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1.0 INTRODUCTION

Exploration and development work on the Wishbone Hill Project has been in progress since 1983.
In the western portion of the project area, exploration drilling has defined a reserve of high quality
bituminous coal.

The proposed mine plan presented in this application includes 2 mine areas and associated
processing facilities encompassing approximately 608 acres of disturbance. An access route of
approximately 3 miles encompassing 22 acres of disturbance is also included in this application.

Part D of this application addresses the operations and reclamation plans for the Wishbone Hill
Project including mine pits, coal processing facilities and hauling routes. Part D has been structured
to meet the requirements of the Alaska Surface Coal Mining Control and Reclamation Act, AS
27.21 and the associated Regulations Governing Coal Mining in Alaska. Section 2.0 of Part D
discusses existing structures at the mine site. The Life of Mine Plan is outlined in Section 3.0 and
briefly discusses operations over the entire mine life. Subsequent sections address each aspect of
the mining operations and facilities reclamation in detail.

Information compiled for Part C, Environmental Resource Information, has been used in

development of Part D to ensure compliance with specific regulatory performance standards and to
meet the intended objectives of the Moose Management Plan.
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2.0 EXISTING OPERATIONS, STRUCTURES AND FACILITIES

There are no existing operations, structures, or facilities within the Wishbone Hill Project permit
boundary that will be used in connection with the mining and reclamation plan presented in this
application. Part C, Section XII discusses previous activities and structures within the permit
boundary.

D-2 WBH 2009 Update



3.0 LIFE OF MINE PLAN

This section addresses, in general, the activities to occur over the life of the project. Following
sections will describe in greater detail the project activities. The entire plan is presented in this
section of the application for ease of review and understanding of the complete project. Plate 3-1
depicts the anticipated facilities for the entire project life. Table 3-1 is a tabulation of disturbance

and reclamation for the first 5 year permit term and the remaining life of the mine.

3.1 Description of Reserve Area

The area to be mined lies at the western end of the Wishbone Hill coal district on the southwestern
extent of Wishbone Hill. Wishbone Hill is a synclinal structure bisected by several major transverse
and low angle thrust faults. Four main coal groups are proposed for mining. These groups are, in
descending order, the Jonesville, Premier, Eska, and Burning Bed groups, with the majority of
strippable coal located in the Premier group. An individual coal seam not associated with any of the
coal groups, the Midway seam, lies between the Premier and Eska groups and is also planned for

mining. The coal will be mined in two separate mine areas as depicted on Plate 3-1.
The four main coal groups and the individual Midway seam lie in the upper portion of the Tertiary
age Chickaloon Formation. The Chickaloon Formation consists of sequences of claystone, shale,

siltstone, sandstone, coal and thin beds of pebble conglomerate.

The coal groups found in the upper Chickaloon Formation are ranked as high-volatile, bituminous B

coal. For a complete discussion of the project area geology see Part C, Chapter II, Geology.

3.2 Method of Mining

The mining method for the Wishbone Hill Project has been selected after careful consideration of
the geologic conditions, climatic conditions, and mine plan for the Project. The overall mining
method has been designed to allow for optimal equipment utilization and coal recovery to
accomplish a continuous pattern from topsoil removal through reclamation while ensuring

environmental protection.

Topsoil removal will be accomplished with the use of either dozers, scrapers, or trucks with an
excavator or loader. Topsoil will be hauled for direct replacement, where possible, or stockpiled.
Overburden and coal removal will be conducted with the use of a hydraulic excavator and/or shovel
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to dig and place the material into haul trucks. Direct haul back of the overburden/interburden will
occur where possible. Because of the steeply dipping seams and the depth of mining, direct haul
back of the overburden/interburden materials will not be possible during some of the mine life and
these materials will be temporarily stockpiled in designated areas. Coal will be hauled to the coal
wash plant for processing. Coarse coal refuse generated at the wash plant will be hauled back to the
mine area for backfill in the pit. Fine coal refuse will be disposed in a slurry pond. The clean coal

will be hauled off-site with road-legal trucks.

3.3 Mining Sequence and Disturbance Areas

The initial project disturbance will be construction of the mine access road. Once the access road is
complete enough to be used to bring other construction equipment to the site, construction of the
plant will begin. During construction of the plant area, topsoil and overburden removal operations
will begin in Mine Area 1. The proposed sequence of topsoil removal is shown on Plate 3-2 for the
first 5 year permit term. In all cases, runoff and drainage controls will be established prior to topsoil

removal and construction of mining operations. These controls are discussed in detail in Section 11.

The proposed mining limits for the first 5 year permit term and the remaining life of mine, are

shown on Plate 3-3. Table 3-1 outlines the projected disturbance by areas.

3.4 Topsoil Handling

The mining sequence will start with the removal of vegetative cover. Following this, topsoil will be
removed using either dozers, scrapers, or trucks with an excavator or loader. Both of these
operations will be conducted in advance of any site disturbances. A minimum 50 foot buffer of
topsoil removal will be maintained at all times to allow for sufficient operating room without
contamination of the topsoil resource. The topsoil will be either transported for direct redistribution
on reclaimed areas or, if such areas are not available at the time of salvage, be placed in topsoil
stockpiles strategically located away from active operations. Topsoil stockpiles will be located and
constructed to ensure stability and to minimize wind and water erosion, unnecessary compaction,
and contamination with other materials. Topsoil stockpiles will be graded with outslopes no steeper
then 3H:1V and seeded with a mixture of grass species. Further information on topsoil handling

and revegetation is contained in Sections 4 and 13, respectively.
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During topsoil salvage operations, a qualified individual will observe the operations and make
certain that all available topsoil is salvaged. The topsoil stockpiles will be clearly marked with signs

designating the pile as a topsoil stockpile.

The volume of topsoil to be salvaged over the first 5 year permit term and the remaining life of mine
is presented in Table 3-2. This Table provides acres of disturbance by area and volumes by soil
type. Table 3-3 shows the destination for topsoil removed during the first 5 year permit term and
the remaining life of mine (i.e., the volume to be stockpiled or the volume to be directly replaced ).

Table 3-4 provides the volume by soil type for the topsoil removed from the access road.

A complete description of the site soil resources is contained in Part C, Chapter XI, Soil Resources.

3.5 Overburden Handling

Once all topsoil has been salvaged from an area, overburden removal activities will begin. Initial
overburden removal is not expected to require blasting, however, once the upper layer of glacial
gravels has been removed blasting will be required to prepare the lower units of overburden for
removal. Blasting plans and details are contained in Section 5.0. Overburden will be removed with

the use of a hydraulic excavator or shovel and haul trucks.

The geologic information from the exploration drill holes was compiled and used to quantitatively
assess the overburden and interburden material to be removed within the pit areas. Volumes of
overburden/waste removed for the first 5 year permit term and the remaining life of mine for mine
areas 1 and 2 were calculated and are presented on Table 3-5. The volumetric assessment of the
overburden indicates that the average stripping ratio is 7 bank cubic yards of overburden to 1 metric

ton of run of mine coal.

A complete discussion on the physical and geochemical characteristics of the
overburden/interburden material is contained in Part C, Chapter III, Overburden and Interburden

Assessment.

Where possible, overburden will be placed directly into areas of the mine pit ready for backfilling.
During initial overburden excavation, no areas within the mine pit will be available for backfilling
and the Initial Overburden Stockpile No. 1 will be constructed (see Plate 3-1). In portions of
subsequent years, direct backfilling of all overburden material removed will not be possible. During
these periods, Overburden Stockpile No. 1 will be enlarged and Overburden Stockpiles No. 2 and
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No. 3 will be constructed. The locations of the overburden stockpiles are shown on Plate 3-1. The
areas of overburden placement in the first 5 year permit term are shown on Plate 3-4. Initial
Overburden Stockpile No. 1 will be constructed south of Mine Area 1 and eventually will extend
over the backfilled limits of Mine Area 1. Overburden Stockpile No. 2 will be constructed over the
southwestern portion of backfilled Mine Area 2. Overburden Stockpile No. 3 will be constructed
southeast of Mine Area 2. The stockpiles will be constructed in a stable configuration with drainage
controls in place prior to placement of overburden. The overburden stockpiles will be clearly
marked with signs on all sides of the piles and segregated from any topsoil stockpiles. A complete
discussion of overburden removal is contained in Section 5.

3.6 Coal Removal

Coal removal will occur following blasting of the coal seam. The coal will be removed using the
same hydraulic excavator or shovel and haul trucks used for overburden removal. Care will be
taken to separate, if possible, interburden or partings from the coal being loaded. The coal will be
transported from the pit Area to the wash plant for stockpiling or direct feed into the wash plant. A
maximum of 1.6 million metric tons of run of mine coal will be removed for processing during each
year of operations. Section 7 contains complete details of the project coal removal activities and
Section 8 contains details of the coal processing. Table 3-6 details the run of mine coal, clean coal,
and coal refuse volumes for each area of operation.

3.7 Backfilling and Grading

After the initial box cut has been excavated, backfilling will occur concurrently with mining
operations. Once all the minable coal has been removed from a pit area and sufficient room is
available between the backfilling and active mining operations to ensure worker safety and adequate
working space, the area will be backfilled with overburden from other areas of the mining operation
and coarse coal refuse generated at the wash plant. The backfilled areas for the first 5 year permit
term of the mining operation are shown on Plate 3-5. Backfilling operations during the last several
years of the project will utilize the stockpiled overburden to achieve the final surface configuration.
A small amount of overburden will be used in facilities area reclamation as described in Section 12.

Table 3-7 presents acreages of backfilling to occur in the first 5 year permit term and remaining life
of mine and a material balance for the overburden removal and backfilling volumes. Section 12

contains a complete discussion of the pit backfilling and grading.
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3.8 Reclamation

Reclamation will occur concurrently with mining and backfilling operations as much as possible but
will be implemented in accordance with growing seasons and optimal planting times. Once
backfilling of the pit has occurred, the backfilled areas will be graded and surveyed to ensure
establishment of final contours and landforms. Topsoil will then be replaced, amended if necessary
and prepared for seeding. The topsoiled areas will then be seeded with the appropriate reclamation
seed mixture. Complete details of the site reclamation can be found in Section 13. Plate 3-6 shows
the areas reclaimed during the first 5 year permit term.

3.9 Coal Production Statistics

The mine will operate at a maximum of 7 days per week utilizing three shifts per day. Table 3-8
presents the anticipated topsoil, overburden and coal volumes that will be removed during the first 5
year permit term and the remaining life of mine..

Coal processing will also occur at a maximum of 7 days per week utilizing three shifts per day.
Processing will yield a maximum of 1.0 million metric tons of clean coal per year over the life of
the project. The coal will be hauled with road-legal trucks from the mine site along the three mile
access road to the Glenn Highway.

3.10 Equipment Utilized

The anticipated equipment list for routine operations at the Wishbone Hill mine is presented in
Table 3-9. Additional or substitute equipment may be utilized from time to time due to unforseen
circumstances, such as equipment breakdown.

3.11 Permit Terms
The permit term for this application is the first five years of operation. Operations for the life of

mining are shown on Plate 3-1. Additional permit term information, along with a map depicting the
5 year permit term areas is presented in Part B, Section 5.0.
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TABLE 3-1

DISTURBANCE AND RECLAMATION

FIRST 5 YEAR TERM

Disturbance (in acres)

Reclamation (in acres)

150 - Mine Area 1 Pit and OB Stockpile No. 1

100 - Mine Area 2 Pit

137 - Facilities and TS Stockpile No. 1

22 - Access Road

22 - Haul Road, Buffalo Creek Pipeline

8 - Topsoil Stockpile No. 2

2 - Buffalo Creek Channel Relocation

2 - Buffalo Creek Relocation
8 - Topsoil Stockpile No. 2
7 - Upper Reach of Pipeline
10 - Access Road

Subtotal 441 27
REMAINING LIFE OF MINE
166 - Mine Area 2 Pit
23 - OB Stockpile No. 3
251 - Mine Area 2 Rec.
30 - OB Stockpile No. 3 Rec.
147 - Mine Area 1 and OB
Stockpile No. 1
137 - Facilities Areaand TS
Stockpile No. 1
20 - Mine Area 2 Haul Road
Subtotal 189 585
TOTAL 630 612

Approximately 12 acres of the site access road and 6 acres of the mine area roads will be left
after reclamation to allow continued access to this area. Information used to develop this

Table was taken from Plate 3-2 and Plate 3-5.
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TABLE 3-2

ACRES OF DISTURBANCE AND SOIL TYPE VOLUMES
(Volumes Based on the Estimated M aximum Recover able Amount)

FIRST 5YEAR TERM
Facilities Area and Associated Roads

Soil Type Depth (ft)
El 15
F 3.25
G 1.09
I 3.8

Overburden Stockpile No. 1

Soil Type Depth (ft)
El 15
F 3.25
I 3.8

Buffalo Creek Channd Relocation

Soil Type Depth (ft)
A 1.53
B 1.52
H 0.83
w 0

Mine Roads and Diversion Structures

Soil Type Depth (ft)
A 1.53
B 1.52
C 1.46

Area (ft?) Volume (BCY)
3,314,000 184,000
394,000 47,000
562,000 23,000
555,000 78,000
4,825,000 332,000
Area (ft?) Volume (BCY)
1,117,000 62,000
122,000 15,000
1,245,000 175,000
2,484,000 252,000
Area (ft?) Volume (BCY)
40,000 2,000
51,000 3,000
5,000 0
8,000 0
104,000 5,000
Area (ft?) Volume (BCY)
615,000 35,000
34,000 2,000
315,000 17,000
964,000 54,000
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Pit Areal MineAreal
Soil Type

B
DL
El

F

I

J

RO

Pit Area- MineArea 2
Soil Type

A
B
C
El
F

REMAINING LIFE OF MINE
Pit Area- MineArea 2

Soil Type

A
B
C
D
DL
H
RO

TABLE 3-2

Page 2 of 3
Depth (ft) Area (ft?) Volume (BCY)
1.52 784,000 44,000
0 977,000
1.5 1,559,000 87,000
3.25 122,000 15,000
3.8 585,000 82,000
1.61 22,000 1,000
0 5,000
4,054,000 229,000
Depth (ft) Area (ft%) Volume (BCY)
1.53 1,234,000 70,000
1.52 2,457,000 138,000
1.46 168,000 9,000
1.5 355,000 20,000
3.25 134,000 16,000
4,348,000 253,000
Depth (ft) Area (ft?) Volume (BCY)
1.53 4,884,000 277,000
1.52 1,095,000 62,000
1.46 113,000 6,000
0 299,000
0 75,000
0.83 4,000
0 44,000
6,514,000 345,000
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TABLE 3-2

Page 3 of 3
Overburden Pile 2
Soil Type Depth (ft) Area (ft?) Volume (BCY)
A 1.53 21,000 1,000
B 1.52 1,645,000 93,000
C 1.46 45,000 2,000
DL 0 4,000
I 3.8 9,000 1,000
1,724,000 97,000
SUMMARY
Removed
Y ear T opsoil Acres Squar e Feet
First 5Year Term 1,125,000 384 16,779,000
Remaining Life of Mine 442,000 190 8,238,000
TOTAL 1,567,000 574 25,017,000

1. Area of topsoil replacement is 574 acres - 6 acres for permanent roads or 568 acres.
2. Total swelled topsoil is 1,567,000 x 1.1 - 1,723,700 LCY
3. 1,723,700 LCY x 27 cubic ft/cubic yard/24,742,080 square feet = 22 inches of topsoil

replaced over the disturbed areas.
4. This excludes 34 acres for topsoil stockpiles since topsoil will not be removed from

stockpile areas.
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TABLE 3-3
TOPSOIL STOCKPILING AND REPLACEMENT BY TERM

Direct Replacement
Stockpiled Replacement from
Volume Volume Stockpile
(LCY) (LCY) (LCY)
First Five Year Term 1,238,000 27,000
Remaining Life of Mine 285,000 201,000 1,484,000
TOTAL 1,523,000 201,000 1,511,000
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TABLE 3-4
ACCESS ROAD TOPSOIL REMOVAL

Scil Type Depth (ft) Area (ftz) Volume (BCY)
El 1.5 157,000 10,000
E2 2.25 655,000 62,000
F 3.25 102,000 12,000
H 0.83 48,000 1,000
I 3.8 13,000 2,000

975,000 87,000

Total volume of topsoil available = 87,000 BCY x 1.1 = 95,700 LCY
Total Area Reclaimed = 10 acres x 43,560 ft?/acre = 435,600 ft°
Replacement depth will be 2 feet.

Topsoil required is 435,600 ft% x 2 £t ,27 ftP/yd® = 32,267 LCY
Excess topsoil is 95,700 LCY - 32,267 LCY = 63,433 LCY

The excess topsoil material windrowed along the access road will

be graded to blend with the existing topography.



TABLE 3-5
OVERBURDEN REMOVAL

Volume Removed (LCY) Disposal L ocation
First FiveYear Term
20,922,000 Overburden Stockpile No. 1
18,329,000 Backfill in Mine Area 1
15,707,000 Backfill in Mine Area 2
54,958,000 Sub Total

Remaining Life of Mine

5,236,000 Overburden Stockpile No. 1
5,492,000 Overburden Stockpile No. 2 and No. 3
67,801,000 Backfill in Mine Area 2
78,529,000 Sub Total
133,487,000 TOTAL
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TABLE 3-6
COAL PROCESSING VOLUMES

Run of Mine Clean Coal Coarse Coal Fine Coal
Y ear Coal (LCY) (LCY) (LCY) (LCY)
First FiveYear Term 8,466,000 6,178,000 2,034,000 254,000
Remaining Life of
Mine 9,682,000 6,876,000 2,516,000 290,000
TOTAL 18,148,000 13,054,000 4,550,000 544,000
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TABLE 3-7
BACKFILLING SEQUENCE AND AMOUNTS

Volume Backfilled Area Backfilled

(in loose cubic yards) (in acres) Area
First Five Year Term 18,329,000 65 Mine Area 1 from pit
15,707,000 13 Mine Area 2 from pit
34,036,000 78 Sub Total
Remaining Life of 67,801,000 215 Mine Area 2 from pit
Mine
29,191,000 NA Mine Area 2 from
stockpile
96,992,000 215 Sub Total
131,028,000 293 TOTAL
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TABLE 3-8
TOPSOIL, OVERBURDEN, AND COAL REMOVAL

Topsoil Overburden Run of Mine

Volume Volume Coal Volume
Y ear (in LCY) (in LCY) (in LCY)
First FiveYear Term 1,238,000 54,958,000 8,466,000
Remaining Life of Mine 486,000 78,529,000 9,682,000
TOTAL 1,724,000 133,487,000 18,148,000
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TABLE 3-9
PROPOSED MAJOR EQUIPMENT LIST FOR THE WISHBONE HILL PROJECT

Crawler Dozers — D10R or equivalent
Hydraulic Shovel — 18-20 cubic yard capacity
Backhoe — 13-15 cubic yard capacity
Utility Backhoe — 385 or equivalent
Front End Loader — 993K or equivalent
Utility Loader — 980 or equivalent

Haul Trucks — 785D or equivalent
Crawler Drill

Powder Truck

Grader — 16G or equivalent

Water Truck

Sanding Truck

Field Fuel Truck

Field Maintenance Truck

Welding Truck

Pick-Up Trucks

NP R RPRRPRPRPRRPRPARRPRERRERELN
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4.0 TOPSOIL HANDLING

Vegetation and topsoil removal will be completed prior to any construction, drilling, blasting,
mining or other surface disturbance. Whenever feasible, salvageable topsoil material will be
removed and directly placed on backfilled and graded pit areas. If this is not possible, the topsoil
and will be either stockpiled in the areas shown on Plate 3-1 or placed in windrows/berms with slash
around the perimeter of disturbed areas. Salvage ability will be based on slope configuration and
safety considerations. Topsoil stockpiles will be graded with outslopes at a maximum of 3H:1V and
the outslopes will be immediately revegetated during the growing season to minimize erosion of the

topsoil resource.

4.1 Removal Methods

Topsoil removal activities will begin with the cutting and stacking of useable timber in designated
areas for disposal. Smaller vegetation and slash will be incorporated with the topsoil. This material
will then be either stockpiled or placed in windrows/berms along the perimeter of disturbed areas.
Within the pit areas, a minimum 50 foot buffer zone of topsoil stripped area will be maintained in
advance of the mining operations. Removal operations will be performed with either dozers,
scrapers, or trucks with an excavator or loader. A qualified individual will supervise topsoil

removal activities to ensure that all salvageable material is removed.

4.2  Stripping Sequence

The estimated topsoil stripping areas for the first 5 year permit term are shown on Plate 3-2.
Drainage and sediment controls will be constructed in all areas prior to implementation of stripping

activities. Drainage and sediment controls are discussed in detail in Section 11.

The first area of topsoil stripping will be the access road.. Topsoil stripped from the road corridor
will be windrowed adjacent to the road and immediately replaced on road outslopes as road
construction is completed. ~Reclamation on the outslopes will commence after construction has
been completed. Following stripping of the access road area, stripping will begin in the mine
facilities area. Topsoil stripped from this area will be either stockpiled in Topsoil Stockpile No. 1
north of the facilities area (see Plate 3-1) or windrowed with slash around the perimeter of
disturbance areas. At the completion of topsoil stripping in the mine facilities area, stripping will
commence along the haul route to Mine Area 1. Topsoil removed from the haul road, Overburden
Stockpile 1 and Mine Area 1 will also be stockpiled in Topsoil Stockpile No. 1 or windrowed with
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slash around the perimeter of disturbance areas. Stripping in Mine Area 2 is expected towards the
end of the first 5-year term and will be completed in the same manner as Mine Area 1.

Topsoil salvaged from the upper reaches of the Buffalo Creek pipeline diversion and the Buffalo
Creek channel relocation will be stockpiled in Topsoil Stockpile No. 2 located north of the pipeline
diversion (see Plate 3-1) or windrowed with slash around the perimeter of disturbance areas. As
will be discussed in Section 13, most of these areas will be reclaimed during the first 5-year term of
the mining operations and all topsoil in Topsoil Stockpile No. 2 will be replaced.

4.3 Quantities and Characteristics

Table 3-2 presents topsoil quantities and characteristics for the first 5 year permit term and the
remaining life of mine. Table 3-3 shows the maximum quantities to be stockpiled and to be directly
replaced on backfilled areas. As discussed in Part C, Chapter XI, Soil Resources, topsoil depths
over the entire Wishbone Hill Project area average 18 inches and all topsoil is suitable for
reclamation.

4.4  Stockpiling and Replacement

As previously discussed, topsoil from active salvage areas will be directly placed on backfilled and
graded areas whenever possible. When direct replacement is not feasible, the topsoil material will
be either stockpiled or placed in windrows/berms, with any available slash, along the perimeter of
disturbed areas. Topsoil that is stockpiled from most of the mine area will be stored in Topsoil
Stockpile No. 1 located between Mine Area 1 and Mine Area 2. Topsoil Stockpile No. 2 will be
located adjacent to the Buffalo Creek pipeline diversion to store topsoil salvaged from the diversion
and from the Buffalo Creek channel relocation. As discussed in the previous section, Table 3-3
contains information on the maximum quantities of topsoil to be stockpiled and to be directly
replaced on backfilled areas during the first 5-year permit term and for the remaining life of mine.

Topsoil Stockpile No. 1 will be constructed from the bottom of the slope upward. The stockpile
will be constructed with slopes at a maximum of 3H:1V. Each slope will be broken every 80 feet in
vertical height with a 20 foot wide bench. The top of the stockpile will be at an approximate
elevation of 1030 feet above mean sea level. Plate 4-1 contains a cross section of Topsoil Stockpile
No. 1. A stability analysis was performed for the topsoil stockpile and is presented in Appendix G.
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Stockpiling will be continuous for the first five year mine permit term. Outslopes will be seeded
with a quick growing cover crop as each bench is completed. The cover crop will serve to protect
the pile from wind and water erosion. Section 13 contains a complete discussion of temporary and
permanent reclamation seeding. As reclamation commences , topsoil will be either direct hauled
from areas of removal or taken from the topsoil stockpile as needed for replacement on graded
areas.

The Buffalo Creek diversion stockpile (Topsoil Stockpile No. 2) will be constructed in a similar
manner and will have a maximum of 3H:1V outslopes..

Topsoil salvaged as part of construction of the mine access road will be windrowed adjacent to the
road. Following road construction, topsoil will be immediately replaced on the road outslopes and
the outslopes will be permanently reclaimed. A complete discussion of the access road reclamation
can be found in Section 13.

The mine site drainage control, as discussed in Section 11, will control and contain any runoff from
the stockpiles and prevent sediment from being carried offsite. Stockpiles have been located in
stable areas away from any areas of drainage or disturbance. All topsoil stockpiles will be clearly
marked on all sides with signs indicating that the material is topsoil and giving the stockpile
designation for easy identification.

In areas of direct replacement, equipment will move the topsoil to backfilled and graded areas once
these areas have been prepared for topsoil replacement by surveying in the final contours and lightly
ripping or scarifying the final graded surface. Care will be taken during topsoil redistribution to
ensure a uniform topsoil cover and minimize compaction. More details on topsoil replacement are
contained in Section 13.0, Reclamation.

4.5 Topsoil Monitoring

Topsoil salvage operations will be monitored by a qualified individual to ensure that all available
and suitable topsoil is salvaged. Part C, Chapter X1, Soil Resources will be used as a guideline for
determining suitable salvage depths for each area of the site.

Topsoil stockpiles will be visually monitored on a routine basis and following any large
precipitation event to ensure that the integrity of the stockpiles is maintained. Any erosion of the
stockpiles will be immediately repaired. Usibelli realizes the importance of adequate topsoil in
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achieving the postmining reclamation and revegetation and is committed to monitoring the topsoil
handling to ensure that all topsoil is properly salvaged, stockpiled and replaced and protected from
wind and water erosion during each phase.
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5.0 PIT EXCAVATION

Pit excavation for the Wishbone Hill Project will commence following completion of initial topsoil
removal in Mine Area 1. All overburden and interburden to be removed to recover the coal will be
either transported to areas of the pit ready for backfilling (direct replacement) or stockpiled in one of
several overburden stockpiles. The piles will be constructed to minimize and control wind and
water erosion.

5.1 Overburden/Interburden Removal

Overburden removal will commence as soon as topsoil removal activities have been completed in a
given area of the mine pit. As discussed in Part C, Chapter Il, most of the mine area is overlain with
a blanket of glacial gravel varying from zero to 100 feet in thickness. The glacial gravels will not
require blasting and will be removed with the use of a hydraulic shovel or excavator. The shovel or
excavator will load haul trucks with the glacial gravels for hauling to either the overburden
stockpiles or to areas of the pit ready for backfilling. Removal of the glacial gravel will occur in
approximately 30 foot benches. The overall slope angle for gravel will be the natural angle of
repose which is approximately 37 degrees. A 15 foot wide catch bench will be placed at the glacial
gravel and bed rock interface.

Once the glacial gravels have been removed, blasting will be necessary to prepare the remaining
overburden/interburden for removal. Blasting is discussed in detail in Section 6.0. Following
blasting, the overburden and interburden which can be separated between the major seam groups
will be removed using the hydraulic shovel or excavator. The overburden will be blasted and
removed in approximately 30 foot benches. The removal will proceed in the sequence shown on
Plate 3-3. The overburden or interburden material will be loaded into the haul trucks for transport to
either the overburden stockpile area or to areas of the pit ready for backfilling.

The ultimate pit limits for mining areas 1 and 2 are shown in plan view on Plates 5-1 through 5-3.
Plates 5-4 through 5-10 show the pit configurations for both mining areas in cross sectional view.
Locations for these cross sections are depicted on Plate 3-1. Quantities of overburden/interburden
to be removed during the mining operation are presented in Table 3-7.

The pits will be mined in a typical open pit configuration. Mining will occur in approximately 30
foot benches with a 15 foot wide catch bench left in place on every third bench creating an
approximate 90 foot highwall between catch benches. The pit configuration could vary slightly
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depending on the geological conditions encountered during mining. On average, the overall mine
pit slopes, not including the haul roads, will vary between approximately 57 and 63 degrees. The
cross sections on Plates 5-4 through 5-10 show the overall pit slope, catch benches and the location
of the in-pit haul roads. Based on these cross sections, the maximum mining depth in Mine Area 1
will range between 180 feet to 290 feet. For Mine Area 2, the final mining depth will vary from 310
feet to 560 feet. In-pit haul roads will be designed to meet MSHA requirements.

The mining configuration has been designed to ensure pit stability and is primarily based on a
geotechnical engineering study. The geotechnical engineering study was conducted to accurately
quantify acceptable pit slopes and angles. This geotechnical investigation was performed in
conjunction with geohydrological and surface water investigations. The study focused primarily on
the collection, analysis, and evaluation of field geologic and geotechnical engineering data,
supplemented by the review and evaluation of existing literature and data. The field data collection
program included:

¢ Slope condition inventories and joint mapping of existing pit slopes at the site;

e Subsurface geologic and engineering investigations conducted through the drilling and

sampling of a number of core holes;
¢ Ons-site testing of selected core samples; and

¢ Installation of pneumatic piezometers and the collection of groundwater data.

The information from the field program and literature review was used to characterize the geologic
and geotechnical conditions at the site, from which design parameters were developed for use in
stability analyses of various pit slope geometries. Acceptable pit slope configurations were
developed from these analyses. During mining, company personnel will continually evaluate the pit
configuration for changing geology and rock strength characteristics and will make minor

modifications as necessary to ensure worker safety while maximizing resource recovery.

5.2  Overburden/Interburden Storage

Overburden/interburden from the box cut in mine area 1 will be placed in the initial overburden
stockpile No. 1. Once the box cut is complete the overburden/interburden from the rest of mine area

1 will be placed in mined out pit areas.

Because of the depth of mining in Mine Area 2, most of the overburden/interburden mined during
the first several years in this area will need to be stockpiled. The depth of pit floor necessitates that
a greater area must remain open to allow access and safe working areas. During the first year of
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mining in this area, overburden will be used to complete backfilling of Mine Area 1 with a small
amount placed in Overburden Stockpile No. 1. As mining advances, some of the
overburden/interburden will be backfilled into the mined out portion of the pit and some will be
placed in the extension area to Overburden Stockpile No. 1. The extension area will include the
backfilled portion of Mine Area 1 as well as the initial Overburden Stockpile No. 1. As Mine Area
2 progresses, Overburden Stockpiles No. 2 and 3 will also need to be constructed. Overburden
Stockpile No. 2 will be constructed over backfilled areas in the southwestern portion of Mine
Area 2. Following completion of this stockpile, Overburden Stockpile No. 3 will be constructed
just south of Mine Area 2. As will be discussed in Section 12, Backfilling and Grading, Overburden
Stockpiles No. 2 and No. 3 will be in place for a very short time before being removed for use as
backfill; however, Overburden Stockpile No. 1 will remain in place for a longer period. Table 3-7

shows the volume and sequence of backfilled material.

Overburden Stockpile No. 1 and the extension will be constructed during the first 5-year permit
term and have been designed to contain approximately 20,922,000 loose cubic yards of material.
The design includes a bench that will collect runoff and be graded to drain to a ditch located along
the overburden stockpile haul road. The runoff control is discussed in detail in Section 11. Cross
sections of this stockpile are contained on Plate 5-11. Outslopes for the stockpile will be graded to

3H:1V and the pile will be temporarily revegetated to minimize wind and water erosion (see Section
13).

Most of the initial overburden removed in Mine Area 2 will be used to complete backfilling of Mine
Area 1. Excess overburden will be placed in the Overburden Stockpile No. 1 Extension. The
stockpile extension will be constructed to a maximum elevation of approximately 1200 feet msl.
Side slopes on the north, south, and west sides of the stockpile will be graded to 3H:1V and
revegetated to stabilize the pile and protect against wind and water erosion. The east side of the
stockpile will be used for access and will be the active side of the stockpile. Side slopes on the east
side will be placed at angle of repose. Since the overburden stockpile will be accessed from the east
side, actual slopes will, in most cases, be shallower than the angle of repose. Benching will also be
used on the stockpile extension to collect runoff. Benches will be sloped inward and graded to
drain to a ditch located along the stockpile access road. This ditch will continue along the east side
of the pile to Sediment Pond No. 1. Due to the active nature of this side of the stockpile, no seeding
is planned. Wind and water erosion will be monitored and, if necessary, appropriate steps will be
taken to stabilize the stockpile. Removal of the stockpile for use in pit backfilling will commence at
the end of mine life. Cross sections of the Overburden Stockpile No. 1 Extension are shown on
Plate 5-11.
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Overburden Stockpile No. 2 has been designed to contain approximately 2.5 million loose cubic
yard of overburden. The stockpile will be a maximum of approximately 250 feet in vertical height
with the top of the pile at an approximate elevation of 1150 feet msl. The pile will be constructed
with side slopes at the angle of repose. Benching will be used to collect runoff and graded inward
towards the stockpile toe so that water can be conveyed by ditch to Sediment Pond No. 2. Cross
sections of this stockpile are contained on Plate 4-1. Because this stockpile will be in place for a
limited time, the pile outslopes will be at the angle of repose and no attempt will be made to
establish a temporary vegetative cover. The material in Overburden Stockpile No. 2 will be used as
backfill.

The final overburden stockpile, designated as Overburden Stockpile No. 3, will be located southeast
of Mine Area 2. Overburden Stockpile No. 3 has been designed to contain approximately 2.5
million loose cubic yards of overburden. The pile will be constructed to a maximum height of
approximately 130 feet. The pile will be constructed at the angle of repose with benching. A ditch
system, similar to the one discussed for Overburden Stockpile No. 1, will be used to control runoff.

Plate 4-1 presents cross sections for this stockpile.

The stockpiles will have drainage controls constructed around the piles prior to disposal of any
overburden. The drainage controls will route all runoff from the piles to one of several sediment
control basins within the project area. A complete discussion of the project sediment control is
contained in Section 11. In addition, during pile construction the piles will be graded with a dozer

which will compact the surface and help to minimize wind and water erosion.
All three overburden stockpiles have been analyzed for stability under both static and pseudostatic
conditions. The results of these analyses are presented and explained in Appendix G. The results

indicate that the stockpiles will be stable under accepted static and pseudostatic factors of safety.

5.3 Swell Factor and Excess Spoils

Based on experience with similar mine materials and a review of available literature, a swell factor
of 10% for the bedrock overburden and a 5% swell factor for the glacial gravels have been predicted
for the overburden and interburden at the Wishbone Hill Project after final reclamation. These
numbers are based on the net swell in either a long term backfill or stockpile condition and have
been used in the material balance calculations presented in Section 5.6. For determining equipment
needs, an initial swell of 25% was used on the materials being moved. The overburden/interburden
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will be monitored during the active mining operations to verify that the swell factor used is
appropriate.

Over the life of the project it will be necessary to temporarily stockpile the overburden/interburden
in one of three stockpiles designated for that purpose. Based on the materials balance presented in
Section 5.6, all stockpiled overburden will be used during pit backfilling and site reclamation to
achieve the approximate premining land forms and drainage patterns. The post mining
configuration is discussed in detail in Section 12.

5.4  QOverburden/Interburden Monitoring

Material from overburden and interburden to be mined and in the zone directly below mining was
tested for suitability for reclamation and any acid or toxic producing materials. Information on this
testing program is explained in detail in Part C, Chapter Ill. Test results demonstrated that the
overburden and interburden at the Wishbone Hill Project is suitable for reclamation and no
additional geochemical monitoring is proposed.

5.5 Overburden Special Handling Plan

As discussed in the previous section, material from overburden and interburden to be mined and in
the zone directly below mining was tested for any acid or toxic producing materials.

No acid or toxic producing materials were found in the 13 drill holes tested except for the ten foot
interval from 70.0 to 80.0 feet in drill hole PB-69A. This interval showed an acid base potential of
-10.22. The high neutralization capacity of the other overburden/interburden materials which will
be mixed with this material during overburden removal and disposal operations will be more than
sufficient to neutralize any acid production from this one interval and no special handling is
required.

High sodium absorption ratio (SAR) and pH values were observed in some overburden/interburden
materials. The high values in themselves are not considered indicative of toxic materials and, as
discussed in Part C, Chapter 11 the high values will not impact reclamation.

Based on the geochemical test results as discussed in Part C Chapter I11, no special handling of any
overburden materials at the Wishbone Hill Project will be necessary. For a complete discussion of
the overburden/interburden characteristics see Part C, Chapter IlI.
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5.6 Materials Balance

The total materials balance for the life of the Wishbone Hill Project is presented in Table 5-1. As
shown on the Table, all stockpiled overburden will be used during pit backfilling and site
reclamation to reconstruct the approximate premining topography. The post mining topography
will generally approximate premining topography and slopes, slope aspects, and drainage patterns.
The backfilling and grading plan presented in Section 12 provides further details on the post mining
topography.
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TABLE 5-1
MATERIAL BALANCE

Volume (LCY) Volume (BCY)
Total Coal Mined 18,148,000 16,498,182
Total Overburden/Interburden Mined 133,487,000 121,351,818
Total Volume Removed 137,850,000
Total Overburden/Interburden 133,487,000
Total Coarse Refuse 4,550,000
Total Backfill 138,037,000
Difference 187,000
% Difference 0.1%
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6.0 BLASTING PLAN
The following section describes the general blasting procedures and methods that will be used at the
Wishbone Hill Project. These procedures will be used throughout the mine life for blasting

associated with overburden, interburden and coal removal.

6.1 Description of Blasting Operation

Removal of the glacial gravels, the first overburden encountered, will not require blasting. Once the
gravels have been removed, blasting will be necessary to remove lower overburden and interburden
units and to remove the coal. All blasting on the Wishbone Hill Project will comply with local, state
and federal blasting regulations. A blaster certified under 30 CFR Part 850 will supervise all
blasting activities associated with the Wishbone Hill Project. Several areas of abandoned
underground workings will be mined through as part of the Wishbone Hill Project. These areas are
discussed in Part C, Chapter XII, and the blasting plan for these areas is contained in Section 6.7.

6.1.1 Overburden Blasting

Overburden drilling will be performed with a rotary drill. The overburden will be blasted in
benches approximately 30 feet in depth. Overburden holes will be drilled to a depth of 32 feet for
floor control. Both vertical and angle holes will be drilled.

Once drilling is completed, the holes will be loaded with ANFO or slurry. Figure 6-1 shows a
typical overburden blast cross section. The typical overburden blast pattern is also shown on
Figure 6-1. This pattern produces maximum fragmentation of the overburden without generating
excessive amounts of flyrock. The blast delay design will be developed based on the geologic
conditions to conform to required air blast standards. Because of the geologic structure of the mine
area, the length of the blast pattern will vary. The final blast design will be developed to suit the
specific conditions and will conform to regulations 11 AAC 90.371 and 90.379.

6.1.2 Coal Blasting
Coal and coal group interburden will be drilled using a crawler mounted drill. Most of the holes
will be angle holes. The coal holes will be shot using a ANFO or slurry. Figure 6-2 shows a typical

coal/interburden blast cross section. Figure 6-2 also shows a typical coal/interburden blast pattern.
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6.2 Explosives Storage and Handling Facilities

Explosives to be used at the Wishbone Hill Project will be stored in the explosive storage
area denoted on Plate 3-1. The explosive storage areais located away from other areas of
disturbance and active blasting. Explosives will be kept safe in ATF approved storage.

6.3 Blasting Control

Air blasts at any structure not owned by the operator will not exceed the values specified in
Table 6-1. With the exception of the powerline that crosses the mine access road, there are no other
utilities that cross the permit area. The support structures associated with the powerline are located
approximately one mile from the closest point of the mining area and will not be affected by the
blasting operations. Periodic monitoring will be conducted by Usibelli to ensure compliance with
the standards in Table 6-1. The monitoring system used will have a flat frequency response of at
least 200 Hz at the upper end.

Flyrock will be minimized through the use of the previously described blasting patterns. Blasting at
Wishbone Hill has been designed as several small blasts rather than one larger blast. Flyrock,
including blasted material traveling along the ground, will not be cast beyond the permit boundary
or more than half the distance to the nearest occupied structure, whichever is closer to the blasting
area. All blasting at the Wishbone Hill Project will be conducted to prevent injury to persons,
damage to public or private property outside the permit area, adverse impacts on any active
underground mine, and change in the course, channel, or availability of ground or surface waters
outside the permit area.

Blasting will conform to the maximum weight, in pounds, of explosives (W) allowable in an eight
millisecond period for a distance (D) in feet to the nearest structure not owned by Usibelli as
determined by the following formula:

W = (D/60)*

If it is necessary to exceed the maximum allowable weight (W), the ground motion will be
monitored with a seismograph at the nearest structure not owned by the company. Blasting
conducted in accordance with the above formula is expected to conform to the maximum peak
particle velocity. Velocities will be measured in three mutually perpendicular directions. The
maximum peak particle velocity will be the largest of any of the three measurements.
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6.4 Blasting Schedule and Public Notice

All blasting at the Wishbone Hill Project will be conducted in accordance with the blasting schedule
as approved and presented in public notice, unless safety controls require that an unscheduled blast
be conducted. Blasts will be small area blasts creating less disturbance but requiring more frequent
blasting. Blasting will most often occur during regular work day hours in an effort to minimize
noise disturbance to residents. Blasting signs and warnings to be used are discussed in the

following section.

At least 30 days before the beginning of blasting, all residents or owners of structures or dwellings
within one half mile of the permit area will be notified in writing of the proposed blasting and the
procedures to follow in requesting a preblast survey. Preblast surveys on any structure will be
promptly conducted. Signed written reports will be sent to both the commissioner and the person
requesting the survey. If any survey is requested more than ten days in advance of the planned start
of blasting, the survey will be completed and made available as prescribed before the blasting

program begins. If a preblast survey is requested, it will be conducted in accordance with 11
AAC 90.373.

The blasting schedule for the Wishbone Hill Project will be distributed to local governments, public
utilities, each person who regularly works within one-half mile of the permit area and each
residence within one half mile of the permit area at least ten days but no more than 30 days prior to
commencement of blasting. Copies sent to residences will be accompanied by information advising
how to request a preblast survey. The schedule will also be published in a newspaper of general
circulation. The schedule will be redistributed at least once every 12 months or if the schedule is
revised prior to the end of a 12 month period a new schedule will be redistributed at least 10 days
prior to initiation of blasting under the new schedule. Figure 6-3 is an example of the typical
blasting notice to be sent for the Wishbone Hill Project.

While not currently anticipated, unscheduled blasts may be necessary from time to time to ensure
worker safety. If an unscheduled blast is necessary, all residents within one half mile will be
notified and the reason for the blast will be documented and immediately submitted to the Division
of Mining, Land & Water.
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6.5 Blasting Signs, Warnings and Access Control

Signs reading "BLASTING AREA" will be conspicuously displayed along the edge of any blasting
area that comes within 50 feet of any road within the permit area or within 100 feet of any public
road right-of-way. The charged holes within the blasting area will be flagged or posted. Signs
which read "WARNING ! EXPLOSIVES IN USE," and clearly explain the blast warning and all
clear signals that are in use and the marking of blast areas and charged holes within the permit area,
will be posted at the entrance to the access road and at the main gate.

At 10 minutes before a blast the area will be cleared, if not already clear, and then checked to assure
clearance of all people and livestock. The access to the area will be guarded by mine personnel
until the all-clear signal is given. At five minutes and one minute prior to a blast, a warbling siren,
audible within a range of one half mile from the point of the blast will be sounded for 15 seconds.
Following the blast, the blast area will be inspected for safety by the certified blaster or pit foreman
and a steady siren, audible within a range of one half mile from the point of the blast, will be
sounded for 15 seconds.

6.6 Records of Blasting

A record of each blast, including seismograph reports, when taken, will be prepared and signed by
the certified blaster and retained at the mine site for at least three years. These records will be
available for inspection by the appropriate regulatory agencies and the public upon request.
Table 6-3 contains a listing of the information which will be required for the blasting record.

6.7 Special Blasting Considerations

As discussed in Part C, Chapter XII, there are currently twelve existing structures located within
1,000 feet of the permit boundary. As shown on Plate XII-1, the actual distance from the mining
activities is considerably greater.

Mining will also occur through the abandoned underground workings previously discussed in Part
C, Chapter XII. Prior to conducting blasting within 500 feet of any abandoned underground
working, a blast design prepared and signed by a certified blaster will be submitted for approval.
The plan will provide details on the existing structures or abandoned workings and will describe the
type and amount of explosives to be used as well as contain sketches of the drill pattern, delay
periods, and decking. The plan will describe how the blasting details were developed and specify
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how the plan will protect the existing structures and meet the applicable standards of 11 AAC
90.379.
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TABLE 6-1
MAXIMUM AIR BLAST LIMITATIONS

Lower Frequency Limit of Maximum

Measuring System, Hz (+ 3dB) Level in dB
2Hz or Lower - Flat Response 132 peak
6 Hz or Lower - Flat Response 129 peak

(TABLE 6-2 was deleted under Rev. 2.)



2.
3.

iz,

13.
14.
15.
16.
17.
18.
19.
20.

TABLE 6-3
BLASTING RECORD INFORMATION

Name of operator conducting the blast.

Location, date and time of the blast.

Name, signature and license number of the certified blaster
in charge.

Direction and distance to the nearest building not owned or
leased by UCM

Weather conditions, including temperature, wind direction and
approximate velocity.

Type of material blasted.

Sketches of the blast pattern, including number of holes,
burden, spacing, decks, and delay pattern.

Diameter and depth of holes.

Types of explosives used.

Total weight of explosives used and weight per hole.

Maximum weight of explosives detonated within any 8-
millisecond period.

Maximum number of holes detonated within any 8-millisecond
period,

Initiation system.

Type and length of stemming.

Mats or other protection used.

Type of delay detonator and delay period.

Sketch of delay pattern.

Number of persons in the blasting crew.

Other comments or considerations.

Seismographic records will be attached if necessary and will
include the following information:

a. Calibration signal of the gain setting.

b. Seismograph reading.

c. Seismograph exact location and distance from the blast.

d. Name of the person taking the seismograph reading.
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Name of the person and firm analyzing the seismograph
reading.

Type of instrument.

Sensitivity

Vibration or airblast level recorded.
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FIGURE 6-3
TYPICAL BLASTING NOTICE

Public Notice
Usibelli Coal Mine, Inc., owners and operators of the Wishbone Hill

Coal Mine, hereby give notice of the blasting schedule for the year

commencing in and running through

. During this time period blasting will be

occcurring in . Blasting
will be conducted each day between the hours of 8:00 AM and 5:00

PM. Blasting will normally occur two times per day. Ten minutes
prior to any blast the specific area will be checked to ensure
clearance by all people and livestock. All entrances to the
blasting area will be guarded by mine personnel and the roads will
be barricaded to prevent entry during blasting. At five minutes
and one minute prior to blasting, a warbling siren audible for 1/2
mile will be sounded for 15 seconds. At completion of the blast
a steady siren audible for 1/2 mile will be sounded for 15 seconds.
Please contact Usibelli Coal Mine, _Inc. 634 South Bailey
Street, Suite 204 , Palmer, Alaska 99645, (907)745-6028 with any
gquestions.
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7.0 COAL REMOVAL
Coal removal at the Wishbone Hill Project will be accomplished in much the same way as the
overburden removal described in Section 5.0. Following overburden removal, the coal will be

blasted and removed for transport to the coal wash plant for cleaning prior to shipment.

7.1 Removal Process

Overburden/interburden will be removed down to the next coal seam to be recovered. Care will be
taken to clean all overburden from above the coal seam prior to blasting and removal of the coal.
The coal will be blasted separately from the overburden as described in Section 6.0. Once blasting
has prepared the coal for removal, the hydraulic excavator will be used to move and load the coal
into the same haul trucks used for overburden transport. The loaded haul trucks will carry the run of
mine coal from the pit area to the wash plant. The amount of run of mine coal to be transported
during the first 5 year permit term and the remaining life of mine is shown on Table 3-6. At the
wash plant, the coal will either be direct loaded into the run of mine hopper or stockpiled for

washing. The wash plant process is described in Section 8.0.

7.2  Coal Conservation Measures

Every effort has been made to maximize coal recovery at the Wishbone Hill Project through the
mine planning process, coal washing operations, and coal removal operations. Mining plans are
based on recovering 85 to 90% of the economically minable in-place coal within the controlled
reserve area. On seams that are dipping less than 30 degrees, best efforts will be made to recover
coal down to a 2 foot true thickness. For seams that exceed 30 degrees, a 4 foot recovery factor will
be used. Approximately 65 to 70% of the run-of-mine feed into the coal wash plant will be
recovered. The coal removal and washing techniques proposed for the Wishbone Hill Project will

allow maximum coal recovery while ensuring that environmental protection is maintained.

7.3  Handling, Preparation and Shipping

Run of mine coal will be loaded directly into the run of mine hopper or stored in run of mine
stockpiles adjacent to the wash plant (see Plate 3-1). The run of mine stockpile area has been
designed to store a maximum of 100,000 tons of coal. Coal processing is discussed in detail in
Section 8.0.
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After washing, the clean coal will be loaded into highway trailers for hauling to the Glenn Highway
or will be stockpiled in the clean coal stockpile area. The clean coal stockpile area has been
designed to store a maximum of 75,000 tons of clean coal.

The coal will be sampled and weighed during the loadout procedure to ensure that quality and
quantity are within contract specifications.
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8.0 COAL PROCESSING, COAL STORAGE AND WASTE STREAMS

Coal processing facilities are required to remove interburden and partings from the mined coal prior
to shipment. The following section describes the coal processing requirements for the Wishbone
Hill Project including the wash plant, coal storage areas and disposal areas for the refuse product
separated from the coal during the cleaning process.

8.1 Overview of Processing Requirements

The coal to be mined as part of the Wishbone Hill Project is not clean enough to meet utility steam
coal specifications and will require washing prior to shipment. Required cleaning of the coal is not
extensive and can be easily accomplished through simple washing and separation techniques
without the use of chemicals. A flocculent will be added to the fine coal refuse slurry just prior to
disposal to enhance settling of the fines.

The coal will be cleaned to meet the specifications for utility steam coals. To meet these
specifications over the project life the coal will be cleaned to an average of 15% ash, 0.4% sulfur,
and 11,710 Btu/lb (6,660 kcal/kg), all on an air-dried basis. The clean coal will have an
approximately 2.8% residual moisture content after air-drying.

8.2 Coal Wash Plant

The coal wash plant facilities are depicted on Plate 8-1. The main facilities consist of a run of mine
stockpile area, the run of mine hopper, the crushing and screening plant, the preparation plant and
the clean coal stockpile area. All structures will be constructed of steel and have been designed to
be as low as possible.

The coal will be transported to the wash plant from the pit area in haul trucks. At the wash plant,
the run of mine coal will be either stockpiled or direct loaded into the run of mine hopper for
processing through the wash plant. The run of mine stockpile area has a capacity of 100,000 tons to
allow continued plant operation during any unexpected lapses in haulage from the pit area. A front
end loader will be used to load the stockpiled coal into the hopper for processing.

The hopper will feed coal to a grizzly for sizing, then onto a feed breaker to further reduce the
material size to a maximum of 8 inches. This feed will proceed to the crushing and screening plant
where it will be sized at 3 inch and 3/8 inch. The material falling between 3 inch and 3/8 inch will
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form the feed for the preparation plant. Plus 3 inch material will pass through a grizzly to be
crushed to a maximum 3 inch size. These two streams will be recombined prior to entering the
preparation plant. The minus 3/8 inch material will be separated at this point and either be blended
into the plant feed for washing or blended back with the clean coal leaving the plant. The 3 inch to
3/8 inch material will proceed through the wash plant which will consist of either heavy media
cyclones and spirals to separate the coal from the parting material or a water jig. The coal product
will be crushed to a final sizing of minus 2 inches. The final step will be to centrifuge the fine clean
coal to reduce moisture content.

Figure 8-1 is a schematic drawing of a typical heavy media wash plant showing the maximum
design capacity for the Wishbone Hill project. With this design, the plant could process
approximately 350 tons per hour, with recovery of approximately 210 tons of coal and disposal of
approximately 130 tons of coarse coal waste and 10 tons of fine coal waste. No chemicals, other
than an inert flocculent used to settle the fine coal waste, will be used in the washing process.
Drying will be by means of a centrifuge and there will be no thermal drying of the washed coal.

Wash water for the plant will come from the Fresh Water Pond No. 1. Water will be pumped to the
plant through a pipeline as shown on Plate 8-2. The maximum make-up water required for the plant

on a continuous basis is estimated at approximately 180 gallons per minute.

8.3 Plant Waste Handling

Under the maximum design specifications shown on Figure 8-1, coarse coal refuse will be
generated at a rate of approximately 130 tons per hour. The coarse coal refuse will be loaded from
the refuse bin into the same trucks used to haul coal to the plant and transported back to the mine
pit. The refuse will be directly placed in areas of current backfilling and will be buried a minimum
of 4 feet below the regraded surface of the overburden material. During initial mine development,
when no areas of the pit are ready for backfilling, coarse coal refuse will be stockpiled in a portion
of the overburden stockpile area. As discussed in Part C, Chapter 111 the coarse coal refuse to be
generated at the Wishbone Hill Project does not contain any chemical characteristics that are acid or
toxic forming or would result in degradation of surface water or groundwater quality.

Fine coal waste will be slurried through a pipeline for disposal in a natural depression located to the
south of the plant area. An inert flocculent, used to enhance settling of the fines, will be added to
the slurry prior to leaving the plant. A specification sheet for a typical flocculent is included in
Appendix A. Section 11 discusses the slurry pond in detail.
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8.4 Disposal of Hazardous Coal Processing Waste

Because the process used to wash the coal for the Wishbone Hill Project does not use any
chemicals, no hazardous coal processing waste will be produced. The coal refuse, both coarse and
fine, has been geochemically tested for any potential hazardous substances or elements that may
degrade ground or surface waters. Test results demonstrate that the coal refuse does not contain any
potentially hazardous substances and that the refuse will not degrade ground or surface water. The
results of this testing program are presented and discussed in Part C, Chapter I11.

8.5 Slurry Pond

A slurry pond will be constructed in a natural depression adjacent to and south of the plant site for
disposal of the fine coal refuse (see Plate 8-1). Slurry from the plant will be piped to the slurry pond
at a maximum rate of 10 tons per hour. The slurry may be treated with a flocculent to enhance
settling of the fine coal refuse. In addition to containing slurry, the pond will also function to
contain and control runoff from part of the Topsoil Stockpile No. 1 area.

The pond has been designed to contain the fine coal refuse, slurry water discharged at a rate of 180
gallons per minute (120 gpm in the slurry and 60 gpm from the coarse coal wash circuit), the runoff
and sediment volume generated from a 100 year 24 hour design storm as well as the life of mine
sediment yield from runoff into the pond. The slurry pond design is discussed in detail in
Section 11.

8.6 Onsite Coal Storage

Onsite coal storage facilities will be located adjacent to the wash plant building as shown on Plate 8-
1. Two types of onsite coal storage are anticipated, a stockpile of run of mine (unwashed) coal to
allow continued plant operations during times when hauling from the pits is not possible and a
stockpile of clean coal awaiting truck transport to the Glenn Highway. The run of mine coal
stockpile will have a maximum capacity of 100,000 tons. Onsite storage of washed coal will have a
capacity of approximately 75,000 tons of coal. The coal will be stockpiled in separate piles to allow
for blending of different coal seams and wash products to achieve the optimal quality for shipment.
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9.0 ROADS AND COAL TRANSPORT SYSTEMS

The mine arearoad system will consist of two main haul roads, numerous in-pit roads, small
construction roads and a site access road. The following sections describe the mine Area road
system.

9.1 Roads

9.1.1 Mine area Haul Road Complex

The mine area road complex is shown on Plate 3-1. There are two main haul roads outside of the
pit areas. These haul roads provide a route from each mine area to the wash plant and office and
maintenance areas. These haul roads are designed for two way traffic and have an 80 foot wide
running surface. The maximum grade on the haul roads will be 10%. The roads will be surfaced
with run of mine gravel. Drainage from these roads will be directed to either Sediment Pond No. 2
or the slurry pond. Section 11 contains a complete discussion of drainage controls on the mine haul
roads.

The pit area haul roads for both overburden and coal removal will be constructed in the pit highwall,
spoils, and on the pit floor. The in-pit road system will be contained within the disturbance
associated with the active mine areas and will move as mining progresses in each mine area. These
roads are designed using an average 10% grade and 80 foot width, including berms. In some cases,
the grade will exceed 10 percent. All runoff from the in-pit roads will be collected and contained
within the pit.

Other roads will be constructed to access the overburden stockpiles, topsoil stockpiles, explosives
storage area, sediment ponds, and the Buffalo Creek pipeline diversion and channel relocation.

These roads are shown on Plate 3-1.

Roads to be used for maintenance of the sediment ponds, the Buffalo Creek pipeline and the Buffalo
Creek channel relocation will be small, unimproved, dirt roads fifteen to twenty five feet in width.

Roads to be used by mine haul trucks or scrapers, such as roads accessing the overburden and
topsoil stockpiles, will be constructed in the same manner as the main haul roads described above.
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9.1.2 Access Road

The access road for the Wishbone Hill Project will consist of an approximately three mile segment
of road which will connect the mine site with the Glenn Highway. The access road has been
designed for year round use. Haulage will occur using highway legal tractors each equipped with
two trailers. The road has been designed using prudent engineering practices to minimize the
disturbance associated with road construction and to balance the amount of cut and fill required,
while ensuring safe curves and grades. A longitudinal profile for the access road is shown on

Plate 9-1 and the access road location is shown on Plate 9-2.

The access road will be surfaced with a layer of crushed gravel or pit-run gravel and may be treated
with a dust suppressant and/or water as needed. The entrance at the intersection with the Glenn
Highway will have an asphalt surface. The drainage control system has been designed to maintain
the natural drainage patterns of the area as much as possible. Ditches will intercept upland flow on
the upslope side of the access road and carry the flow to culverts located in areas of existing

drainages or topographic low spots.
Based on design criteria, the maximum grade of the road will be 6 percent. Because of the
steepness in certain sections, two runaway ramps have been incorporated into the design. The

runaway ramps are designed to run uphill at 6 to 10% for a minimum length of 400 feet.

9.2  Truck Haul Operation

Clean coal from the wash plant will be hauled to the Glenn Highway along the mine access road
using highway-type tractors with doulble trailers. Each truck unit will be equipped with a

residential exhaust system and have covered trailers capable of hauling 45 to 50 tons per load.

The coal transportation route will be along the approximate 3 mile mine access road to the
intersection with the Glenn Highway. The Alaskan Department of Transportation and Public
Facilities (DOT/PF) will review and approve the design plans for the intersection at the Glenn

Highway under a Driveway Permit.
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10.0 MINE FACILITIES

This section discusses mine support facilities at the Wishbone Hill Project. Coal preparation
facilities have been previously discussed in Section 8.0 therefore this section addresses those
support facilities not directly associated with the coal wash plant. These facilities include the mine
offices, maintenance workshop, warehouse, bathhouse, process water supply system, potable water
supply system, parking areas, effluent/sewage treatment system, fuel storage, and the electrical
transmission. Plate 8-1 shows the location of these facilities.

10.1 Buildings and Structures

In addition to the coal wash plant, there will be two other main buildings at the project. A one story
office building, constructed of prefabricated steel modular units, will be located southwest of the
coal wash plant. This building will include offices, a meeting room, a first aid room, a small storage
area and washroom facilities. Adjacent to the office building will be an employee and visitor
parking area.

The second main building will be a maintenance complex which will house the maintenance
workshop, warehouse and bathhouse facilities. This complex will be situated near the office
building and has been designed to be interconnected to allow year round operations while
minimizing the time that employees are exposed to the weather.

10.2 Utility Corridors and Facilities

The electrical power for the project will be supplied by the Matanuska Electric Association (MEA).
An overhead and/or underground line will carry the required 3 phase power from an existing
transmission line to the facilities area. A typical electrical distribution system for the facilities is
depicted on Plate 8-2.

10.3 Solid and Sanitary Waste Disposal

All trash and refuse will be collected in containers placed throughout the project facilities. The
waste material will be periodically hauled off site and placed in an approved landfill.
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Sewage treatment facilities will be properly designed to handle the mine work force. and permitted
through the Department of Environmental Conservation. The location for the planned sewage
treatment system is located on Plate 8-1.

10.4 Fuel Storage

An above ground fuel storage area will be located between the maintenance complex and the wash
plant as shown on Plate 8-1. The storage area will be properly sized to handle the mine’s fuel
requirements and will be equipped with line heaters and fast fuel devices. The area will be bermed
to ensure fuel containment in the unlikely event of a fuel spill. In addition to the berm, the area will
be lined with a 60-mil HDPE liner to provide further protection. The bermed containment area will
be designed to contain approximately 110% of the total tank capacity.

10.5 Process and Potable Water Supply System

Initial make-up water for the wash plant will be pumped from Fresh Water Pond No. 1.
Potable water will be obtained from either Fresh Water Pond No. 1 or a well. During continuous
wash plant operations, water will be added only as needed. A water balance delineating expected
make-up water requirements is discussed in Section 11.0 and presented in Appendix C. Electrically
run pump stations will be placed at the edge of the slurry pond and Fresh Water Pond No. 1 as
shown on Plate 8-2.

10.6 Wash Down Water Treatment and Disposal

Wash down water, primarily from truck washing, will be collected at the wash stations and piped to
the wash down water recycle pond. At the wash water collection point a skimmer will be utilized to
skim any oil or grease from the surface of the water before conveying to the pond. Oil collected
from the skimmer will be periodically hauled off-site for recycling. Sorbent booms will be placed at
the pipe outlet to collect any remaining oil, grease or solvents. Water in the pond will be
continually recycled. A more complete discussion of the wash down water recycle pond is
contained in Section 11.

10.7 Signs and Markers

Signs and markers will be posted in appropriate locations to identify the mine permit boundary,
buffer zones, blasting areas, and topsoil stockpiles. Easily readable mine and permit identification
D-31 WBH 2013 Update



signs will be placed at the mine access road entrance from the Glenn Highway and at the mine
office. These signs will identify the name, business address and telephone number of UCM and
contain the current permit number. Perimeter signs will be placed wherever trails or roads cross the
permit boundary. Perimeter markers will also be located so that a clear line of sight is maintained
from marker to marker around the permit boundary.

If any disturbance occurs within 200 feet of Moose Creek, those areas will have the 100 foot buffer
zone marked as required by 11 AAC 90.301 (e). This will include the area near the reconstructed

Buffalo Creek outfall, the area near sediment pond 7, and the area adjacent to the disturbance.

Blasting signs warning of the use of explosives and identifying blasting times and signals will be
posted at all entrances to blasting areas and at the mine entrance.

10.8 Access Control Features

Access to the Wishbone Hill Project will be closely controlled. An automated gate will be located
along the access road at the mine entrance. All vehicles entering or exiting the property will be
required to stop at the office to sign in or out.

As shown on Plate 3-1, fencing will be constructed around the facilities area. Fencing will also be
provided at the west end of Mine Area 1 near the existing public access to the area. Fences will be
approximately 8 feet high and will be constructed with woven wire. Fences will be periodically
marked with identification signs.

The existing public right-of-way 52715 will cross the mine access road south of the facilities area
(see Plate 3-1). Controlled access will be maintained at this point with either 4 way stop signs or a
large diameter culvert under the access road. A more complete discussion on the relocated public
right-of-way is present in Section 18.0.
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11.0 HYDROLOGIC STRUCTURES, DRAINAGE CONTROL AND IMPOUNDMENTS

Hydrologic controls will play an important role at the Wishbone Hill Project. The hydrologic
controls have been designed to maintain project water requirements while preventing potential
pollution to the surrounding water resources. Drainage from undisturbed areas will be diverted
away from areas of disturbance to maintain the existing undisturbed drainage water quality.

Drainage from all disturbed areas will be diverted to sediment basins located throughout the mine
area. The sediment basins will primarily make use of the numerous natural depressions present on
site and will not substantially change the surface water runoff patterns existing prior to mining. The
sediment control concept for the Wishbone Hill Project is a nondischarging concept. The sediment
basins will allow any sediment to settle out and the runoff water to infiltrate into the surrounding
glacial gravels, thereby maintaining and preserving existing water quality. As discussed in the
following sections, each sediment control structure has been designed to contain inflows of both
water and sediment generated from a 100-year 24-hour storm as well as an annual sediment yield.
In addition, an emergency spillway has been designed for each sediment pond except the facilities
area sediment pond because of the topography. The overall sediment control plan has been
conservatively designed to preserve and protect existing site water resources.

In addition to the sediment and drainage controls, hydrologic controls will be used in Buffalo Creek
to allow water to be diverted as needed for use in the mining operations. The creek channel will be
permanently relocated during the second 5 year term to allow mining to progress through the
existing Buffalo Creek channel.

Final design documentation for each hydraulic structure will be provided for Division of Mining
approval following the rough grading of the structure and final determination of subsoil conditions,
and prior to placing the structure in use. Final design documentation will include final design
drawings showing all information necessary to verify the hydraulic adequacy of the structure, and a
detailed discussion of design methodology, including hydrology, hydraulic capacity, erosion
protection, riprap sizing and durability, filter criteria, inlet/outlet control at culverts, and flow depth
and velocity calculations. Within 90 days of the completion of the construction of a hydraulic
structure, certified as-built drawings will be provided to the Division of Mining.
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11.1 Methods of Drainage Control Design

As described in the following sections, standard methods were used to calculate the peak flows,
runoffs and sediment generated for the design of the sediment and runoff control structures to be
constructed and used for the Wishbone Hill Project. In addition, stability calculations were
performed on any embankment meeting the requirements for necessitating a stability analysis under
the Alaska Surface Coal Mining Control and Reclamation Act, the proposed Alaska Dam Safety
Regulations, or Federal Mine Safety and Health Administration Regulations (MSHA).

11.1.1 Climatological Data

Data on precipitation, evaporation, and runoff were obtained for the project site through
interpretation of data from nearby areas available from the Soil Conservation Service (SCS) and the
National Weather Service. Mean annual precipitation data for the site was derived using data from
Palmer, Alaska and extrapolating the data to Wishbone Hill using an elevation adjustment. Site
runoff was derived using SCS data from the Little Susitna River and regional atlases of Alaska and
Canada. Storm recurrence intervals were derived using SCS precipitation data for Palmer. Mean
annual evaporation was derived using data from the Matanuska Agricultural and Forestry
Experiment Station, Palmer, and regional information obtained from the National Weather Service.
Appendix B contains the climatological data derived for the site.

During the permit renewal for the Wishbone Hill Mine, the Alaska Department of Natural
Resources Division of Mining, Land and Water (DNR) requested that the design hydrology be
updated. The previous design storm event for the 100-year 24-hour event at the site was 3.6 inches.
The National Oceanographic and Atmospheric Administration (NOAA) has updated Atlas 14
Volume 7 to provide Precipitation Frequency Estimates for the state of Alaska, and based on this
updated data a design storm event of 3.81 inches was selected for the project site. This updated
data superceeds Technical Paper No. 47, Probable Maximum Precipitation and Rainfall-Frequency
Data for Alaska for Areas to 400 Square Miles, Durations to 24 Hours, and Return Periods from 1 to
100 Years (Miller, 1963), which was previously used to develop hydrologic design criteria for the
Wishbone Hill permit application.

11.1.2 Water Balance Calculations
The project water balance calculations for each of the process related facilities were developed

using data obtained from the wash plant design and potable water systems as well as precipitation,
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evaporation, and seepage data developed for the project area. The project water balance
calculations were derived using spreadsheets with additions and subtractions as necessary for
inflows and outflows to determine make-up water requirements and water storage requirements for
the Fresh Water Pond No. 1, Fresh Water Pond No. 2, Slurry Pond, and all sediment control ponds.
Water balance calculations are contained in Appendix C.

11.1.3 Peak Flow/Runoff and Sediment Generation Calculations for Sediment Ponds

Design storm runoff and sediment generation for the project drainage control facilities were
calculated using SEDCAD4. SEDCAD4 is an adaptation of SEDIMOT developed by the
University of Kentucky, Agricultural Engineering Department for determining sediment generation
on disturbed lands. SEDCAD4 is an accepted standard for coal mine sediment pond design.

Input parameters for SEDCAD4 include catchment area, length of slope, SCS curve number, storm
type, storm precipitation, soil characteristics, and Muskingum routing parameters. The program
calculates runoff and sediment load information for the design storm including runoff volume, peak
discharge and sediment yield. An updated CP factor was used for permit renewal. Based on the
Guidelines for the Use of the Revised Soil Loss Equation(RUSLE) on Mined Lands, Construction
Sites and Reclaimed Lands, a CP of 0.95 was used for fill areas(i.e., stockpiles) and 0.45 was used
for cut areas(i.e., pits).

Average annual sediment calculations were done using the Universal Soil Loss Equation (USLE)
(Barfield, Warner, and Haan, 1981).

Emergency overflow channel design calculations are based on the broad-crested weir formula with
peak flows determined from the storm runoff hydrograph. Reservoir routing was not considered in
the peak flow calculations. Sediment control ditch sizing utilized the Bentely FLOWMASTER
program. The calculation program employs Manning's equation to determine channel design.

Appendix D contains all sediment pond design calculations. Appendix F contains height-capacity
curves for each pond.

11.1.4 Peak Flow/Runoff Calculations for the Buffalo Creek Channel Relocation
Peak flow and runoff for the design storm for the Buffalo Creek channel relocation were calculated

using the SEDCAD4 computer model. . Input parameters include catchment areas and lengths,
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slope, SCS runoff curve numbers, storm event and storm duration. All input parameters and
hydrographs developed by SEDCAD4 are included in Appendix E.

11.1.5 Stability Calculations

Slope stability analyses were performed in accordance with the Alaska Surface Coal Mining
Control and Reclamation Regulations, Mine Safety and Health Administration (MSHA)
requirements and proposed State of Alaska Dam Safety requirements. The most conservative
combination of these regulations required that a stability analysis be performed on any structure
impounding more than 20 acre feet of water or having an embankment height of 20 feet or greater
as measured from the embankment centerline to either the upstream or downstream toe, whichever
provides the greater height. Structures that were analyzed for stability under these criteria included
the slurry pond, Sediment Pond No. 1, Fresh Water Pond No. 1, and Fresh Water Pond
No. 2/Sediment Pond No. 2. The stability of each berm on the respective structures was evaluated
at the maximum cross-section utilizing two-dimensional force-equilibrium techniques. Conditions
that were considered in the stability analyses included static and pseudostatic loading, rapid
drawdown from a maximum pool elevation, and critical pool elevations which could potentially
adversely influence the stability of upstream and downstream embankment slopes. These structures
may require review and approval under MSHA and/or the Alaska Dam Safety Program. Approvals
will be obtained prior to construction of the respective facilities.

The stability analyses results are summarized and presented in Appendix G.

11.1.6 Field Program and Infiltration Rate Testing

A field testing program was undertaken in June of 1989 to assess site subsoils for suitability as
construction materials and to determine permeability and infiltration rates for the native soils in the
pond areas. The program included a total of 20 backhoe pits and infiltration testing of seven
locations within the project area. Results of this program are included as Appendix J.

The backhoe test pits were excavated using a Caterpillar 416 backhoe and a Case 450 bulldozer.

The test pits were excavated to a depth of 8 to 11 feet and logged by an SRK engineer. Samples
were retrieved from the test pits and shipped to SRK's geotechnical laboratory for further
classification and testing. The test pit location map and test pit logs are contained in Appendix H.
Laboratory test results for the test pit soils are contained in Appendix 1.
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11.2 Support Facilities Complex

The support facilities complex includes the wash plant area, the coal stockpile areas, the office area,
the maintenance complex, the slurry pond, the fresh water ponds, the facilities area sediment pond,
and the wash down water recycle pond. The support facilities complex is shown on Plate 8-1.

11.2.1 Drainage and Sediment Control

Most of the support facilities area currently drains into natural depression areas which are proposed
as the facility area sediment pond, slurry pond, or Sediment Pond No. 2. Drainage and sediment
control for the support facilities complex can be facilitated with some minor grading and berming to
ensure that all areas continue to drain to these proposed pond areas. The final grading plan for the
support facilities area will ensure that these drainage flows are contained. Each pond has been
designed to handle the runoff and sediment generated from the design storm (100 year 24 hour) as
well as the annual sediment volume. The slurry pond has also been designed to handle the inflows
due to the processing requirements. The pond design for the slurry pond is discussed in Section
11.2.3, the facilities area sediment pond design is discussed in Section 11.4.3 and the design for
Sediment Pond No. 2 is discussed in Section 11.5.

11.2.2 Fresh Water Ponds

The fresh water ponds are located as shown on Plate 3-1, with more detailed plan views shown on
Plate 11-1. Plate 11-2 shows cross sections through both ponds. Two fresh water ponds are needed
to maintain the supply necessary to ensure continued wash plant operations. Water from Buffalo
Creek will be diverted as needed to provide fresh or make-up water for the coal wash plant, water
for the bathhouse facilities and water for dust suppression activities on the roads, if needed. A water
balance for the entire project life on a month by month basis for normal water years is presented in
Appendix C. A water balance which includes a wet water year and a water balance which includes
a dry water year are also presented in Appendix C for comparison. The conveyance of water from
Buffalo Creek to Fresh Water Pond No. 2 is explained in detail in Section 11.6.

Fresh Water Pond No. 1 is located in an existing natural depression directly north of the wash plant.
The pond has been designed to store approximately 24 acre feet or 7.8 million gallons of water with
two feet of freeboard. The height-capacity curve for Fresh Water Pond No. 1 is shown on
Figure F-1 in Appendix F.
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Because of the high permeability of the underlying soil, as determined through the infiltration
testing described in Appendix I, the pond will need to be lined to ensure that the water remains in
the pond and does not infiltrate into the underlying glacial gravels. The lining material will be a
60-mil high density polyethylene (HDPE). The liner may be covered with a one foot thick layer of
selected native soils to protect the liner during winter conditions. Pond inside slopes must be graded
to a maximum 3 horizontal to 1 vertical (3H:1V) following topsoil removal to allow for liner
placement and sealing. Plate 11-4 contains the liner details.

Two berms will be necessary to provide total containment of the pond design volume. One berm
will separate the pond from the run of mine coal stockpile area, while the second berm will prevent
the pond from draining into the slurry pond. Details of these embankments are contained on
Plate 11-3. Both embankments will have combined upstream and downstream side slopes of 5H:1V
with no slopes steeper than 2H:1V. The top width of each embankment is 10 feet. A stability
analysis was performed on each embankment as described in Section 11.1.5. Stability analyses for
these berms are contained in Appendix G, Figures G-1 and G-2, and demonstrate that the
embankments meet the accepted criteria for static, pseudostatic, and drawdown conditions.

An emergency overflow spillway will allow inflows from Sediment Pond No. 2 to be diverted into
Fresh Water Pond No. 1 in the event of a storm greater than the 100 year 24 hour storm. An
emergency overflow spillway has also been designed for the discharge from the Fresh Water Pond
No. 1 in the event of a storm greater than the 100 year 24 hour design storm. The Fresh Water Pond
No. 1 emergency overflow spillway will outlet to the Slurry Pond and has been designed to pass the
peak flow from a 100 year 24 hour storm event. Emergency spillway designs are contained in
Appendix D.

Fresh Water Pond No. 2 will be the pond into which the Buffalo Creek pipeline diversion outlets.
Water will be pumped from Pond No. 2 to Pond No. 1 as needed to ensure adequate water
availability for project requirements. Fresh Water Pond No. 2 has a capacity of 81 acre feet or 26.4
million gallons with 2 feet of freeboard. The pond volume and associated elevations are shown on
the height-capacity curve presented in Appendix F as Figure F-2.

Fresh Water Pond No. 2 will also require lining to minimize water losses through infiltration.
Lining for Pond No. 2 will be the same as previously described for Pond No. 1. The pond will be
graded so that no inside slope is steeper than 3H:1V to allow for liner placement. Plate 11-4
contains liner details.
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Three embankments will be constructed at Fresh Water Pond No. 2. One embankment will separate
the pond from the Mine Area 2 haul road and is part of the road fill, the second embankment will
separate Fresh Water Pond No. 2 from Sediment Pond No. 2, and the third embankment will ensure
containment on the southeast corner of the pond. The embankment located between Fresh Water
Pond No. 2 and Sediment Pond No. 2 will be constructed with a silt core. The core material will
consist of selected site materials placed in lifts of 12 inches and compacted to 95% standard proctor
prior to placement of the next lift. The core will promote vertical seepage At Sediment Pond No. 2
thus preventing horizontal seepage under the Fresh Water Pond No. 2 liner.

The latter two embankments are large enough to meet the requirements for a stability analysis. The
results of the stability analyses on these two embankments are included in Appendix G, Figures G-3
and G-4. The results demonstrate that the embankments meet the accepted factors of safety for
static, pseudostatic, and drawdown conditions. Embankment cross sections for the two larger
embankments are shown on Plate 11-3. The embankments have been designed with overall
combined side slopes of 5H:1V and embankment top widths of 12 feet.

An emergency overflow spillway has been designed for the discharge from the Fresh Water Pond
No. 2 in the event of a storm greater than the 100 year 24 hour design storm. The Fresh Water Pond
No. 2 emergency overflow spillway will outlet to Sediment Pond No. 2. The emergency spillway
has been designed to handle the peak flow from a 100 year 24 hour storm event. Emergency
spillway designs are contained in Appendix D.

11.2.3 Slurry Pond

A slurry pond, for the disposal of fine coal refuse from the wash plant, will be constructed in an
existing natural depression southeast of the plant site as shown in plan view on Plate 11-5 and in
cross sectional view on Plate 11-6. Slurry from the plant will be piped to the slurry pond at a
maximum rate of 10 tons per hour. The slurry will be treated with a flocculent to enhance settling
of the fine coal refuse prior to pumping to the slurry pond. In addition to containing slurry, the pond
will also function to contain and control runoff from approximately 72 acres of area, which includes
the pond surface itself and a portion of Topsoil Stockpile No. 1. The slurry pond volume is 701 acre
feet with 2 feet of freeboard for a total available storage of 759 acre feet.

The slurry pond water balance is contained in Appendix C. The water balance was developed on a
monthly basis for normal precipitation years for the entire project life. In addition, a water balance
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assuming a wet year in Year 5 and a water balance assuming a dry year in Year 5 were developed
and are also included in Appendix C. The estimated amount of fine coal refuse to be generated for
the project life is 869,000 cubic yards or 538.5 acre feet. This number includes both the fines
material and any water which will be trapped in the voids as the slurry settles. Of the maximum
average of 180 gallons per minute (gpm) total water use for the coal processing, 120 gpm are
discharged to the slurry pond while the other 60 gpm are contained in the coarse coal refuse which
is destined for mine backfill. Although approximately 120 gpm of water will be discharged with the
slurry only 104 gpm will be discharged as "free water" available for infiltration. The 104 gpm is
calculated by subtracting 16 gpm of water which has been determined to be entrained in the voids of
the coal fines based on laboratory testing of the slurry. The test results are contained in
Appendix K. The infiltration test results for natural soils in the area of the slurry pond indicated
permeability for the pond area of 10 cm/sec as discussed in Appendix I. The laboratory testing of
the slurry indicated a permeability rate of 10° cm/sec. The more conservative coal slurry
infiltration rate was used in the water balance calculations for the slurry pond design after the first
year, however, even this more conservative number indicated that the permeability rate was greater
than the rate at which flows would be pumped to the pond. As a result, free standing water in the
slurry pond is not expected to occur.

The calculations for sediment generated from a 100 year 24 hour storm are contained in
Appendix D. Runoff from the 100 year 24 hour storm is estimated as 22.9 acre feet assuming no
infiltration (3.81 inches x 72 acres), while sediment generated from the 100 year 24 hour storm will
be 0.6 acre feet. The annual sediment yield for the project life is estimated at 2.6 acre feet/year or
34 acre feet over the 13 year life of the slurry pond. These calculations are contained in
Appendix D. The maximum slurry pond design requirements of approximately 600 acre feet are
easily contained in the total designed slurry pond volume of 701 acre feet with freeboard in excess
of 2 feet. The slurry pond height-capacity curve is shown on Figure F-3 of Appendix F.

The slurry pond will be constructed making use of a natural depression at that site. The natural
depression will be modified with the addition of four embankments. The embankments will be
constructed of locally available material. Each embankment will be constructed as shown on
Plate 11-3. Three of the four embankments will require construction of a silt core. The core will be
constructed of selected local material. The material will be placed in 12 inch lifts with each lift
compacted to 95% standard proctor prior to placement of the next lift. Each embankment will be
constructed so that the combination of side slopes is greater than or equal to 5H:1V. Embankment
top widths will vary between 10 and 20 feet.
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All of the embankments meet the criteria for requiring a stability analysis. The stability analyses
indicate that all embankments meet the accepted factors of safety for static, pseudostatic, and
drawdown conditions. Stability analyses are contained in Appendix G.

11.2.4 Wash Down Water Recycle Pond

A wash down water recycle pond will be located adjacent to the facilities area sediment pond,
northwest of the plant site as shown on Plate 3-1 with a more detailed plan view shown on
Plate 11-7. A cross sectional view is shown on Plate 11-2. The wash down water recycle pond will
collect equipment washing water from the maintenance area. The wash down water will first be
collected in a sump in the maintenance building where a skimmer will be used to remove oil, grease
and solvents from the water. The water will then be piped to the wash down water recycle pond.
Sorbent booms will be placed at the pipe outlet to collect any remaining oil or grease prior to
discharge into the wash down water pond.

The pond is designed to contain up to 1.5 acre feet of water under normal operating conditions.
Water will be continually recycled through the wash down area.

The wash down water recycle pond will be lined with 60 mil HDPE liner to prevent seepage of the
wash down water into the underlying gravels and allow recycling of the water. A one foot thick
layer of compacted native soils will be placed over the liner to protect the liner during winter
conditions. Plate 11-4 contains liner details.

11.3 Roads

Roads will be designed with drainage control systems to minimize erosion and control sediment in
road runoff. The mine area road complex is designed with ditches which discharge road runoff to
sediment control structures. The mine access road drainage control system is designed to control
both the road runoff and runoff from undisturbed areas along the upslope side of the road.

11.3.1 Haul Roads

The mine area road system will contain ditches at the edge of the road surface. Periodic breaks in
the road berms will allow these ditches to discharge to the sediment control structures or ditches

within the mine area. The road drainage controls are discussed in Sections 11.4 and 11.5 which
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detail sediment and drainage controls for Mine Area 1 and Mine Area 2, respectively. In pit haul
roads will direct road runoff into the bottom of the pits.

11.3.2 Access Road

The access road drainage control system has been designed to maintain the natural drainage patterns
of the area as much as possible. Ditches will intercept upland flow on the upslope side of the road
and carry the flow to culverts located in areas of existing drainages or topographic low spots. The
berm along the access road will be broken periodically to allow discharge of flows on the road.
These flows will be discharged into the ditch system. Culverts will be located at periodic intervals
to carry this flow under the roads to discharge to existing drainages or depressions. Periodic hay
bales and/or small catch basins will be used to control any sediment generated in the access road
ditch system.

11.4 Mine Area 1 Drainage Controls

All surface water and groundwater flows in Mine Area 1 will be controlled to minimize the effects
of mining on the prevailing hydrologic balance. The following sections provide specific details on
the hydrologic structures, drainage controls and impoundments necessary to ensure that water
quality and quantity are not affected by the mining activities in Mine Area 1. Post mining drainage
controls for Mine Area 1 are discussed in Section 13.

The runoff control plan for Mine Area 1 includes the use of ditches, one constructed sediment
control structure and two natural depressions within the disturbed areas to capture all disturbed
area runoff. These ditches and sediment control structures are shown on Plate 11-8. The settling
areas will not be lined but will allow runoff to infiltrate into the underlying glacial gravels.
Infiltration rates, based on the results of field testing as contained in Appendix I, are rapid enough to
allow the basins to dewater naturally even when using the most conservative test value observed, a
rate of 2 x 10 cm/sec. By making use of the natural infiltration, the sediment control system has
been conservatively designed to be a non-discharging system. The settling areas are designed to
store all flows and sediment which would be carried to that area during a 100 year 24 hour storm
event plus the normal annual sediment yield. All ponds and corresponding ditches have been
designed for worst case conditions with regard to combined runoff and sediment volume. Worst
case is represented by total concurrent mine pit disturbance coupled with maximum stockpile
development. This situation will not exist during the mine life but has been modeled for the design
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case for the purpose of conservatism. Appendix D contains the design calculations for each ditch
and sediment control structure.

Runoff control structures, that are needed in the mining area, will be constructed prior to any
disturbance. During and after topsoil removal and prior to opening of the mine pits, flows will be
directed to the sediment control ponds. Once overburden removal activities have begun, flows from
the pit areas will be directed into the active pits. These flows will be collected in a sumped area of
the pit floor. Ditching will be provided around the perimeter of the pit areas to collect any disturbed
area runoff which does not drain into the active pit areas and divert this runoff into the existing
sediment basins. The following sections provide brief summaries of the design characteristics of the
sediment control structures for active operations in Mine Area 1. Section 13 discusses post mining
drainage controls for Mine Area 1.

11.4.1 Sediment Pond No. 1

Sediment Pond No. 1 has been designed, making use of an existing natural depression, to collect all
flows from Overburden Stockpile No. 1 and Mine Area 1 except for a small Area in the northwest
corner of the mine area. The pond catchment area has been estimated at 114 acres. The pond
design is based on the worst case runoff and sediment generation for the life of the project, i.e.,
100% of the mine pit area disturbed with maximum development of all stockpiles (overburden and
topsoil). The worst case was determined to be when the Overburden Stockpile No. 1 Extension was
at its maximum height and, therefore, Plate 11-8 shows the stockpile rather than an active mine area.
Plate 11-9 shows a plan view of Sediment Pond No.1. Plate 11-10 shows the pond in cross section.

Drainage from the stockpile will be collected on benches which will be graded to drain to the
stockpile access roads. The benches will act as ditches, providing some reduction in storm flow and
thus reducing sediment loads to the sediment pond. The presence of these ditches has been
accounted for in the sediment loading calculations. From the SEDCAD calculations contained in
Appendix D.1, the 100 year 24 hour storm runoff was determined to be 14.31 acre feet. The 100
year 24 hour storm sediment loading was determined to be 4.69 acre feet. The average annual
sediment yield was determined to be 14.5 acre feet using USLE. Based on these numbers the total
required storage assuming an annual cleanout is 33.5 acre feet. As shown on the height-capacity
curve, Figure F-5 in Appendix F, the maximum storage prior to flow in the overflow spillway is 48
acre feet.
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Infiltration test 1, as described in Appendix I, was conducted in the area of Sediment Pond No. 1.
The coefficient of permeability for subsoils in this pond was measured at less than 2 x 10 cm/sec.
Since the testing was localized, the worst case infiltration rate observed during testing of
approximately 10™ cm/sec or 2.3 acre feet per day was used in determining the Pond 1 infiltration
rate.

An overflow spillway has been designed for Sediment Pond No. 1. The spillway will discharge
flows to an adjacent small depression area. The spillway has been designed to pass the peak flow
from a 100 year 24 hour storm event. Spillway designs are contained in Appendix D.

An embankment will need to be constructed at the upstream end of the pond to ensure that all flows
are directed and contained in the pond. The embankment cross section is shown on Plate 11-3.
Combined embankment side slopes have been designed to be 5H:1V. The embankment top width
is 10 feet. The embankment will be constructed with a silt core to promote vertical seepage and
restrict horizontal flows. The silt core will be constructed of selected, locally available materials
placed in 12 inch lifts and compacted to 95% of the standard proctor density. The embankment met
the requirements for performing a stability analysis. Appendix G, Figure G-8 contains the results of
the stability analysis. As shown on this Figure, the factors of safety for static, pseudostatic, and
drawdown conditions exceed the acceptable minimal standards.

11.4.2 Sediment Pond No. 3

Sediment Pond No. 3 will collect a small area of drainage from the northwest corner of Mine
Area l. The pond will be a constructed sediment pond which will be built during the first 5-year
term to control drainage from mining operations. The pond will have a catchment area of 13 acres.
Pond design is for the worst case disturbance condition. Based on the SEDCAD modeling
approximately 1.28 acre foot of runoff and 0.36 acre feet of sediment is expected from the 100 year
24 hour storm. From the USLE calculations, the approximate annual sediment yield is 1.6 acre feet.
The pond has been designed to contain the total design storage of 3.24 acre feet below the elevation
of the emergency spillway.

Sediment Pond No. 3 will be constructed primarily by excavation, thus no large embankments have

been designed. The pond will have a spillway which has been designed to pass the peak flows from
a 100 year 24 hour storm event. Spillway designs are contained in Appendix D.
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11.4.3 Facilities area Sediment Pond

The Facilities area Sediment Pond will collect drainage from the facilities area and the run of mine
stockpile area. The pond will be located in an existing natural depression which will be
supplemented by some excavation and fill placement to provide sufficient storage and freeboard.
The pond will be constructed during the initial phases of project construction. The pond will have a
catchment area of 33.5 acres. Pond design is for the worst case disturbance condition. Based on the
SEDCAD modeling, approximately 3.6 acre ft of runoff and 1.2 acre ft of sediment is expected
from the 100 year 24 hour storm. From the USLE calculations, the approximate annual sediment
yield is 1.0 acre ft. The pond has been designed to contain the total design storage of 5.8 acre ft
below the pond crest with 2 ft of freeboard.

11.4.4 Slurry Pond

As shown on Plate 11-8, flows from a portion of Topsoil Stockpile No. 1 will be directed to the
slurry pond. Flows from the stockpile will be routed on benches and access roads from the
stockpile. The flows will be collected, along with flows from a portion of the Mine Area 2 haul
road, and conveyed by culvert under the haul road and run of mine coal stockpile. The culvert will
empty into a ditch which will carry the flows to the slurry pond. The culvert and ditch have been
designed to carry the expected peak flows from a 100 year 24 hour storm event. The culvert and
ditch designs are contained in Appendix D.

A complete discussion of the slurry pond design is contained in Section 11.2.3.

11.4.5 Mine Area 1 Ditch System

Ditching will be necessary to route flows from disturbed areas to the Mine Area 1 sediment control
structures. Ditches for Mine Areal have been designed for worst case conditions and are
designated on Plate 11-8. Ditch designs are contained in Appendix D. Ditches have been placed in
one of several type categories as shown on Plate 11-8. Ditch type details are contained on

Plate 11-4.

11.5 Mine Area 2 Drainage Controls

All surface water and groundwater flows in Mine Area 2 will be controlled in a manner similar to
Mine Area 1 to minimize the effects of mining on the prevailing hydrologic balance. The following
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sections provide specific details on the hydrologic structures, drainage controls and impoundments
necessary to ensure that water quality and quantity are not affected by the mining activities in Mine
Area 2. Post mining drainage controls for Mine Area 2 are discussed in Section 13.

The runoff control plan for Mine Area 2 includes the use of ditches, one natural depression and four
constructed sediment control ponds throughout the disturbed areas to capture all disturbed
area runoff. These ditches and sediment control structures are shown on Plate 11-11. The settling
areas have been designed to be non-discharging by allowing the runoff to infiltrate into the
surrounding glacial gravels. Infiltration rates, based on field testing as discussed in Section 11.1.6,
are rapid enough to allow the basins to dewater naturally even when using the most conservative
test value observed, a rate of 2 x 10 cm/sec. The settling areas are designed to store all flows and
sediment which would be carried to that area during a 100 year 24 hour storm event plus the normal
annual sediment yield. All ponds and corresponding ditches have been designed for worst case
conditions with regard to combined runoff and sediment volume. Worst case is represented by total
concurrent mine pit disturbance coupled with maximum stockpile development. This situation will
not exist during the mine life, but has been modeled for the design case for the purpose of
conservatism. Appendix D contains the design calculations for each ditch and sediment control
structure.

The runoff control structures for Mine Area 2 will function in much the same manner as those
described for Mine Area 1. Runoff control structures will be constructed prior to disturbance in all
areas of the mining operation. During and after topsoil removal and prior to opening of the mine
pits, flows will be directed to the sediment control ponds. Once overburden removal activities have
begun, flows from the pit areas will be directed into the active pits. These flows will be collected in
a sumped area of the pit floor. Ditching will be provided around the pit perimeter areas to collect
any disturbed area runoff which does not drain into the active pit areas and divert this runoff into the
existing sediment basins. The following sections provide brief summaries of the design
characteristics of the sediment control structures for active operations in Mine Area 2. Section 13
discusses post mining drainage controls for Mine Area 2.

11.5.1 Sediment Pond No. 2

Sediment Pond No. 2 has been designed to collect and contain most of the runoff from the
southwestern end of Mine Area 2, the Mine Area 2 haul road, Overburden Stockpile No. 3, Topsoil
Stockpile No. 1, and a small area of the support facilities immediately adjacent to the pond, for a
total catchment area of 175 acres. The pond has been designed making use of an existing natural
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depression. Sediment Pond No. 2 will be in place at the beginning of mining operations although it
will not be fully utilized until later years. Plate 11-1 shows a plan view of this pond and Plate 11-2
show a cross-sectional view.

The pond has been designed with a maximum capacity of 43.5 acre feet prior to flow through the
emergency spillway. Figure F-6 in Appendix F contains the height-capacity curve for Sediment
Pond No. 2. Pond design is for the worst case disturbance condition. Based on SEDCAD
modeling, the 100 year 24 hour storm flow for the catchment area is approximately 18.04 acre feet.
The 100 year 24 hour storm sediment generation is 2.28 acre feet and the annual sediment yield is
10 acre feet. These calculations can be found in Appendix D. The required pond capacity is 30.32
acre feet.

One infiltration test, Test No. 5, as described in Section 11.1.6 and contained in Appendix I,
indicated that the subsoils in Sediment Pond No. 2 have a permeability on the order of 2 x 107
cm/sec or 397 acre feet per day over the entire pond area. Using the most conservative infiltration
rate as tested of 1 x 10™ cm/sec still results in a seepage rate of 2 acre feet per day.

The pond will require construction of one embankment to separate the pond from Fresh Water Pond
No. 2. This embankment has been previously described in Section 11.2.2. Plate 11-3 provides a
maximum embankment cross-section. The embankment side slopes will vary from 2.5H:1V on the
Sediment Pond No. 2 side to 3H:1V on the Fresh Water Pond No. 2 side. The embankment top
width is 12 feet. A stability analysis was performed on the embankment and the results are
presented in Appendix G, Figure G-4.

An emergency spillway will allow flows from Fresh Water Pond No. 2 to enter Sediment Pond
No. 2 during a storm event larger than the 100 year 24 hour storm. An emergency spillway will
also be constructed in Sediment Pond No. 2 to discharge flows from a storm event larger than the
design storm to the slurry pond. Emergency spillway designs are contained in Appendix D.

11.5.2 Sediment Pond No. 4

Sediment Pond No. 4 has been designed to control a small area of drainage in the mine pit
area during the first 5 year term. The catchment area for Pond No. 4 is 5 acres. Pond No. 4 is
shown in plan view on Plate 11-9 and in cross-sectional view on Plate 11-10. Pond design is for the
worst case disturbance condition. The 100 year 24 hour storm runoff for this catchment is
calculated to be 0.37 acre feet. The sediment generated from this storm is almost negligible and is
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0.005 acre feet. The annual sediment yield is 0.02 acre feet. These calculations are contained in
Appendix D. The total storage requirements are 0.40 acre feet. The pond has been designed to
store 0.48 acre feet prior to discharging through the emergency spillway. The total pond capacity is
0.84 acre feet as shown on Figure F-8 in Appendix F.

The pond design is non-discharging and assumes an infiltration rate based on the least permeable
rate determined during the infiltration testing as presented in Appendixl. This rate of
approximately 10 cm/sec or 103 feet/year corresponds to a rate of infiltration for Pond 4 of 0.06
acre feet per day.

Sediment Pond No. 4 is approximately four feet deep and will be constructed by excavation. No
embankment will be constructed. An emergency spillway will provide a controlled discharge for
flows in the event of a storm event larger than the 100 year 24 hour storm. Designs for the
Sediment Pond No. 4 emergency spillway are contained in Appendix D.

11.5.3 Sediment Pond No. 5

Sediment Pond No. 5 will collect runoff from disturbance created from topsoil removal and mining
operations in Mine Area 2. The total catchment area for Sediment Pond No. 5 is 105 acres.
Plate 11-12 illustrates a plan view of Sediment Pond No. 5. Plate 11-10 contains a cross-sectional
view of the pond.

Pond design is for the worst case disturbance condition. The 100 year 24 hour design storm runoff
for Sediment Pond No. 5 is estimated to be 9.06 acre feet. The 100 year 24 hour storm sediment
loading is estimated at 0.80 acre feet. The annual sediment load was calculated at 1.6 acre feet.
These calculations are contained in Appendix D. The total required capacity, based on these
calculations is 11.47 acre feet. The total design capacity below the elevation of the emergency
spillway is 16 acre feet. Figure F-9 in Appendix F presents a height-capacity curve for this pond.

The infiltration rate for this pond, based on the most conservative value observed during the field
testing program presented in Appendix I, is 0.45 acre feet per day.

The pond will be an excavated pond requiring an average of 35 feet of excavation. This excavation
will keep the pond and pond drainage above the steep bluffs and floodplain areas of Moose Creek.

No embankments will be constructed.
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The pond location necessitates that a small diversion berm be constructed south of the pond to
ensure that flow from this area of lower topography is directed to the pond. The diversion berm will
allow flows to back up until entering a constructed channel which will divert the flows into
Sediment Pond No. 5. Buffalo Creek flows just north of the pond. A constructed ditch will
intercept any runoff which might flow in the then abandoned Buffalo Creek channel and divert
these flows into Sediment Pond No. 5.

An emergency spillway will be constructed to allow a controlled outlet for flows from a design
storm greater than the 100 year 24 hour storm event. The emergency spillway design is contained
in Appendix D.

11.5.4 Sediment Pond No. 6

Sediment Pond No. 6 will be constructed to collect some of the disturbed area runoff from Mine
Area 2. The total catchment for Sediment Pond No. 6 is 6 acres. Plate 11-12 shows a plan view of
this pond.

Pond design is for the worst case disturbance condition. The 100 year 24 hour storm runoff for the
catchment area is calculated as 0.63 acre feet. The 100 year 24 hour storm sediment loading is
calculated as 0.47 acre feet. The annual sediment loading is calculated to be 0.8 acre feet. These
calculations can be found in Appendix D. The total storage requirement for the runoff and sediment
is 1.89 acre feet. As shown on Figure F-10 in Appendix F, the total capacity of the pond below the
level of the emergency spillway is 4.6 acre feet.

The pond has been designed as a combination of excavation and embankment fill. A diversion
ditch has been designed to divert runoff from the year's previous mining activity which is above the
pond to Sediment Pond No. 5 and the Sediment Pond No. 6 emergency spillway will outlet into this
ditch as well. Approximately 7 feet of excavation will be required. The maximum embankment
height will be 12 feet as measured from the downstream toe. A maximum embankment cross-
section is shown on Plate 11-3. The embankment will have combined side slopes of 5H:1V and a
top width of 10 feet. The embankment does not meet either the height or capacity criteria for
requiring that a stability analysis be performed.

An emergency spillway has been designed located in the northeast corner of the pond. The spillway

has been designed to carry peak flows from a 100 year 24 hour storm event into a diversion ditch

which will route the flows to Sediment Pond No. 5. Spillway designs are contained in Appendix D.
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11.5.5 Sediment Pond No. 7

Sediment Pond No. 7 has been designed to collect flows from a small steep area in the northernmost
mining area. This pond will be constructed prior to topsoil stripping in the northern portion of Mine
Area 2. Sediment Pond No. 7 is shown in plan view on Plate 11-12.

The total catchment for Sediment Pond No. 7 is 1 acre. Pond design is for worst case disturbance
condition. The 100 year 24 storm runoff for this area has been calculated to be 0.05 acre feet. The
design storm sediment load has been calculated as 0.04 acre feet. The average annual sediment load
has been calculated as 0.1 acre feet. These calculations are contained in Appendix D. The total
required capacity is 0.19 acre feet. The capacity of the pond up to the emergency spillway as shown
on Figure F-11 in Appendix F has been designed at 0.57 acre feet.

The infiltration rate for this pond, as calculated based on the most conservative infiltration rate
observed during the field test program as presented in Appendix 1, is 0.13 acre feet per day.

The pond will be partially excavated and partially embanked. The maximum embankment cross-
section is shown on Plate 11-3. The maximum depth of excavation is approximately 7 feet. The
maximum embankment height is 3 feet. The embankment has been designed with total combined
outslopes of 5H:1V. The embankment top width is 10 feet. The embankment does not meet the
criteria for requiring that a stability analysis be performed.

An emergency spillway has been designed to allow a controlled discharge in the event of a storm
greater than the 100 year 24 hour storm. The spillway channel has been designed to pass the peak
flows from a 100 year 24 hour storm. Spillway designs are contained in Appendix D.

11.5.6 Mine Area 2 Ditch System

Ditching will be necessary to route flows from disturbed areas to the Mine Area 2 sediment control
structures. Ditches for Mine Area2 have been designed for worst case conditions and are
designated on Plate 11-11. Ditch designs are contained in Appendix D. Ditches have been placed
in one of several type categories as shown on Plate 11-11. Ditch type details are contained on
Plate 11-4.
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11.6 Drainage and Sediment Control Structures Dewatering and Maintenance Procedures

Geotechnical testing of the infiltration rate of the expected subsoils for the sediment control ponds
was performed during a field testing program in June of 1989. The testing was necessary to ensure
that the sediment control structures could be successfully dewatered through natural infiltration in a
sufficiently short period of time to allow use of infiltration rather than a controlled discharge. The
test results are presented in Appendix I. The results show a maximum infiltration rate of 1 x 10
cm/sec and a minimum infiltration rate of 2 x 10 cm/sec. Each pond was evaluated for dewatering
time for the design storm based on the maximum and minimum rates. The results are presented in
Table 11-1. Although the worst case maximum time calculated in the field testing was presented in
the sediment pond discussions in Sections 11.4 and 11.5, the actual rate is expected to vary and lies
somewhere in between the maximum and minimum rates presented in the Table.

An operational monitoring program will be maintained for the 8 sediment ponds and the coal slurry
pond. For the sediment ponds, the monitoring program will ensure that there is always sufficient
volume available to contain the runoff generated by the 10-year 24-hour precipitation event, while
maintaining one foot of freeboard. Monitoring for the slurry pond will ensure that there is always
sufficient volume available to contain the runoff generated by the probable maximum 24-hour
precipitation event, while maintaining one foot of freeboard. Water quality monitoring in both the
slurry and sediment ponds will utilize the same parameters as those monitored in the groundwater
wells. Monitoring records, acceptable to the Division of Mining, will be maintained on-site and
made available to the Division of Mining as requested.

The pond design assumes yearly clean out of sediment for all sediment control ponds except the
slurry pond. Accumulated sediment will be removed in the fall or winter, and at other times of the
year when deemed necessary. The pond sediment will be placed as backfill in the mine pits. In
addition to annual sediment pond clean out, all site ditches and culverts, including access road
culverts, will be inspected in the spring and early summer and cleaned out as necessary. Excessive
erosion at ditch outlets will be repaired and additional erosion protection will be provided, if
necessary.

All other hydrologic structures, including the Buffalo Creek Diversion Pipeline, Wash Down Water
Pond, Fresh Water Ponds Numbers 1 and 2, and the Slurry Pond, will be inspected annually and
maintained on an as-needed basis subsequent to inspection. Annual inspections will be conducted
under the supervision of a professional engineer registered in the State of Alaska.
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11.7 Erosion Control

Erosion control practices will also be implemented to aid in sediment control in disturbed areas of
the mine site both during active mining operations and during reclamation. The main erosion
control method to be used at the Wishbone Hill Project is the mine and reclamation planning. The
mining and reclamation activities for the project are designed to disturb and leave unreclaimed the
smallest practical area at any time, minimizing the areas subject to erosion. Another erosion control
practice to be implemented is the establishment of vegetation on topsoil stockpiles, temporary
overburden stockpiles, impoundment slopes, drainage ditches, and backfilled areas. As depicted on
Plates 11-8 and 11-11 rock riprap will be placed in many of the ditch systems to further protect the
disturbed areas from excessive erosion. Table 11-2 outlines the criteria which are proposed for
determining the need for erosion protection in all ditches based on design flow velocities and
exposed material type. Regrading of backfilled pit areas will be done on contour, where possible, to
aid in erosion control. Areas of the mine pit will be backfilled, graded, topsoil replaced and
revegetated as quickly as possible to minimize the amount of disturbed areas subject to erosion. In
areas where erosion occurs, measures such as hay bales, silt fences, regrading, erosion matting,
protective mulches and other proven erosion control measures will be installed.

11.8 Pond Construction and Inspection

All ponds and drainage control structures will be constructed in accordance with the Alaska Surface
Coal Mining and Reclamation Act (AS 27.21). The sediment control structures will be constructed
prior to any disturbance of the area from which runoff will be controlled. All ponds have been
designed to handle flows and sediment generated from a 100 year 24 hour storm event as well as
expected annual sediment loading. The ponds have been designed using natural infiltration as a
dewatering device for the runoff into the ponds. An emergency spillway has been designed for each
pond which will allow at least one foot of freeboard when flowing at design capacity.

Prior to pond construction, the pond area will be stripped of vegetation and all topsoil in the pond
and embankment areas will be salvaged. In ponds which require construction of an embankment
structure, the fill will consist of locally available material. The material will be free of vegetative
debris, large rocks, frozen soil and other potentially deleterious material. Embankment construction
will occur in lifts not to exceed 2 feet. The silt core to be constructed for some of the embankments
will be constructed using selected site materials which will be placed in lifts approximately 12
inches thick and compacted to a minimum of 95% of standard proctor. The combined side slopes of
each embankment will not exceed 5H:1V and no slope will be steeper than 2H:1V. The constructed
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height of the sediment pond embankments will be increased 5% over the design height to allow for
settling.

The design of each pond has been supervised by a registered professional engineer in the State of
Alaska. The ponds will be constructed under the supervision of a registered professional engineer
who will submit certified as-built drawings to the State upon completion of construction. Ponds
will be inspected annually by a registered professional engineer for erosion, cracking or other
potential problems.

Pond embankment outslopes will be revegetated in accordance with the procedures outlined in
Section 13.

11.9 Buffalo Creek Channel Relocation

The Mine Area 2 topsoil removal activities will intercept Buffalo Creek requiring relocation of the
Buffalo Creek channel. The relocated channel construction will occur during the first 5 year term of
the mining operations concurrently with the construction of the Buffalo Creek diversion structure.
By relocating the channel early in the mining operations, some of the first site reclamation work will
concentrate on stabilizing and revegetating the channel to allow monitoring over the entire mine
life. Flow routing will be controlled through the channel to observe channel behavior and correct
any unexpected problems to ensure that impacts to Moose Creek are minimized.

The Buffalo Creek channel will be permanently relocated to the north of the existing channel within
the permit boundary but away from Mine Area 2 and other mining related disturbance. The channel
location is shown on Plate 11-13 with a channel profile shown on Plate 11-14. Three different
channel types are planned based on the slope of the relocated channel. These channel types can also
be found on Plate 11-14. In shallow slope areas along the upper reaches of the relocated channel a
grass lined channel will be constructed. The channel will be riprapped beginning in the steeper
middle reach of the relocation and continuing to the outlet of the channel. The outlet has been
located to discharge into an existing drainage channel prior to flow into Moose Creek. The
relocated channel has been designed to handle the flows from a 100 year 24 hour storm event.
Channel designs are contained in Appendix E.
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11.10 Buffalo Creek Pipeline Diversion

Water will be conveyed from the existing Buffalo Creek channel for plant startup and as makeup
and potable water for the wash plant and bathhouse facilities. A diversion structure will be
constructed in the creek to allow diversion of the flows as needed. The diversion will be
accomplished by means of a small basin and berm structure constructed in the creek channel with a
manually controlled inlet valve. The flows will be routed by gravity through an eight inch diameter
pipeline which will be buried a minimum 5 to 12 feet deep. The pipeline will outlet into Fresh
Water Pond No. 2. The pipeline location is shown on Plate 3-1 with a profile of the pipeline shown
on Plate 11-15. Typical illustrations of the basin and berm structure and diversion intake structure
are shown on Plate 11-14. The diversion has been designed to allow year round use. Calculations
for the pipeline design and depth of burial to prevent freezing are contained in Appendix E.

The makeup water requirements will vary according to the site conditions and season of the year.
Table C-1 in Appendix C presents estimated fresh water requirements for the life of the project.
The fresh water requirements will be met primarily by diverting flows from Buffalo Creek. As
discussed in Section 11.11, if groundwater inflows are significant, they will be pumped from the pit
area for use as fresh water thereby reducing the amount of flow diverted from Buffalo Creek.

11.11 Groundwater Drainage/Pit Inflow

11.11.1 Mine Inflow from Bedrock and Glacial Sediments

The proposed mine excavations will penetrate saturated glacial deposits and sedimentary bedrock
resulting in groundwater inflow to the open pits. The pit in Mine Area 1 will be excavated to a
maximum depth of approximately 380 feet below ground surface to elevation 605 feet. The Mine
Area 1 pit is expected to penetrate up to approximately 300 feet of saturated material (i.e., glacial
sediments and bedrock). The pit in Mine Area2 will be excavated to a maximum depth of
approximately 550 feet below ground surface to elevation 505 feet and is expected to penetrate up
to approximately 450 feet of saturated material.

The open pits are not expected to intersect saturated alluvial materials. Based on borehole and
seismic survey data (see Part C, Chapter IV) the alluvial deposits are confined to an area within
several hundred feet or less of the Moose Creek channel and are generally less than 20 feet thick.
Alluvial deposits will be separated from the pit slopes by bedrock and glacial deposits that have a
relatively low permeability (see Part C, Chapter IV). Therefore, it is not expected that the mine
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excavation will induce flows of groundwater from the shallow alluvium or cause increased losses of
surface water from Moose Creek into the alluvium.

11.11.1.1 Physical Model

Approximate groundwater inflow rates to the two mine areas were calculated based on the proposed
pit configurations and mining sequence as presented in Part D, Section 3. Figure 11-1 shows the
simplified mining sequence that was used for the inflow computations. A conceptualized diagram
of a pit wall and one of the analytical models used to calculate inflow are shown in Figure 11-2. For
each portion of the pit slope, the saturated thickness of glacial sediments and bedrock was
determined from the hydrogeologic cross-sections (Figures 4-3 to 4-7) and water table contour map
(Figure 4-9) presented in Part C, Chapter IV. The maximum drawdown in water level in the
bedrock was set at the elevation of the pit floor. The maximum drawdown in the glacial sediments
was set at the contact between the glacial sediments and the bedrock.

Pits that are to be developed during any given year were assumed to open instantaneously at the
beginning of that year and then stay open during the remaining life of the mine area. In reality, the
mine excavation will be backfilled sequentially. However, the backfill will be several of orders of
magnitude more permeable than the in-situ bedrock and glacial sediments and, therefore, will not
significantly impede inflow to the remaining open areas of the pit. Depending on the bottom profile
of the backfilled areas, inflow may tend to pond beneath the backfill in low areas thus reducing the
actual inflow into the open areas of the pit. Under such conditions, the resulting inflow into the
open (i.e., not backfilled) areas of the pit would be less than that estimated below.

The contribution of pit inflow from the glacial sediments and the bedrock was calculated separately.
Because the bedrock is generally one to two orders of magnitude lower in hydraulic conductivity
than the overlying glacial sediments (see Part C, Chapter IV) and will have a different storage
coefficient, each of these major hydrogeologic units will have a different hydraulic response to the
excavation. It is expected that the unconfined groundwater in the glacial sediments will flow
laterally towards the open pit on top of the bedrock contact. The groundwater in the bedrock is
expected to flow towards the pit under confined conditions except adjacent to the excavation where
it may become unconfined as portions of the bedrock desaturate. Total pit inflow is the sum of the
separately calculated inflows from the glacial sediments and the bedrock formations.
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Representative values for hydraulic conductivity were determined from aquifer pump tests and slug
tests described in Part C, Chapter IV. The values used for the mine inflow estimates are listed
below.

Hydraulic Conductivity
Best Estimate Low High
Unit (ft/day) (ft/day) (ft/day)
Bedrock
Flat Strata 0.024 0.0076 0.076
Dipping Strata 0.006 0.0019 0.019
Glacial Sediments 0.400 0.1260 1.260

Two "best estimate™ values of hydraulic conductivity were used for the bedrock. For relatively flat-
lying bedrock, a hydraulic conductivity value of 0.024 ft/day determined from the H88-15 pump test
was used. This test was conducted in relatively flat-lying strata in Mine Area 1. For steeply dipping
bedrock a value of 0.006 ft/day determined from the H88-16 pump test was used. This pump test
was conducted in steeply-dipping strata in Mine Area 2. As discussed in Part C, Chapter 1V, the
steeply dipping strata is expected to have a lower horizontal hydraulic conductivity than the
relatively flat-lying strata because flow will occur across bedding. Inflow from pit walls in flat-
lying strata (i.e., portions of Mine Area1l) was calculated using the higher value of hydraulic
conductivity and inflow from pit walls in steeply-dipping strata (i.e., portions of Mine Area 1 and all
of Mine Area 2) was calculated using the lower value of hydraulic conductivity.

A representative "best estimate” value for hydraulic conductivity for the glacial sediments of 0.4
ft/day was calculated as the geometric mean of the slug tests performed in seven monitoring wells
installed in the glacial sediments (see Part C, Chapter 1V).

To account for variability in groundwater parameters, a range of inflows was computed using a one-
order-of-magnitude envelope about the representative values of hydraulic conductivity. The low
and high values of hydraulic conductivity used for the inflow estimates are shown above.

Since pit inflow will vary with time, values for storage coefficient were needed to calculate transient
effects. In bedrock, inflow is expected to occur under primarily confined aquifer conditions and the
storage coefficient was set equal to the measured specific storage of the bedrock times the thickness
of the bedrock over which inflow is assumed to occur. Bedrock specific storage values measured
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from the pump test in well H88-15 are approximately 2 x 107 and 4 x 107 ft* as presented in Part
C, Chapter IV. An average value of 3 x 107 ft™* was used for the mine inflow calculations for both
flat-lying and dipping bedrock. Since specific storage is primarily a function of aquifer
compressibility and porosity, there is not expected to be a difference in specific storage between the
flat-lying and steeply-dipping strata and it is appropriate to use one value for both. Flow in the
glacial sediments will occur under unconfined conditions. Therefore a value of specific yield was
used for the transient inflow calculations. Based on the material type a specific yield of 0.15 (see
Part C, Chapter IV) was used for the glacial sediments.

11.11.1.2 Analytical Methods

Three analytical methods were used to estimate the quantity of mine inflow from the bedrock and
glacial sediments. Different methods were used to account for a range of possible inflow conditions
and as a cross-check. Each of the methods required idealization of the hydrogeology at the site and
the resulting inflow numbers should be considered as approximate. As discussed above, a range of
parameter values was used to account for the natural variability of the rock.

The first analytical method is based on confined one-dimensional transient inflow to an open
excavation. The solution is given by Glover (1974) and is shown in Figure 11-2. This solution
assumes that horizontal flow will occur from a confined aquifer of infinite areal extent and no
recharge. Although this solution is strictly applicable only to confined conditions, unconfined flow
conditions in the glacial deposits were approximated by reducing the effective saturated thickness in
the sediments to one half of the total saturated thickness. This reduction compensates for
dewatering of the sediments and the associated reduction in transmissivity that will occur near the
pit wall. Because this solution assumes no recharge either from vertical leakage or hydrologic
boundaries, it represents a minimum estimate of pit inflow for a given set of parameters.

The procedure included solving for inflow from the glacial sediments and bedrock formations
separately in one-year intervals for the duration of the mining. Inflows from each formation were
then summed by year. A computer program used to run the analytical model is presented in
Appendix L. This Appendix also provides the parameter values used for each calculation and
summary tables of inflow from bedrock and glacial sediments to the various pits during each year.

A second analytical method used to estimate inflows is based on one-dimensional steady-state
unconfined flow into an excavation from a boundary at which the head is held constant. This
method described by McWhorter (1977) is illustrated in Figure 11-3. The assumed constant head
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boundary could be maintained by a stream (e.g., Moose Creek), by vertical infiltration or by a lateral
change to a more permeable hydrogeologic unit (e.g., from bedrock to alluvium). It represents a
reasonable maximum estimate of inflow for a given set of parameters. Inflow from both bedrock
and glacial units was estimated using this method. The calculations are presented in Appendix L.

A third analytical method was used as an additional check on inflows. This method used the
standard Theis solution for confined radial flow to a well (Lohman, 1972) and is illustrated in
Figure 11-4. The maximum area of the open pit excavation in each of the two mine areas was
idealized as a large diameter well in an aquifer of infinite areal extent. Diameters were calculated
based on a large well with the same equivalent area as the pits in each mine area. This method was
used only to calculate inflow under confined conditions from the bedrock. The solution is not
appropriate to use for a large diameter excavation in an unconfined aquifer (i.e., glacial deposits).
Calculations of inflow using this method are presented in Appendix L.

11.11.1.3 Results

The estimated mine inflows to Mine Areas 1 and 2 over the proposed mine life are plotted in
Figure 11-5. For any given point in time a range of inflows is shown. The range reflects the
uncertainty in hydrogeologic parameters (reflected by an order of magnitude variation in hydraulic
conductivity) and boundary conditions (reflected by the three different analytical methods) that will
influence actual inflows into the pits. As shown in Figure 11-5 inflow is expected to be in the range
of approximately 20 to 180 gpm in Mine Area 1 and 30 to 200 gpm in Mine Area 2.

These estimated inflows are relatively small for a large open pit mine. The low permeability of the
units comprising the pit slopes limits the amount of inflow that will occur. Observed inflows to the
pits may be smaller than those calculated due to evaporation of inflow as it enters the pit.

It is possible that inflows higher than these ranges could be experienced if permeable faults or
fractures are encountered during pit excavation. Such permeable features were not detected in the
mine areas during the hydrogeological characterization program but cannot be ruled out. It is likely
that if such features are encountered during excavation, they would contribute higher inflows over
several days to weeks and then flows would decrease as these features drain.
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11.11.2 Inflow from Underground Workings

The proposed bottom of the excavation in Mine Area 1 will be at an elevation of about 605 feet.
The open pit excavation will intersect the old underground workings of the Premier Mine based on
the mapped location of these workings (see Part C, Chapter XIlI). Information obtained from
monitoring wells penetrating the old workings indicates that they are saturated up to approximately
elevation 710 feet or about 100 feet above the base of the proposed pit (see Part C, Chapter IV).
Therefore, dewatering of the old workings will be conducted before the open pit penetrates below
elevation 710 feet to avoid sudden inrushes of water from the old workings into the pit.

A pump test conducted in well H89-29 (see Part C, Chapter 1V) indicates that the saturated mine
voids behave like a reservoir rather than a porous media. The volume of water contained in the old
mine voids was estimated by taking the approximate area of the underground mine perpendicular to
dip of the coal (13.6 acres) times the estimated thickness of the unit mined (10 ft) times an estimated
extraction ratio of 50%. The entire area of the underground workings on both sides of Moose Creek
was considered to be interconnected based on the similarity in water levels in the old workings on
either side of Moose Creek measured in H89-29 and H89-30 (see Part C, Chapter IV). The location
and area at the old workings was taken from the map contained in Part C, Chapter XIl. The
resulting water volume contained in the workings from elevation 710 feet to elevation 600 feet is
approximately 68 acre-ft. This water volume could be removed by pumping at a rate of 100 gpm
for a period of about 150 days assuming no recharge to the old workings.

Groundwater recharge to the old underground workings would have to be pumped in addition to the
water currently contained in the mine voids. Direct measurements of recharge to the old workings
are not available. An indirect estimate of recharge to the portion of the old workings affected by
pumping in well H89-30 is presented in Part C, Chapter IV. A recharge rate of approximately
5 gpm was indicated by the recovery rate in H89-30 after pumping was stopped. Barnes and Payne
(1956) reported that in 1933, the removal of pillars in a weakened area of the Premier Mine caused
flooding of the lower workings. The depth of the flooding was not reported. However, it is possible
that dewatering of the old underground workings could require the pumping of large quantities of
water if renewed flooding in the old workings above the 600 foot level occurs during proposed
dewatering operations.
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11.11.3 Mine Dewatering Requirements

Inflow to the open pits from glacial sediments and bedrock is expected to be relatively low as
described in the preceding section. Much of this inflow will evaporate as it enters the pit and will
therefore not require any special handling. Groundwater inflow and surface precipitation that does
not evaporate will be collected in sumps and pumped out of the pit for use as process water.

It is possible that the pits may encounter localized zones of inflow that are higher than predicted in
Section 11.11.1.3. Such zones in the bedrock could result from open fractures, faults or other
features. Increased inflow from the glacial deposits could result from buried stream channels or
other localized zones of increased permeability. In general, it is anticipated that higher inflows in
such zones will decrease within several days to several weeks as the localized features drain. If
sustained higher inflows are encountered, additional sumps in the pit, horizontal drains, or in
extreme cases, dewatering wells may be needed to control inflow.

As described in Section 11.11.2 above, the pits in Mine Area 1 will encounter old underground
workings from the Premier Mine. These workings are currently saturated to approximately
elevation 710 feet, well above the bottom pit elevation of 605 feet.

Therefore, dewatering of the old workings will be required before excavating the western portion of
Mine Area 1 below the 710 foot elevation. Dewatering of the old workings will be accomplished
by wells completed into the mine voids. Groundwater will be pumped from the old workings and
conveyed via a temporary pipeline along the mine road system to Freshwater Pond No. 1 where it
will ultimately be used as process water.

11.11.4 Quality of Mine Inflow

The chemical quality of groundwater inflow to the open pit mines will be the same as that measured
in bedrock and glacial monitoring wells. The average chemical content of mine water will reflect a
combination of groundwater from glacial sediments and bedrock units. The chemical
characteristics of groundwater inflow to the mine will be similar to the average characteristics
provided in Table 4-1 in Part C, Chapter IV. The quality of mine inflow is anticipated to be
sufficient for use as process water.

The quality of water in the flooded underground workings is represented by the data from wells
H89-29 and 30 in Table 3-2, Part C, Chapter IV. It is very similar in chemical composition to other
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bedrock waters sampled in wells and is anticipated to be of sufficient quality for use as process
water.
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TABLE 11-1
MAXIMUM AND MINIMUM INFILTRATION RATES

Pond Surface Area 100 Yr Storm Minimum Maximum
{(acres) (acre~-feet) Rate({days) Rate {(hrs)

1 8 10.2 4.5 1

2 7 15.6 8 2

3 1 1.1 4 1

4 0.2 0.4 7 2

5 1.6 9.3 20.6 5

5] 1.1 0.5 1.6 0.5

7 0.5 0.04 0.3 0.07

Rates based on maximum and minimum permeabilities as measured
during field testing. Test results are contained in Appendix T.
Test results indicate a maximum infiltration rate of 28.345 ft/day

and a minimum infiltration rate of 0.28 ft/day.



TABLE 11-2

MAXIMUM PERMISSIBLE VELOCITIES FOR
DIVERSION DITCHES AND POND SPILLWAYS*

PART A - UNLINED CHANNELS

Clear Water
Permissible

Manning Velocity
Material n (fps)
Fine sand, coiloidal 0.020 1.50
Sandy loam, noncolloidal 0.020 1.75
Siit loam, noncolloidal 0.020 2.00
Alluvial silts, noncolloidal 0.020 2.00
Ordinary firm loam 0.020 2.50
Stiff clay, very colloidal 0.025 3.75
Alluvial silts, collodial 0.025 3.75
Shales and hardpans 0.025 6.00
Fine gravel 0.020 2.50
Graded Toam to cobbles when noncolloidal 0.030 3.75
Graded silts to cobbles when colloidal 0.030 4.00
Coarse gravel, noncolloidal 0.025 4.00
Cobbles and shingles 0.035 5.00




TABLE 11-2 (CON’T)

MAXIMUM PERMISSIBLE VELOCITIES FOR
DIVERSION DITCHES AND POND SPILLWAYS*

PART B - VEGETATION-LINED CHANNELS

Permissible Velocity, fps
Slope Range Erosion-Resistant  Easily eroded
Cover % Soils Soils

Bermuda grass 0-5 8 6
5-10 7 5
>10 6 4
Buffalo grass, Kentucky 0-5 7 5
bluegrass, smooth brome, 5-10 ) 4
blue grama >10 5 3
Grass mixture 0-5 5 4
5-10 4 3
Do not use on slopes steeper than 10%
Lespedeza sericea, weeping 0-5 3.5 2.5
love grass, ischaemum Do not use on slopes steeper than 5% excepi
{yellow bluestem), kudzu, for side slopes in a combination channel
aifalfa, crabgrass
Annuals - used on mild slopes 0-5 3.5 2.5
or as temporary protection Use on slopes steeper than 5% is not
until permanent covers are recommended

established, common
lespedeza, Sudan grass

*Reference - Chow, V.T.: "Open-channel Hydraulics," McGraw Hill Book Company,
Inc., N.Y., 1959
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TYPICAL SECTION THROUGH PIT WALL
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Q= Qgp(Wep) * Qga(Wgs)
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K= HYDRAULIC CONDUCTIVITY [L/T]
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t= ELAPSED TIME SINCE PIT FIRST OPENED [T]
WGp= LENGTH OF GLACIAL TILL PIT WALL [L]
Wer= LENGTH OF BEDROCK FORMATION PIT WALL [L]
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GLACIAL DEPOSITS ¢

BEDROCK {

TYPICAL SECTION THROUGH PIT WALL

Qgper= -é'-(i: (Hr_2" Ho2 )

Q= Qgp(Wgp) + Qpr(Wag)

Ho= ASSUMED AQUIFER THICKNESS AT TOE OF PIT SLOPE [L]
Hy = ASSUMED AQUIFER THICKNESS AT DISTANCE L FROM PIT WALL [L]
L = DISTANCES FROM PIT WALL TO CONSTANT HEAD BOUNDARY
K = HYDRAULIC CONDUCTIVITY [L/T]
Qgp,er = DISCHARGE PER UNIT LENGTH OF PIT i /T/Ll
- Qy = TOTAL FLOW INTO PIT IL3IT]
ng— LENGTH OF GLACIAL DEPOSITS PIT WALL [L]
vﬁn = LENGTH OF BEDROCK PIT WALL [L]
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TYPICAL SECTION THROUGH MINE AREA
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TYPE | (FT) | (FT) | (FT) | (FT) | (CFS) (FPS) (FPS) (%) (IN.) (IN.) DETAIL
4 10 1.5 2.0 1 1-5 1-3 1-4 <8 NONE NONE DETAIL 4
5 10 1.1 1.8 1 1-5 3-5 5-7 12-16 6" 12" DETAIL 5
6 10 1.7 3.2 1 16-24 3-4 3-5 <5 NONE NONE DETAIL 4
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NOTES:

. CONTOURS INDICATE ORIGINAL GROUND SURFACE

PRIOR TO TOPSOIL STRIPPING.

. SEE PLATE 11-1 FOR FRESH WATER POND AREA PLAN.

. SEE PLATE 11-6 FOR POND SECTIONS A-A’ AND B-B'

. SEE PLATE 11-3 FOR MAXIMUM EMBANKMENT CROSS-SECT!ONS.

. FACILITIES AREA LAYOUT PROVIDED BY ROBERTS & SCHAEFER CO.
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