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® PACIFICORP

DES-BEE-DOVE MINE

PHASE 3
RECLAMATION PLAN
C/015/017

100 Legal and Financial Information (R645-301-100)

This application for a mining and/or reclamation permit is submitted to the State of Utah,
Department of Natural Resources, Division of Oil, Gas and Mining, in accordance with the Utah
| Coal Mining and Reclamation Act, Title 40, Chapter 10, U.C.A., 1953 (as amended); the applicable
‘ ‘ rules and regulations adopted thereunder; the Surface Mining Control & Reclamation Act of 1977,
j and applicable regulations adopted thereunder (30 CFR 770, et seq.), the Cooperative Agreement
between the State of Utah and the United States Secretary of Interior, and other applicable laws and

regulations.

R645-301-100 GENERAL CONTENTS

All Legal and Financial Information pertaining to the Des-Bee-Dove Mine is located in the

Supplemental Volume entitled:
PacifiCorp Legal and Financial Volume

Cottonwood Mine C/015/19 Deer Creek Mine C/015/18
Des-Bee-Dove Mine C/015/017 Trail Mountain Mine C/015/009
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R645-301-200 SOILS

The material presented in the following sections of R645-301-200 Soils, represent the minimum
requirements for information on soil resources which will be included with this reclamation plan.

R645-301-210 Introduction

The Des-Bee-Dove sediment pond is located below the reclaimed mine site in an unnamed
canyon on the southern end of East Mountain. This area is characterized by nearly vertical
sandstone cliffs which overlie less steep shale slopes. All bedding is nearly horizontal. The
terrain near the site is distinguishable by its local exposures of rounded hills, where fresh
shale outcrops occur. Flat shale and sandstone debris flow areas exist where storm runoff has
eroded steep gullies. Access to the pond uses an existing Class III dirt road which spurs off
the Des-Bee-Dove junction road (now Emery County road #412) and leads to the mine
sedimentation pond. Approximate length of the road is 4,000 feet.

Construction of the Des-Bee-Dove sedimentation pond was completed in April, 1980. This
pond was designed and built to impound the runoff from a 10yr/24hr storm event. The

. capacity of the pond is 19.8 ac. ft. (2 ac. ft. for sediment and 17.8 ac. ft for runoff). During
development of the pond, subsoil was stored on-site. An interim vegetative cover was
planted on this pile to control erosion and to enhance its biotic characteristics.

R645-301-220 ENVIRONMENTAL DESCRIPTION

R645-301-221 Prime Farmland Investigation

As discussed in Volume 1, Part 2, page 2-223, no lands withing the Des-Bee-Dove mine
permit area qualifies as “Prime Farmlands” for the following reasons:

1. Historically the lands prior to construction were not used as a crop land.
2. The slopes of the surrounding the portal area exceed 10 percent.
3. There is no developed water supply qualifying as an irrigation source.

Appendix A includes a copy of the original determination from the Soil Conservation
Service (now Natural Resource Conservation Service, NRCS) for the soils within the Des-
Bee-Dove mine permit area.

|
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R645-301-222 Soil Survey

A complete discussion of the soil surveys, sampling, and soil resources of the Des-Bee-Dove
mine permit area are found in Volume 1, Part 2, pages 2-170 - 2-190 and 2-223 - 2-228 . A
general discussion for the pond area is presented below.

At the pond site all bedrock is composed of the Masuk Shale Member of the Mancos Shale
Formation. This rock is a blue-gray mudstone which weathers to a lighter colored clay
material. Severe weathering penetrates roughly 5 feet into fresh shale outcrops and consists
of a hard clay layer approximately 1 foot thick covering a fractured zone approximately 4
feet thick. The mudstone becomes slick when crushed to sand sizes and exposed to water. It
has a tendency to slake in water, especially when weathered.

Overlying the Masuk Shale are loose materials consisting mostly of gravels and sands
intermixed with cobbles and boulders. These represent debris flows which have stabilized
above the previously eroded shale. Adjacent to outcrops of shale, the sands and gravels are
overlain by silty clay derived from the shale. The top 10 feet of silty clay in the pond area is
of such an origin. This material has a low permeability.

Soils in the pond area are classified as skeletal mixed mesic Lithic Ustorthents and Xerollic
Calciorthids. The soil material above the shale is about 15 inches thick and is high in
gypsum. Vegetation is dominated by saltbrush. No soil sampling has been conducted in the
area of the pond. Refer to Map 2-16 in Volume 3. A pedon description for the two
classifications is given below.

LU Lithic Ustorthents, 40 - 70% Slopes

Rock outcrop is dominantly from sandstone and shale. The boulders in the rubble land
are from sandstone (75%).

Ustorthents soils are shallow and formed in material derived from sandstone.
Permeability is moderately rapid in the soil material above the rock (25%).

Taxonomic classification' is loamy-skeltal mixed mesic Lithic Ustorthents. Pedon
description follows:

A
0-4 inches; pale brown (10YR 6/3) very gravelly loam; olive brown (2.5YR 5/4) when
moist; weak, fine granular structure; friable, slightly sticky. Slightly plastic; few fine,

'Reclassified by Dr. A. R. Southard in May, 1989.

|
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medium and coarse roots; common fine and few medium pores; 55% gravel; moderately
calcareous, carbonates are disseminated; moderately alkaline 9pH 8.3); abrupt wavy
boundary.

C

4-14 inches; light gray (2.5YR 7/2) extremely flaggy. Fine sandy loam, light yellowish
brown (2.5YR 6/4) when moist; massive; very friable; few fine, medium, and coarse
roots; 40% flagstone; 30% channeres; strongly calcareous, carbonates are desseminated;
strongly alkaline (pH 8.8); abrupt smooth boundary.

R
14 inches; sandstone.

XC Xerollic Calciorthid
A

1
0-3 inches; brown (10YR 5/3 when moist); silt loam/ gravelly with scattered rocks;
granular, soft, loose, slightly sticky, slightly plastic; moderately calcareous, pH 8.2; few
small and medium roots; boundary gradual.

I A,

3-18 inches, pale brown (10YR 6/3 when moist); loam, gravelly with scattered rocks;
small angular blocky, friable, slightly sticky, slightly plastic; moderately calcareous;
common small and medium roots, some large relic roots; some clay buildup at 14 inches,
cobble bed at 18 - 20 inches.

Ce
> 20 inches; light brownish gray (10YR 6/2 when moist) caliche; rocky; massive, very
hard, strongly calcareous; few medium roots; a cemented caliche layer.

C
Depth varies but consists mainly of bedded cobbles and rocks.

A soil survey conducted by the Soil Conservation Service? describes this area as rock land.
This land type moderately eroded with 50 to 70 percent of the surface covered with stones,
boulders, and outcrops of shale and sandstone. Slopes are steep to perpendicular, but
typically between 50 and 80 percent.

. 2Soil Survey, Carbon-Emery Area, Utah, December, 1970, SCS, et al.

]
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This land type has no value for farming, though some areas have a sparse cover of grass,
sagebrush, pinion and juniper, mostly on north and west exposers. Capability is rated at
VIIIs-3 (non-irrigated) and described by the survey as bare, steep ledges of rock land on
which plants do not grow. The only use is for wildlife habitat, water supply, and esthetic
purposes.

R645-301-224 Substitute Topsoil

No separation of topsoil and subsoil occurred during the initial construction of the pond. Soil
was moved and stored in the subsoil storage locations indicated on Map 200-1 in the Maps
Section. During a pond cleaning exercise in 2004, sediment was piled and stored on the bank
edges of the pond to comply with storage volume restrictions and to save this sediment for
reclamation use. Additional sediment remains as an “island” in the middle of the pond. The
total sediment quantity is approximately 3,146 cubic yards.

As shown on Map 200-1, a topsoil salvage area has been identified as a good source of
substitute topsoil. Soil analysis of this area is found in Appendix B as site DBD505. The top
one foot of this material (approximately 640 cubic yards) will be salvaged and stored for use
as a topsoil covering or A horizon. The sample analysis results in Appendix B characterizes

. the pond sediment material as having a clay loam to silty clay loam texture. SAR’s are fair to
very good. The subsoil material cut from the topsoil salvage area is characterized as a sandy
loam. To enhance the permeability of the pond sediment material, this subsoil material
(5,500 cubic yards) will be mixed with the pond sediment material (3,146 cubic yards). This
enhanced material will be utilized as a substitute B horizon for final reclamation The total
depth of salvaged A horizon material (1.5 inches) and B horizon material (7.2 inches) is
estimated at approximately 8.7 inches.

As mentioned in Section R645-301-241: Soil Redistribution, the top two feet of the subsoil
pile will be stripped and salvaged and used as a substitute topsoil. Half of this material
(approximately 890 cubic yards) will be redistributed over the soil redistribution area adding
and extra 2" to the total depth of the A and B horizons or 10.7 inches. The remaining half
will be redistributed back over the subsoil storage area for use as a substitute topsoil cover.

Both disturbed and undisturbed sample locations are identified on Map 200-1 in the Maps
Section. Samples of the pond sediment material and native topsoil material were collected to
a depth of two feet and analyzed as a composite. Soil samples collected at the subsoil storage
area (Map 200-1) were collected in two locations; DBD105 and DBD205. Samples were
collected at one foot intervals to a depth of 14 feet and 11 feet, respectively. Sample analysis
results are reported in Appendix B.

As shown in the mass balance table on Map 500-1, there is approximately 12,714 cubic yards
. of soil stored at the subsoil storage location. Sample analysis results show that the top two

|
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feet is suitable for use as a substitute topsoil. No topsoil was ever salvaged when soil was
stored in this location. Once excavation operations of this area uncover native soil below the
subsoil pile, and additional two feet will be excavated and redistributed. The stored substitute
topsoil material will then be redistributed as mentioned above.

Side cast soils along the pond access road will be used to reclaim the road. A track-hoe or
similar machine will be used to relocate this material. No sampling has been or will be
conducted on these soils.

R645-301-230 OPERATION PLAN

During the initial construction phase of the sediment pond, it was determined that no topsoil
existed in sufficient quantities to warrant separate removal and storage. Therefore, only subsoil
has been stockpiled at the location indicated on Map 200-1 in the Maps Section. Approximately
12,714 cubic yards of material were removed using scrapers and transported to the stockpile
location. The stockpile is protected by berms, diversions and sediment control structures.

The sediment pond was designed to store 2.0 ac. ft. of sediment. When this volume was reached,
the pond was decanted and cleaned. Sediment cleaned from the pond was excavated using a
track-hoe and transported by truck to the Cottonwood waste rock site.

The Des-Bee-Dove pond access road is an existing Class III dirt road which spurs off EC #412
and leads to the mine sedimentation pond. Approximate length of the road is 4,000 feet.

For mining purposes this road allows access to the pond for maintenance and inspections. The
road has been constructed to follow the natural topography to the extent possible. Road width is
approximately twelve (12) feet wide. The overall road grade is approximately 2.2 percent with a
maximum pitch grade of 16.4 percent for a distance of 100 feet. Cross-sectional maps can be
reviewed in the Engineering Section. The road will remain until reclamation.

R645-301-240 RECLAMATION PLAN

The following includes plans for redistribution of soils, use of soil nutrients and amendments and
stabilization of the pond area.

R645-301-241 Soil Redistribution

The pond and access road areas will be recontoured to establish overland flow in all
disturbed areas. Materials used to accomplish recontouring come from the dam, the subsoil
pile, the pond sediment, and native topsoil. The materials used to construct the dam
(approximately 13,166 cubic yard) will be used to fill the area along the steep cuts on the

|
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west side of the pond. Next, the subsoil (approximately 12,714 cubic yards) from the subsoil
storage area will be redistributed to develop the final contours as shown on Map 200-2 and
maps in the Engineering Section. As mentioned in R645-301-224 Substitute Topsoil, the
pond sediment material (approximately 3,146 cubic yards) will be used as a substitute B
horizon and distributed over the fill in the pond area. The subsoil material (estimated at 5,500
cubic yards) cut from the topsoil salvage area will be redistributed evenly over the top of the
pond sediment material and mixed using the ripper of the bulldozer. The native topsoil
salvaged from the same area will be redistributed to serve as the substitute A horizon,
bringing the reclaimed site to final grade. Map 200-2 illustrates a typical diagram of soil
placement.

The pond access road will be regraded using a trackhoe to blend with the surrounding natural
topography. This will be accomplished utilizing the material which was side cast during the
initial construction of the road.

Sediment Pond Area: The sediment pond area (not including the access road) consists of
a 4.6 acre area. This area will be contoured using the stored subsoil
material and dam material. There is approximately 13,166 cubic
yards of usable dam material (see discussion below) and 12,714

. cubic yards of subsoil. Using these materials and the remainder of
the cut as outlined in R645-301-500: Engineering for recontouring
totals approximately 32,123 cubic yards. Sediment pond fines, top
two feet of the subsoil pile, and native topsoil and subsoil (refer to
Map 200-1 for soil sampling locations and Appendix B for
sampling procedures and results) will be used as a final covering
(substitute A and B horizons) over the entire soil distribution area.
Total cover depth of the A and B horizon is estimated at 10.7
inches.

The dam consists of; 1) an outer armoring consisting of gravel,
cobbles, and boulders (18" max. dia.), 2) an inner shell consisting
of clay, silt, sand, gravel, and cobbles, and 3) an impervious liner
between the outer armoring layer and inner shell consisting of
severely weathered and decomposed shale. Dozers and trackhoes
will be used to regrade this area and reestablish the natural
drainage. Reconstructed slopes will be placed on a 2H:1V or flatter
configuration. Various sized rock and boulders will be place on
prepared slopes and nested in random locations. Rock positioning
will help provide a natural esthetic appearance.

Prior to excavating and redistributing the subsoil, the top two feet
‘ of the material will be stripped off and temporarily stored. The

e ____________________________________________________________________________________|
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Access Road:

Soils PacifiCorp

remainder of the subsoil will be excavated and redistributed as
outlined in R645-301-241: Soil Redistribution, Table 5-1 and
R645-301-553: Backfilling and Grading. Once excavation
operations uncover native soil below the subsoil pile, an additional
two feet will be excavated and redistributed. Half of the stored
substitute topsoil material will be redistributed over the subsoil
storage area and mix into the existing surface and pocked. The
remaining half will be redistributed over the soil redistribution area
as shown on Map 200-2.

The drainage channel will be developed in its approximate original
location. The channel bottom is Mancos shale bedrock and will not
require riprap. The reconstructed channel will be morphologically
similar to the segments above and below the disturbed area. The
channel will be capable of handling a 100yr/6hr storm event (refer
to the Hydrology Section for channel design).

Note on Map 200-2 that the disturbed boundary area will become
0.13 acres larger at the completion of reclamation.

The main access road consists of approximately 2.27 acres of
disturbed land. Final reclamation of the access road will include
removal of concrete drainage controls (cross-mains). This material
will be buried on-site and the natural drainage channels will be
reestablished.

Because of the limited and dispersed nature of topsoil and
vegetation in this area, recontouring of the slopes will be
performed in a manner that will minimize additional disturbance.
Fill slopes will be restored utilizing existing material that was used
to construct the road. Minor cut slopes will be reshaped to blend
with the natural contour of the area.

The major cut slopes located at stations 8+00 to 10+00 and 17+35
(refer to map #500-3 in the Engineering Section) will be left in
place. These cut slopes are located in areas where similar slopes
occur naturally and reduction of the slopes would result in
destruction of a significant amount of established vegetation. The
area will be contoured and roughened by deep gouging and will
model the existing topography.

October 2005
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R645-301-242.130 Erosion Control

Deep gouging or pocking will be used to control sediment at the Phase 3 area. These
techniques require a track-hoe or similar machine to roughen the disturbed area in a
random and discontinuous fashion using the bucket.  Pockmarks created are
approximately three (3) feet in diameter and one and one-half (1 Y2) feet deep. The
pockmarks are designed to capture or trap precipitation, promoting infiltration. Gouging
serves to control erosion through water retention, thus enhancing vegetation growth.
Because of the water retaining capabilities of deep gouging techniques, contribution of
sediment above background levels are not expected. All exposed surfaces will be
protected and stabilized as discussed in R645-301-300.

R645-301-243 Soil Nutrients and Amendments

Nutrients and soil amendments will be applied to the redistributed material when deemed
necessary by assessment of the laboratory analyses. Laboratory analyses for the redistributed
topsoil will be compared to soil samples collected from the undisturbed areas. Nutrients and
amendments will be added, to make the redistributed soil similar to the undisturbed soils and
aid in establishment of the vegetative cover. The nutrients can be added when hydroseeding

. or by broadcasting. If the nutrients and amendments are broadcast to the ground surface they
will be intermixed with the soil during placement.

R645-301-244 Soil Stabilization

Various sized rocks and boulders (litter) will be randomly positioned throughout the Phase 3

Area and along the access road to enhance vegetation establishment, create micro habitats
| and to help provide natural esthetic appearance. Where it is deemed necessary, especially on
slopes greater than 20%, a soil tackifier (refer to R645-301-300: Biology, Seeding
Techniques) will be incorporated into the reclamation process to stabilize soil material.

| R645-301-244.300 Rills and Gullies

Rills and gullies, which develop in areas that have been regraded and topsoiled and
which either; 1) disrupts the approved postmining land use or the reestablishment of the
vegetative cover, or 2) causes or contributes to the violation of water quality standards
for receiving streams will be filled, regraded, or otherwise stabilized

|
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R645-301-250 PERFORMANCE STANDARDS

All topsoil and subsoil will be removed , maintained and redistributed according to the plan
given under R645-301-230 and R645-301-240.

All stockpiled topsoil and subsoil will be located, maintained and redistributed according to
plans given under R645-301-230 and R645-301-240.

|
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Pacificorp
Des-Bee-Dove Mine
Appendix XVI

Phase 3
Reclamation Plan

APPENDIX A

Prime Farmland Determination Letter

Note: The permit boundary in Exhibits A, B, and C has been amended since the writing of this letter.
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C. E. Shingleton o
Director of Permitting, {::3’:-73923
Compliance and Services -
Mining and Exploration A
tah Power & Light Company . HNING AN
P. 0. Box 899 SPLORATION

Salt Lake City, Utah 84110
Dear Mr. Shingleton:

Keith £. Beardall, District Conservationist, Price, Utah, has handled the
field investigation concerning the are: described in your letter of November
1, 1983.

According to observetions and dete coliected, there ere no prime fermland
soils in the sites A, B, and C (Gesignated on the map you furnished). Soils

-— in these siies are 100 steep or above established irrigation systems which
elimincte the soils from the Prime Farmland category.

. We are retaining the mzp and your correspondence in this office for future
reference. Should you need additional information please call us.

Sincerely,

/

FERRIS P. ALLGOOD
tete Soil Scientist
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Tne Soi Conservenion Service
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Appendix XVI
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Reclamation Plan

APPENDIX B

SOIL SAMPLING PROCEDURES AND RESULTS
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APPENDIX B

SOIL SAMPLING PROCEDURES

Sampling will be conducted by a qualified person by random examination of the pond sediment
material used to construct final reclamation fill contours prior to placement. Two samples
locations will be sampled. Samples will be taken at one (1) foot intervals throughout the depth of
the sediment. Table 2 in the Guidelines for Management of Topsoil and Overburden for
Underground and Surface Coal Mines to determine if the material is acid and/or toxic forming.
If this material is found to be acid and/or toxic it will be covered with four (4) feet of non-acid
forming or toxic forming material. Results of the analysis will be reported at the end of this
appendix.

. ___________________________________________ |
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APPENDIX B

SOIL SAMPLING RESULTS
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R645-301-300 BIOLOGY

The material presented in the following sections of R645-301-300 Biology, represent the
minimum requirements for vegetation, fish and wildlife information which will be included with
this reclamation plan.

R645-301-310 INTRODUCTION

The Des-Bee-Dove sediment pond area covers approximately 6.9 acres of disturbed lands below
the main mine facilities and includes the pond and access road (refer to Map 300-1 in the Maps
Section). The pond disturbed area is separated from the main mine disturbed area by an
undisturbed ephemeral drainage that transports runoff from the surrounding area through the
pond facility. The pond is currently treating mostly undisturbed drainage from the surrounding
area.

Pond construction was completed in 1980 and has been treating runoff since that time. Very
rarely does the pond ever discharge. Reclamation of the main mine disturbed area was completed
in 2003. Sediment contributions from this area is negligible as modeled by the RUSLE (refer to
Appendix XIV Phase 1 Reclamation Plan). Based on examination of the sediment, the material
consists of weathered shale high in salts.

A final seed mixture was developed in cooperation with the Division for reclamation of the
Phase 3 area. This seed mixture will utilize a Salt-Desert Shrub mix and will produce diverse
vegetation using native seeds common to the area. This mixture is outlined later in the chapter.
Additional biology resource information can be referenced in Volume 1, Part 2 of the Des-Bee-
Dove MRP.

R645-301-320 ENVIRONMENTAL DESCRIPTION

As described above, vegetation information can be referenced in Volume 1, Part 2, pages 2-114
through 2-170 in the Des-Bee-Dove MRP. Wildlife information can be referenced in Volume 2,
Part 4, pages 4-83 through 4-115. These pages contain environmental resource information of
the entire Des-Bee-Dove mine site area.

R645-301-330 OPERATION PLAN

The sediment pond area will be reclaimed to enhance the vegetation and wildlife resources of the
area. The disturbed area of the pond and access road covers approximately 6.9 acres. This area
has been protected during mining activities using sediment control structures and an aggressive
vegetative cover to control erosion. It will be restored to the conditions that rival the conditions
which existed prior to surface mining and reclamation activities.

e —————————————— |
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R645-301-340 RECLAMATION PLAN

The Phase 3 Reclamation Plan for the Des-Bee-Dove Mine sediment pond and access road area
is detailed in R645-301-500. Seeding and planting techniques and measures that follow
recontouring processes are included in this section.

R645-301-341 Revegetation

Seeding will take place as contemporaneously as is practical following contouring/pocking
of the area being reclaimed. A certified weed free hay (i.e. alfalfa, etc.) mulch will be
incorporated into the soil following contouring at a rate of 2000 Ibs./ac. The hay mulch will
be run through a grinding tub and blown evenly onto the recontoured surface.

Pocking techniques (as described in R645-301-700: Hydrology) will mix the hay mulch into
the upper portions of the soil. The seed mixture will be applied by hand broadcasting,
mechanically, or by hydroseeding. If the seed is broadcast, seeding will take place
immediately prior to hydromulching. If the seed is hydroseeded, a small amount of wood
fiber mulch will be added to mark the area of coverage during application.

. After the seed is applied, the entire area will be hydromulched with a wood fiber or other

acceptable mulch. The mulch will be applied at a rate of 2000 Ibs./ac. for cover and

protection. A tackifier (plantago or other similar tackifier) will be added to the mulch and

applied at a rate recommended by the manufacturer. Mulch and tackifier will be applied
simultaneously.

Table 3-1 lists the seed mixture that has been established for the disturbed area of the Des-
Bee-Dove sediment pond and access road area.

|
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Table 3-1: Seed mixture for the Des-Bee-Dove sediment pond and access road.

Thickspike wheatgrass Elymus lanceolatus 3.0
Western wheatgrass E. smithii 4.0
Basin wildrye E. cinereus 4.0
Indian ricegrass Stipa hymenoides 3.0
Alkali sakatoon Sporobolus airoides 0.25
Lewis flax Linum lewisii 1.0
Globemallow Sphaeralcea grossularifolia 0.5
Fourwing saltbrush Atriplex canescens 2.0
‘ Mat saltbrush A. corrugata 2.0
‘ Shadscale A. confertifolia 2.0
‘ Winterfat Ceratoides lanata 2.0
Prostrata kochia Kochia prostrata 0.5

Measures to determine success of revegetation are those found in R645-301-350 of the Utah
Coal Rules.

R645-301-342 Fish and Wildlife

The drainage corridor that runs through the pond and access road area is ephemeral. There
are no aquatic habitat to establish or enhance. Channel restoration is described in R645-301-
‘ 700 Hydrology.

| Enhancement measures taken during the reclamation and liability period to reduce impact to
environment and wildlife are those that are conducted during normal reclamation activities.

Rock piles will be formed to create habitat for small mammals.

An established seed mixture with a proven value for wildlife.

Pocking techniques to create micro-niches for vegetation to control and limit erosion.
Mulch and tackifier will be used to promote vegetation and to control and limit erosion.

b N

|
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R645-301-350 PERFORMANCE STANDARDS

Signs will be placed around the planted slopes for there protection. The area will be entered only
to provide maintenance (as needed) and/or monitoring duties.

Weed control will not be undertaken unless it is determined necessary due to weed dominance
and delayed rate of succession. All noxious weeds will be eradicated either chemically or
physically if they become established on the site.

Rodent damage on revegetated areas will be assessed during monitoring periods. Species
specific control measures will be implemented as necessary.

Annual monitoring will also include inspection for rills and gullies. Should these be present, they
will be filled and the soil reseeded. Rill and gully repair will follow the regulations set forth in
the Coal Rules R645-301-357.360 through R645-301-357.365. As the need for repairs are
recognized, the Division will be notified and the affected area will be reported in the annual
vegetation report. Table 3-2 establishes a monitoring program that extends through the
responsibility period of the bond.

Table 3-2: Des-Bee-Dove reclamation monitoring schedule.

Al
AR
LR

* Monitoring is conducted twice per year during the spring and fall.

All vegetation sampling will be undertaken in the late summer for maximum plant growth. The
line intercept or ocular estimation methods will be used to measure cover and species
composition. The point-center quarter method will be used to measure shrub and tree density.

Productivity measurements will be a double sampling procedure of clipped plots and ocular
estimates. Rectangular plots (6.27 in. x 100 in.) will be randomly located in reference areas and
revegetation sites. Sampling will be at the 90% confidence level.

The reference area will be checked to detect any change from natural or man-induced activities
and to verify they are in fair or better condition. Sampling of the reference sites at the time of
bond release will be conducted concurrently with final reclamation sampling, using the same
methodology used to sample the reclaimed areas.

L |
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The standards for success to be applied for ground cover and production of living plants on the
reclaimed areas at the Des-Bee-Dove sediment pond area will be at least equal to 90% (with a
90% confidence level) to that of the respective reference area at the time of bond release. Cover
in the reclaimed areas will not be less than that required to achieve the approved post-mining
land use outlined in R645-301-400: Land Use and Air Quality.

At the time of bond release, or after the 10 year responsibility period has passed, similarity
between the reclaimed area and corresponding reference area will compare life forms and/or
species present in each community by the use of similarity indices. Indices of similarity provide
the means of mathematically comparing the plant communities in the two areas. One of, or a
combination of the three indices found in the Vegetation Guidelines, Appendix B will be used to
determine the similarity between the reclaimed and reference area. If another index (or
combination thereof) is used, Division approval will be required. Similarity will be considered
successful when the index value is at least 70% of the reference area.

All vegetation monitoring data will be reported annually. This report will contain a narrative of
the actual monitoring methods used, results, and a discussion of the overall success or failure of
each area. Raw data sheets will also be included in the annual reports. Standards attained at the
time of bond release will be approved by the Division of Wildlife Resources (DWR) and the
Division of Oil, Gas and Mining.

0 —————— e |
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R645-301-400 LAND USE AND AIR QUALITY

The material presented in the following sections of R645-301-400 Land Use and Air Quality,
represent the minimum requirements for information on land and air resources which will be
included with this reclamation plan

R645-301-410 LAND USE

The Des-Bee-Dove pond is located below the reclaimed mine site in an unnamed canyon on the
southern end of East Mountain. Because of limited space of the Des-Bee-Dove mine complex,
the sediment pond was located away from the surface facilities area and placed at the mouth of
the dry wash that drains the mine site and surrounding area. The pond was designed to collect
runoff waters from a 10yr./24hr. storm event from the entire drainage area. Construction of the
Des-Bee-Dove sedimentation pond was completed in April, 1980.

The sediment pond is located within State lands under a Special Use Lease Agreement
(S.U.L.A)) #1195. The access road falls within State lands and Federal lands managed by the
Bureau of Land Management (BLM).

R645-301-411 Environmental Description

The land use prior to coal mining and reclamation activities was grazing and wildlife. This
land use classification was identical to the use that was placed on the surrounding area.
Currently, the land use has been expanded to include industrial with the development of the
coal bed methane industry and recreation. Recreation was included prior to transferring the
Des-Bee-Dove haul road to Emery County in 1998. The road is currently named EC#412.

In 1997, PacifiCorp give a Notice of Intent (NOI) to the Division to reclaim the Des-Bee-
Dove mine and associated facilities, including the haul road starting from the
Cottonwood/Wilberg haul road (State Road 57) to the mine site. Emery County expressed an
interest in keeping the haul road within the County road system. In 1998, PacifiCorp received
Phase III bond release of the haul road from OSM and successfully transferred the permitted
road to the Emery County. This road is used for accessing gas wells and for general sight-
seeing recreation.

There are no public parks located on or adjacent to the Des-Bee-Dove sediment pond area.
However, the Castle Valley Pagent Site is located Southeast of the pond area. There will be
no impacts to the Pagent site due to any reclamation activities.

— |
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R645-301-412 Reclamation Plan

As described above the current land use of all Des-Bee-Dove permit areas is Grazing,
Wildlife, Industrial, and Recreation. These uses will be retained for the pond area after
reclamation is completed. The extended period of responsibility will continue for not less
than 10 years. The applicant feels that in the ten years following mining activities, there is
sufficient time to manage the vegetational establishment and growth to meet and achieve the
requirements of the postmining land uses as set forth in this plan.

R645-301-420 AIR QUALITY

Reclamation operations will be conducted in compliance with the requirements of the Clean Air
Act (42 U.S.C. Sec. 7401 et seq.).

Fugitive Dust Control : for all construction roads used by mobile equipment, fugitive dust will
be controlled by the use of water (except during freezing conditions). Treatment shall be of
sufficient frequency and quantity to retain an opacity within Utah Division of Air Quality
standards.

|
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R645-301-500 ENGINEERING

| The material presented in the following sections of R645-301-500 Engineering, represent the
| minimum requirements for engineering information which will be included with this reclamation
plan.

R645-301-510 INTRODUCTION

The Des-Bee-Dove pond is located below the reclaimed mine site in an unnamed canyon on the

southern end of East Mountain. Because of limited space of the Des-Bee-Dove mine complex,
the sediment pond was located away from the surface facilities area and placed at the mouth of
the dry wash that drain the mine site. The pond was designed to collect runoff waters from a
10yr./24hr. storm event from the entire drainage area. The dam was constructed of native
material found on site. It consists of; 1) an outer armoring consisting of gravel, cobbles, and
boulders (18" max. dia.), 2) an inner shell consisting of clay, silt, sand, gravel, and cobbles, and
3) an impervious liner between the outer armoring layer and inner shell consisting of severely
weathered and decomposed shale. Construction of the Des-Bee-Dove sedimentation pond was
completed in April, 1980.

. Subsoil was stored south of the pond along side the access road. This material will be used to
recontour the pond area. A siltation structure remains to treat runoff off of the subsoil pile. This
structure will be left in place until reclaimed.

The main access road consists of approximately 2.27 acres of disturbed land. Final reclamation

of the access road will include removal of concrete drainage controls (cross-mains). This
material will be buried on-site and the natural drainage channels will be reestablished.
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R645-301-540 RECLAMATION PLAN

This section will address pertinent criteria for reclaiming the Phase 3 area.

R645-301-541 General

The surface area of the Des-Bee-Dove sediment pond area contains very few surface
structures. These structures include a fence surrounding the pond, a concreted spillway,
decanting structure, and concrete ditches that cross the access road. All structures will be
dismantled and either removed from the area and disposed of off-site, or used as backfill on-
site. Only concrete structures will be used as a backfilling material. The entire area will then
be recontoured according to design and roughened by deep gouging.

R645-301-542 Narratives, Maps, and Plans

The reclamation plan for the sediment pond area includes procedures and a time table for
each major step of the reclamation process. Maps that show the extent of the disturbed area,
as well as, proposed final surface configurations are included for review. Table 5-1
establishes procedures for reclamation activities. Table 5-2 establishes a time table for each

. step in those procedures.

Table 5-1: Procedural Steps of Reclamation Time Table.

Reclamation Procedure Task

1. Non-coal waste clean-up. Remove and dispose of off-site all non-coal waste in and
around the disturbed area.

2. Fencing Removal. Remove and dispose of off-site all fencing that surrounds
the pond area.

3. Remove drainage control structures in Break-up and remove concrete spillway and bury on-site.
pond area.
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4. Backfilling and Grading.

Materials will be handled as required by
R645-301-242.100 through R645-301-
242.130.

Material Usage in Pond Area

Develop channel in pond area to its close approximate
location as shown on Map 700-1. Channel will be excavated
to bedrock eliminating the need for riprap. Contour area as
designed (see maps 500-2 through 500-5) and utilize
materials as outlined below.

Native Topsoil
Native topsoil will be salvaged from the area outlined on

Map 200-1. The top 18" will be stripped and redistributed
and utilized as the substitute A horizon

Sediment in Pond

The sediment cleaned from the pond will be redistributed
over the subsoil material. Volume of this material is
approximately 3,146 cubic yards. The subsoil material
excavated from the topsoil salvage area will be salvaged
and redistributed over the sediment pond material. Boulders
will be salvaged. The material will be mixed by ripping in
two directions. The mixed material will act as a substitute B
horizon.

Subsoil Pile

Prior to excavating and redistributing the subsoil, the top
two feet of the material will be stripped off and temporarily
stored. The remainder of the subsoil will be excavated and
redistributed as outlined in R645-301-241: Soil
Redistribution, Table 5-1 and R645-301-553: Backfilling
and Grading. Once excavation operations uncover native
soil below the subsoil pile, an additional two feet will be
excavated and redistributed. Half of the stored substitute
topsoil material will be redistributed over the subsoil
storage area and mix into the existing surface and pocked.
The remaining half will be redistributed over the soil
redistribution area as shown on Map 200-2. Volume of this
material is approximately 12,714 cubic yards. If boulders
exist in this pile, they will be salvaged and used as riprap.

Dam Material

Excavate boulder material and use in pond area for top
covering material and riprap. The remainder of the dam
material will be used as fill against the pond cut bank. The
combined volume of this material is approximately 13,166
cubic yards.

Recontour slope below sediment storage area to blend in
with surrounding topography.
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Access Road

Prior to backfilling, concrete ditches will be removed and
disposed of on-site. The road will be backfilled and graded
utilizing existing berms and material in fill areas of the
road. Topsoil material was not stripped or stored on-site,
therefore, fill will be distributed along the access road to
resemble the surrounding environment to achieve
approximate original contour and cut elimination. See
Figure 5-1 on page 5-7. Sub-drainages will be replaced
utilizing non-designed riprap channel bottoms.

5. Fill Compaction/Soil Stabilization.

Compaction will be applied as horizontal lifts of material
are placed. Lifts are not to exceed specifications listed in
RB&G’s Slope Stability Analysis (refer to Appendix XIV
Phase 1 Reclamation R645-301-500 Engineering Section :
Appendix C). Final slope preparation (blending 2H:1V
slope to the cutwall) will be accomplished with a track hoe.
Large boulders will be removed to allow compaction in the
separate lifts.  Various sized rock and boulders will be
placed on prepared slopes and nested into the material at
random locations. Rock distribution will be positioned to
help provide natural esthetic appearance. Overall
reconstructed slopes will be placed on a 2H:1V or flatter
configuration (refer to Map 500-3).

6. Reestablishment of Minor Drainages

Pond Area

Two minor drainages will be reestablished in the pond area:
1) drainage area off the sediment storage area north of the
pond, and 2) minor drainage east of pond.

1) Construction of this drainage will involve restoring
to a v-shaped channel. Bottom of channel will be lined
with 6"-minus riprap at least 1' in depth. Riprap will be
covered with at least 6" of soil. Channe] will merge into
main channel. Refer to Map 500-3.

2) Construction of this drainage will involve restoring
to a v-shaped channel over fill area. Bottom of channel
will be lined with 6"-minus riprap at least 1' in depth.
Riprap will be covered with at least 6" of soil. Channel
will merge into main channel. Refer to Map 500-3.

Reestablishment of Major Drainage

Main drainage will be placed in its approximate original
location. Drainage will be excavated to bedrock which will
eliminate the need for riprap. Toe of slopes will be armored
with boulders and covered with soil to protect against bank
erosion. Channel bottom width will mimic channel bottom
width above and below disturbed area. Refer to R645-301-
700: Hydrology for channel design.

If an instant occurs that the bedrock does not exist in the
channel bottom, these areas will be riprapped as outlined in
R645-301-700: Hydrology.
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. 7. Seed Area (refer to Biology Section) Seeding will be conducted contemporaneously with items 5,
6 and 7 (refer to R645-301-300 for seed mixture). Pocking

techniques will be used to control erosion from occurring on
the slopes. The seed mixture will be broadcast using a
“hurricane spreader” or applied using a hydro seeder. If the
seed mixture is broadcast, the area in question will be
seeded immediately prior to hydro mulching. If the seed
mixture is hydro seeded, a small amount of wood fiber
mulch will be added to mark the area of coverage during
application. After seeding, the entire area will be hydro-
sprayed with a wood fiber or other acceptable mulch and
will be applied at a rate of at least 2000 lbs./acre. A tackifier
(plantago or other similar tackifier) will be added to the
mulch and applied at a rate recommended by the
manufacture. Mulch and tackifier will be applied
simultaneously

8. Fugitive Dust Traffic control measures will be implemented to regulate
traffic speeds to ten (10) miles per hour maximum within
the construction and road haulage areas. Fugitive dust will
be controlled by spraying construction roadways with water
on an as needed basis.
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Table 5-2. Reclamation Schedule

Month

Activity

1. Remove Non-Coal Waste

2. Backfill/Grading

3. Reestablishment of Drainage

4. Seed Area

5. Hydromulch

R645-301-542.800 Reclamation Costs

Reclamation costs associated with the pond have not been recalculated since a substantial
portion of the current reclamation bond includes costs for reclaiming the haul road
(EC#412). These individual costs are no longer appropriate.

R645-301-550 RECLAMATION DESIGN CRITERIA AND PLANS

Backfilling and grading will be conducted as outlined on maps 500-2 through 500-5. Channel

construction will follow the design procedures outlined in R645-301-700: Hydrology.
Sedimentation from the main mine disturbed (final reclamation completed June 2003) has been
modeled using RUSLE to justify the removal of the sediment pond (refer to Appendix XIV, R645-
301-700: Hydrology).

| R645-301-552 Permanent Features

All reclaimed slopes will be roughened by deep gouging and will model the surrounding
topography. Pocks are constructed to retain moisture, minimize erosion and create and enhance
wildlife habitat.

If available, various sized boulders will be randomly placed on prepared slopes to help
provide a natural esthetic appearance. Rock piles will be constructed and randomly placed
throughout the reclaimed site to create habitat for small mammals.

R645-301-553 Backfilling and Grading

Backfilling and grading processes in the pond area will utilize existing material. No
importation will be required. Prior to and backfilling and grading, large boulders from the
. dam surface will be segregated and stored for use on slopes or as riprap. The material that
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was stored on the bank of the pond during previous cleaning operations will be moved to
allow for backfilling of the dam and subsoil material.

The dam material consists of approximately 13,166 cubic yards of usable backfill material.
Approximately 30% of this material is boulders. The boulders will be segregated and stored
in a location that does not interfere with reclamation activities. The remainder of the material
will be used initially to backfill the pond area.

There is approximately 12,714 cubic yards of subsoil material that will be used to fill the cut

of the pond. As mentioned above and in the Soils Section, the top two feet will be stripped

off and temporarily stored for use as a substitute topsoil in this area. The remainder of this
‘ material will be over-excavated two feet into the native and redistributed [as explained in the

Soils Section] using a dozer or other similar equipment. Overall reconstructed slopes will be
‘ placed on a 2H:1V of flatter configuration. Slope stability will be achieved based on the

results of the Phase 1 Reclamation Project (refer to Appendix XIV, Phase 1 Reclamation
Plan).

Topsoil will be excavated from the area shown on Map 200-1. This material will be

temporarily stored out of the way of the reclamation activities for future use. The segregated

sediment pond material will then be evenly redistributed over the fill to a depth of 7.2 inches.

. The area where the topsoil was removed will then be regraded as shown on the cross-sections

of Map 500-2. Large boulder from this area will be segregated out. The material excavated

‘ from this area will be redistributed over sediment pond material. A dozer will rip this
| material into the sediment pond material in two directions to mix the two materials together.

‘ As a final covering, the stored topsoil material will be redistributed over the entire regraded
site. Large boulders, segregated from the dam and topsoil salvage area, will be placed
randomly to provide a natural esthetic appearance. The substitute topsoil will also be
redistributed over the area of the subsoil storage and mixed into the native soil.

The channel will be constructed on bedrock. No riprap channel bottom or filter will be
required. As mentioned above, channel side slopes will be protected using boulders
segregated from the dam. Only the side slope of the outside radius of the channel will require
protection since higher flow rates will occur here. Protection will be used on both sides of the
channel in straighter sections if sufficient material exists. A 0.5 foot freeboard will be
included in the channel design. See R645-301-700: Hydrology for channel design.

Backfilling and grading along the access road will utilize the existing material used in the
construction of the road. Fill acquired from below the road will be transferred (refer to
Figure 5-1) to the road cut with a track-hoe. The access road is approximately 4000 feet long
and covers 2.27 acres of disturbance.
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Compaction to the fill slopes will be applied as horizontal lifts. Lifts are not to exceed
specifications listed in
Stability Analysis Report in
Appendix XIV, Phase 1
Reclamation Project. Fill
slopes will be constructed
at 2H:1V or flatter. If
available, various sized
boulders will be randomly
placed on prepared slopes
to help provide a natural
esthetic appearance as well
as slope containment. Rock
piles will be randomly
placed to create habitat for
small mammals. The
reclaimed slopes will be
roughened by deep gouging
and will model the
surrounding topography.

Figure 5-1: Typical Cross-Section
Sediment Pond Access Road

Minor channels passing through the access road area will be armored with rock to provide
protection against erosion. The rock will then be covered with soil to provide a growth
medium for a vegetative cover. Minor channel construction will mimic the contour of the
channe] above and below the disturbed area.

R645-301-553.110 Approximate Original Contour

All cut and fill slopes of the Des-Bee-Dove sediment pond and access road areas will
comply with the AOC provisions as outlined in the Utah Coal Regulations R645-301-
553.100 through R645-301-553.150. The main drainage channel will be reconstructed in
the approximate location that it was located prior to mining and reclamation activities.
All designs follow prudent engineering design practices.

R645-301-553-130  Slope Safety

All reclaimed slopes will be constructed to obtain a safety factor of 1.3. Compaction to
the fill slopes will be applied as horizontal lifts. Lifts are not to exceed specifications
listed in Stability Analysis Report in Appendix XIV, Phase 1 Reclamation Project. Fill
slopes will be constructed at 2H:1V or flatter. Using this slope construction method, as
recommended in the Stability Analysis Report, will result in the achievement of a factor
of safety of at least 1.3.
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R645-301-560 PERFORMANCE STANDARDS

Reclamation operations will be conducted in accordance with the approved permit and
requirements of R645-301-510 through R645-301-553.
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Sediment Pond Hydrology PacifiCorp
Phase 3 Reclamation

R645-301-700 HYDROLOGY

The material presented in the following sections of R645-301-700 Hydrology, represent the
minimum requirements for engineering information which will be included with this reclamation
plan

R645-301-710. INTRODUCTION

The Des-Bee-Dove pond is located below the reclaimed mine site in an unnamed canyon which
contributes to the Grimes Wash. Construction of the sedimentation pond was completed in
April, 1980. The pond was designed and built to impound the runoff from a 10yr/24hr storm
event. The capacity of the pond is 19.8 ac. ft. (2 ac. ft. for sediment and 17.8 ac.ft. for runoff)
and contains sediment from not only the disturbed area but also from a large undisturbed area
between the main mine site and the sediment pond. Most sediment that reaches the sediment
pond originates from the undisturbed Mancos Shale slopes above the pond.

Reclamation of the pond will reestablish the drainage in its approximate original location. Minor
drainages will be recontoured to allow overland flow from above the disturbed areas to flow
freely into the main channel. These drainages will be rock armored (if needed) to protect against
erosion, covered with soil and vegetated.

All hydrologic information for the Des-Bee-Dove mine site can be reviewed in Appendix XIV
(Phase 1 Reclamation Plan) and Appendix XV (Phase 2 Reclamation Plan). These references
contain detailed hydrologic information that include; surface and ground water information,
climatological information, PHC determinations, etc. of the Des-Bee-Dove mine site and
surrounding area. The disturbed area of the sediment pond and access road consists of
approximately 6.9 acres.

Justification to reclaim the pond prior to the establishment of vegetation has been conducted
through the use of the Revised Universal Soil Loss Equation (RUSLE). RUSLE is a set of
mathematical equations that estimate soil losses and sediment yields resulting from rill and
interrill erosion. Sediment loss and sediment yield was compared for both the undisturbed and
disturbed areas at the Des-Bee-Dove mine site. The model shows that by utilizing deep gouging
techniques during recontouring operations along with broad employment of mulches and
tackifiers, erosion is controlled to a point that runoff is minimized and does not contribute
additional sediment to stream flow above the background levels. Refer to Appendix XIV, Phase
1 Reclamation Plan for details.

|
October 2005 R645-301-700 Hydrology 1




Sediment Pond Hydrology PacifiCorp
. Phase 3 Reclamation

R645-301-112 Certification

All reclamation cross-sections, maps and plans required by R645-301-722 as appropriate,
and R645-301-731.700 will be prepared and certified according to R645-301-512.

R645-301-720 ENVIRONMENTAL DESCRIPTION

R645-301-721 General Requirements

The existing pre-mining hydrologic resource of the East Mountain property is detailed in
Volume 9 - Hydrologic Section. The following section will discuss the hydrologic resources
pertinent to the Des-Bee-Dove Phase 3 Reclamation Area.

A. Existing Groundwater Resources

1. Groundwater Resources
2. Post Mine Gravity Discharge

B. Existing Surface Resources

. 1. Surface Water Resources
2. Surface Water Quality

A. Existing Groundwater Resources
1. Groundwater Resources

The characteristics and usefulness of a groundwater resource are dependent upon the
geology of the water-bearing strata and on the geology and hydrology of the recharge
area. Groundwater movement and storage characteristics are dependent on the
characteristics of the substratum. To facilitate an understanding of groundwater of the
East Mountain property including the Des-Bee-Dove Mines refer to Volume 9 -
Hydrologic Section for a complete discussion of pertinent regional hydrologic and
geologic features.

No groundwater resources have been documented associated with the Des-Bee-Dove
Phase 3 Reclamation Area.

‘ October 2005 R645-301-700 Hydrology 2




Sediment Pond Hydrology PacifiCorp
| . Phase 3 Reclamation

2. Post Mine Gravity Discharge

As discussed previously, the Des-Bee-Dove Mine area is one of the oldest developments

within the region. The strata east of the Deer Creek Canyon fault (separates

Wilberg/Deer Creek from the Des-Bee-Dove operations) are dry. Post mine gravity
| discharge will not occur at the Des-Bee-Dove breakouts that could potentially impact the
| reclamation of the Phase 3 area.

B. Existing Surface Water Resources
1. Surface Water Resources

The PacifiCorp permit area including the Des-Bee-Dove Mine area is located in the
headwater region of the San Rafael River Basin. The surface drainage system of the Des-
Bee-Dove Mine area is confined exclusively to the Cottonwood Canyon Creek drainage
system (refer to Vol. 9 - Hydrologic Section: Map HM-1). For a complete discussion of
the surface water systems of the East Mountain property including the Des-Bee-Dove
Mine area refer to Volume 9 - Hydrologic Section.

| The Des-Bee-Dove Mine Phase 3 reclamation area consists of approximately 6.9 acres
| ‘ located on a south to southeast facing slope in an un-named canyon which reports to the
| Grimes Wash drainage. Surface flow prior to any mine development consisted of sheet
flow downslope, intersecting the un-named wash which bisected mine development area.
As part of the Beehive/Little Dove breakouts development, all undisturbed runoff was
diverted away from the main mine facility to the undisturbed drainage through the use of
berms, ditches, and culverts. Drainage, both undisturbed and disturbed, reported to the
natural drainage below the tipple pad which flowed to the sediment pond.

As of June 2003, final reclamation has been completed and sheet flow returned on the
main mine area of the Little Dove/Beehive Mine area (Phase 1 Area), and Deseret Mine
area (Phase 2 Area). The reclamation plan for each area is found in Appendix XIV and
Appendix XV of the Des-Bee-Dove MRP.

2. Surface Water Quality

As discussed above, water from the portal terrace disturbed area was diverted through a
culvert which reported to the sediment pond located below the mine site. Flow from the
| un-named drainage of the Des-Bee-Dove area is ephemeral and is normally restricted to
storm events. Runoff from the entire area, including disturbed and undisturbed areas,
flows to the sediment pond. Discharge from the sediment pond is very infrequent.

. October 2005 R645-301-700 Hydrology 3
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R645-301-723 Sampling and Analysis

Water quality sampling and analysis of samples collected by PacifiCorp will be conducted
according to the "Standard Methods for the Examination of Water and Wastewater."
However, at the completion of the Phase 3 reclamation, the permitted UPDES discharge
point (UTG040022) will be eliminated. Future monitoring of the site will be determined after
appropriate consultation with local, state, and federal agencies.

R645-301-724 Baseline Information

PacifiCorp maintains an extensive groundwater and surface monitoring program to
characterize pre-mining and any mining-related impacts both to quality and quantity (refer to
Volume 9 - Hydrologic Section, for baseline information collected in and adjacent to the East
Mountain property). As an integral part of the permit application, an annual Hydrologic
Monitoring Report is prepared by PacifiCorp and submitted to appropriate government
agencies.

R645-301-724.100 Groundwater Information

No groundwater resources have been documented in or near the Des-Bee-Dove Phase 3
Reclamation area.

R645-301-724.200 Surface Water Information

A detailed description of all surface water bodies, i.e., streams and lakes, including
quality, quantity, and usage is given in section R645-301-711 of Volume 9 - Hydrologic
Section.

R645-301-724.300  Geologic Information

Applicable geologic information can be reviewed in the Geologic Section (R645-301-
600).

R645-301-724.400 Climatological Information

PacifiCorp operates a network of weather stations, including two at low elevations
(Hunter and Huntington power plants) and two at high elevations (Electric Lake and East
Mountain). Refer to Volume 9 - Hydrologic Section, and the Annual Hydrologic Reports
for a complete climatological description of the East Mountain permit area.

October 2005 R645-301-700 Hydrology 4
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R645-301-725 Baseline Cumulative Impact Area Information

Hydrologic and geologic data required to assess the probable cumulative impacts of the coal
mining and reclamation activities are presented in the Hydrologic (including the Annual
Hydrologic reports), Operational, and Reclamation sections of the permit applications.

R645-301-728 Probable Hydrologic Consequences Determination

Probable hydrologic consequence (PHC) determinations are based on extensive
investigations conducted to determine existing groundwater and surface water resources,
along with ongoing hydrologic research and comprehensive monitoring programs including
hydrology and subsidence. Data utilized to arrive at the conclusions presented in this section
were discussed earlier, and specific information pertaining to impacts to the hydrologic
balance will be discussed under the appropriate sections.

Description of the Mining Operation

Mining occurred at the Des-Bee-Dove mining area from 1890 through 1987. The Des-
Bee-Dove mines were a room and pillar operation mining from both the Hiawatha and
Blind Canyon seams (refer to Des-Bee-Dove MRP, Volume 2 Part 3 for complete

. details).

Geology

A detailed description of the geology (structure and stratigraphy) has been presented in a
previous section and will not be duplicated here. (Refer to Appendix XIV or XV, R645-
301-600 Geology).

Surface Water System

A detailed description of the regional and permit area surface water resources has been
presented previously. In general, the surface drainage system of the Des-Bee-Dove mine
area is within the an un-named drainage which reports to Grimes Wash.

Impacts to surface water due to the reclamation of the Des-Bee-Dove Phase 3
Reclamation area will be minor, both in terms of quality and quantity. A detailed
analysis of the associated impacts is described in the Hydrologic Balance section below.
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Hydrologic Balance - Surface Water System

As mentioned previously in this report, the drainage conveying runoff away from the
Des-Bee-Dove Phase 3 Reclamation area is an un-named drainage which reports to
Grimes Wash, a tributary of Cottonwood Creek. Protection of the hydrologic balance
from additional contribution of sediment solids will be addressed in the Mitigation and
Control Plan discussed below.

Mitigation and Control Plans

Sediment control measures will be implemented on the disturbed area to minimize

additional contributions of sediment solids to the receiving drainage. Sediment control

will include; surface contour manipulation (rough gouging), rock litter utilization

(various sized rock and boulders will be randomly positioned throughout the reclaimed
area to enhance vegetation establishment, create micro habitats, and to help provide
| natural esthetic appearance), and soil stabilization additives (alfalfa muich, soil tackifer
| and bonding agents). During routine monitoring (regular monitoring for environmental
compliance conducted on a monthly basis and special monitoring during and after
precipitation events), if erosion is identified silt fences will be installed and the surface
will be enhanced and seeded if necessary.

Hydrologic Balance - Groundwater

‘ As discussed in previous sections, no groundwater sources have been documented and
| post mine gravity discharge will not occur.

Mitigation

Due to the lack of groundwater resources a mitigation plan is not necessary for the Des-
Bee-Dove Phase 3 Reclamation area.

R645-301-729 Cumulative Hydrologic Impact Assessment

The Division will provide an assessment of the probable cumulative hydrologic impacts
(CHIA) of the proposed coal mining and reclamation operation and all anticipated coal
mining and reclamation operations upon surface and groundwater systems in the cumulative
impact area.

. October 2005 R645-301-700 Hydrology 6
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R645-301-730 OPERATION PLAN

Historically the Des-Bee-Dove sediment pond has been used to contain sediment from the mine
site disturbed areas. The pond has an associated discharge (although discharge was rare) that is
regulated through the Utah Pollution Discharge Elimination System (UPDES) and administered
by the Utah Division of Water Quality. This discharge point is monitored monthly of the water
quality parameters required by the State. These parameters are outlined in the mine’s UPDES
permit. Monitoring of this discharge point will be conducted as required until it is approved by
the Division of Water Quality that the site be eliminated. PacifiCorp will promptly notify the
Division by letter informing them of this elimination.

Water Monitoring Location Map: refer to Vol. 9 - Hydrologic Section: Map HM-1.
R645-301-731 General Requirements

This section contains plans to minimize disturbance to the hydrologic balance, to prevent
material damage, and to support approved post-mining land use.

R645-301-731.100 Hydrologic Balance Protection

Groundwater Protection

Although the analysis of the overburden samples tested has shown that no toxic or
hazardous materials are present, groundwater quality will be protected by handling earth
materials and runoff in a manner that minimizes infiltration to the groundwater system.
Two exceptions are anticipated to this generalization as part of the reclamation plan
including 1) the allowance for ponding and retention of water within disturbed areas
during the reclamation construction period to help control runoff and protect downstream
quality, and 2) the potential construction of small pools within reclaimed channel
sections. These issues will be discussed further in Section R645-301-760.

Surface Water Protection

Surface water quality will be protected by handling earth materials, groundwater
discharges, and runoff in a manner that minimizes the potential for pollution.
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R645-301-731.200 Water Monitoring
Groundwater

Due to the lack groundwater resources no groundwater plan is necessary for the Des-Bee-
Dove Phase 3 Reclamation area.

Surface Water

PacifiCorp has conducted baseline monitoring of surface waters within and adjacent to
the Des-Bee-Dove Mine Phase 3 Reclamation area (refer to Annual Hydrologic
Monitoring Reports). Long-term monitoring sites in Grimes Wash area have been
monitored quarterly since 1979. Monitoring equipment, structures used in conjunction
with monitoring the quality and quantity of surface water on-site and off-site will be
properly installed, maintained, operated, and will be removed by PacifiCorp when
approved by the Division.

Surface water will be monitored and data will be submitted at least every three months
for each monitoring location. Monitoring submittals will include analytical results from
each sample taken during the quarter. When the analysis of any surface water sample
. indicates noncompliance with the permit conditions, PacifiCorp will promptly notify the
Division and immediately take actions provided for in R645-300-145 and R645-301-731.

For point source discharges, monitoring will be conducted in accordance with 40 CFR
Parts 122 and 123, R645-301-751 and as required by the Utah Division of Water Quality
for the Utah Pollutant Discharge Elimination System permit until removal of the pond is
complete. The sediment pond discharge is the only point source that will be affected.
This point source will be eliminated with the removal of the pond. PacifiCorp will notify
the Division of Water Quality in writing when this site has been eliminated. PacifiCorp
will then notify the Division of Oil, Gas, and Mining when permission is granted to
eliminate monitoring from this site.

R645-301-731.300  Acid and Toxic-Forming Materials

Analysis of the overburden samples tested has shown that no toxic or hazardous materials
are present (refer to R645-301-600 Geology Section, Volume XIV Phase 1 Reclamation
for analytical results). Sampling of the pond sediment will be conduct prior to placement
of this material (see detailed sampling information in R645-301-200: Soils). Should this
material be found to be acid and/or toxic, it will be buried on-site or hauled to the waste
rock site for disposal.
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R645-301-731.500 Discharges

Refer to UPDES information in Appendix B in Vol. 9 - Hydrologic Section of the Des-
Bee-Dove Mine MRP. No post-mining discharges are planned within the Phase 3 area.

R645-301-731.600 Stream Buffer Zones

The Des-Bee-Dove Mine Phase 3 Reclamation area is located within 100 feet of an un-
named drainage which reports to Grimes Wash. Based on data collected by PacifiCorp,
the un-named drainage as well as Grimes Wash are ephemeral (refer to Volume 9
Hydrologic Section). Flow in the un-named drainage is extremely rare and short lived.
Buffer zones will not be required.

R645-301-731.800 Water Rights and Replacement

No water rights will be affected by the reclamation activities conducted at the Des-Bee-
Dove sediment pond.

R645-301-732 thru R645-301-764  Sediment Control

. Sediment control and sediment control measures will be developed to comply with the Utah
Coal Regulations R645-301-732 through R645-301-764. Plans are presented and discussed
in more detail in the following sections.

R645-301-750 PERFORMANCE STANDARDS

R645-301-751 Water Quality Standards and Effluent Limitations

Discharges if any, of water from areas disturbed by coal mining and reclamation operations
will be made in compliance with all Utah and federal water quality laws and regulations and
with effluent limitations for coal mining promulgated by the EPA set forth in 40CFR Part
434 (refer to Vol. 9 - Hydrologic Section). No post-mining discharges are planned within the
Phase 3 area.
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R645-301-752 Sediment Control Measures

Sediment transport will be controlled by the use of basins, traps, straw bales, etc. during the
construction phase of reclamation. When reclamation is complete, pocking (roughening) of
the surface material, as described in R645-301-500, will be the only form of control on the
reclaimed site. The contractor will also be directed to develop a construction plan during
reclamation that maximizes sediment control. Straw bales will be placed within the stream
channel below the reclamation area to reduce the potential for off-site impact. The bales will
be removed at the completion of all reclamation activities.

Sediment Loss

Sediment loss predictions were calculated using RUSLE ver. 1.06 to determine if
reclamation practices would cause or contribute to the degradation of downstream water
quality. RUSLE is a set of mathematical equations that estimates soil loss and sediment yield
resulting from rill and interrill erosion. Sediment loss and sediment yield was compared for
both the undisturbed and disturbed areas at the Des-Bee-Dove mine site. A map showing the
location of the hillslope profiles is provided in Appendix XIV Phase 1 Reclamation Plan
R645-301-700: Hydrology, Appendix B. A 3.5 inch floppy disk containing all the input
parameters used in calculating sediment loss is also provided in Appendix B of the Phase 1

. plan. Sediment loss from the Phase 3 area is negligible with respect to the Phase 1 and Phase
2 areas.

R645-301-760 RECLAMATION PLAN

Before abandoning the Des-Bee-Dove mine Phase 3 area or seeking bond release, PacifiCorp
will ensure that all temporary hydrologic structures are removed and reclaimed.

R645-301-762 Roads

The pond access road will be reclaimed throughout the entire length and blended in the
surrounding area as shown in the typical cross-section of Figure 5-1. The natural drainages
which cross the existing road will be dimensioned to mimic the drainage immediately above
and below the reclaimed area. No designed drainage system will be necessary as these areas
are secondary ephemeral drainages. However, to control flow, these drainages will be graded
to channel flow during a storm event and riprapped to protect against erosion. Riprap
material will be sized to 6" minus. The channel bottom will be covered with soil and seeded
to encourage plant growth and sedimentation.
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R645-301-762.100  Restoration of Natural Drainage Patterns

Cut and fill slopes will be reshaped to be compatible with the post mining land use and to
complement the drainage pattern of the surrounding area. The main channel and minor
drainages within the sediment pond and access road area will be restored to their
approximate original locations. The main channel will be designed using prudent
engineering design techniques.

Channel Design

Discharge Methodologies

Before channel design can begin, peak runoff flows must be determined. Runoff depth
resulting from a given rainfall event was determined utilizing the United States Soil
Conservation Service (SCS) methods. According to the curve number methodology, the
relationship between storm rainfall, soil moisture storage, and runoff can be expressed by
the equations:

0 (P-025)
== 1
® P+08S M
1 oy - 1000
T 10+ S @

|
| Where,

Q = direct runoff depth (inches)

P = storm rainfall depth (inches)

S = maximum infiltration depth (inches)

CN = Curve Number

Determination of runoff from Equation 1 is only valid when P>0.2S. Below this point, no
runoff can occur.
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Figure ). Unit hydrograph terminology.

PacifiCorp

Estimates of the peak discharge
were made using the unit
hydrograph procedure developed
by the SCS. Figure 7-1 shows a
runoff hydrograph and the
associated terminology.

Use of Equations 1 and 2 require
the selection of a curve number,
which is a function of vegetative
cover, hydrologic soil groups,
and Antecedent Moisture
Conditions (AMC). Curve
number information for the area
was taken from previous
permitting efforts including the
Phase 1 and Phase 2 reclamation
plans.  These curve numbers
were based upon information

found using Table 7-1 of the SCS National Engineering Handbook (1972), Section 4,
. Chapter 7. Vegetation information contained in the MRP indicates that the cover type is
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Figure 7-2: Variation of CN with gronad cover density and hydralogic sail
group for forest-range in the Wesiorn United s (laken and recreated

from the USDA Soil Conservation Service, 1972).

Pinyon-Juniper with
approximately 20% ground
cover density. Figure 7-2, also
obtained from the SCS
handbook, illustrates the
relationship of curve number to
ground cover density for a
Juniper-Grass complex.

The P value was determined
using the NOAA Atlas 2,
Volume VI-Utah, Precipitation -
Frequency Atlas of the Western
United States (1973). This value
was found to be 2.2 inches for
the designed 100 year / 6 hour
storm event. The P value was
adjusted based on a recorded
event of 2.5 inches (August 12 ,
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1983 - East Mountain Weather Station).

A hyetograph of a single block of rainfall excess with duration D is shown in the upper

portion of Figure 7-1. The lower portion of the figure contains the resultant runoff
| hydrograph. For runoff from excess rainfall, the area under the hydrographic curve and
the area enclosed by the rainfall hyetograph represent the same volume of water Q. The
peak flow rate for the hydrograph is represented by Q,. The base time t, is the duration
of the hydrograph. The time from the center of mass of rainfall excess to the peak of the
runoff hydrograph is the lag time #,. The time of concentration 7, (not shown on Figure
7-1) is defined as the time required for flow from the hydraulically most remote point in
a basin to reach the basin outlet.

The time to peak ¢, is assumed to be a function of watershed lag ¢;, which is determined
according to the equation:

1°%(5 +1)%7

t,=—————F— 3)
L 1900VY
Where,
t watershed lag time (hrs.)

l hydraulic length of the main stream to the farthest

. divide (ft)

Y Average watershed slope (%)

and S is as previously defined. Values of Y and hydraulic length were obtained using
previous hydrologic information related to the mine area as included within the existing
permit and USGS topographic mapping as shown in the calculations included within
Appendix A. A value for § was determined from Equation 2 once the curve number had
been estimated.

According to the SCS, the watershed lag time is equal to 0.6z, and the time of
concentration t is equal to 1.5¢,. By combining these two expressions, it can be seen that:

t, =111, “4)

where both variables are as previously defined.

The peak discharge constant used in the dimensionless unit hydrograph method is
determined according to the equation:

_ 48440

tp

qp &)
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Where,
g, = unithydrograph peak flow rate (cfs)
A = drainage area (sq. mi.)
QO = runoff depth (Equation 1)

484 = conversion factor
and 7, is as previously defined in hours.

The drainage area and hydraulic length for the Phase 3 area (refer to Volume 5, Appendix
VII) is approximately 0.47 square miles or 297.7 acres and 7200 feet respectively.

For modeling, the hydrograph for the 100yr/6hr storm event was prepared using STORM
6.21 Curve Number Runoff software developed by the Office of Surface Mining. The
storm hydrograph has been included in Appendix A of this chapter and enlists a flow of
152.2 cfs. The channel dimensions utilized employs the information gathered from this
hydrograph. For safety purposes, however, a flow of 200 cfs will be used. See Appendix
B for all channel design calculations.

Open Channel Design

. Open channel design is achieved by the use of on-site investigations to mimic the
existing conditions of the channel above and below the area of the channel portion to be
reclaimed. Flowmaster (ver. 3.21) is then used to size the reclaim channel utilizing the
Manning’s Equation for open channel flow.

The idea during channel design was to determine appropriate channel parameters by
taking in account the natural dimensions of the channel. First, site investigations were
conducted of the undisturbed channel above and below the reclaim site. Map 700-1 show
the locations where profiles were taken. Appendix B presents the cross-sections of the
upper and lower sections that were measured. The dimensions of the channel above
shows a total width of approximately 15.0' and depth of 2.5". The bottom width is
approximately 2.5'. The channel section below measures approximately 35.0" wide x 8.5'
deep. Bottom width is approximately 12.0'.

Trapezoidal channel design results are included in Appendix B for above, below, and for
the designed channel. The above and below channel was evaluated using the measured
dimensions to find depth of flow. Calculation were made using the average depth of the
above and below channel sections to find the bottom width for the designed channel.
Table 7-1 summerizes the channel dimensions and expected flow characteristics of the
Phase 3 reclaimed channel along with the results of the channel sections above and

. October 2005 R645-301-700 Hydrology 14
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Channel Bank Stability

Rock riprap for the channel banks were designed according to the safety factor methodology
developed by Colorado State University and as presented in Haan, et. al. (1994) as follows:

cosatan®
- 7'tan® + sinarcos B

(©6)

217

= YSG-1D, (7)

cosA
2sinax

ntan ¢

B=tan™’ )

+sinA

1+ sin|A
=7 +sm(2 + ﬂ) ©)

Where:

2]
i

L | | {1 1 | O |

factor of safety against channel bank failure
slope of channel bed (degrees)
angle of repose for riprap (degrees)
arctan(1/sideslope) (degrees)

force component (degrees)
stability parameter

channel wall stability factor
specific weight of water

maximum shear on channel bank
specific gravity of rock

mean riprap size (ft)

S 3R Q>

»va =
F&
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i Riprap linings were designed to have a minimum factor of safety of 1.3. It was assumed in the
| design that the specific gravity (SG) of the rock was 2.65. The maximum tractive force (t) on the

channel wall is given by K yd A, where K =0.76 for a 2:1 side slope. The specific weight of
| water used was 62.4 lbs/ft’. The factor of safety results are included in Table 7-2 below where
| various sizes were analyzed.

Table 7-2: Table summarizing channel bank
stability factor of safety results.

R645-301-763 Siltation Structures

Upon completion of reclamation of the Phase 3 Area all siltation structures will be removed,
regraded, and revegetated in accordance with the reclamation plan of R645-301-500 and
R645-301-300.

R645-301-765 Permanent Casing and Sealing of Wells

No wells exist within or adjacent to the Des-Bee-Dove Phase 3 Reclamation area.
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Pacificorp
Des-Bee-Dove Mine
Appendix XVI
Phase 3
Reclamation Plan

Appendix A

Hydrograph
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Project Title = DBD PHASE 3

WATERSHED HYDROGRAPH
Inflow into structure # 1
Structure type: Null

-- Watershed data for watershed # 1
Curve number = 85.0
Area = 297.7 acres
Hydraulic length = 7200.00 feet
Elevation change = 2300.0 feet
Concentration time = 0.20 hours
Unit hydrograph type = Forested

-- Total Area = 297.7 acres

-- Storm data
Total precipitation = 2.5 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 152.41 cfs
Discharge volume = 29.24 acre ft
time rainfall hydrograph time  rainfall
(hr.) (in.) (cfs) (hr.) (in.)

0.00 0.000 0.000 * 0.10 0.016
0.20 0.016 0.000*  0.30 0.016
0.40 0.016 0.000*  0.50 0.016
0.60 0.024 0.000*  0.70 0.024
0.80 0.024 0.000 *  0.90 0.024
1.00 0.024 0.000* 1.10 0.026
1.20 0.027 0.000* 1.30 0.026
1.40 0.026 0.000*  1.50 0.026
1.60 0.048 0.111* 170 0.047
1.80 0.048 2.646* 1.90 0.048
2.00 0.047 8.258* 2.10 0.186
2.20 0.186 49.636 * 2.30 0.186
240 0.186 114.426* 2.50 0.186
2.60 0.050 152.406* 2.70 0.050
2.80 0.050 122.279*  2.90 0.050
3.00 0.050 102.717*  3.10 0.040
3.20 0.040 96.405 *  3.30 0.040
3.40 0.040 95.348 *  3.50 0.040

STORM 6.21

hydrograph
(cfs)
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.894
5.176
22.691
81.245
146.882
136.677
110.606
97.547
95.717
95.310




time rainfall hydrograph  time rainfall hydrograph
. (hr.) (in.) (cfs) (hr.) (in.) (cfs)
3.60 0.028 93.131* 3.70 0.028 89.686
3.80 0.028 86.739*  3.90 0.028 84.288
4.00 0.028 82.343*  4.10 0.024 80.300
4.20 0.024 78386 *  4.30 0.024 76.564
4.40 0.024 74.821* 4.50 0.024 73.157
4.60 0.020 70.635* 4.70 0.020 67.593
4.80 0.020 64.729 * 490 0.020 62.050
5.00 0.020 59.566 *  5.10 0.018 56.874
5.20 0.018 54.285* 530 0.018 52.039
5.40 0.018 50.192*  5.50 0.018 48.797
5.60 0.020 48.301* 5.70 0.020 48.256
5.80 0.020 48.182* 590 0.020 48.078
6.00 0.020 47945*  6.10 0.000 43441
6.20 0.000 36.102*  6.30 0.000 29912
6.40 0.000 24.877*  6.50 0.000 21.002
6.60 0.000 18.287*  6.70 0.000 16.705
6.80 0.000 15230 * 6.90 0.000 13.833
7.00 0.000 12.517*  7.10 0.000 11.279
7.20 0.000 10.113 *  7.30 0.000 9.018
7.40 0.000 7.996 *  7.50 0.000 7.046
. 7.60  0.000 6.168* 7.70  0.000 5.349
7.80 0.000 4.591* 7.90 0.000 3.892
8.00 0.000 3.253* 8.10 0.000 2.675
8.20 0.000 2.150*  8.30 0.000 1.681
8.40 0.000 1.266 *  8.50 0.000 0.906
8.60 0.000 0.602* 8.70 0.000 0.359
8.80 0.000 0.178*  8.90 0.000 0.058

9.00 0.000 0.000
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Pacificorp
Des-Bee-Dove Mine
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Reclamation Plan

APPENDIX B

Channel Design Information
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Worksheet for Trapezoidal Channel

DBD Phase 3 - Above

. Project Description

Project File j\environmental\permits\des-bee-dove mines\2005 reclamation\phase

Worksheet

DBD Phase 3 - Abov

e

Fiow is supercritical.

Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.022
Channel Slope 0.060000 ft/ft
Left Side Slope 0.900000H : V
Right Side Slope 2.400000H:V
Bottom Width 3.00 ft
Discharge 200.00 cfs
Results
Depth 1.87 ft
Flow Area 11.37 ft2
Wetted Perimeter 10.37 ft
Top Width 9.17 ft
Critical Depth 3.12 ft

. Critical Slope 0.006855 ft/ft
Velocity 17.59 ft/s
Velocity Head 4.81 ft
Specific Energy 6.68 ft
Froude Number 2.78

02/11/05
11:09:17 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.13
Page 1 of 1




DBD Phase 3 - Designed Channel
Worksheet for Trapezoidal Channel

‘ Project Description

Project File i“\environmental\permits\des-bee-dove mines\2005 reclamation\phase
Worksheet DBD Phase 3 - Designed
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Bottom Width
Input Data
Mannings Coefficient 0.035
Channel Slope 0.060000 fi/ft
Depth 1.70 ft
Left Side Slope 2.000000H :V
Right Side Slope 2.000000H:V
Discharge 200.00 cfs
Results
Bottom Width 6.63 ft
Flow Area 17.05 ft2
Wetted Perimeter 14.23 ft
Top Width 13.43 ft
Critical Depth 2.39 ft

. Critical Slope 0.016421 ft/ft
Velocity 11.73 ft/s
Velocity Head 2.14 ft
Specific Energy 3.84 ft
Froude Number 1.84

Flow is supercritical.
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DBD Phase 3 - Below
Worksheet for Trapezoidal Channel

. Project Description

Project File j\\environmental\permits\des-bee-dove mines\2005 reclamation\phase
Worksheet DBD Phase 3 - Below
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.045
Channel Slope 0.060000 ft/ft
Left Side Slope 1.800000H :V
Right Side Slope 1.400000H : V
Bottom Width 12.00 ft
Discharge 200.00 cfs
Results
Depth 1.50 ft
Flow Area 21.62 ft2
Wetted Perimeter 17.67 ft
Top Width 16.80 ft
Critical Depth 1.88 ft

. Critical Slope 0.027485 ft/ft
Velocity 9.25 ft/s
Velocity Head 1.33 ft
Specific Energy 2.83 ft
Froude Number 1.44

Flow is supercritical.
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