
G~ade Scoria Pit Area 
Scoria Pit Grading 
D11R Dozer 

Earthmoving Activity 
Grade scoria pit to blend into surrounding area. 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use 
Average dozing distance (feet) 200 
Hourly production (from chart) 1500 
Grade (in percent) 0 
Grade Correction 1 
Material Unit Weight (lb/lcy) 2800 
Density Correction 0.82 

Productivity Adjustment Factors 
Operator Factor 
Is operator excellent (1) no 
Is operator average (.75) yes 
Is operator poor ( .6) no 

Material Factor 
no 

5000 

4500 

4000 

3500 

3000 ... 
.c 
>= 2500 
0 
..J 

2000 

1500 

1000 

Productivity 

Estimated Dozing Production 

. 
\ 
\ 
\ 
' \ 
" 

-

" "'~ ~verage D pzi~ ~et 

Loose stockpile (1.2) 
Hard to cut; frozen- Adjustment = 0.75 X 1.0 X 1.6 X 0.82 

with tilt cylinder (.8) 
without tilt cyliner (.7) 

Normal material (1) 
Hard to drift; (.8) 
Rock, rippeq or blasted (.75) 

Production Method/Blade Factor 
Slot dozing (1.2) 
Side by side dozing (1.2) 
Normal dozing (1.0} 

Poor Visibility 
(I.e;, dust, rain, snow, fog, 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet(1.0) 

Quantity of Material to be Moved 
355,014 

no Factor 
no 

yes 
no 
no 

no 
no 

yes Net Hourly 
Production 

no 

Hours 
yes Required 

cy 

References: Cat Handbook, Ed. 28, Table 24-2-9 

Operating 
Factor 

X 1.00 X 

Production 
Method 

= 1,500 X 

Normal Hourly 
Production 

(see graph above) 

= 355,014 I 
Volume 

to be Moved 

Material Grade Density 
Factor Factor Correction 

1.00 X 1.00 X 1.00 = l 0.62 
Visibility Elevation Direct 

Drive 
Trans 

0.62 =I 923 cy/hr 
Productivity 
Adjustment 

Factor 

922.5 X 1.371 =l 528 Hours 
Net Hourly Work Schedule 
Production Factor 

Black Mesa Scoria Pits 24-5-11 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-12 
Black Mesa Scoria Pits 
Topsoil Replacement 
Haul and Place Topsoil 
637E P-P Scraper 

1.6 ft. of topsoil disturbance area around scoria pits 

Characterization of Scraper Used (type. capacity. etc) 
637E P-P Scraper- capacity = 31 cy 

Description of Scraper Route (haul distance. % grade. average rolling resistance for each segment. etc.) 
Loaded Distance (ft) 1500 
Loaded Grade (%) 0 
Loaded Effective Grade(%) 5 

Empty Distance (ft) 
Empty Grade (%) 
Empty Effective Grade (%) 

Production Times 
Typical Load Time for 657E P-P 
Maneuver and spread or dump 

Loaded Travel Time (from chart) 
Empty Travel Time (from chart) 

Quantity of Material to be Moved 
189,341 

JAN 2012 

1500/ 
0 

cy 

5 

2.0 
1.2 

2.0 
1.6 

8000 

6000 
>. 

~ 
Q) 

r:::::-
O'Gi 
B g 4ooo 
r::::: 
J!! 
Ul 

c 

8000 

7000 

6000 
>. 

~ 
Q) 5000 
r:::::-
0~ 
Q) Q) 

g :::. 4000 
CIS 

iii c 3000 

Cycle Time = 

Cycles/Hour = 

Hourly = 
Production 

Hours = 
Required 

Reference: Table 24-2-9, Cat Handbook, Ed. 28 

637E P-P Loaded Travel Time 
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637E P-P Empty Travel Time 
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2.0 + 2.0 + 1.2 + 1.6 =I 6.8 
Load Loaded Maneuver Empty min 
Time Trip and Spread, Trip 

Time Time Time· 

60 6.8 =I 9 cycles/hr 
min/hr Cycle 

Time 
31 X 8.82 =I 274 cy/hr 

Adjusted Cycles/ 
Load (cy) Hour 

189,341 I 274 X 1.371 =I 949 hrs· 
Volume Hourly Work Schedule 

Production Factor 

Black Mesa Scoria Pits 24-5-12 
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. Table~ 
Mine Area: 
Project: 
Task: 
Equipment: 

24-5-13 
Black Mesa Scoria Pits 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
Black Mesa Mine regraded scoria pits 

Revegetation Area 
Area (acre) 73 

Revegetation = 
Seeding, fertilizing, $1,062.50 Costs 
mulching and fencing 
costs (per acre) 

Tree and Shrub Costs $0.00 
(per acre) 

Reseeding = 

Reseeding Cost $845.50 Costs 
(per acre) 

Percent Failure 50% 

References: Table 24-1-3 and Table 24-2-9 

73 * ( $1 ,062.50 + $0.00 )= $77,934 

Acres $/Acre for seeding, $/Acre for planting 
fertilizing, mulching trees and shrubs 

and fencing 

73 0.5 $845.50 $31,009 

Acres Failure Reseeding 
Cost 

Black Mesa Scoria Pits 24-5-13 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-5-21 
Black Mesa Permanent Roads 
Dozing to Narrow Road 
Doze Roads 
D11R Dozer 

Push 50' of gravel/scoria off the side of the road for burial. 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Estimated Dozing Production 

Description of Dozer Use: 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 
Material Unit Weight (lb/lcy) 
Density Correction 

Productivity Adjustment Factors 
Operator Factor 
Is operator excellent (1) 
Is operator average (.75) 
Is operator poor (.6) 

Material Factor 
Loose stockpile (1.2) 
Hard to cut; frozen -

with tilt cylinder (.8) 
without tilt cyliner (.7) 

Normal material (1) 
Hard to drift; (.8) 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor 
Slot dozing (1.2) 
Side by side dozing (1.2) 
Normal dozing (1.0) 

Poor Visibility 
(i.e., dust, rain, snow, fog, 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) 

Quantiti of Material to be Moved 
Length (ft) 
Width (ft) 
Total (cy) 

Reference: Cat Handbook, Ed. 28 

50 
4,550 

0 
1 

2,800 
0.82 

no 
yes 
no 

no 

no 
no 
no 

yes 
no 

no 
no 
yes 

no 

yes 

47,893 
50 

88,691 

5000 
' 4500 

4000 
3500 

... 3000 
.c 
):: 2500 
u 
...I 2000 

1500 
1000 
500 

0 
0 

\ 
\ 
\ 

~f\.. 

' "" :---.......... ----
100 200 300 400 500 

. Average Dozing Distance (feet) 

Productivity = 0.75 X 0.80 X 1.0 X 

Adjustment Operator Material Grade 
Factor Factor Factor Correction 

X 1.00 X 1.0 X 1.00 X 

Production Visibility Elevation 
Method 

Net Hourly = 4,550 X 0.49 =I 2243 cy/hr I 
Production Normal Hourly Productivity 

Production Adjustment 
(see graph above Factor 

Hours = 88691 2243 X 1.371 = 
Required Volume Net Hourly Work Schedule 

to be Moved Production Factor 

600 700 

0.82 
Density 

Correction 

1.00 = I 0.49 
Direct 
Drive 
Trans 

54 hrsl 

Black Mesa Permanent Roads 24-5-21 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-22 
Black Mesa Permanent Roads 
Surface Ripping to Narrow Road 
Dozer Ripping 
D11 R Dozer- Ripper Equipped 

Rip 3' of subbase to aid in vegetation establishment. 

Characterization of Dozer and Ripper Used: 
D11 R, three shank ripper, semi-u blade· 

Description of Ripping (ripping depth. cut spacing. cut length. and material to be ripped): 

Rip depth (ft) 3 
Cut spacing (ft!pass) 6.4 Cycle = 300 I 120 + 0.25 
Cut length (ft) 300 Time Cut Speed Turn 
Speed (ft/min) · 120 Length Factor Time 

(fpm) 

=I Passes = 60 I 2.8 21.8 Quantity of Material to be Ripped 
Length (ft) 4 7,893 per hour min/hr Cycle Time 
Width (ft) 50 
Total (cy) 266,072 

Volume cut = 3.00 X 6.4 X 300 
per pass Tool Cut Cut 

Penetration Spacing Length 

Ripping = 213 X 21.8 =I 4655 
Production Volume cut Passes 

per pass per hour 

Hours = 266,072 4655 X 1.371 
Required Volume to Ripping Work Schedule 

be Ripped Production Factor 

Reference: Cat Handbook, Ed. 28, Table 24-2-9. 

=I 2.8 min/pass 

pass/hr I 

I 27 =I 213 bank cy/pass 
cf/cy 

hours 

=I 78 hours 

Black Mesa Permanent Roads 24-5-22 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-23 
Black Mesa Permanent Roads 
Grade Ripped Areas 
Grading 
D11R Dozer 

Grade the cut and fills to blend into surrounding topography and to drain and bury road surface material a minimum of 3'. 

Characterization of Dozer Used (type. size. etc) 
D11 R, three shank ripper, U-.blade 

Production Rate (acres/shift) 

Acres to be Graded 
Length (ft) 
Width (ft) 

Total (acres) 

Hours 
Required 

= 

1.0 

47,893 
100 
110 

110 
Area to be 

Graded 
(acres) 

Note: Production rate based on PWCC experience. 

0.125 x 1.371 =I 1206 Hours 
~--------------~ Net Hourly Work Schedule 

Production Factor 
(acres/hr) 

Black Mesa Permanent Roads 24-5-23 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-24 
Black Mesa Permanent Roads 
Topsoil Replacement 
Haul and PlaGe Topsoil 

· 637E P-P Scraper 

Haul and place 1.6' topsoil to cover graded area. 

Characterization of Scraper Used (type. capacity. etc) 
637E P-P Scraper- capacity= 31 cy 

Description of Scraper Route (haul distance. % grade. average rolling resistance for each segment. etc.} 
· Loaded Distance (ft) 3000 · 

Loaded Grade(%) 0 
Loaded Effective Grade (%) 5 

Empty Distance (ft) 
Empty Grade (%) 
Empty Effective Grade (%) 

Production Times 

3000 
0 
5 

>- 8000 

~ 
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Ill c 0 
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Typical Load Time for 657E P-P 
Maneuver and spread or dump 

2.0 
1.2 

0 2 3 

Time(min) 

4 5 6 -10% 

Loaded Travel Time (from chart) 
Empty Travel Time (from chart) 

Quantity of,Material to be Moved 
Length (ft) 
Width (ft) 
Total (cy) 

Reference: Cat Handbook, Ed. 28 

4.0 
3.2 

47,893 
100 

283,810 

-+-12% 
--14% 
--16% 

637E P-P Empty Travel Time 

il ~~~~ ~ ··~ ii~ 
0 

-+-12% 
0 1 2 3 4 5 6 -.-14% 

Time(min) -+--16% 

Cycle Time = 2.0 + 4.0 + 1.2 + 3.2 
=I 

10.4 
Load Loaded Maneuver Empty min 
Time Trip and Spread Trip 

Time Time Time 

Cycles/Hour = 60 10.4 =I 6 cycles/hr 
min/hr Cycle 

Time 
Hourly = 31 X 5.77 =I 179 c~/hr 

Production Adjusted Cycles/ 
Load (cy) Hour 

= 283,810 179 X 1.371 = 2,176 hrs 
Volume Hourly Work Schedule 

Production Factor 

Black Mesa Permanent Roads 24-5-24 



Table: 24-5-25 
Mine Area: 
Project: 

Black Mesa Permanent Roads 
Revegetation " 

Task: Revegetation 
Equipment: Miscellaneous 

Revegetation Area Description 
Black Mesa Mine permanent roads 

Revegetation Area 
Area (acre) 110 

Seeding, fertilizing, $1,062.50 
. mulching and fencing 

costs (per acre) 

Tree and Shrub Costs $0.00 
(per acre) 

Reseeding Cost $845.50 
(per acre) 

Percent Failure 50% 

References: Table 24-1-3 

Revegetation 
Costs 

Reseedi!'Jg 
Costs 

= 

= 

110 * ( $1,062.50 + $0.00 )= $116,819 
Acres $/Acre for seeding, $/Acre for planting 

fertilizing, mulching trees and shrubs 
and fencing 

110 * 0.5 * $845.50 = $46,480 
Acres Failure Reseeding 

Cost 

Black Mesa Permanent Roads 24-5-25 



_Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-5-26 
Black Mesa Primary Roads 
Culvert Removal 
Culvert Removal/Disposal 
D11R Dozer 

Remove and dispose of culvert embankment material and culverts. 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 

300 
1100 

0 

5000 

4500 

4000 

3500 

a 

_\ 
\ 
\ 

Estimated Dozing Production 

Grade Correction 
Material Unit Weight (lb/lcy) 
Density Correction 

1 
2800 

~000 
~ 

~500 \ .. 

Productivity Adjustment Factors 
Operator Factor 

0.82 

no 

-2ooo 
1500 

1000 

500 

0 

' "'"'" ~ """"' ----Is operator excellent (1) 
Is operator average (.75) 
Is operator poor ( .6) 

yes 
~ 

no 
0 100 200 

Average38gzing Disf~~ce (feet)
500 

Material Factor 
Loose stockpile (1.2) 
Hard to cut; frozen -

with tilt cylinder (.8) 
without tilt cyliner (.7) 

Normal material (1) 
Hard to drift; (.8) 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor 
Slot dozing (1.2) 

no 

no 
no 

yes 
no 
no 

no 
· no 

Productivity 
Adjustment = 0.75 

Factor Operating 
Factor 

X 1.00 
Production 

Method 

X 1.0 X 1.0 X 

Material Grade 
Factor Factor 

X 1.00 X 1.00 
Visibility Elevation 

X 

Side by side dozing (1.2) 
Normal dozing (1.0) yes Net Hourly = 1,100 X 0.62 =I 676.5 cy/hr I 
Poor Visibility 
(I.e., dust, rain, snow, fog, 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) 

Quantity of Material to be Moved 
Total (cy) 

Culvert (ft) 
Culvert Disposal Cost (at $0.29/cf) 

no 

yes 

213,080 

5040 
$17,669 

Production 

Hours 
Required 

Normal Hourly Productivity 
Production Adjustment 

(see graph above) Factor 

= 213,080 676.5 X 1.371 = 
Total (cy) Net Hourly Work Schedule 
Volume Production Factor 

to be Moved 

Note: Quantity of m~terial and culvert are 40% of total for Black Mesa .portion of t~e cost. 

References: Cat Handbook, Ed. 28 

I 

600 700 

0.82 
Density 

Correction 

1.00 = 
Direct 
Drive 
Trans 

432 Hours 

Black Mesa Primary Roads 24-5-26 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-5-27 
. Black Mesa Primary Roads 
Surfacing Removal 
Surfacing Removal/Disposal 
D11R Dozer 

Push one foot of gravel/scoria off the side of the road for burial 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Estimated Dozing Production 

Description of Dozer Use 
Average dozing distance (feet) 80 
Hourly production (from chart) 3500 
Grade (in percent) 0 
Grade Correction 1 
Material Unit Weight (lb/lcy) 2800 
Density Correction 0.82 

Productivity Adjustment Factors 
Operator Factor 
Is operator excellent (1) no 
Is operator average (.75) yes 
Is operator poor (.6) ·no 

Material Factor 
Loose stockpile (1.2) no 
Hard to cut; frozen -

with tilt cylinder (.8) no 
without tilt cyliner (.7) no 

Normal material (1) no 
Hard to drift; (.8) yes 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 

5000 

. 4500 

4000 

3500 

',.;3000 
.c 
&5oo 
-2ooo 
1500 

1000 

500 

0 

.. 
\ 
\ 
\ 

'" 
" "' ~ ... ---

0 100 200 
Average38gzing DisfgRce (feet) 

500 

Productivity 
Adjustment = 0.75 X 0.8 X 1.0 

Factor Operating Material Grade 
Factor Factor Factor 

X 1.00 X 1.00 X 1.00 
Production Visibility Elevation 

Method 

X 

X 

Normal dozing (1.0) yes Net Hourly = 3,500 x 0.49 =I 1722 cy/hr I 

Poor Visibility 
(I.e., dust, rain, snow, fog, 
or darkness) (0.8) 

Elevation Factor 
· <7 ,500 feet (1 .0) · 

Quantity of Material to be Moved 

no 

yes 

Length (ft) 58,376 
Width (ft) 80 
Total (cy) 172,966 

References: Cat Handbook, Ed. 28 

Production Normal Hourly Productivity 

Hours 
Required 

Production Adjustment 
(see graph above) Factor 

= 172,966 
Total (cy) 
Volume 

to be Moved 

1722 X 1.371 = 
Net Hourly Work Schedule 
Production Factor 

I 

600 700 

0.82 
Density 

Correction 

1.00 = 
Direct 
Drive 
Trans 

138 Hours 

Black Mesa Primary Roads 24-5-27 

0 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-28 
Black Mesa Primary Roads 
Surface Ripping 
Dozer Ripping 
D11 R Dozer- Ripper Equipped 

Rip 3' of subbase to aid in vegetation establishment. 

Characterization of Dozer and Ripper Used: 
D11 R, three shank ripper, semi-u blade 

Description of Ripping (ripping depth. cut spacing. cut length. and material to be ripped): 

Rip depth (ft} 3 
Cutspacing (ft/pass) 6.4 Cycle = 300 I 120 + 0.25 
Cut length (ft) 390 Time Cut · Speed Turn 
Speed (ft/min) 120 Length Factor Time 

Quantity of Material to be Ripped Passes = 60 I 
(fpm) 
2.8 =I 21.8 

Length (ft) 58,376 per hour min/hr Cycle Time 
Width (ft) 80 
Total (cy) 518,898 

Volume cut = 3.00 X 6.4 X 300 
per pass Tool Cut Cut 

Penetration Spacing Length 

Ripping = 213 X 21.8 =I 4655 
Production Volume cut Passes 

per pass per hour 

Hours = 518,898 4655 X 1.371 
Required Volume to Ripping Work Schedule 

be Ripped Production Factor 

Reference: Cat Handbook, Ed. 28, Table 24-2-9. 

=f 2.8 min/pass 

pass/hr I 

~ 

I 27 =I 213 bank cy/pass. 
cf/cy 

hours 

=I 153 hours 

Black Mesa Primary Roads 24-5-28 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-29 
Black Mesa Primary Roads 
Grade Ripped Areas 
Grading 
D11 R Dozer 

Grade the cut and fills to blend into surrounding topography and to drain and bury road surface material a minimum of 3'. 

Characterization of Dozer Used (type. size. etc) 
D11 R, three shank ripper, U-blade 

Production Rate {acres/shift) 

Acres to be Graded 
Length {ft) 
Width {ft) 

Total {acres) 

Hours 
Required 

1.0 

58,376 
200 
268 

268 
Area to be 

Graded 
{acres) 

Note: Production rate based on PWCC experience. 

0.125 x 1.371 = 2941 Hours 
-:N:-:-e....;;t~H~o..;;..u-:-rly- Work Schedule L...-----..;......;.....;....~--; 

Production Factor 
{acres/hr) 

Black Mesa Primary Roads 24-5-29 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-30 
Black Mesa Primary Roads 
Topsoil Replacement 
Haul and Place Topsoil 
637E P-P Scraper 

Haul and place 1 .6' topsoil to cover graded area. 

Characterization of Scraper Used (type; capacity. etc) 
637E P-P Scraper- capacity = 31 cy 

Description of Scraper Route (haul distance. % grade. average rolling resistance for each segment. etc.) 
Loaded Distance (ft) 3000 
Loaded Grade (%) 0 
Loaded Effective Grade (%) 5 

Empty Distance {ft) 3000 
Empty Grade (%) 0 
Empty Effective Grade (%) 5 

Production Times 
Typical Load Time for 657E P-P 2.0 
Maneuver and spread or dump 1.2 

Loaded Travel Time (from chart) 4.0 
Empty Travel Time (from chart) 3.0 

Quantity of Material to be Moved 
Length (ft} · 
Width (ft) 
Total (cy) 

Reference: Cat Handbook, Ed. 28 

58,376 
200 

691,864 

8000 

>. 

~ 6000 
(I) 

c-
0 G) 4000 (1),! 
(,)-
c 
Ill 
Ui 2000 
i5 

0 

8000 
>. 7000 
~ 6000 
~ _5ooo 
0 G) 4000 (1),! 
g- 3000 

~ 2000 
i5 1000 

0 

0 

0 

Cycle Time 

--

~-

= 

637E P-P Loaded Travel Time &,. v~ ~~~ ~ 

~ ,.......v ,....I" . _~.---~---" 

~~ ~~ .......... 
~ ............. ........... b--"~ .&. 

_,~ ""'v ..... .......... ,....,. -- ---- ~----

v~ ~-~~ ,.,. 1-~-' -~--~ 

~~ ~:::::~ 

1 2 3 4 5 

Time (min) 

637E P-P Empty Travel Time 
....... ... 

&~ /,. / ...... . ...... ~ 

A~ ,......."' ~I-' 1--"~---"- -~ 
~~ I-'/ ...... ~..-' ............ k:::~ 

:::::::;;o-

"'~ "'v~ 
e~~ ~~ 

~~ ~=== ~!""""""" 
~-

2 

2.0 + 

......... ...... ~,.,:: ~::::::::=::::-
t::, ..... ..... -

3 

Time(min) 

4.0 + 

4 

1.2 
Load Loaded Maneuver 
Time Trip and Spread 

Time Time 

5 

+ 

~-

3.0 
Empty 
Trip 
Time 

Cycles/Hour = 60 10.2 =I 6 cycles/hr 
min/hr Cycle_ 

Time 
Hourly = 31 X . 5.88 =I 182 cy/hr 

Production Adjusted Cycles/ 
Load (cy) Hour 

Hours = 691,864 I 182 X 1.371 =I 5203 
Required Volume Hourly Work Schedule 

Production Factor 

~0% 

~2% 

....,.._4% 

--*--.6% 
~8% 

-10% 
-i-12% 
--14% 

6 --16% 

--+-0% 
-2% 
....,.._4% 

--*--6% 
~8% 

-10% 
-i-12% 
--14% 
-+-16% 

6 

=I 10.2 
min 

hrs 

Black Mesa Primary Roads 24-5-30 



Table: 
Mine Area: 
Project: 
Task:. 

. Equipment: 

24-5-31 
Black Mesa Primary Roads 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
Black Mesa Mine primary roads 

Revegetation Area 
Area (acre) 268 

Revegetation = __ 2_6_8 ____ * ( $1 ,062.50 + 
Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

Tree and Shrub Costs 
(per acre) 

Reseeding Cost 
(per acre) 

Percent Failure 

$1,062.50 

$0.00 

$845.50 

50% 

References: Table 24-1-3 

Costs Acres $/Acre for seeding, 

Reseeding = 268 
Costs Acres 

fertilizing, mulching 
and fencing 

0.5 * 
Failure 

$0.00 ) = $284,777 
$/Acre for planting 
trees and shrubs 

$845.50 
Reseeding 

Cost 

= $113,308 

Black Mesa Primary Roads 24-5-31 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-5-32 
Black. Mesa Ancillary Roads 
Culvert Removal 
Culvert Removal/Disposal -
D11R Dozer 

Remove and dispose of culvert embankment material and culverts. 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Estimated Dozing Production 

Description of Dozer Use 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 
Material Unit Weight (lb/lcy) 
Density Correction 

Productivity Adjustment Factors 
Operator Factor 
Is operator excellent (1) 
Is operator average (.75) 
Is operator poor (.6) 

Material Factor 
Loose stockpile (1.2) 
Hard to cut; frozen-

with tilt cylinder (.8) 
without tilt cyliner (.7) 

Normal material (1) 
Hard to drift; (.8) 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor 
Slot dozing (1.2) 
Side by side dozing (1.2) 
Normal dozing (1.0) 

Poor Visibility 
(I.e., dust, rain, snow, fog, 
or darkness) (0.8) 

300 
1100 

0 
1 

2800 
0.82 

no 
yes 
no 

no 

no 
no 
yes 
no 
no 

no 
no 
yes 

no 

5000 
4500 

4000 
3500 

... 3000 
..c 
):: 2500 
0 
..J 2000 

1500 
1000 

_\ 
\ 
\ 

'I\.. 

' ., --............. -500 

0 
0 100 200 300 400 500 

Average Dozing Distance (feet) 

Productivity 
Adjustment = 0.75 X 1.0 X 1.0 

Factor Operating Material Grade 
Factor Factor Factor 

X 1.00 X 1.00 X 1.00 
Production Visibility Elevation 

Method 

Net Hourly = 1,100 X 0.62 =I 676.5 
Production Normal Hourly Productivity 

Production Adjustment 
see graph above) Factor 

Hours = 196,27.2 676.5 X 1.371 

600 700 

X 0.82 
Density 

Correction 

X 1.00 
Direct 
Drive 
Trans 

cy/hr I 

= I 398 Elevation Factor 
<7,500 feet (1.0) yes . Required Total Net Hourly Work Schedule 

Quantity of Material to be Moved 
196,272 

Culvert (ft) 
Culvert Disposal Cost (at _$0.29/cf) 

cy 

4640 
$17,418 

Volume Production 
to be Moved 

Note: Quantity of material and culvert are 40% of total for Black Mesa portion of the cost. 

References: Cat Handbook, Ed. 28 

Factor 

= 

Hours 

Black Mesa Ancillary Roads 24-5-32 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-5-33 
Black Mesa Ancillary Roads 
Surfacing Removal 
Surfacing Removal/Disposal 
D11RDozer 

Push one foot of gravel/scoria off the side of the road for buria.l 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 
Material Unit Weight (lb/lcy) 
Density Correction 

Productivity Adjustment Factors 
Operator Factor 
Is operator excellent (1) 
Is operator average (.75) 
Is operator poor (.6) 

Material Factor 

25 
5000 

0 
1 

2800 
0.82 

no 
yes 
no 

Loose stockpile (1.2) no 
Hard to cut; frozen -

with tilt cylinder (.8) no 
without tilt cyliner (.7) no 

Normal material (1) no 
Hard to drift; (.8) yes 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 

5000 
4500 
4000 
3500 

.E 3000 
~ 2500 
_. 2000 

1500 
'1000 

500 
0 

0 

Productivity 
Adjustment = 

Factor 

X 

Estimated Dozing Production 

.\ 
\ 
\ 

\.. 

' "' ............... _ 
----

100 200 300 400 500 

Average Dozing Distance (feet) 

0.75 X 0.8 X 1.0 
Operating Material Grade 

Factor Factor Factor 

1.00 X 1.00 X 1.00 
Production Visibility Elevation 

Method 

600 700 

X 0.82 
Density 

Correction 

X 1.00 
Direct 
Drive 
Trans 

Side by side dozing (1.2) no 
Normal dozing (1.0) yes Net Hourly = 5,000 x 0.49 =I 2460 cy/hr I 

Poor Visibility 
(I.e., dust, rain, snow, fog, no 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) 

Quantity of Material to be Moved 
Length (ft) 
Width (ft) 
Total (cy) 

yes 

187990 
25 

174,065 

References: Cat Handbook, Ed. 28 

Production Normal Hourly Productivity 
Production Adjustment 

(see graph above) Factor 

Hours = ~~17-:-4-:-,0-:-6_5~ 
Required Total (cy) 

Volume 
to be. Moved 

2460 X 1.371 = 
Net Hourly Work Schedule 
Production Factor 

I 97 

= 

Hours 

Black Mesa Ancillary Roads 24-5-33 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-34 
Black Mesa Ancillary Roads 
Surface Ripping 
Dozer Ripping 
D11 R Dozer- Ripper Equipped 

Rip 3' of subbase to aid in vegetation establishment. 

Characterization of Dozer and Ripper Used: 
D11 R, three shank ripper, semi-u blade 

Description of Ripping (ripping depth. cuf spacing. cut length. and material to be·ripped): 

Rip depth {ft) 3 
Cut spacing (ftlpass) 6.4 Cycle = 300 I 120 + 0.25 
Cut length (ft) 300 Time Cut Speed Turn 
Speed (ftlmin) 120 Length Factor Time 

(fpm) 

=I Passes = 60 I 2.8 21.8 Quantity of Material to be Ripped 
Length (ft) 187,990 per hour min/hr Cycle Time 
Width (ft) 25 
Total (cy) 522194 

Volume cut = 3.00 X 6.4 X 300 
per pass Tool Cut Cut 

Penetration Spacing Length 

Ripping = 213 X 21.8 =I 4655 
Production Volume cut Passes 

per pass per hour 

Hours = 522,194 I 4655 X 1.371 
Required Volume to Ripping Work Schedule 

be Ripped Production Factor 

Reference: Cat Handbook, Ed. 28 

=I 2.8 min/pass 

pass/hr I 

I 27 =I 213 bank cy/pass 
cf/cy 

hours 

=I 154 hours 

Black Mesa Ancillary Roads 24-5-34 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-35 
Black Mesa Ancillary Roads 
Grade Ripped Areas 
Grading 
D11R Dozer 

Grade the cut and fills to blend into surrounding topography and to drain and bury road surface material a minimum of 3'. 

Characterization of Dozer Used (type. size. etc) 
D11 R, three shank ripper, U-blade 

Production Rate (acres/shift) 

Acres to be Graded 
Length (ft) 
Width {ft) 

Total (acres) 

Hours 
Required 

= 

1.0 

187,990 
80 

345 

345 
Area to be 

Graded 
{acres) 

Note: Production rate based on PWCC experience. 

0.125 X 1.371 =I 
-N....,-et-H-ou-r~ly- Work Schedule L.----------1 

3788 Hours 

Production Factor 
(acres/hr) 

Black Mesa Ancillary Roads 24-5-35 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-36 
Black Mesa·Ancillary Roads 
Topsoil Replacement 
Haul and Place Topsoil 
637E P-P Scraper 

Haul and place 1.6' topsoil to cover graded area. 

Characterization of Scraper Used (type. capacity. etc) 
637E P-P Scraper- capacity= 31 cy 

Description of Scraper Route (haul distance.% grade; average rolling resistance for each segment. etc.) 
Loaded Distance (ft) 3000 
Loaded Grade(%) 0 
Loaded Effective Grade (%) 5 

Empty Distance (ft) 
Empty Grade(%) 
Empty Effective Grade(%) 

Production Times 

3000 
0 
5 

8000 

i 
CIJ 6000 
c-
O G) 4000 Bg 
c 
~ 2000 

c 0 

637E P-P Loaded Travel Time 

~~· ~.A ~---~>< 

~~ 
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~~ 
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!--- .... 
...,I--' ........ ~--- -r- --"""~ -1---~--" 

,t::-:: ~::::;... 
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..L 

~--~= 

~0% 

-2% 
.......... 4% 
--*-6% 
~8% 

-:-e-10% 
~12% 

Typical Load Time for 657E P-P 
Maneuver and spread or dump 

2.0 
1.2 

0 2 3 

Time (min) 

4 5 6 --14% 

Loaded Travel Time (from chart) 
Empty Travel Time (from chart) 

Quantity of Material to be Moved 
Length (ft) 
Width (ft) 
Total (cy) 

Reference:. Cat Handbook, Ed. 28 

4.0 
2.4 

187,990 
80 

891,212 

--16% 

637E P-P Empty Travel Time 
>o 8000 ~0% 
ca 

~~ ~~~ ..... ~ ..-1--'~--' -2% 3: 6000 .......... 4% CIJ 
~~ 

..... """ ..... .... 
~==· c- ~~~~~~ .......... .......... 
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--14% 

6 ~16% 
Time (min) 

Cycle Time = 2.0 + 4.0 + 1.2 + 2.4 
=I 

9.6 
Load Loaded Maneuver Empty min 
Time Trip and Spread Trip 

Time Time Time 

Cycles/Hour = 60 9.6 =I 6 cycles/hr 
min/hr Cycle 

Time 
Hourly = 31 X 6.25 =I 194 cy/hr 

Production Adjusted Cycles/ 
Loadlcy) Hour 

Hours = 891,2·12. I 194 X 1.371 =I 6308 hrs 
Required Volume Hourly Work Schedule 

Production Factor 

Black Mesa Ancillary Roads 24-5-36 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-5-37 
Black Mesa Ancillary Roads 
Re\fegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
Black Mesa Mine ancillary roads 

Revegetation Area 
Area (acre) 345 

Revegetation = 
Seeding, fertilizing, $1,062.50 Costs 
mulching and fencing 
costs (per acre) 

Tree and Shrub Costs $0.00 
(per acre) 

Reseeding = 
Reseeding Cost $845.50 Costs 
(per acre) 

Percent Failure 50% 

References: Table 24-1-3 

345 * ( $1 ,062.50 + $0.00 )= $366,831 
Acres $/Acre for seeding, $1 Acre for planting 

fertilizing, mulching trees and shrubs 
and fencing 

345 * 0.5 * $845.50 = $145,956 
Acres Failure Reseeding 

Cost 

Black Mesa Ancillary Roads 24-5-37 



Table: 24-5-38 Page 1 
Mine Area: 
Project: 

Black Mesa Water Storage and Sedimentation Ponds 
Clean Out Sediment 

Task: Sediment Removal 
Equipment: D11R Dozer 

Earthmoving Activity: 
Sediment removal/disposal (65%) from pond areas. 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 
.Material Unit Weight (lb/lcy) 
Density Correction 

Productivity Adjustment Factors 
Operator Factor 
Is operator excellent (1) 
Is operator average (.75) 
Is operator poor (.6) 

200 
1600 

0 
1 

2800 
0.82 

no 
yes 
no 

5000 

4500 

4000 

3500 

... 3000 
.c 
>= 2500 
0 
-' 2000 

1500 

1000 

500 

0 
0 

no Productivity 
Material Factor 
Loose stockpile (1.2) 
Hard to cut; frozen - Adjustment = 

with tilt cylinder (.8) 
without tilt cyliner (.7) 

Normal material (1) 
Hard to drift; (.8) 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor 

no 
no 

yes 
no 
no 

Slot dozing {1.2) no 
Side by side dozing (1.2) no 

. Factor 

X· 

Estimated Dozing Production 

\ 
\ 
\ 

'"" " -~ 
~ ....... 

-----
100 200 300 400 500 

Average Dozing Distance (feet) 

0.75 X 1.0 X 1.0 
Operating Material Grade 

Factor Factor Factor 

1.00 X 1.00 X 1.00 
Production Visibility Elevation 

Method 

600 700 

X 0.82 
Density 

Correction 

X 1.00 
Direct 
Drive 
Trans 

Normal dozing (1.0) yes Net Hourly = 1 ,600 x 0.62 = L.l _...;;..9.:;;..84~_c,;;..!y..;.../h_r ..... l 

Poor Visibility 
(I.e., dust, rain, snow, fog, no 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) yes 

Production Normal Hourly Productivity 

Hours 
Required 

Production Adjustment 
(see graph above) Factor 

= 237,640 
Volume 

to be Moved 

I 984 X . 1 .371 = 
Net Hourly Work Schedule· 
Production Factor 

I 331 Hours 

Quantity of Material to be Moved 
237,640 cy 

~~Sh7ff9 
Notes: tt- .+ 1J 
1. Qu~ntity of material to be m~~ed based on 65% of t~tal sediment, 2?% is ass~med in the incised ~ '- ~ 

port1on of the pond, not reqUJnng removal and 10% 1s cleaned out w1th a draghne. ~ J I\ ~- 1 2012 · 
2. Quantity of material is based on 40% (Black Mesa portion of cost) of water storage and sedimentation ponds OJ 

('\..J 

cC 
0-

~-
References: Table 24-2-10 and Cat Handbook, Ed. 28 

Black Mesa Water Storage and Sedimentation Ponds 24-5-38 



Table: 
Mine Area: 
Project: 
Task:. 
Equipment: 

Earthmoving Activity: 

24-5-38(cont.) Page 2 
Black Mesa Water Storage and Sedimentation Ponds 
Clean Out Sediment 
Sediment Removal 
9225 American Dragline 

Sediment removal/disposal {10%) from pond areas with a dragline. 

Characterization of Dragline Used (type, size. etc): 
9225 American Dragline, bucket capacity (yd3

) = 2 

Swing depth and angle correction3 0.9 
Productivity = 
Adjustment 

Factor 

0.75 X o.9 = ~....I _o_.6_8 _ __. 
Productivity Adjustment Factors 
Operator Factor 
Is operator excellent (1) 
Is operator average (.75) 
Is operator poor ( .6) 

Quantity of Material to be Moved1 

no 
yes 
no 

36,560 cy 

Net Hourly 
Production 

Hours 

= 

= 

Operating 
Factor 

145 
Normal Hourly 

Production 

36,560 

X 

I 

Swing 
Factor 

0.68 
Productivity 
Adjustment 

Factor 

98 

=I 98 

X 1.371 

cy/hr 

=I 
Required Volume Net Hourly Work Schedule 

to be Moved Production Factor 

Notes: 1 . Quantity of material to be moved based on 65% of total sediment, 25% is assumed in the incised 
portion of the pond, not requiring removal and 10% is cleaned out with a drag line. 

I 

512 Hours 

2. Quantity of material is based on 40% (Black Mesa portion of cost) of water storage and sedimentation ponds .. 
3. Production rate based on Peabody experience. 
4. Optimum depth of cut is 11 .8 feet. 

Reference: Table 24-2-10 

Black Mesa Water Storage and Sedimentation Ponds 24-5-38 (cont.) 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-5-39 
Black Mesa Water Storage and Sedimentation Ponds 
Embankment Removal 
Grade Embankment into Basin 
D11R Dozer 

Blade embankment material into surrounding drainage, pond area or sides of drainage. 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Estimated Dozing Production 

Description of Dozer Use 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 
Material Unit Weight (lb/lcy) 
Density Correction 

Productivity Adjustment Factors 
Operator Factor 

200 
1600 

0 
1 

2800 
0.82 

Is operator excellent (1) no 
Is operator average (.75) yes 
Is operator poor (.6) no 

Material Factor 
Loose stockpile (1.2) 
Hard to cut; frozen -

with tilt cylinder (.8) 
without tilt cyliner (. 7) 

Normal material (1) 
Hard to drift;· (.8) 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor 

no 

no 
no 
yes 
no. 
no 

Slot dozing (1.2) no 
Side by side dozing (1.2) no 

5000 

4500 

4000 

3500 

... 3000 
.c 
):: 2500 u 
...I 2000 

1500 

1000 

500 

0 
0 

Productivity 
Adjustment = 

Factor 

X 

\ 
\ 
\ 

~I\. 

.. ~ 

"" ............... ..... ----
100 200 300 400 500 

Average Dozing Distance (feet) 

0.75 X 1.0 X 1.0 
Operating Material Grade 

Factor Factor Factor 

1.00 X 1.00 X 1.00 
Production Visibility Elevation 

Method 

600 700 

X 0.82 
Density 

Correction 

X 1.00 
Direct 
Drive 
Trans. 

Normal dozing (1.0) yes Net Hourly = 1 ,600 . x 0.62 = L-1 ___ ..;;...98;;_4;......____;,c~y/_h__.rl 
Production Normal Hourly Productivity 

Poor Visibility 
(I.e., dust, rain, snow, fog, no 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) 

Quantity of Material to be Moved 
322,578 

yes 

cy 

Hours 
Required 

References: ·Table 24-2-10 and Cat Handbook, Ed. 28 

Production Adjustment 
see graph above) Factor 

= 322,578 984 
Total Net Hourly 

Volume Production 
to be Moved 

X 1.371 = I·· 4so 
Work Schedule 

Factor 

= 

Hours 

Black Mesa Water Storage and Sedimentation Ponds 24-5-39 



Table: 24-5-40 
Mine Area: 
Project: 

Black Mesa Water Storage and Sedimentation Ponds 
Grade Pond Areas 

Task: Grading 
Equipment: D11R Dozer 

Earthmoving Activity 
Grade the cut and fills to blend into surrounding topography and to drain and bury road surface material a minimum of 3'. 

Characterization of Dozer Used (type. size. etc) 
D11 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
215 acres 

Hours 
Required 

= 215 
Area to be 

Graded 
(acres) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-10 

JAN 2012 

0.125 x 1.371 = I 2359 Hours 
~--------------------~ Net Hourly Work Schedule 

Production Factor 
(acres/hr) 

Black Mesa Water Storage and Sedimentation Ponds 24-5-40 



Table: 24-5-41 
Mine Area: 
Project: 

Black Mesa Water Storage and Sedimentation Ponds 
Topsoil Replacement 

Task: Haul and Place Topsoil 
Equipment: 637E P-P Scraper 

Earthmoving Activity 
Haul and place 1.6' topsoil to disturbed pond areas. 

Characterization of Scraper Used (type. capacity. etc) 
637E P-P Scraper - capacity = 31 cy 

Description of Scraper Route (haul distance. % grade. average rolling resistance for each segment. etc.) 
Loaded Distance {ft) 1 000 
Loaded Grade (%) 0 
Loaded Effective Grade (%) 5 

Empty Distance (ft) 
Empty Grade(%) 
Empty Effective Grade(%) 

Production Times 

1000 
0 
5 

G) 

c-

8000 

6000 

. 0 G) 4000 
B~ 
c 
~ 2000 
c 

0 

~~ 
-~1"'" 

637E P-P Loaded Travel Time 

~'· I-'~ ~ ...... ~ 

~~ 
I? ,.'/ 

~ .... 
:.,...-1-o' 

~~ 
-:,....""" 

l;'~ .... ~ .... ~ 
~~ 

~,. 
,,... 

,...!--" !--"~-""" ~------
""' .... ~~ ~ .... --1-~--" 

!--" 1.--

~:;:::::::;... 

-~ 

.a. 
~.--~::: 

Typical Load Time for 657E P-P 
Maneuver and spread or dump 

2.0 
1.2 0 2 3 4 5 

Loaded Travel Time (from chart) 0.8 
Empty Travel Time (from chart) 0.6 

Quantity of Material to be Moved 
555,090 cy 

lf 8000 
~ 7000 
r;- 6000 
3:: 5000 
g 4000 
~ 3000 
g 2000 
~ 1000 
c 0 

Cycle Time 

~· 
0 

= 

Time (min} 

637E P-P Empty Travel Time 

1.-111. ... 
~~ c::~ .L 

,.. .... .... .... 
~~ I/!"" !.--' ...... ~r---1"" ~~~ 

~~ I"" ..,..I-' ........ - k,:::~ ~~ 

~~ ...... ,..~-"'" .... r---!--"_ ~~!===' 
'e~,.. .... ~ l.oooo~ ~I"'" 

L..ll~ ...... ~ :::;. .... -
ii"'-

1 2 3 4 5 

Time {min} 

2.0 + 0.8 + 1.2 + 0.6 

-+-0% 
-2% 
__......_4% 

--*-6% 
-*-8% 
-10% 
--r-12% 

6 --14% 
-· -16% 

-+-0% 
-2% 
__......_4% 

--*-6% 
-*-8% 
-10% 
--r-12% 

6 --14% 
-+-16% 

4.6 
Load Loaded Maneuver Empty =I min 
Time Trip and Spread Trip 

Time Time Time 

Cycles/Hour = 60 I 4.6 =I 13 cycles/hr 
min/hr Cycle 

Time 
Hourly 31 X 13.04 =I 404 cy/hr 

Production Adjusted Cycles/ 
Load{cy) Hour 

Hours = 555,090 404 X 1.371 =I 1883 hrs 
Required Volume Hourly Work Schedule 

Production Factor 

References: Table 24-2-10 and Cat Handbook, Ed. 28 

Black Mesa Water Storage and Sedimentation Ponds 24-5-41 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-5-42 
Black Mesa Water Storage and Sedimentation Ponds 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
Black. Mesa Mine regraded sedimentation and water storage ponds. 

Revegetation Area 

Area (acre) 215 
Revegetation = 215 * ( $1 ,062.50 + 

. Seeding, fertilizing, $1,062.50 Costs Acres $/Acre for seeding, 
mulching and fencing · fertilizing, mulching 
costs (per acre) and fencing 

Tree and Shrub Costs $0.00 
(per acre) 

Reseeding = 215 * 0.5 * 
Reseeding Cost $845.50 Costs Acres Failure 

(per acre) 

Percent Failure 50% 

References: Table 24-1-3 

$0.00 )= $228,480 
$/Acre for planting 
trees and shrubs 

$845.50 = $90,908 
Reseeding 

Cost 

Black Mesa Water Storage and Sedimentation Ponds 24-5-42 

0 



Table: 24-5-43 Page 1 
Mine Area: Black Mesa Environmental Monitoring Sites 
Project: Off Permit Environmental. Monitoring Sites 
Task: Concrete Removal/Disposal 

Environmental Monitoring Sites 

Approximately 7 off-permit environmental monitoring sites will exist in 2010. The sites vary in size and disturbance area. 
Ten of these sites are minor sites consisting only of a single riser (e.g., alluvial monitoring well, precipitation gage, or 
crest gage). The remaining six sites are slightly larger and may include concrete flumes, steel sediment sample 
structures, or overhead steel catwalk structures, etc. for stormwater sampling. In order to be conse.rvative, Peabody 
included enough reclamation liability costs to remove the monitoring structures, grade and blend the site, assuming the 
entire bonding area is disturbed, and reclaim and revegetate the site. Following is a list of monitoring sites and 
estimated bonding area: 

Bond Area Bond Area 
Site ID (acres) Site ID (acres) 

ALUV77 1 CG34 3 
ALUV95 1 SW16 3 

2 acres SW25 3 
SW26 3 

SW155 ~ 
15 acres 

Total Reclamation Area = 17 acres 

Black Mesa Environmental Monitoring Sites 24-5-43 



Table: 24-5-43 (cont.) Page 2 
Mine Area: Black Mesa Environmental Monitoring Sites 
Project: Off Permit Environmental Monitoring Sites 
Task: Site Reclamation 
Equipment Concrete Removal/Disposal 

Description 
Demolish steel and concrete at five SW sites 

Concrete/materials to grout alluvial wells (minor sites) 
Laborer (minor sites) 

Pickup Truck (minor sites) 

Estimator Notes 
1. Volume dimensions are 300' x 1 0' x 6'. 
2. Assume 4 hours a_t each site. 
3. Assume pickup truck is $15.14 perhour. 
4. Assume 60% of total cost for Kayenta Mine portion of cost. 

Quantity (fe> 
18000 

1 
2 
1 

Unit Cost 
0.41 
50 

77.16 
60.56 

No. of Sites 
5 
2 
7 
7 

Total Cost= 
40% of Total Cost= 

Total 
. $36,900 

$100 
$1,080 
$424 

$38,504 
$ 15,402 

Black Mesa Environmental Monitoring Sites 24-5-43 (cont.) Page 2 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

. Earthmoving Activity 

24-5-44 Page 1 
Black Mesa Environmental Monitoring Sites 
Grade Reclaimed Area 
Site Reclamation 
D11R Dozer 

Grade the cut and fills to bien~ into surrounding topography and to drain (SW sites). 

Characterization of Dozer Used (type. size. etc) 
D11 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
Total {acres) 6 

= 6 66 Hours Hours 
Required Area to be 

Graded 
(acres) 

0.125 X 1.371 =I 
~--------------------~ Net Hourly Work Schedule 

Production Factor 
{acres/hr) 

Notes: Production rate based on PWCC experience. 
Acres based on 40% of total acres for Black Mesa portion of the cost. · 

References: Cat Handbook, Ed. 28 

Black Mesa Environmental Monitoring Sites 24-5-44 



Table: 
Mine Area: 
Project: 
Task: 

24-5-44 (cont.) Page 2 
Black Mesa Environmental Monitoring Sites 
Revegetation 
Site Reclamation 

Equipment: Miscellaneous 
Revegetation Area Description 
Black Mesa Mine· percentage of revegetating the five "SW" sites 

Revegetation Area 
Area (acre) 6 

Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

Tree and Shrub Costs 
(per acre) 

Reseeding Cost 
(per acre) 

Percent Failure 

$1,062.50 

$0.00 

$845.50 

50% 

Revegetation 
Costs 

Reseeding 
Costs 

= 

= 

6 
Acres 

6 
Acres 

,* ( $1 ,062.50 
$/Acre for seeding, 
fertilizing, mulching. 

and fencing 

* 0.5 
Failure 

Note: Revegetation area based on 40% of total area for Black Mesa portion of cost. 

References: Table 24-1-3 

+ $0.00 ) = 
$/Acre for planting 
trees and shrubs 

$845.50 = 
Reseeding 

Cost 

$6,375 

$2,537 

Black Mesa Environmental Monitoring Sites 24-5-44 (cont.) 



Table: 24-5-45 
Mine Area: Black Mesa Monitoring Wells 

Reclaim Monitoring Wells 
Well/Site Reclamation 
Miscellaneous 

Project: 
Task: 
Equipment: 

Environmental Monitoring Water Wells 

Approximately 62 monitoring water wells will exist in 2010. 
Well abandonment procedures to be used include: 
1) Cutting the casing off a foot below ground level or even with the ground surface; 
2) Filling the well bore from the bottom to within 20 feet of the surface with bentonite or cuttings/gravel; 
3) Grouting the top 20 feet of the well bore with cement; 
4) Removing all locking well covers and protective fences; 
5) Scarifying and seeding the ground surface in the immediate vicinity of the well. 

Abandonment cost per well = 

Reclamation 
Cost 

$1,000 per well 

= _ ___;;.6,;;;;.2 __ X $1 ,000 
Number of Cost per 

Wells Well 

Note: Reclamation Cost based on 40% of total for Black Mesa portion of the cost. 

X 0.4 
40%of 

Total 

=.___ l---:$_2....:4,~80_0_, 

Black Mesa Monitoring Wells 24-5-45 



Table: 24-5-50 
Mine Area: Black Mesa Draglines 
Project: Dragline Removal 
Task: Disassemble and Remove Draglines 
Equipment: Miscellaneous 

Description 
8750. Dragline 

Quantity (units)). 
1 

Note: Cost based on PWCC experience. 

- !If Jiii!!L!!I!!!LI!!t ... T .. 

Unit Cost 
$200,000.00 

Removal Cost 
$200,000 

Total $200,000 

With the current resale market for large excavators, this is conservative. 

Black Mesa Draglines 24-5-50 



ATTACHMENT 24-5 

FACILITIES AREA (CATEGORY V) WORKSHEETS 
Major Facilities 

(Separate Sets .for Black Mesa, Kayenta, and the Joint Facilities) 

Demolish Facilities 

Concrete Removal/Disposal· 

Surfacing Removal/Disposal 

Dozer Ripping 

Facilities Area Grading. 

Haul and Place Topsoil 

Revegetation 

Convey~rs 

Demolish Conveyor 

Power lines 

Powerline Removal 

Scorta Pits 

Dozer Ripping 

Scoria Pit Grading 

Haul and Place Topsoil 

Revegetation 

Land farm 

Haul Landfarm Material 

Dozer Ripping 

Landfarm Grading 

Haul and Place Topsoil 

Revegetation 

Airport (Joint Only) 

Asphalt Removal/Disposal 

Dozer Ripping 

Permanent Roads 

Doze Roads 

Dozer Ripping 

Grading 

Haul and Place Topsoil 

Revegetation 

Primary Roads 

Culvert Removal/Disposal 

Surfacing Removal/Disposal 

Dozer Ripping 

Grading 



ATTACHMENT 24-5 

FACILITIES AREA (CATEGORY V) WORKSHEETS· 

Primary Roads 
(Continued) 

Ancillary Roads 

Water Storage and 
Sedimentation Ponds 

(Continued) 

Haul and Place Topsoil 

Revegetation 

Culvert Removal/Disposal 

SUrfacing Removal/Disposal 

Dozer Ripping 

Grading 

Haul and Place Topsoil 

Revegetation 

Sediment Removal 

Grade Embankment into Basin 

Grading 

Haul and Place Topsoil 

Revegetation 

Environmental Monitoring Sites 

Concrete Removal/Disposal 

Site Reclamation 

Monitoring Wells 

Well Reclamation 

N-11 Coal Handling Facility 

Cut/Fill Earthwork 

Grading 

Draglines and Shovels 

Removal 

Equipment Requirements and On-Site Mobilization 

Equipment Requirements 

On-Site Mobilization 



a• 
'~· 

Area: 
Project: 
Task: 
Equipment" 

24-5-01 Page 1 
Kayenta 
Facilities Demolition 
Demolish Facilities 
Miscellaneous 

KAYENTA MINE 
FACILITIES DEMOLITION ESTIMATE 

7/31/08 

Facility 
Facilities Structure Length 

Name ·Material (ft) 

N-8 Facilities: 
Coal Lab. s 
Pumphouse s 
Pumphouse s 
Shop s 
Shop Addition s 
Shop Addition/ Office ·' s 
Tire Repair Shed s 
Water Tank {Diameter) s 

N-14 Facilities: 
CDK Contractor Building s 
Explosives Building c 
Laboratory s 
MC Building s 
Pumphouse s 
~r Tank (Diameter) s 

) 
.J.!'ZB Facilities: 
Bathhouse s 
Bucket Shed s 
Electric Shop s 
Explosive Storage at J-21 Pit c 
Mine Office s 
Pickup Wash Pump House s 
Tire Repair Shop · s 
Tire Repair Shop Addition s 
Truck Shop s 
Truck Shop Addition s 
Truck Shop Addition s 
Truck Shop Addition s 
Truck Wash Pump C75 House s 
Water Tank (Diameter) s 
Welding Shop s 

Coal Handling Facilities: 
Loadout & Silos: 

4-Silos (Diameter}_ c 
Large Building on Silo ·S 

MCC Building c 
MCC Buidling on Silos c 

Subtotal: 

. 45 
30 
25 

224 
52 
52 
50 
92 

60 
50 
60 
20 
12 
40 

100 
126 
69 
33 
80 
21 
90 
40 

240 
40 
30 
25 
20 

145 
100 

46 
50 
24 
16 

Structure Material DemolitiOI'J Unit Cost 
Steel (s) 0.33 
Concrete( c) 0.46 

Width Height Volume Unit · Total 
(ft) (ft) (cu ft) Cost($) Cost($) 

30 14 18,900 0.33 $ 6,237 
20 11 6,600 0.33 $ 2,178 

. 20 12 6,000 0.33 $ 1,980 
90 26 524,160 0.33 $ 172,973 
24 11 13,728 0.33 $ 4,530 
24 13 16,224 0.33 $ 5,354 
30 18 27,000 0.33 $ 8,910 

- 40 265,904 0.33 $ 87,748 

35 16 33,600 0.33 $ 11,088 
35 11 19,250 0.33 $ 6,353 
28 10 16,800 0.33 $ 5,544 
10 10 2,000 0.33 $ 660 
12 9 . 1,296 0.33 $ 428 

- 32 40,212 0.33 $ 13,270 

80 16 128,000 0.33 $ 42,240 
100 37 466,200 0.33 $ 153,846 
49 26 87,906 0.33 $ 29,009 
16 37 19,536 0.33 $ 6,447 
30 10 24,000 0.33 $ 7,920 
18 14 5,292 0.33 $ 1,746 
20 12 21,600 0.33 $ 7,128 
35 .18 25,200 0.33 $ . 8,316 

100 32 768,000 0.33 $ 253,440 
35 . 32 44,800 0.33 $ 14,784 
16 16 7,680 0.33 $ 2,534 
20 16 8,000 0.33 $ 2,640 
20 8 3,200 0.33 $ 1,056 
- 40 660,520 0.33 $ 217,972 
100 30 300,000 0.33 $ 99,000 

- 200 1,329,525 0.46 $ 611,582 
50 40 100,000 0.33 $ 33,000 
16 10 3,840 0.46 $ 1,766 
9 10 1,440 0.46 $. 662 

$ 1,821,679 
Kayenta 24-5-01 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Facilities 
Name 

N-8 Facilities: 
Analyzer Building 
Conveyor Control Building 
5-MCC Buildings 
Reclaim Hopper No. 1 
Reclaim Hopper No. 2 

· Reclaim Hopper No. 3 
?-Scales 
Screening Control Building 
Screening Tower 
Truck Dump 
Weigh Bin 
J-28 Facilities: 
Analyzer Building 
Belt Take Up 
Crusher Tower 
Dust Control Building #1 & #2 
Dust Control Building #3 
Dust Control Building #4 
Filter House 
Laboratory 
Live Storage Dome (Diameter) 
4-MCC Buildings 
Reclaim Hopper 
Sample Tower 
4-Scales 
Truck Dump 
Conveyor 1 N and 1 S 
Transfer Stations: 
J-28 Transfer 
Transfer A 
Transfer A 
Transfer B 
Transfer C 
Transfer F 
Transfer 24/25 · 
Transfer 24/25 
Transfer 23/24 
Transfer 22/23 
Transfer 21/22 
Transfer 20/21 
Transfer 20 
Landfill Design Fee 
Subtotal: · 

24-5-01 (cont.) 
Kayenta 
Facilities Demolition 
Demolish Facilities 
Miscellaneous 

Facility 
Structure Length 
Material (ft} 

s 
s 
c 
s 
s 
s 
s 
s 
s 
s 
s 

s 
s 
s 
s 
s 
s 
s 
s 
s 
c 
s 
s 
s 
s 

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
- -

Total 

Page2 

Width 
(ft} 

21 12 
30 18 
20 20 

220 20 
40 20 
20 20 
10 10 
50 24 
38 38 
60 60 
22 20 

30 16 
29 21 

100 30 
30 20 
20 12 
16 12 
40 30 
60 30 

180 -
30 20 
30 26 
30 20 
10 10 
70 63 

- -
36 27 
43 37 
17 16 
28 16 
50 40 
45 16 
45 16 
10 10 
20 20 
30 20 
20 20 
24 20 
20 20 

Height Volume Unit Total 
(ft) (cu ft) Cost($) Cost($) 

29 7,308 0.33 $ 2,412 
10 5,400 0.33 $ 1,782 
10 20,000 0.46 $ 9,200 
25 110,000 0.33 $ 36,300 
25 20,000 0.33 $ 6,600 
20 8,000 0.33 $ 2,640 
10 7,000 0.33 $' 2,310 
12 14,400 0.33 $ 4,752 
82 118,408 0.33 $ 39,075 
42 151,200 0.33 $ 49,896 
46 20,240 0.33 $ 6,679 

40 19,200 0.33 $ 6,336 
33 20,097 0.33 $ 6,632 
50 150,000 0.33 $ 49,500 
13 15,600 0.33 $ 5,148 
9 2,160 0.33 $ 713 
9 1,728 0.33 $ 570 

15 18,000 0.33 $ 5,940 
12 21,600 0.33 $ . 7,128 
- 292,573 0.33• $ 96,549 
10 24,000 0.46 $ 11,040 
37 28,860 0.33 $ 9,524 
40 24,000 0.33 $ 7,920 
10 4,000 0.33 $ 1,320 

100 441,000 0.33 $ 145,530 
- -
68 66,096 0.33 $ 21,812 
20 31,820 0.33 $ 10,501 
20 5,440 0.33 $ 1,795 
12 . 5,376 0.33 $ 1,774 
38 76,000 0.33 $ 25,080 
35 25,200 0.33 $ 8,316 
35 25,200 0.33 $ 8,316 
10 1,000 0.33 $ 330 
20 8,000 0.33 $ 2,640 
11 6,600 0.33 $ 2,178 
11 4,400 0.33 $ 1,452 
12 5,760 0.33 $ 1,901 
12 4,800 0.33 $ 1,584 

$ 100,000 
$ 703,174 

$2,524,852 

Kayenta 24-5-01 (cont.) 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-02 
Kayenta 
Concrete Removal 
Concrete Removal/Disposal 
011 R Dozer-' Ripper Equipped 

Remove 8" of concrete from facilities area. 

' Characterization of Dozer and Ripper Used: 
D11 R, single shank ripper, semi-u blade 

Description of Ripping (ripping depth, cut spacing, cut length, and material to be ripped): 

Rip depth (ft) 0.7 
Cut spacing (ft/pass) 6.4 
Cut length (ft) 300 
Speed (ft/min) 120 

Quantitv of Material to be Ripped 
10,266 cy 

Concr-ete Disposal (at $9.00/cy)= 

Cycle 
Time 

Passes 
per hour 

Volume cut 
per pass 

Ripping 
Production 

Hours 
Required 

$92,3941 

References: Cat Handbook, Ed. 28, Table 24-2-8. 

= 300 I 
Cut 

Length 

= 60 I 
min/hr 

= 0.67 X 

Tool 
Penetration 

47 X 

Volume cut 
per pass 

= 10,266 
Volume to 
be Ripped 

120 + 0.25 =L 2.8 
Speed Turn 
Factor Time 
(fpm) 
2.8 =I 21.8 pass/hr 

Cycle Time 

6.4 X 300 I 27 
Cut Cut cf/cy 

Spacing Length 

21.8 =I 1,034 hours 
Passes 
per hour 

1,034 X 1.371 =I 13.6 
Ripping Work Schedule 

Production Factor 

min/pass 

I 

=I 47 bank cy/pass. 

hours I 



Table: 
Mine Area: 
Project: 

·Task: 
Equipment: 

Earthmoving Activity: 

24-5-03 
Kayenta 
Surfacing Removal 
Surfacing 'Removal/Disposal 
D11R Dozer 

Push 1' of gravel or scoria off the side of the facilities parking area. 
Doze a trench 4' deep to accept surfacing material, then push the 4' of suitable material back over the top 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use 
Average dozing distance (feet) 2oo 
Hourly. production (from chart) 1 ,600 
Grade (in percent) 0 
Grade Correction 1 
Material Unit Weight (lb/lcy) 2,800 
Density Correction 0.82 

Productivity Adjustment Factors 
Operator Factor 
Is operator excellent ( 1) 
Is operator average (.75) 
Is operator poor (.6) 

Material Factor 
Loose stockpile (1.2) 
Hard to cut; frozen -

with tilt cylinder (.8) 
without tilt cyliner (.7) 

Normal material (1) 
Hard to drift; (.8) 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor 
Slot dozing (1.2) 

no 
yes 
no 

no 

no 
no 

. yes 
no 
no 

no 
no 

5000 

4500 

4000 

3500 

3000 ... 
J:: 

~ 2500 
...1 

2000 

1500 

1000 

500 

Productivity 
Adjustment 

Factor 

Estimated Dozing Production 

. 
\ 
\ 
\ 
' \. 

' " ~ ----..... 
~ 

!AVerageD ozmg Dist ~nee (teet 

0.75 X 1.0 X 1.0 
Operating Material Grade 

Factor Factor Factor 

X 1.00 X 1.00 X 1.00 
Production Visibility ·Elevation 

Method 

X 0.82 
Density 

Correction 

X 1.00 =I 0.62 
Direct 
Drive 
Trans 

Side by side dozing (1.2) 
Normal dozing (1.0) yes Net Hourly = 1,600 X 0.62 =I 984 c~/hr 

Poor Visibility 
(I.e., dust, rain, snow, fog, 
or darkness) (0.8) 

Elevation Factor · 
<7,500 feet (1.0) 

Quantity of Material to be Moved 
5,768,406 

Production 

no 

Hours 
yes Required 

cy 

References: Cat Handbook, Ed. 28, Table 24-2-8 

Normal Hourly 
Production 

= 5,768,406 
Volume 

to be Moved 

Productivity 
Adjustment 

Factor 

984 X 1.371 =I 8,040 Hours 
Net Hourly Work Schedule 
Production Factor 

Kayenta 24-5-03 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5--04 
Kayenta 
Surface Ripping 
Dozer Ripping 
D11 R Dozer- Ripper Equipped 

Rip 3' of subbase to aid in vegetation establishment. 

Characterization of Dozer and Ripper Used: 
D11 R, three shank ripper, semi-u blade 

Description of Ripping (ripping depth, cut spacing, cut length, and material to be ripped): 

Rip depth (ft) 3 
Cut spacing (ft/pass) 6.4 Cycle 300 120 + 0.25 =I 2.8 
Cut length (ft) 300 Time Cut Speed Turn 
Speed (ft/min) 120 Length Factor Time· 

(fpm) 
=I Quanti!Y of Material to be Ripped Passes 60 2.8 21.8 pass/hr 

2,928,200 cy per hour min/hr Cycle Time 

Volume cut = 3.00 X 6.4 X 300 27 
per pass Tool Cut Cut cf/cy 

Penetration Spacing Length 

Ripping 213 X 21.8 =I 4,655 hours 
Production Volume cut Passes 

per pass per hour 

Hours 2,928,200 4,655 X 1.371 =I 863 
Required Volume to Ripping Work Schedule 

be Ri ped Production Factor 

Reference: Cat Handbook, Ed. 28, Table· 24-2-8. 

min/pass! 

. =I 213 bank cy/pass 

hours 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24~5-05 

Kayenta 
Grade Facilities Areas 
Facilities Area Grading 
D11R Dozer 

Grading the cut and fills to blend into the surrounding topography to drain, burial of road surface material 
a minimum of three feet. 

Characterization of Dozer Used (type. size. etc): 
011 R, three-shank ripper, U-blade · 
Power shift transmission (1 .0) - yes 

Description of Dozer Use 
Average dozing distance (feet) 200 
Hourly production (from chart) 1 ,600 

5000 

4500 

Estimated Dozing Production 

. 
l 4000 

3500 \ Grade (in percent) 0 
Grade Correction 1 
Material Unit Weight (lb/lcy) 2,800 
Density Correction 0.82 

Productivity Adjustment Factors 
Operator Factor 
Is operator excellent ( 1 ) no 
Is operator average (.75) yes 
Is operator poor (.6) no 

Material Factor 
Loose stockpile {1 .2) 
Hard to cut; frozen -

with tilt cylinder (.8) 
without tilt cyliner (.7) 

Normal material (1) 
Hard to drift; (.8) 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor 

no 

no 
no 
yes 
no 
no 

Slot dozing (1.2) no 

3000 .. 
.c 
>= 2500 u 
..J 

2000 

1500 

1000 

500 

Productivity 
Adjustment = 

Factor 

X 

\ 
' ~ 

' " ~- -........ 1---. 

Average [ ozing Dist ~nee (feet) 

0.75 X 1.0 X 1.0 
Operating Material Grade. 

Factor Factor Factor 

1.00 X 1.00 X 1.00 
Production Visibility Elevation 

Method 

X 0.82 
Density 

Correction 

X 1.00 =I 0.62 
Direct 
Drive 
Trans 

Side by side dozing (1 .2) no 
Normal dozing {1 .0) yes Net Hourly 

Production 
1,600 X 0.62 ='-1 _9.;_8;_4 __ c¥.o.;.f.;_hr;__ _ _... 

Poor Visibility 
(I.e., dust, rain, snow, fog, no 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1 .0) yes 

Quantity of Material to be Moved 
2,928,200 cy 

Hours 
Required 

References: Cat Handbook, Ed. 28, Table 24-2-8 . 

Normal Hourly 
Production 

2,928,200 
Volume 

to be Moved 

Productivity 
Adjustment 

Factor 

____,.....,..-9~8,__4~- x 1 .371 = IL...-._4~,0;..;;8....;1....;H..;;.;o;..;;u;.;..rs.;;..__-l 
Net Hourly Work Schedule 
Production Factor 

Kayenta 24-5-05 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-06 
Kayenta 
Topsoil Replacement 
Haul and Place Topsoil 
637E P-P Scraper 

Haul 4' of material to ,cover concrete pads and 1.25' of material to cover remaining parking/storage areas. 

Characterization of Scraper Used (type, capacity. etc) 
637E P-P Scraper- capacity= 31 cy 

Description of Scraper Route (haul distance. % grade. average rolling resistance for each segment. etc.) 
Loaded Distance (ft) ·· 2000 
Loaded Grade (%) 0 
Loaded Effective Grade(%) 3 

Empty Distance (ft) 
Empty Grade (%) 
Empty Effective Grade(%) 

Production Times 
Typical Load Time for 657E P-P 
Maneuver and spread or dump 

Loaded Travel Time (from chart) 
Empty Travel Time (from chart) 

Quantity of Material to be Moved 
1,260,413 cy 

2000 
0 
3 

2.0 
1.2 

1.6 
1.2 

8000 

6000 
>-
M 

~ 
(I) 
t:~ 

~ l 4000 
u~ 
1: 
Ctl 

~ 
c 

2000 

Cycle Time = 

Cycles/Hour = 

Hourly = 
Production 

637E P-P Loaded Travel Time 
-+--0% 
-2% 
......... 4% 

.. ~6% 

~8% 

--e-10% 
-+-12% 
--14% 
--16% 

(nir) 

637E P-P Empty Travel Time 
8000 

7000 -lv ,.., 
lr; II. v v 

6000 >-
~~ v v v 

~ Ctl v ~ 5000 ~ 
Cl) 

~ IIV v ~ t:~ v ~ 0 Gi 4000 I m,e 
It II/ v v ~ ~ u~ v 1: 

A Ctl 3000 j,) ) ~ ~ ~ 
~ 

0 !/ ~ ( nir) 
2000 

2.0 + 1.6 + 1.2 + 1.2 
Load Loaded Maneuver Empty 
Time Trip and Spread Trip 

Time. Time Time 

60 I 6.0 =I 10 C}::cles/hr -
minlhr Cycle 

Time 
31 X 10.00 =I 310 c~hr 

Adjusted Cycles/ 
Load (cv) Hour 

-+-0% 
-2% 
........-4% 
~6% 

~8% 

--e-10% 
-+-12% 
--14% 
-+-16% 

= I 6.0 
min 

I 

I 

Hours 
Required 

= 1,260,413 I 
Volume 

31 0 x 1.3 71 = l~...--s;;..:,.::...57:...;6;...._~h;.;..rs;;...JI 
Hourly Work Schedule 

Production Factor 

Reference: Table 24-2-8, Cat Handbook, Ed. 28 Kayenta 24-5-06 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-5-07 
Kayenta 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
Kayenta Mine major facilities 

Revegetation Area 
Area (acre) 1,005 

Seeding, fertilizing, $1,172.50 
mulching and fencing 
costs (per acre) 

Tree and Shrub Costs $375.00 
(per acre) 

Reseeding Cost $1,033.00 
(per acre) 

Percent Failure 50% 

Revegetation 
Costs 

Reseeding 
Costs 

References: Table 24-1-3 and Table 24-2-8 

1,005 * ( $1,172.50 + $375.00 )= $1,555,238 
Acres $/Acre for seeding; $/Acre for planting 

fertilizing, mulching trees and shrubs 
·and fencing 

= 1,005 '0.5 $1,033.00 $519,083 
Acres Failure Reseeding 

Cost 

Kayenta 24-5-07 



Table: 24-5-08 
Mine Area: Kayenta Conveyors 
Project: Conveyor Demolition 
Task: Demolish Conveyor 
Equipment: Miscellaneous 

Notes: 

Description 
Conveyor System (steel) 

Quantity (ft) 
90,610 

Crew 
B-8 

1. The conveyor system includes the belt, pans, idlers, and supports. 
2. The unit cost includes concrete footing removal and disposal. 

Days 
1,001 

Unit Cost 
$5,495 

Demolition Cost 
$5,501,679 

3. Means B-8 crew removes 90.5 feet of conveyor per day 
4. Daily Rate for means B-8 Crew is $5,495/day from RSMeans Site Work & Landscape Cost Data 2010. 

Kayenta Conveyors 24-5-08 



Table: 
Mine Area: 
Project: 
Task: 

24-5-09 
Kayenta Powerlines 
Facilities-Powerlines 
Remove Powerlines 

Equipment: Misceflaneous 

Assumptions: 

Description 
Powerline Removal (ft) 

Quantity (ft) 
175,699 

Days 
33 

Unit Cost 
$7,000.46 

Demolition Cost 
$232,950 

1. Means crew R-6 removes 1 mile of powerline per day. 
2. Daily rate for crew R-6 is $7,000.46/day from RSMeans Site Work & Landscape Cost Data 2010. 

Kayenta Powerlines 24-5-09 



Table:· 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-1 o· 
Kayenta Scoria Pits 
Surface Ripping 
Dozer Ripping 
D11 R Dozer - Ripper Equipped 

Rip 3' of scoria pit prior to grading 

Characterization of Dozer and Ripper Used: 
D11 R, three shank ripper, semi-u blade 

Description of Ripping (ripping depth. cut spacing. cut length, and material to be ripped): 

Rip depth (ft) 3 
Cut spacing (ft/pass) 6.4 Cycle = 300 I 120 + 0.25 =I 2.8 min/pass 
Cut length (ft) 300 Time Cut Speed Turn 
Speed (ft/min) 120 Length Factor Time 

(fpm) 

=I I Passes = 60 I 2.8 21.8 pass/hr Quantity of Material to be Ripped 
271,040 cy per hour min/hr Cycle Time 

Volume cut = 3.00 X 6.4 X 300 I 27 =I 213 bank cy/pass 
per pass Tool Cut Cut cf/cy 

Penetration Spacing Length 

Ripping = 213 X 21.8 =I 4655 hours 
Production Volume cut Passes 

per pass per hour 

Hours 271,040 4655 X 1.371 =I 80 hours 
Required Volume to Ripping Work Schedule 

be Ri ped · Production Factor 

Reference: Cat Handbook, Ed. 28, Table24-2-9. 

Kayenta Scoria Pits 24-5-10 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-11 
Kayenta Scoria Pits 
Grade Scoria Pit Area 
Scoria Pit Grading 
D11R Dozer 

Grade .scoria pit to blend into surrounding area. 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use 
Average dozing distance (feet) 200 
Hourly production (from chart) 1500 
Grade (in percent) -10 
Grade Correction 1.2 
Material Unit Weight (lb/lcy) 2800 
Density Correction 0.82 

Productivity Adiustment Factors 
Operator Factor 
Is operator excellent (1) no 
Is operator average (.75) yes 
Is operator poor (.6) no 

Material Factor 
Loose stockpile (1.2) no 

5000 

4500 

4000 

3500 

... 3000 
.c t 2500 
..J 2000 

1500 

1000 

500 

0 

Productivity 

Estimated Dozing Production 

. 
\ 
\ 
\ 

'I\. 

" ' ~--- ---... --
0 100 ~Serage ~~~ing Di~~9nce (fe~q~ 600 700 

Hard to cut; frozen - Adjustment = 0.75 X 1.0 X 1.2 X 0.82 
with tilt cylinder (.8) no 
without tilt cyliner (.7) no 

Normal material ( 1) yes 
Hard to drift; (.8) no 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 
Normal dozing (1.0) yes 

Poor Visibility 
(I.e., dust, rain, snow, fog, no 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) 

Quantity of Material to be Moved 

yes 

271,040 cy 

Factor 

Net Hourly 
Production 

Hours 
Required 

References: Cat Handbook, Ed. 28, Table 24-2-9 

Operating Material Grade Density 
Factor Factor Factor Correction 

X 1.00 X 1.00 X 1.00 X 1.00 
Production Visibility Elevation Direct 

Method Drive 
Trans 

-- 1,500 X 0.74 =I 1107 cy/hr 
Normal Hourly Productivity 

Production Adjustment 
(see graph above) Factor 

336 Hours = 271,040 I 1107 X 1.371 =I 
Volume ~N-et~H~o-u-r-:-ly- Work Schedule '--------1 

to be Moved Production Factor 

Kayenta Scoria Pits 24-5-11 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5.-12 
Kayenta Scoria Pits 
Topsoil Replacement 
Haul and Place Topsoil 
637E P-P Scraper 

Topsoil disturbance area around scoria pits 

Characterization of Scraper Used (type. capacity. etc) 
637E P-P Scraper- capacity = 31 cy 

Description of Scraper Route (haul distance. %grade. average rolling resistance for each segment. etc.) 
. Loaded Distance (ft} 1500 
Loaded Grade(%) 0 
Loaded Effective Grade (%) 5 

Empty Distance (ft) 
Empty Grade(%) 
Empty Effective Grade(%) 

Production Times 
Typical Load Time for 657E P-P 
Maneuver and spread or dump 

Loaded Travel Time (from chart) 
Empty Travel Time (from chart) 

Quantity of Material to be Moved 
144,554 

1500 
0 

cy 

5 

2.0 
1.2 

2.0 
1.6 

8000 

>-
I'CI 6000 3: 
Q) 
c ....... 
0 Gi 4000 a>J!! 
0-
c 

~ 2000 
0 

0 

0 

8000 

>- 7000 
I'CI 

6000 3: 
~- 5000 
0 a; 4000 
a>J!! 
g- 3000 

~ 2000 
0 1000 

0 

Cycle Time = 

Cycles/Hour = 

Hourly 
Production. 

Hours = 
Required 

Reference: Table 24-2-9, Cat Handbook, Ed. 28 

637E P-P Loaded Travel Time 
-+-0% 
-2% 

~~· 1/ .. ~X 
--..-4% 

:.,...~ ~6% !.-"' 

~~ 1/ ,..,.. , ,..,.,. ~8% 
1/,; 

_,.,.,.. 
-~ 

,..,.. ,...,.,. -10% 
./ ,.. ,.,. .I-

~, 1/71 
!.-"'!.-"' 

, _,.; .... ~~ -- -;:: -t--12% 
,.......-: -- -~~ _,i.z."' ~!.-"' .... ::;;; -- --14% _,.,.. 

-~ ;:::;- --16% 
~:;;; ~~ ;,...... o::::::Oiit-

!IllS..., 

1 2 
Time

3
(min) 

4 5 6 

637E P-P Empty Travel Time 
-+-0% 
-2% 
--..-4% 

I..- .. I,. ~6% 

~~ :;:v L.;,; ..... ~~ ~8% 
l.-!¢i r. .. ..v "" ...... ~I' l!::::::::ft -10% 

~~ '? ..,.!;' """~~ ..:::~ !:::=F -t--12% 
~~ ;...-!.-' ,~ ... ~::::= ::::::::===' --14% 

~~!.-' ~ ... 

""'"" 
,-r'" -+-16% 

~~ c;~ ::::~ ... 
~i! ~~ 

0 1 2 
Time1min) 

4 5 6 

... 

2.0 + 2.0 + 1.2 + 1.6 =j 6.8 
Load Loaded Maneuver Empty min 
Time Trip and Spread Trip 

Time Time Time 

60 6.8 =I 9 cycles/hr 
min/hr Cycle 

Time 
31 X 8.82 =I 274 cy/hr 

Adjusted Cycles/ 
Load (cy) Hour 

144,554 I 274 X 1.371 =I 725 hrs 
Volume Hourly Work Schedule 

Production Factor 

Kayenta Scoria Pits 24-5-12 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-5-13 
"Kayenta Scoria Pits 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
Kayenta Mine regraded scoria pits 

References: Table 24-1-3 and Table 24-2-9 

0 
Kayenta Scoria Pits 24~5-13 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 
Haul away landfarm material 

24-5-14 
Kayenta Landfarm Areas 
Landfarm Removal 
Haul Landfarm Material 
637E P-P Scraper 

Characterization of Scraper Used' (type. capacity. etc) 
637E P-P Scraper- capacity= 31 cy 

Description of Scraper Route (haul distance. %grade. average rolling resistance for each segment. etc.) 
Loaded Distance (ft) 3500 
Loaded Grade(%) 4 
Loaded Effective Grade(%) 9 

Empty Distance (ft) 
Empty Grade(%) 
Empty Effective Grade (%) 

Production Times 
Typical Load Time for 657E P~P 
Maneuver and spread or dump 

Loaded Travel Time (from chart) 
Empty Travel Time (from chart) 

Quantity of Material to be Moved 
5,000 

3500 
-4 

cy 

1 

2.0 
1.2 

8.0 
3.4 

8000 

>z 6000 Ill 

3: 
Cl) 

c-
O'Qj 
c»J!! u-r: 
Ill 
1ii 
c 4000 

8000 

7000 

>z 6000 Ill 

3: 
Cl) 

c-
0 Qj 5000 c»J!! 
u-
r: .e 
Ul c 4000 

Cycle Time 

Cycles/Hour = 

Hourly ::: 

Production 

Hours ::: 

Required 

637E P-P Loaded Travel Time 

~ • ~ v~ 
~ I /I v::t:: 1/ 

~ v /v I I / 

l I /v 
IV 

I 
I v/ 

I / .v * I" [/ / ., v 

637E P-P Empty Travel Time 

... ' ''ll 

~~ I v IV 

v /I v 

~~ 
rv I v 

vv v~ I I l/~ v 
r/1 / ,....:~v 

1.~ v v I k~ ',.1 

IT ~c' 1e r...-
.II. I· IT r .... 

2.0 + 8.0 + 1.2 + 3.4 
Load Loaded Maneuver Empty 
Time Trip and Spread Trip 

Time Time Tinie 

60 14.6 =I 4 cycles/hr 
min/hr Cycle 

Time 
31 X 4.11 =I 127 cy/hr 

Adjusted Cycles/ 
Load (cy) Hour 

5,000 127 X 1.371 =I 54 
Volume Hourly Work Schedule 

Production Factor 

Note: Quantity of material based on 100% (Kayenta portion of cost) of 5,000 cy. 

Reference: Cat Handbook, Ed. 28 

--.-o% 
-2% 
--.--4% 
~6% 

---8% 
-10% 
-1---12% 
--14% 
--16% 

-+--0% 
-2% 
--.--4% 
~6% 

---8% 
-10% 
-1---12% 
--14% 
-+--16% 

=j 
14.6 
min 

hrs 

Kayenta Landfarm Areas 24-5-14 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-15 
Kayenta Landfarm Areas 
Surface Ripping 
Dozer Ripping 
D11 R Dozer- Ripper Equipped 

Rip 3' of landfarm area prior to grading 

Characterization of Dozer and Ripper Used: 
D11 R, three shank ripper, semi-u blade 

Description. of Ripping (ripping depth. cut spacing. cut length. and material to be ripped): 

Rip depth (ft) 3 
Cut spacing (tV pass) 6.4 Cycle = 300 120 + 0.25 
Cut length (ft) 300 Time Cut Speed Turn 

--=--- =I 2.8 min/pass 

Speed (fVmin) 120 

Quantity of Material to be Ripped 
12,100 cy 

Passes 
per hour 

Volume cut 
per pass 

Ripping 
Production 

Hours 
Required 

= 

= 

Length Factor Time 
(fpm) 

60 2.8 =I 21.8 
min/hr Cycle Time 

3.00 X 6.4 X 300 
--T-oo_l_ __C_u_t- __ C_u_t __ 

Penetration Spacing Length 

213 X 21.8 =I 4655 
Volume cut Passes 

per pass per hour 

12,100 4655 X 1.371 
Volume to Ripping Work Schedule 
be Ripped. Production Factor 

Note: Quantity of material based on 1 00% (Kayenta portion of cost) of 2.5 acre. 

Reference: Cat Handbook, Ed~ 28, Table 24-2-9. 

pass/hr 

27 =I 213 bank cy/pass ----cf/cy 

hours 

=I 4 hours 

Kayenta Landfarm Areas 24~5-15 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-16 
Kayenta Landfarm Areas 
Grade Landfarm Area 
Landfarm Grading 
D11R Dozer 

Grade landfarm area to blend into surrounding area. 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Estimated Dozing Production" 

Description of Dozer Use 
Average dozing distance (feet) 350 
Hourly production (from chart) 1500 
Grade (in percent) 0 
Grade Correction 1 
Material Unit Weight (lb/lcy) 2800 
Density Correction 0.82 

Productivity Adjustment Factors 
Operator Factor 
Is operator excellent (1) no 
Is operator average (.75) yes 
Is operator poor (.6) no 

Material Factor 
Loose stockpile (1.2) yes 
Hard to cut; frozen -

with tilt cylinder (.8) no 
without tilt cyliner (. 7) no 

Normal material ( 1 ) no 
Hard to drift; (.8) no 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (12) no 
Side by side dozing (1.2) no 
Normal dozing (1.0) yes 

Poor Visibility 
(I.e., dust, rain, snow, fog, no 
or darkness) (0.8) 

5000 

4500 a 

\ 4000 

_\ 
3500 

\ 3000 
... ' .c \ >= 2500 

0 

' 
..J 

2000 

" 1500 ~~eo I ;zmg-Dts'l arrce-(fee1r1 

Productivity 
Adjustment = 0.75 X 1.2 X 1.0 

Factor Operating Material Grade 
Factor Factor Factor 

X 1.00 X 1.00 X 1.00 
Production Visibility Elevation 

Method 

Net Hourly = 1,500 X 0.74 =I 1107 
Production Normal Hourly Productivity 

Production Adjustment 
(see graph above) Factor 

X 0.82 
Density 

Correction 

X 1.00 = 
Direct 
Drive 
Trans 

cy/hr 

Elevation Factor 
<7 ,500 feet ( 1.0) 

Hours 
Required 

= 4,033 I 1107 x 1.371 =I 5 Hours 
Volume -N-et_H_o~u-r-ly- Work Schedule ~----------1 yes 

to be Moved Production Factor 
Quantity of Material to be Moved 

4,033 cy 

References: Cat Handbook, Ed. 28, Table 24-2-9 

Kayenta Landfarm Areas 24-5-16 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activiti 

24-5-17 
Kayenta Landfarm Areas 
Topsoil Replacement 
Haul and Place Topsoil 
637E P-P Scraper 

Topsoil replacement at the landfarm area 

Characterization of Scraper Used (type. capacity. etc) 
637E P-P Scraper - capacity = 31 cy 

Description of Scraper Route (haul distance. % grade. average rolling resistance for each segment. etc.) 
Loaded Distance (ft) 1500 
Loaded Grade (%) 0 
Loaded Effective Grade (%) 5 

Empty Dista·nce (ft) 
Empty Grade(%) 
Empty Effective Grade (%) 

Production Times 
Typical Load Time for 657E P-P 
Maneuver and spread or dump 

Loaded Travel Time (from chart) 
Empty Travel Time (from chart) 

Quantity of Material to be Moved 
6,050 

1500 
0 

cy 

5 
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Cycle Time = 2.0 + 3.0 + 1.2 + ~~2_.0 __ =I 
-~L-o-a-=-d- ---:-L-o-a-=-d-ed~ Maneuver Empty .__ __ --I 

Time Trip and Spread Trip 

Cycles/Hour = 60 

Hourly 
Production 

min/hr 

__ 3_1 __ x 

Adjusted 
Load (cy) 

= _6~,_05.;_0_1 
Volume 

Time Time Time 

. 8.2 =I 7 cycles/hr 
Cycle 
Time 
7.32· =I 227 cy/hr 

Cycles/ 
Hour 

227 x 1 ·.371 = l 37 hrs 
-H~. -ou-r-:-ly- Work Schedule ~___;. __ _;_;_ __ -I 

Production Factor 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-5-18 
Kayenta Landfarm Areas 
Revegetation 
Revegetation 
Miscellaneous 

. Revegetation Area Description 
Kayenta Mine landfarm areas 

Revegetation Area 
Area (acre) 2.5 

Revegetation = 
Seeding, fertilizing, $1,172.50 Costs 
mulching and fencing 
costs (per acre) 

Tree and Shrub Costs $375.00 
(per acre) 

Reseeding 
Reseeding Cost $1,033.00 Costs 
(per acre) 

Percent Failure 50% 

References: Table 24-1-3 and Table 24-2-9 

2.5 * ( $1,172.50 + $375.00 }= $3,869 
Acres $/Acre for seeding, $/Acre for planting 

fertilizing, mulching trees and shrubs 
and fencing 

2.5 * 0.5 * $1,033.00 $1,291 
Acres Failure Reseeding 

Cost 

Kayenta Landfarm Areas 24-5-18 



Table: 24-5-21 
Mine Area: 
Project: 
Task: 

Kayenta Permanent Roads 
Dozingto Narrow Road 
Doze Roads 

Equipment: D11R Dozer 

Earthmoving Activity: 
Push 50' of gravel/scoria off the side of the road for burial. 

Characterization of Dozer Used (type, size. etc): 
011 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use: 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 
Material Unit Weight (lb/lcy) 
Density Correction 

Productivity Adjustment Factors 
Operator Factor 
Is operator excellent (1) 
Is operator average(. 75) 
Is operator poor (.6) 

50 
4,550 

0 
1.4 

2,800 
0.82 

no 
yes 
no 

no 

5000 

4500 

4000 

3500 

... 3000 
.c 
>= 2500 
0 
__. 2000 

1500 

1000 

500 

0 

0 

Material Factor 
Loose stockpile (1.2) 
Hard to cut; frozen - Productivity = 
· with tilt cylinder (.8) 

without tilt cyliner (. 7) 
Normal material (1) 
Hard to drift; (.8). 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor 
Slot dozirig (1.2) 

no Adjustment 
no Factor 
no 

yes X 

no 

no 
no 

Estimated Dozing Production 

. 
\ 
\ 
\ .. 

' \.. 

' " ~-- .....__ ..... 

100 200 300 400 500 600 700 
Average Dozing Distance (feet) 

0.75 X 0.80 X 1.4 X 0.82 
Operator Material Grade Density 

Factor Factor Correction Correction 

1.00 X 1.0 X 1.00 X 1.00 
Production Visibility Elevation Direct 

Method Drive 
Trans 

Side by side dozing (1.2) 
Normal dozing (1.0) yes Net Hourly = 4,550 X 0.69 =I 3140 · c~/hr I 
Poor Visibility 
(i.e., dust, rain, snow, fog, 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) 

Quantity of Material to be Moved 
Length (ft) 
Width {ft) 
Total (cy) 

no 

yes 

99,428 
50 

184,126 

Reference: Cat Handbook, Ed. 28 

Production 

Hours 
Required 

Normal Hourly Productivity 
Production Adjustment 

see graph above Factor 

184126 3140 X 1.371 I 80 
Volume Net Hourly Work Schedule 

to be Moved Production Factor 

Hours 

0 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-22 
Kayenta Permanent Roads 
Surface Ripping to Narrow Road 
Dozer Ripping 
011 R Dozer - Ripper Equipped 

Rip 3' of subbase to aid in vegetation establishment. 

Characterization of Dozer and Ripper Used: 
011 R, three shank ripper, semi-u blade 

Description of Ripping (ripping depth. cut spacing, cut length. and material to be ripped): 

Rip depth (ft) 3 
Cut spacing {ftlpass) 6.4 Cycle = 300 I 120 + 0.25 =I 2.8 min/pass 
Cut length (ft) 300 Time Cut Speed Turn 
Speed (ftlmin) 120 Length Factor Time 

Quantity of Material to be Ripped Passes = 60 I 
(fpm) 
2.8 =I 21.8 pass/hr I 

Length (ft) 99,428 per hour min/hr Cycle Time 
Width (ft) 50 
Total (cy) 552,378 

Volume cut = 3.00 X 6.4 X 300 I 27 =I 213 bank cy/pass' · 
per pass Tool Cut Cut cf/cy 

Penetration Spacing Length 

Ripping = 213 X 21.8 =I 4655 hours 
Production Volume cut Passes 

per pass per hour 

Hours = 552,378 4655 X 1.371 =I 163 hours 
Required Volume to Ripping Work Schedule 

be Ripped Production Factor 

Reference: Cat Handbook, Ed. 28, Table 24-2-9. 

Kayenta Permanent Roads 24-5-22 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-23 
Kayenta Permanent Roads 
Grade Ripped Areas 
Grading 
D11R Dozer 

Grade the cut and fills to blend into stirrounding topography and to drain and·pury road surface material a minimum of 3'. 

Characterization of Dozer Used (type, size. etc) 
011 R, three shank ripper, U-blade 

Production Rate (acres/shift) 

Acres to be Graded 
Length (ft) 
Width {ft) 

Total (acres) 

Hours 
Required 

= 

1.0 

99,428 
100 
228 

228 
Area to be 

Graded 
(acres) 

Note: Production rate based on PWCC experience. 

0.125 x 1.371 = L..-_2_50_4 __ H_o_u_r __ s_--f 
Net Hourly Work Schedule 
Production Factor 

acres/hr) 

Kayenta Permanent Roads 24-5-23 



Table.: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24~5-24 

Kayenta Permanent Roads 
Topsoil Replacement 
Haul and Place Topsoil 
637E P-P Scraper 

Haul and place 1.6' topsoil to cover graded area. 

Characterization of Scraper Used (type. capacity. etc) 
637E P-P Scraper- capacity= 31 cy 

Description of Scraper Route (haul distance, % grade. average rolling resistance for each segment. etc.) 
Loaded Distance (ft) 3000 
Loaded Grade(%) 0 
Loaded Effective Grade(%) 5 

Empty Distance (ft) 
Empty Grade(%) 
Empty Effective Grade (%) 

Production Times 
Typical Load Time for 657E P-P 
Maneuver and spread or dump 

Loaded Travel Time (from chart) 
Empty Travel Time (from chart) 

Quantity of Material to be Moved 
Length (ft) 
Width (ft) 
Total (cy) 

Referenc~: Cat Handbook, Ed. 28 

3000 
0 
5 

2.0 
1.2 

4.0 
3.2 

99,428 
100 

589,203 
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Cycle Time 

Cycles/Hour = 

Hourly 
Production 

Hours = 
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637E P-P Loaded Travel Time 
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Time (min) 
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637E P-P Empty Travel Time 
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Time Time 
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.... ..... 

~~· 

5 6 

3.2 
Empty 
Trip 
Time 

60 10.4 =I 6 cycles/hr 
min/hr Cycle 

Time 
31 X 5.77 =I 179 cy/hr 

Adjusted Cycles/ 
Load (cy) Hour 

589,203 179 X 1.371 =I 4,518 
Volume Hourly Work Schedule 

Production Factor 

--+-0% 
-2% 
.....,.__4% 
~6% 

~8o/o 

-10% 
-t-12% 
--14% 
--16% 

--+-0% 
-2% 
.....,.__4% 
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=j 10.4 
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I 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-5-25 
Kayenta Permanent Roads 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
Kayenta Mine permanent roads 

Revegetation Area 
Area (acre) 228 

Revegetation = __ 2_2_8 _ * ( $1,172.50 + $375.00 ) = 
Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$1,172.50 Costs Acres $/Acre for seeding, $/Acre for planting 

Tree and Shrub Costs $375.00 
(per acre) 

Reseeding = 228 
Reseeding Cost 
(per acre) 

$1,033.00 Costs Acres 

Percent Failure 50% 

References: Table 24-1-3 

fertilizing, mulching trees and shrubs 
and fencing 

* 0.5 
Failure 

* $1,033.00 = 
Reseeding

Cost 

Kayenta Permanent Roads 24-5-25 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-5.:.26 
Kayenta Primary Roads 
Culvert Removal 
Culvert Removal/Disposal 
D11R Dozer 

Remove and dispose of culvert embankment material and culverts. 

Characterization of Dozer Used (type, size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) 

Description of bozer Use 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 
Material Unit Weight (lb/lcy) 
Density Correction 

Productivity Adjustment Factors 
Operator Factor 
Is operator excellent ( 1 ) 
Is operator average (.75) 
Is operator poor (.6) 

Material Factor 
Loose stockpile (1.2) 
Hard to cut; frozen-

with tilt cylinder (.8) 
without tilt cyliner (.7) 

Normal material {1) 
Hard to drift; { .8) 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor 
Slot dozing (1.2) 
Side by side dozing (1.2) 
Normal dozing (1.0) 

Poor Visibility 
(I.e., dust, rain, snow, fog, 
or darkness) (0.8) 

yes 

300 
1100 

0 
1 

2800 
0.82 

no 
yes 
no 

no 

no 
no 
yes 
no 
no 

no 
no 

yes 

no 

5000 

4500 

4000 

3500 

._3000 
.c 
>:2500 0 . 
...12000 

1500 

1000 

500 

0 
0 

Productivity 

Estimated Dozing Production 

\ 
\ 
\ 
\ •. 

' " .........._____.._ 
----. ... 

100 200 300 400 500 

Average Dozing Distance (feet) 

Adjustment = 0.75 X 1.0 X 1.0 
Factor Operating Material Grade 

Factor Factor Factor 

X 1.00 X 1.00 X 1.00 
Production Visibility Elevation 

Method 

Net Hourly = 1,100 X 0.62 =I 676.5 
Production Normal Hourly Productivity 

Production Adjustment 
{see graph above) Factor 

Hours = 484,758 676.5 X 1.371 

600 

X 

X 

cy/hr I 

I Elevation Factor 
<7,500 feet (1.0) yes Required Total(cy) Net Hourly Work Schedule 

Quantity of Material to be Moved 
Total (cy) 

Culvert (ft) 
Culvert Disposal Cost (at $0.29/cf) I 

484,758 

11460 
$26,5041 

Volume Production 
to be Moved 

Note: Quantity of material and culvert are 60% of total for Kayenta portion of the cost. 

References: Cat Handbook, Ed. 28 

Factor 

700 

0.82 
Density 

Correction 

1.00 
Direct 
Drive 
Trans 

983 Hours 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-5-27 
Kayenta Primary Roads 
Surfacing Removal 
Surfacing Removal/Disposal 
D11R Dozer 

Push one foot of gravel/scoria off the side of the road for burial 

Characterization of Dozer Used (type, size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Estimated Dozing Production 

bescriQtion of Dozer Use 5000 
Average dozing distance (feet) 100 
Hourly production (from chart) 2750 
Grade (in percent) 0 
Grade Correction 1 
Material Unit Weight (lb/lcy) 2800 
Density Correction 0.82 

Productivity Adjustment Factors 

4500 -•~ 

\ 4000 

\ 3500 

\ 3000 
... ' 0Qerator Factor 

Is operator excellent ( 1) no 
Is operator average (.75) yes 
Is operator poor (.6) no 

.c \ >= 2500 
0 

' 
..J 

2000 

'\ 
1500 l.verage D pzing Dis ance (feef~ -

Material Factor 
Loose stockpile (1.2) no Productivity 
Hard to cut; frozen - Adjustment = 0.75 X 0.8 X 1.0 

with tilt cylinder (.8) no Factor Operating Material Grade 
without tilt cyliner (.7) no Factor Factor Factor 

Normal material (1) no 
Hard to drift; (.8) yes X 1.00 X 1.00 X 1.00 
Rock, ripped or blasted (.75) no Production Visibility Elevation 

Method 
Production Method/Blade Factor 
Slot dozing (1.2) no 

no 

X 

X 

Side by side dozing ( 1.2) 
Normal dozing (1.0) yes Net Hourly 

Production 
2, 750 x 0.49 =._I _13_5_3 __ cy.._/_hr__.l 

Poor Visibility 
(I.e., dust, rain, snow, fog, 
or darkness) (0.8) 

no 

Normal Hourly. Productivity 
Production Adjustment 

(see graph above) Factor 

0.82 
Density 

Correction 

1.00 =I 0.49 
Direct 
Drive 
Trans 

Elevation Factor 
<7,500 feet (1.0) 

Hours 
Required 

714,107 1353 x 1.371 = I 724 Hours 

Quantity of Material to be Moved 
Length (ft) 
Width (ft) 
Total (cy) 

yes 

241011 
80 

714,107 

References: Cat Handbook, Ed. 28 

Total (cy) 
Volume 

to be Moved 

Net Hourly Work Schedule 
Production Factor 

Kayenta Primary Roads 24-5-27 



Table: " 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-28 
Kayenta Primary Roads 
Surface Ripping 
Dozer Ripping 
011 R Dozer - Ripper Equipped 

Rip 3' of subbase to aid in vegetation establishment. 

Characterization of Dozer and Ripper Used: 
011 R, three shank ripper, semi-u bl<;ide 

Description of Ripping (ripping depth. cut spacing. cut length. and material to be ripped): 

Rip depth (ft) 3 
Cut spacing (ft/pass) 6.4 Cycle = 300 I 120 + 0.25 =I 2.8 min/pass 
Cut length (ft) 300 Time Cut Speed Turn 
Speed (ftlmin) 120 Length Factor Time 

(fpm) 

=I Passes = 60 I 2.8 21.8 pass/hr I Quantity of Material to be Ripped 
Length {ft) 241,011 per hour min/hr Cycle Time 
Width (tt) 80 
Total (cy) 2,142,320 

Volume cut = 3.00 X 6.4 X 300 I 27 =I 213 bank cy/pass 
per pass Tool Cut Cut cf/cy 

) 

Pe"netration Spacing Length 

Ripping = 213 X 21.8 =I 4655 hours 
Production Volume cut Passes 

per pass per hour 

Hours 2,142,320 4655 X 1.371 =I 631 hours 
Required Volume to Ripping Work Schedule 

be Ripped Production Factor 

Reference: Cat Handbook, Ed. 28, Table 24-2-9. 

Kayenta Primary Roads 24-5-28 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-29 
Kayenta Primary Roads 
Grade Ripped Areas 

· Grading 
D11R Dozer 

Grade the cut and fills to blend into surrounding topography and to drain and bury road surface material a minimum of 3'. 

Characterization of Dozer Used (type. size. etc) 
D11 R, three shank ripper, U-blade 

Production Rate (acres/shift) 

Acres to be Graded 
Length (ft) 
Width (ft) 

Total (acres) 

Hours 
Required 

1.0 

241,011 
200 
1107 

1,107 
Area to be 

Graded 
(acres) 

Note: Production rate based on PWCC experience. 

0.125 x 1.371 = ..___1_2.-J 1_4_1_H_o_ur_s_-; 
Net Hourly Work Schedule 
Production Factor 
(acres/hr) 

Kayenta Primary Roads 24-5-29 



Table: 
Mine Area: 
Project: 
Task: 
Equipment 

Earthmoving Activity 

24-5-30 
Kayenta Primary Roads 
Topsoil Replacement 
Haul and Place Topsoil 
637E P-P Scraper 

Haul and place 1.6' topsoil to cover graded area. 

Characterization of Scraper Used (type, capacity. etc) 
637E P-P Scraper- capacity= 31 cy 

Description of Scraper Route (haul distance. %grade, average rolling resistance for each segment, etc.) 
Loaded Distance (ft) 3000 
Loaded Grade(%) 0 -+-0% 
Loaded Effective Grade(%) 5 637E P-P Loaded Travel Time ----2% 

Empty Distance (ft) 
Empty Grade (%) 
Empty Effective Grade(%) 

Production Times 
Typical Load Time for 657E P-P 
Maneuver and spread or dump 

Loaded Travel Time (from chart) 
Empty Travel Time (from chart) 

Quantity of Material to be Moved 
Length (ft) 
Width (ft) 
Total (cy) 

Reference: Cat Handbook, Ed. 28 

3000 
0 
5 

2.0 
1.2 

3.0 
1.5 

241,011 
200 

2,856,427 

0 

i" 8000 
~ 7000 
~ 6000 
3: 5000 
~ 4000 
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.5 1000 
.!!! 0 
0 
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Cycle Time = 

Cycles/Hour = 

Hourly 
Production 

Hours 
Required 

2 3 

Time (min) 

4 5 

637E P-P Empty Travel Time 
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Time (min) 

2.0 + 3.0_ + 1.2 + 1.5 
Load Loaded Maneuver Empty 
Time Trip and Spread Trip 

Time Time Time 

60 I 7.7 =I 8 cycles/hr 
min/hr Cycle 

Time 
31 X 7.79 =I 242 cy/hr 

Adjusted Cycles/ 
Load (cy) Hour 

6 

6 

-:-*--4% 
~6% 

__...8% 
-e-10% 
-1-12% 
--14% 
--16% 

-+-0% 
----2% 
--A--4% 
~6% 

__...8% 
-e-10% 
-1-12% 
--14% 
-+-16% 

=I 
7.7 
min 

2,856,427 I 242 x 1.371 = I 16,217 hrs ----------- ~---~-----------------~ Volume Hourly Work Schedule 
Production Factor 

Kayenta Primary Roads 24-5-30 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-5-31· 
Kayenta Primary Roads 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
Kayenta Mine primary roads 

Revegetation Area 
Area (acre) 1,107 

Revegetation = __ 11_0_7_ * ( -$1,172.50 + $375.00 ) = 
Seeding, fertilizing, $1,172.50 Costs Acres $/Acre for seeding, $/Acre for planting 

- mulching and fencing 
costs (per acre) 

Tree and Shrub Costs $375.00 
(per acre) 

Reseeding = 1107 
Reseeding Cost 
(per acre) 

$1 ,033.00 Costs Acres 

Percent Failure 50% 

References: Table 24-1-3 

fertilizing, mulching trees and shrubs 
and fencing 

0.5 
Failure 

* $1,033.00 
Reseeding 

Cost 

= 

$1,712,417 

$571,544 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity:. 

24-5-32 
Kayenta Ancillary Roads 
Culvert Removal 
Culvert Removal/Disposal 
D11RDozer 

Remove and dispose of culvert embankment material and culverts. 

Characterization of Dozer Used (type, size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) -
Grade Correction 
Material Unit Weight (lb/lcy) 
Density Correction 

Productivity Adjustment Factors 
Operator Factor 
Is operator excellent ( 1) 
Is operator average (.75) 
Is operator poor (.6) 

Material Factor 
Loose stockpile (1.2) 
Hard to cut; frozen -

with tilt cylinder (.8) 
without tilt cyliner (.7) 

Normal material ( 1) 
Hard to drift; (.8) 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor 
Slot dozing (1.2) 
Side by side dozing (1.2) 
Normal dozing (1.0) 

Poor Visibility 
(I.e., dust, rain, snow, fog, 
or darkness) (0.8) 

300 
1100 

0 
1 

2800 
0.82 

no 
yes 
no 

no 

no 
no 
yes 
no 
no 

no 
no 
yes 

no 

5000 

4500 

4000 

3500 

.. 3000 
.c t 2500 
...1 2000 

1500 

1000 

500 

0 
0 

Productivity 
Adjustment = 

Factor 

X 

Net Hourly = 
Production 

Estimated Dozing Prqduction 

\ 
\ 
\ 

'l'ttt.. 

' "'' --........._ .... ----
100 200 300 400 500 

Average Dozing Distance (feet) 

0.75 X 1.0 X 1.0 
Operating Material Grade 

Factor Factor Factor 

1.00 X 1.00 X 1.00 
Production Visibility Elevation 

Method 

1,100 X 0.62 =I 676.5 
Normal Hourly Productivity 

Production Adjustment 
see graph above) Factor 

Hours 294,408 676.5 X 1.371 

600 700 

X 0.82 
Density 

Correction 

X 1.00 = 
Direct 
Drive 
Trans 

cy/hr 1 

I 597 Hours Elevation Factor 
<7,500 feet (1.0) yes Required Total(cy) Net Hourly Work Schedule 

Quantity of Material to be Moved 
Total (cy) 

Culvert (ft) 
Culvert Di~posal Cost (at $0.29/cf) I 

,294,408 

6960 
$26,1261 

Volume Production 
to be Moved 

Note: Quantity of material and culvert are 60% of total for Kayenta portion of the cost. 

References: Gat Handbook, Ed. 28 

Factor 

Kayenta Ancillary Roads 24-5-32 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-5-33 
Kayenta Ancillary Roads 
Surfacing Removal 
Surfacing Removal/Disposal 
D11R Dozer 

Push one foot of gravel/scoria off the side of the road for burial 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use 
Average dozing distance (feet) 50 
Hourly production (from chart) 4550 
Grade (in percent) 0 
Grade Correction 1 
Material Unit Weight (lb/lcy) 2800 
Density Correction 0.82 

· Productivity Adjustment Factors 
Operator Factor 
Is operator excellent (1) no 
Is operator average(. 75) yes 
Is operator poor (.6) no 

Material Factor 
Loose stockpile (1.2) no 
Hard to cut; frozen -

with tilt cylinder (.8) no 
without tilt cyliner (.7) no 

Normal material ( 1) no 
Hard to drift; (.8) yes 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) no 

no 

5000 
4500 
4000 
3500 

l: 3000 
>= 2500 
~ 2000 

1500 
1000 
500 

0 

Productivity 

0 

Adjustment = 
Factor 

X 

Estimated Dozing Production 

\ 
\ 
\ 

'I\.. 

' '""' ~l!o.. -
100 200 300 400 500 

Average Dozing Distance (feet) 

0.75 X 0.8 X 1.0 X 

Operating Material Grade 
Factor Factor Factor 

1.00 X 1.00 X 1.00 
Production Visibility Elevation 

Method 

600 700 

0.82 
Density 

Correction 

X 1.00 
Direct 
Drive 
Trans 

Side by side dozing (1.2) 
Normal dozing (1.0) yes Net Hourly = 4,550 x 0.49 =I 2238.6 cy/hr I 

Poor Visibility 
(I.e., dust, rain, snow, fog, 
or darkness) (0.8) 

Elevation Factor 
<7,506 feet (1.0) 

Quantity of Material to be Moved 

no 

yes 

Length (ft) 387,548 
Width (ft) 25 
Total (cy) 358,841 

References: Cat Handbook, Ed. 28 

Production Normal Hourly Productivity 
Production Adjustment 

(see graph above) Factor 

Hours = 358,841 
Required Total (cy) 

Volume 
to be Moved 

2238.6 x 1.371 = I 220 Hours 
Net Hourly Work Schedule 
Production Factor 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-34 
Kayenta Ancillary Roads 
Surface Ripping 
Dozer Ripping 
D11 R Dozer- Ripper Equipped 

Rip 3' of subbase to aid in vegetation establishment. 

Characterization of Dozer and Ripper Used: 
D11 R, three shank ripper; semi-u blade 

Description of Ripping (ripping depth. cut spacing. cut length. and material to be ripped): 

Rip depth (ft) 3 
Cut spacing (ftlpass) 6.4 Cycle = 300 I 120 + 0.25 =l 2.8 min/pass 
Cut length (ft) 300 Time Cut Speed Turn 
Speed (ftlmin) 120 Length Factor Time 

Quantity of Material to be Ripped Passes = 60 I 
(fpm) 
2.8 =I 21.8 pass/hr I 

Length (ft) 387,548 per hour min/hr Cycle Time 
Width (ft) 25 
Total (cy) 1076522 

Volume cut = 3.00 X 6.4 X 300 I 27 =I 213 bank cy/pass 
per pass Tool Cut Cut cf/cy 

Penetration Spacing Length 

Ripping = 213 X 21.8 =I 4655 hours 
Production Volume cut Passes 

per pass per hour 

Hours 1,076,522 4655 X 1.371 =I 317 hours 
Required Volume to Ripping Work Schedule 

be Ripped Production Factor 

Reference: Cat Handbook, Ed. 28 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-35 
Kayenta Ancillary Roads 
Grade Ripped Areas 
Grading 
D11R Dozer 

Grade the cut and fills to blend into surrounding topography and to drain and bury road surface material a minimum of 3'. 

Characterization of Dozer Used (type. size. etc) 
D11 R, three shank ripper, U-blade 

Production Rate (acres/shift) 

Acres to be Graded 
Length (ft) 
Width {ft) 

Total (acres) 

Hours 
Required 

= 

1.0 

387,548 
80 

712 

712 
Area to be 

Graded 
(acres) 

Note: Production rate based on PWCC experience. 

0.125 X 1.371 = 7809 Hours 
~N~e-t~H~o-u~r1y- Work Schedule .._--------1 

Production Factor 
(acres/hr 

Kayenta Ancillary Roads 24-5-35 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-36 
Kayenta Ancillary Roads 
Topsoil Replacement 
Haul and Place Topsoil 
637E P-P Scraper 

Haul and place 1.6' topsoil to cover graded area. 

Characterization of Scraper Used (type. capacity. etc) 
637E P-P Scraper- capacity = 31 cy 

Description of Scraper Route (haul distance. % grade. average rolling resistance for each segment. etc.) 
Loaded Distance (ft) 3000 
Loaded Grade(%) 0 
Loaded Effective Grade(%) 5 

Empty Distance (ft) 
Empty Grade(%) 
Empty Effective Grade (%) 

Production Times 
Typical Load Time for 657E P-P 
Maneuver and spread or dump 

Loaded travel Time (from chart) 
Empty Travel Time (from chart) 

Quantity of Material to be Moved 
Length (ft) 
Width (ft) 
Total (cy) 

Reference: Cat Handbook, Ed .. 28 

3000 
0 
5 

2.0 
1.2 

4.0 
3.0 

387,548 
80 

1,837,265 
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i5 1000 

0 ~ -~'"" 0 

Cycle Time = 

Cycles/Hour = 

Hourly 
Production 

Hours 
Required 

= 

2 Tim~min) 4 5 6 

2.0 + 4.0 +. 1.2 + 3.0 =j 10.2 
Load Loaded Maneuver Empty min 
Time Trip and Spread Trip 

Time Time Time 

60 10.2 =I 6 cycles/hr 
min/hr· Cycle-

Time 
31 X 5.88 =I 182 cy/hr 

Adjusted Cycles/ 
Load (cy) · Hour 

1,837,265 I 182 X 1.371 = I 13818 
Volume' _H_o_u-rly- Work Schedule L----------1 

hrs 

Production Factor 
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Table: 
Mine Area: 
Project:· 
Task: 
Equipment: 

24-5-37 
Kayenta Ancillary Roads 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
Kayenta Mine ancillary roads 

Revegetation Area 
Area (acre), 712 

Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

Revegetation= -~7....;.1;_,2_ * ( $1,172.50 + $375.00 ) = 
$1,172.50 Costs Acres $/Acre for seeding, $/Acre for planting 

Tree and Shrub Costs $375.00 
(per acre) 

Reseeding = 712 
Reseeding Cost 
(per acre) 

$1,033.00 Costs Acres 

Percent Failure 50% 

References: Table 24-1-3 

fertilizing, mulching trees and shrubs 
and fencing 

* 0.5 
Failure 

* $1,033.00 
Reseeding 

Cost 

= 

$1,101,433 

$·367,619 

Kayenta Ancillary Roads 24-5-37 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24--5-38 . Page 1 
Kayenta Water Storage and Sedimentation Ponds 
Clean Out Sedi_ment 
Sediment Removal 
D11R Dozer 

Sediment removal/disposal (65%) from pond areas. 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Estimated Dozing Production 

Description of Dozer Use 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 
Material Unit Weight (lb/lcy) 
Density Correction 

Productivity Adjustment Factors 
Operator Factor 
Is operator excellent ( 1) 
Is operator average ('. 75) 
Is operator poor (.6) 

Material Factor 
Loose stockpile (1.2) 
Hard to cut; frozen -

with tilt cylinder (.8) 
without tilt cyliner (.7) 

Normal. material ( 1 ) 
Hard to drift; (.8) 
Rock, ripped or blasted (. 75) 

Production Method/Blade Factor 
Slot dozing (1.2) 

200 
1600 

0 
1 

2800 
0.82 

no 
yes 
no 

no 

no 
no 

yes 
no 
no 

no 
no 

5000 

4500 
'4000 

3500 

.. 3000 
.c 
>= 2500 
0 
-1 2000 

1500 

1000 

500 

0 
0 

Productivity 
Adjustment = 

Factor 

X 

. 
\ 
\ 
\ 
'"-

' '"' ~~ ---
100 200 300 400 500 

Average Dozing Distance {feet) 

0.75 X 1.0 X 1.0 
Operating Material Grade 

Factor Factor Factor 

1.00 X 1.00 X 1.00 
Production Visibility Elevation 

Method 

600 700 

X 0.82 
Density 

Correction 

X 1.00 
Direct 
Drive 
Trans 

Side by side dozing (1.2) 
Normal dozing (1.0) yes Net Hourly 

Production 
1,600 x 0.62 = 1~... ___ 98_4 __ cL;.y/_h__.r I 

Poor Visibility 
(I.e., dust, rain, snow, fog, 
or darkness) (0.8) 

Elevation Factor 
· <7,500 feet (1.0) 

Quantity of Material to be Moved 

no 

yes 

356,460 cy 

Notes: 

Normal Hourly Productivity 
Production Adjustment 

(see graph above) Factor 

Hours = 356,460 984 X 1.371 
_Required Volume Net Hourly Work Schedule 

to be Moved Production Factor 

1. Quantity of material to be moved based on 65% of total sediment, 25% is assumed in the incised 

References: Table 24-2-10 and Cat Handbook, Ed. 28 

I 497 Hours 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-5-38 (cont.) Page 2 
Kayenta Water Storage and Sedimentation Ponds 
Clean Out Sediment 
Sediment Removal 
9225 American Dragline 

Sediment removal/disposal (10%)from pond areas with a dragline. 

Characterization of Dragline Used (type. size. etc): 
· 9225 American Drag line, bucket capacity (yd3

) = 2 

Swing depth and angle correction3 0.9 
Productivity = 
Adjustment 

Factor 

0.75 X 0.9 = L-1 _0_.6_8 _ _. 
Productivity Adjustment Factors 
Operator Factor 
Is operator excellent ( 1) 
Is operator average (.75) 
Is operator poor (.6) 

Quantity of Material to be Moved1 

no 
yes 
no 

54,840 cy 

Net Hourly 
Production 

Hours 

= 

= 

Operating 
Factor 

145 
Normal Hourly 

Production2 

54,840 

X 

I 

Swing 
Factor 

0.68 
Productivity 

Adjustment 
Factor 

97.875 

=I 98 

X 1.371 

cy/hr 

= I 
Required Volume Net Hourly Work Schedule 

to be Moved Production Factor 

Notes: 1. Quantity of material to be moved based on 65% of total sediment, 25% is assumed in the incised 
portion of the pond, not requiring removal and 10% is cleaned out with a drag line. 

768. 

2. Quantity of material is based on 60% (Kayenta portion of cost) of water storage and sedimentation ponds. 
3. Production rate based on Peabody experience. 
4. Optimum depth of cut is 11.8 feet. 

Reference: Table 24-2-10 

I 

Hours 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-5-39 
Kayenta Water Storage and Sedimentation Ponds 
Embankment Removal 
Grade Embankment into Basin 
D11R Dozer 

Blade embankment material into surrounding drainage, pond area or sides of drainage. 

Characterization of Dozer Used (type. size. etc): 
011 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use 
Average dozing distance (feet) 
Hourly production (from chart) 
Grade (in percent) 
Grade Correction 
Material Unit Weight (lb/lcy) 
Density Correction 

Productivity Adjustment Factors 
Operator Factor 

200 
1600 

0 
1 

2800 
0.82 

Is operator excellent ( 1) no 
Is operator average (.75) yes 
Is operator poor (.6) no 

Material Factor 

5000 

4500 

4000 

3500 

.. 3000 
.c 
~ 2500 
....I 2000 

1500 

1000 

500 

0 

0 

no Productivity Loose stockpile (1.2) 
Hard to cut; frozen - Adjustment = 

with tilt cylinder (.8) 
without tilt cyliner (.7) 

Normal material (1) 
Hard to drift; (.8) 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor 

no 
no 

yes 
no 
no 

Slot dozing (1 ~2) no 

Factor 

X 

Estimated Dozing Production 

_ .. 
\ 
_\ 
\ 

'r\. 

' ' ~ ----
100 200 300 400 500 

·Average Dozing. Distance (feet) 

0.75 X 1.0 X 1.0 
·Operating Material Grade 

Factor Factor Factor 

1.00 X 1.00 X 1.00 
Production Visibility Elevation 

Method 

600 700 

X 0.82 
Density 

Correction 

X 1.00 
Direct 
Drive 
Trans 

Side by side dozing (1.2) no 
Normal dozing (1.0) yes Net Hourly = 1 ,600 x 0.62 = l......__98_4 __ c~y/"'-h__.r I 

Production Normal Hourly Productivity 
Poor Visibility 
(I.e., dust, rain, snow, fog, no 
or darkness) (0.8) 

·Elevation Factor · 
<7,500 feet (1.0) yes 

Quantity of Material to be Moved 
483,867 cy 

Hours 
Required 

References: Table 24-2-10 and Cat Handbook, Ed. 28 

Production Adjustment 
(see graph above) Factor 

= 483,867 
Total 

Volume 
to be Moved 

984 X 1.371 
Net Hourly Work Schedule 
Production Factor 

674 

I o.62 

Hours 
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Table: 24-5-40 
Mine Area: 
Project: 

Kayenta Water Storage and Sedimentation Ponds 
Grade Pond Areas 

Task: Grading 
Equipment: D11R Dozer 

Earthmoving Activity 
Grade the cut and fills to blend into su~rounding topography and to drain and bury road surface material a minimum of 3'. 

Characterization of Dozer Used (type. size. etc) 

011 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
323 acres 

Hours 
Required 

= 323 
Area to be 

Graded 
(acres) 

Note: Production rate based on PWCC experience. 

Reference: Table 24-2-10 

Hours 0.125 X 1.371 =I 3539 
~--------------------~ 

Net Hourly Work Schedule 
Production Factor 
(acres/hr) 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-41 
Kayenta Water Storage and Sedimentation Ponds 
Topsoil Replacement 
Haul and Place Topsoil 
637E P-P Scraper 

Haul and place 1.6' topsoil to disturbed pond areas. 

Characterization of Scraper Used (type. capacity. etc) 
637E P-P Scraper - capacity = ~1 cy 

Description of Scraper Route-(haul distance. % grade. average rolling resistance for each segment. etc.) 
Loaded Distance (ft) 1 000 
Loaded Grade (%) 0 
Loaded Effective Grade (%) 5 

Empty Distance (ft)
Empty Grade(%) 
Empty Effective Grade (%) 

Production Times 
Typical Load Time for 657E P-P 
Maneuver and spread or dump 

1000 
0 
5 

2.0 
1.2 

Loaded Travel Time (from chart) 0.8 
Empty Travel Time (from chart) 0.6 

Quantity of Material to be Moved 
832,635 cy 

i 8000 
:::. 

637E P-P Loaded Travel Time 
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Time (min) 

Cycle Time = 2.0 + 0.8 + 1.2 + 0.6 
Load Loaded Maneuver Empty 
Time Trip and Spread Trip 

Time Time Time 

Cycles/Hour = 60 I 4.6 =I 13 cycles/hr 
min/hr Cycle 

Time 
Hourly = 31 X 13.04 =I 404 cy/hr 

Production Adjusted Cycles/ 
Load (cy) Hour 

2824 

-+-0% 
-2% 
__._4% 
~6% 

~8% 

-10% 
-+--12% 
--14% 
--16% 

-+-0% 
-2% 
_._4% 
~6% 

~8% 

-10% 
-+--12% 

6--14% 
-+-16% 

=j 4.6 
min 

I 

I 

hrs Hours 
Required· 

= 832,635 
Volume 

404 X 1.371 = I 
-H-ou-r-ly- Work Schedule L-----------1 
Production Factor 

References: Table 24-2-10 and Cat Handbook, Ed. 28 
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Table: 24-5-42 
Mine Area: 
Project: 

Kayenta Water Storage and Sedimentation Ponds 
Revegetation 

Task: Revegetation 
Equipment: Miscellaneous 

Revegetation Area Description 
Kayenta Mine regraded sedimentation and water storage P?nds. 

Revegetation Area 
Area (acre) 323 

Revegetation = 323 *( $1,172.50 + 
.. Seeding, fertilizing, $1,172.50 Costs Acres $/Acre for seeding, 

mulching and fencing fertilizing, mulching 
costs (per acre) and fencing 

Tree and Shrub Costs $375.00 
(per acre) 

Reseeding 323 * 0.5 
Reseeding Cost $1,033.00 Costs Acres Failure 

(per acre) 

Percent Failure 50% 

References: Table 24-1-3 

$375.00 )= $499,162 
$/Acre for planting 
trees and shrubs 

$1,033.00 = $166,602 
Reseeding 

Cost 

Kayenta Water Storage and Sedimentation Ponds 24-5-42 
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Table: 24-5-43 page 1 _ 
Mine Area: Kayenta Environmental Monitoring Sites 
Project: Off Permit Environmental Monitoring Sites 
Task: Concrete Removal/Disposal 

Environmental Monitoring Sites 

Approximately 7. off-permit environmental monitoring sites will exist in 2010. The sites vary in size and disturbance area. 
Ten of these sites are minor sites consisting only of a single riser (e.g., alluvial monitoring well, precipitation gage, or 
crest gage). The remaining six sites are slightly larger and may. include concrete flumes, steel sediment sample 
structures, or overhead steel catwalk structures, etc. for stormwater sampling. In order to be conservative, Peabody 
included enough reclamation liability costs to remove the monitoring structures, grade and blend the site, assuming the· 
entire bonding area is disturbed, and reclaim and revegetate the site. Following is a list of monitoring sites and 
estimated bonding area: 

Bond Area Bond Area 
Site ID (acres) Site ID (acres) 

ALUV77 1 CG34 3 
ALUV95 1 SW16 3 

2 acres SW25 3 
SW26 3 

SW155 ~ 
15 acres 

Total Reclamation Area= 17 acres 

Kayenta Environmental Monitoring Sites 24-5-43 



Table: 24-5-43 (cont.) Page 2 
Mine Area: Kayenta Environmental Monitoring Sites 
Project: Off Permit Environmental Monitoring Sites 
Task: Concrete Removal/Disposal 
Equipment Miscellaneous 

Description 
Demolish steel and concrete at five SW sites 

Concrete/materials to grout alluvial wells (minor sites) 
Laborer (minor sites) 

Pickup Truck (minor sites) 

Estimator Notes 
1. Volume dimensions are 300' x 10' x 6'. 
2. Assume 4 hours at each site. 
3. Assume pickup truck is $15.14 per hour. 
4. Assume 40% of total cost for Black Mesa Mine portion of cost. 

Quantity (ft3) 

18000 
1 
2 
1 

Unit Cost 
0.41 
50 

77.16 
60.56 

No. of Sites 
5 
2 
7 
7 

Total Cost= 
60% of Total Cost = 

Total 
$36,900 

$100 
$1,080 
$424 

$38,504 
$23,102 

Kayenta Environmental Monitoring Sites 24-5-43 (cont.) Page 2 



Table: 24-5-44 Page 1 
Mine Area: 
Project: 

Kayenta Environmental Monitoring Sites 
Grade Reclaimed Area 

Task: Site Reclamation 
Equipment: D11R Dozer 

Earthmoving Activity 
Grade the cut and fills to blend into surrounding topography and to drain (SW sites). 

Characterization of Dozer Used (tvpe, size. etc) 
D11 R, three shank ripper, U-blade 

Production Rate (acres/shift) 1.0 

Acres to be Graded 
Total (acres) 9 

Hours 
Required 

9 
Area to be 

Graded 
(acres) 

0.125 x 1.371 = 1~_99 __ - _H_o_u_r_s ____ --1 

Net Hourly Work Schedule 
Production Factor 
(acres/hr) 

Notes: Production rate based on PWCC experience. 
Acres based on 60% of total acres for Kayenta portion of the cost. 

References: Cat Handbook, Ed. 28 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-5-44 (cont.) Page 2 
Kayenta Environmental Monitoring Sites 
Revegetation 
Site Reclamation 
Miscellaneous 

Revegetation Area Description 
Kayenta Mine percentage of revegetating the six "SW" sites 

Revegetation Area 
Area (acre) 9 

Revegetation 9 
Seeding, fertilizing, $1,172.50 Costs Acres 
mulching and fencing 
costs (per acre) 

Tree and Shrub Costs $37s.qo 
(per acre) 

Reseeding 9 
Reseeding Cost $1,033.00 Costs Acres 

_ (per acre) 

Percent Failure 50% 

* ( $1,172.50 + $375.00 ) = $13,928 
$/Acre for seeding, $/Acre for planting 
fertilizing, mulching· trees and shrubs 

and fencing 

0.5 
Failure 

$1,033.00 
Reseeding 

Cost 

$4,649 

Note: Revegetation area based on 60% of total area for Kayenta portion of cost. 

References: Table 24-1-3 
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Table: 24-5-45 
Mine Area: Kayenta Monitoring- Wells 

Reclaim Monitoring Wells 
Well/Site Reclamation 
Miscellaneous 

Project: 
Task: 
Equipment: 

Environmental Monitoring Water Wells 

Approximately 62 monitoring water wells will exist in 2010. 
Well abandonment procedures to be used include: 
1) Cutting the casing off a foot below ground level or even with the ground surface; 
2) Filling the well bore from the bottom to within 20 feet of the surface with bentonite or cuttings/gravel; 

· 3) Grouting the top 20 feet of the well bore with cement; 
4) Removing all locking well covers and protective fences; 
5) Scarifying and seeding the ground surface in the immediate vicinity of the well. 

Abandonment cost per well = 

Reclamation 
Cost 

$1,000 per well 

= __ 6_2 __ x $1,000 
Number of Cost per 

Wells Well 

Note: Reclamation Cost based on 60% of total for Kayenta portion of the cost. 

X 0.6 
60% of 

Total 

=I $37,2oo 
~.-_...:..__.:..._-1 
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Table: 24-5-46 
Mine Area: 
Project: 

Kayenta N-11 Coal Handling Facility 
Cut/Fill Earthwork 

Task: 
Equipment: 

Earthmoving Activity 
Fill earthwork. 

Cut/Fill Earthwork 
637E P-P Scraper 

Characterization of Scraper Used (type. capacity. etc} 
637E f?-P Scraper- capacity= 31 cy 

Description of Scraper Route (haul distance. % grade. average rolling resistance for each segment. etc.) 
Loaded Distance {ft) - 3000 
Loaded Grade(%) o 

637E P-P Loaded Travel Time Loaded Effective Grade (%) 5 'if 8000 ..,....,......,..-r--r-"1"""'!"-r-'l-r"",.....,..'""T--r-r-"T"""'r'"""T""T-r-r-T".,....,....,...,-,-T'""I"""'T"""t 

Empty Distance (ft) 
Empty Grade(%) 
Empty Effective Grade(%) 

Production Times 
Typical Load Time for 657E P-P 
Maneuver and spread or dump 

3000 
0 
5 

1.0 
0.6 

Loaded Travel Time (from chart) 2.0 
Empty Travel Time (from chart) 1.5 

Quantitv of Material to be Moved 
Total (cy) 659,063 

~ 

'if 8000 
~ 7000 
~ 6000 

:;!: 5000 
~ 4000 

~ ~~~~ 
,:g 1000 
2i 0 

Cycle Time = 

Cycles/Hour = 

Hourly = 
Production 

2 3 

Time(min) 

4 

637E P-P Empty Travel Time 

..... ... 
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--~~= fi"'F""" 

0 1 2 3 4 

Time (min) 

1.0 + 2.0 + 0.6 
Load Loaded Maneuver 
Time Trip and Spread 

Time Time 

60 I 5.1 =I 12 
min/hr Cycle 

Time 
31 X 11.76 =I 365 

Adjusted Cycles/ . 
Load (cy) Hour 

5 6 

,_.,.,... 

~====~ :::::::;oo 

5 

+ 1.5 
Empty 
Trip 
Time 

cycles/hr 

cy/hr 

-+-0% 
-2% 
-A--4% 
~6% 

-?IE-8% 
-e-10% 
-f--12% 
--14% 
--16% 

-+-0% 
-2% 
-A--4% 
~6% 

-?IE-8% 
-e-10% 
-f--12% 
--14% 
-+-16% 

=I 
5.1 
min 

I 

I 

Hours 
Required 

659,063 
Volume 

__ 3_6_5_x 1.371 = 1..___2_4_78 __ hr_s ___ -t 
Hourly Work Schedule 

Production Factor 

Kayenta N-11 Coal Handling Facility 24-5-46 



Table: 24-5-47 
Mine Area: 
Project: 

Kayenta N-11 Coal Handling Facility 
Grade Facilities Areas 

Task: Facilities Area Grading 
Equipment: D11R Dozer 

Earthmoving Activity 
Grading the cut and fills to blend into the su~rounding topography to drain, burial of road surface material 
a minimum ofthreefeet. 

Characterization of Dozer Used (type. size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Estimated Dozing Production 

Description of Dozer Use 
Average dozing distance (feet) 300 

5000 

Hourly production (from chart) 1,100 4500 

Grade (in percent) -10 4000 

Grade Correction 1.2 3500 

Material Unit Weight (lb/lcy) 2,800 .:.. 3000 
.t: 

Density Correction 0.82 t 2500 
..1 2000 

Productivity Adjustment Factors 1500 

Operator Factor 1000 

\ 
\ 
\ 

''\.. 

" " -.............._ -----Is operator excellent ( 1) no 500 

Is operator average (.75) yes 0 

Is operator poor (.6) no 0 100 200 300 400 500 

Average Dozing Distance (feet) 

Material Factor 
Loose stockpile (1.2) no Productivity 
Hard to cut; frozen - Adjustment = 0.75 X 1.0 X 1.2 X 

with tilt cylinder (.8) no Factor Operating Material Grade 
without tilt cyliner (.7) no Factor Factor Factor 

Normal material (1) yes 
Hard to drift; (.8) no X 1.00 X 1.00 X 1.00 X 

Rock, ripped or blasted (.75) no Production Visibility Elevation 
Method 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing (1.2) no 

600 700 

0.82 
Density 

Correction 

1.00 =L 0.74 
Direct 
Drive 
Trans 

Normal dozing (1.0) yes Net Hourly 1,100 X 0.74 =I 812 cy/hr 
Production Normal Hourly Productivity 

Poor Visibility Production Adjustment 
(I.e., dust, rain, snow, fog, no (see graph above Factor 
or darkness) (0.8) 

Elevation Factor Hours = 422,795 812 X 1.371 =L 714 Hours 
<7,500 feet (1.0) yes Required Volume Net Hourly Work Schedule 

to be Moved Production Factor 
Quantity of Material to be Moved 

422,795 cy 

References: Cat Handbook, Ed. 28, Table 24-2-8 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Equipment Type 
MAJOR EQUIPMENT Black Mesa Mine Joint Kayenta Mine 
637G P-P Scraper 24,627 1,935 149,321 
D11 R Dozer - Ripper 869 360 5,427 
D11R Dozer 30,843 4,286 156,923 
D7R Dozer 272 - 1,098 
988H Loader 166 - 852 
Atlas Copco Pit Viper 271 - - 7,434 
769D Rear Dump Truck 211 - 1,075 
9225 American Drag line 648 - 974 

MAJOR EQUIPMENT 57,636 6,581 323,104 

SUPPORT EQUIPMENT 
16M Grader 9,604 - 14,420 
Truck Tractor 4,800 - 7,200 
Water Truck 8,800 - 15,000 
Service Truck 4,800 - 7,200 
Flatbed Truck 4,800 - 7,200 
Light Duty Diesel Crew 28,000 - 44,000 
Welding/Supply Truck 4,800 - 7,200 
Equipment Trailer 4,800 - 7,200 
Parts Trailer 3,200 - 4,800 
Office Trailer 3,200 - 4,800 
Diesel Floodlighting 43,200 - 64,800 

SUPPORT EQUIPMENT 120,004 - 183,820 
Total: 177;640 6,581 506,924 
Note:' Required months based on 4,000 hours per year or 333 hours per month. 

Reference: Table 24-1-5 

24-5-48 
Joint 
Equipment Scheduling 
Equipment Requirements 
All 

Required Hours No. of Units 

175,883 15 
6,656 1 

192,052 17 
1,370 1 
1,018 1 
7,434 1 
1,286 3 
1,622 1 

40 

24,024 2 
12,000 1 
23,800 2 
12,000, 1 
12,000 . 1 
72,000 6 
12,000 1 
12,000 1 
8,000 2 
8,000 2 

108,000 9 
28 

Hours per Unit Required Months 

11,726 35.2 
6,656 20.0 
11,297 33.9 
1,370 4.1 
1,018 3.1 
7,434 22.3 
429 1.3 

1,622 4.9 

12,012 36 
12,000 36 
11,900 36 
12,000 36 
12,000 36 
12,000 36 
12,000 36 
12;000 36 
4,000 12 
4,000 12 
12,000 36 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Mine Area 
N-6 

BM Facilities 
Joint Facilities 

Total Black Mesa Mine Area: 
J-16 
J-19 
J-21 
N~9 

N-11 
Kayenta Facilities 

All Areas 
Total Kayenta Mine Area: 

Total 
- ------

24-5-49 
Joint 
On-Site Mobilization 
Interior Mobilization Hours 
All 

637G P-P Scraper D11R Dozer 
16 20 
16 8 
16 16 
48 44 
16 24 
16 16 
16 32 
16 24 
16 4 
16 16 

227 382 
323 498 
371 542 

. ....._____ 

D7R Dozer 16M Grader 988H Loader 
8 4 8 

8 4 8 
8 4 8 
8 4 8 
8 4 8 
8 4 8 
8 4 8 

40 20 40 
48 24 48 

Atlas Copco Pit Viper 271 769D Dump Truck 
0 12 

0 . 12 
4 12 
4 12 
4 12 
4 12 
0 12 

16 60 
16 72 

9225 American Dragline 

136 

136 

206 
206 
342 

JA A.J 2012 ..-. 
·J .. 

A~VEo .;~ 



Table: 24-5-50 
Mine Area: Kayenta Draglines and Shovels 
Project: Dragline and Shovel Removal 
Task: . Disassemble and Remove Draglines and Shovels 
Equipment: Miscellaneous · 

Description 
2570 Dragline 
8750 Dragline 
8200 Dragline 
1260 Dragline 

295 Shovel 

Quantity (units)) 
1 
1 
1 
1 
2 

Note: Cost based on PWCC experience. 

Unit Cost 
$200,000.00 
$200,000.00 
$200,000.00 
$100,000.00 
$50,000 . .00 

Removal Cost 
$200,000 
$200,000 
$200,000 
$100,000 
$100,000 

Total $800,000 

With the current resale market for large excavators, this is conservative. 

Kayenta Draglines and Shovels 24-5-50 



Table: 24-5-01 
Mine Area: Joint- (KM) Structure Material Demolition Unit Cost 

Project: Facilities Demolition Steel.(s) 0.33 

Task: Demolish Facilities Concrete( c) 0.46 

Equipment: 

Quantity 

DescriQtion (ft3 unless noted) Unit Cost Total 

Warehouse 300,000 $0.33 $99,000 

Operations and Warehouse 43,200 $0.33 $14i56 

Engineering Building 128,000 $0.33 $42,240 

Operations Office 43,200 $0.33 $14,256 

Human Resources Bldg. 84,000 $0.33 $27,720 

Reclamation Barn 45,360 $0.33 $14,969 

Addition/Warehouse 214,500 $0.33 $70,785 

Addition of Operations 4,560 $0.33 $1,505 

Reclamation Shop 50,102 $0.33 $16,534 

Reclamation Office 20,020 $0.33 $6,607 

J3 Airport Building 21,600 $0.33 $7,128 

Const. Tr. Ct. Pumphouse 1,920 $0.33 $634 

Const. Tr. Ct. Watertank 13,400 $0.33 $4,422 

Ambulance Garage 17,550 $0.33 $5,792 

Oil Lab 11,520 $0.33 $3,802 

MCW Water Tank 13,400 $0.33 $4,422 

Public Coal Facility 61,500 $0.33 $20,295 

Public Coal Conveyor Length {ft) 600 $0.33 $198 

MCW Fuel Farm 30,100 $0.33 $9,933 

Water Well Trailer 7,840 $0.33 $2,587 

Old E.Q. Trailer 15,960 $0.33 $5,267 

Waste Handling Facility 2,468 $0.33 $814 

Additional/Warehouse 49,780 $0.33 $16,427 

Reclamation Barn/Addition 36,288 $0.33 $11,975 

Total $401,566 

Joint- (KM) 24-5-01 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-02 
Joint- (KM) 
Concrete Removal 
Concrete Removal/Disposal 
D11 R Dozer- Ripper Equipped 

Remove 8" of concrete from facilities area. 

Characterization of Dozer and Ripper Used: 
D11 R, single shank ripper, semi-u blade 

Description of Ripping (ripping depth, cut spacing, cut length, and material to be ripped}: 

Rip depth (ft) 0.7 
Cut spacing (ftlpass) 6.4 Cycle = 300 I 120 + 0.25 =I 2.8 min/pass 
Cut length (ft) 300 Time Cut Speed Turn 
Speed (ftfmin) 120 Length Factor Time 

(fpm) 
Passes = 60 I 2.8 =I 21.8 pass/hr I Quantity of Material to be Ripped 

2,022 cy per hour min/hr Cycle Time 

Volume cut = 0.67 X 6.4 X 300 1_2!._ =I 47 bank cy/pass 
per pass Tool Cut Cut cf/cy 

Penetration Spacing Length 

Ripping 47 X 21.8 =I 1,034 hours 
Production Volume cut Passes 

per pass per hour 

Hours = 2,022 1,034 X 1.371 =I 2.7 hours I 
Required Volume to Ripping Work Schedule 

be Ripped Production Factor 

Concrete Disposal (at $9.00/cy)= $18,1981 

References: Cat Handbook, Ed. 28, Table 24-2-8. 

Joint- (KM) 24-5-02 



0 Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity: 

24-5-03 
Joint- (KM) 
Surfacing Removal 
Surfacing Removal/Disposal 
D11R Dozer 

Push 1' of gravel or scoria off the side of the facilities parking area. 
Doze a trench 4' deep to accept surfacing material, then push the 4' of suitable material back over the top 

Characterization of Dozer Used (type, size. etC): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Estimated Dozing Production 

Description -of Dozer Use 
Average dozing distance (feet) 200 

5000 

Hourly production (from chart) 1,600 
Grade (in percent) 0 
Grade Correction 1 

4500 

4000 \ 
\ 

Material Unit Weight (lb/lcy) 2,800 
Density Correction 0.82 

3500 

3000 
_\ 

Productivity Adjustment Factors 
Operator Factor 
Is operator excellent (1) no 
Is operator average (.75) yes 
Is operator poor (.6) no 

Material Factor 
Loose stockpile (1.2) 
Hard to cut; frozen -

with tilt cylinder (.8) 
without tilt cyliner (.7) 

Normal material (1) 
Hard to drift; (.8) 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor 
Slot dozing ( 1.2} 

no 

no 
no 
yes 
no 
no 

no 
no 

,_ 
.c t 2500 
..J 

2000 

1500 

1000 

500 

Productivity. 
Adjustment = 

Factor 

X 

' f\. 

' " ~to... ---!ooo.. 
A>terage-L !ozing.Dist ~n""' 

0.75 X 1.0 X 1.0 
Operating Material Grade. 

Factor Factor Factor 

1.00 X 1.00 X 1.00 
Production Visibility Elevation 

Method 

X 

X 

0.82 
Density 

Correction 

1.00 =I 0.62 
Direct 
Drive 
Trans 

Side by side dozing (1.2) 
Normal dozing (1.0) yes Net Hourly 1,600 X 0.62 =I 984 c~/hr 

Poor Visibility 
(I.e., dust, rain, snow, fog, 
or darkness) (0.8} 

Elevation Factor 
<7,500 feet (1.0) 

Quantity of Material to be Moved 
2;044,512 

Production 

no 

Hours 
yes Required 

cy 

References: Cat Handbook, Ed. 28, Table 24-2-8 

Normal Hourly 
Production 

= 2,044,512 
Volume 

to be Moved 

Productivity 
Adjustment 

Factor 

I 984 X 1.371 =I 2,849 Hours 
Net Hourly Work Schedule 
Production Factor 

Joint- (KM) 24-5-03 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-04 
Joint- (KM) 
Surface Ripping 
Dozer Ripping 
011 R Dozer - Ripper Equipped 

Rip 3' of subbase to aid in vegetation establishment. 

Characterization of Dozer and Ripper Used: 
D11 R, three shank ripper, semi-u blade 

Description of Ripping (ripping depth, cut spacing, cut length, and material to. be ripped): 

Rip depth (ft) 3 
Cut spacing (ft/pass) . 6.4 Cycle 300 / 120 + 0.25 =I 2.8 
Cut length (ft) 300 Time Cut Speed Turn 
Speed (ft/min) 120 Length Factor Time 

(fpm) 

=I Quantit~ of Material to be Ri!;med Passes 60 2.8 21.8 eass/hr 
1,030,920 cy per hour min/hr Cycle Time 

Volume cut 3.00 X 6.4 X 300 27 
per pass Tool Cut Cut cf/cy 

Penetration Spacing Length 

Ripping 213 X 21.8 =I 4,655 hours 
Production Volume cut Passes 

per pass per hour 

Hours 1,030,920 4,655 X 1.371 =I 304 
Required Volume to Ripping Work Schedule 

be Ripped Production Factor 

Reference: Cat Handbook, Ed. 28, Table 24-2-8. 

min/passj 

=I 213 bank cy/pass 

hours 

Joint- (KM) 24-5-04 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-05 
Joint- (KM) 
Grade Facilities Areas 
Facilities Area Grading 

· D11R Dozer 

Grading the cut and fills to blend into the surrounding topography to drain, burial of road surface material 
a minimum of three feet. 

Characterization of Dozer Used (type, size. etc): 
D11 R, three-shank ripper, U-blade 
Power shifttransmission (1.0) yes 

Estimated Dozing Production 
Description of Dozer Use 

5000 Average dozing distance (feet) 200 
Hourly production (from chart) 1,600 

4500 

Grade (in percent) 0 4000 

Grade Correction 1 3500 

Material UnitWeight (lb/lcy) 2,800 ... 3000 
.1: 

Density Correction 0.82 ~ 2500 
...J 2000 

Productivity Adjustment Factors 1500 

Operator Factor 1000 

\ 
\ 
\ 

\. 

' -~ ............... ~ --. 
Is operator excellent (1) no 500 

100 200 300 400 500 
Is operator average (.75) yes 
Is operator poor (.6) no 

. Average Dozing Distance (feet) 

Material Factor 
Loose stockpile (1.2) no Productivity 
Hard to cut; frozen - Adjustment = 0.75 X 1.0 X 1.0 X 

with tilt cylinder (.8) no Factor Operating Material Grade 
without tilt cyliner (.7) no Factor Factor Factor 

Normal material ( 1) yes 
Hard to drift; (.8) no X 1.00 X 1.00 X 1.00 X 

Rock, ripped or blasted (.75) no Production Visibility Elevation 
Method 

Production Method/Blade Factor 
Slot dozing (1.2) no 
Side by side dozing ( 1.2) no 

600 700 

0.82 
Density 

Correction 

1.00 =I 0.62 
Direct 
Drive 
Trans 

Normal dozing (1.0) yes Net Hourly 
Production 

1,600 X 0.62 =L.I -~98:;...;4;..__--.;;.cy~/.;.;.;hr;..__~__, 

Poor Visibility 
(I.e., dust, rain, snow, fog, no 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) 

Quantity of Material to be Moved 

yes 

1 ,030,920 cy 

Hours 
Required 

References: Cat Handbook, Ed. 28, Table 24-2-8 

Normal Hourly 
Production 

= 1,030,920 
Volume 

to be Moved 

Productivity 
Adjustment 

Factor 

_ __;;9;..:;.8~4 ~- x 1.371 = l~...-__.;1;..!..,4.:.:3~7...;;H..;;.;o;;.;;u;;.;.rs,;;..__-l 
Net Hourly Work Schedule 
Production Factor 

Joint- (KM) 24-5-09 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-06 
Joint- (KM) 
Topsoil Replacement 
Haul and Place Topsoil 
637E P-P Scraper 

Haul 4' of material to cover concrete pads and 1.25' of material to cover remaining parking/storage areas. 

Characterization of Scraper Used (type. capacity. etc) 
637E P-P Scraper- capacity= · 31 cy 

Description of Scraper Route (haul distance, %grade. average rolling resistance for each segment. etc.) 
Loaded Distance (ft) · 2000 
Loaded Grade(%} o 
Loaded Effective Grade (%) 3 637E P-P Loaded Travel Time 

8000 

Emptypistance (ft) 2000 
Empty Grade (%) 0 
Empty Effective Grade{%) 3 

Production Times 

~ ~~- 1---1.6 ""'~--'x ~ ::: 6000 
G) 

~~ 
~ ~~ .... ~ .... ~ !::;:;- '/ ~~ 0 G) 4000, ~ 

B £., 
~~ """"' .... ~ 

_,..!--" f-- .... f- -:::~ 
!: .... 
.l!! 2000 en ~~ :::;::::: 0 

Typical Load Time for 657E P-P 2.0 0 IIIII ElF"' 

Maneuver and spread or dump 1.2 0 1 2 3 4 5 

Time(min) 
Loaded Travel Time (from chart) 1.6 
Empty Travel Tim~ (from chart) 1,2 

Quantity of Material to be Moved 
437,491 cy 

637E P-P Empty Travel Time 
8000 

~ ~~ ·~~ )~ _..I--' ::: 6000 
G) ~~ v .... .... r-- f-"""' 

... I--' ::::F:: !:::if 
c5 i" 4000 IIIII 1:::= ~!::::: 

B~ 'e~ ~; 
.... 

r;:: 
_..!-"'" ""' ........ !: I--" 

""""' .l!! 2000 
en 

.-;;.;~ i5 
0 

0 1 2 3 4 5 

Time(min) 

CycleTime = 2.0 + 1.6 + 1.2 + 1.2 
Load Loaded Maneuver Empty 
Time Trip and Spread Trip 

Time ·Time Time 

Cycles/Hour = 60- I 6.0 =I 10 c~cles/hr 
min/hr Cycle 

Time 
Hourly = 31 X 10 =I 310 c~/hr 

Production Adjusted Cycles/ 
Load (cy) Hour 

-+-0% 
----2% 
-6-4% 
--*-6% 
-*--8% 
__...10% 
-t-12% 

6 --14% 
-.-16% 

--+-0% 
----2% 
-6-4% 
--*-6% 
"'*-8% 
--o-:-10% 
-t-12% 

14% 
1-+-16% 

= I 6.0 
min 

I 

I 

Hours 
Required 

437,491 
Volume 

310 x 1.371 =I 1,935 hrsl 
Hourly Work Schedule 

Production Factor 
Reference: Table 24-2-8, Cat Handbook, Ed. 28 24-5-06 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-5-07 -
Joint- (KM} 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
All major facilities 

Revegetation Area 
Area (acre) _ 354 

Revegetation = 354 * ( $1,172.50 
Costs -....,.A.;...;c;;...re'--s- $/Acre for seeding, Seeding, fertilizing, 

mulching and fencing 
costs (per acre) 

$1,172.50 

Tree and Shrub Costs $375.00 
(per acre) 

Reseeding 
Reseeding Cost 
(per acre) 

$1,033.00 Costs 

Percent Failure 50% 

References: Table 24-1-3 and Table 24-2-8 

354 
Acres 

fertilizing, mulching 
and fencing 

0.5 
Failure 

+ $375.00 ) = 
$/Acre for planting 
trees and shrubs 

$1,033.00 
Reseeding 

Cost 

$547,815 

$182,841 

Joint- (KM) 24-5-07 



Table: 24-5-19 
Mine Area: J-3 Airport- (KM) 
Project: Asphalt Removal 
Task: Asphalt Removal/Disposal 
Equipment D11 R Dozer- Ripper Equipped 

Earthmoving Activity 

Rip 8" asphalt material prior to dozing into trench. 

Characterization of Dozer and Ripper Used: 
D11 R, three shank ripper, semi-u blade 

Description of Ripping (ripping depth, cut spacing, cut length, and material to be ripped): 

Rip depth ( 0.7 
Cut spacin! 6.4 Cycle 300 
Cut length 300 Time Cut 
Speed (ftln 120 Length 

Quantity of Material to Passes 60 
20,246 cy per hour min/hr 

Volume cut 
per pass Tool 

Penetration 

Ripping 48 
Production Volume cut 

per pass 

Hours 20,246 
Required Volume to 

be Ripped 

Reference: Cat Handbook, Ed. 28, Table 24-2~8~ 

120 
Speed 
Factor 
(fpm) 

I 2.8 
Cycle Tfme 

X 6.4 
Cut 

Spacing 

X 21.8 
Passes 
per hour 

1040 
Ripping 

Production 

+ 

X 

X 

0.25 
Turn 
Time 

21.8 pass/hr 

300 
Cut 

Length 

1040 hours 

1.371 
Work Schedule 

Factor 

2.8 min/pass 

27 148 
cf/cy bank cy/pass 

27 hours 

J-3 Airport- (KM) 24-5-19 



Table: 24-5-20 
Mine Area: J-3 Airport- (KM) 
Project: Surface Ripping 
Task: Dozer Ripping 
Equipment D11 R Dozer - Ripper Equipped 

Earthmoving Activity 
Rip 3' of airport area prior to grading 

Characterization of Dozer and Ripper Used: 
D11 R, three shank ripper, semi-u blade 

Description of Ripping (ripQing deQth, cut SQacing, cut length, and material to be ripQed): 

Rip depth ( 3 
Cut spacin! 6.4 Cycle = 300 I 120 + 0.25 2.8 min/pass 
Cut length 300 Time Cut Speed Turn 
Speed (ftln 120 Length Factor Time 

(fpm) 
=I I Quantity of Material to Passes = 60 I 2.8 21.8 pass/hr 

90,656 cy per hour min/hr Cycle Time 

Volume cut = 3.00 X 6.4 X 300 I 27 =I 213 
per pass Tool' Cut Cut cf/cy bank c¥_/pas 

Penetration Spacing Length 

Ripping = 213 X 21.8 =I 4655 hours I 
Production Volume cut Passes 

per pass per hour 

Hours = 90,656 I 4655 X 1.371 ~ 27 hours I 
Required Volume to Ripping Work Schedule 

be Ripped Production Factor 

Reference: Cat Handbook, Ed. 28, Table 24-2-9. 

J-3 Airport- (KM) 24-5-20 

0 



ATTACHMENT 24-6 

EXPLORATION BONPS 



( 

RECLAMATION COST ESTIMATE 

CHAPTERo24 
TABLE 24-6-01 

The following summarizes estimated reclamation costs associated with the proposed two-year 
Phase I P~CC exploration program for the J-21 Mining Area: 

Plugging drillholes (within 5-yr area)- 121 (5" x 5001@ $50/hole ,$6,100 

Sealing drillholes (outside 5-yr area)- 295 (5" x 500')@ $350/hole $103;300 

Backfilling mud pits- 310@ 25cy@ $0.60yd $4,700 

Regrading drill pads (outside 5-yr area) - 210 @ 0.17 acre @ $2,000/ acre $71,400 

Regrading roads (outside 5-yr area}- 46,533 feet@ $100 per 100ft $46,600 

Soil replacement - [(35. 7 acres-drill pads) + 

(16 acres-road) x 43,560 ft2x 0.5 ft/27 @o/o0.50/yd 

Revegetation - (51. 7 acres) @ $600/ acre 

Total Direct Costs 

--~ 
{rpfl "". .. 
j.· 'k~J-~JJo{-~ 

..'( . 

$20,900 

$31,100 

$284,100 

JAN 2012 



BOND SUMMARY 

NAVAJO 400FH4568 St. Paul Fire & Marine Ins. Co. $15,000 
400FH4571 St. Paul Fire & Marine Ins. Co. 15,000 
400FH4573 St. Paul Fire & Marine Ins. Co. 15,000 

NAVAJO/HOPI 400FN6323 St. Paul Fire & Marine Ins. Co. 15,000 
400.FN6324 St. Paul Fire & Marine Ins. Co. 15,000 
400FN6325 St. Paul Fire & Marine Ins. Co. 15,000 
400FN6349 St. Paul Fire & Marine Ins. Co. 15,000 



I 

... :; 

·'. : ~ ; 
;. . ~ 

ALEXANDER & ALEXANDER, INC. 

d P.O. BOX 412·182 
n er . KANSAS .CITY MO 64·14·1 
nder TELEPHONE: 816-391-1000 

TO PEABODY HOLDING COMPANY INC 
JAMES J BRITTAIN 
P 0 BOX 373 
ST LOUIS MO 63166 

ACCOUNT NUMBER 

91< 140755 
INVOICE NUMBER 

69392•1 

INVOICE DATE 

1: s: 89 
I I 

TERMS& PAYMENT IS DUE UPON EFFECTIVE DATE OF COVERAGE 
********~************************************* 

0 4·00FH4571 ST PAUL FIRE & MARINE INS CO 
PEABODY COAL COMPANY 
LICENSE PERMIT RENEWAL POLICY 
EFFECTIVE 01-20-89 EXPIRES 01-20-92 
USDI COLLECTIVE BOND 
$15,000-NAVAJO RESERVATION 
AZ 

TOTAL 

•188.00 

188.00 
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·:· ( ~a. r e-p 1 a c e Com !:il e r c i a 1 U n i o n · I n s u r an c e Com p any { · ' n d C K 
Form 5-l.H l ll c·. 

"'t (lctober- 1956 

JAi'-1 2012 ... 
BUREAU OF INDIAN AFFAIRS 

COLLECTIVE BOND 400FH· 

KNO\V ALL ME~ BY THESE PRESE~TS, That we, ----~-~-~-~-?-~.!: ... ~.9...':.~---~-?.::r.~-~~.Y. ................... . 

-----~---------------··········---··-·-·-········· .......... of~~~-: .... '!:.~~-~~~--~---~~~ .!:!.e.?.~-~-~·------·······~------····--------------, as principaL .. , 

and ----------------------$ .. t.=.: .... ~-~E.f: ... !f.~E-~---~-~-~----1:!~-~-:!-_~-~----~~-~-':-:.~-~-~~-~---~-'?.~.P.-~-~-"!. ........................................... . 

/··of --------------~-~-~----?-~_':!J.._, ____ tf.tiJ..!?-.~§.2.~-~-------------, as suretY ..... , are held and firmly bound unto the United 

( 
States of America in the sum of fifteen thousand dollars ($15,0Q_O), lawful money of the "United Stat~s.for 

, the payment of \Yhich, well and truly to be made, we bind ourselves and each of us, our and each of our 
; heirs, su.ccessors, executors, administrators, and assigns, jointly and severally, firmly by these presents. 

~. 
·~ 

Sealed with our seals and dated this :----c·.2..0.t.h .. day of ... J.?.p,g_~_J;_y __ "·-------~--:-~---------·-··-------------, 19 .... L~ · 
I 
~ The condition of this obligation is such that whereas the said principaL .. , as lessee .... , ha; ....... 

I 

f 

heretofore or may hereafter enter into or other·wise _acquire an interest in ----------G-o-a-1----------------·-··------------

mining leases and .......................... , ............................................ prospecting permits on the --------------------------~---

-----------------JL~YJ~J.9 ........ .: ..... Reservation in the State of ............. :~E-~-~-~-~~----------------------··------·--··----------------
of various dates and periods of duration, covering lands or interests in-lands held by the United States in 
trust for individual Indians, or bands or tribes of Indians, or subject to restrictions against alienation 
without the consent of the Secretary of the Interior, or his authorized representative, which leases and 
permits have been or may hereafte_r be granted or approved by the Secretary of the Interior, or his author-

ized representative, and the identification of which herein is expressly waived by both principaL .. and 

surety-····· hereto. 

WHER:E;AS the principaL .. and suret.y: ..... agree that the coverage of this bond. shall extend to and 
include all e-xtensions and renewals of the leases and permits covered by this bond, such coverage to con
tinue without any interruption due to the expiration of the term_ set forth therein. 

WHEREAS the surey ........ hereby waives. any right to notice·of any modification of anr .such lease or 
permit, or obligation thereunder whether effected by extension of time for perforrnance, by commitment of 
such 1ease to unit, cooperative, or communitization agre~?ment, by waiver, suspension, or change in rental, 
except an increase thereof, by minimum royalty payment, except an increase thereof, by compensatory 
royalty payment, or' otherwise, this bond to remain in full force and effect notwithstanding. 

- - . / 

\VHEREAS the principaL .. and suret..y .... agree that the neglect or forbearance of any obligee under 
this bond in enforcing the payment of any rental or royalty or the performance of any other covenant, 

condition, or agreement of any such lease or permit shall not in any way release the princjpal.. .. and 

suret.;r _____ , or either of them, from any liability under this bond; and 

\VHEREAS the principaL .. and suretf. ...... agree. that in the event of any default under an.r such 
·lease or pennit, the obligee may prosecute any claim, suit, action, or other proceeding against thrrnci-

paL. and suret¥ ....... ; or either of them, without the necessity of joining the other. l ' 



i .. I •' .') .•• I . I ) { .. I ; I 
l(t .. .. " ~ l t # • ' • ·;:..:. o • o o ~ J Oo • • .... ' ..... • fill •• I I '• ~"' • • ... •.•• 'I •• ·., .. ~ I • ~ p :j- 1' ~: ~ ~ o4; : ... ,., , . ~;~~:: :. · .. : . .' ~-- ~ t A.CIC;~'!~W~-!m_G~!I~l'_l'f 01<' COIU'O{ l'ION.. .\ · 

-ST~TE· oF · Dclcr· .. 1nrc . J ··: · .. ---.. ·~:. · \ ... :._,···---~;::·:···.~ .. -... :··;:··.,.-=·.~--~:.:.--·····--···-····-·:··· 
-----~i·-----·-c;··-····J---···---------·-··--···-···--· SB • '\ - •·\ 

couNTY' oF _______ '£~!-----~-~-!: .. :.9 . .,:-----·------~------------· • ! • "F-·· •• : .• ·.~~/\-. 1 :··) .... :~·-e ... , · .. ,_ "":-:-. ~ .......... --··--··-·-----
~ · · · ·· · · ; . · .. . • . . . · • . · EE n 8 1968 
·Before me, n notnry public, in aml for satd counlJ! nnd Stato on thts ---·-·---···-- dny of--· • JL .• --.------·---~---·-• 19 .... _., 

per so natty n p pc n red ----·-· __ :.. ____ R~.. r.! .. C!l!! ~:rh: _______________________ .. ·-----------... ---- ------~-·-----.: ..... :. _ -----. ~- __ --------------------------
~ me know1~ to bo tho 'id~nticnl person \(/ho ;,ub:::::ib';.d the na.~·lC o! the mnlcer _thereof ~~o tho ior~golng- histru~cnt ns its 

- -· .. -. · .... ·· · · .. ·' ~ ·· · iC9 • P J. C..;) id/:'111 t ..... ·· · / .. 1
" ·• and ncknowlcr]r•ed to mo th"'t ---·-:---f--: ...... -~--·--··--------... ------------·--":"Jr':.=-----·..:.-=---------------"":;-----·--·-----------.. -----r··------:--!...... . ~. '"' .a.&. 

he executed tho snmc ns his free nnd voluntar. y net. nnd deed., nnd as the frcc-_,.nnd volu.ntary act a~nd deed of. such.· co. rpor. ,a. 
tion, for. the uses and purposes therein set forth. . . ., , / · / 

· ... ,.,, • .·~'-: .'"" , .... · M'! COMMISSION EXPI~ES JY_NE ~'c 19~~. ,, 'J -'4LL£::.U.!.(.? . .l.: .••. L .:Z;,_f:/..:L _______ ~-
. ~. • ·-. • ,,· ·: · ··.' ' .... , .. ·· '• ... :~ · .. · ·, · · · ... '·· ·····~· · .. · ·NotaryPublic. 

!-fy comnussi.on cxp1res --------------·------------------------, l9______ , 

........ '.A • ....... \ . .' . : ACKNO,VLEDGlliENT OF INDIVIDUAL ...... ·:. ~ .. . . . ·- ~ 
• ... _. -., I ' ... -

_STATE.~F-~_:_::_:~·T·.:.:.:._ •• ~~:~~~-:.:_:: ... ::.·.:::.~:._:~·:.::~--~~--:J.ss~· '~ .,, '. i. !·;·:: D"r;~r:,:.~.;-;c-;1 :.~;);.(.':'".~!i:;~!.'.' f'~. ·,-:.~~"::~.::t·~--
COUNTY OF --------------~----------------------------. 

Before me, a notary public, in and for said county nnd State, on this ------------- dny of ------·---------·---------• 19 ___ _ 
personally_ appeared-----------------------------.; •.. .;.,. __________________________ .; ________________ ... --------------:---------------.---~.------·-:----------

. ---·-------... ··-···~···- ... ----·- ............ ···--· .................... \ ••..•.• :, .... •t;'•·=--· -·····;~r"'•·- ·. 
---------·-----·--------------------------·-------------~-----------------------------------------------·-------------~--------.--------

---------------------------------------------------... ---------~--------- .. ·-·---... --------~-------------------.-~----------------------· 
.:.:12.~~:::..:.:.~-~~...:...:..'~:..:~_:.::.:.::~~~=--.::.:_:_..:~~_:~: .. :.:.::.~~-·..:_~_: ___ _. ____ : __ , to me J...-n0'\\'11 to be the identical person.:_ wlio executed the 

wit~in and foregoing instrument, and acknowledged to me that------------:-------- e..-.,:ecuted. the same ns ----------------free 
and-voluntary act and d~cd for the uses" a,nd purposes therein set forth~ ..... ··.n~~-=-···_: .. ; ...... ··-·------ ... -··-· 

.
,~·,. ~-:. . • . . J ... ~· . . \.. .. ACCEPTANCE BY ASSIGNEE 

~ . 

· ... The assignee in the above and foregoing assignment, mrule subject to the approval of the Secretary of the Interior, 
hereby accepts such assignment and agrees to fulfill all the obligations, conditions, and stipulations in said described inden
ture of lease, when assigned, and the ruies and regulations of the Secretary of the Interior applicable thereto, and to :fur
nish proper bond guaranteeing a faithful compliance with said lease and this agreement. 

·---··I w · w th ·d· ·. h .h. t .. t ·.its·.· h'" d d lth" FEB ·a·1o.~w 

.. 
r 

.· .. 

N ITNEss HEREOF, e sa1 asszgnee as ereun o se -------------------------- an an sea IS --------------- -.............__.-

. day of -.-------------------------------• l9____ . . . Peabody Co ill Con:pcmy, 
----- ATIEST: · . . ....... · -4·-.. · ·· · -·-·------ ~-----·-~· -······ ·..Sl.J2e.l;;n·~r.o .c.or.norilt-ion · · · l .. ~ .... -. . . . - . .- . . -. ___.;:;.--: - -- ~ ~·' .... ~7 -----------

''' ,,BJ: .. V~o-..,__4--"~· .- ·- .By_ _____ K_~~i,..,._,---.. _ 
(ca~Jll!& I§WS:t} Asst. Sccretalj Secretary ·-~-~-~: ... A!~~~!!~,--y~~-<? .. ~E~-~~~?-~r1.._~~J_g~JJJ; ___ _ 

. .. . . ·: .: . . ~ . 
CONSENT OF SURETY .. 

co~ .. ~~·t'-~:"fAl . .,.,,,:"''\;\! , .. !C"!I,.,;1•,!f\r" c~·.·!'"l~o''" or !\.,,..,~, YO"'K 
~~!qThe ·· - -· ·- · -~~~-:-~.:;i;:.::_~~.!~~!.!:;~_l::;.~'1..!'!~!! ••• :.r..J~-t;~~-----!l-----· __ _;__·_· _. ·_.:.::.::.::.:::::...:.;.: . .:::.::.:.:..~=:: -, of 

~ .. . ;::~~;--r-;~~~:,. f"'·· .. ···' ,. .•• ,, •. -:--. -. ~---•- ~~-~. ~or --:-------------~-------.-----.,.-------------------·. __ · ------
. · :. __:.:.._·_· _. ·-·~----~----..--:..:::..-~.::;:.:.;.::..~~::..~-..:...--'--.;.-.....; OI,l the bond accompanymg the lease above dcscr1bcd, hereby 

· . . consents to· the assignment and transfer of said lease a~ .above ~ade and agreeJ that said bond shall remain in force and 
eft~ 'covcrmg obligatioris of assignee. . ·: .': ">. ::~·· · .... ,T:!~' ·.r!f"·:; -----::; :·;. ·.·.:> .: .·.' .. ~- ............ :. -~- -~-~·:----- .... ~. :· • .' .. 

. '· .·, . . . . . . . FEB (.; 1~4 •"'·' 
Dated ' · __ this -------------- day ol --------.---------..: • .:::-________ , 19 ____ _ 
........ -"') • '·: ~ '·.·:·· ,J. ........ ,_ ·~·· ... ~·:, '"::··: • •• • • . ·~. :~-· •• 

tt, ... . --'l. .. . . . ..... :. . . . .. :. . .. COMMERCIAL UtliON !i:SURMlCE cm.1P~!N OF tlEW YOR: 
~ . . ~ , .· _______ .::::::::::._~-------------··L--~~------L·L ___ ,:-_____ _ 

J ,..~,· ?,G'\'2 .. · _. ...... __ \ .• ~....:~_[·.;.: .... -r··,-- .. , s· . . • .. . /j ~/' / j I' ·t' \. . 
f"\\'-1 ' · ' . '~ ~-~ :' .~·~ :t .J. ''t '.~ 'J' I r I .-.., '",. T! J 7~: 6Y. :: •.. /!...-/- C.f. ~·· t""'"U .(~ 't .• ·· ~ ... -._)-.! . \.t£.0 -~·I t:.~u~ -'_..sl:.. • . •. :.:J_;.; ..... ~ . • .I .:J :.·~ .. : ,- --~=-.---.;. _u:·.:-~- :·:·.---·----------------·Atto;n;;rrrr~ct-

. ~'VI.. -::::: .... , ···' ............... • .... .. 

~ . -~ . r-·"'·.:. -.-~=-~~DEPARTMENT OF THE INTERIOR 
~~. . (0. ...! • --7'!1 o_ 1· - · · ,, • -BUREAU OF INDIAN AFFAIRS 
~ ~·~ . 

.. llt;Cf2~2\~'0L'(;J ·_?z:,"..-~~-~.···i=:~:.:. c~-. -~;-;-:: r.:.: . ..:~~-;·~-------------~-----·--------~--·_,-1~~-
. AFPROVED.: · · ........ ,... :. n~a.L:::-1 c.:.:. 'f.LC2 c:,:·: ·.-:- ~· :!, :··.···· ·:.: .-~---: _.: ·,:.: •• 

------·-------------------------------------

-------------------"A;e·~-vi~~~~~;-:-

.. c:." ... · ... ·· ji..:'iio~ • ~ 1 -.-.. ~ .;,~·uu:JCT ,., .. T,,.. on tee · ' 0 o I lo 

!,,• .. \. ..... 

i., __ ... - ............ ·- . -... _ ... - . -·.• --- ., .. .. 
.. .. - ........... .. 
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ALEXANDER & ALEXANDER, INC. 

exa er KANSAS CITY MO 6414·1 
·~d P.O. BOX 412·182 

der TELEPHONEI 816-391-1000 

TO PEABODY HOLDING COMPANY INC 
JAMES J BRITTAIN 
P 0 BOX 373 
ST LOUIS HO 63166 

ACCOUNT NUMBER 

9K 140755 

INVOICE NUMBER 

693923 

INVOICE DATE 
I 

11 s: 89 
I I 

TERMS: PAYMENT IS DUE UPON EFFECTIVE DATE OF COVERAGE . 
***************~****************************** 

0 400FH4573 

# £5& 0 

ST PAUL FIRE & MARINE INS CO 
PEABODY.COAL COMPANY 
LICENSE PERMIT ~ENEWAL POLICY 
EFFECTIVE 01~20-89 EXPIRES 01-20-92 
USDI COLLECTIVE BOND $15,000 
NAVA~O RESERVATION, AZ 

TOTAL 

188.00; 

·183. 00 



. (.t 0 . r e p l'a c e 
Form 5-1~4 ( s c· October 1956 

CoUlGJ.ercial Union ~nsurance C.o. m_pan_y\,. 'Jnd 

... ,, ~ - ,, 
<( 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

.,. . .. 

/ 

,. BUREAU OF INDIAN AFFAIRS 

---\- \ ) -e.- 400FH 4 
·:,{)\ t (.''t.W • . N c.?•"-' \~e._;r::.. 

1
_G-71 . COLLECTIVE BOND 

. __;_--- -5 l.- ·o 

KNO\V ALL ~fE~ BY THESE PRESE~TS, That we, ··-··------~-~-~~-~-~-Y. .... ~-~-~~----~-~-~-I?-~E:l-............. . 
. . . 

.... .. ···--·----····· -------------------~-------- ........... of ...... --~--~ .: .... ~ .?.~. ~~ --'----~-~-~-~-?.~-~-~-----------------· ------------· as principaL .. , 

d St. Paul Fire and Marine insurance Company an .... ·····-···-····-···---------·-·-·----- ____ .... ,. ________ .... ____ . _____ . _________ ... ______ . _ .... __ .. ___ .. ___ . _ ....... __ . _ .. __ ... ____ .... ________________ .. ______ ... ______ .. ___ 
~ 

of -----~--~-~----~-~~-~-~----~:!-.P.:E.~-~--~-~-~---·-······-----------· as suret..Y. .... , are held and finnly bound unto the United 
States of America in the sum of fifteen thousand dollars ($15,000), lawful money of the L'nited States, for 
the payment of which, well and truly to be made, we bind ourselves and each of us, our and each of our 
h'eirs, successors, executors, administrators, and assigns, jointly and severally, firmly by t_hese presents .. 

Sealed with our seals and dated this .?.~-~-~~-------- day of·----~-~~-~-':~:~.!. .......................................... , 19!.?. ... . 

The condition of this obligation is ·such that whereas the said principal.. .. , as lessee .... , ha .. ~---- · 

h t f · · h f"' · t h · · . · . · t · C 0 AL ere o ore or may . erea cer enter In o or ot en\ 1se acqune an 1n erest m ·--------------------·····--------------------------

mining leases and -------------------------···-···--··-·"'·------------------------------ prospecting permits on the --------------···-·····----:·· 

--------------------··--···-~~-:':.C:J..?. ..... Reservation in the State of ......... ~E~-~-'?-~-~---------·-···----~--------·····----------------·------
of various dates and periods of duration, covering lands or interests in lands held by the united States in 
trust for individual Indians, or bands or tribes of Indians, or subject to restrictions against alienation 
without the consent of the Secretf}.ry of the Interior, or his authorized representative, which leases and 
permits have been or may hereafter be granted or approved by the Secretary of the Interior, or his author-

ized representative, and the' identification of which herein is expres~ly waived by both principal.. .. and 

i 
'\ suret.'Y. ..... hereto . 

. ~ \VHEREAS the principaL .. and sureLY ..... agree that the coverage of this bond shall extend to and 
1nclude all extensions and renewals of the leases and permits covered by this bond, such coverage to con
tinue without any interruption due to the expiration of the term set forth therein. 

\VHEREAS the suret.Y ..... hereby waive.~ .. any right to notice. of any modification of any such lease or 
permit, or obligation thereunder whether effected by extension of time for perforn1ance, by commitment of 
such lease to unit, cooperative, or communitization agreement, by waiver, suspension, or change in rental. 
except an increase thereof, by minimum royalty payment, except an increase thereof, by compensatory 
royalty payment, or otherwise, this bond to remain in full force and effect notwithstanding. 

\VHEREAS the principal.. .. and suretY ...... agree that the neglect or forbearance of any obligee unde!· 
this bond in enforcing the payment of any rental or royalty or the perfonnance of an}· other covenant, 

condition, or agreement of any such lease or pennit shall not in any way release the principal.. .. and 

suret.y. ..... , or either of them, from any liability under this bond; and 

\VHEREAS the principaL .. and suret..'-: ...... agree that in the event of any default under any such 
lease or permit, the obligee may prosecute any clain1, suit, action, or other proceeding against the princi-

pal.. .. and suret.y ..... , or either of them, without the necessity of joining the other. 



- ,· --

Now, if the.sald prin'~·---- herein shall faithfully ca.rry ou~ i~oserve all the obligations assumed 

in such leases and permits to which f.E.A..E.O.D.Y. ... C.O.AL ... C.OJ.tP.AN.Y. ........ ~-------········ is now or may hereafter 
become a party, and shall observe all the laws of the United States and regulations made, or which shall 
be made thereunder, for the government of trade and intercourse with Indian tribes, and all rules and 
regulations that have been or shall hereafter be Ia·wfully prescribed by the Secretary of the Interior rel
ative to such mining leases and permits, and shall in all particulars comply with the provisions of such 
leases, permits, rules, and regulations, then this obligation shall be null a-nd void; othenvise, to remain in 
full forceand effect. 

The rate of premium charged on this bond is $------------·--·-----··-----·····--·····; the total premium paid is 

$.-------------.---------------------------

Signed and sealed in the presence of-

WITNESSES:* 

p. 0. ----·------- ·---·-----·------·-- --- ..... -. ----······------· --------------------

p. 0. ·-------------··---.:------···-·--------···········--------------·······-····· 

p. 0. ····-······························------~-----······························ . 

p. 0. ---- ····· ·······················-················-·········· ----· ············ 

. -£~~----------------------------- ·------------------ ---· 
~~~:~fJ~:~:~:::::::::::::::: 
·p 0 Box 13647,K.C., ~o.64199 . . . ............. . : ... ........... ----· ............. -· ..... --- .................. ---·--- ...... -............... ···-............. -.. 

-

PEABODY COAL COMPANY 
as to -·-··-···-···········-·········-············.·············-----~---- (SEAL] 

Senior Vice Pres.,Operations 
ATTEST: 

···-·······-· (~L] 

-;::~. 
V::· 
c-
.Jc . " t--· . \; 

c<' . . ·o" 
c "' ~(,IJ(,\),\ 

St. Paul Fl e arid Marin~ 
Insurance Company 

as to ------·········-········-----·-·········-···········-------········· [SEAL] 

By:~ney-in-fact 



-·2~~~.;-.~---~~·· ---·~· .. --~--::.~--··-··-- ---'--~-·-·:·-- --.. ~ -·------·---... 
I ·---.---~--·-·-·---··· ·····-. • • 

ro PEABODY HOLDING COMPANY INC 
JAMES J BRITTAIN 
P 0 BOX 373 
ST LOUIS MO 63166 

ACCOUNT NUMBER 

91< 140755 

INVOICE NUMBER 

693919 

INVOICE DATE 
I I 

•1 I 5• 89 
I I 

TERMSI PAYMENT IS DUE UPON EFFECTIVE DATE OF COVERAGE 
****~***************************************~* 

O· 400FH4568 ST PAUL FIRE'& MARINE INS CO 
PEABODY COAL COMPANY 
LICENSE PERMIT RENEWAL POLICY 
EFFECTIVE 01-20-89 EXPIRES 01-20-94 
USDI COLLECTIVE BOND $15,000 

. , . . -~ . 
NAVAJO RESERVATION~Az 

. ~ : ... ··: _... ' 

TOTAL 
! ' 

300.00 

300.00 



·-.. ·.,, '~ ..,.~ ...... ' .. /6 
..,Oc::cner· t 956 

-· . ... ) . 

--------------------.:··----------------..-- of ---------~--:.: .... ~-~-~-~-~-!----~-~~-~--~-::__:_f __ :_ ____________ .·_. , as principaL .. ~ 
· St. Paul Fire and Marine Insurance Com~any. · 
and --------------------------------------'-------------------------------------------···--·-·---··----------------------------------------------------

f S t . P a u 1 , Min n e s o t a · · · , · !d. d. h"' 1 • b d t · h rr · t d o ----------------------------------------------------, as suret __ y. ____ , are ne an nn y oun un o t e u n1 e 
States of-America in the sum of fifteen thousand dollars' ($15.0QQ),.:lawtul money o:f the United States, for · 
the payment of which, well and truly to be made, we bind ourselves and each of us, our ·and each of our 
heirs, success<?rs, ·executors; administrators, and assigns, jointly and severally, firmly by these presents. 

·sealed with our seals and dated this ·--------~-~-~-~-- day of ·--------~-~-~~-~-:Y-___________________ 
7

_.;_. _____ , 19.? .. ~---
. .. . . . . . . t 

The -~ondition of . .this obligation is .such that -whereas the said principaL .. , .as lessee .... , ha.~ ___ } .. . . . . . . . . .. I 
h t .. , ,., . t th . . . t . coal : ere orore or may nerearter enter 1n o or o erw1se acqu1re an tn erest 1n ·------------------------------------------.--

I 
• ·I 

mining leases and ---------------------------~---------: __________ prospecting permits on the ----------------------~i.-
. . .. . \, 

- Navajo R · . . 'h S f Arizona .\\ 
------------------------------------- eservat1on 1n c e ta.te o ---------------·-----------------------------·-------------------------- ., 
of various dates and periods of duration, covering lands or interests in lands held by the United St.ates in (. 
trust for individual Indians, or bands or tribes ·of Indians, or subject to restrictions against alienation \ 
without the consent of the Secretary of the Interior, or his authorized representative. which leases and .., 
permits have been or may hereafter. be granted· or approved by the Secretary or the Interior, or his author-

ized ·representative; and the identification of which herein is expressly \Vaived by both principaL ... and·· 

suret.¥····- hereto. 

WHEREAS the principaL_ and suret.¥----- agree that the coverage of this bond shall extend to and. 
include all- extensions and renewals of the leases and permits cov.ered by this bond, .such co,.-erage to con· 
tinue without any interruption due to the expiration of the term set forth therein. 

WHEREAS the suret.Y..:._ ___ · hereby waive.§_ any right to notice .of any modification of any such lease or 
permit, or obligation thereunder 'vhether effected by extension of time for performance, by commitment of 
such lease to unit, cooperative, or communitization agreement, by waiver, suspension, or change in rental, 
e.xcept an incre.ase thereof, by minimum royalty payment, except an increase thereof, by compensatory 
royalty payment,. or otherw.ise, .. this: bond:: ro remain in full force and effect notwithstanding. . · . . 

· . - "\VHEREA.S the principal. ... and sureu ....... agree that the neglect or forbearance of any obligee under 
this~ bond in enforcing· the: payment. of any rental. or·royalty or the performance of any other covenant~ 

.. 
condition~ or agreement of any·such.lease or .permit shall not in any way._ release the principaL .. and 

: . ~ ... 
suret.y:.--~-, or either of them, from any liability under this bond; a~d 

\VHERE--\.S the principaL .. and suret .. y ....• agree that in the event of any· default under any such 
lease or permit~ the obligee· may prosecute any claim, suit~ action~ or other proceeding against the princi· 

paL .. and suret...Y .... , or either of-them, without the necessity of joining the other. 



(
. . 

. . . -- . . ( 
No,v, if the said·principaL ..• he~ein shall faithiuliy carrf out anct observe all the obligations assumed 

· h l d · .,. : .. ·,.··· ·'! -~ • .,~ Peabody Co~l Co~pany. . . . · . h .,. ,.~ 
1n sue eases an pe .. mns ... o w r... ·-·····-········--·---··-------------------------------·-----~-----------·· 1s now or may e .. ear er 
·become a party, and shall observe all the ia.ws of the. United States and regulations made, or which shall 
be made thereunder. for the government of trade and intercourse with Indian tribes, and all rules and 
regulations that have been or shall hereafter be Ia.,vfully prescribed by the Secretary of the Interior rel· · 
ative to such mining leases and permits, and shall in all particulars comply with the provisions of such 
leases, permits~ rules, and regulations, then this. obligation shall be null and void; otherwise, to remain in 
full force and effect.. . ... 

The rate of premium charged on this bond is $------------------,.--:--- ;· the total premium paid is 
.. $-_________________ _. __ :, __ _ 

Signed and seaTed in the presence of-· -· . 
. ·: . - ... _ ... 

~VITNESSES : 41 

····-······~···~·························· 
p. 0 .... !?.<?~_?].?._~ __ .§!.: .•. ~?~~~-! •• M..9.: ___ 6_~};.§_E?_ _____ ~----~ 

-·--······~t0 . .!:~::.~~-~····-,::;~ .. 
p. 0. ---~~~---~ 3~!.-~~-t. -~<?.::~~!..".:~.<?.: .. ~~~.§~------: _____ . j ~ 

' .. - .... .: . 

. , 
·········-·--·------··········----------·-·····--···············-·······················--·---

2W2~~-~--·· -~:9-./~fo~,¥~ ..... [sEAL] 
. . .. ··. ~ . Vs.ecrelfry . . 

,. 

St. Paul Fire and Mar~ne 
Company 

Sue Camarilloj Attorney-in-fact 

·----·-·----·-------~----·---------·--·-·----------·--------

p. 0. ·------------------·------------·---·-----·------------·---------

p. 0. -------------------··-···-------···-···-----------·--·-·--------------·-----

p. 0. ·--·-·······---··--·-------------------··--·--------·-··--··-------------·· 

-



To 

PEABODY HOLDING COMPANY INC 
JAMES J BRITTAIN 
P 0 BOX 373 
ST LOUIS MD 63166 

Terms: Payment Is due as of effective date of Insurance coverage 

Insured Invoice Date 
. - I . . SAME AS ABOVE 0~ 0~ 86 

I I 

Effective Expiration Account No. Invoice No. 

. . I : . I I I I I I 

05 1 13:86 05 1 13:. 92 6599262 233320 
Insurance 

LICENSE PERMIT BOND R LANGE 
COLLECTIVE BOND - USA 
INDIAN-HOPI INDIANS - ARIZONA 

Polley Number Insuring Company Premium 
.. 

400FN6324. ST PAUL 100.00 

:#Sit!:) 

.. 

~~5-..6T7a9 ·~~ + ~ 
~ ? 
~ J!;,l\,j '/!1'!2 ~ rvs , . 1 • L. v ·-~ 
~ ~· 

~~ At>PRoV£0. 5J 

'/ 
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"~ 

' . 'b\, 
C.t.l: 1.l.-~~~\ 

-



·~·'"u1 h1 :;-1.~.:; { 
1 ~~-~t••H'r" !, 'J:t·\. <I" ... 

UNlTSD STAT:=:S. 
ltAv 

'/ li I) . ~ .:·~'~v·~ ··-···· __ BUREAU OF INDIAN AFFAIR$ 

'c\J ,::v,~~ .. :J~ f~,y~ . COLLECTIVE,_. BOND 
l\J 1 y">l\l . :~ -Jj \" I . 

DEPARTMENT OF THE INTZRIO 

KXO\V ALL MEN BY THESE PRESENTS, That we, ....... §.t?.l).t!Y..B2Y.~.ltY .• ~.2mJ?..~Y.l. •.•.•.•.• ~ ••.•.••... 

·--~-.-0.~.Y.e9.~ .. 29K.P.Qr§.i~Qll. ......•••• ~~-- of -~---.. ~~:~_.._19-gJ..$.,.J:X!.~.?.9.H!i..~ ....................................... , as principaL .. , 

, ~~ COMI··1ERCIAL UNION rnSURANCE CO:MP A}rY OF 1\iEW YORK · . 
•lld ............................. -:-····························.~.':.·········::·~·-····-·············· .. •••·••••••••••·••••••••••••••••·••·••••·••••••••••••••••••••••••••••••••••••••• 

.. Ne"r York . . ~ t h ld . d f. 1 •. d t ._., U ·~ d 
~r ............................................................................ ,as sure ... y. .. , are e an .nn y ooun un o ~.ne n1 .. e 
)-::.at0s of An1erica in the sum of fifteen thousand dollars ($15,000), lawful money of the United States, for 
he p:1yn1ent of which, well and truly to be made, we bind ourselves and each of us, our and each· of our 
.cirs, .successors, executors, administrators, and ~ssigns, jointly and eeverally, firmly by these presents. 

' . j 
Si:aled with our seals and dated this .~ ...... ;!..~_t.h ... day of ............... M?:Y. .................................. ~ ....••. , 19 .. .6.6 .• 

The condition of this obligation i~ ·~uch th~t whereas the said principaL.., as lessee .... , has ...... -~ 
.~. · h f~~ t · t th · · · t t · co a 1 ~ el"et.Otore or may erea ......:r en er 1n o_ or_ o erw1se a_:q_u:re an 1n eres 1n .......... c •• ~----·······~---··············-········ ( 

lining- leases and ··-··············-··-·······················-··:·:··--·~·-············ prospecting permits on the ....................... ~: .. ;. .. 

.. J{Zl.Y.?-jQ.:-.H9.RL .............•.... Reservation in the Suite of ....... bJ.:t?.9.~1~---························································•/ / 
: va1·ious dates and periods of duration, covering lands or interests in lands held by the United States in 
~1·-t for individual Indians, or bands or tribes of Indians, or subject to· restrictions against alienation 

mt the consent of the Secretary of the Interior, or his authorized representative, which leases and 
~·rmits have been or may hereafter be granted or approved by the Secretary of the Interior, o:r his author-

!.!d representative, and the id-entification of ·which herein is expressly waived by both principaL ... and 

ll"et ... .Y. .. hereto. 

\VHEREAS the principaL .. and suret.¥---·· agree that the coverage of this bond shall extend to a_nd 
elude al1 extensions and renewals of the leases and permits covered by this bond, such coverage to con
:n.;e without any interruption due to the expiration ofthe term set forth therein . 

.. ...... ·:· 

"\VHEREAS the suret . .Y. .... hereby waive .... any right to notice of any modification of any such lease or 
!2"mit, or obligation thereunder whether effected by extension of time for performance, by commitment of 
chllease to unit, cooperative, or communitization agreem,ent, by waiver, suspension, or change in rental, 
cept an increasethereof, by minimum royalty payment, except an increase thereof, by compensatory 
ralty payment,· or otherwise,' this bond to· remain in full force and effect notwithstanding. · 

\VHEREAS the principaL .. and suretY. ...... agree that the neglect or forbearance of any obligee under 
· is bond in enforcing the payment of' any rental or royalty or the perfonnan'ce of any other covenant, 
, • , , . .~, :~ I .j;~.·· .. ', • .;:'•;•. , ,:i ' . . j; ';• :. • • 

1dition,-' or ag-reement of ·any:such. leasE{ol permit shall not in any way··release ;'the principaL . .' and 
•. • f.:;·.:,,_, __ .~:.·· :•.·•. J •:.-;·1 . . · ... ,.··· ·:>; ,:·.:~···..t::.' t •• ~ 

t'et .. .Y..-.• , o1· either o{them; from =a·ny·iiability'\J.nder th1s bond·; ·and · 1 ; .• -~. il;.ii ~·,,·· .:.• ,;,~ · : ,. I! · • 
• • • 0 .. ,~ •• ·,";i~· .. :: ... a. ~ • ~ • • ••• • ........ :\ -~'·.' • : •• •• 

\VHE.REAS the principaL .. and suret.y ..... agree that in the event o·f'any default under any such 
' l' permit; 'the ·obli~ee: may prosecute any' claim, I sui"t, 'action, or other proceeding against ,the princi• 

.... ~nd suret. .. Y. ••• , or either of them, without the necessity of joining the other. 

/ 

• 

0 



.. , 
·.··,· ... "','•''J'1 ,~, •... ,. "nc1 ~1Cl'""'':ts '-o·\\' 1I1l'ch . ~entrv Roy_nltv Con1nanv · 1's nO\\' o1· 2""'"'1 'tlr•l'" .... t •. ,, • • ~ "' !\.:,l.S\.:~ •• • i ol!l \. . • •••••••••••• h' ...•••. .,I ••••••• ····--~-----······x ..... J................. . '"'~ ' I._; \.:<l.l 1..\.:l 

!h'~~,.);~:~ <.\ l).;d·ty, :-~r.ci shn!I observe all the laws of the United States and rcgul:\tions made, or which shh!l 
u~ 1~-.~1.dc thereunder, fo1~ the government of trade and intercourse with Indian tribes, and all rules ;~•~d 
r~..~gulations that _have been or shall hereafter be lawfully prescribed by the Secretary of the Interior rcl
~•'-ivc to such mining leases and permit?, and shall in all particulars comply with the provision::; of such 
lt!~~scs, p\!rn1its, rules, and regulations;· then this obligation shall be ·null and void; otherwise, to ·l·cmain in 
full .force and effect. · · .. ·.. : ·:.; ,; '· · · ., ... · '="1 • ;i• · '' · ·, ; . •.:•1' ·· · • • · _ · 

Th t f · · d. ·"th··· 'b. · ·d:.· ~ :2 1 ~0 -ner Thousand ·.h. · 1 · 'd · e ra e o prem1um cnarge on 1s on 1s '11·····: • .-:: •••. K •• ~ ••• : ................... ; t e tota prcn-num pal 1s 
. .. :·:. :· .,:···; ;..JiJl,; i.:!'J·····j~l. 4.\1·· •• • f •• ~,.·· .·.:/!,t"·1•i" .:.;: :~ • ..... ;.>· ·,·· ..• 

... 38 00 . o- ·:' .. ·" .. • ' '· .: .. -,,;,,.,.:j(f1tf)' ... t~tl•'l"J ~:·-;· ... .. l•(tt;• .,·~ ,. •J••""' ....... ~; ........... , . \ ••. ..... •. ' 
:;;. ...... ·-·~·-·············~--·-·~················ .. ,., .. "' . ~· .·'" t. j •. # ..:•~... • •• t· ...... :•. . ......... • ~ . .... . . • ....•.. 

. . ·. ·.~-· ·'··.~·;~ ... :. •i ;: .. \.. t~~J.f~~··i:·-'i }•·:, ... . ,1'.·;~,!~;-.!·il, '"i ; !t::;~; ;_.r.~. ~, ... , L''l·.•·.: ·« •. ·' • .. •. • . 

:~.,· ... <~,· .... ,\."':.·';,'.(; ..... ~:;···. • :~:r~c. ~.() ::•)~1·:·. ~'~.t ~-··!~ , .. !':')\;!· ~;·.:.-·· ••.•. · .. \': : .. ·. _t··:· ,· 

Signed and sealed in the presence of-· · · · · · 

••. ·.,~. -"\; •. -* •. 'J·.:l~~:;~;; •. ·.~ •:\T,:.·• ':•";;f~ : 

··--··········:·-··.····.··.:··:-·;···~;:;·:--:·~::~:;:·;~·(:~·~·j:r:·.-.7."";",)"";"..~·;·;;;~:~;:;; 
'.: i ·~.f: ~ ' .. _,lid: ··;:. ·~ •. :. ~: •.. :' ~ _,'-..•. ·: ~·. ':i ~·.\_:. ~ :~ i.l ~ .. ::·I:~ .... ~ _ _.·,:~. ~ .. ~-: ·._··:· .: ~.-.: 
· .. \'-'·~r '-';~r.;: .. i. 

:aS 'f.d~:.:.~~-~~ .. :.' .. : .... ~.:.: .. ~.~~ .. ~: .. :~::~;~~~;. .. ~~;:.~ .. ::~ ....... :.:~:~.· (SEAL] 
! .f. 1 • ·• ~I} t :'t.,j:,: :;:_:, ;;•.•;·;·. !''':.:··; ~.· .. : ' .. :. · n 

····-· .. ·-···················-························-································· . ' .. . .................... -... .... . . . ... ' ... -.. . . ... . . .. .. . - ........ •·. : .................................. . 

p. 0. ····--··--·····························-············ ... ;. .................... . . . .... It'· ... .... . . .. 
1·1If/f:\r>?SS • I ... . . c. - . 

'i ..w.•.u . • . "I • (_,.--' / ~ 
Bv: ( G!;, _;;_: ~~ ~/,: : ._;~_ .. ·: )I~!--:} f1l~ :·~_.:;i·:7l?,·-~· .. :COMMERCIAL UNION INSURANCE COMPANY OF 1~-1 YORK 

~~-:"}~~;;-:~:··,~~-v-·;g::~~~~~---~~=·:······ ~ ~(-t( L&£~. St\retc 
:xr% ..... ··-;;·········· ············:·1 ..................•.•..... ,1.,,,, ;-···-:· . !ll! _to_ ~:-·l-· •..•. , .... .-; .......... ; .............. ············-~-

r.·· . • . ~ • .....: .. ..1;,:. · •. ·-·· ...... ~·.-·Robert_ A. 
~.Y.:.~~::.:::.tZZ2-.,4.CZ:l::LU.2. .............................. j 

J· . /J :.; 1•-,;·,'7.'\·''"'· r· .• -::~·'"'1·' ·,····,,'·.·•,.·,·· .. ~·. {/ -. lt-~ .4.,. ~· i I ,, 1 ;.., 'I I' •.t \1 t 

~0. 39J..JL• __ ) . .;b~.t! .. §:i:.~.1 ..• ~.~.~~~-.9;h~Y.t,:;H.9 ... ~ .. ~ ... - .:·_ I;_,:_. ··.If. · . ."l~! .. ,._.. l' 2 . ·, •-. .. - ·-~ ..... ' .... _ ....... .. .. . .•. ,.! ............... ;"" 

•4wo Wltneuea to all Ji~aturea. r: 1.1. • ' r~·-· • • 1. ll~ .... l.l 

....... ~ _____ .. _ ..... 
-·-·- .. --,. . ,./ 

co+ ........ , ... :,.,... r- '1r-l_':'\.d UY'o c- -i,:; o.YI+ 



To 

Alexander & Alexander lac. 
P. 0. Box 19182 

} 

Kansas City, Missouri 64141 
Telephone 816 391-1000 

PEABODY HOLDING· COMPANY INC 
JAMES J BRITTAIN 
P 0 BOX 373 
ST LOUIS MO 63166 

Terms: Payment Is due as of effective date of Insurance coverage 

LICENSE PERMIT BOND 
COLLECTIVE BOND - USA 
INDIAN-HOPI INDIANS ·~ ARIZONA 

Invoice No.·. 

R LANGE 
I 
I 

r-------------------~--------------------------------------~1 
r--P_ol_ic_y_N __ um __ b_e_r ____ <_~··_· __ rln_s_u_rl_n~g_C_o_m~p_a_n~y ______ ._ ... _. ____ ._. ______________ ,P_r_e_m_lu_m __ · __ ·:_~.·_~i·_~f_·.-!~-~~0-Y~~;~_:r_.·~ I 

400FN6323 

qf S1 l/3 

ST PAUL 100.00 
I 
I 
I 
I 
I 
I . 
I ~ ; 

I ~ -
I 



lL· .~· . ~ .~. -r LJNlTED STATES c ·. 

:, " -!'\\\W o·c:PARTiviENT OF THE INTERIOR 

,h ./Ut'f~....... .. SUREAU OF INDIAN AFFAIRS 

(u ~/l;v~. rr·~tf~ .... v 
Bond No. 57 06 97 

1 ~.J\ \, . \ L--J v ,•, ~,:(v ... 
f\1\ 1,1 . \'.1 

COLLECTIVE ... BOND 

• ~ ·? • PR.,.;SEN.TS T. h Sentry Royalty Con1.pany 
K::\ 0\V ALL MEN BY TH~SE ~ ... , at we, ·······················································----···········-··u· 

. \ . 

... ~. N~y_(}._Q~LQ.9J:P.QX.<lti9.U ......... ~-····· of ~--···:-.J?-~-·---~-9..l-it~., .. M.!§.9.9.~A..~.-·-·································• as pri nci pn L ... , . 
I 

I . 

. •nd ~.: ..... 9.Q~·Jf-J.F;BQXP.lt .. UNIQN. .. IN8UR..~~--.C.Ol~P.J~ .. .OF. .. NEH .. .YOBK .................................................................. . 

;[ .... : .... Ji~1'!..Y.o..r.k ................................................ , as suret . .Y. .... , are held and firmly bound unto the United 
3tatcs of America in the sum of fifteen thousand dollars ($15,000), lawful money of the United S~atcs, for 
:~\} p:1yn1ent of \Vhich, well and truly to be made, we bin-d ourselves and each of us, our and each oi our 
:wirs, successors, executors, administrators, and assigns, jointly and severaily, firmly by these presents. 

-. Sealed with our s~als and datec! this._ .. ,.)J~-~---~-- day of ......... M!!-Y ..•••••••••••••••••.••.•••• :····················• 1~ .. 1?.1? •. :~,~ 
. : ~ .~ 

The condition of this obligation is such that whereas the said principal.. .. , as lessee~ ... , ha .. ~ ....• 

.. · h . ~te t · t th- · i · · t t · coal icrc~.oiore or may ereat r en er 1n o or_ o er~1se a~qu1re an 1n eres 1n ................................................... . 
.• : I \ • • . . . l • ·• , .. • . 

:n1n1ng leases and ····················.·····················----··:·:··--·~·-············ prospecting perm1ts on tne ···•·············u··········· . \ 

...... J'~Z~Y!!.j.9_::ftQPL ................ Reservation in the· State of .~ ... b.~t~.<?-~~---····-··········-··········-·····················-·-········ 
);." ,·ious dates and periods of duration, covering lands or interests in lands held by the United States in 
:1· 'o1· individual Indians, or bands or tribes of Indians, or subject to restrictions against alienation 

_,t the consent of the Secretary ·of the Interior, or his authorized .representative, which leases and 
1ermits have been or may hereafter be granted or approved by the Secretary of the Interior, or his author-. 

:zed representative, and the id~ntification of 'which herein 'is expressly waiv~d·. by both principal.: .. and 

:;t.n·et ........ hereto. 

\VHEREAS the principaL .. ~ and suret .. y ..... agree that the coverage of this bond shall extend to and· 
.nclude a11 extensions and renewals of the leases and permits covered by this bond, such coverage to con
:inue without any interruption due to the expiration of the term set forth therein . 

.. ·. 
\VHEREAS the suret .. ..Y. ••• hereby waive .... any right to notice of any modification of any such lease or 

)ermit, or obligation thereunder whether effected by extension of time for performance, by comm~tment of 
mch lease to unit, cooperative, or communitization agreement, by waiver, suspension, or change in rental, 
~xcept an increase thereof, by minimum royalty payment,· except an increase thereof, by compensatory 
:·oyalty payment,' or otherwise/ this bon·d to. remain in full force and effect notwithstanding. · 

\VHEREAS the principaL .. and suret.Y. ..... agree that the neglect or forbearance of any obligee under 
:his bond in enforcing the payment o{ any rental or royalty or the perforrnan'ce of any other covenr.nt, 

• .~, . :; • :j;!•"• :·. : ·.;.'';!. ~ .. .t; ~· • • .. I. 
1

• ~' t • •. ~ 

lal.. .. and suret .. ~ .... , or either of them, wit_hout the ~ecessity of joining the other. 

l 



( · . 

• v :-.~ow, if the said principal.. .. herein shall faithfully carrycut and obs0rve all the oblig·ations assumed 

;n such 1cases and permits to which ............. ; ........ ~.?.~~~-~"_.Y.-~~X.~~-~~-~~~::.P.~':Z~ .. ' .... is now or mny hcrcafteJ' 
~~or~:e <11Ku·ty, r.r.d ·shall observe all the laws of the United States and regulations made, or which shall 

b~ mad~ thereunder, for the government of trade and intercourse with Indian tribes, and a11 rules and 
rcgubtiqns that have been or shall hereafter be lawfully prescribed by the Secretary of the Interio1· rcl
;ltivc to such mining leases and permits, and shall in.all particulars comply with the provisions of such 
leases, permits, rules, and regulations,: then this obligation shall be null and void; otherwise, to remain in 
:ful! force and effect. . · · . · ·· : :,, ··· ·-' · · · .. · · ' ~··· : .··· ... · · · · · ... , · · ·· · .. · . 

Th · .. , · h · 1 • · ···th·. 'b · d: ·· ~ ·2 ~o· -ner Thousand· ·' th. · .. 1.. · . e rate or premlUm c arge(A on 1s on 1s v-----~:1.' ••• -.£ ••••••••••••••.•••••••••• ; e tota prcnuum 
. . . ~ . ··. :·~··· .;:·i ;-~ ... ~~·~· ... ''····J!! ;.;:.:.· .·.,.;~"' ,,-~f.;-r !. -~ ... J ••• ·'···· ··4· ·,·· :.· .. _;..: .. 

~ 38.00 I •'~ -·,,r .,.;·,, ••• ·.ttr••~~-~~·r·;~~!.t:\{• 1 ;,,·,,: ; .. ,P',:,'~'··,· .... ·I ~~~It'' I ~~.; .. ,i~ 1 ~;.·: .. :..·· ,\ .If I 1 '!: 1•1> 

V•••••••••••••·••••••••••••••••••••••••••••••' • • . . t . • • 

. • · ... · · ... :~.~~:•,1' ;: ;.·i!:·~·l .. l.~JI'••:rr.ii·fi:'·. ·.x:·JfJ:._ .. ;J , .. ; t:t:'·'i. r :. ·~L'" L,''r: . • '·~::...• .. ··. 

~ai~. is 

:. ·. · ~··j;·.;r·~-\ : .. '.;-·;:.·~; ··· :·:J·'.· !.!·.~-r~r. 1,) :;:.,;;•: ..... , ·:·=··: .. :: .. ,\,':;t.~:-t.·~' .. · ' ... ~: · 
Signed and sealed in the presence of-· · · · · · · 

.. ,.: : . . . . ' •,, .. 

,,_ ---- -----·· ·:.-···r····r·~····::··p.····-···,-·, ..... , .,, .......... ,, ,,:·.-·=·-,-.. 
:; ~ 0 ....... ~~-L·-~-~--~6-).;h...LL~---·····-~·-········-····· 3DJ\l · '/u. ;)./-,_/) ri1 'i; r /~(·ci.!_.,r.~:(.j,· ~-..-..:; 

........ :-:;d..t.:-.: ... ~ .. f?..·.f:!...!. •. ;? ...• ,.H.q.: ............................... . . .· ~- . . . . ..~:·:14 :··p .a; .o:!J :.: :-::!·~·J.f :·;: 

~. 0~ ........... ~~-11!.~ .. ~0\·-:~~---······ 
\.:30 t 71. ~~!='JC7Z, •.. 

ATTEST: 
•.•...•.... !,

0
.~ (): .. -~.,. .. . . . . . . . 

I 't • "'1_!? . ':··'' ;: '· l.;iJ ';. 
~ • :..-r, /J , A-A_, '0"\. ""'l.'~ ~. ••.••••• • .... - •• r •••• ~:..-...... 'Wi:..£~ •• ">s·····---· ~SEAL] 
• '

1 f' r. •. ., 0 

•• ~-- ,-, ..... 

0

• • • ecr.rrar 
...... It ! : •• • .. • • • ~ •• ~ • • ! -~. .., 

l 
! '• ! I 

~ : . 
- 2f .. X:~ ··~r , ""T'' ''"•''' ............ ur~~---··············~·-·:.!..~ ..... : .. ~: .. :~ .. :.~.-.:.-: ... .-~:.~~-:. · 

' • ·u· ; •;: ···; .• ~·1 .. r~~ :. ;J :··,·; !'J;;:;•:." '. "::'!; 1},•1.":-" ....... ~-~ '•:~·f. ··:·=:.: ~-: .•.•· ·.:~; .-: . .· :·.~ ,.; 
. . t. r ·:: ~ . . . ~ .. · ... ·' : .. ' •.. .: I •• :·. ~ . . '. ·. ·. . • ; . . .. - : . . . """ 

. as o ····.··~-~--~·-.··:·~~--~~-.-.-~.-.-···.~·.·.···.···--····.--;······· [S.cAL] 
It (•• j ... ~ 1 f • l1! 1.4 l• ... ",. I, , •• j ~ • : I II I i . 1 , 0 

0 • ,.• • I : 

................ ~ ............ :· ... ·····:o:~··.··:~:::::::::"::.····· ·:····:-::~:::~ :··: :· •..•. ':'" •. 

. 0 ............... ~ ............................................................. . 
0 

0 ...... ''I. ... ··- 0 
.. . . . .. . -. . .. ... . .. . ... .. . .. ~ \ ~ . 

o witneaau to &11 alg-n&turu, 

-.-~ ·:.~ .. :... '"W-..--...; ~. ;......,;:.·-:w----~-----··-

YORK 
Surety 



To 

PEABODY HOLDING COMPANY INC 
JAMES J BRITTAIN 
P 0 BOX 373 
STLOUIS MO 63166, 

Terms: Payment Is due as of effective date of Insurance coverage 

Insured Invoice Date 

I 
I I 

SAME AS ABOVE OS 02: 86 
I I 

I i 

Effective Expiration Account No. Invoice No. 

; ' 1 : . I I I I I I 

05!13:86 05 I 13: 92 6599262 233316 
Insurance 

LICENSE PERMIT BOND R LANGE 
COLLECTIVE BOND - USA 
INDIAN-HOPI INDIANS - ARIZONA - r5'.ocd 

Policy Number Insuring Company Premium 

-
400FN6325 ST PAUL 100.00 
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~ 
~ ', ''') 

"l- .+ -~/ 
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Commercial Uriion·Irisurance Company Bond No:~/ Ub ~dJ 

( UNITED STATES 
.l 

j_,· () 
BUREAU OF INDIAN AFFAIRS 

Bond No: 400FN 6325 
COLLECTIVE BOND 

: t. · ~ . ~ I • J1, •: " ; 
~ .. ~- . . _; 

------------------------------------;._,. _____________ of ------------~-!:::.~.J:..9.E:.!.~.!-.. ~?:-~-~-,~-~E_! ____ "'-----------• as princ:ipaL .. , 
-.,. ,.,.. .. . .. ....... . ... ···-. ·- -

~nd __________________ ?.!: .. ~---E-~~~---A'-~.:f.:~----~!}-~---~-'!;-J_!!_~ ___ !!.l.~-~E.~-~~-~---~-9~1?-~E:.X __________________________________________ _ 

of --------~-~-!----~-~:!J..!.r .... ~!-.!!E-~-~2-~.i! ... :... •.••.......... , as suret .. y .... , are held and finnly bound unto the United 
States of America in the sum of fifteen thousand dollars· ($15,000), lawful money of the United States, for 
the payment of which, well and truly to be made, we bind ourselves and each of us, our and each of our 
heirs; successors,· executors;· administrators~ and assigns, jointly and severally, firmly by these presents. 

Sealed with our seals and dated this _________ !_~_tJL day of --------------~.9-.Y.-----------------------------------• 19 ... ?_.Q_ . . ' l:.. ( . .- --·-·--·--·· ·······--··· . •••. • . ··-----· •• ·--- ·--------------· : 

The condition of this obligation is such _that whereas the said principal ____ , as lessee .... , ha ... ~---
········· .............. ······ .. . - .......... .. ...... -· ................ I 
heretofore or may hereafter enter into or otherwis~ acquire an interest. in -----~-2-E-J.: .. ________________________________ :_ 
J.: .:_)· ... - .. -- ---····· ···-··-·-···-- . -· ............ - -······-- --··· .. ! !=J·:s ~L ·-···------------- ·------·-·-- ····------··· ~-----··· ···-····· f'G!:"'lfj 

. . 1' d J t" "ts th m1n1ng eases an . ------------------------------------t-------- prospec 1ng perm1 on e -----------------
.................................................................................................. -· .............. ·-----·-· .. . 

Navajo-Hopi . . · i Arizona 
-------------------------------------- Reservation 1n the State of -------------------~----------------------------------------
of various dates and periods of duration, covering iands or interests in lands held by the United States in 
·~ust for individual Indians, ·or·bands ·or tribes·of Indians, or subject to restrictions against alienation 
.1ithout the consent of the Secretary of the Interior, or his authorized representative, which leases and 
permits have been or may hereafter be granted or approved by the Secretary of the Interior, or his author-

ized ·representative; and the· identification of which _herein ·is· expressly waived by both principaL:_: and 

suret.Y---~- hereto.· ···· 

WHEREAS the principaL .. and suret.;r. .... agree that the coverage of this bond shall extend to and 
include all extensions and renewals of the leases and permits covered by this bond, such coverage to con-
tinue wi~hout any interruption due to the expiration of the term set forth therein. · 

wii:ER:EA.s :th~ s"u~~t~-~~~-- her~by,~aive .... any right to notice of any modi_fication of any such lease or 
permit, or obligation thereunder whether effected by extension of time for performance, by commitment of 
lsuch lease to unit, cooperative, or communitization agreement, by waiver, suspen~ion, or change in rental, 
except an increase thereof, by minimum royalty payment, except an increase thereof, by compensatory 
royalty payment, or- otherwise, this- bond to· ·re;main in full force and effect notwithstanding.- ~ .. ' ; l:; • ~r ~ ·.· 

-:- :·.: . . WHEREAS the principal. ... and suret¥ __ : ___ agree that the neglect or forbearance of any obligee urider 
this· bond in enforcing the payment of any rental or ·royalty .or the perfonnance of any other covenant, 

condition; or agreement of any suc.h .lease ·or permit. shall not in any way_.release the principaL~·: and 
:, • .; • : :., .~ • : : ., • ~ ' , , .. _' . 

0 
; ' ·: i I , : • :. , , ' , 

1 
\ • ; ~-· ~ ! , 1 

, •• ~ : I • -. 1. :' : . :. •" · ;-• , • 

suret.Y:..~~-~ or either of them, from any liability under this bond; and; .. ; ;.~·t.;.::i~ . .-. ·· •· :r.:· ,: '• t··. '. . . • :.._: -~: .. 
• :·~;. -~: ... .. ·.··~·.t.·i.;· .. · _,-. • • ••.. - ..... ! •• •.· ~ :f .. 

WHEREAS the principaL.~.Jlnd surecy ______ agree that in the event ·of any default under any such 
1ease:or.permit, the obligee may prosecute any claim, suit,. action, or otlier proceeding against the princi-

paL .. and suret __ y ____ , or either of them, without the necessity of joining the other. 



. "'" ------------·· ~ ... - .. 
";!!". 

(1) 

Now, if the said principaL ___ herein shaH faithfully carry out and observe all the obligations assumed 

in such leases and permits to which -----------~-~-~J;H?.QY.. ••• ~.9.s.l. .... C.Q.ID.P..9JtY.. ••. ~--------- is now or may hereafter 
become a party, and shall observe all the laws of the United States and regulations made, or which shall 
be made thereunder, for the government of trade and intercourse with Indian tribes, and all rules and 
regulations that have been or shall hereafter be lawfully prescribed by the Secretary of the Interior rel
ative to such mining leases and permits, and shall in all particulars comply with the provisions of such 
leases, permits, rules, and regulations, then this obligation shall be null and void; otherwise, to remain in 
full force and effect. 

The rate of premium charged on this bond is $--------------------------; the total premium paid is 

$------~~_g_!----------------:---·-~-;_,__ .. .. . -,. : .. ; . : .... . ...... - : ;: .. '. : ;·:. 
!•1, -. . ·: .. ·': _,· ... 

' • o • I .I ~. ' 

Sign~d and sealed in the presence of-'-· 

\VITNESSES: * 

P. 0. ------------------------------:.·----------·----•----~-~-~---L . ...:.. ______ ~--~ as to .J~.E.ABD.D.Y. .. CO.AL..._C.D..M.P..ANY ____________ [SEAL] 

.... -----~ ........ ----.......... ":' •• -........................... ~- ...... ·--. -· ............... ··-- --~ ..... :~ .. : .. .:_~,: .i ... ~- -.~ .... -~---
.• ·:.,.. ;ot ., i.. •.• : ~ I J -. • • • 

p. 0 ... ---t-----~--:~.: __ ._. ___ :.! .... :~~~~-: ____ :~~--.:!! .... !""2~_! _ _:_~-----__;_~_!.;.::: ____ t J ' . ~ ~!' ;_J""·=-• ·: . ? .. ~ •.• :J· ., i.. •• ' : ~ :.. •• :. • • • • .- . : • ••• • ••• ~:· ••• ;. • ~ : ~ • _. r ~-' ·.r 
· '·~~;.!;_-!!·. , .. · .... ,. _;.;~~;l~ :.;·r.-.·.-: ~ ·_.·~·r~r.:.::L .. · ~:· '-'-~:.Ei.~.:J··.: ~J.)t'1•.)r. !:.J+·;J .. ~-_~:,· ~u ;~.A·Jj:~·~· ~·:;~-,-! ;:·.r"._;··;.i{· :_·;!;~t! 2f.:.r..:·/;! _!"iJ 

• ·•• ••• ··- ·•c• • · · - · • • ••• · · •• • ••• · · -- ·• ·: ~ C:.:: 13.'" • .o~".' _: • !Uli ;j i _;p~ ~ ' ,-, '.:-t . -..... ···-· ··- -··-· ·-··· . ·-· .. .. . . ··- . ·-.... -. • - -·-. ·-- --· ·-.. . ... ---·:-· 

p. 0. ------------------------------------------------------------------~-------

... .... --.............. -.. -................... -................................................................................................. -.... --- .. ---.... .. 
. ·J ..... ~-:-- ...... _ .•• . ,( ~; r_~· 

p .. 0. -----------------------------------~------------------------------------

•-:- . 
....... ·-----.... -------- ..... --------·------------.... ------- .. ------------------------------· 

··- •• : •• -•• ~ .})j~~:::;71"··t~rlfj ~ :j("T,;:;_I.""-=? r:Jf ;;_:";_. ····;·- --·-····--:········•··· 

as to -- J • F • H~~l?_~-----------·---------------------· [SEAL] 
··t:~;i~:·- V.tcr.e~ :fi~g~¥e.nt-r Resour:ce. Management .. 

ST~ ·pAUL .FIRE AND MARINE INSURANCE 
COMPANY 

P. 0 ... l.3.6~41_, ____ K. , __ .. C .•. .-... M i ..s. s.a n.r i ... 6 .4.1.9..9... · ~~aY.:.---· --·-----------· ----------------------------- (SEAL] 
·. Sue ·camaril1o,Attbrney-in-fact 

·-----·-----------------------------------------------------------------------------· - -

( 2 ) P. 0 .. ~.3.6.4.2_, ____ K.~.c ..... _, ___ .Mi.s.s.a.ur.i ... 6.4~9.9 ..... . 

--------------·---------..:..----------·.:.· ...... ------.:.~----------·-------------- ·--

p. 0. . ... ·- ~-. ·------------------------------------------------- ------~-----------.. 
· ... 

p. 0. . -------... --------------------------------·---------· .. ~-~--~- ~-~--~--~-·-·· 
. •Two witn~a!IH to all silmatures. 



,r :. /·:~~:~· ~~L;~~: .. ~~~ .[.: ~~···~ :; ·~~~~- · :: ·. ··: 

{ft~4~j~,.[t:k'f'hi~f;k)Gj(f~~;~\~i:,\~,~;,,/:;~,;~:~ :~? .• ~.t~~~~~~i~~~~i}~ ~\~¥¥~~~~f:~'f;~~~~1~ii~~J~~~~~~;h:~::~~~~J~:l:~?:1~f~;):;;:~~-{':~ 

hu~ured 

To 

PEABODY HOLDING COMPANY INC 
JAMES J BRITTAIN 
P.O BOX 373 
ST LOUIS MD 63166 

Terms: Payment Is due as of effective date of Insurance coverage 

PEABODY COAL COMPANY 

'Effective Invoice No. 

Invoice Date 

86 

6599262 233318 

LICENSE PERMIT BOND R LANGE 
COLLECTIVE BOND - USA tS.ocO 

INDIAN-HOPI INDIANS - ARIZONA 

lnsurtng Company Premium 

400FN6349 ST PAUL 100.,00 

~ 

JAN 2012 

APPRovfo.::: 
- ----



. I 

( 

• 
UNITED STATES 

.. · ~/ lir[u' DEPARTMENT OF THE INTERIOR 
,c. tU . 

, / ,_tit BUREAU OF INDIAN AFFAIRS 

(! 1 fi'1\. ~fi, v··· ..... . 
V\ 7,~,A l'fYV " . . COLLECTJVE,.. BOND .... _ .... 

I ; j;U • . I . 
1\:XO\V ALL ilfEN BY THESE PRESENTS, That we, ..... J}§D.trY .. RQygJ.tY .. ~.Qill.Rill:!Y~--g················· . . 

... _. ..... ~Ngy_~9?: .. 9.Q~:1?9X.?Ji.9.n .•..•.•. ~:·· of .~----~.~:--I:9.\l!§_, ___ ~U§§9~.r.t. ......................................... , as principal .... , 
. . 

I 

.-. :1 d .............. C.Ol1NERC.IAL.J.iJllQl'I .. ~CE._.~OMP Al'\"Y .. OF .. .NEH .. YQRK. •......... --~----············································ 
. . 

of ......••. ..Ne1~r .. .York ............................................. .: ... , as suret ..... Y., are held and firmly bound unto the United 
s~~ltcs of America in the sum of fifteen thousand dollars ($15,000), lawful n1oney of the United States, for 
the payn1ent of which, well and truly to be made, \Ve bind ourselve·s and each of us, our and each of our 
h\!ir.s, successors, executors, administrators, and assigns, jointly and severally, firmly by these presents. 

: . . . 
. . . l . . 

Sealed with our seals and dated this •... l3.th .... ~-- day of ...................... M.?-.Y. ........................................ , 19 .. 9.§ .. . . ... .... ! . 

The condition. of this obligation is such that whereas the said principaL .. , as lessee .... ~ haS .. · .... .. 

hel\~tofore or may hereafter enter into or otherwis~ acquire an interest in ...... Q£>.~1. ••••••••• - ........................ · .... . 
. ... :: : . . . 

. . . 1 d : . m il1l :ng eases an · ........ .: ................................................... .l •••••••••••••• prospecting permits on the .............................. ._ 
. . . I . 

\ 
) 

( "' .. '/ 
\ 

\ 

.}{~J.:}.j ~::JT9DJ,,,..,, ...... , ..... Reservation in the State of ..... h.~·j~Qf!.~---·························"'·; ................ · ......... u.u _, 

) 

v;~"J·;r.~us <bt;.:~ and periods of duration, covering lands or interests in lands held by the United St=•tcs il)..// 
.:st for individual Indians, or bands or tribes of Indians, or subject to restrictions against alienation 

without the consent of the Secretary of the Interior, or his authorized representative; which leases and 
~~r~-r~its have been or n1ay hereafter be gr.anted or app:roved by the Secretary of the Interior, or his author-. 

iz~d representative, and the identifi-cation of ·which herein "is expressly waived. by both principaL: .. and 
i 

.. . . . ... . .. . ~ 
suret ... .Y. .. hereto. 

\VHEREAS the principaL .. and suret . .Y. •••• agree that the cov~rage of this bond shall extend to and 
include aii extensions and renewals of the leases and permits covered by this bond, such coverage to con
ti::lue \Vithout any interruption due to the expiration of the term set forth therein . 

...... · .. 
\VHEREAS the suret .. Y. ..• hereby waive .... any right to notice of any modification or' any such lease or 

i)~l·mit, or oblig~tion thereunder whether effected by extension of time for performance, by commitment of 
st;ch !ease to unit, cooperative, or communitization agreement, by waiver, suspension, or change in rental, 
exce;,t an i:1crease thereof, byminin1um royalty payment,· except an increase thereof, by compensatory· 
royalty payment,· or otherwise,· this bon·d to remain in full force and effect notwithstanding._ · 

\VH"£REAS the principaL.~ and suret. . .Y. ••• agree that the neglect or forbearance of ~ny obligee undel· 
this bond in enforcing the pay~ent. ~f~~!lY !e.:t:Ital. or royalty. or. the performan"ce .o~ any other covenant, 

. • . • • . . ; ; ; • • • • ~ •• i ·' ; : • • ~ J. • : • • • • •• 

Cvndition, or agreement of 'any:such' lease! or: permit shall not in any way"·release .. the principaL .. : and 
• . .\ ••• ~' • .,. r ·~··, :.-:•_;il, a ,. :. ;,, ' · _ 1 • ' 

1
• t.· ; . ~: :~· ' !•'• • ' • t• '

1 
• ; ~ 

sutet .... Y. .. , or either of them; from :any:liabiliti'under ·this bond.; and ·· l . · :. :r ·.: ·;;.·· :,:,,:;( · · · · · · 
. . .. , .. :, :~: ... ·: .. . .. 

\YH2REAS the principaL .. and suret ... .Y. •• agree that in the event of any default under any such 
h:~$e or perrilit~'the obligee' m"ay prosccbte 'any claim,' suit, ·action, or other proceeding against the princi· 

p~L.: and suret .... ~ .. , or either of them~ without the ~eccssity of joining the other. 



. ' 

( ( 
• ... -· 

r:- X ow, if the ?aid principaL .. herein shall faithf1..1lly carry out and observe_ all th~ obligations assumed 

':1 ~uch l0ascs and permits to which ................ .S.c..nt.r.Y-.RPY.RltY..C.Q):UP.®Y. ............ is now o1· may hcrc:Lftcl' 
Dcco:nc a party, and shall observe all the laws of the United States and regulations made, or which shall 
b~ n~ade thcr~undcr, for the government of trade and intefcourse with Indian tribes, and all rules and 
regulations that have been or shall hereafter be lawfully prescribed by the Secretary of the Interior rcl-
_ativl! to such mining leases and pcrmits,-and shall in all particulars comply with the provisions of such 
leases, permits, rules, and regulations,· then this obligation shall be null and void; otherwise, to remain in 
1ullfo1·ceandeffcct. · · · ··. : ·., .. ~·- · ' .... :,, .. I'···.· ; · :···J' · · ···: 

· •· ! :•·.: ·~r•:\ /· .. · .. -;/~! -~- ~=j:·:· ~-~·:: .. -,-=r ~,, :; .... ]rJ·.~ :Ji ~ .. -·;·:, =:··jt,.:'~.:~~·.·:, .. · ~.~; : ··· 
Signed and sealed in the presence of_:_ ' · · · · · · · · 

..................... ·-. ····-........ =-~ -······· :~.···-:-·: ·::::::::: :::··.··-~····~==~:-:~~=·· .. ·:~·····~·· 

p. 0 ......................................................................... ~ ... . 
TI~'ES&:i . . . . .. ... I. L . .. . . . . • . 

'Y..;.(;rld.-::.:/.~~:.~d;£:.~:::.::~::~ 
~ .3.Q~ .. Y!.: ... P.::t:.I:. .. ?.~.~.). .. ~.:i:~=~?:~1.2.}!?..:._ .. · J. ___:-.~ ~ · . .. .... ' .. n , :. '. 

...... ·.: . . ~' ':. 

......... - . 

Y:.!'S.)-:2~--?fL-LL .. yr1..'-:.~/l-:t:~tL.t2!. ........................ . 
J . ;. ~ r; ; :. ~~ \;.' ~··. .; .i ·.= , • o:: ~ : .(, ; .. : " .. • .. .:. , ......... ; • ... '· =- ·. 

·:. JQJ:.J:~~ ... JJ-~Q .. §t~.l .. ~?::"?§f}_~: •• fJ!X..i!~l-:2~~-:, .. -.. ~--· ~ 1 •• ; · .• - · ,'i ' · .• : . .) .. 1 .", ', ':: 
--- • ao • ·- • .\- -~ I 

0 
• o "-••·••A. t 1 ..... 

•Two witnea.sea to all a!.;rnaturea, 

I . 

. .... ..:. ...... 
- ··--- -. ···- ·- -- ·------·~----- -~------;:-:-·-:.r-: .. ·-

i ·----··-· ..... 

• ;·.·.1· 

• ,' I; 

:. .. ... ~ i: ·. 

: . 

0 

Surety 



ATTACHMENT 24-6 

N-9 POWERLINE ADDITION -
:-

BOND CALCULATION 

Revised 04/23/10 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-6-01 
2010 N-9 New Powerline Addition 
Facilities-Powerlines 
Remove Powerlines 
Miscellaneous 

Description 
Direct Cost: Powerline Removal (ft) 

Indirect Cost: @ 28.2% with Tax & 2010 Inflation 
Bond Required: 

Assumptions: 

J 

Quantity (ft) Days Unit Cost 
5,600 1 $7,000.46 

Demolition Cost 
$7,425 

$2.094 
9,519 

I Use $10,000 I 

1. Means crew R-6 removes 1 mile of powerline per day. 
2. Daily rate for crew R-6 is $7,000.46/day from RSMeans Site Work & Landscape Cost Data 2010. 
3. See Drawing 85360 and 89800, Sheet NW, all other disturbance is included within N-9 Mining Area. 

2010 N-9 New Powerline Addition 24-6-01 



RECLAMATION COST ESTIMATE 

CHAPTER24 
TABLE 24-6-01 

The· following summarizes. estimated reclamation costs associated with the proposed two-year 
Phase I PWCC exploration program for the J-21 Mining Area: 

Plugging drillholes (within 5-yr area)- 121 (5" x 5001@ $50/hole $6,100 

Sealing drillholes (outside 5-yr area)- 295 (5" x 5001@ $350/hole $103,300 

Backfilling mud pits- 310@ 25cy@ $0.60yd $4,700 

Regrading drill pads (outside 5-yr area) - 210@ 0.17 acre@ $2,000/ acre $71,400 

Regrading roads {outside 5-yr area)- 46,533 feet@ $100 per 100ft $46,600 

Soil replacement- [(35.7 acres-drill pads)+ 

(16 acres-road) x 43,560 ft2x 0.5 ft/27 @o/oO.SO/yd 

Revegetation- (51.7 acres)@ $600/acre 

Total Direct Costs 

$20,900 

$31,100 

$284,100 



ATTACHMENT 24-7 

J-21 POWERLINE EXTENSION & 

J-21 BY-PASS ROAD 

BOND CALCULATION · 



0 

J-21 POWERLINE EXTENSION & 

J-21 BY-PASS ROAD 

MAY 3, 201f 

- . . . 

PURPOSE: To permit the construction of approximately 0.4 miles ofJ-
21 powerline extension, and approximately 2.0 miles of new J-21 by-pass 
road construction, (see Drawing No. 85210, SE Sheet). As the J-21 Pit 
moves south, the electrical system must move south to provide electrical 
power to the draglines. In addition, due to safety considerations, the J-
21 by-pass road is necessary to separate small vehicle traffic from the 
normal J-19/J-21 Pit heavy equipment and mine traffic on the J-19 Haul 
Road. This new J-21 by~pass road will connect the new by-pass road to 
existing J-21 roads for_ small vehicle traffic, and route the traffic on the 
existin,g J-21 roads to the J-28 Facilities and beyond. 

THE J-21 POWERLINE EXTENSION AND J-21 BY-PASS ROAD IS 
WITHIN THE EXISTING J-19 AND J-21 SEDIMENT CONTROL 
IMPOUNDMENT'S WATERSHEDS. ALL CONSTRUCTION AND 
RECLAMATION ACTIVITIES WILL BE IN ACCORDANCE WITH THE 
APPROVED OSM PERMIT. BONDING MONEY TO COVER THIS PERMIT 
REVISION TOTALS $333,000. OSM HOLDS ABOUT $44,924,500 IN 
EXCESS BOND MONEY. THEREFORE, SUFFICIENT BOND MONEY 
EXISTS FOR THIS PROJECT, ESPECIALLY SINCE ALL OF THE J-21 BY
PASS ROAD IS WITHIN THE APPROVED 5-YEAR DISTURBANCE AREA. 



PEABODY WESTER.N COAL COMPANY 
KAYENTA MINE 
OSM PERMIT: AZ-0001 D 
J-21 POWERLINE EXTENSION & 
J-21 BY-PASS ROAD PERMIT REVISION 
BONDING COST ESTIMATE 
DATE: MAY 3. 2011 

EQUIPMENT LABOR , 
TABLE AREA PROJECT TASK EQUIPMENT UNIT COST HOURS COST QUANTITY UNITS 

24-5-09a Kayenta Powerlines Facilities-Powerlines Remove Powerlines Miscellaneous - - - 2,100 

24-5-27a Kayenta Primary Roads Surfacing Removal Surfacing Removal/Disposal D11R Dozer $319.91 12 $35.58 11,733 
24-5-28a Kayenta Primary Roads Surface Ripping Dozer Ripping D11 R Dozer- Ripper Equipped $344.34 10 $35.58 35,200 
24-5-29a Kayenta Primary Roads Grade Ripped Areas Grading D11R Dozer $319-.91 266 $35.58 1,107 
24-5-30a Kayenta Primary Roads Topsoil Replacement Haul and Place Topsoil 637G P-P Scraper $250.64 355 $35.58 62,578 
24-5-31a Kayenta Primary Roads , Revegetation Revegetation Miscellaneous - - - 24 
Total Road Direct Cost: 
Total Road & Powerline Direct Cost: 
Total Indirect Costs with Tax & Inflation: (@29.5 percent): 
TotaiEstimated Bonding Cost: 

I I 
NOTE: THE J-21 POWERLINE EXTENSION AND J-21 BY-PASS ROAD IS WITHIN THE EXISTING J-19 A~D J-21 SEDIMENT CONTROL IMPOUNDMENT'S WATERSHEDS. 
ALL CONSTRUCTION AND RECLAMATION ACTIVITIES WILL BE IN ACCORDANCE WITH THE APPROVED OSM PERMIT. 
OSM HOLDS ABOUT $44,924,500 IN EXCESS BOND MONEY; THEREFORE, SUFFICIENT BOND MONEY EXISTS FOR THIS PROJECT, 
ESPECIALLY SINCE ALL OF THE J-21 BY-PASS ROAD IS WITHIN THE APPROVED 5-YEAR DISTURBANCE AREA. 

feet 

cy 
, cy 
acres 

cy 
acres 

HOURLY TOTAL !m1I 
COST COST COST 

- $2,800 $1.33 

$355.49 $4,266 $0.36 
$379.92 $3,799 $0.11 
$355.49 $94,560 $85.42 
$286.22 $101,608 $1.62 

- t5o 036 $2,084.83 
$254.270 
$257,070 
$75.836 

$332,905 
Use: $ 333,000 



0 

. 0 

Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Assumptions: 

24-5-09a 
Kayenta J-21 Powerline Extension_2011 
F acilities-Powerlines 
Remove Powerlines 
Miscellaneous 

Description 
Powerline Removal (ft) 

Quantity (ft) Days Unit Cost Demolition Cost 
2,100. 0.4 $7,000.46 $2,800 

1. Means crew R-6 removes 1 mile of powerline per day. 
2. Daily rate for crew R-6 is $7,000.46/day from RSMeans Site Work & Landscape Cost Data 2010. 



Table: 24-5-27a 
Mine Area: 
Project: 

Kayenta J-21 By-Pass Primary Roads 
Surfacing Removal 

Task: Surfacing Removal/Disposal 
Equipment: D11R Dozer 

Earthmoving Activity: 
Push one foot of gravel/scoria off the side of the road for burial 

Characterization of Dozer Used (type size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes -· 

Description of Dozer Use 5000 
Average dozing distance (feet) 100 
Hourly production (from chart) 2750 
Grade (in percent) 0 

4500 

\ Grade Correction 1 
Material Unit Weight (lb/lcy) 2800 
Density Correction 0.82 

4000 

3500 \ 
Productivity Adjustment Factors 
Operator Factor 
Is operator excellent (1) no 
Is operator average (.75) yes 
Is operator poor (.6) no 

Material Factor 
Loose stockpile (1.2} 
Hard to cut; frozen -

with tilt cylinder (.8) 
without tilt cyliner (.7) 

Normal material (1) 

Hard to drift; (.8) 
Rock, ripped or blasted (.75) 

Production Method/Blade Factor 
Slot dozing (1.2) 
Side by side dozing (1.2) 
Normal dozing (1.0) 

Poor Visibility 
(I.e., dust, rain, snow, fog, 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) 

Quantity of Material to be Moved 
Length (ft) 
Width (ft) 
Total (cy) 

no 

no 
no 
no 

yes 
no 

no 
no 
yes 

no 

yes 

10560 
30 

11;733 

References: Cat Handbook, Ed. 28 

3000 .. 
.c t 2500 
..J 

2000 

1500 

productivity 
Adjustmen1 = 

Factor 

X 

Net Hourly 
Production 

Hours 
Required 

\ 
' \. 

' "' 
0.75 X 

Operating 
Factor 

1.00 
Production 

Method 

2,750 
Normal Hourly 

Production 

11,733 
Total (cy) 
Volume 

to be Moved 

Estimated Dozing Production 

Averag Dozing Distan e(feet} 

0.8 X 1.0 X 0.82 
Material Grade Density 
Factor Factor Correction 

X 1.00 X 1.00 X 1.00 I 0.49 
Visibility Elevation Direct 

Drive 
Trans. 

X 0.49 1353 cy/hr 
Productivity 
Adjustment 

Factor 

1353 X 1.371 I 12 Hours 
Net Hourly Work Schedule 
Production Factor 

Kayenta J-21 By-Pass Primary Roads 24-5-27a 



Table: 
· MineArea: 

Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-28a 
Kayenta J-21 By-Pass Primary Roads 
Surface Ripping 
Dozer Ripping 
D11 R Dozer- Ripper Equipped 

Rip 3' of subbase to aid in vegetation establishment. 

Characterization of Dozer and Ripper Used: . 
D11 R, three shank ripper, semi-u blade 

Description of Ripping (ripping depth cut spacing cut length and material to be ripped): 

Rip depth (ft) 3 
Cut spacing (ft/pass) 6.4 Cycle 300 120 ,. 

Cut length (ft) 300 Time Cut Speed 
Speed {ft/min) 120 Length Factor 

(fpm) 
Quantj!y of Material to be Ripped Passes 60 2.8 

Length (fl) 10,560 per hour min/hr Cycle Time 
Width (ft) 30 
Total (cy) 35,200 

Volume cu1 3.00 X 6.4 
per pass Tool Cut 

Penetration Spacing 

Ripping 213 X 21.8 
Production Volume cut Passes 

per pass per hour 

Hours 35,200 4655 
Required Volume to Ripping 

beRi ed Production 

Reference: Cat Handbook, Ed. 28, Table 24-2-9. 

+ 0.25 
Turn 
Time 1 

21.8 pass/hr 

X 300 27 213 bank 
Cut cf/cy cy/pass 

Length 

4655 hours 

X 1.371 10 hours 
Work Schedule 

Factor 

Kayenta J-21 By-Pass Primary Roads 24-5-28a 



Table: 24-5-29a 
Mine Area: Kayenta J-21 By-Pass Primary Roads 
Project: Grade Ripped Areas 
Task: Grading 
Equipment D11 R Dozer _ 

Earthmoving Activity 
Grade the cut and fills to blend into surrounding topography and to drain and bury road surface material a minimum of 3'. 

Characterization of Dozer Used (type size. etc) 
D11 R, three shank ripper, U-blade 

Production 1.0 

Acres to be Graded 
Length (ft) 10,560 
Width (ft) 100 

Total (acres 24 

Hours 
Required 

24 
Area to be 

Graded 
acres) 

0.125 X 

Net Hourly 
Production 
(acres/hr) 

Note: Production rate based on PWCC experience. 

1.371 
Work Schedule 

Factor 

266 Hours 

Kayenta J-21 By-Pass Primary Roads 24-5-29a 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-30a 
Kayenta J-21 By-Pass Primary Roads 
Topsoil Replacement 
Haul and Place Topsoil 
637E P-P Scraper 

Haul and place 1.6' topsoil to cover graded area. 

Characterization of Scraper Used (type capacity. etc) 
637E P-P Scraper - capacity 31 cy 

Description of Scraper Route (haul distance % grade average rolling resistance for each segment etc.) 
Loaded Distance (ft) 3000 
Loaded Grade(%) 0 
Loaded Effective Grade(%) 5 637E P-P Loaded Travel Time 

Empty Distance (ft) 
Empty Grade(%) 
Empty Effective Grade(%) 

Production Times 
Typical Load Time for 657E F 
Maneuver and spread or dun 

Loaded Travel Time (from ch 
Empty Travel Time (from cha 

Quantity of Material to be Moved 

3000 
0 
5 

2.0 
1.2 

3.0' 
1.5 

Time(min) 

637E P-P Empty Travel Time 

li!U 111111 
·Length (ft) 10,560 

Width (ft) 1 00 
Total (cy) 62,578 

0 2 

Cycle Time = 2.0 + 
Load 
Time 

Cycles/Hou 
~ = 60 I 

min/hr 

Hourly = 31 X 
Production Adjusted 

Load (cy) 

Hours 62,578 
Required Volume 

Reference: Cat Handbook, Ed. 28 

3 

Time{min) 

3.0 + 
Loaded 

Trip 
Time 

7.7 = 
Cycle 
Time 
7.79 = 

Cycles/ 
Hour 

242 X 

Hourly 
Production 

4 

1.2 + 
Maneuver 

and Spread 
Time 

I 8 cycles/hr 

I 242 cy/hr 

1.371 
Work Schedule 

Factor 

1.5 = 
Empty 

Trip 
Time 

I 

I I 

I 355 hrs 

-+-0% 
----2% 
--A--4% 
--')E--6% 
-.-a% 
-e--10% 
-+-12% 
--14% 
--16% 

-+-0% 
----2% 
--A--4% 
--')E--6% 
-.-a% 
-e--10% 
-+-12% 
--14% 
-+-16% -

I 
7.7 
min 

Kayenta J-21 By-Pass Primary Roads 24-5-30a 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-5-31a 
Kayenta J-21 By-Pass Primary Roads 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
Kayenta Mine primary roads 

Revegetation Area 
Area (acre) 

Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

Tree and Shrub Costs 
(per acre) 

Reseeding Cost 
(per acre) 

Percent Failure 

24 
Revegetatio = 

$1,172.50 Costs 

$375.00 

Reseeding= 
$1,033.00 Costs 

50% 

References: Table 24-1-3 

24 
Acres 

24 
Acres 

* ( $1,172.50 + $375.00 ) = $37,515 
$/Acre for seeding, $/Acre for planting 
fertilizing, mulching trees and shrubs 

and fencing 

0.5 $1,033.00 $12,521 
Failure Reseeding 

Cost 

Kayenta J-21 By-Pass Primary Roads 24-5-31a 



ATTACHMENT 24-8 

N-8 FACILITIES BY-PASS ROAD 

BOND CALCULATION 

August 8, 2011 



N-8 FACILITIES BY-PASS ROAD 

PURPOSE: To permit the construction of approximately 0.23 miles of N-
8 facilities by-pass road, (see Drawing No. 85210, NW Sheet, etc .). Due 
to safety concerns pertaining to the current N-8 Facilities access route, 
the proposed alternative will decrease blind spots, place more stop signs, 
and limit sharp horizontal curves. The proposed route will connect to the 
current N -8 Facilities road and serve the same purpose as the existing 
layout. An earth berm will block southbound access to the old N-8 
facilities route but will not limit entry of local permitted gate access. The 
electrical sub-station will be on the south area of the berm and will be 
service accessible through the old northbound route. 

THE N-8 FACILITIES BY-PASS ROAD IS WITHIN THE EXISTING N-8 
SEDIMENT CONTROL IMPOUNDMENT'S WATERSHEDS. ALL 
CONSTRUCTION AND RECLAMATION ACTIVITIES WILL BE IN 
ACCORDANCE WITH THE APPROVED OSM PERMIT. UPON OSM 
APPROVAL, PWCC WILL PROVIDE $41,000 IN BONDING MONEY TO 
COVER THIS PERMIT REVISION. OSM HOLDS ABOUT $44,924,500 IN 
EXCESS BOND MONEY. THEREFORE, SUFFICIENT BOND MONEY 
EXISTS FOR THIS PROJECT. 

Nov 2o.! 

A PROVED ;_~ 
·--.,~ 
~~ 



PEABODY WESTt:" r.l COAL COMPANY 
KAYENTA MINE 
OSM PERMIT: AZ-0001D 
N-8 FACILITIES BY-PASS ROAD PERMIT REVISION 
BONDING COST ESTIMATE 
DATE: AUGUST 08, 2011 

TABLE AREA PROJECT 

24-5-27b Kayenta Primary Roads Surfacing Removal 

24-5-28b Kayenta Primary Roads Surface Ripping 

24-5-29b Kayenta Primary Roads Grade Ripped Areas 

24-5-30b Kayenta Primary Roads Topsoil Replacement 
24-5-31b Kayenta Primary Roads Revegetation 

Total Road Direct Cost: 

Total Road Direct Cost: 

Total Indirect Costs with Tax & Inflation: (@29.5 percent): 

Total Estimated Bonding Cost: -
I I 

TASK EQUIPMENT 
Surfacing Removal/Disposal D11R Dozer 

Dozer Ripping D11R Dozer- Ripper Equipped 
Grading D11R Dozer 

Haul and Place Topsoil 637G P-P Scraper 
Revegetation Miscellaneous 

NOTE: N-8 FACILITIES BY-PASS ROAD IS WITHIN THE EXISTING N-8 SEDIMENT CONTROL IMPOUNDMENT'S WATERSHEDS. 
ALL CONSTRUCTION AND RECLAMATION ACTIVITIES WILL BE IN ACCORDANCE WITH THE APPROVED OSM PERMIT. 
UPON OSM APPROVAL, PWCC WILL PROVIDE $41,000 IN BONDING MONEY TO COVER THIS PERMIT REVISION. 

EQUIPMENT 
UNIT COST 
·. $319.91 

$344.34 
$319.91 
$250.64 

-

OSM HOLDS ABOUT $44,924,500 IN EXCESS BOND MONEY. THEREFORE, SUFFICIENT BOND MONEY EXISTS FOR THIS PROJECT, 

LABOR HOURLY TOTAL UNIT 
HOURS COST QUANTITY UNITS COST COST COST 

1 $35.58 1,444 cy $355.49 $355 $0.25 
1 $35.58 4,333 cy $379.92 $380 $0.09 

33 $35.58 3 acres $355.49 $11,731 $3,910.39 
44 $35.58 7,704 cy $286.22 $12,594 $1.63 
- - 3 acres - $6.159 $2,053.00 

' $31.219 

$31,219 

$9.210 
$40,429 

!!~~= $ .4~,0()() 
L__ -- - - - -

NOV 201i 

APPRO 



Table: 24-5-27b 
Mine Area: 
Project: 

Kayenta N-8 Facilities By-Pass Road 
Surfacing Removal 

Task: Surfacing Removal/Disposal 
Equipment: D11R Dozer 

Earthmoving Activity: 
Push one foot of gravel/scoria off the side of the road for burial 

Characterization of Dozer Used ltvpe size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use 5000 
Average dozing distance (feet) 100 

4500 

\ 
Hourly production (from chart) 2750 
Grade (in percent) 0 

4000 

3500 \ 
Grade Correction 1 
Material Unit Weight (lb/lcy) 2800 
Density Correction 0.82 

Productivity Adjustment Factors 
Operator Factor 
Is operator excellent (1) no 

\ 3000 

' 2500 ' ' 2000 

"" 
Is operator average (.75) yes 
Is operator poor (.6) no 

Material Factor 
Loose stockpile (1 .2) no 
Hard to cut; frozen -

with tilt cylinder (.8) no 
without tilt cyliner (.7) no 

Normal material (1) no 
Hard to drift; (.8) yes 
Rock, ripped or blasted (. 75) no 

Production Method/Blade Factor 
Slot dozing (1 .2) 
Side by side dozing (1 .2) 
Normal dozing (1 .0) 

Poor Visibility 
(I.e. , dust, rain, snow, fog , 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1 .0) 

Quantity of Material to be Moved 

no 
no 
yes 

no 

yes 

Length (ft) 1300 
Width (ft) 30 
Total (cy) 1,444 

References: Cat Handbook, Ed. 28 

1500 

Productivity 
Adjustment= 0.75 X 

Factor Operating 
Factor 

X 1.00 
Production 

Method 

Net Hourly 2,750 
Production Normal Hourly 

Production 

Hours 1,444 
Requ ired Total (cy) 

Volume 
to be Moved 

Estimated Dozing Production 

Ave rag• Dozing Distan ~e !feet) -
0.8 1.0 X 0.82 

Material Grade Density 
Factor Factor Correction 

X 1.00 X 1.00 X 1.00 I 0.49 
Visibility Elevation Direct 

Drive 
Trans 

X 0.49 1353 cl~:Jhr 
Productivity 
Adjustment 

Factor 

1353 X 1.371 I Hours 
Net Hourly Work Schedule 
Production Factor 

Kayenta N-8 Facilities By-Pass Road 24-5-27b 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-28b 
Kayenta N-8 Facilities By-Pass Road 
Surface Ripping 
Dozer Ripping 
D11 R Dozer- Ripper Equipped 

Rip 3' of subbase to aid in vegetation establishment. 

Characterization of Dozer and Ripper Used: 
D11 R, three shank ripper, semi-u blade 

Description of Ripping (ripping depth cut spacing cut length and material to be ripped): 

Rip depth (ft) 3 
Cut spacing (fUpass) 6.4 Cycle 300 120 
Cut length (ft) 300 Time Cut Speed 
Speed (fUmin) 120 Length Factor 

(fpm) 
Quantity of Material to be Ripped Passes 60 2.8 

Length (ft) 1,300 per hour minlhr Cycle Time 
Width (ft) 30 
Total (cy) 4,333 

Volume cut 3.00 X 6.4 
per pass Tool Cut 

Penetration Spacing 

Ripping 213 X 21.8 
Production Volume cut Passes 

per pass per hour 

Hours 4,333 4655 
Required Volume to Ripping 

be Ri ed Production 

Reference: Cat Handbook, Ed . 28, Table 24-2-9. 

+ 

X 

X 

0.25 
Turn 
Time 

21 .8 pass/hr 

300 
Cut 

Length 

4655 hours 

1.371 
Work Schedule 

Factor 

I 2.8 min/pass 

~ 

27 1213 bank 
cf/cy cy/pass 

hours 

Kayenta N-8 Facilities By-Pass Road 24-5-28b 

·r ~~ .. . ,) 

. '\, 

~7 



Table: 24-5-29b 
Mine Area: Kayenta N-8 Facilities By-Pass Road 
Project: Grade Ripped Areas 
Task: Grading 
Equipment 011 R Dozer 

Earthmoving Activity 
Grade the cut and fills to blend into surrounding topography and to drain and bury road surface material a minimum of 3'. 

Characterization of Dozer Used (type size. etc) 
011 R, three shank ripper, U-blade 

Production 1.0 

Acres to be Graded 
Length (ft) 1 ,300 
Width (ft) 1 00 

fetal (acres 3 

Hours 
Required 

3 
Area to be 

Graded 

0.125 X 

Net Hourly 
Production 

Note: Production rate based on PWCC experience. 

1.371 
Work Schedule 

Factor 

33 Hours 

Kayenta N-8 Facilities By-Pass Road 24-5-29b 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-30b 
Kayenta N-8 Facilities By-Pass Road 
Topsoil Replacement 
Haul and Place Topsoil 
637E P-P Scraper 

Haul and place 1.6' topsoil to cover graded area. 

Characterization of Scraper Used (type capacity. etc) 
637E P-P Scraper- capacity : 31 cy 

Description of Scraper Route (haul distance % grade average rolling resistance for each segment etc.) 
Loaded Distance (ft) 3000 
Loaded Grade(%) 0 
Loaded Effective Grade (%) 5 637E P-P Loaded Travel Time 

Empty Distance (ft) 
Empty Grade (%) 
Empty Effective Grade(%) 

Production Times 
Typical Load Time for 657E F 
Maneuver and spread or dum 

Loaded Travel Time (from ch< 
Empty Travel Time (from chat 

Quantity of Material to be Moved 

3000 
0 
5 

2.0 
1.2 

3.0 
1.5 

Time(min) 

637E P-P Empty Travel Time 

-+-0% 
-2% 
__.._4% 

---*-6% 
--*-8% 
-+-10% 

-+-12% 
--14% 
--16% 
-

-+-0% 

-2% 
Length (ft) 1 ,300 
Width (ft) 100 
Total (cy) 7,704 

li!~BIIIIII I I 
__.._4% 

---*-6% 
--*-8% 
-+-10% 
-+- 12% 
--14% 

-+-16% 
'----

0 1 2 3 4 5 6 

Time (min) 

3.0 + 1.2 + 1.5 = 
I 

7.7 
Loaded Maneuver Empty min 

Cycle Time = 2.0 + 
Load 
Time Trip and Spread Trip 

Time T ime Time 

Cycles/Hou = 60 I 7.7 = I 8 c:tcles/hr I 
min/hr Cycle 

Time 
Hourly = 31 X 7.79 = I 242 cz:!hr I I 

Production Adjusted Cycles/ 
Load (cy) Hour 

Hours 7,704 242 X 1.371 I 44 hrs 
Required Volume Hourly Work Schedule 

Production Factor 

Reference: Cat Handbook, Ed. 28 

Kayenta N-8 Facilities By-Pass Road 24-5-30b 

. ' . ( 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-5-31 b 
Kayenta N-8 Facilities By-Pass Road 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
Kayenta Mine primary roads 

Revegetation Area 
Area (acre) 

Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

Tree and Shrub Costs 
(per acre) 

Reseeding Cost 
(per acre) 

Percent Failure 

3 
Revegetatio = 

$1 ,.172.50 Costs 

$375.00 

Reseeding = 
$1 ,033.00 Costs 

50% 

References: Table 24-1-3 

3 
Acres 

3 
Acres 

. ( $1,172.50 + $375.00 ) = $4,618 
$/Acre for seeding, $/Acre for planting 
fertilizing, mulching trees and shrubs 

and fencing 

0.5 $1 ,033.00 $1 ,541 
Failure Reseeding 

Cost 

Kayenta N-8 Facilities By-Pass Road 24-5-31 b 
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BONDING CALCULATIONS 

ATTACHMENT 24-9 

PROPOSED J-19 BYPASS POWERLINE EXTENSION 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Assumptions: 

24-5-09c 
Kayenta J-19 ByPass Powerline Extension_20 12 
F acilities-Powerlines 
Remove Powerlines 
Miscellaneous 

Description 
Powerline Removal (ft) 

Quantity (ft) Days Unit Cost Demolition Cost 
21,510 4.1 $7,000.46 $28,702 

1. Means crew R-6 removes 1 mile of powerline per day. 
2. Daily rate for crew R-6 is $7,000.46/day from RSMeans Site Work & Landscape Cost Data 2010. 



PEABODY WE~"""'ffN COAL COMPANY 
KAYENTA MINE 

~ OSM PERMIT: AZ-0001 D 
J-19 BYPASS POWERLINE PERMIT REVISION 
BONDING COST ESTIMATE 
DATE: DECEMBER 19. 2011 

TABLE AREA PROJECT TASK 

---

EQUIPMENT LABOR 
EQUIPMENT UNIT COST HOURS COST 

~ 

24-5-09c Kayenta Powerlines Facilities-Powerlines Remove Powerlines Misc;ellaneous $7,000.46/Day@ 4.1 Days 

Total Powerline Direct Cost: 
Total Indirect Costs with Tax & Inflation: (@29.5 percent): 
Total Estimated Bonding Cost: 

I 
NOTE: THE J-19 BYPASS POWERLINE EXTENSION WITHIN THE EXISTING J-19 AND J-21 SEDIMENT CONTROL IMPOUNDMENT'S WATERSHEDS. 
ALL CONSTRUCTION AND RECLAMATION ACTIVITIES WILL BE IN ACCORDANCE WITH THE APPROVED OSM PERMIT. 
UPON OSM APPROVAL, PWCC WILL PROVIDE $38,000 IN BONDING MONEY TO COVER THIS P~RMIT REVISION. 
OSM HOLDS ABOUT $44,883,500 I~ EXCESS, BOND ~ONEY. THEREFORE, SUFFICIENT BOND MONEY EXISTS FOR THIS PROJECT, 

,_. 

HOURLY TOTAL UNIT I 
QUANTITY UNITS COST COST COST 

21,510 feet . $28,702 $1.33 

$28,702 
$8.467 

$37,169 
Use: $ 38,000 



0 

ATTACHMENT 24-9 

N-9 & J-21 (2012) POND CONSTRUCTION ACCESS ROAD 

BOND CALCULATION 

February 9, 2012 



N-9 & J-21 POND CONSTRUCTION ROAD ACCESS 

PURPOSE: To permit the construction of approximately 0~53 miles of 
N-9 pond construction access road, and improvements to approximately 
0.33 miles of J -21 pond construction access road (see Drawing No. 
85210, NW & SE Sheet~ etc.). The N-9 & J-21 pond construction roads 
will provide contractor access to their designated work site locations. The 
N -9 road access will utilize a previous drilling, exploration road, and the 
J-21 road will be improving existing lease roads to provide,safe 
contractor access. 

THE N-9 & J-21 POND CONSTRUCTION ROAD ACCESS IS WITHIN THE 
EXISTING N-9 & J-21 SEDIMENT CONTROL IMPOUNDMENT'S 
WATERSHEDS OR WITHIN THE NEW PONDS WATERSHED AND BMP 
SEDIMENT CONTROL PROVIDED WITH SILT FENCE OR EQ1)IVALENT. 
ALL CONSTRUCTION AND RECLAMATION ACTIVITIES WILL BE IN 
ACCORDANCE WITH THE APPROVED OSM PERMIT. UPON OSM · 
APPROVAL, PWCC WILL PROVIDE $88,000 IN BONDING MONEY TO 
COVER THE N-9 PERMIT REVISION AND $55,000 TO COVER THE J-21 
PERMIT REVISION FOR A TOTAL ADDITIONAL BOND AMOUNT OF 
$143,000. OSM HOLDS ABOUT $44,924,500 IN EXCESS BOND· 
MONEY. THEREFORE, SUFFICIENT BOND MONEY EXISTS FOR THIS 
PROJECT. 



PEABODY WEST~-~R COAL COMPANY 
KAYENTA MINE 
OSM PERMIT: AZ-0001 E 
N-9 & J-21 POND CONSTRUCTION ROAD PERMIT REVISION 
BONDING COST ESTIMATE 
DATE: FEBRUARY 8, 2012 

N-9 Ponds 
TABLE AREA PROJECT TASK 

24-5-27c Kayenta Primary Roads Surfacing Removal Surfacing Removal/Disposal 
24-5-28c Kayenta Primary Roads Surface Ripping Dozer Ripping 

24-5-29c Kayenta Primary Roads . Grade Ripped Areas Grading 
24-5-30c Kayenta Primary Roads· Topsoil Replacement Haul and Place Topsoil 
24-5-31c Kayenta Primary Roads Revegetation Revegetation 
Total Road Direct Cost: 
Total Road Direct Cost: 
Total Indirect Costs with Tax & Inflation: (@29.5 percent): 
Total Estimated Bonding Cost: 

, I I 

EQUIPMENT 
D11R Dozer 

D11R Dozer- Ripper Equipped 
D11R Dozer 

637G P-P Scraper 
Miscellaneous 

NOTE: N-9 POND CONSTRUCTION ROAD IS WITHIN THE EXISTING N-9 SEDIMENT CONTROL IMPOUNDMENT'S WATERSHEDS. 
ALL CONSTRUCTION AND RECLAMATION ACTIVITIESWILL BE IN ACCORDANCE WITH THE APPROVED OSM PERMIT. 
UPON OSM APPROVAL, PWCC WILL PROVIDE $79,000 IN BONDING'MONEY TO COVER THIS PERMIT REVISION. 

EQUIPMENT 
UNIT COST 

$319.91 
$344.34 
$319.91 
$250.64 

-

OSM HOLDS ABOUT $44,924,500 IN EXCESS BOND MONEY. THEREFORE, SUFFICIENT BOND MONEY EXISTS FOR THIS PROJECT, 

J-21 Ponds 
TABLE AREA PROJECT TASK EQUIPMENT 

24-5-27d Kayenta Primary Roads Surfacing Removal Surfacing Removal/Disposal D11R Dozer 

24-5-28d Kayenta Primary Roads Surface Ripping · Dozer Ripping D11 R Dozer - Ripper Equipped 
24-5-29d Kayenta Primary Roads Grade Ripped Areas Grading D11R Dozer 
24-5-30d Kayenta Primary Roads Topsoil Replacement Haul and Place Topsoil 637G P-P Scraper 
24-5-31d 'Kayenta Primary Roads Revegetation Revegetation Miscellaneous 
Total Road Direct Cost: 

Total Road Direct Cost: 
TotallndirectCosts with Tax & Inflation: (@29.5 percent): 
TotaiEstimated Bonding Cost: 

I I " 
NOTE: J-21 POND CONSTRUCTION ROAD IS WITHIN THE EXISTING J-21 SEDIMENT CONTROL IMPOUNDMENT'S WATERSHEDS. 
ALL CONSTRUCTION AND RECLAMATION ACTIVITIES WILL BE IN ACCORDANCEWITH THE APPROVED OSM PERMIT. 
UPON OSM APPROVAL, PWCC WILL PROVIr:)E $5~,000 IN BONDING MONEY TO COVER THIS PERMIT REVISION .. 

EQUIPMENT 
UNIT COST 

$319.91 
$344.34 
$319.91 

c/ $250.64 

-

OSM, HOLDS ABOUT $4~,924,500 IN EXCESS BOND MONEY. THEREFORE, SUFFICIENT BOND MONEY EXISTS FOR THIS PROJECT, 

0 

LABOR HOURLY IQIAb UNIT . 
HOURS COST QUANTITY UNITS COST COST COST 

3 $35.58 '3,118 cy $355.49 $1,066 $0.34 
3 $35.58 9,353 cy $379.92 $1,140 $0.12 

71 $35.58 6 acres $355.49 $25,240 $4,206.63 
94 $35.58 16,628 cy $286.22 $26,905 $1.62 
- - 6 acres - $13.296 $2,216.00 

$67.647 
$67,647 
$19.956 
$87,602 

·. 

Use: $ 88,000 

LABOR HOURLY TOTAL UNIT 
HOURS COST QUANTITY UNITS COST COST COST 

2 $35.58 1,939 cy $355.49 $711 $0.37 
2 $35.58 5,817 cy $379~92 < $760 $0.13 

44 $35.58 4 acres $355':.49 $15,642 $3,910.39 
59 $35.58 10,341 cy $286.22 $16,887 $1.63 

- - 4 acres - $8.268 $2,067.00 
$42.267 
$42,267 
$12 469 
$54,736 

Use: $ 55,000 



Table: 24-5-27c 
Mine Area: 
Project: 

Kayenta N-9 Pond Construction Road 
Surfacing Removal 

Task: Surfacing Removal/Disposal 
Equipment: D11R Dozer 

Earthmoving Activity: 
Push one foot of gravel/scoria off the side of the road for burial 

Characterization of Dozer Used (type size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use 5000 

Average dozing distance (feet) 100 
Hourly production (from chart) 2750 
Grade (in percent) 0 
Grade Correction 1 
Material Unit Weight (lb/lcy) 2800 

4500 

4000 

3500 

3000 

2500 

\ 
\ 

r \.. 
""-

Density Correction 0.82 ............. 2000 

1500 
............. 

Productivity Adjustment Factors 
Operator Factor 
Is operator excellent (1) no 
Is operator average (.75) yes 
Is operator poor (.6) no 

Material Factor 
Loose stockpile (1.2) no 
Hard to cut; frozen - . 

with tilt cylinder {.8) no 
without tilt cyliner (.7) no 

Normal material {1) · no 
Hard to drift; (.8) yes 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) 
Side by side dozing (1.2) 
Normal dozing (1.0) 

Poor Visibilitv 
(I.e., dust, rain, snow, fog, 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) 

Quantity of Material to be Moved 

no 
no 
yes 

no 

yes 

Length (ft) 2806 
Width (ft) 30 
Total (cy) 3,118 

References: Cat Handbook, Ed. 28 

.E 
1000 

>= 500 
u 
...! 

Productivity 
Adjustment = 

Factor 

X 

Net Hourly 
Production 

Hours 
Required 

100 200 

0.75 X 

Operating 
Factor 

1.00 X 

Production 
Method 

2,750 X 

Normal Hourly 
Production 

3,118 
Total (cy) 
Volume 

to be Moved 

Estimated Dozing Production 

----
300 400 500 600 700 

Average Dozing Distance (feet) 

0.8 X 1.0 X 0.82 
Material Grade Density 
Factor Factor Correction 

1.00 X 1.00 X 1.00 .I 0.49 
Visibility Elevation Direct 

Drive 
Trans 

0.49 1353 cy:/hr 
Productivity 
Adjustment 

Factor 

1353 X 1.371 I 3 Hours 
Net Hourly Work Schedule 
Production Factor 

Kayenta N-9 Pond Construction Road 24-5-27c 

L 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-28c 
Kayenta N-9 Pond Construction Road 
Surface Ripping 
Dozer Ripping 
D11 R Dozer- Ripper Equipped 

Rip 3' of subbase to aid in vegetation establishment. 

·characterization of Dozer and Ripper Used: 
D11 R, three shank ripper, semi-u blade 

Description of Ripping (ripping depth cut spacing cut length and material to be ripped): 

Rip depth (ft) 3 
Cut spacing (ft/pass) 6.4 Cycle 300 120 
Cut length (ft) 300 Time Cut Speed 
Speed (ft/min) 120 Length Factor 

(fpm) 
· Quantity of Material to be Ripped Passes 60 2.8 

Length (ft) 2,806 per hour min/hr Cycle Time 
Width (ft) 30 
Total (cy) 9,353 

Volume cut 3.00 X 6.4 
per pass Tool Cut 

Penetration Spacing 

Ripping 213 X 21.8 
Production Volume cut Passes 

per pass per hour 

Hours 9,353 4655 
Required Volume to Ripping 

be Ri ed Production 

Reference: Cat Handbook, Ed. 28, Table 24-2-9. 

+ 

X 

X 

0.25 
Turn 
Time 

21.8 pass/hr 

300 
Cut 

Length 

4655 hours. 

1.371 
Work Schedule 

Factor 

I 2.8 min/pass 

~ 

27 1213 bank 
cf/cy cy/pass 

3 hours 

Kayenta N-9 Pond Constructio~ Road 24"5-28c 



Table: 24-5-29c 
Mine Area: Kayenta N-9Pond Construction Road 
Project: Grade Ripped Areas ' 
Task: Grading 
Equipment D11R Dozer 

Earthmoving Activitv 
Grade the cut and fills to blet]d into surrounding topography and to drain and bury road surface material a minimum of 3': 

Characterization of Dozer Used (type size. etc) 
011 R, three shank ripper, U-blade 

Production 1.0 

Acres to be Graded 
Length (ft) 2,806 
Width (ft) 1 00 

Total (acres 6 

Hours 
Required 

6 
Area to be 

Graded 

0.125 X 

Net Hourly 
Production 

Note: Production rate based on PWCC experience. 

1.371 
Work Schedule 

Factor 

71 Hours 

Kayenta N-9 Pond Construction Road 24-5-29c 



Table: 
Mine Area: 
Project:~ 

Task: 
Equipment: 

Earthmoving Activity 

24-5~30c 

Kayenta N-9 Pond Construction Road 
Topsoil Replacement· 
Haul and Place Topsoil 
637E P-P Scraper 

Haul and place 1.6' topsoil to cover graded area. 

Characterization of Scraper Used <tvpe capacity. etc) 
637E P-P Scraper- capacity: 31 _cy 

Description of Scraper Route (haul distance % grade average rolling resistance for each segment etc.) 
Loaded Distance (ft) 3000 
Loaded Grade(%) 0 
Loaded Effective Grade(%) 5 637E P-P Loaded Travel Time 

Empty Distance (ft) 
Empty Grade(%) 
Empty Effective Grade(%) 

Production Times 
Typical Load Time for 657E F 
Maneuver.and spread or~dum 

3000 
0 
5 

2.0 
1.2 

~~HI 1±111 
,6 

Loaded Travel Time (from ch< 3.0 
Time (min) 

Empty Travel Time (from cha1 1.5 

Quantitv of Material to be Moved 637E P-P Empty Travel Time 

_._0% 

----2% 
....,_4% 

""'*-6% 
~8% 

_....10% 

--1--12% 
--14% 

--16% 
-

Length (fl) 2,806 
Width (ft) 1 00 
Total (cy) 16,628 

.. 
~ 
>o 

~ .. 
c 
0 .. 
u 
c .. II 1000 

0 

_._0% 

----2% 
....,_4% 

!111111·111111~-~J~ 
"' c 2 3 4 5 6 

Time (min) 

Cycle Time = 2.0 + 
Load 

3.0 + 1.2 + 1.5 = 
I 

7.7 
Loaded Maneuver Empty min 

Time Trip and Spread Trip 
Time Time Time 

Cycles/Hou = 60 I 7.7 = I 8 ci:cles/hr I 
min/hr Cycle 

Time 
Hourly = 31 X 7.79 = I 242 c:t:ihr I I 

Production Adjusted Cycles/ 
Load (cy) Hour 

Hours 16,628 242 X 1.371 I 94 hrs 
Required Volume Hourly Work Schedule 

Production Factor 

Reference: Cat Handbook, Ed. 28 

Kayenta N-9 Pond Construction Road 24-5-30c 

APR 20'12 
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Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-5-31c 
Kayenta N-9 Pond Construction Road 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
Kayenta Mirie primary roads 

Revegetation Area 
Area (acre) 6 

Revegetatio = 
Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

$1,172.50 Costs 

Tree and Shrub Costs . $375.00 
(per acre) 

Reseeding = 
Reseeding Cost 
(per acre) 

$1,033.00 Costs 

Percent Failure 50% 

References: Table 24-1-3 

6 
Acres 

6 
Acres 

* ( $1,172.50 + $375.00 )= $9,969 
$/Acre for seeding, $/Acre for planting 
fertilizing, mulching trees and shrubs 

and fencing 

0.5 $1,033.00 $3,327 
Failure Reseeding 

Cost 

Kayenta N-9 Pond Construction Road 24-5-31 c 



Table: 24-5-27d 
Mine Area: 
Project: 

Kayenta J-21 Pond Construction Road 
Surfacing Removal 

Task: Surfacing Removal/Disposal 
Equipment: D11R Dozer 

Earthmoving Activitv: 
Push one foot of gravel/scoria off the side of the road for burial -

Characteri~ation of Dozer Used (tvpe size. etc): 
D11 R, three-shank ripper, U-blade 
Power shift transmission (1.0) yes 

Description of Dozer Use 5000 

Average dozing distance (feet) 100 
Hourly production (from chart) 2750 
Grade (in percent) 0 
Grade Correction 1 

4500 

4000 

3500 

3000 

\ 
\ 
\.. 

Material Unit Weight (lb/lcy) 2800 2500 
..... 

............. Density Correction 0.82 2000 

1500 
"'-....... 

Productivity Adjustment Factors 
Operator Factor 
Is operator excellent (1) no 
Is operator average (.75) yes 
Is operator poor (.6) no 

Material Factor 
Loose stockpile (1.2) no 
Hard to cut; frozen -

with tilt cylinder (.8) no 
without tilt cyliner (. 7) no 

Normal material (1) no 
Hard to drift; (.8) yes 
Rock, ripped or blasted (.75) no 

Production Method/Blade Factor 
Slot dozing (1.2) 
Side by side dozing (1.2) 
Normal dozing (1.0) 

Poor Visibility 
(I.e., dust, rain, snow, fog, 
or darkness) (0.8) 

Elevation Factor 
<7,500 feet (1.0) 

Quantity of Material to be Moved 

no 
no 
yes 

no 

yes 

Length (ft) 17 45 
Width (ft) 30 
Total (cy) 1,939 

References: Cat Handbook, Ed. 28 

1000 
.<:: 

>= 500 
() 
...J 0 

Productivity 
Adjustment = 

Factor 

X 

Net Hourly 
Production 

Hours 
Required 

100 200 

0.75 X 

Operating 
Factor 

1.00 X 

Production 
Method 

2,750 X 

Normal Hourly 
Production 

1,939 
Total (cy) 
Volume 

to be Moved 

Estimated Dozing Production 

----
300 400 500 600 700 

Average Dozing Distance (feet) 

0.8 X 1.0 X 0.82 
Material Grade Density 
Factor Factor Correction 

1.00 X 1.00 X 1.00 I 0.49 
Visibility Elevation Direct 

Drive 
Trans 

0.49 1353 c~/hr 
Productivity 
Adjustment 

Factor 

1353 X 1.371 I 2 Hours 
Net Hourly Work Schedule 
Production Factor 

Kayenta J-21 Pond Construction Road 24-5-27d 



Table: 
Mine Area: 
Project: 
Task: 
Equipment 

Earthmoving Activity 

24-5-28d 
Kayenta J-21 Pond Construction Road 
Surface Ripping 
Dozer Ripping 
D11 Rpozer- Ripper Equipped 

Rip 3' of subbase to aid in vegetation establishment. 

Characterization of Dozer and Ripper Used: 
D11 R, three shank ripper, semi-u blade 

Description of Ripping (ripping depth cut spacing cut length and material to be ripped): 

Rip depth (ft) 3 
Cut spacing (fVpass) 6.4 Cycle 300 120 
Cut length (ft) 300 Time Cut Speed 
Speed (fVmin) 120 Length Factor 

(fpm) 
Quantity of Material to be Rim~ed Passes 60 2.8 

Length (ft) 1,745 per hour minlhr Cycle Time 
Width (ft) 30 
Total (cy) 5,817 

Volume cut 3.00 X 6.4 
per pass Tool Cut 

Penetration Spacing 

Ripping 213 X 21.8 
Production Volume cut Passes 

per pass per hour. 

-Hours 5,817 4655 
Required Volume to Ripping 

be Ri ed Production 

Reference: Cat Handbook, Ed. 28, Table 24-2-9. 

+ 

X 

X 

0.25 
Tum 
Time 

21.8 pass/hr 

300 
Cut 

Length 

4655 hours 

1.371 
Work Schedule 

Factor 

I 2.8 min/pass 

~ 

27 1213 bank 
cf/cy cy/pass 

2 hours 

Kayenta J-21 Pond Construction Road 24-5-28d 



Table: 24-5-29d 
Mine Area: Kayenta J-21 Pond Construction Road 
Project: Grade Ripped Areas 
Task:, Grading 
Equipment 011 R Dozer 

Earthmoving Activity 
Grade the cut and fills to blend into surrounding topography and to drain and bury road surface material a minimum of 3'. 

Characterization of Dozer Used (type size. etcl 
011 R, three shank ripper, U-blade 

Production 1.0 

Acres to be Graded 
length (ft) 1,745 
Width (ft) 1 00 

rota! (acres 4 

Hours 
Required 

( 

4 
Area to be 

Graded 

0.125 X 

Net Hourly 
Production 

Note: Production rate based on PWCC experience. 

1.371 
Work Schedule 

Factor 

44 Hours 

Kayenta J-21 Pond Construction Road 24-5-29d 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

Earthmoving Activity 

24-5-30d 
Kayenta J-21 Pond Construction Road 
Topsoil Replacement 
Haul and Place Topsoil 
637E P-P Scraper 

Haul and place 1.6' topsoil to cover grad7d area. 

Characterization of Scraper Used (type capacity. etc) 
637E P-P Scraper" capacity: 31 cy 

Description of Scraper Route (haul distance % grade average rolling resistance for each segment etc.) 
Loaded Distance (ft) 3000 
Loaded Grade(%) 0 
Loaded Effective Grade(%) 5 637E P-P Loaded Travel Time 

Empty Distance {ft) 
Empty Grade(%) 
Empty Effective Grade(%) 

Production Times 
Typical Load Time for 657E F 
Maneuver and spread or dum 

3000 
0 
5 

2.0 
1.2 

i ~~~:HI 1~111 
-:;; 

Loaded Travel Time (from ch~ 3.0 
Empty Travel Time (from cha1 1.5 

Quantity of Material to be Moved 
Length (ft) 1,745 
Width (ft) 1 00 
Total (cy) 10,341 

Reference: Cat Handbook, Ed. 28 

a 4 

~ll! 
1000 

0 

0 

Cycle Time 

Cycles/Hou 

Hourly 
Production 

Hours 
Required 

Time (min) 

637E P-P Empty Travel Time 

~.-IIIII II 
2 

= 2.0 + 3.0 
Load Loaded 
Time Trip 

Time 

= 60 I 7.7 
min/hr Cycle 

Time 
= 31 X 7.79 

Adjusted CyCles/ 
Load (cy) Hour 

10,341 242 
Volume Hourly 

Production 

3 

Time (min) 

+ 

= 

= 

X 

4 

1.2 + 
Maneuver 

and Spread 
Time 

I 8 cycles/hr 

I 242 cy/hr 

1.371 
Work Schedule 

Factor 

1.5 -
Empty 
Trip 
Time 

I 

I I 

L 59 hrs 

-+-0% 
-----2% 
--.-4% 

---*-6% 
--iiE--8% 

-+-10% 

---1-12% 

--14% 
--16% -

-+-0% 

-----2% 
--.-4% 

-*-6% 
--lff--8% 

-+-10% 
-f-12% 
--14% 

-+-16% 
'------

I 
7.7 
min 

Kayenta J-21 Pond Construction Road 24-5-30d 



Table: 
Mine Area: 
Project: 
Task: 
Equipment: 

24-5-31d 
Kayenta J-21 Pond Construction Road 
Revegetation 
Revegetation 
Miscellaneous 

Revegetation Area Description 
Kayenta Mine primary roads 

Revegetation Area 
Area (acre) 

Seeding, fertilizing, 
mulching and fencing 
costs (per acre) 

Tree and Shrub Costs 
(per acre) 

Reseeding Cost 
(per acre) 

Percent Failure 

4 
Revegetatio = 

$1,172.50 Costs 

$375.00 

Reseeding = 
$1 ;033.00 Costs 

50% 

References: Table 24-1-3 

4 * ( $1,172.50 + $375.00 ) = $6,199 
Acres $/Acre for seeding, $/Acre for planting 

fertilizing, mulching trees and sh~ubs 
and fencing 

4 0.5 $1,033.00 $2,069 
Acres Failure Reseeding 

Cost 

Kayenta J-21 Pond Construction Road 24-5-31d 
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