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Reclamation Bond Estimate



Dugout Canyon C/007/039 Bond Amount Revised January 24,2006

Bonding Calculations

Direct Costs

Subtotal Demolition and Removal
Subtotal Backfilling and Grading
Subtotal Revegetation
Direct Costs

Indirect Costs
Mob/Demob
Contingency
Engineering Redesign
Main Office Expense
Project Mainagement Fee
Subtotal Indirect Costs

Total Cost

Escalation factor
Number of years
Escalation

Reclamation Cost Escalated

Bond Amount (rounded to nearest $1,000)
2010 Dollars

$748,307.00
$749,326.00
$342,700.00

$1,840,333.00

$184,033.00 10.Ao/o
$92,017.00 5.Oo/o
$46,008.00 2.50/o

$125,143.00 6.80/o
$46,008.00 2.5%

$493,209.00 26.80/o

$2,333,il2.00

0.0259
5

$318,258.00

$2,651,800.00

$2,652,000.00

Printed 1/19/2006 File Name Total07392004Jan20062010Dollars and Worksheet Name Page 1
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CHAPTER 1

LEGAL, FINANCIAL, COMPLIANCE AND RELATED INFORMATION
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110

CHAPTER 1

LEGAL, FINANCIAL, COMPLIANCE AND RELATED INFORMATION

MINIMUM REQUIREMENTS FOR LEGAL, FINANCIAL, GOMPLIANCE AND
RELATED INFORMATION

111 Introduction

The refuse pile will be located on property owned by Canyon Fuel Company, LLC. The property

is located in the N 1/2 of the NE 114 of Section 18, T145, R12E. The site is located approximately

6.5 miles southwest of the Dugout Canyon Mine adjacent to the Carbon County road accessing the

mine (see Figures 1-1A and 1-1B).

112 ldentification of Interests

For information pertaining to this section(s) refer to the General Chapter 1 binder for Canyon

Fuel Company, LLC, Dugout Canyon Mine, Soldier Canyon Mine and Banning Loadout

operations.

112.100 Business Entity

For information pertaining to this section (s) refer to the General Chapter 1 binder for Canyon

Fuel Company, LLC, Dugout Canyon Mine, Soldier Canyon Mine and Banning Loadout

operations.

112.200 Applicant and Operator

For information pertaining to this section (s) refer to the General Chapter 1 binder for Canyon

Fuel Company, LLC, Dugout Canyon Mine, Soldier Canyon Mine and Banning Loadout

operations.

1-1



Canyon Fuel Company, LLC
Dugout Canyon Mine

Refuse Pile Amendment
January 2006-F$overffiO*

112.300 Officers of the Applicant

For information pertaining to this section (s) refer to the General Chapter 1 binder for Canyon

Fuel Company, LLC, Dugout Canyon Mine, Soldier Canyon Mine and Banning Loadout

operations.

112.400 Goal Mining and Reclamation Operation Owned or
Gontrolled

. For information pertaining to this section (s) refer to the General Chapter 1 binder for Canyon

Fuel Company, LLC, Dugout Canyon Mine, Soldier Canyon Mine and Banning Loadout

operations.

112.500 Legal or Equitable Owner of the Surface and Mineral
Properties

The legal and equitable owner of the surface property to be affected by this mining operation

during the duration of the permit period is Canyon Fuel Company, LLC.

Canyon Fuel Company, LLC
225 North Sth Street, 9th Floor
Grand Junction, CO 81501

The legal and equitable owner of the mineral property to be affected by this mining operation

during the duration of the permit period is United States of America.

United States of America
Department of lnterior
Bureau of Land Management
Price Coal Office
125 South 600 West
Price, Utah 84501

1-2



Canyon Fuel Company, LLC
Dugout Canyon Mine

Refuse Pile Amendment
J a n ua ry 2006-N{ove,mbe€O04

Reference Platesl-2 and 1-3 in the M&RP and RA Figure 1-1B of this amendment for
ownership i nformation.

112.600 Owners of Record of Property Contiguous to Proposed
Permit Area

Owners of record for surface and mineral properties contiguous to the proposed permit area are

listed below.

United States of America
Department of Interior
Bureau of Land Management
Price Coal Office
125 South 600 West
Price, Utah 84501

In addition, Canyon Fuel owns properties contiguous to the refuse pile permit area. Surface

ownership along the county road is shown on Plates 1-2,1-3 in the M&RP and RA Figure 1-1B

of this amendment.

112.700 MSHA Numbers

MSHA No. 1211-UT-09-01890-01 Dugout Canyon Mine Refuse Pile.

For other MSHA numbers refer to the approved M&RP.

112.800 Interest in Gontiguous Lands

Canyon Fuel Company has no interest in contiguous lands other than those currently owned as

shown on Plate 1-3 of the approved M&RP.

112.900 Gertif icationofSubmittedlnformation

1-3
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Refer to the approved M&RP.

113 Violationlnformation

For information pertaining to this section (s) refer to the General Chapter 1 binder for Canyon

Fuel Company, LLC, Dugout Canyon Mine, Soldier Canyon Mine and Banning Loadout

operations.

114 Right-of-Entrylnformation

The Applicant, Canyon Fuel Company, LLC, owns the property on which the refuse pile and

borrow area will be placed. The applicant bases their legal right to enter and begin coal mining

and reclamation operations on the Warranty Deed, Contract # SC-023, Exhibit C (No. 801673),

Page 270, dated 911191. This deed includes both the refuse pile site and the borrow area

(T14S R12 E, Section 17: NW1/4SW1/4; NW1/4; E1l2SW1l4iSE114, Section 18:E1l2NE1l4).

Refer to the approved M&RP for additional information.

115 Status of Unsuitabil ity Glaims

Refer to the approved M&RP.

116 Permit Term

Refer to the approved M&RP.

117 Insurance, Proof of Publication, and Facilities and Structures
Used in Gommon

The certificate of insurance(s) and the newspaper advertisement and the verification of the

advertisement appearing in the appropriate newspapers will be included in Appendix 1-2 of the

1-4
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approved M&RP and refer to the General Chapter 1 binder for Canyon Fuel Company, LLC

prepared for the Dugout Canyon Mine, Soldier Canyon Mine and Banning Loadout operations

for additional information.

The refuse pile site will have no facilities or structures.

118 Fi l ing Fee

Refer to the approved M&RP.

120 PERMIT APPLICATION FORMAT AND CONTENTS

Refer to the approved M&RP.

130 REPORTING OF TECHNICAL DATA

Refer to the approved M&RP.

140 MAPS AND PLANS

The maps and plans in the Mining and Reclamation Plan will correspond with the requirements

in R645-301-140.

150 GOMPLETENESS

CFC believes the information in this permit application to be complete and correct.

1 -5
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CHAPTER 2

SOILS

210 INTRODUCTION

This chapter and associated appendices address the pement data required for the refuse pile site

for the Dugout Canyon Mine. The M&RP and this document contain pertinent information relating

to identification, management, and reclamation activities associated with the soil resources present

in the disturbed area of the Dugout Canyon Mine. The soil studies were conducted in accordance

with the Utah Division of Oil, Gas, and Mining guidelines that were in effect at the time each study

was conducted. The site specific soil survey conducted for this permit application was conducted

in accordance with the standards set by the National Cooperative Soil Survey and analyzed

according to Table 1 of the Division's "Guidelines for the Management of Topsoil and Overburden

for Underground and Surface Coal Mining" (Leathenvood and Duce, 1988).

220 ENVIRONMENTAL DESCRI PTION

The site is located at an elevation of about 5,900 feet on a well-drained bench (pediment)

composed of gravelly to stony alluvial deposits, which overlie the Mancos Shale formation. Pinyon-

Juniper, sagebrush, and various grasses are the dominant vegetation in the area. Climatological

information is provided in RA Attachment 7-5.

221 Prime Farmland Investigation

Refer to a letter included in RA Attachment 3-1, which states that the area of the Dugout

Canyon Road cannot be considered as prime farmland and the refuse pile area is immediately

adjacent to the road.

2-1
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222 Soil Survey

222.100 Soils Map

A description of the soils within the refuse pile area on an Order lll soil survey level can be found

in the SCS "Soil Suryey of the Carbon County Area" (Jensen, 1 988). A copy of the soil descriptions

from the Order lll survey has been included in Appendix S-5 of RA Attachment2-1. Information

pertaining to the soils associated with the construction of the sediment pond emergency spillway

is included in RA Attachment 2-1 once the data was collected and reported by soil scientist Dan

Larsen. No disturbance to the spillway area soils will occur untilthe information has been collected

for incorporated into the attachment, including soildescriptions and estimated salvage quantities.

An Order I soil survey was conducted of the refuse pile site in September 1999. Descriptions of

the site soils are derived from ten pit locations and twenty-two soil samples. Based on the soil

descriptions and other site observations, thirteen soil map units have been identified. The map

units are shown on RA Plate2-1 and in RAAttachment2-1. The locations of the soil test pits

excavated during the survey are shown on Map SM-1, RA Attachment2-1.

222.200 Soil ldentification

Following is a list of the soils found in the general area of the storage area as mapped by the

SCS (Jensen, 1988).

Map

Unit Soil ldentification

33 Gerst-Badland-Rubbleland complex, 15 to 50 percent slopes,

48 Haverdad loam, 1 to 8 percent slopes,

49 Haverdad loam, alkali, 0 to 3 percent slopes,

50 Haverdad loam, moist, 1 to 5 percent slopes,

66 Mivida gravelly fine sandy loam, 3 to 8 percent slopes

2-2
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Strych stony loam, 3 to 15 percent slopes.

The SCS descriptions for the soils are included in Appendix S-5 of Attachment 2-1.

222.300 Soil Description

The description of the soils is based on the following information: taxonomic classification, horizon

name and depth, color, texture (percent sand, silt, and clay), consistence, structure, percent rock

fragments and organic matter, saturation, pH, EC, SAR, and solubility of calcium, magnesium, and

sodium. This information is included in the soiltest pit logs in Attachment2-1, Appendix 51 and

the fab data sheets included in Attachment 2-1, Appendix 53 of this submittal. RA Table 2-1

presents a summary of the soil unit features. The description of soils outside the disturbed area

boundary has been taken from the SCS (Jensen, 1988).

The site has gravelly and cobbly soils of the Strych series over much of the area (Jensen, 1988).

The project area is primarily disturbed with little evidence of natural soils in place. Original surface

soils were stripped by previous site activities. Therefore, the natural soils are basically lacking

except at the edges of the site and outside the disturbed area boundary. The remaining soil

materials generally consist of coarse alluvium of varying thickness covering the Mancos Shale. In

some places the shale is at or near the surface.

222.400 Soil Productivity

The data obtained from soil testing are provided in Appendix 53 of Attachment 2-1. A table

showing depth and the number of samples taken from each backhoe pit location (Soil Pits DCWl

through DCW10) can be found in Appendix 53.

A summary of the soil testing results and ratings are provided below:

PH - All samples rated good, with a range of 6.9 to 7.8.

113
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% Saturation - 17 samples rates good (25.1 to 45.3) and 5 samples rated fair (21 .6 to 24.9).

Electrical Conductivity - 17 samples rates good (0.038 to 1.93 umhos/cm) and 5 samples

rated fair (2.12to 4.68 umhos/cm).

Sodium Adsorption Ratio - 20 sampled rated good (0.56 to 3.71) and 2 samples rated fair

(4.64 and 6.03).

Texture - 12 samples rated good (loam and sandy clay loam) and 10 samples rated fair

(clay loam and silty clay loam)

Available Water Capacity - 6 samples rated good (0.11 to 0.14 inches per inch) and 16

samples rated fair (0.05 to 0.10 inches per inch)

Boron - All samples rated good (0.05 to 0.50 ppm)

Selenium - All samples rated good (0.02 ppm or less)

Acid/Base Potential - All samples rated good (90.0 to 282 0 T/1000 tons)

Tests not used in the UDOGM rating criteria indicated low phosphorus, nitrogen, and sulfur levels.

Calcium carbonate content is relatively high, with a range of 9.3 to 26.9 percent. Organic matter

is low although there are pockets of woody materials in various sample locations. The soils were

determined to be acceptable for use in site reclamation.

A summary of the sediment pond spillway soil testing results and ratings for four samples are:

pH - samples rated good, with a range of 7.5 to 7.6; % Saturation - samples rates good (26 to

35.a); Electrical Conductivity - samples rated good (0.40 to 0.58 umhos/cm); Sodium Adsorption

Ratio - samples rated good (0.53 to 1.05); Texture - samples rated good (sandy loam and sandy

clay loam); Available Water Capacity - samples rated good; Boron - samples rated good (0.21 to

0.31 ppm); Selenium - samples rated good (less than 0.02 ppm) and Acid/Base Potential - All

samples rated good (1 15 to 150 V1000 tons).
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223 Soil Characterization

Daniel M. Larsen, Professional Soil Scientist, performed the soil survey described in this chapter

and included as Attachment 2-1, in accordance with the standards of the National Cooperative Soil

Survey.

224 Substitute Topsoil

Allsoil resources to be removed from the refuse pile site qualify as growth media but not as topsoil.

However, CFC may use selected overburden materials as a substitute or supplement to the

salvaged soil.

lf necessary for reclamation of the refuse pile, substitute topsoil/groMh medium will be salvaged

from a borrow area approximately 3/4 mile southeast of the refuse pile. The borrow area is located

on lands owned by the permittee (Portions of the E1l2NE1l4 SW1/4, W1l2 SE1/4, Section 17,

T14S R12E). The borrow area has sufficient soil, in addition to the soils previously salvaged or

available for salvage at the refuse site to cover the refuse pile with 4 feet of material. Only the

quantity necessary for reclamation will be removed from the borrow area and sufficient soil will

remain intact at the borrow location to reclaim the site. Refer to Section 233 and RA Attachment

2-3 for additional information.

At the time of reclamation placement, the soil resources salvaged from the site may be

supplemented with appropriate amendments, if necessary.
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230 OPERATION PLAN

231 General Requirements

231.100 Removing and Storing Soil Methods

The refuse pile area has been the site of activities since the early 1900's. At the time of the initial

disturbances, topsoilwas apparently not salvaged; howeverduring the excavation of gravel in 1998
- 1999 some soil was salvaged. These salvaged soils will be included in the soil stockpiles for the

refuse pile (RA Plate 2-2). The methods described for soil salvage herein will be followed when

removing and storing soil resources currently in-place.

Soil salvage will take place at the beginning of site use for all areas within the disturbed area

boundary to be used immediately. There is no disturbance planned for the areas designated as

H and J on RA Plate 2-1 except for the area to be disturbed for the construction of the sediment

pond emergency spillway. Topsoil and subsoil will be salvaged and stockpiled from the area

disturbed during the construction of the spillway. The removal of salvaged soils will include all

horizons, except in soils salvage areas H and J ( RA Plate 2-1), where no salvage of soils is

currently planned except as state above. These materials will be stored in a graded stockpiles and

seeded to promote surface stabilization. The seed mix to be used will be the interim seed mix

described in Chapter 3, Section 341.200. At the time of the 1999 Soil and Geotechnical Surveys,

the area designated a "L" in the soil survey was described as being a pile of gravel (on top of the

soil), the gravel has since been removed from the site (2002). The soils available for salvage in

area "L" are assumed to be similar to those in area "M". As recommended by the Division under

R645-310-232.500 of the October 24, 2002 Technical Analysis two piles have been created, one

stockpile for topsoil and the second for subsoils. Areas D, E, F plus areas K and G designated on

RA Plate 2-1 will be salvaged and placed in the topsoil pile. The majority of the salvaged topsoil

come from the G and F soil units noted on the soils map. The remainder of the areas to be

salvaged will be placed in the subsoil stockpile. Daniel M. Larsen, Professional Soil Scientist was

on site during the salvage operations and determined in which pile the salvaged soils were placed.
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The operator will endeavor to remove and store as much soil as possible in the designated

stockpiles, thereby maximizing the protection of the soil resources of the site. The salvaged soil

will be treated in compliance with R614-201-234.300.

Su itability of Topsoi I Substitutes/Su pplements

231.300 Testing of Topsoil Handling and Reclamation Procedures
Regarding Revegetation

See Sections 232 through 234 and Section 240.

231.400 Gonstruction, Modification, Use, and Maintenance of Topsoil
Storage Piles

See Section234.

232 Topsoil and Subsoil Removal

232.100 Topsoil Removal and Segregation

Due to the disturbed nature of the site area, all available soil materials will be removed and

stockpiled, since the soil resource is limited on the site (refer to Section 231 .100). RA Plate 2-1

shows the areas of soils to be stripped and the approximate depth ranges for each soil. RA Table

2-2 presents an estimate of the soil materials that are available for salvage from each of the soil

units within the p'ro,posed disturbed area. Supporting calculations are presented in Attachment 2-2.

The estimate is based on an average of the recommendations of Mr. Larsen's soils report

presented in Attachment 2-1. During the actual salvaging activities, efforts will be made to

maximize the soil volume to be salvaged.
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A professional soil scientist will be on-site during soil salvage operations to monitor and supervise

salvage activities for the purpose of maximizing soil salvage volumes, quantities and to determine

medium to be left in place (i.e. gravel, boulders). Should a professional soil scientist be

unavailable, a professional with knowledge and experience in soil salvage (i.e. UDOGM Soil

Reclamation Specialist) will be used. This commitment also applies to soil salvage from the

borrow area.

232.200 Poor Topsoil

The soils on the site have been classified as fair to good for sustaining vegetation. Therefore, all

available soil materials will be removed and stockpiled.

232.300 Thin Topsoil

Soil that is less than 6 inches thick will be removed with the immediately underlying unconsolidated

materials and the mixture will be treated as salvageable soil.

232.400 Minor Disturbances Not Requiring Topsoil Removal

Small Structures. Soil will not be removed prior to construction that would result in only minor

disturbances. Such construction activity includes work on small structures such as signs, fence

lines, and etc.

Vegetation. The operator will not remove soil for minor disturbances where such activity will

destroy vegetation or cause erosion.

232.500 Subsoil Segregation

The soil horizons will be removed and stockpiled together during the construction of the site, as

described in Section 234.
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232.600 Timing

Soil removalwill take place after all vegetation that could interfere with soil salvage has been

removed.

232.700 Topsoil and Subsoil Removal Under Adverse Gonditions

Due to the disturbed nature of the site, soil horizons will be removed together, except where natural

conditions render operations hazardous or detrimental to soils outside the disturbed area.

Gonventional Machines. In localities where steep grades, adverse terrains, severe rockiness,

limited depth of soils, or other adverse conditions exist that render soil removal activities using

conventional machines hazardous, soils will not be salvaged and stockpiled.

Substitute Topsoil. lmporting of substitute topsoil may be required depending upon the final

height of the refuse pile, refer to Sections 224,233 and 242.

233 Topsoil Substitutes and Supplements

233.100 OverburdenMaterialsSupplementingand/orReplacing

Topsoil

Selected overburden materials may be used below the salvaged soils during reclamation

operations, if sufficient soil materials are not available for the proposed reclamation activities.

Where overburden materials are used, the operator commits to demonstrating to the Division prior

to salvaged soil emplacement that the overburden materials are non-toxic, non-acid forming, and

non-combustible. Refer to Section 536.200 discussion of waste sampling/testing.
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Suitability of Topsoil Substitutes and Supplements

The descriPtion of

the substitute topsoil from the borrow area is based on the following information: taxonomic

classification, horizon name and depth, color, texture (percent sand, silt, and clay), consistence,

structure, percent rock fragments and organic matter, saturation, pH, EC, SAR, and solubility of

calcium, magnesium, and sodium. This information in the soil test pit logs and the lab data

sheets are included in RA Attachment 2-3 of this submittal.

The material from the borrow area will be available should there be a need for supplemental

topsoil/growth medium to reclaim the refuse pile. The analysis of the soil test pit samples

indicate that the physical and chemical properties are comparable to the soils salvaged at the

refuse pile site. The substitute topsoil/growth medium will be left in place and be utilized only if

need for reclamation of the refuse pile site.

The depth and number of samples taken from each backhoe pit location (Soil Pits SBI through

SB9) can be found in RA Attachment 2-3 on the laboratory soil analysis report. The soil pit

locations are shown on Figure 2, RA Attachment 2-3. Photogr,aphs of the pits and borrow area

are located in RA Attachment 2-3.

A summary of the borrow area soil testing results and ratings are provided below:

PH - Samples rated from mildly alkaline to moderately alkaline, with a range of 7.6 to

8.4.

% Saturation - 42 samples rated good (25 to 46.4) and 1 sample in SB8 rated fair

(23.8).

Electrical Conductivity - 24 samples rates good (0.22to 1.90 umhos/cm) and 14

samples rated fair (2.12to 4.83 umhos/cm) and 5 samples rated poor (5.39 to 12.2

umhos/cm).
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Texture - 41 samples rated good (loam, sand loam and sandy clay loam) and 2 samples

rated fair (silt loam and silty clay loam)

Boron - 36 samples rated good (0.12 to 0.45 ppm), 7 samples rated fair (0.51 to 1.14

ppm)

Selenium - 34 samples rated good (0.02 ppm or less), 9 samples rated fair (0.04 to

0.28)

AcidiBase Potential - All samples rated good (124 to 197 T/1000 tons).

Refer to Section 224 and RA Table 2-2 for addition information about the borrow area.

233.300 Physical and GhemicalAnalyses

Topsoil substitutes and supplements may be used for the refuse site area. The laboratory soil

analysis report for the borrow area is included in RA Attachment 2-3.

The rate of sampling for the overburden beneath the soil will be sampled as discussed in Section

536.200.

Gertification of Reclamation Topsoil Suitability. The borrow area llsubstitute topsoilsffid

wascert i f iedbyanapproved|aboratoryinaccordancewithat

least one of the following: Soil Conservation Service published data and technical guides, state

agricultural agency, Tennessee Valley Authority, BLM - USFS published data, physical and

chemical analyses results, field-site trials, or greenhouse tests.

233.400 Testing of Substitute Topsoil

Only the substitute topsoil used in lieu of, or in conjunction with, on-site overburden and soil will

be tested as described in Section 233.300.
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234 Topsoil Storage

Soils salvaged from the site will be stockpiled on the site. Refer to Plates RA 5-1 andT-1for

the stockpile location. The estimated volumes of soil to be stockpiled are presented in RA

Table 2-2.

234.100 Topsoil Stockpiling

Soil removed will be stockpiled for later use in reclamation operations when it is impractical to

promptly redistribute the materials on regraded areas. Refer to Plates RA 5-1 and 7-1 for the

location of the soil storage area. Because the soil salvage quantities are estimated, the actual

contours and corresponding cross-sections are approximate. The final soil stockpiles will be

reflected in the as-built drawings for the site. RA Plate 2-2 will reflect as-built drawings of the

stockpiles soils should they be moved to facilitate the expansion of the waste rock site. Once the

expansion is completed the as-built drawings of the topsoil stockpiles will be submitted within six

months.

It is anticipated that the piles will be constructed in horizontal lifts of 1.5 to 2.0 feet. Tracked

equipment will be used to reduce compaction. The stockpiles will be graded to a maximum

slope of 2:1and seeded to promote surface stabilization. The interim reclamation seed mix

described in Chapter 3, Section 341.200 will be used for this purpose.

The stockpiles will be kept isolated from the main area of the refuse site to protect the material

from contaminants and unnecessary compaction that would interfere with vegetation. A sign will

be installed on the stockpiles to identify one as a topsoil storage area and the second as the

subsoil storage area. The stockpiles will be protected from wind and water erosion by being

revegetated with a quick growing vegetative cover (interim seed mix) and by installing berms

around the stockpiles to help trap sediment coming off the stockpiles. The stockpiled soils will be

moved if necessary to facilitate the expansion of the waste rock site and for contemporaneous

reclamation. Following the expansion, these stockpiled soils will not be moved or disturbed until
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required for redistribution during contemporaneous reclamation. The boulders designated in area

"K" 1p7q Plate 2-1) will be stockpiled separately from the soils salvaged from the refuse site. The

boulders will either be placed along the perimeter of the substitute topsoil pile, access road, on top

of the subsoil pile or will be transported to the rock stockpile at the DugouVSoldier Canyon Mine

topsoil stockpile adjacent to the Soldier Canyon Road.

234.200 Stockpiled Topsoil

Stable Stockpile Site. Stockpiled materials will be placed on a stable site as described in

Section 234.100.

Protection from Contaminants and Gompaction. Stockpiled soil will be protected from

contaminants and unnecessary compaction. To protect the soil from contaminants and

unnecessary compaction that could interfere with vegetation, the stockpiles will be isolated from

the main refuse pile area (Section 234.100). A sign designating "topsoil" will be installed on the

stockpile.

The stockpile will be constructed in such a manner as to allow equipment access around the base

of the stockpiles for repair of the surfaces and diversion structures as needed.

Furthermore, berms will be constructed around the stockpiles to further separate the soils from the

materials stored on the site. The berm will be constructed as specified in Chapter 7.

Wind and Water Erosion Protection. The stockpiles will be protected from wind and water

erosion by prompt establishment and maintenance of a vegetative cover. Berms will be

constructed around the stockpiles to help trap sediment runoff from the stockpiles. Refer to

Section 242 .100 for additional protection information.

Topsoil Redistribution. A limited quantity of stockpiled soil may will be distributed on the refuse

pile to determine the quantity of soil cover necessary to meet revegetation reclamation
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requirements. The remainder of the stockpiled soil will not be moved until redistributed during

reclamation operations unless approved by the Division.

234.300 Topsoil Stockpile Relocation

Stockpiled soil in jeopardy of being detrimentally affected in terms of its quantity and quality by

refuse pile operations may be temporarily redistributed upon approval by the Division and

modification of this M&RP. The stockpiled soils will be moved to facilitate the expansion of the

waste rock site. Following the expansion, these stockpiled soils will not be moved or disturbed

until required for redistribution during contemporaneous and final reclamation.

Host Site. Soil relocation may occur provided that such action does not permanently adversely

affect soil of the host site.

Topsoil Suitability. Stockpiled soil relocation may occur provided the material is retained in a

condition more suitable for redistribution than if stockpiled.

240 RECLAMATION PLAN

241 General Requirements

Reclamation of the site (soil redistribution, amendments, and stabilization) is discussed in

Sections 242,243, and 244, respectively.
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242 SoilRedistribution

242.100 Soil Redistribution Practices

The stored soilwill be redistributed after recontouring of the site has occurred during reclamation

activities. The exact quantity of the salvageable soil available for use is not known at this time, but

has been estimated to be approximately 15,511CY of subsoil currently salvaged (includes

stockpile berms). The approximate salvaged soils from the refuse pile site are: topsoil stockpile

volume 7,298 CY, subsoil stockpile volume 6,508 CY, berm volume 2,686 CY and second subsoil

stockpile volume 6,317 CY equaling22,809 CY available for site reclamation. +298€H-topsoi|

satvaEee. There is the potential for an additional 5,400 CY of subsoil to be salvaged from beneath

the current soilstockpiles. This subsoilwill be salvage and stockpiled when and if the soil piles are

relocated. During reclamation the destruction of the berms and embankments that create the

perimeter ditches and sediment pond will generate approximately *2€00 2,947 CY of additional

cover material. The total available cover material at the refuse site is 31 ,156 CY (approximate).

Soils will be handled when they are in a loose or friable condition. The moisture content will be

visually monitored and water will be added as needed to enhance the soil's condition for handling.

Contemporaneous Reclamation: In the future, the applicant may decide b:Fropo€rinE to

demonstrate that two feet of cover material over the refuse pile is sufficient to meet reclamation

standards for bond release. Additional information and clarification of the project will be provided

at that time. An area on the refuse pile will receive reclamation treatments contemporaneously to

justify the decrease of required cover soils from four feet to two feet for final reclamation. :Ffrearea

x

reebfitation.
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SoilThickness: The topsoilwill be distributed to the disturbed areas illustrated on Figure RA

5-1 .

Currently, it is planned that the refuse pile portion of the site be covered with approximately 48

inches of soil. Based on the proposed pile configuration this will require about 8'5r{€3 82,976 CY

of soil . The remainder of the site area, not used for refuse storage will be covered with

approximately 6 inches of substitute topsoil. Calculations of the soil cover volumes are presented

in Attachment2-2. Soils in the area designated as H and J (approximately 11.2 acres) are not

currently planned for salvage, except in the area of the pond spillway (RA Plate 2-1).

ionare

i
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Compaction. To prevent compaction of topsoil, soil-moving equipment will refrain from

unnecessary operation over spread soil. Front-end-loaders and other wheel-mounted equipment

may be used to transport and dump soil. However, to minimize compaction, only track-mounted

equipment (e.9. bulldozers, trackhoes) will be used to spread the soil. The soil will be loosened

prior to seeding as described in Section 341.200.

Erosion. Care will be exercised to ensure the stability of soil on graded slopes to guard against

erosion during and after soil application. Erosion control measures will include but not be limited

to extreme surface roughening (also known as pocking and gouging).

242.200 Regrading
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Since the site has been disturbed by previous activities and will be used to permanently store coal

mine waste, the area will not be returned to the original geometric configuration. Prior to soil

redistribution, the disturbed area will be graded to meet the proposed final reclamation topography

(RA Plate 5-3 ).

The surface of the refuse pile will be left in a roughened state and in addition will be ripped prior

to the application of soil. After the 1't lift of subsoil is placed, the surface of the refuse pile will be

ripped again to a depth of approximately 12 inches in an effort to promote root penetration and to

mix the top layer of the refuse with the subsoil. Refer to Section 341.200 for further discussion of

roughening methods.

The second type of surface consists of roads, perimeter ditches, etc. which may be compacted

through their use. The surface will be ripped to a depth of approximately 1.5 to 2 feet with a

ripper-equipped tractor or other appropriate equipment where possible to reduce surface

compaction, to assure soil adherence, and promote root penetration. Following the ripping of the

soils and the application of stockpiled soils, extreme roughening techniques will be applied. A

backhoe or trackhoe will be used to create microbasins with a minimum depth of 18" and the width

of the bucket. Soil removed to form the microbasins will be dropped approximately 2 to 3 feet

above the microbasin onto the soil surface.

242.300 Topsoil Redistribution on lmpoundments and Roads

The sedimentation pond and embankment will be breached and reclaimed with the other surface

disturbed areas. Similarly, reclamation of abandoned roads will also follow the same technique as

for other disturbed areas.
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243 Soil Nutrients and Amendments

Soil nutrients and amendments may be applied to the redistributed soil as necessary, to establish

the vegetative cover. The type and rate of application will be determined just prior to

contemporaneous and final reclamation activities based on analyses of samples collected from the

stockpiled soil materials. The soils will, at a minimum, be tested for pH, EC, total carbon, SAR,

phosphorus, nitrate-nitrogen, and water holding capacity.

In the event that the topsoil/subsoil piles are moved adjacent to the Dugout Canyon Road in

conjunction with the pile expansion, organic matter will be incorporated into topsoil/subsoil piles

when the soils are relocated. The type and rate of application will be determined by the applicant

and UDOGM reclamation specialists prior to moving the soils.

244 Soil StabilEation

244.100 Protection and Stabilization of Sudace Areas

Reclaimed areas will be stabilized to control erosion by application of one or combinations of a

mulch, extreme surface roughening, or other appropriate methods. Rills and gullies will be

regraded (Referto Section 244.300). Seeding will be accomplished using BTCA methods suitable

for reclamation. These methods may include, but not necessarily limited to: application of seeds,

and mulch with a long fiber tackifier. Refer to Section 341.200 for a discussion of the seeding and

the incorporation of straw/hay into the soil. Additional and more detailed discussions regarding soil

protection during and after final reclamation can be found in Chapter 5 of this submittal. Methods

of revegetation to be employed at final reclamation at this site are discussed in more detail in

Chapter 3.
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244.200 Mulch Application

Mulch will be applied as discussed previously in this chapter and for a .further discussion of

revegetation practices to be utilized, see Chapter 3 of the approved M&RP.

244.300 Rills and Gullies

Postmining Land Use and Revegetation. Rills and gullies that disrupt the postmining land use

or reestablishment of vegetative cover will be regraded and seeded. CFC will fill, regrade, or

othenruise stabilize any rills or gullies deeper than nine (9) inches that form in areas that have been

regraded and soiled. The areas adjacent to any rills or gullies, which have been filled, regraded

or otherwise stabilized, will be reseeded or stabilized accordingly.

Water Quality. Rills and gullies that contribute to the degradation of stream quality will be

regraded and be seeded.

250 PERFORMANCESTANDARDS

251 Topsoil, Subsoil, and Topsoil Supplements Management

Topsoil, subsoil, and topsoilsupplements shall be managed as outlined in Sections 230 and240.

252 Stockpiled Topsoil and Subsoil

Allstockpiled topsoil and subsoilwill be managed according to plans outlined in Sections 230

and 240.
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VOLUME SALVAGED

APPROXTMATE (CY)

Topsoil Subsoil

1787

5323

2778

832

1313

2423

2595

1 066

135

407

3857

293

7298 CY 15511 CY

AREA

A

B

c

D

E

F

G

I

K

M

H & J (Spillway)

VOLUME

ANTTGTPATED (CY)

4719

14300

5467

2957

4616

3393

2603

2356

206

3700

TOTAL 44317 CY

Soil Borrow Area (approximate available soil) 106,000 cY
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Reclamation Soil Thickness
Dugout Refuse Pile Site

Area covered by the refuse pile : 516,552 ftz

To obtain the surface area to be covered by soil the above area must be adjusted to
account for the 2: I slopes of the refuse pile. A 2:1 slope increases the surface area by
rr.8%.

Slope area - 368,950 ft2
Area of flatter space on top of the pile - 147 ,602 ftz
Adjusted slope atea: 1.118 x 368,950 ftz - 412,486 ftz
Adjusted surface areaof the pile to be covered - 560,088 ft2

The refuse pile will be covered with 4 feetof cover material. The cover material will
consist of topsoil, subsoil, and a blend of coal waste and subsoil.

The volume of material needed to cover the refuse pile :82,976 CY

Available Cover Material

There are currently topsoil and subsoil stockpiles located in the northwestern portion of
the site. These stockpiles have been surrounded by a full containment berm. Olympus
Aerial Surveys estimated the volume in each stockpile as well as the volume of soil in the
containment berms.

Topsoil Stockpile volume:7,298 CY
Subsoil Stockpile volume :6,503 CY
Berm volume :2,686 CY

An additional 6,317 CY of subsoil has been stripped from the site since construction of
the stockpiles.

Total cover material currently available to be placed in the new stockpile s:22,809 CY

When the topsoil and subsoil stockpiles axe moved additional subsoil may be excavated
from the northwest portion of the site. The volume of matenalavailable to be stripped
has been estimated to be 5,400 Cy.

During reclamation the berms and embankments that create the perimeter ditches and
sediment pond will be pulled back to blend the undisturbed areas into the reclaimed
refuse pile. This process will generate approximately 2,947 CY of additional cover
material.

Total available cover material : 31,156 CY



To reduce the volume of imported cover material the bottom foot of cover material will
be a blend of coal waste and subsoil. Equal portions of coal waste and subsoil will be
used to create this blended cover material. Thus, the volume of available cover material
may be increased by I 0,372 CY (560,088 ftz x 0.5 ft / 27 ft3 /CY) to a total of 41,528 CY .

Volume of cover material to be imported : 82,976 - 41,528 : 4L,448 CY
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CHAPTER 5

ENGINEERING

510 INTRODUCTION

This chapter provides a discussion of general engineering aspects, an operation plan, a

reclamation plan, design criteria, and performance standards related to the refuse pile. The

activities associated with the construction and reclamation of the refuse pile will be designed,

located, constructed, maintained, and reclaimed in accordance with the operation and reclamation

plans.

511 General Requirements

This permit application includes descriptions of the proposed refuse pile area construction,

maintenance, and reclamation operations together with the appropriate maps, plans, and cross

sections. Potential environmental impacts as well as methods and calculations utilized to achieve

compliance with the design criteria are also presented.

512 Certification

Where required by the regulations, cross sections and maps in this permit application have been

prepared by or under the direction of, and certified by, qualified registered professional engineers,

geologist or land surveyors. As appropriate, these persons were assisted by experts in the fields

of hydrology, geology, biology, etc.

512.100 Gross Sections and Maps

The configuration of the refuse pile and cross sections through the pile are provided on RA Plates

5-1 and 5-1 of this submittal. An as-built map of the refuse pile topography (Olympus Aerial

Survey, May 2003) is included in Attachment 5-5.
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512.200 Plans and Engineering Designs

All plans and engineering designs presented in this submittal were prepared by or under the

direction of and certified by a qualified registered professional engineer.

Excess Spoil. No excess spoilwill be generated from the refuse pile area.

Durable Rock Fills. No durable rock fills will exist in the refuse pile area.

Goal Mine Waste. lf coal mine waste is generated by the Dugout Canyon Mine, it will be placed

in the refuse pile site.

lmpoundments. A sedimentation pond impoundment was built in the refuse pile area (see Section

732).

Primary Roads. The access road to the refuse pile and the temporary road to construct the

refuse pile are classified as primary roads.

Variance From Approximate OriginalGontour. CFC requests a variance from the approximate

original contour requirements of the regulations for this site. The main reason for the variance is

that placement of refuse will raise the site topography by approximately 60 feet. The justification

for the request is that the site was previously disturbed by the removal of in-place topsoil and

gravel. This site functioned as a gravel pit and was used for the construction of the road from

Soldier Canyon Road to the Dugout Canyon Mine. After completion of the refuse pile construction,

the site will be reclaimed. Additionaljustification is included in the remainder of this submittal.

5-2



Canyon Fuel Company, LLC
Dugout Canyon Mine

Refuse Pile Amendment
January 2006 @e5

513 Compliance with MSHA Regulations and MSHA Approvals

513.100 Coal Processing Waste Dams and Embankments

No coal processing waste dams or embankments will exist within the permit area.

513.200 lmpoundments and Sedimentation Ponds

No impoundments or sedimentation ponds in the permit area.uvillmeet the size criteria of 30 CFR

77.216(a).

513.300 Underground Development Waste, Goal Processing Waste,
and Excess Spoil

lf underground development waste is generated by the Dugout Canyon Mine, it will be stored at

the refuse pile site. Coal processing waste will be stored at the refuse pile site. No excess spoil

will be generated or stored within this area.

513.400 Refuse Piles

Coal mine waste or underground development waste generated by the Dugout Canyon Mine, will

be stored at the refuse pile site. The design of the pile will meet the requirements of MSHA, 30

CFR77.124 and 30 CFR 77.215 in accordance with Section 536.900.

513.500 Underground Openings to the Surface

No underground openings will be present in this area.
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513.600 Discharges to Underground Mines

No discharges to underground mines will occur in this area.

513.700 Surface Coal Mining and Reclamation Activities

No surface coal mining and reclamation activities will occur in this area.

513.800 Goal Mine Waste Fires

lf any coal mine waste fires occur within the permit area, these will be reported immediately to

MSHA and the Division. Immediate remedial action will be taken as deemed necessary by CFC

to protect public health and safety as well as the environment. Following initial remedial etforts,

a long-term plan will be formulated in discussion with MSHA and the Division to extinguish any

existing fires and prevent future fires.

CFC will utilize a program of prevention and suppression to minimize the potential for coal mine

waste fires. An ongoing educational program will emphasize the need for attention to fire

prevention. Suppressionwilloccurbyseparatingsmolderingmaterialandcompactingtheadjacent

material (to minimize oxygen content in the adjacent material). The burning materialwillthen be

extinguished using appropriate methods (see Section 528.300 of the approved M&RP and Section

536.200 of this amendment). No burning mine waste will be removed from the refuse pile area

without a removal plan approved by the Division.

514 Inspections

514.100 Excess Spoil

Excess spoilwill not be stored in this area.
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Quarterly inspections will be made of the refuse pile area (see RA Plate 5-1). These inspections

will be performed by a professional engineer or a specialist experienced in the construction of

similar earth and waste structures. CFC will provide copies of the certified reports to the Division

in the annual report. The report will discuss any appearances of instability, structural weakness,

or other hazardous conditions. A copy of this report will be maintained at the mine site.

An MSHA permit was obtained before any refuse was placed in the pile area. All activities

performed at this site will be in accordance with the applicable MSHA permit.

514.300 lmpoundments

Regular inspections were made during construction of the sedimentation pond as well as upon

completion of construction. These inspections were made by or under the direction of a registered

professional engineer experienced in the construction of similar earth and water structures.

Quarterly inspections of the sedimentation pond will continue until removal of the structure or

release of the performance bond. An annual certified report of inspection will be prepared by a

qualified registered professional engineer and submitted to the Division in the annual report. The

report will discuss any appearances of instability, structural weakness or other hazardous

conditions, depth and elevation of any impounded waters, existing storage capacity, and existing

or required monitoring procedures and instrumentation, and any other aspects of the structure

affecting stability. A copy of this report will be maintained at the mine site.

No impoundments are anticipated within the permit area that are subject to 30 CFR77.216.

515 Reporting and Emergency Procedures

515.100 Slides

lf a slide occurs within the refuse pile area that may have a potential adverse effect on the public,

property, health, safety, or the environment, CFC will notify the Division following discovery of the
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slide and will comply with any remedial measures required by the Division.

515.200 lmpoundment Hazards

lf any examination or inspection of an impoundment discloses that a potential hazard is associated

with that impoundment that may have an adverse effect on the public, property, health, safety, or

the environment, the person who examined the impoundment will promptly inform the Division of

the finding and of the emergency procedures formulated for public protection and remedial action.

lf adequate procedures cannot be formulated or implemented, the Division will be notified.

515.300 Temporary Gessation of Operations

Prior to a temporary cessation of operations within the permit area that will last for a period of 30

days or more or as soon as it is known that a temporary cessation will extend beyond 30 days, CFC

will submit to the Division a notice of intention to cease or abandon operations. This notice will

include the following:

A statement of the number of surface acres affected by mining operations in the

permit area prior to cessation of operations,

A discussion of the extent and kind of reclamation activities which will have been

accomplished prior to cessation of operations, and

An identification of the backfilling, regrading, revegetation, environmental monitoring, and

water treatment activities that will continue during the temporary cessation.

During the temporary cessation, CFC will secure surface facilities in areas in which there are no

current operations but where future operations are to be resumed under an approved permit.
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General

521.100 Gross Sections and Maps

Existing Surface and Subsurface Facilities and Features. No buildings are located in and

within 1000 feet of the refuse pile area. No surface or subsurface features are within, passing

through or passing over the refuse pile area. An existing county road bypasses the area. The

county road lies on land either owned by the State of Utah, the United States of America, or

Canyon Fuel Company, LLC (see Plate 1-3 of the approved M&RP).

Landowner, Right-of-Entry, and Public lnterest. CFC is the current land owner of the property

where the refuse pile is built. lt is located adjacent to the county road to Dugout Canyon. Public

access will be limited to the site by construction of a suitable fence and gate. The contiguous

surface owners are the United States of America and Canyon Fuel Company, LLC (See Figure RA

1-1B of this submittal). The contiguous subsurface owner is the United States of America (See

Figure RA 1-18 of this submittal).

Mining Sequence and Planned . This does not apply to this site (see Section 525).

Land Surface Gonfiguration. Surface contours of undisturbed areas within the storage area are

provided on RA Plate 5-1 of this submittal. The initial segment of the refuse pile was constructed

in a gravel pit. The first four (4) feet of refuse material was used to fill a pit and bring it to grade.

The remainder of the refuse material will be placed above grade and reach a total pile height of

sixty (60) feet above portions of the immediate surrounding area as provided on RA Plate 5-1 of

this submittal. As shown on RA Plate 1-1 , the hills surrounding the site range in elevation from

5887 to 6283, therefore the reclaimed elevation of the refuse pile of 5980 to 6000 will blend with

the surrounding area.

Surface Facilities. The surface facilities associated with the refuse pile site include: the refuse

pile, temporary material/snowstorage areas, soil stockpiles, access road, sedimentation pond, and

drainage control structures. Facilities are shown or mentioned on RA Plate 5-1. Detailed

521
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information on sedimentation pond and drainage facilities is presented in Chapter 7 of this

submittal. Cross sections of the refuse storage pile(s) are provided on RA Plate 5-1.

Transportation Facilities. A permanent road is not anticipated to be constructed, used, or

maintained by CFC in the storage area. During construction of the pile, temporary access roads

will be constructed and maintained. The temporary roads will be reclaimed and seeded with the

permanent reclamation seed mix (Section 341.200 of this amendment).

521.200 Signs and Markers

Mine and Permit ldentification Signs. A mine and permit identification sign will be displayed at

the refuse pile site. This sign will be a design that can be easily seen and read, will be made of

durable material, will conform to local regulations, and will be maintained until after the release of

all bonds for the permit area. The sign will contain the following information:

Mine name,

Company name,

Company address and telephone number,

MSHA identification number, and

Permanent program permit identification number as obtained from the Division.

Perimeter Markers. The perimeter of all areas affected by surface operations were clearly marked

before beginning mining activities. The markers will be a design that can be easily seen and will

be made of durable material, will conform to local regulations, and will be maintained until after the

release of all bonds for the permit area.

Buffer Zone Markers. Stream buffer zone markers are not required for this area.

Topsoil Markers. Markers will be placed on all soil stockpiles. These markers will be a design

that can be easily seen and read, will be made of durable material, will conform to local regulations,

and will be maintained until after the release of all bonds for the permit area.
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522 Goal Recovery

No coal recovery will be performed at this site.

523 Mining Methods

No mining will be performed at this site.

524 Blasting and Explosives

No explosives are to be used at this site.

525 Subsidence

No subsidence will occur in this area, because no underground coal mining willoccur beneath the

refuse pile site. Therefore, there will be no effects on the site from coal mining related subsidence.

526 Mine Facilities

526.100 Mine Structures and Facilities

No buildings exist or are proposed at the refuse pile site; therefore, no existing buildings will be

used in connection with or to facilitate this proposed coal mining and reclamation operation.

526.200 Utility Installation and Support Facilities

No utilities are to be installed at this site.
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527.100 Road Glassification

No permanent roads are to be built in association with the construction of the refuse pile. A

temporary road will be used to access the site. The access road to the refuse pile and the

temporary road to construct the refuse pile are classified as primary roads. The existing road will

be upgraded to provide allweather access to the site. Referto Section 521.100 of this amendment

for additional detail.

527.200 DescriptionofTransportationFacil it ies

The access road to the refuse pile site follows the alignment of an existing road shown on RA Plate

7-1. The access road is approximately 530 feet long and will have graveled surface 20 feet wide.

The access road will have a maximum grade of 160/o and an average grade of 10o/o. The road will

gently slope towards UD-1c which drains to culvert UC-1 (See cross-section RA Figure 5-1 2). The

road does not cross any natural drainage. Culvert, UC-1, was installed at the intersection of the

access road and the county road, to allow free flow of the runoff in the county road borrow ditch.

Specific design information for the culvert is provided in RA Attachment 7-4.

The sit'e temporary access road is shown on RA Plate 5-1 . The road is approximately 20 feet wide

and is constructed on compacted subsoil. The road will have an uniform grade ol2o/o within the

site (See cross-section RA Figure 5-2). The runoff from the road willflow into drainage ditches and

then into the sediment pond.

During operations, the access road and sit'e temporary access road will be maintained using a road

grader and any other equipment which may be necessary to ensure compliance. Drainage ditches

will be maintained to ensure proper functioning. Additional gravel will be selectively placed as

required to ensure approximately four to six inches of road base gravel on the access road.

Accidental spillage of coal mine waste during haulage from the mine site to the refuse pile will be

minimized by not overloading the haulage trucks. Accidental spills, if they occur, will be cleaned

up and transported to the refuse site within 24 hours after the accidental spill occurs.
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lf a catastrophic events causes damage to eitffihe access ol'site roads, the rapid repair of the

roadiroads will begin as soon as practical following the catastrophic damage.

s28 Handling and Disposal of Coal, Excess Spoil, and Goal Mine Waste

Coal mine waste and/or underground development waste materials generated at the Dugout Mine,

will be transported to the refuse site and disposed of in a controlled manner in accordance with

Section 536. Construction of the refuse pile will meet MSHA and DOGM requirements in

accordance with the approved plan.

Non-coal and hazardous wastes will not be disposed of in the refuse pile. They will be handled in

accordance with the approved M&RP.

529 Management of Mine Openings

No mine openings wil l be built in the area.

s30 OPERATIONAL DESIGN CRITERIA AND PLANS

General

This section contains the general plans for the construction of the sediment control measures and

general construction and maintenance of the refuse pile area. This site will be used by CFC to

handle coal mine waste or underground development waste that may be generated by the Dugout

Mine. Also, a portion of the site will be used as a temporary storage yard for mine materials and

a place for disposal of excess snow from the Dugout Mine site.

During operations, the runoff from the site area will be treated through the use of sediment controls

such as diversion ditches and berms, a sediment pond, and silt fences andior straw bales. These

structures will be constructed, to handle the site runoff, before the initial refuse is placed.

531
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532 Sediment Gontrol

Sediment-control measures for the site area are described in detail in Sections 732 and 742 of this

submittal. Runoff-control structures at the refuse pile area have been designed to convey runoff

in a non-erosive manner. Sediment yields in the permit area are minimized by, disturbing the

smallest practicable area during the construction or modification of surface facilities and

contemporaneously reclaiming areas suitable for such reclamation.

533 lmpoundments

533.100 Slope Stabil ity

The only impoundment with an embankment that will be constructed, used, or maintained by CFC

will be the sedimentation pond at the refuse pile site. This pond is an incised pond with an

embankment consisting of native materials. A slope-stability analysis was performed on this pond

embankment material and is provided in RA Attachment 5-1. According to this analysis, the

minimum safetyfactorforthe sedimentation pond embankment is 1.9 understatic moist conditions.

Furthermore, the analysis presented in RA Attachment 5-1 indicates that a minimum safety factor

of 2.2 will exist for the embankment under conditions of rapid drawdown. All analyses were

performed assuming that the pond was full to its maximum design depth. These safety factors

exceed the minimum requirements of R645-301-533.100.

533.200 Foundation Gonsiderations

Soils investigations have been conducted at the site of the refuse pile area. Results of these

investigations are presented in Chapter 2 and RA Attachment 5-1 of this submittal. During these

investigations, foundation conditions in the area of the proposed sedimentation pond were

evaluated. Based on these investigations, no conditions were encountered which suggested that

the materials in which the pond would be constructed would be unstable. The slope-stability

analyses presented in RA Attachment 5-1 indicate that the pond embankments will also be stable

under operating conditions. Detailed cross sections of the sedimentation pond are presented on
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533.300 Slope Protection

The inslopes of the sedimentation pond and portions of the outslope disturbed by the spillway

construction were revegetated following construction to minimize surface erosion and protect the

embankments against sudden drawdown. The interim seed mix was used for this revegetation

effort (see Section 341.200 of this submittal).

Rapid drawdown in the sedimentation pond would be restricted to pumping the vertical distance

between the spillway and the pond bottom, a distance of 11 feet (see RA PlateT-2). Drawdown

of this magnitude and rate is not considered significant and, therefore, not a stability or erosion

concern. The analysis presented in RAAttachment 5-1 indicates that the slope of the embankment

will be stable under conditions of rapid drawdown (minimum safety factor of 2.2). During pumping

of the sedimentation pond, flow rates (and drawdown) will be controlled. Hence, it is unlikely that

this drawdown will cause surface erosion of the embankment face.

533.400 Embankment Faces

Embankment inslopes and portions of the outslopes were revegetated following construction of the

sedimentation pond, as outlined in Section 533.300. Riprap will also be placed on the upstream

face of the embankment near the emergency spillway structure.

533.500 Highwalls

No highwalls will be located below the discharge lines of the sedimentation pond.

533.600 MSHA Griteria

The sedimentation pond does not meet the size criteria of 30 CFR 216(a).
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Pond Operation and Maintenance Plans

The sedimentation pond has been designed as a total containment pond to contain the 1OO-year,

24-hour storm event, plus an adequate freeboard. Details of the design and the requirements for

operation and maintenance of the pond are presented in Chapter 7 of this submittal.

534 Roads

534.100 Location, Design, Gonstruction, Reconstruction,
Use, Maintenance, and Reclamation

No permanent roads will be constructed in the storage area. The refuse will be transported from

the mine to the refuse pile area using the existing county road. A temporary access road between

the refuse pile area and county road will be constructed to allow equipment access to the pile. The

temporary road will be reclaimed. The temporary road will be maintained in accordance with the

approved M&RP. Refer to Section 527 .200 for additional description of the transportation facilities.

Gontrol of Damage to Public or Private Property. Roads will be designed in accordance with

applicable county and State standards. By designing according to these standards, damage to

public or private property will be been minimized.

Road Surfacing. The county road surface, which accesses the mine site, consists of asphalt. The

temporary access road surface material will be surfaced with an all weather surface of rock. No

acid- or toxic-forming materials will be used in the road surfaces. The characteristics of the

substances used for road surfaces will be nonacid-and nontoxic-forming. The roads are not

established on constructed lands and road slopes are less than 2:1.

534.200 Environmental Protection and Safety

The design and construction of the temporary road will be in accordance with Section 534.200 of

the approved M&RP.
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534.300 Primary Roads

The access road to the refuse pile will be constructed in accordance with the requirements of

Section 534.300 of the M&RP.

535 Spoil

No spoil will be generated in the refuse pile permit area.

536 Goal Mine Waste

Coal mine and underground development waste resulting from mining activities at the Dugout

Canyon Mine will be disposed of at the refuse pile.

536.100 Design

The designs and their associated evaluations were based on the results of detailed foundation and

laboratory analyses of soils at the site of the refuse pile. These results are presented in RA

Attachment 5-2 of this submittal.

Based on the materials encountered in the refuse pile site area, the refuse pile can be constructed

to an approximate height of 60 feet with 2H:1V outslopes on the native alluvial soils and have a

static safety factor of 1.59 for failure surfaces starting in the refuse and terminating in the

underlying soils. lf the weathered Mancos Shale, which is present over the majority of the site, is

used in the evaluation, the static safety factor rises to 2.38 for the 60-foot height pile configuration.

For failure surfaces originating and terminating in the refuse materials, the pile has a static safety

factor of 2.27. Therefore, the proposed pile configuration meets the minimum regulatory

requirements. Because the effects of bedrock were not included in the analyses, the results are

considered to be conservative. RA Plate 5-1 presents the proposed configuration of the refuse pile.

RA Plate 5-2 shows the reclamation topography and treatment for the refuse pile. Reclamation

cross sections are shown on RA Plate 5-2A .
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tng

he reclaimed refuse pile will have concave slopes with 2:1 slopes near the top of

the pile and 3:1 slopes or less at the toe of the reclaimed slope. The top of the reclaimed pile will

be regraded to have an irregular plateau surface that drains towards all pile outslopes instead of

draining only towards one side of the pile. The top of the reclaimed refuse pile will have slopes of

6:1 or less. Where possible the reclaimed slopes will be varied to blend into the shape of

undisturbed areas. Outslopes of the reclaimed pile will be varied as much as possible to prevent

long straight surfaces with uniform slopes.

Storage capacity of the pile is estimated to be approximately 68'6p55 1,018,792 tons of refuse.

Calculations are presented in RA Attachment 5-3.

536.200 Waste Emplacement

Construction. Prior to the start of refuse pile construction, the appropriate sediment control

facilities (sediment pond, undisturbed diversion ditch/berm, and disturbed area diversions)

described in Chapter 7 were in place. Since initial waste rock storage will occur in an area 4 feet

below natural grade, it is anticipated that ditches DD-1 and DD-2 will be constructed to their full

extent only after waste reaches a level equal to the currently existing ground surface. An interim

berm will be constructed to direct surface runoff away from the storage area below grade and

toward ditch DD-3 and the sediment pond. RA Plate 5-1 presents the layout of the refuse pile

areas.

Vegetative cover will be removed from the refuse site area, prior to placement of any coal mine or

underground development waste. Soil materials shall be removed, stockpiled, and properly

protected for future use in reclaiming the site. As the site has previously been disturbed there is

no topsoil present. CFC commits to reasonable mechanized efforts to collect the maximum amount

of soil materials still present on the site. lt is anticipated that all suitable soil materials down to the

Mancos Shale will be stripped. The soil materials salvaged from the strip area will be stored in the

soil stockpile. The details of the soil salvage operations and estimates of the volume of soil to be

stripped are presented in Chapter 2.
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Once the soils have been stripped from the area, the refuse materialwillbe placed. Based on prior

experience, the refuse materials anticipated to be generated by the mine will generally consist of

shale with some sandstone, bone coal, and in limited quantities, sandstone from paleochannels.

Sediment pond wastes from either the mine site or refuse area sediment pond will be stored in the

refuse pile.

@coa|processingwastetowi| |bestoredattherefusesi te,shouldeconomics
justify the washing of coal. Waste stored at the refuse site will be hauled to a wash facility for

processing and the waste material not shipped to customers will be returned to the Dugout refuse

site for disposal. The waste material returned to the Dugout refuse site could vritffitally be

from any of the Canyon Fuel mines. Waste material from other than Dugout Mine will be approved

by the Division prior to placement at the Dugout refuse site. The returned waste materials will be

sampled as described below under the subheading "Ie@".

Ooeration. Refuse materials will be hauled to the site using either belly dump trailers or end dump

trucks. At the refuse site, the trucks will deposit the refuse on a fill bench, where it will be spread

and compacted by truck and equipment traffic.

Successive lift will be allowed to drain (when

necessary) before it is capped with the next lift in the construction sequence.

The gradation of the refuse material will most likely be coarse and poorly graded with a small

percentage of fine materials. Therefore, it is necessary to rework and level the lifts to assist in

achieving the desired densities and prevent the formation of large voids. Additional compaction

of each lift can be accomplished by routing the loaded haul trucks over the lift surface in such a

manner as to cover the surface uniformly.

Waste rock loads containing non-cemented, soft shale, clay, or fine-grained materials shall be

mixed with coarser graded loads in a controlled manner to limit concentrations of fine materials

within the fill. This will be especially true for sediment pond wastes from either the mine site or

refuse area sediment pond.
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All lifts will be emplaced in a controlled manner to ensure the mass stability of the refuse pile and

prevent mass movement during and after construction. Additionally, the lifts shall be graded to

promote drainage off the pile surface. No intentional impoundments will be created by the

placement of the refuse materials.

s the

limits of the site area are reached laterally, the outer slope shall conform to the slope indicated in

RA Plate 5-1.

Maintenance. Coal mine and underground development waste may have high moisture content.

Controlled placement and compaction of the refuse materials will minimize the potential for

spontaneous combustion or ignition of these materials. ln the unlikely event that any burning waste

is found during the regular inspections of the refuse pile area, it will be separated and extinguished

either by burying the burning materials or by using water sprays. Once extinguished, the material

will be placed, compacted, and buried on the active refuse pile bench.

Testing. Due to the anticipated coarse, open graded nature of the refuse materials, most quality

control work for the fill will have to be on a visual basis. Conventional in-place density tests will not

give reliable results under these circumstances.

Based on analyses of the materials that have been encountered in the Dugout Canyon Mine and

other CFC mines to date, no acid-forming problems are anticipated. When the site is receiving

materials, a representative sample will be collected of the material at a rate of one sample per

2,000 cubic yards of material through the tffi fourth quarter of 2005 and one sample per 5,000

cubic yards of material, thereafter. These samples will be analyzed for the parameters listed in

Table 6 of the Division's topsoil and overburden guidelines (Leatherwood and Duce, 1988).
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Analyses reports of the sampled waste rock will be submitted with the annual report.

Should a problem be identified, a mitigation plan will be prepared and submitted to the Division for

approval. All identified potential acid or toxic-forming materials will be buried after the material

handling plan is approved by the Division.

Copies of the toxicityiacid-base results from the samples collected at the Dugout Canyon Mine are

presented in RA Attachment 5-4 and Appendix 5-7 of the approved M&RP.

537 Regraded Slopes

537.100 Division Approval

No mining or reclamation activities will be conducted in the refuse pile permit area that require

approval of the Division for alternative specifications or for steep cut slope.

537.200 Regrading of Settled and Revegetated Fills

Upon completion of the filling of the refuse pile, the site will be reclaimed. The refuse fill will be

constructed in a prudent manner to ensure that the pile will be stable. Geotechnical analysis of the

proposed configuration is presented in RA Attachment 5-2.

Based on the proposed construction plans, the pile will be constructed to achieve the final

configuration. Following completion of the construction, the pile surface will be prepared for soil

distribution and revegetation according to plans presented in Chapter 2 and 3 of this submittal.

540 RECLAMATION PLAN

General

541.100

541

Gommitment
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Upon the permanent cessation of coal mining and reclamation operations at the Dugout Canyon

Mine, CFC will close, backfill, or otherwise permanently reclaim all affected areas in accordance

with the R645 regulations and this reclamation plan.

541.200 Surface Goal Mining and Reclamation Activities

No surface coal mining and reclamation activities will be conducted in the permit area.

541.300 Underground Goal Mining and Reclamation Activities

No underground activities are planned for this site.

541.400 EnvironmentalProtectionPerformanceStandards
Performance Standards

The plan presented herein is designed to meet the requirements of R645-301 and the

environmental protection performance standards of the State Program.

542 Narratives, Maps, and Plans

542.100 Reclamation Timetable

A timetable for the completion of each major step in the reclamation plan is presented in RA Figure

5-1. The first phase consists of regrading the site, placing soil, surface roughening, and seeding

(vegetating) the site. This phase willtake approximately six (6) months to complete based on the

number and anticipated types of construction equipment to be used, the number of operators and

laborers necessary to complete the work, and the number of weather days (when work cannot take

place) anticipated to occur. Work will be completed sooner if bad weather is not encountered. The

second phase will be an approximate 10 month period where the success of the surface

reclamation will be evaluated in relation to the surface roughening and the initialseeding success.

lf the surface roughening and/or initial reseeding (vegetation) does not appear successful,
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additional seeding or reworking of portions of the reclaimed surface may be necessary.

542.200 Plan for Backfilling, Soil Stabilization, Gompacting, and Grading

Based on the proposed construction plans, the pile will be constructed so that the pile will be at final

configuration when the disposal of waste is completed. Therefore, it is anticipated that little

regrading will need to be conducted. The construction plans for the refuse pile area were designed

to meet the objectives of maximizing refuse storage quantities and maintaining a geotechnically

stable base. The primary features of this plan are:

Constructing a 2H to 1V outslope for the refuse pile;

Placement of soil;

Revegetation and mulching of the soiled site; and

Breaching and filling of the sedimentation pond with embankment materials.

Following completion of the construction, the pile surface will be prepared for soil distribution from

the soils in the stage storage area. The quantity of soil cover required for the refuse pile facility is

discussed in Section 242 of this amendment.

Grading activities during operations will develop a pile with a final surface configuration

approximating that defined by RA Plates 5-1. Once this final surface is achieved, the top two feet

of the surface not be compacted or the surface will be ripped to prepare it for soil spreading.

Details regarding soil placement and revegetation following regrading are provided in Chapters 2

and 3, respectively.

Sedimentation Pond Removaland Interim Sediment Gontrol. The sedimentation pond will be

retained for as long as practical during reclamation. -Because the pond is constructed as an incised

structure, the pond reclamation will consist primarily of breaching the pond and pushing the

embankment into the pond to create a gentle slope. The emergency spillway outlet channel will
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be removed and the rock from the spillway will be used in the construction of reclaimed channel

RD-1c. During reclamation the berm materials of the diversion ditches around the refuse pile will

be pushed into the ditch and a free draining slope will be constructed to allow runoff from the pile

site to enter the natural drainages. Once the sediment pond and ditch areas are adequately

graded, the soil materials will be redistributed and revegetated in accordance with Chapters 2 and

3.

542.300 Final Surface Gonfiguration Maps and Gross Sections

Final surface configuration maps and cross sections for the Dugout Canyon refuse pile site are

provided on RA Plates 5-2 and 5-2A. The topography illustrated on RA Plate 5-2 shows the

proposed pile configuration and the proposed final configuration of the ground surface. RA Plate

5-2ApresentS@fina|conf igurat ioncross-sect ionsoftherefusepi |esi te.

542.400 Removal of Temporary Structures

No surface structures are planned to be associated with the refuse pile operation.

542.500 Removal of Sedimentation Pond

Refer to Section 542.200 of this amendment.

542.600 Roads

All temporary access roads constructed during refuse pile construction activities will be reclaimed

when no longer needed for access to the site. Any surfacing material will be removed, the area will

be regraded, ripped, and the final reclamation seed mix will be applied as specified in Chapter 3.

542.700 FinalAbandonment of Mine Openings and DisposalAreas

No mine openings or disposal areas wil l  exist in this area.
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542.800 Estimated Gost of Reclamation

Refer to the existing M&RP. lt is anticipated that the cost of reclamation of the refuse pile is

adequately covered within the existing Dugout Canyon Mine reclamation bond.

550 RECLAMATION DESIGN CRITERIA AND PLANS

551 Gasing and Sealing of Underground Openings

No underground openings will exist in the area.

552 Permanent Features

552.100 Small Depressions

No small depressions will be created as part of the refuse pile construction and reclamation.

Additionally, the original topographic divide that existed on the site pre-disturbance will be

enhanced as part of the refuse pile construction plan.

552.200 Permanent lmpoundments

No permanent impoundments will be left following reclamation.

553 Backfilling and Grading

553.100 Disturbed Area Backfilling and Grading

Approximate Original Contour. As indicated earlier, the site of the refuse pile is a previously

disturbed site.

require,ment* The proposed configuration of the site will comply with the post-mining land use and
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blend into the surrounding area.

ree+ahred*ita

Based on the proposed plan, a portion of the existing ground surface will be raised by the

construction of the refuse pile. Prior to placing refuse, the soils present on the site will be stripped

and temporarily stored on site. At final reclamation, the stored soil will be redistributed and

revegetated as described in Chapters 2 and 3 of this submittal.

The reclaimed slopes of the refuse pile will have a similar shape to the slopes in the surrounding

area, including concave slopes and slope breaks. The top of the reclaimed pile will be regraded

to have an irregular plateau surface that drains towards all pile outslopes instead of draining only

towards one side of the pile (refer to RA Plates 5-2 and 5-2A).

Erosion and Water Pollution. Sediment-control measures will be implemented during and

following reclamation activities.

Prior to seeding, all areas with a slope steepness of 3H:1V or steeper will be roughened using a

trackhoe. The final surface will consist of mounds and depressions capable of holding runoff. Refer

to Sections 355 and 341 regarding erosion-control and revegetation.

During these activities temporary sediment controls will consist of installation of silt fences, berms,

andiorstraw bales, surface roughening, and re-establishmentof the vegetative coverforthe limited

areas. As vegetation becomes established on the reclaimed surfaces, erosion potentials will be

further minimized. By minimizing erosion, water pollution will also be precluded.

Post-Mining Land Use. The disturbed area will be reclaimed in a manner that supports the

approved post-mining land use.

553.200 Spoil and Waste

Spoil.  No spoilwil l  be generated within the permit area.

5-24



Canyon Fuel Company, LLC
Dugout Canyon Mine

Refuse Pile Amendment
January 2006 r}u|3r2o05

Goal Processing Waste. No coal processing waste will be generated within the permit area.

However, should coalfrom the CFC mines be processed at a washing facility, there is potentialfor

the processing waste to be returned to the refuse pile site for disposal.

553.250 Refuse Piles

The refuse pile site is a previously disturbed area. The site is to be located in a played out gravel

pit. Therefore, little soil materials remain available on the site. The refuse pile surface will be

prepared and the soil will be distributed and revegetated in accordance with the plans proposed

in Chapters 2 and 3.

553.300 Exposed Goal Seams, Acid- and Toxic-Forming Materials,
and Combustible Materials

No coal seams are present in the area.

553.400 Gut-and-FillTerraces

No cut-and-fill terraces will be built at the site.

553.500 Highwalls From Previously Mined Areas

No highwalls exist or will be built at the refuse pile site.

553.600 Previously Mined Areas

The area has not been previously mined.

553.700 Backfilling and Grading - Thin Overburden

occur during reclamation, as described in Sections 534.100 andBackfilling and grading will
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o

553.800 Backfilling and Grading - Thick Overburden

Backfilling and grading will occur during reclamation, as described in Sections 534.100 and

542.600.

553.900 Regrading of Settled and Revegetated Fills

No settled or revegetated fills currently or will exist at the storage site.

560 PERFORMANCE STANDARDS

Coal mining and reclamation operations at the Dugout Canyon Mine will be conducted in

accordance with the approved permit and the requirements of R645-301-510 through R645-301-

553.
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REFUSE PILE VOLUME CALGULATIONS

No. 189797
LF"YruE D.



Determination of Refuse Tonnage for Final Pite Configuration

The existing topography shown on the maps is representative of the site when the last
aenal suruey was conducted on August 12,2004. At that time Olympus Aerial Surveys
had estimated that 46,217 CY of coal refuse had already been placed at the site.

At the final pile configuration an additional 639,838 CY of coal waste will have been
added to the refuse pile.

Total coal refuse in the pile : 46,217 CY + 639,838 cy : 686,055 cy

Unit weight of coal refuse : 110 lbs/ft3

Tonnage : (686,055 CY * 27 ft3/Cy * l l0 lbs/ft3) I z000lbs/ft3 : 1,01 B,7gztons
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HYDROLOGY CALC ULATIONS

mryk\  -23 -a
No. 1897W
LAYNE D.
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RECLAMATION CHANNELS

RD-la

Contributing Watershed is Approximately 15% of RWS-I

Peak Flow = 6.55 x 0.15 : 0.98 cfs

Minirnum Slope : 4.860/o
Maximum Slope : 13.59Yo

Trapizoidal Ditch
Side slopes :2:L
Depth: I ft
Bottom Width: I ft
Riprap : none

Ma:rimum Velocity : 4.46 fps
Maximum Depth :0.27 ft
Freeboard : 0.73 ft

See pages 41 and 42 for calculation sheets and page 65 for a typical cross-section of the ditch

RD.lb

Contributing Watershed is 85% of RWS-I

Peak Flow: 6.55 x 0.85 : 5.57 cfs

Minimum Slope :0.68%o
Maximum Slope : 3.24o/o

Trapizoidal Ditch
Side slopes :2: l
Depth : 1.25 ft
Bottom Width: 3 ft
Riprap : none

Ma:rimum Velocity - 4.28 fps
Marimum Depth: 0.66 ft
Freeboard : 0.59 ft

See pages 43 and 44 for calculation sheets and page 66 for a typical cross-section of the ditch
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RD-lc

Contributing Watershed is RWS-1

Peak Flow: 6.55 cfs
Minimum Slope :4.4Yo
Marimum Slope :23.3a/o

Trapizoidal Ditch
Side slopes :2:I
Depth : 1.25 ft
Bottom Width :2.0 ft
Riprap - 6 inch

Ma:<imum Velocity : 6.97 fps
Ma:rirnum Depth: 0.61 ft
Freeboard : 0.64 ft

See pages 45 and 46 forcalculation sheets and page 67 fora typicat cross-section of the ditch

RD.2

Contributing Watershed is RWS-2

Peak Flow : 0.59 cfs
Minimum Slope : l.77Yo
Maximum Slope = 17.24Yo

Trapizoidal Ditch
Side slopes - 2:l
Depth : 1.0 ft
Bottom Width: I ft
Riprap : none

Maximum Velocity : 4.07 fps
Maximum Depth :0.27 ft.
Freeboard : 0.73 ft

See pages 47 and 48 for calculation sheets and page 68 for a typical cross-section of the ditch



noJ l -ob

RD-3

Contributing Watershed is RWS-3

Peak Flow : 1.47 cfs
Minimum Slope: 15 38%
Marimum Slope : 31 .80%

Trapizoidal Ditch
Side slopes :2:1
Depth : 1.0 ft
Bottom Width :2.0 ft.
Riprap:3"

Ma:rimum Velocity: 4.79 fps
Maxirnum Depth: 0.17 ft
Freeboard : 0.83 ft

See pages 49 and 50 for calculation sheets and page 69 for a typical cross-section of the ditch

RD-4

Contributing Watershed is RWS-4

Peak Flow: 0.50 cfs
Minimum Slope : 3.25o/o
Maximum Slope: 11 .44%

Trapizoidal Ditch
Side slopes :2:l
Depth : 1.0 ft
Bottom Width : 1.0 ft
Riprap : none

Maximum Velocity : 3.36 fps
Maximum Depth: 0.21 ft
Freeboard: 0.79 ft

See pages 51 and 52 for calculation sheets and page 70 for a typical cross-section of the ditch

10
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Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed l.D.:
RWS-1 1OO-YEAR 6-HOUR

INPUT SUMMARY

STORM :
Dist.= SCS Type 'b'

Depth = 2.05 inches
Duration = 6.0 hrs

WATERSHED:
Area = 21.20 acres
CN = 76.00

Time conc.= 0.23 hrs

OUTPUT SUMMARY

Runoff depth: A.44A inches
Initial abstr: 0.632 inches
Peak flow: 6.55 cfs ( 0.300 iph )

at time: 2.614 hrs
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Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed l.D.:
RWS.2 1OO-YEAR 6-HOUR

INPUT SUMMARY

STORM :
Dist .= SCS Type'b'
Depth = 2.05 inches
Duration = 6.0 hrs

WATERSHED :
Area = 1.00 acres
CN = 80.00

Time conc.= 0.04 hrs

OUTPUT SUMMARY

Runoff depth: 0.593 inches
Init ial abstr: 0.500 inches
Peak flow: 0.59 cfs ( 0.581 iph )

at time: 2.507 hrs
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Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed l.D.:
RWS.3 1OO-YEAR 6-HOUR

INPUT SUMMARY

STORM :
Dist.= SCS Type 'b'

Depth = 2.05 inches
Duration = 6.0 hrs

WATERSHED :
Area = 2.60 acres
CN = 80.00

Time conc.= 0.07 hrs

OUTPUT SUMMARY

Runoff depth: 0.593 inches
Initial abstr: 0.500 inches
Peak flow: 1.47 cfs ( 0.SG2 iph )

at t ime: 2.511 hrs
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Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed l.D.:
RWS-4 1OO-YEAR 6-HOUR

INPUT SUMMARY

STORM:
Dist.= SCS Type'b'
Depth = 2.05 inches
Duration = 6.0 hrs

WATERSHED :
Area = 0.87 acres
CN = 80.00

Time conc.= 0.05 hrs

OUTPUT SUMMARY

Runoff depth: 0.593 inches
Initial abstr: 0.500 inches
Peak flow: 0.50 cfs ( 0.574 iph )

at time: 2.509 hrs



Project Description

RD-la Minimum Slope
Worksheet for Trapezoidal Channel

,tl
noo| t -OL

Project Engineer: Richard \A/hite
FlowMaster v6.0 [61ab]

Worksheet
Flow Element
Method

Solve For

Refuse Pile Rec
TrapezoidalCha

Manning's Formr
Channel Depth

lnput Data

Mannings Coeffrc 0.035
Slope. 048600
Left Side Slope 2.A0
Right Side Slope 2.O0
Bottom Width 1.00
Discharge 0.98

rco' ky {ar{L1
fUft
V : H
V : H

ft
cfs

Results

Depth A.27 ft
Ftow Area lTrt-"
Wetted Perimr 1.61 ft
Top Width 1.2T tt
Critical Depth 0.29 ft
CriticalSlope 0.038867 fVft
Velocity 3.13 fVs
Velocity Head 0.15 ft
Specific Energ 0.43 ft
Froude Numb'  1 .12
Flow Type iupercritical

untitled.fm2
O1l16/06 O8:48:30 AM

EarthFax Engineering I nc
37 Brookside Road Waterbury, CT 06708 USA

l , o '  o f t -

@ Haestad Methods, lnc. (203) 755-1666 Page 1 of 1



Project Description

RD-la Maximum Slope
Worksheet for Trapezoidal Channel

OL

Ea*hFax Engineering lnc
37 Brookside Road Waterbury, CT 06708 USA

Lt7

tw*"| l-06

Project Engineer: Richard White
FlowMaster v6.O [614b]

Worksheet
Flow Element
Method

Solve For

Refuse Pile Rec
TrapezoidalCha
Manning's Forml
Channel Depth

lnput Data

Mannings Coeff ic 0.035 Qatky Ea-n|h
Slope 135900 ft/ft
Left Side Slope 2.00 V: H
Right Side Slope 2.00 V: H
Bottom Wdth 1.00 ft
Discharge 0.98 cfs

Results

Depth 0.20 ft
Flow Area 0.2 ftz
Wetted Perimr 1.45 ft
Top Width 1.20 ft
Critical Depth 0.29 ft
Critical Slope 0.038866 fUft
Velocity tlQ-Us
Velocity Head 0.31 ft
Specific Energ 0.51 ft
Froude Numb, 1.84
Flow Type iupercritical

untitled.fm2
O1l16/00 O8:47:15 AM @ Haestad Methods, Inc. (2O3) 755-1666 Page 1 of 1



Project Description

RD-lb Minimum Slope
Worksheet for Trapezoidal Channel

Ll3

tril, PO$

Project Engineer: Richard White
FlowMaster v6.0 [614b]

Worksheet
Flow Element
Method

Solve For

Refuse Pile Rec
TrapezoidalGha
Manning's Formr
Channel Depth

Input Data

Mannings Coeffic 0.030 b ar<-
Slope 006800 fUft
Left Side Slope 2.00 V: H
Right Side Slope 2.00 V: H
Bottom Wdth 3.00 ft
Discharge 5.57 cfs

Results

gn".^n4

t , Z fn  t kDepth
Flow Area
Wetted Perimr
Top Width
Critical Depth
Crit icalSlope
Velocity
Velocity Head
Specific Energ
Froude Numb,
Flow Type

0.66 g. <
2.2 ftz

4.47 ft
3.66 ft
0.46 ft

0.021275 ftift
2.54 fUs
0.10 f t
0.76 ft
0 .s8

Subcritical

untitled.fm2
O1/16/06 O9:2O:22 AM

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA@ Haestad Methods, lnc. (203) 7s5-1666 Page 1 of 1



Project Description

RD-1b Maximum Slope
Worksheet for Trapezoidal Channel

Lt\t
ntul l**'$

Project Engineer: Richard White
FlowMaster v6.0 [614bJ

Worksheet

Flow Element
Method

Solve For

Refuse Pile Rec
TrapezoidalCha
Manning's Formr
Channel Depth

lnput Data

Mannings Coeffic 0.030
Slope 032400
Left Side Slope 2.OA
Right Side Slope 2.00
Bottom Width 3.00
Discharge 5.57

Qro a6*{

r,c Fpt

ba,no

fVft
V : H
V : H
ft
cfs

Results

Depth
Flow Area
Wetted Perimr
Top Width
Critical Depth
Crit icalSlope
Velocity
Velocity Head
Specific Energ
Froude Numb'
Flow Type

0.41

1 . 3
3 .91
3.41
0.46

0.021275
4.28

0.28
0.69
1 . 2 2

iupercritical

ft
ft2
ft
ft
ft
fVft
fUs

fi
fi

untitled.fm2
O1/16/OG 09:21:25 AM

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA@ Haestad Methods. Inc. (2O3) 7s5-1666 Page 1 of 1



Project Description

Results

Depth S;ot tt 4 I ,Zf
Flow Area 1.4 ft2
Wetted Perimr 3.35 ft
Top Width 2.61 ft
Critical Depth 0.65 ft
Critical Slope 0.034226 ftlft
Velocity 4.69 fUs
Velocity Head 0.34 ft
Specific Energ 0.95 ft
Froude Numb,  1 .13
Flow Type iupercritical

untitled.fm2
01/16/06 O9:25:O0 AM

RD-1c Minimum Slope
Worksheet for Trapezoidal Ghannel

d l cPe  =  t l , (%

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Ll7

ndl I-6

Project Engineer: Richard White
FlowMaster v6.0 [614b]

Worksheet

Flow Element
Method

Solve For

Refuse Pile Rec
TrapezoidalCha
Manning's Formr
Channel Depth

Input Data

Mannings Coeffic 0.037
Slope 044000
Left Side Slope 2.00
Right Side Slope 2.00
Bottom Width 2.00
Discharge 6.55

2 ra=  6 "
fVft
V :  H
V : H
ft
cfs

@ Haestad Methods, lnc. (203) 755-1666 Page 1 of 1



RD-1c Maximum Slope
Worksheet for Trapezoidal Channel

t{.F. = Z},3 "A

1{
h"4 l- 06

Project Description

Worksheet
Flow Element

Method
Solve For

Refuse Pile Rec
TrapezoidalCha
Manning's Formr
Channel Depth

Input Data

Mannings Coeffic 0.048
Slope 0,233000

Left Side Slope 2.00
Right Side Slope 2.0O
Bottom Width 2.00
Discharge 6.55

oSo  z  6 ' l
fUft
V : H
V : H

ft
cfs

Results

Depth A.42 ft
Flow Area 0.9 ft,
Wetted Perimr 2.95 ft
Top Width 2.42 ft
Critical Depth 0,65 ft
Critical Slope 0.057602 ft/ft
Velocity 6.97 fUs
Velocity Head 0.75 fr
Specific Energ 1 .18 ft
Froude Numb' 1.97
Flow Type iupercritical

ok*

untitled.fm2
01116/OG 09:29:54 AM

EafthFax Engineering Ine
37 Brookside Road Waterbury, GT 06708 USA

Project Engineer: Richard White
FlowMaster v6.O [614b]

@ Haestad Methods. Inc. (2O3) 75s-1666 Page 1 of 1



Project Description

RD-2 Minimum Slope
Worksheet for Trapezoidal Ghannel

gra*n&

,17

-oJ l*06

Project Engineer: Riehard \A/hite
FlowMaster v6.0 [614b]

Worksheet
Flow Element
Method
Solve For

Refuse Pile Rec
TrapezoidalCha
Manning's Formr
ChannelDepth

Input Data

Mannings Coeffic 0.035
Slope 017700
Left Side Slope 2.00
Right Side Slope 2.00
Bottorn Width 1.00
Discharge 0.59

f'?ock-y
fUft
V : H
V : H
ft
cfs

Results

Depth
Flow Area
Wetted Perimr
Top Width

Crit icalDepth
Crit icalSlope
Velocity
Velocity Head

Specific Energ
Froude Numb,
Flow Type

0.3 ft2
1.61 f t
1 .27  f t
o.21 ft

0.040045 fvft
1.89 fUs
0.06 ft
0.33 ft
0.67

Subcritical

0.27 ft 2l .or OL

untitled.fm2
01 /16 /00  09 :33 :18  AM

EarthFax Engineering lnc
37 Brookside Road Waterbury, CT 06708 USA@ Haestad Methods. lnc. (2O3) 755-1666 Page 1 of 1



Project Description

RD-2 Maximum Slope
Worksheet for Trapezoidal Channel

\8
mqtt, t-06

Project Engineer: Richard White
FlowMaster v6.O [614b]

Worksheet
Flow Element
Method
Solve For

Refuse Pile Rec
TrapezoidalCha
Manning's Formr
Channel Depth

lnput Data

Mannings Coeffic 0.035
Slope 172400
Left Side Slope 2.00
Right Side Slope 2,00
Bottom Width 1.00
Discharge 0.59

g.aunal

f,O ff" :- 0/<*

,,/) l

[  \ocfe/

fUft
V : H
V : H
ft

cfs

Results

Depth 0.14 ft
Flow Area 0.1 ft2
Wetted Perimr 1.30 ft
Top Width 1.14 tt
Critical Depth A.21 ft
Critical Slope 0.040044 fVft
Velocity 1f1 ftt
Velocity Head 0.26 ft
Specific Energ 0.39 ft
Froude Nurnb, 2.01
Flow Type iupercritical

untitled.fm2
01/16/OG O9:32:3O AM

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA@ Haestad Methods. Inc. (2O3) 755-1666 Page 1 of 1



Project Description

RD-3 Minimum Slope
Worksheet for Trapezoidal Channel

W*3" j l ' r ca  *  / [  3F

EafthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Llq

no,t I - 0b

Project Engineer: Richard White
FlowMaster v6.O [614bJ

Worksheet
Flow Element
Method
Solve For

Refuse Pile Rec
TrapezoidalCha
Manning's Formr
Channel Depth

Input Data

Mannings Coeffic 0.040
Slope 153800
Left Side Slope 2.OO
Right Side Slope 2.00
Bottom Width 2.00
Discharge 1.47

fVft
V : H
V : H
ft
cfs

Results

Depth 
9.17 

ft
Flow Area 0.4 ft2
Wetted Perimr 2.38 ft
Top Width 2.17 ft
Critical Depth 0.25 fi
CriticalSlope 0.045437 fUft
Velocity 4.09 fVs
Velocity Head 0.26 ft
Specific Energ 0.43 ft
Froude Numb' 1.77
Flow Type iupercritical

untitled.fm2
01116100 O9:59:44 AM

7r.o ' cfu

@ Haestad Methods. Inc. (2O3) 755-1666 Page 1 of 1



Project Description

RD-3 Maximum Slope
Worksheet for Trapezoidal Channel

' -  
a t l_ J .f tof o : 3l ,f 

'/"

at't

EarthFax Engineering lnc
37 Brookside Road Waterbury, CT 06708 USA

7o
na,t t *O{o

Project Engineer: Richard White
FlowMaster v6.0 [614b]

Worksheet
Flow Element
Method

Solve For

Refuse Pile Rec
TrapezoidalCha
Manning's Formr
Channel Depth

Input Data

Mannings Coeffic 0.045 Dfo

Slope 318000 fUft
Left Side Slope 2.00 V: H
Right Side Slope 2.00 V : H
Bottom Width 2.00 ft
Discharge 1.47 cfs

Results

Depth 0.15 ft
Flow Area 0.3 ft2
Wetted Perimr 2.33 fr
Top Width 2.15 tt
Critical Depth 0.25 ft
Criticaf Slope 0.A57411 fuft
Velocity 4.79 fUs 4€.CI
Velocity Head 0.36 ft
Specific Energ 0.50 ft
Froude Numb, 2.23
Flow Type iupercritical

untitled.fm2
01/16/OG 09:58:31 AM

{7'

@ Haestad Methods. lnc. (203) 75s-1666 Page 1 of 1



RD4 Minimum Slope
Worksheet for Trapezoidal Channel fnort

7l
t-do

Project Description

Worksheet

Flow Element
Method

Solve For

Refuse Pile Rec
TrapezoidalCha
Manning's Formr
Channel Depth

Input Data

Mannings Coeffic 0.035 ft*-t'ry
Slope 032500 fVft
Left Side Slope 2.00 V : H
Right Side Slope 2.00 V : H
Bottom Width 1.00 fi
Discharge 0.50 cfs

Results

6r ,, t"^ct.

Depth
Flow Area
Wetted Perimr
Top Width

Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energ
Froude Numb,
Flow Type

W
0.2 ft,

1 .46 f t
1 .21  f t
0 .19 f t

0.040547 fvft
2.21 fUs
0.08 ft
0.28 ft
0 .90

Subcritical

t ,c ' o /4-

untitled.fm2
01 /16 /06  10 :O1 :32  AM

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6.0 [614b]

@ Haestad Methods, Inc. (2O3) 755-1666 Page 1 of 1



Project Description

RD4 Maximum Slope
Worksheet for Trapezoidal Channel

EL
naA t-€@

Project Engineer: Richard White
FlowMaster v6.0 [614b]

Worksheet
Flow Element
Method

Solve For

Refuse Pile Rec
TrapezoidalCha
Manning's Formr
Channel Depth

lnput Data

Mannings Coeffic 0.035 {La.t:;V
Slope 114400 ft|ft
Left Side Slope 2.00 V: H
Right Side Slope 2.00 V : H
Bottom Width 1.00 ft
Discharge 0.50 efs

Results

Depth 0.14 ft
Flow Area 0.1 ft2
Wetted Perim 1.31 ft
Top Width 1.14 ft
Crit icalDepth 0.19 ft
CriticalSlope 0.040546 fUft
Velocity 9ge-:Us
Velocity Head 0.18 ft
Specific Energ 0.31 ft
Froude Numb, 1.64
Flow Type iupercritical

untitled.fm2
01 /16 /OG 10 :O2 :20  AM

< ,,o {rr OL

6-ra"^*t

EarthFax Engineering lnc
37 Brookside Road Waterbury, CT 06708 USA@ Haestad Methods. lnc. (2O3) 755-1666 Page 1 of 1
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BONDING AND INSURANCE



Canyon Fuel Company, LLC
Dugout Canyon Mine

Refuse Pile Amendment
January 2006 2€€3

TABLE OF CONTENTS

Section Page

CHAPTERS . . .  . . . 8 -1

810  BONDINGDEFIN IT IONSANDDIV IS IONRESPONSIB IL IT IES  . .  . . . . . .  8 -1

820  REQUIREMENTTOFILEABOND . . . . . 8 - , 1

830  DETERMINAT IONOFBONDAMOUNT . . . . . . 8 -1

840 GENERAL TERMS AND CONDITIONS OF THE BOND . . .  .  8-2

850 BONDING REQUIREMENTS FOR UNDERGROUND COAL MINING AND
RECLAMATIONACTIV IT IES . . .  , . . . . . 8 -2

860  FORMSOFBONDS. .  . . . . 8 -2

870  REPLACEMENTOFBONDS . . . . 8 -2

880 REQUIREMENTS TO RELEASE PERFORMANCE BONDS . .  .  .  .  8-2

890 TERMS AND CONDITIONS FOR LIABILITY INSURANCE . .  .  .  .  .  8-2

ffi

io,ns

8-i i



Canyon Fuel Company, LLC
Dugout Canyon Mine

Refuse Pile Amendment
January 2006 2€03

CHAPTER 8

BONDING AND INSURANCE

810 BONDING DEFINITIONS AND DIVISION RESPONSIBILITIES

This chapter provides information regarding the bonding for coal mining and reclamation operations

at the Dugout Canyon Mine Refuse Pile. CFC will have on file with the Division a bond or bonds

made payable to the Division for performance of all the requirements of the State Program.

820 REQUIREMENT TO FILE A BOND

Thedisturbedarea(15.60acres)coveredbythebondisoutlinedonRAPlate5-1 ofthisamendment.

The disturbed area and specific acres to be reclaimed are discussed in Section 340. The

performance bond period is forthe duration of the coal mining and reclamation operations including

the extended period designated by the Division. The bond is in the form of a surety bond and is

described in Section 860 of the M&RP.

830 DETERMINATION OF BOND AMOUNT

The reclamation bond (direct and indirect costs) for the Dugout Canyon Mine refuse pile site is found

inAppendix5-6oftheM&RP'@).Themostcurrentformu|asfromtheoff ice

of Surface Mining, Handbook for Calculation of Reclamation Bond Amounfs, *rpril-2000 were used

to determine the coverage necessaryfor reclamation (Means, 2006). Additionaldetails concerning

theestimatecanbefoundinSections540,and550ffiofthisamendment.+{rc

ThebondcoVeragewi| |beadjustedpertheDivis ion's

determination of required bond coverage.

8-1



Canyon Fuel Company, LLC
Dugout Canyon Mine

Refuse Pile Amendment
January 2006 20€3

840 GENERAL TERMS AND CONDITIONS OF THE BOND

Refer to Chapter 8 of the approved M&RP.

850 BONDING REQUIREMENTS FOR UNDERGROUND COAL MINING AND RECLAMATION
ACTIVITIES

Refer to Chapter 8 of the approved M&RP.

860 FORMS OF BONDS

Refer to Chapter 8 of the approved M&RP.

870 REPLACEMENT OF BONDS

Refer to Chapter 8 of the approved M&RP.

880 REQUIREMENTS TO RELEASE PERFORMANCE BONDS

The applicant will comply with the requirements described in Section R645-301-880 of the Division

regulations when applying for the release of performance bonds.

890 TERMS AND CONDITIONS FOR LIABILITY INSURANCE

Certificates of Insurance issued forthe Dugout Mine are included as Appendix 1-2 of the M&RP. For

additional information refer to Chapter 8 of the approved M&RP.

8-2




