45958

i | o ] Lila Canyon Project
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B Phone: (435) 888-4000
e (435) 650-3157
Fax: (435) 888-4002
Utah Division of Oil, Gas & Mining April 3, 2019
Utah Coal Program

1594 West North Temple, Suite 1210
P.O. Box 145801
Salt Lake City, UT 84114-5801

Attn:  Steve Christensen
Permit Supervisor

Re: Lila Canyon Mine, UtahAmerican Energy, Inc. C/007/013
Midterm Permit Review Task ID #5858

Dear Mr. Christensen

Attached you will find two Clean Copies for the Lila Canyon Midterm for incorporation into the
approved MRP.

If you have any questions, or need any additional information regarding this submittal, please
contact me directly at 435-888-4000.

T

Karin Madsen .
Engineering Tech . RECENED
UtahAmerican Energy, Inc. 19
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TForm DOGM - £2 (Last Revisad &/93)

Fila Folder # 2

Application for Permit Processing
Detailed Schedule of Changes to the MRP

L18-007 Midterm Review

Permit Number: ACT/007/013

Mine: Lila Canyon

Permittee: UtahAmerican Energy, Inc.

Provide a detailed listing of all changes to the mining and reclamation plan which will be required as a result of this proposed
permit application. Individually list all maps and drawings which are to be added, replaced, or removed from the plan. Include
changes of the table of contents, section of the plan, pages, or other information as needed to specifically locate, identify and revise

|Lthe existing mining and reclamation plan. Include page, section and drawing numbers as part of the description.

DESCRIPTION OF MAP, TEXT, OR MATERIALS TO BE CHANGED

O ADD DO REPLACE | O REMOVE | Chapter 1 Pages 8-10 v kaix -3 I"\
O ADD O REPLACE | OREMOVE | Chapter 2 Pages 3, 9, 16 and 19 v~ A'F” !"F - Z-l_-l FB l— (44
O ADD O REPLACE | O REMOVE | Chapter 4 Page 2 v i /
O ADD O REPLACE | OREMOVE | Appendix 5-7 Pages 1 and 2v”
O ADD O REPLACE O REMOVE | Appendix 5-8 Pages 1-5 \/
0O ADD O REPLACE O REMOVE | Bond Rider Copy (Original sent to Division 11-28-18)
0O ADD O REPLACE O REMOVE | Plate 1-1 Permit Area Map v
Plate 3-2 Vegetation Map v~ /
Plate 3-3 Disturbed Area Vegetation Map
Plate 5-1A Pre-Mining Topo Map
Plate 5-2 As-Built Surface Facilities Map v/
Plate 5-4 Coal Ownership Mapv”
Plate 5-5 Mine Map
Plate 5-6 Post-Mining Topo Map
Plate 5-7A Surface Facilities Longitudinal Pr%t/
Plate 5-7b-1 Surface Facilities Cross Section
Plate 5-7b-2 Surface Facilities Cross Section v
Plate 5-7b-3 Surface Facilities Cross Section
Plate 5-7b-4 Surface Facilities Cross Section v
Plate 5-7b-5 Surface Facilities Cross Section +
Plate 5-7b-6 Surface Facilities Cross Section
Plate 5-8 Coal Handling Facilities Map v~
Plate 7-2 Watershed Boundaries Map «~
Plate 7-5 Proposed Sediment Control Map v~
Plate 7-6a Proposed Sediment Pond #1
Plate 8-1 Proposed Surface Facilities (Final Configuration)s
O ADD O REPLACE O REMOVE | Plate 5-7A Surface FacilitiesLongitudinal Profile ¥~
Plate 5-7b-1 Surface Facilities Cross Section,~
Plate 5-7b-2 Surface Facilities Cross Section v~
Plate 5-7b-3 Surface Facilities Cross Sectiony”
Plate 5-7b-4 Surface Facilities Cross Section«”
Plate 5-7b-5 Surface Facilities Cross Section v
Plate 5-7b-6 __Surface Facilities Cross Section y

Any other specific or special instructions required for insertion of this proposal into the Mining and Reclamation Plan?

t

RECEIVED
APR 0 8 2019
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UtahAmerican Energy, Inc. Lila Canyon Mine Horse Canyon
Extension

112.800. UEI submitted a lease by application to the BLM for 4,192
acres in the William’s Draw area as well as 1,117 acres in the
Turtle Canyon area that have both been identified as an area
of interest to the south and east of current UEI reserves. The
LBA delineation and recoverable reserves have yet to be
determined by the BLM. If the area of interest is offered for
lease, and If UEI bids on the LBA, and if UEI is the successful
bidder, then it could be anticipated that mining in the leased
area would occur once current Lila reserves are exhausted (by
approximately the year 2020).

112.900. After UtahAmerican Energy, Inc., is notified that the
application is approved, but before the permit is issued,
UtahAmerican Energy, Inc., will update, correct or indicate
that no change has occurred in the information previously
submitted under R645-301-112.100 to R645-301-112.800.

113. Violation Information.

113.100. Neither UtahAmerican Energy, Inc., nor any subsidiary,
affiliate, or persons controlied by or under common control with
the applicant, has had any federal or state permit to conduct
coal mining and reclamation operations suspended or revoked
in the five years preceding the date of submission of the
application.

113.110. No federal or state permits to conduct coal mining and
reclamation operations has been suspended or revoked
in the five years preceding the date of submission of the
application.

113.120. Neither UtahAmerican Energy, Inc., nor any

INCORPORATED
Page -8-
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UtahAmerican Energy, Inc. Lila Canyon Mine Horse Canyon
Extension

subsidiary, affiliate, or persons controlled by or under
common control with the applicant, have forfeited a
performance bond or similar security deposited in lieu
of bond.

113.200. Since no suspensions revocations, or forfeitures have taken
place section 113.200 with subsections is not applicable.

113.300. A list of violations received by the applicant or any subsidiary,
affiliate or persons controlled by or under common control with
the applicant in connection with any coal mining and
reclamation operation during the three year period proceeding
the application date is provided in Appendix 1-3. MSHA
numbers for the operations listed in Appendix 1-3 can be found
in Appendix 1-2.

113.310. Violation information such as: Identifying numbers
including Federal and State permit numbers, date
issued, and name of issuing agency is included in
Appendix 1-3.

113.320. A brief description of violations alleged in the notice is
included in Appendix 1-3.

113.330. The date, location, and type of any administrative or
judicial proceeding is included in Appendix 1-3.

113.340. The current status of violations is included in Appendix
1-3.

113.350. Actions taken to abate the violation is included in
Appendix 1-3.

113.400. After UtahAmerican Energy, Inc., is notified that the
application is approved, but before the permit is issued,

UtahAmerican Energy, Inc., will update, correct or indicate
that no change has occurred in the information previously

INCORPORATED
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UtahAmerican Energy, Inc. Lila Canyon Mine Horse Canyon

Extension

submitted under R645-301-113.

114. Right-of-Entry Information.

A Right-of-Way application and the subsequent Environmental Assessment
(EA) have been submitted to the BLM. The EA was issued for public
comment in the summer of 2000. A Finding of No Significant Impact
(FONSI) and record of decision were issued in October 2000. An appeal was
filed and a stay requested. The stay was not acted on and an uninhibited
Right-of-Way could be issued in the spring of 2003. Appendix 1-6 contains
BLM correspondence in regards to Right-of-Entry as provided by the pending
Right-of-Way and its related use.

114.100. UtahAmerican Energy, Inc., currently holds 5,549.01 acres of
federal coal contained in six federal leases, purchase in June
2000 from Intermountain Power Agency and assigned to UEI
by the BLM. (See Table 1-1 and Plate 5-4). These leases are
contained in the South Lease - North Block LMU filed May
1996. The leases as described in the North Block LMU are not
under any pending litigation. UtahAmerican Energy, Inc.,
bases its legal right to enter and conduct mining activities in
the permit area pursuant to the language contained in the
Federal Coal Lease, Part | Lease Rights Granted which reads
as follows:

“That the lessor, in consideration of the rents and royalties
to be paid and the covenants to be observed as hereinafter
set forth, does hereby grant and lease to the lessee the
exclusive right and privilege to mine and dispose of all the
coalin, upon, or under the following described tracts of land,
situated in the State of Utah.... together with the right to
construct all such works, buildings, plants, structures and
appliances as may be necessary and convenient for the
mining and preparation of the coal for market, the
manufacture of coke or other products of coal, the housing
and welfare of employees, and subject to the conditions
herein provided, to use so much of the surface as may
reasonably be required in the exercise of the rights and
privileges herein granted.”

INCORPORATED
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Horse Canyon Mine - Lila Canyon Extension UtahAmerican Energy Inc.

are present within the described permit area. This is due to the lack
of a developed irrigation system on the arid soils present, as well as
the high erodibility of soils present within the area. It has been
determined that no alluvial valley floors are present on the proposed
disturbed areas of the Lila Canyon Mine Project. This determination
was made by the use of detailed soil surveys and site observations.
Also, the order 3 intensity level soil survey by the National Resources
Conservation Services shows no alluvial valley floors in the area. A
copy of these negative determinations is included as Appendix 2-1.

222. Soil Survey.

222.100. An order 3 intensity level soil survey for Emery County is
currently in progress by the USDA, National Resources
Conservation Service (NRCS). Soil mapping at a scale of
1:24,000, along with map unit descriptions, has been provided
by NRCS to cover the entire Lila Canyon Mine project area.
This soil map is presented as Plate 2-1. The detail is suitable
for general planning and evaluation purposes over the mining
project area.

Since more specific information was needed for the area to be
disturbed at the proposed mine facilities site; a detailed soil
survey was conducted by Daniel Larsen, Soil Scientist,
Environmental Industrial Services in August 1998. Additional
information was collected near the ventilation break outs on
June 15, 1999. The detailed soil survey report is presented in
Appendix 2-3. A soils map, soil descriptions, and laboratory
soil testing data are included. The detailed soils map for the
mine facilities site (disturbed area) is presented in Plate 2-2.

222.200. Soil types for the proposed project area are identified on Plate
2-1 and in Appendix 2-3. At the mine facilities site the
dominant soil is the Strych series. The order 3 intensity soil
survey information provided by the Natural Resources
Conservation Service identifies four soil map units at the mine
surface facilities site:

BNE2 Strych very bouldery, fine sandy loam, 3
to 20 percent slopes
BMD Strych very stony fine samka\leﬂn]nsit]o{?&-E D
AR I inl.,
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Horse Canyon Mine - Lila Canyon Extension UtahAmerican Energy Inc.

place for redistribution on the topsoil pile. Topsoil material will
be removed from those areas of the mine yard where material
will be excavated in order to achieve final yard configuration
and which have been identified as suitable topsoil for
reclamation based on the soil survey. This includes the
access road to and around the topsoil pile. This material will
be used to construct a berm around the topsoil pile.

The following volumes represent soil resources that may be
available for salvage, storage and subsequent redistribution
during reclamation. The actual amount salvaged will be
reported to DOGM following topsoil removal and stockpiling
operations.

AVAILABLE SOIL RESOURCES

Map Potential Potential Potential Actual Actual Actual Salvaged
Unit Salvage Acres Estimated Salvage Salvaged Top Soil YD3
Depth In. Volume YD3 Depth In. Acres
SBG 48 11.83 76343 18 11.30 28100
vBJ 30 9.62 38801 18 9.01 10187
XBS 12 12.09 19505 12 7.78 14395
DSH 40 1.56 8389 18 1.48 3420
RBL 8 9.34 10046 8 3.82 2340
RBT 6 3.79 3057 6 0.00 452
TOTAL® 48.23 156141 33.39 58894

Bank to Loose Cubic Yards *1.18 (Amount topsoil pile is ) 69495
designed to hold.)

(1) An additional 800 yd® will come from the access road around the topsoil pile. This
material will be placed in the berm around the topsoil pile.

(2) The 48.23 acres was taken from a soil survey and does not accurately reflect the
operators intention to include 40.11 acres of disturbance within the disturbed area boundary.

The actual topsoil salvage will consist of removing a surface
layer up to 18 inches thick over the disturbed area. If shale is
encountered within 18 inches only the soil above the shale will
be salvaged. (Plate 2-3). This would cover about 33.4 acres
where soil would be salvaged and stored in the topsoil
stockpile.

Total volumes of soil stored in the topsoil pile WaLIdBE QORATED
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Horse Canyon Mine - Lila Canyon Extension UtahAmerican Energy Inc.

so no topsoil will be salvaged. Refer to the Surface Area map Plate
5-2 for the approximate location of the ventilation breakouts.

Presently there is not a subsoil stockpile required for this
project, therefore, details are not provided.

234.200. Section 232.100 contains information on the topsoil stockpile.

234.210. The stockpile site selected is on the Strych soil. Itis a
well drained and stable site on cobbly alluvium.

234.220. The stockpile will be located and protected to avoid
contamination. Unacceptable compaction will not be
permitted. In areas where undisturbed soils are in close
proximity to coal mining or reclamation activities,
“Undisturbed Area” signs will be placed at or near the
contact between disturbed and undisturbed. Quarterly
inspections will be made to insure there is not an
accumulation of coal dust or coal related debris. In the
event coal dust is observed, water sprays according to
air quality permit (DAQE-702-99) or alternative
measures such as wind fence, or broadening of the
topsoil salvage area will be employed to control the coal
dust and fines.

234.230. The stockpile will be mulched and seeded with the seed
mix presented in Table 3-4. Up to 1% by volume of the
sifted soil crusts will be added to each load of Wood
fiber mulch applied to the top soil pile. The slopes will
have an irregular, pitted surface to help retain
precipitation and minimize runoff. Silt fencing will be
placed at the base of the stockpile. Topsoil stockpiles
and other interim reclamation will be seeded when
weather conditions are ideal, or prior to November 30™.

234.240. Plans are to leave the topsoil in place for the life of the
mine.

INCORPORATED
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Horse Canyon Mine - Lila Canyon Extension UtahAmerican Energy Inc.

242.110. This section has been addressed in 242.100.
242.120. This section has been addressed in 242.100.
242.130. This section has been addressed in 241.

242.200. This section has been addressed in 242.100.

242.300. This section has been addressed in 242.100.
242.310. This section has been addressed in 242.100.
242.320. This section has been addressed in 242.100.

243. Soil Nutrients and Amendments. Nutrients and soil amendments will be
applied to the redistributed material if deemed necessary by assessment of
the laboratory analyses. Nutrients and amendments will be added, to make
the redistributed soil similar to the undisturbed soils and aid in establishment

-of the vegetative cover. The nutrients will be added by hydro seeding.

The topsoil will be sampled and tested prior to replacement. Sampling will
either be performed by a Certified Soil Scientist or by a person who is
determined qualified by the Operator and the Division. Grab samples will
be collected from the stockpile after its height is reduced to 10 feet at the
deepest end. Four or five grab samples should be sufficient to determine
what the effects of darkness, compaction, and sterility have been on the
fertility of the topsoil The grab samples will be analyzed for nitrogen,
phosphate and potassium. Fertilizer, if needed, will be applied to the topsoil
prior to seeding and mulching activities.

244. Soil Stabilization.

244.100 Exposed surface areas will use vegetative stabilization where
practical to control erosion and fugitive dust. Revegetative
efforts (including regrading, topsoiling, fertilizing and mulching)
will be conducted prior to the end of October.

244.200 After approximate original contour (AOC) is achieved, the
surface will be prepared. Pocking will be the primary method
used to roughen the surface. Pocking consists of imprinting
the surface with a pattern of depressions as per Figure 1 in

Appendix 5-8. The purpose of these pocks isﬂﬁéeﬂtﬂfg_ﬁgﬂ_r&. D
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Horse Canyon Mine - Lila Canyon Extension UtahAmerican Energy Inc.

CHAPTER 4

400 LAND USE AND AIR QUALITY

410. Premining and Postmining Land Use: Pre-mining land use of the Lila

411.

Canyon permit area includes grazing, wildlife habitat, coal mining, and limited
recreation, such as hunting. Other than grazing no agricultural activities
have been or are currently being performed in the permit area.
Post-mining land use will not differ from land use as defined prior to the
construction of the mine. Post-mining land use will include grazing, wildlife
habitat, and recreational activities.

Environmental Description

411.100 Pre-mining land use of the Lila Canyon permit area includes
grazing, wildlife habitat, coal mining, and limited recreation,
such as hunting. Other than grazing no agricultural activities
have been or are currently being performed in the permit area.

411.110 Pre-mining land use of the Lila Canyon permit area includes
grazing, wildlife habitat, coal mining, and limited recreation,
such as hunting. Other than grazing, limited agricultural
activities have been or are currently being performed in the
permit area. The mine permit area has not been conducive to
agricultural practices due to lacking water sources, the steep,
rugged terrain, and poor soil types.

To help minimize confusion a summary of Lila Canyon Permit
Extension acreage is listed below:

Total federal coal held by the permittee:
5,549.01 acres. Shown on Table1-1.

Total Permitted surface acres:
5,992.07 acres combination of federal, state and private lands.
Shown in Table 4-2, 4-2A and described in Section 116.100.

Surface disturbance area:
40.26 acres discussed is Section 116.100, Section 542.200,
Appendix 5-8. Includes areas of undisturbed within the

disturbed area. INCORPORATED
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General

The proposed Lila Canyon Mine includes a site and plan for permanent disposal of
the rock slope material which by definition is considered “Underground
Development Waste”. The underground development waste (rock slope material),
will be generated by the construction of the rock slopes. The rock slope material
differs from typical underground development waste in that the rock slope material
does not contain any coal and consists of siltstone, mudstone, and sandstone. Coal
and carbonaceous shale are not found in the rock slope material. Under no
circumstances will the material removed from the rock slopes contain enough
combustibles to induce or continue combustion.

The rock slope work will generated approximately 25,000 bank cubic yards of
underground development waste (rock slope material). Using a 1.5 bulking or swell
factor, the total amount of loose yard of rock slope material disposed of in the
refuse area is approximately 37,500 yd® (based upon an as-built survey of the rock
slopes).

The rock slope material is used to construct the Upper Pad of the mine surface
facilities (see Plate 5-2). The remaining pads (Middle Pad, Lower Pad, Temporary
Storage Pad, and New Storage Pad) are constructed using native subsoil.

Plate 5-2 shows the location of the ROM (run of mine) coal stockpile and the
location where the rock slope material will be buried. Plate 5-7a shows a
longitudinal profile of the reclaimed site. Plates 5-7b-1 to 5-7b-6 show cross sections
along the profile shown in Plate 5-7a. The material shown on Plate 5-2 at the Upper
Pad (ROM coal stockpile) contains the mine waste pile (sub-contract coal) that is
regularly blended back into the ROM coal stream and conveyed to the crushed coal
stockpile (Middle Pad) to be sold and shipped according to sales contracts.

The following sections will describe the ground preparation, placement, and
reclamation procedures for the rock slope material. All the rock slope material will
be placed in an incised area.

Ground Preparation

Vegetation and topsoil will be removed from the proposed rock slope storage area
and stored in the topsoil pile as shown on plate 5-2.

INCORPORATED
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Placement of Underground Development Waste (rock Slope Material)

Rock slope material will be dumped and compacted on the material supply pad. The
material will be placed on the pad compacted in 24” lifts using a front end loader.
Once all the rock slope material is placed and compacted.

The dumping (placing) of material on the pad is NOT the same as “end dumping”.
End Dumping is defined by the Bureau of Mines as “Process in which earth is pushed
over the edge of a deep fill and allowed to roll down the slope”.

Testing of the Rock Slope Material

Material from the rock slope portals will be tested five times that will take place as
follows: during the initial startup, at the % mark, the % mark, the % mark and near
completion of the rock slopes. Analysis of the four samples tested are included at
the end of Appendix 6-2 with other acid and toxic analyses.

Testing parameters for the rock slope material will be as per Table 1.

Spreading and compaction

Compaction will take place using a wheeled loader during the filling operation. Upon
final reclamation the topsoil will be redistributed over the rock slope storage area
and reclaimed as per Chapter 3. The total cover over the rock slope material area,
when considering the subsoil and topsoil, will be a minimum of 4’ if the material is
found to be acidic or toxic forming.

Pad Configuration and Drainage

Runoff from the rock slope material storage area will be directed into the Sediment
Pond shown on Plate 7-5.

Site Inspection

The rock slope material storage area will be inspected under the supervision of a
qualified registered professional engineer on a quarterly basis during construction.

If such inspection discloses a potential hazard, the inspector will immediately notify
the regulatory authority of the hazard and the emergency proceduremg(b@RpORATED
implemented.
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Reclamation and Enhancement Plan Associated with the Lila Canyon Mine Site

I. Description of Existing Area

The Lila Canyon Mine constitutes approximately 40.11 acres within the disturbed
area boundary. For the purpose of reclamation, the total area is divided into two
units. The upper unit consists of the water treatment area and the portal pad. The
lower unit consists of the majority of the facilities, bath house, parking, shop, and
coal handling structures (see plate 5-2 Surface Facilities). In addition to the above,
there is a spoil/refuse disposal area and sediment pond. The actual disturbance,
pads, silos, coal processing structures, parking constitute a total of 33.39 acres. The
pond is the only structure that will remain throughout phase 2 bond liability.

This new disturbance constitutes a loss of approximately 40 acres of critical high
value big game winter range. In addition, it distracts from the general aesthetics of
the upper reaches of Lila Canyon.

The following reclamation plan is designed to rehabilitate this area to such a degree
that the appearance would be aesthetically compatible with the adjacent
undisturbed area and reestablish a desirable and diverse vegetative cover that will
enhance wildlife habitat and domestic grazing.

Il. Demolition and Clean-Up

After abandonment the area will be cleared of all mine related material and
structures. The majority of the coal handling equipment; belt lines, conveyors, and
some of the metal fab buildings, will be sold as used equipment and removed prior
to demolition. The balance of the structures will be demolished utilizing heavy
equipment such as; dozers, loaders track hoes, various shears for steal dismantling
etc. The trash (non-metal, non-concrete material) will be removed from the site and
hauled to an approved land fill. Any contaminated soil or debris, such as coal refuse
that has petroleum additives, would be hauled to an approved disposal site. The
balance of the non-combustible, non-ferrous debris such as concrete would be

buried on site

All material with salvage value would be removed by a licensed saﬂ%{g%%%éé?{?FATED
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Ifl. Reclamation Plan

Following the cessation of mining, the portal cuts can be brought back to
approximate original contours.

Earthwork

Topsoil amounts can be found in Section 232.100 and is calculated from Plate 2-3
Concrete amounts can be found in Section 520.

Coal Mine Waste amounts can be found Page 2 in Appendix 5-7.

General back fill can be found in Table 1 of Appendix 5-4.

Pad and Facility Site

This area would be re-contoured utilizing equipment such as dozers, scrapers,
backhoes, track hoes, trucks, etc. The level nature of the topography would allow
the equipment to work in unison.

To create a natural slope similar to the pre-mining topography (see Plate7-7 Post
Mining Hydrology), the natural channels would be reconstructed and rip rap to
minimize the potential for erosion as detailed in Chapter 7, Appendix 7-4. Fill will be
placed in a manner as to prevent water channelization.

Sediment Pond

Plate 7-7 shows the surface configuration for the area at the Phase | bond release. At
Phase I bond release, the area will be backfilled and graded to the final configuration
except for the sediment pond. The sediment pond will be removed after the
Operator demonstrates that vegetation adequately controls erosion.

Erosion

Following the ripping the stored topsoil (growth media) would be spread to a
uniform depth over the entire lower area.

It is imperative that as the area is re-contoured that the surface is pock-marked (see
Figure 1). Pock-marking creates a very uneven surface which to a large degree
diminishes the likelihood of erosion (gullies and rills) and enhances the success of
revegetation.

In conjunction with the pock-marking, the track hoe can cast any vegetation: dead

trees, large rocks, back onto the re-contoured surface. The POCkmﬁdﬁﬁgﬁfﬁ@{?imTE D
more mesic site by trapping precipitation, both rain and snow, in the depressions.
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The debris (dead trees, rocks etc.) on the surface accomplish the same function to a
lesser degree by providing solar protection. In addition, the combination of the
above makes the site more aesthetically compatible with the adjacent undisturbed
areas and to a large degree discourages both domestic stock as well as the big game
from adversely impacting the site until the vegetation can become established.

Revegetation

In conjunction with the earth moving, the site will be hydro-seeded, mulched,
tackified and fertilized. The following methodologies have been incorporated on
numerous sites on both private and federal lands, and have proven very successful
frequently allowing Phase 2 Bond release in as little as three growing seasons.

A. Methodology-Seeding and Mulching

A hydro-seeder is positioned directly behind the track hoe as the hoe re-contours
and implements the site seed bed preparation, the hydro-seeder can spray over the
hoe or utilized a hose line to apply the seed in combination with 500#/acre wood
fiber-mulch and 100#/acre of tack agent. Following the seeding, the entire area is
then overs-prayed with 1500 to 2000 pounds of wood fiber mulch per acre.

An additional 100#/acre of tack and fertilizer, choice and application rate to be
determined by the testing in section 243, would be added to this mulch slurry.
Fertilizer and seed will not be mixed during hydroseeding operations. The lower area
would be hydro-seeded and mulched utilizing the same procedures, with the
exception that the operation can occur as each area is ready and would not interfere
with adjacent earthmoving activities

Depending on weather conditions, the hydro-mulched areas should be allowed to
harden off (dry on the surface) from 24 to 72 hours before the area is walked on.

B. Methodology- Seedling Planting

Woody plants (shrubs) are a component in the final reclamation seed mix. Two
years following reclamation, an ocular estimate of the reclaimed site will be
conducted. If it appears that the woody plant density is lacking, containerized or
bare rooted stock may be planted to supplement stocking. The species and numbers
will be determined from the evaluation of the ocular estimates and with
consultation with the Division and DWR. The operator will follow R645-301-

357.311. INCORPORATED
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The planting procedures, as outlined, must be strictly adhered to in order to insure a
reasonable degree of success. The following is a list of key points:

il Live Seedlings —ideally dormant planting stock

2. Stock — primarily root mass kept moist at all times

3. Position of seedlings to maximize survival potential

4, Proper Planting Procedure (Figure 4)
A Straight and natural root alignment (no “J” roots)
B. Firm soil placement length of root mass (no air pockets)
C. The root collar needs to be % to 1” below grade (soil

depth)

The actual planting of seedlings can follow the seeding mulching anywhere from 24
hours up to two years with little or no adverse results. ldeally, planting should occur
as late as possible in the fall prior to the first snow, or as early in the spring as the
site is accessible. Fall planting normally produces better results and is not as
vulnerable to weather conditions. In both cases, survival will increase if the planting
stock is dormant when planted.

The root mass should be kept moist at all times during transport, handling and
planting. This is somewhat easier with containerized stock, but can be accomplished
with bare root stock if a few simple procedures are followed.

A good procedure is to insure moist roots on bare root stock is to mix a slurry of
vermiculite and/or potting soil in a 30 gallon water filled barrel. Cut up pieces of
burlap approximately 18x24 inches and soak overnight in the slurry. Wrap the root
mass of the bare root stock loosely in a roll of saturated burlap prior to planting.
Each roll should contain 50 to 100 seedlings loosely rolled within the burlap and
placed in a planting bucket or bag or field use. Periodically during the day, the rolls
can be wet down in the event they start to dry.

It is imperative to have the holes dug and ready to plant, prior to removing the
seedlings from the container or burlap roll. In warm or windy conditions, a
seedling’s root hairs can dry out in as little as seven seconds, effectively killing the

plant.
INCORPORATED

APR 09 2019

Div. of Oil, Gas & Mining



When selecting the location for the seedling, always keep in mind to maximize the
potential for moisture and shade, select “depressions” over “humps” and areas
adjacent to rocks, dead trees, etc. to provide solar protection. In pock marks, the
seedling should be placed approximately one third the way up from the bottom. This
area allows the roots to extend into the moist soil and avoids having the seedling
covered by sluffing or siltation (See Figure2).

The last area of concern is to utilize correct planting procedures. There are a variety
of planting tools on the market. They range from a 16 inch tile spade to a region 6
“hoedad”. Any tool capable of digging a hole at least 2 inches deeper than that of
the root mass is adequate.

Itis imperative that the root mass is placed in the hole in a straight near natural
configuration. The soil should be firmly pressed around the roots utilizing your hand,
not a foot or stick. The planter must make sure there are no air pockets left in the
hole, and insure the seedling is planted to the correct depth.

This is accomplished by showing each planter the location of the root crown. It is
advantageous for the root crown to be covered by % to 1 inch of soil at time of
planting. This allows the soil to settle without exposing the root crown (See Figure
3).

Following the planting, all trash (containers, etc.) will be removed from the site. A
four-strand barbed wire fence will be constructed around the lower area to preclude
domestic stock from entering the site.

A'sign reading “This Area is Temporarily Closed for Reclamation” shall be posted on
the fence and maintained until the site is re-vegetated. After the vegetation is well
established (Phase 2 Bond Release), the sediment pond can be removed by simply
re-contouring back over the pond area.

The same seeding and planting methodologies will be utilized to revegetate this
small area.
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SEDIMENTATION AND DRAINAGE CONTROL PLAN
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Lila Canyon Mine January 2001

SEDIMENTATION AND DRAINAGE CONTROL PLAN

Introduction

The Sedimentation and Drainage Control Plan for the Lila Canyon Mine has been
designed according to the State of Utah R645- Coal Mining Rules, November 1, 1996.
All design criteria and construction will be certified by a Utah Registered Professional
Engineer.

This plan has been divided into the following three sections:

1) Design of Drainage Control Structures for the Proposed Construction

2) Design of Sediment Control Structures

3) Design of Drainage Control Structures for Reclamation

The general surface water control plan for this project will consist of the following:

(a) This is a new site construction. All areas proposed for disturbance will be sloped
to drain to surface ditches and/or culverts where runoff will be carried to two
sediment ponds. All minesite drainage controls and watersheds are shown on
Plate 7-5 “Proposed Sediment Control Map” and Plate 7-2 “Disturbed Area
Hydrology and Watershed Map,” respectively.

(b) The majority of undisturbed runoff will be diverted around the minesite and/or
beneath the Sediment Pond #1 by properly sized culverts. Undisturbed diversion
culvert UC-1, is located on the southwest end of the site. This diversion will
allow the majority of undisturbed runoff from the Right Fork of Lila Canyon to
bypass the mine area beneath Sediment Pond #1. All undisturbed diversions are
designed to carry runoff from a 100 year - 6 hour precipitation event. UC-1 is
oversized at 60" diameter.

(a) NOTE: In the fall of 2016, a massive storm event caused a large
portion of culvert UC-1 to become plugged. Blockage in the
culvert is so extensive that removing the debris blocking the
culvert would be an enormous undertaking. The Operator has
determined that replacing a large portion of the UC-1 culvert will
be a safer and more cost-effective solution than clearing the debris
from the existing culvert. Therefore, a new 60" culvert (UC- %lzt =D
will be constructed from the inlet location of WC<~and eﬁ&’e\‘f ing

1 APR 09 2018
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Lila Canyon Mine January 2001

below Sediment Pond #1, then attaching to UC-1 near the spillway
structures. The plugged portion of UC-1 will be cut and removed
as required for the installation of the new section of culvert. The
remaining section of existing culvert will be abandoned and sealed
in place. All sections of the culvert will remain until final
reclamation. During final reclamation, all sections (including the
abandoned portions) of UC-1 and UC-1a will be removed in
accordance with the approved reclamation plan.

(c) Two adequately sized sediment ponds will be constructed at the lower end of the
site. These ponds are sized to contain and treat the runoff from all of the
disturbed area and any contributing undisturbed areas for a 10 year - 24 hour
precipitation event. The ponds will be equipped with C.M.P. culvert principle
spillway and decant and CMP culvert emergency spillway sized to safely pass
runoff from a 25 year - 6 hour precipitation event. The spillways from Sediment
Pond #1 will discharge into the UC-1 CMP culvert running beneath the pond.
This culvert will discharge onto an engineered discharge structure and into the
Right Fork of Lila Canyon channel below the minesite. The spillways from
Sediment Pond #2 will discharge onto an engineered discharge structure and into
the Middle Fork of Lila Canyon channel, below the minesite.
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Lila Canyon Mine

January 2001

DESIGN OF DRAINAGE CONTROL STRUCTURES

Design Parameters:

2.1  Precipitation

2.2 Flow

23 Velocity
2.4  Drainage Areas
2.5  Slope Lengths

2.6 Runoff
2.7 Runoff

Curve Numbers

2.8 Culvert Sizing

29  Culverts

2.10 Main Canyon Culvert - Outlet Structure
2.11 Ditches

Tables:

Table 1
Table 2
Table 3
Table 4
Table 5
Table 6
Table 7
Table 8
Table 9
Table 10

Figures:

Figure 1
Figure 2
Figure 3
Figure 4
Figure 4A
Figure 7.26

Undisturbed Watershed Summary

Disturbed Watershed Summary

Watershed Parameters

Runoff Summary - Undisturbed Watershed (Not Draining to Pond)
Runoff Summary - Watersheds Draining to Sediment Pond
Runoff Control Structure - Watershed Summary

Runoff Control Structure - Flow Summary

Disturbed Ditch Design Summary

Disturbed Culvert Design Summary

Undisturbed Culvert Design Summary

Culvert Nomograph

Rip-Rap Chart

Disturbed Ditch Typical Section

Trash Rack - Culvert Inlet - Typical Section
UC-1 Culvert Outlet

Design of Outlet Protection - Barfield et al.
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Lila Canyon Mine January 2001

Design Parameters

2.1 Precipitation

The precipitation-frequency values for the area were taken from the approved
Mining and Reclamation Plan, Horse Canyon Mine, Emery County, Utah,
Volume III, submitted by I.P.A.

Frequency - Duration Precipitation
10 year - 6 hour 1.30"
10 year - 24 hour 1.90"
25 year - 6 hour 1.50"
100 year - 6 hour 1.90"
INCORFORATED
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Lila Canyon Mine January 2001

2.2

and

where

2.3

Flow

Peak flows were determined from rainfall depths, drainage areas, and curve numbers and
were calculated using the computer program “Triangular Hydrograph Calculations”,
based on SCSHYDRO Program developed by Hawkins and Marshall (1979) prepared for
the Division of Oil, Gas, and Mining.. All flows are based on the SCS Curve Number
Method for both SCS 6-hour and NOAA Type II, 24-hour storms.

Time of concentration of storm events were calculated for each drainage area using SCS
Lane’s Formula. (U.S. Soil Conservation Service, 1972):

L ~ l[l.S *(S‘l‘" 1)!],7
1900 * Y3

Tc=167*L

L = watershed lag (hours)

1= hydraulic length of the watershed, or distance along the main channel to the
watershed divide (feet)

S = watershed storage factor defined in Equation (2-2)

Y = average watershed slope (percent)

Tc = time of concentration (hours)

Velocity

Flow velocities for each ditch structure were also calculated using the Storm computer
program with Manning’s Formula:

_149
n

Velocity (fps)

Hydraulic Radius (ft.)

Slope (ft. per ft.)

= Manning’s n; Table 3.1, p. 159,

2/3 1/3
where: V *RTH*S

B 0w
Il

“Applied Hydrology and Sedimentology for Disturbed Areas”, Barfield, Warner & Haan,
1983.
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Lila Canyon Mine January 2001

Note: The following Manning’s n were used in the calculations:

Structure Manning’s n
Culverts (cmp) 0.024
Culverts (HDPE) 0.013
Unlined Disturbed Area Ditches 0.030
Lined Disturbed Area Ditches 0.032 - 0.040
INCORPORATED
) APR 09 201
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Lila Canyon Mine January 2001

2.4

25

2.6

Drainage Areas
All drainage areas were determined directly from Plate 7-1, “Permit Area Hydrology

Map”, Plate 7-2, “Disturbed Area Hydrology/Watershed”, or Plate 7-5 “Proposed
Sediment Control”.

Slopes, Lengths
All slopes and lengths were measured directly from the topography on Plates 7-1, 7-2,
and/or 7-5.

Runoff Volume

Runoff was calculated using the SCS Curve Number formula for both NOAA Type I,
24-hour and SCS 6-hour storms; using the SCSHYDRO computer program:

© P+08S

where: Q Runoff in inches
P R Precipitation in inches
1000
S=—"-10
CN
CN = Runoff Curve Number
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Lila Canyon Mine January 2001

2.7 Runoff Curve Numbers

Two curve numbers were utilized for the undisturbed areas. Areas with milder slopes
(less than 30%) were given a runoff curve number of 75. All other undisturbed areas
(30% slope or greater) were given a runoff curve number of 83. These numbers were
taken directly from the approved “Mining and Reclamation Plan, Horse Canyon Mine,
Emery County, Utah, Volume III”, submitted by I.P.A. The numbets in that plan were
based on vegetation and soils data from on-site.

A runoff CN of 90 is used for all disturbed areas. This value is based on commonly used
and approved values and from Table 2.20, (p. 82, Barfield, et al, 1983).

The following is a summary of runoff curve numbers used in these calculations:

Watershed Runoff CN
Undisturbed (<30% slopes): 75
Undisturbed (>30% slopes): 83
Disturbed: 90

INCORPORATED
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Lila Canyon Mine January 2001

2.8  Culvert Sizing

Minimum culvert sizing is based on the either the inlet control nomograph or Manning’s
Equation. Culverts were evaluated for inlet control conditions to determine the minimum
pipe size using the Culvert Nomograph included as Figure 1 of this Appendix. If the pipe
had a HW/D ratio equal to or greater than 1.0 or the slope were less than 2% the
Hydraulic Toolbox, Version 4.0 or later version computer program was used to determine
the pipe flow diameter using:

= (216 O n o35
D=(20%<n
( 7 )

D = Required Diameter (feet)

Q = QP = Peak Discharge (cfs)

n = Roughness Factor (0.025 for CMP)
S = Slope (ft. per ft.)

where:
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Lila Canyon Mine January 2001

2.9 Culverts

Culverts have been sized according to the calculations previously described, and are
shown on Plate 7-5, “Proposed Sediment Control”. Culverts carrying undisturbed
drainages are designated with UC- Letters (i.e. UC-1). All undisturbed area drainage
culverts will be fitted with trash racks to minimize plugging by rocks or other debris.

Trash racks will be provided at the inlet for all undisturbed drainage culverts. These will
consist of 3/4" steel bars welded on 6" centers across the flared inlet structures of each
culvert. Bars will be sloped from the front of the inlet structure up to the top of the
culvert. This ramp configuration will allow trash, branches and other potential
obstructions to be swept up and away from the inlet rather than being impinged against
the grates during a flow event. Rip rap will be placed around the flared inlet structure
and above it to a height of at least 6" above the required headwall for each culvert. (See
Figure 4 for details). Trash racks will be checked on a routine schedule and following
precipitation events and all trash, branches and other obstructions will be removed.

It should be noted that all undisturbed area culverts are adequately sized to handle the
expected runoff from a 100 year - 6 hour event for maximum protection of the mine area,
sediment pond and undisturbed drainage. This is well in excess of the 10 year - 6 hour
event required by the regulations and is proposed as an extra measure of safety.

Disturbed area culverts and ditches are shown on the “Proposed Sediment Control”, Plate
7-5. Culverts carrying disturbed drainage are designated with a DC-number (i.e. DC-1).
Calculations for all disturbed area culverts and ditches are also included with this report,
along with design criteria. Disturbed drainage areas draining to culverts and ditches are
marked with a DA-number (i.e. DA-1).

Culverts will be inspected regularly, and cleaned as necessary to provide for passage of
drainage flows. Inlets and outlets shall also be maintained so as to prevent plugging or
undue restriction of water flow.

All disturbed area culverts are temporary, and will be removed upon final reclamation.
2.10 Main Canyon Culvert - Outlet Structure

The outlet of culvert UC-1 has been designed to flow onto a rip-rap apron to protect
against scouring and to allow for energy dissipation. The rip-rap apron is designed to fit
the natural channel configuration as closely as possible, and will allow runoff to re-enter
the natural channel at a reduced velocity which is no greater than natural flow conditions.
Runoff from the 100 year - 6 hour precipitation event in the canyon below the minesite
has been calculated at 55.60 cfs, including sediment pond overflow.

The rip-rap apron design is based on Figure 7-26, Design of Outlet Protecﬁéﬁ?\— ROORATED
Maximum Tailwater Condition, “Applied Hydrology and Sedimentology Pidtirbed TATED
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Areas”, Barfield, Warner and Haan, 1983. Based on the figure, the apron should be a
minimum of 15" in length, widening from 5' to 9', with a 0.1% slope. The proposed
length has been increased to 20', to ensure adequate time for velocity reduction. The
apron slope is kept at 0.1%. Rip-rap size is conservatively placed at 12" D,,. Rip-rap
will be placed to a depth of 1.5 Dy, and will be placed on a 6" layer of 2" drain rock filter.
Rip-rap will also be placed on the 2H:1V side slopes to the height of the culvert (5') at
the culvert outlet tapering to 3' at the outlet of the apron. This rip-rap apron has been
sized and designed to adequately dissipate energy from flow velocities of a 100 year - 6
hour precipitation event and resist dislodgement. The drain rock filter bed will also serve
to secure the rip-rap boulders firmly in place, to add an additional element of stability,
and prevent scouring underneath the armored apron. (See Figure 4A for construction
details). The natural channel below the culvert has a gradient of approximately 7.76%.
When the flow is routed from the culvert across the apron to the natural channel, the
velocity is reduced from 6.31 fps at the culvert outlet to 1.54 fps at the outlet of the
apron. (See Culvert Outlet Rip-Rap Apron Flow Velocity Calculations in Appendix 1.)

It should be noted that these calculations are based on a 100 vear - 6 hour event.

Please see Part (a) of Section (b) on Page 1 regarding changes to UC-1 due to a massive
storm event in 2016.
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2.11 Ditches
All ditches will carry disturbed area drainage to the ponds. Ditches are shown on the
“Proposed Sediment Control”, Plate 7-5, and are designated with a DD-number (i.e. DD-
1 for Disturbed Area Ditches) or UD-number (i.e. UD-1 for Undisturbed Area Ditches).

All ditches are designed to carry the expected runoff from a 10 year - 6 hour event with a
minimum freeboard of 0.5' (See Table 8 and Figure 3).

Ditches which exhibit expected flow velocities of 5 fps or greater will be lined with rip-
rap. A typical cross-section is shown on Figure 3 and flow depths and areas for all lined
and unlined ditches are presented in Table § of this report.

Ditch slopes have been determined from Plates 7-2 and 7-5.

All ditches will be inspected regularly, and maintained to the minimum dimensions to

provide adequate capacity for the design flow. All ditches are temporary and will be
removed as described under the reclamation hydrology section. (Section 4)

INCORPORATED
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TABLE 1
Undisturbed Watershed Summary
Watershed Drains To Final

UA-1 UC-1/UC-1a Right Fork Lila Canyon
UA-2 DD-1 Sediment Pond
UA-3 DD-1 Sediment Pond
UA-4 Sediment Pond Sediment Pond
UA-5a Removed
UA-5b Removed
UA-6a DD-2 Sediment Pond
UA-6b DD-2 Sediment Pond
UA-7 ASCA Area Left Fork Lila Canyon
UA-8 County Road Culvert Right Fork Lila Canyon

INCORPORATED
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TABLE 2
Disturbed Watershed Summary
L Watershed Drains To Final
DA-1 DD-1 Sediment Pond
DA-2 DD-2 Sediment Pond
DA-3 DD-3 Sediment Pond
DA-4 DD-4 Sediment Pond
DA-5 DD-5a Sediment Pond
DA-ba DC-6a__ Sediment Pond
DA-6b DC-6b Sediment Pond
DA-6¢c DC-6¢ Sediment Pond
DA-7 DC-7 Sediment Pond
DA-8 DC-8 Sediment Pond
DA-9 DC-9 Sediment Pond
DA-10 DD-7 Sediment Pond
DA-11 DD-7 Sediment Pond
DA-12 DD-8 Sediment Pond
DA-13 DD-9 Reworked Sediment Pond
DA-14a DD-10 Sediment Pond
DA-14b DD-15 Sediment Pond
DA-15a DD-11a Sediment Pond
DA-15b DD-11b Sediment Pond
DA-16a DD-12b Sediment Pond
DA-16b DD-12¢ Sediment Pond
DA-16¢ DD-12a Sediment Pond
DA-16d DD-12d Sediment Pond
DA-17 Pond 2 Sediment Pond
DA-18 DD-17 Sediment Pond
DA-19 DD-18 Sediment Pond
DA-20 DD-13 Sediment Pond
DA-21 DD-12d _Sediment Pond
DA-22 DD-22 Sediment Pond
DA-23 DC-12a Sediment Pond
|_Fan Portals ASCA Areas Right Fork Lila Canvon
TS-01 Topsoil Berm Sediment Pond
POND 1 Sediment Pond Sediment Pond
POND 2 Sediment Pond Sediment Pond

INCORPORATED
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TABLE 3
Watershed Parameters
Area Hydraulic Elevation %
Watershed (Acre) Length (ft.) Change (ft.) Slope CN
Undisturbed Watersheds
UA-1 258.29 9475 2020 21.32 75
UA-2 1.63 1360 1000 74.26 83
UA-3 2.40 660 410 62.12 83
UA-4 14.08 1950 595 30.51 83
UA-6a 0.54 230 80 34.78 83
UA-6b 0.46 90 30 33.33 83
UA-7 0.90 100 30 30.00 75
UA-8 0.17 160 16 10.00 75
Disturbed Watersheds
DA-1 1.25 650 79 12.15 90
DA-2 0.30 380 47 12.37 90
DA-3 0.25 240 10 4,17 90
DA-4 0.38 275 51 14.55 90
DA-5 2.87 580 103 17.93 90
DA-6a 0.12 155 26 16.77 90
DA-6b 0.74 220 28 25.91 90
DA-6¢ 0.81 410 61 14.88 90
DA-7 0.22 170 33 19.41 90
DA-8 041 400 50 12.50 90
DA-9 0.30 290 32 11.03 90
DA-10 0.13 250 35 14.00 90
DA-11 0.25 230 20 8.70 90
DA-12 4.38 875 85 9.71 90
DA-13 1.85 490 45 9.18 90
DA-14a 0.59 630 43 6.83 90
DA-14b 0.51 490 43 8.57 90
DA-15a 1.15 497 77 15.49 90
DA-15b 3.50 885 72 8.14 90
DA-16a 0.12 160 30 18.75 90
DA-16b 0.67 256 25 9.77 90
DA-16¢ 0.34 190 27 14.21 90

15
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TABLE 3 (Continued)
Watershed Parameters
Area Hydraulic Elevation %

Watershed (Acre) Length (ft.) Change (ft.) Slope CN
DA-16d 1.12 520 60 11.54 90
DA-20 0.84 550 60 10.91 90
DA-21a 1.12 385 55 14.29 90
DA-21b 0.18 120 61 50.83 90
DA-21c 1.91 758 61 8.05 90
DA-23 0.34 360 29 8.06 80
TS-01 1.87 310 53 17.10 75
POND 1 1.92 815 30 3.68 100

Disturbed Watersheds
DA-17 1.12 240 11 4.58 90
DA-18 0.48 490 37 7.55 90
DA-19 0.55 764 63 8.25 90
DA-22 0.38 320 19 5.94 90
Fan Portal 0.60 195 25 12.82 90
POND 2 0.47 100
INCORPORATED
16
APR 09 2019

Div. of Qil, Gas & Mininn



Lila Canyon Mine

January 2001

TABLE 4
Runoff Summary
Undisturbed Watersheds (Not Draining to Ponds)
Watershed 10 yr./ 6 hr. 25yr./ 6 hr. 100 yr./ 6 hr. 10 yr./ 24 hr. 10 yr./ 24 hr.
Peak Flow - cfs | Peak Flow - ¢fs | Peak Flow - cfs | Peak Flow - cfs Volume -
ac.ft.
UA-1 7.99 13.69 30.52 35.07 7.17
UA-7 0.05 0.12 0.29 0.36 0.03
UA-8 0.01 0.02 0.05 0.07 0.01
INCORPORATED
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TABLE 5
Runoff Summary
Watershed Drainage to Sediment Pond
10 yr./ 6 hr. 25yr./6 hr, 10 yr./ 24 hr. 10 yr. /24 hr.
Watershed Peak Flow-cfs Peak Flow-cfs Peak Flow-cfs Volume-ac-ft
Undisturbed Watersheds draining to Pond #1
UA-2 0.40 0.58 1.12 0.09
UA-3 0.62 0.89 1.70 0.13
UA-4 3.00 4.48 9.00 0.74
UA-6a 0.14 0.20 0.39 0.03
UA-6b 0.12 0.18 0.33 0.02
Disturbed Watersheds
DA-1 0.64 0.82 1.29 0.11
DA-2 0.16 0.20 0.32 0.03
DA-3 0.13 0.17 0.26 0.02
DA-4 0.20 0.26 0.40 0.03
DA-5 1.48 1.90 3.00 0.24
DA-6a 0.06 0.08 0.13 0.01
DA-6b 0.39 0.50 0.78 0.06
DA-6¢ 0.42 0.54 0.85 0.07
DA-7 0.12 0.15 0.23 0.02
DA-8 021 0.27 0.43 0.03
DA-9 0.16 0.20 0.32 0.03
DA-10 0.07 0.09 0.14 0.01
DA-11 0.13 0.17 0.26 0.02
DA-12 2.16 2.79 4.46 0.37
DA-13 0.95 1.22 1.92 0.16
DA-14a 0.29 0.38 0.60 0.05
DA-14b 0.26 0.34 0.53 0.04
DA-15a 0.79 1.02 1.60 0.10
DA-15b 1.56 2.01 3.20 0.29
DA-16a 0.06 0.08 0.13 0.01
DA-16b 0.35 0.45 0.71 0.06
DA-16c 0.18 0.23 0.36 0.03
DA-16d 0.57 0.73 1.16 0.09
DA-20 0.42 0.54 0.87 0.07
DA-21a 0.58 0.75 1.17 0.09
DA-21b 0.10 0.12 0.19 0.02
DA-21¢ 0.94 1.22 1.95 0.16
INCORPORATED
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TABLE 5 (Continued)
Runoff Summary
Watershed Drainage to Sediment Pond

10 yr./ 6 hr, 25yr./ 6 hr. 10 yr./ 24 hr. 10 yr. /24 hr.

Watershed Peak Flow-cfs Peak Flow-cfs Peak Flow-cfs Volume-ac-ft
DA-23 0.31 0.41 0.70 0.03
TS-1 0.96 1.24 1.95 0.05
POND 1 0.30
TOTAL 3.60
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TABLE 5 (Continued)
Runoff Summary
Watershed Drainage to Sediment Pond
10 yr./ 6 hr. 25yr./ 6 hr, 10 yr. /24 hr. 10 yr./ 24 hr.
Watershed Peak Flow-cfs Peak Flow-cfs Peak Flow-cfs Volume-ac-ft
Disturbed Watersheds
Fan Portal 0.21 0.27 0.40 0.03
DA-17 0.58 0.74 1.17 0.09
DA-18 0.25 0.32 0.50 0.04
DA-19 0.27 0.35 0.56 0.05
DA-22 0.39 0.50 0.80 0.07
POND 2 0.07
TOTAL 0.32
INCORPORATED
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TABLE 6
Runoft Control Structure Watershed Summary
Structure Type Contributing Watersheds/Structures

UC-1 Culvert UA-1, Fan Portal, Sediment Pond Overflow (Partially abandoned in Fall of

2016 due to plugging from massive storm event)
UC-1la Culvert UA-1, Fan Portal, Sediment Pond Overflow (Replaces abandoned portions of

UcC-1)
DD-1 Ditch DA-1, UA-2, UA-3
DC-1 Culvert DD-1
DD-2 Ditch DC-1, DA-2, UA-6a, UA-6b
DC-2 Culvert DD-2
DD-3 Ditch DA-3
DC-3 Culvert DD-3
DD-4 Ditch DA-4, DC-2
DC-4 Culvert DD-4, DC-3
DD-5a Ditch DA-5
DD-5b Ditch DD-5a
DD-6a Ditch DA-6a
DD-6b Ditch DD-6a, DA-6b
DC-5 Culvert DD-5b, DD-6b
DC-6 Culvert DC-4, DC-5, DA-6¢
DC-7 Culvert DC-6, DA-7
DC-8 Culvert DC-7, DA-8
DC-9 Culvert DC-8, DA-9
DD-7 Ditch DC-9, DA-10, DA-11
DC-10 Culvert DD-7
DD-8 Ditch DC-10, DA-12
DD-21 Ditch DA-20
DC-11 Culvert DD-8, DD-21 INCORFURA ED
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TABLE 6
Runoff Control Structure Watershed Summary
Structure Type Contributing Watersheds/Structures
DD-9 Rework | Ditch DC-11, DA-13
DC-12a Culvert DD-9 Rework
DC-12b Culvert DC-12a, DA-23
DC-12¢ Culvert DC-12b
DC-12d Culvert DC-12¢
DD-10 Ditch DA-14a
DD-11a Ditch DA-15a, DA-23a, Mine Water
DD-11b Ditch DA-15b
DC-13 Culvert DD-12¢
DD-12a Ditch DA-16¢, DD-11a
DD-12b Ditch DD-12, DA-16a
DD-12¢ Ditch DD-12b, DA-16b
DD-12d Ditch DC13, DA-21, DD-12a
DD-13 Ditch DA-20
DC-14 Culvert DD-12d, DA-16d
DD-14 Ditch DC-14, DD-13
DD-15 Ditch DA-14b
DD-16 Ditch DC-12d, DD-10, DD-15
DD-17 Ditch DA-18
DD-18 Ditch DA-19
DD-22 Ditch DA-22
DC-15 Culvert DD-18
DC-16 Culvert DC-15, DD-17
DC-17 Culvert DA-17
DC-18 Culvert DD-22
. INCORPORATED
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TABLE 7
P — — — — ]

Runoff Control Structure Flow Summary

=D

Structure Type 10yr. / 6hr. 10yr. / 24hr. 100yr. / 6hr.
Peak Flow-cfs Peak Flow-cfs Peak Flow-cfs
UC-1* Culvert 33.07 60.15 55.60
UC-1a* Culvert 33.07 60.15 55.60
DD-1 Ditch 1.66 4.11 --
DC-1 Culvert 1.66 4.11 --
DD-2 Ditch 2.08 5.15 --
DC-2 Culvert 2.08 5.15 --
DD-3 Ditch 0.13 0.26 --
DC-3 Culvert 0.13 0.26 --
DD-4 Ditch 2.28 5.55 --
DC-4 Culvert 2.41 5.81 --
DD-5a Ditch 1.48 3.00 --
DD-5b Ditch 1.48 3.00 --
DD-6a Ditch 0.06 0.13 --
DD-6b Ditch 0.45 091 --
DC-5 Culvert 1.93 3.91 --
DC-6 Culvert 4.76 10.57 --
DC-7 Culvert 4.88 10.80 --
DC-8 Culvert 5.09 11.23 --
DC-9 Culvert 5.25 11.55 -
DD-7 Ditch 5.45 11.95 --
DC-10 Culvert 545 11.95 -
DD-8 Ditch 7.61 16.41 --
DC-11 Culvert 7.61 16.41 ==
DD-9 Ditch 8.56 20.87 INCORPORAT
Reworked
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TABLE 7

Runoff Control Structure Flow Summary

Structure Type 10yr. / 6hr. 10yr. / 24hr., 100yr. / 6hr,
Peak Flow-cfs Peak Flow-cfs Peak Flow-cfs

DC-12a Culvert 8.56 20.87 --
DC-12b Culvert 8.87 22.82 --
DC-12¢ Culvert 8.87 22.82 --
DC-12d Culvert 8.87 22.82 --
DD-10 Ditch 0.26 0.60 --
DD-11a Ditch 0.79 1.60 --
DD-12a Ditch 1.36 1.96 --
DD-11b Ditch 1.56 3.20 --
DD-12 Ditch 1.56 3.20 --
DD-12b Ditch 1.91 3.33 --
DD-12¢ Ditch 2.26 3.46 --
DC-13 Culvert 226 3.46

DD-12d Ditch 4.20 6.29

DC-14 Culvert 4.20 6.29 --
DD-13 Ditch 0.42 1.16 --
DD-14 Ditch 4.62 7.45 --
DD-15 Ditch 0.26 0.53 --
DD-16 Ditch 9.42 23.95 --
DD-17 Ditch 0.25 0.50 --
DD-18 Ditch 0.27 0.56 --
DA-22 Ditch 0.39 0.80 --
DC-15 Culvert 0.27 0.56 --
DC-16 Culvert 0.52 1.06 --
DC-17 Culvert 0.58 1.17 --
DC-18 Culvert 0.39 0.80

* UC-1 and UC-1a flow values includes sum of 25yr-6hr peak flows for UA-1 13.69 cfs frot
Sediment Pond 1 peak flow of 26.33 ¢fs & Fan Portal flow from Table 5- 0.
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TABLE 8

Disturbed Ditch Design Summary
Ditch DD-1 DD-2 DD-3 DD-4 DD-5a DD-5b
Slope (%) 13.01 11.98 1.11 11.76 3.33 55.45
Length (ft.) 607 334 180 170 390 110
Manning’s No. 0.035 0.035 0.03 0.035 0.03 0.04
Side Slope (H:V) 3:1 3:1 2:1 2:1 2:1 2:1
*Bottom Width (ft.) 2.00 2.00 0.00 2.00 2.00 2.00
Peak Flow 10/6 (cfs) 1.66 2.08 0.13 228 1.48 1.48
Peak Flow 10/24 (cfs) 4.11 5.15 0.26 5.55 3.00 3.00
Flow Depth (ft.) 10/6 0.17 0.19 0.24 0.21 0.21 0.11
Flow Depth (ft.) 10/24 0.27 0.31 031 0.35 0.32 0.17
Flow Area (fi.%) 10/6 0.41 0.49 0.11 0.51 0.52 0.25
Flow Area (ft.%) 10/24 0.77 0.93 0.19 0.93 0.84 0.40
Velocity (fps) 10/6 4.03 422 1.17 4.52 2.86 5.93
Velocity (fps) 10/24 5.35 5.55 1.39 5.96 3.55 7.58
Rip-Rap Req’d (Y/N) N N N N N Y
Rip-Rap D,, = 5 = - . 30
Note: Slope/Lengths from Plate 7-2.
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TABLE 8 (Continued)
Disturbed Ditch Design Summary
Ditch DD-6a DD-6b DD-7 DD-8 DD-9 DD-10 DD-11a
Rework
Slope (%) 11.76 5.38 8.11 222 2.31 7.46 7.31
Length (ft.) 170 130 148 142 190 630 260
Manning’s No. 0.030 0.030 0.035 0.030 0.035 0.030 0.035
Side Slope (H:V) 2:1 2:1 2:1 2:1 2:1 2:1 2:1
*Bottom Width (ft.) 0.00 0.00 2.00 2.00 2.00 0.00 0.00
Peak Flow 10/6 (cfs) 0.06 0.45 5.45 7.61 8.56 0.26 0.79
Peak Flow 10/24 (cfs) 0.13 0.91 11.95 16.41 20.87 0.60 1.60
Flow Depth (ft.) 10/6 0.11 0.28 0.38 0.59 0.67 0.21 0.13
Flow Depth (ft.) 10/24 0.15 0.36 0.58 0.88 1.05 0.29 0.20
Flow Area (ft.%) 10/6 0.03 0.16 1.05 1.88 227 0.09 0.24
Flow Area (ft.%) 10/24 0.05 0.27 1.83 3.29 433 0.17 0.47
Velocity (fps) 10/6 2.33 2.87 5.21 4.04 3.79 2.88 2.70
Velocity (fps) 10/24 2.83 3.43 6.55 4.99 4.82 3.55 3.42
Rip-Rap Req’d (Y/N) N N Y N N N N
Rip-Rap D, - - 3" " - 2 5
Note: Slope/Lengths from Plate 7-2.
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TABLE 8 (Continued)

Disturbed Ditch Design Summary
Ditch DD-11b | DD-12a | DD-12b | DD-12¢ DD-12d | DD-13 DD-14
Slope (%) 0.93 15.32 14.29 11.05 1.25 9.05 3.24
Length (ft.) 540 235 70 190 240 475 340
Manning’s No. 0.030 0.035 0.030 0.035 0.035 0.030 0.035
Side Slope (H:V) 2:1 2:1 2:1 2:1 2:1 2:1 2:1
*Bottom Width (ft.) 2.00 0.0 0.0 2.0 2.0 0.0 0.0
Peak Flow 10/6 (cfs) 1.56 1.36 1.91 2.26 420 0.42 4.62
Peak Flow 10/24 (cfs) 3.20 1.96 3.33 3.46 6.29 1.16 7.45
Flow Depth (ft.) 10/6 0.32 0.37 0.40 0.21 0.55 0.25 0.78
Flow Depth (ft.) 10/24 0.47 0.42 0.49 0.29 0.65 0.36 0.93
Flow Area (ft.%) 10/6 0.83 0.27 0.32 0.51 1.69 0.12 1.22
Flow Area (ft.2) 10/24 1.38 0.358 0.49 0.74 2.26 0.26 1.75
Velocity (fps) 10/6 1.87 5.00 5.95 4.40 249 3.43 3.79
Velocity (fps) 10/24 2.31 548 6.84 4.66 7.08 443 427
Rip-Rap Req’d (Y/N) N Y Y N N N N
Rip-Rap D, - 34 3" - - - -
Note: Slope/Lengths from Plate 7-2.
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TABLE 8 (Continued)

Disturbed Ditch Deiign Summary
Ditch DD-15 DD-16 DD-17 DD-18 DD-21 DD-22
Slope (%) 6.94 1.52 8.43 1.75 8.61 5.00
Length (ft.) 490 260 415 710 360 480
Manning’s No. 0.030 0.030 0.030 0.030 0.030 0.030
Side Slope (H:V) 2:1 2:1 2:1 2:1 2:1 2:1
*Bottom Width (ft.) 0.0 4.0 0.0 0.0 0.0 0.0
Peak Flow 10/6 (cfs) 0.79 9.92 0.25 0.27 0.25 0.39
Peak Flow 10/24 (cfs) 2.20 25.02 0.50 0.56 0.51 0.80
Flow Depth (ft.) 10/6 0.32 0.53 0.21 0.22 0.21 0.27
Flow Depth (ft.) 10/24 0.42 1.18 0.27 0.28 0.27 0.35
Flow Area (ft.%) 10/6 0.21 2.68 0.09 0.09 0.08 0.14
Flow Area (ft.%) 10/24 0.35 5.16 0.14 0.16 0.14 0.25
Velocity (fps) 10/6 3.83 3.42 2.94 2.90 2.96 2.70
Velocity (fps) 10/24 4.57 4.85 3.49 3.48 3.54 3.23
Rip-Rap Req’d (Y/N) N N N N N N
Rip-Rap Dy, - - " - . -
Note: Slope/Lengths from Plate 7-2.
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TABLE 9
Disturbed Culvert Design Summary
Culvert DC-1 DC-2 DC-3 DC-4 DC-5 DC-6
Slope (%) 11.67 10.00 53.85 9.81 4.71 28.04
Length (ft.) 60 60 65 400 350 107
Manning’s No. 0.024 0.024 0.024 0.024 0.024 0.024
Peak Flow 10/6 (cfs) 1.66 2.08 0.13 241 1.93 4.76
Peak Flow 10/24 (cfs) 2.85 3.37 0.21 5.81 3.91 10.57
Diam. Proposed (ft.) 1.5 1.5 1.5 2.0 2.0 2.0
Velocity (fps) 10/6 6.72 6.79 5.32 6.20 4.93 12.06
Rip-Rap Dy, 3" 3" 3" 3 ¥ ¥
Note: Slope/Lengths from Plate 7-5.
Velocity: (Hydraulic Toolbox Program)

*

Discharge is into manhole - no riprap needed
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TABLE 9 (Continued)
Disturbed Culvert Design Summary
Culvert DC-7 DC-8 DC-9 DC-10 DC-11 DC-12a
Slope (%) 7.74 5.99 591 2.27 4.95 0.48
Length (ft.) 155 167 186 60 101 140
Manning’s No. 0.024 0.024 0.024 0.024 0.024 0.015
Peak Flow 10/6 (cfs) 4.88 5.09 5.25 5.45 7.86 8.87
Peak Flow 10/24 (cfs) 10.80 11.23 11.55 11.95 16.25 22.82
Diam. Proposed (ft.) 2.0 2.0 20 2.0 2.0 25
Velocity (fps) 10/6 7.70 7.11 7.14 5.11 7.5 4.68
Rip-Rap D, ¥ -k 34 3" 3 ¥
Note: Slope/Lengths from Plate 7-5.
Velocity: (Hydraulic Toolbox Program)

*  Discharge is into manhole - no riprap needed
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TABLE 9 (Continued)

Disturbed Culvert Design Summary

Culvert DC-12b** | DC-12¢** DC-12d DC-13 DC-14 DC-15
Slope (%) 1.55 2.46 -0.12 3.33 5.00 222
Length (ft.) 79 357 9 60 40 45
Manning’s No. 0.015 0.015 0.015 0.024 0.024 0.024
Peak Flow 10/6 (cfs) 8.62 8.62 8.62 226 4.20 0.27
Peak Flow 10/24 (cfs) 22.82 22.82 22.82 3.46 6.29 0.56
Diam. Proposed (ft.) 2.0 2.0 275 2.0 2.0 1.50
Velocity (fps) 10/6 7.15 8.47 4.02 4.13 6.31 272
Rip-Rap D;, - - - - 3" B
Note: Slope/Lengths from Plate 7-5.
Velocity: (Hydraulic Toolbox Program)

** Discharge is into a manhole - no riprap required
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TABLE 9 (Continued)

Disturbed Culvert Design Summary
Culvert DC-16 DC-17 DC-18 SP2-1*
Slope (%) 11.20 5.00 3.73 0.50
Length (ft.) 25 120 27 165
Manning’s No, 0.024 0.024 0.024 0.024
Peak Flow 10/6 (cfs) 0.52 0.58 0.39 -
Peak Flow 10/24 (cfs) 1.06 1.17 0.80 2.72%
Diam. Proposed (ft.) 1.50 1.50 1.50 1.50
Velocity (fps) 10/6 5.80 2.93 2.93 245
Rip-Rap D,, 3" - - B
Note: Slope/Lengths from Plate 7-5.
Velocity: (Hydraulic Toolbox Program)
* SP2-1 Peak Flow is a 25/6 event
INCORFORATED
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TABLE 10

Undisturbed Culvert Design Summary

Culvert UC-1 UC-la
Min. Slope (%o)** 0.50 0.50
Length (ft.) 120 360
Manning’s No. 0.025 0.025
Peak Flow 10/6 (cfs)* 33.07 33.07
Peak Flow 100/6 (cfs)* 55.60 55.60
Diam. Proposed (ft.) 5.00 5.00
Velocity (fps) 100/6 5.22 522

** Pipe slope from Plate 7-6a.

* Note: Peak flow values include 25 year-6 hour flow from Sediment Pond 1 (see Tables 4 and 7).

***Note: A large portion of culvert UC-1 was abandoned and replaced with UC-1a in the fall of 2016. See Part
(a) of Section (b) on Page 1 regarding changes to UC-1.
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3.1 Design and Construction Specifications for Sedimentation Pond

. All construction of sedimentation ponds will be performed under the direction of a qualified,
registered professional engineer.

. The Sediment Pond #1 will be located in an existing low area where the Right Fork of Lila Canyon
passes beneath the existing road. The existing road fill and culvert will be removed, and the pond
embankment (road fill) will be reconstructed and compacted. The existing culvert will be replaced
with UC-1/UC-1a which will extend approximately 400' up the Right Fork of Lila Canyon. This
culvert will be equipped with an inlet section and trash rack, and will allow undisturbed runoff and
treated access road drainage to pass beneath the sediment pond. The majority of the pond will be
in an existing channel area, and is therefore considered incised. The pond will be equipped with a
culvert riser principal spillway with an oil skimmer, a decant, and a second culvert riser emergency
spillway with an oil skimmer. Both spillways will discharge to the oversized (60") CMP culvert
running beneath the pond.

. The area of pond constructed shall be examined for topsoil, and where present in removable
quantities, such soil shall be removed separately and stored in an approved topsoil storage
location.

. In areas where fill is to be placed for the pond impoundment structures, natural ground shall be

removed to at least 12" below the base of the structure.

. Native materials shall be used where practical. Fill will be placed in lifts not to exceed 6" and
compacted prior to placement of next lift. Compaction of all fill materials shall be at least 95%.

. Rip-rap or other protection (culverts, concrete, etc. ) will be placed at all pond inlets to prevent
scouring. Rip-rap will consist of substantial, angular (non-slaking) rock material of adequate size.

. Decanting of the pond, as required, will be accomplished by use of a decant pipe with an inverted
inlet as shown on Plate 7-6a. Samples will be collected prior to decanting of the pond. If the
quality of the water meets the requirements of the U.P.D.E.S. Permit, decanting will proceed.
Discharge samples will be collected as per the approved U.P.D.E.S. Discharge Permit.

. Slopes of the embankments shall not be steeper than 2h:1v, inside or outside, with a total of the
inslope and outslope not less than 5h:1v, except where areas of the pond are incised.

. External slopes of the impoundment will be planted with an approved seed mix to help prevent
erosion and promote stability.

. Top width of the embankment shall be not less than (H+35)/5, where H = Height of Dam in feet
from the upstream toe.
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3.2 Sediment Yield

The Universal Soil Equation ( USLE) was used to estimate sediment yield from disturbed areas. All soil
loss from this area was assumed to be delivered to, and deposited in the sedimentation pond.

Erosion rate (A) in tons-per-acre-per-year is determined using the USLE as follows:

A=(R) (K)(LS) (CP)
Where the variables R, K, LS, and CP are defined as follows:
Variable “R” is the rainfall factor which can be estimated from R =27P*2; where P is the 2-year, 6-hour
precipitation value. P for the Lila Canyon area is 0.75" as shown in Figure 5.4, page 315, Barfield, et.al.
1983. Therefore, the estimated value of “R” for this area is 14.34.
Variable “K” is the soil erodibility factor. For disturbed areas, the “K” value is conservatively estimated to

be 0.5. For disturbed runoff, but uncompacted and ungraded areas, “K” is estimated at 0.320. “K” is
estimated to be 0.035 for undisturbed areas.

Variable “LS” is the length-slope factor. This figure was determined by applying the slope length and
percentage for each sub-drainage area to the chart in Figure 5.15, p. 334, “Applied Hydrology and
Sedimentology for Disturbed Areas”, Barfield, Warner and Haan, 1983,

Variable “CP” is the control practice factor, which can be divided into a cover and practice factor. Values
were determined from Appendix 5A, Barfield, et.al., 1983.

Site CP Factor
Compacted Areas 1.20
Disturbed/Uncompacted Areas 0.20
Undisturbed Areas 0.15

The sediment volume is based on a density of 100 pounds per cubic foot of sediment.
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SEDIMENT YIELD CALCULATIONS - USLE - Drainages to Sediment Ponds

Drainage R K Area Slope Slope LS CP A Yield
(ac) Length (%) (T/ac) (ac-ft)
(Ft)
Draining to Sediment Pond 1
DA-1 14.34 | 0.500 1.25 650 12.15 4.67 1.20 40.14 0.0230
DA-2 14.34 | 0.500 0.30 380 12.37 3.67 1.20 31.55 0.0043
DA-3 14.34 | 0.500 0.25 240 4.17 0.59 1.20 5.10 0.0006
DA-4 14.34 | 0.500 0.38 275 18.55 5.95 1.20 51.20 0.0089
DA-5 14.34 | 0.500 2.87 580 17.76 8.05 1.20 69.26 0.0913
DA-6a 14.34 | 0.500 0.12 155 16.77 3.79 1.20 32.63 0.0018
DA-6b 14.34 | 0.500 0.74 220 12.73 2.92 1.20 25.10 0.0085
DA-6¢ 14.34 | 0.500 0.81 410 14.88 5.09 1.20 43.81 0.0163
DA-7 14.34 | 0.500 0.22 170 19.41 5.04 1.20 43.35 0.0044
DA-8 14.34 | 0.500 0.41 400 12.50 3.82 1.20 32.90 0.0062
DA-9 14.34 | 0.500 0.30 290 11.03 2.69 1.20 23.14 0.0032
DA-10 14.34 | 0.500 0.13 250 14.00 3.61 1.20 31.06 0.0019
DA-11 14.34 | 0.500 0.25 230 8.70 1.68 1.20 14.50 0.0017
DA-12 14.34 | 0.500 4.38 875 9.71 3.86 1.20 33.22 0.0668
DA-13 14.34 | 0.500 1.85 490 8.16 2.25 1.20 19.33 0.0164
DA-14a 14.34 | 0.500 0.59 630 6.83 1.99 1.20 17.13 0.0046
DA-14b 14.34 | 0.500 0.51 490 8.78 2.49 1.20 21.46 0.0050
DA-15a 14.34 | 0.500 1.55 497 15.49 5.98 1.20 51.43 0.0272
DA-15b 14.34 | 0.500 3.50 885 8.02 2.95 1.20 25.35 0.0407
DA-16a 14.34 | 0.500 0.12 251 15.54 4.27 1.20 36.74 0.0020
DA-16b 14.34 | 0.500 0.67 275 14.18 3.86 1.20 33.24 0.0102
DA-16¢ 14.34 | 0.500 0.34 221 13.57 3.23 1.20 27.80 0.0043
DA-20 14.34 | 0.500 0.84 410 8.54 2.19 1.20 18.86 0.0073
DA-21a 14.34 | 0.500 1.12 385 14.03 4.49 1.20 38.67 0.0199
DA-21b 14.34 | 0.500 0.18 120 8.33 1.14 1.20 9.85 0.0008
DA-21c 14.34 | 0.500 1.91 758 5.54 1.66 1.20 14.33 0.0126
DA-23 14.34 | 0.500 0.34 270 14.81 4.10 1.20 35.29 0.0055
UA-2 14.34 | 0.500 1.63 1360 73.53 110.75 0.15 119.11 0.0891
UA-3 14.34 | 0.500 2.40 540 75.93 72.56 0.15 78.04 0.0860
UA-4 14.34 | 0.500 14.08 1540 38.64 46.77 0.15 50.30 0.3252
UA-6a 14.34 | 0.500 0.54 370 21.62 8.87 0.15 9.54 0.0024
UA-6b 14.34 | 0.500 0.46 130 23.08 5.86 0.15 6.3 0.0013
TS-01* 14.34 | 0.500 1.87 660 17.10 8.08 0.20 11.58 0.0099
POND 1 14.34 | 0.500 1.92 340 3.68 0.59 1.20 5.11 0.0045
TOTAL 0.9139
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Draining to Sediment Pond 2
DA-17 14.34 | 0.500 1.12 240 4,58 0.66 1.20 5.68 0.0029
DA-18 14.34 | 0.500 0.48 490 7.55 2.02 1.20 17.34 0.0038
DA-19 14.34 0.500 0.55 764 8.25 2.85 1.20 24.51 0.0062
DA-22 14.34 | 0.500 0.79 610 4.59 0.96 1.20 8.26 0.0030
POND 2 1434 | 0.500 0.47 45 12.82 1.33 1.20 11.48 0.0025
TOTAL 0.0184
& Disturbed Runoff / Uncompacted Area
ok Paved Areas
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3.3 Sediment Pond Volume

The volumes shown in Tables 11a and 11b are from the volumes calculated from the precipitation,
runoff and sediment yield for a 10 year-24 hour precipitation event. The volumes were calculated
based on the disturbed areas (and contributing undisturbed areas) runoff values, developed using
the design parameters described in this section.
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TABLE 11a

Sediment Pond #1 Design

1. Use 1.90" for 10 year - 24 hour event.

2. Runoff Volume - (3.60 ac-ft, from Table 5, 10yr/24hr Vol) = 3.60 ac-ft

3. Sediment Storage Volume

USLE 0.9139 ac-ft./yr. x 3.0 yrs. = 2.74 ac-ft
4. Total Required Pond Volume
338+2.74= 6.34 ac-ft
5. Peak Flow (25 yr. - 6 hr. event) = 24 81 cfs
6. Pond Design Volume @ Principle Spillway = 13.01 ac-ft
(See Table 12a)
7. Extra storage 6.67 ac-ft
m difference in storage between the top of the require storm water storage and the spillway elevation
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TABLE 12a
Sediment Pond #1
Stage/Volume Data
Elevation Area Volume Acc. Volume Remarks
(sq. ft.) (cu. ft.) (ac. ft.)
5839 26870 0 0.00 Bottom of Pond
5840 28640 27755 0.64
5841 30480 29560 1.32 Sediment Storage - 2.74 ac-ft
5842 32320 31400 2.04
5843 34210 33265 2.80 Sediment Cleanout Level 5843.6
5844 36140 35175 3.61 Decant 5844.6 - 4.21 ac-ft
5845 38110 37125 4.46 Runoff Storage - 3.60 ac-ft
5846 40120 39115 5.36
5847 42160 41140 6.30 Runoff + Sed Storage - 6.34 ac-ft
5848 44260 43210 7.29
5849 46390 45325 8.33
5850 48550 47470 9.42 Extra Storage - 6.67 ac-ft
5851 50970 49760 10.57
5852 53490 52230 11.77
5853 55010 54250 13.01 Principal Spillway - 5853
5854 56590 55800 14.29 Emergency Spillway - 5854
5855 58380 57485 15.61 Top of Embankment
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TABLE 11b
Sediment Pond #2 Design

1. Use 1.90" for 10 year - 24 hour event.
2. Runoff Volume - (from Table 5, 10yr/24hr) = 0.32 ac-ft.
3. Sediment Storage Volume

USLE 0.0184 ac-ft./yr. x 3 yrs. = 0.06 ac-ft
4. Total Required Pond Volume

0.32+0.06 = 0.38 ac-ft
5. Peak Flow (25 yr. - 6 hr. event)* = 1.41 cfs
6. Pond Design Volume @ Principle Spillway = 1.36 ac-ft

(See Table 12b)
* Peak Flow values from Table 5, sum of all contributing watersheds.
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TABLE 12b
Sediment Pond #2
Stage/Volume Data
Elevation Area Volume Acc. Volume Remarks
(sq. ft.) (cu. ft.) (ac. ft.)
5845 0 0 0 Bottom of Pond 5845.0
5846 312 156 0.00
5847 6935 3623.5 0.08 Sediment Cleanout Level 5847.0
5848 8045 7490 0.26 Decant 5847.9
5849 8650 8348 0.45
5850 9270 8960 0.65 Principal Spillway 5849.61
5851 9910 9590 0.87
5852 10560 10235 1.11 Emergency Spillway 5851.25
5853 11230 10895 1.36
5854 11920 11575 1.62
5855 12890 12406 1.91
5855.5 14120 6753 2.06 Top of Embankment
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TABLE 13a
Sediment Pond #1
Stage/Discharge Data

Head above Q (cfs) Q (cfs) Q (cfs)

Spillway(ft.) Weir Controlled Orfice Controlled Pipe Flow Controlled
0.0 - - -
0.2 2.53 15.22 95.68
0.4 7.15 21.53 96.23
0.6 13.14 26.36 96.77
0.8 20.23 30.44 97.31
1.0 28.27 34.04 97.85
1.2 37.17 37.28 98.38
1.4 46.84 4027 98.91
1.6 57.22 43.05 98.91
1.8 68.28 45.66 99.44
2.0 79.97 48.13 99.97

Note: 1-25 year - 6 hour flow =24.81 cfs.
2- Flow will be weir controlled at a head of 0.91' over riser inlet.
Weir Controlled
Q =CLH"?; where: C= 3.0, L= Circumference of Riser = 9.4248', R=1.5"
Orfice Controlled
Q=C’a (2gH)’’; where: C= 0.6, a= Area of Riser = 7.0686 ft*, R=1.5', g=32.2 ft/sec’
Pipe Flow Controlled

Q=2aQgH)** ; where a = Area of Pipe =7.07 ft}, R = 1.5'
(1+Ke+Kb+KcL)%? H’ =Head = H + 14.5 (Riser) + 0.35 (Slope) + 0.6*4 (barrel height)
Ke=1.0
Kb=0.5
Kc=10.043
L=170
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TABLE 13b
Sediment Pond #2
Stage/Discharge Data
Head above Spillway Q (cfs) Q (cfs) Q (cfs)
(ft.) Weir Controlled Orfice Controlled Pipe Flow Controlled

0.0 - - B

0.2 0.84 1.69 5.81
0.4 2.38 2.39 5.88
0.6 4.38 2.93 5.95
0.8 6.74 3.38 6.02
1.0 9.42 3.78 6.09
12 12.39 4.14 6.16
14 15.61 4.47 6.22
1.6 19.07 4.78 6.29
1.8 22.76 5.07 6.36
2.0 26.66 5.35 6.42

Note: 1-25 year - 6 hour flow =1.41 cfs.

2- Flow will be Weir controlled at a head of 0.36' over riser inlet.

Weir Controlled

Q = CLH'?; where: C= 3.0, L= Circumference of Riser =3.14', R=0.5'

Orfice Controlled

Q =C’a (2gH)"%; where: C= 0.6, a= Area of Riser = 0.79 2, R=0.5', g= 32.2 ft/sec?

Pipe Flow Controlled

Q=a@gH)®
(1+Ke+Kb+KcL)**

; where

a = Area of Pipe = 0.79 ft>, R = 0.5'

H’ =Head = H + 6.0 (Riser) + 0.8 (Slope) + 0.6*2 (barrel height)

Ke=1.0
Kb=0.5
Kc =0.043
L =160
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3.4  Sediment Pond Summary

a) The sedimentation ponds have been designed to contain the disturbed area (and contributing
undisturbed area) runoff from a 10 year-24 hour precipitation event, along with multiple years of
sediment storage capacity. Runoff to the ponds will be directed by various ditches and culverts as
described in the plan.

b) The required volume for Sediment Pond #1 is calculated at 6.34 acre feet, including 3.0 years of
sediment storage. The proposed sediment pond size will have a volume of approximately 13.01 acre
feet (at the principal spillway), which is more than adequate. The extra storage 6.67 acre-foot in Pond
1 will be used for extra storage volume, if needed for future expansions. The required volume for
Sediment Pond #2 is calculated at 0.38 acre feet, including 3 years of sediment storage. The proposed
sediment pond size will have a volume of approximately 1.36 acre feet (at the principal spillway),
which is more than adequate.

c) The ponds will meet a theoretical detention time of 24 hours. Both are equipped with a decant, a
culvert principal spillway and a culvert emergency spillway. Any discharge from the ponds will be in
accordance with the approved UPDES Permit.

d) The pond inlets will be protected from erosion, and the spillways will discharge into the natural
drainages in a controlled manner.

€) The ponds are temporary, and will be removed upon final reclamation of the property.

f) The ponds will be constructed according to the regulations and under supervision of a Registered,
Professional Engineer.
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where Si is the slope factor S for the j“l segment of the slope given

by

Topographic Factor, LS

]

0.43 + 30x; + 430xj2

(5.12)
6.613

TV

-

Slope Length (Feel)

*The dashed lines represenl estimates for slope dimensions beyond the range of
lengths and steepnesses for which data are available. The curves were derived
by the formula:

where A=field slope length in feet and
m=0.51f 5= 5% or greater, 0.4 if s=4%

and 0.3 if s=3% or less; and x=sin4. 'NCORF}OHATED
«is the angle of slope in degrees.
APR 09 2019
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Figure 5.15. Slope-effect chart (topographic factor, LS). (SCS, 1977)
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DESIGN OF DRAINAGE CONTROL STRUCTURES

FOR
RECLAMATION

Reclamation Hydrology:

4.1  General

4.2 Reclamation Area Drainage Control
Tables:

Table 14 Final Reclamation - Drainage Areas Contributing to Structures

Table 15 Final Reclamation - Drainage Structure Flow Summary

Table 16 Final Reclamation - Reclamation Structure Design Parameters

Table 17 Final Reclamation - Reclamation Structure Flow Calculations
Figures:

Figures 5 Filter Fence Construction
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Reclamation Hydrology

4.1

4.2

General

Upon completion of operations at the Lila Canyon Minesite, the portals will be sealed and backfilled, and all
structures will be removed except for the sediment ponds, bypass culvert UC-1/UC-1a, reclamation ditches
and temporary sediment controls such as silt fences or straw bales.

Any refuse or mine development waste previously deposited under the approved plan will also be left in
place. Concrete will be buried beneath at least 2' of non-toxic, non-acid material. Any potentially toxic or
acid-forming material buried on site will be covered with a minimum of 4' of material.

The sediment ponds, and all remaining drainage controls will be removed upon completion of Phase II Bond
Release.

Reclamation Area Drainage Control

During the initial phase of reclamation, all drainage controls will be removed with the exception of the two
sediment ponds, bypass culvert UC-1/UC-1a, reclaimed ditches RD-1 and RD-2, and temporary sediment
controls such as straw bales or silt fences installed in the undisturbed drainages.

As undisturbed drainage culverts are removed, a minimum of two straw bale or silt fence barriers will be
installed downstream of each location for sediment control purposes.

Disturbed areas will be regraded and reclaimed ditches RD-1 and RD-2 will be installed to collect the runoff
from the site area and direct it to the outlet structures (see Plate 7-7).

When the vegetation and sediment contribution levels meet requirements for Phase IT Bond Release, a series
of at least three straw bale or silt fence barriers will be placed downstream of the sediment pond outlets. All
upstream sediment controls will be removed. Reclaimed ditches RD-1 and RD-2 will also be removed,
regraded and reseeded. Culvert UC-1/UC-1a will be cut off at the location of the principal pond spillway.

The portion of culvert UC-1 remaining beneath the road will be left as a permanent drainage control. The
culvert will be equipped with an inlet section and rip-rapped headwall. The culvert is adequately sized to
safely pass runoff from a 100 year - 6 hour event, as shown in Table 10. To ensure that state of the art
technology is incorporated, the final reclamation plans for the sedimentation pond areas will be submitted
prior to commencement of final reclamation of this area.

The remainder of culvert UC-1/UC-1a will be removed, and the natural channel restored through the
sediment pond #1 area. The sediment pond structures will also be removed, the pond areas regraded as
necessary and reseeded. The Sediment Pond #1 embankment will remain as a permanent feature, since the
existing (and proposed future) road through the area passes over the embankment.

Following the successful establishment of vegetation, and when effluent standards are met, the sediment
ponds will be removed. The same methodologies relative to recontouring, top soil application and seeding
will be utilized in grading and revegetating the pond areas as outlined in Chapters 2, 5, and Appendix 5-8.

The pond embankment will be narrowed to facilitate the even character of the Lila Canyon Road. The 60
inch bypass culvert (UC-1) will be removed to within six feet of the road embankment. A newly formed
channel will be constructed at an approximate four percent grade to intercept the inlet of the culvert at its
intersection of the road. The road embankment and associated new channel will be armored by the Operator
with an underlayment of filter gravel, with Ds,-30 inch rip-rap. The new area of disturbance including the
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Lila Canyon Mine January 2001

newly formed channel will have top soil spread in and around the rip-rap. The Operator will use the same
seeding and mulching methods described in Appendix 5-8 will be used on this area as well. See Figure 4 for
a detailed design.
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TABLE 14
Final Reclamation
Drainaée Areas Contributing to Structures
Channel Contributing Watershed/Structure
RD-1 RW-1
RD-2 RW-2
UC-1/UC-1a UA-1, UA-4, RD-1
TABLE 15
Final Reclamation
Drainage Structure Flow Summary
Channel *100/6 Flow (cfs)
RD-1 13.26
RD-2 10.89
UC-1/UC-1a *%72.62

* CN = 83.
** Combined flow for watersheds UA-1, UA-4, and RW-2.
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TABLE 16
Final Reclamation
Reclamation Structure Design Parameters
Channel Bottom Width Side Slope H:V Slope % Reclaimed Manning’s No.
(ft.) Depth (ft.)
RD-1 3 2:1 5.00 1.5 0.035
RD-2 3 2:1 10.00 1.5 0.035
UC-1/UC-1a 60" Diam. - 0.90* 60" Diam. 0.025
* Pipe slope for Plate 7-6
TABLE 17
Final Reclamation
Reclamation Structure Flow Calculations
Channel RD-1 RD-2 UC-1/UC-1a
100 year - 6 hour event (in.) 1.90 1.90 1.90
Peak Flow (cfs) 13.26 10.89 72.62
Velocity (fps) 544 6.52 6.74
Required Area (ft.%) 2.44 1.67 10.80
Flow Depth (ft.) 0.58 0.43 2.69
INCORPORATED
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Alternate Sediment Control for Fan Site and Topsoil Storage Area
5.1 ASCA Areas

Sediment Control at the slope below water treatment area, and topsoil storage area sites will be accomplished with a
combination of one or more of the following: berms, silt fences, and straw bales.

The ventilation breakouts are just punch outs and will have insignificant disturbance associated with them. (Plate 5-2 and
5-2a) However, they are addressed as ASCA’s and are addressed here even though there will be only insignificant surface
disturbance. The ASCA’s will be seeded upon final reclamation.

The topsoil collected from the topsoil storage area sites will be located downslope from the sites and will be used in the
construction of the berm. The berm will be constructed a minimum of two feet high and have 2:1 side slopes. The berm
will control the flow from a 10 year-24 hour precipitation event. Silt fence will be selectively placed to help control run-
off. The berm will be stabilized with vegetation to prevent erosion. As much as practical, the vegetation techniques used
on the main topsoil pile will be utilized on the fan topsoil berm.

The outside of the berm will be protected with a silt fence or gravel. The gravel, if used, would help augment the
revegetation. Construction details of the silt fence/filter fence are shown if Figure 5.

The outslope of the portal access road, outslope of the water treatment pad, and ventilation break outs will have a silt fence
located along the disturbed area boundary to treat the runoff from the slope. While some portions of this area will be
disturbed as a result of the fill material placed for the pad and road construction, the major portion of this area is expected
to remain undisturbed. As an added protection, the portions of the area that are disturbed by the fill placement will be
covered with a erosion control mat to minimize the erosion from this slope and that area seeded to aid in the establishment
of a vegetative cover.

Due to lack of final engineering details, the exact location of the berms, silt fences, and subsequent erosion techniques
will be determined in field with the approval of UDOGM. The final determination will be made prior to the start of
topsoil removal.
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Run-off Calculations
5.2 Ventilation Break Outs

Insignificant surface disturbance.
5.3  Topsoil Storage Area

Acreage: 2.61 acres
Design Storm:10 year/24 hour: 1.90"
CN: 90
S: 1.111
Q= (P-0.258)*
P+0.8S =1.01" of runoff

Total run-off = 0.22 acre feet
5.4  Water Treatment Area
Acreage: 0.37 acres
Design Storm:10 year/24 hour: 1.90"
CN: 90
S: 1.111
Q= (P-0.28)?
P+0.8S =1.01" of runoff

Total run-off = 0.03 acre feet
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Lila Canyon Mine Reclamation Bond Estimate October 2017
C0070013

Lila Canyon Mine Reclamation Bond Estimate

Bonding Calculations

Direct Costs

Subtotal Demolition and Removal $708,213.00
Subtotal Backfilling and Grading $482,903.00
Subtotal Revegetation $151,618.00
[Direct Costs in 2017 Dollars | $1,342,734.00 ]
Indirect Costs
Mob/Demob $134,273.00 10.0%
Contingency $67,137.00 5.0%
Engineering Redesign $33,568.00 2.5%
Main Office Expense $91,306.00 6.8%
Project Management Fee $33,568.00 2.5%
|Subtotal Indirect Costs 2017 Dollars $359,852.00| 26.8%|
Total Cost $1,702,586.00
Escalation factor 0.000
Number of years 5
Escalation $0.00
iTotal Reclamation Cost 2021 Dollars o _[ 51,702,586.00|
Bond Amount (rounded to nearest $1,000) $1,703,000.00
2021 dollars
Bond Posted $1,817,000.00
Difference Between Posted Bond and Cost Estimate $114,000.00
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Lila Canyon Mine Reclamation Bond Estimate

Unit Costs

Reclamalion Bond Estimate

All unit cosls were oblained from RS Means 2017 Site Work and Landscape Costs or
RS Means 2017 Heavy Construction Costs, except as noted
All costs Include overhead and profit,

Means Number

Item

Unit Cost [Units

3291 13.23 3100 75 HP Dozer with scarifier 5.85|MSF

3291 13.16 0390 Power mulcher, large, hay 1" deep 30.50IMSF

A2 01 90130180 Feriilizer, hydro spread, 1.5 Ib/MSF 5.00{MSF

32 92 19.14 4600 Hydroseeder (equipment and labor only} 22 00|MSF

05 05 05.10 0380 Fabricated steel demo, 121-500 ib GH.OD|EA.

105 05 05.10 0330 Fabricated sleel demo, 501-1000 Ih 81.00{EA.

02 41 18.27 0020 Torch cutling, sleel, 1" lhick plate 321|LF Unit cost reduced 30% for no interior walls
02 41 16.13 Building Demoalilion - Sleel 0.27|CF (see 02 41 16.13 5000)
02 4116.13 0100 Building Demalilion - Mixture of Types 0.40iCF

13 05 05.50 0650 Pre-engineered sleel bldg demo,>12,5600 SF 1

02 41 16.17 0280 Concrete Floor Demolition, 4" thick, reinforced g

|02 41 16.17 0420

Concrete Floor Demolition, 6" thick, reinforced

I

41 16.17 2500

Unit cost increased 10% for reinforcing

Concrate WallfFloor Demo, 12° thick, reinforced

05 05.10 0060

(see 02 41 16.17 2600)

Concrete. Selective Dema, Reinf 1-2% of X Sec

231642 1300

Front End Loader 3CY

[t Tta]o

232320 1014

12 CY (16 Ton) Dump Truck 1/2 rod. Trip

02 41 16.17 4200

On Site Disposal

Crew B-1
04 22 10.34 1500

Portal seal, site preparalion crew
Block wall, reinforced, 4" thick (2 each seal)

See JennChem bid

JennChem

312316.42
3123 16.13 3080
Crew 8-10M
Crew B-14A

Seal porlals, materials

Seal porlals, labor

Demo of elec transformer 3 ph, 750kVA

Hydraulic crane. 12 ton, wilh operator

Excavalion Bulk Bank 2 CY (322BL)

Backfill Trench, min haul, FE loader 2 1/4 CY

Dozer, 300 HP, 50' haul, sandy clay and loam
Loader, 500 HP, wheel mounted, 5 CY cap

Sheepsfoot roller, 315 HP, 8" lifts, 2 passes

See Scamp bid

3K Sell-propelied scraper, 34 CY, 500 HP
4F Off-highway rear dump truck, 40 lon, 10 MPH
WA 5000 gallon water truck
.60 1700 Chain link removal, 8-10 high
17 5050 Pavement Removal, biluminous, 4" I 8" thick
.30 1600 edian barrier, precast conc, remove and store
Demolition debris, off-site haul and disposal
02 41 13.80 0200 Wooad ulility poles, 35-45' high
02 41 13.80 0300 Wood cross amms, 4-6' long

Crew B-6

rBackhoe loader, 2 laborers. equip operalor

Crew B-7 |Log chipper, crew, and assoc equipmenl 5.
26 05 05.10'1900 Electrical demolition. #2 wire, from conduit

02 65 10.30 0110

3000 to 5000 gal undrgrd steel tank removal

{2 65 10.30 1023

3000 to 5000 gal. tank. disposal, 100 mi RT

02 65 10.30 0350

02 65 10.30 0300 13000 to 5000 gal. tank, sludge removal

Dispose of sludge off site

1305 05.75 0530

5000 to 12000 gal. abovearnd steel tank remaval

0241 13.40 0110

Demolition. CMP pipe, stael,

024 .40 0160

Demaolition, CMP plpe. steel, I‘

Y

024 .40 0170 Demolition, CMP pipe, steel,
02 41 13.40 0180 ‘I’.}emolmon. CMP Dise. sleel, 30"-36"
24 41 13.40 0190 Demolition, CMP pipe, steel, 48-60"

13 05 05,60 0050
|01.52 13.20 0800

Silos, Seleclive Demalilion, steel
Haul Connex units offsite

October 2017
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Lila Canyon Mine Reclamation Bond Estimate

Reclamation Bond Estimate

Demolition and Removal Cost Summary

Structure/ltem Cost ($)

01 Office/Bathhouse 73,121
02 ROM Coal Stockpile 0
03 Shop/Warehouse 66,094
04 Storage Shed 348
05 Employee Parking 96,771
06 Truck Loading/Unloading Area 0
07 Equipment/Materials Storage Area 0
08 Potable Water Tank 3,741
09 Sewer Treatment Plant 887
10 Power Poles 11,603
11 Electrical Transformers 4,961
12 Overhead Power Lines 2,952
13 Buried Power Lines 816
14 Rock Dust Silo 3,147
15 Fuel Tanks 6,265
16 Reclaim Tunnel 23,160
17 Reclaim Conveyor 3,709
18 Crusher Conveyor to Loadout Bin 2,739
19 Crusher MCC Building 364
20 Truck Loadout 512
21 Refuse Conveyor 826
22 Crusher/Screen Plant 3,913
23 Reclaim Escape Tunnel 12,851
24 Reclaim Feeder Gate 137
26 Extended ROM Conveyor 3,258
27 Refuse/Non-Coal Waste Pile 0
28 Electrical Grounding Field 1,986
29 Sedimentation Pond Spillways 1,430
30 Existing ROM Conveyor 6,432
31 Portal Closure 63,312
32 Concrete Conveyor Bay 371
33 ROM Coal Staking Tube 8,858
34 Mine MCC Building and Electrical Tower 1,595
35 Backup Ventilation Fans 37,668
36 Main Ventilation Fan 37,599
37 Non-Potable Water Tanks 7,670
38 Powder and Cap Magazines 4,924
39 Chain Link Fence 6,676
40 Concrete Electrical Junction Box 73
41 Loadout MCC Building 289
42 Mine Parking 35,311
43 Abandoned Concrete Reclaim Room 5,364
44 Jersey Barrier 10,640
45 Concrete Trash Chute 1,280
46 Emergency Reclaim Feeder Gate 69
47 Gantry Lift Assembly 5,727
Mine Substation 8,476
Paved Mine Roads 63,224
Culvert Demolition 46,055
Lila Old Fan Portals 24,586
Visual Disconnect 6,279
Drop Box 145
TOTAL 708,213

October 2017
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Ref,

Description

Materials

47 Gantry Lift Assembly

Structure's Demolition Cost

Fabricated steel demo, 121-500 Ib

Structure's Demolition Cost

Fabricated steel demo, 501-1000 Ib

Rubble's Weight (exclude steel)

Truck's Capacity

Haulage

Transportation Cost Non Steel Truck

Transportation Cost Non Steel Drive

Disposal Cost Non Steel

Steel's Weight

Truck's Capacity

Haulage

Transportation & Disposal Cost Steel

Transportation Cost Steel Drive

Subtotal

Equipment's Disposal Cost

Dismantling Cost

Equipment's Vol. Demolished

Loading Costs

Transportation Costs

Disposal Costs

Subtotal

Concrete Demolition

Footings

Concrete, Selective Demo, Reinf 1-2% of X Sec

Concrete Vol. Demolished

Loading Costs

Front End Loader 3CY

Transportation Costs

12 CY (16 Ton) Dump Truck 1/2 rod. Trip

Disposal Costs

On Site Disposal

Subtotal

Concrete Demolition

Foundation

Concrete, Selective Demo, Reinf 1-2% of X Sec

Tube

Concrete Cost

Concrete Vol. Demolished

Loading Costs

Front End Loader 3CY

Transportation Costs

12 CY (16 Ton) Dump Truck 1/2 rod. Trip

Disposal Costs

On Site Disposal

Subtotal

Total
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Weight Density |Time Number |Unit Swell Quantity [Unit Cost
Factor
12|EA. 816
4|EA. 364
1180
0
7|CY 1169
1.3

9|CY 20
9|CY 34
9|CY 103
1326
17|CY 2839

1.3 22|CY
22|CY 49
22|CY 82
22|CY 251
3221
5727
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Means Unit Unit Length Width Height Diameter |Area Volume
Reference Cost

Number

05 05 05.10 0390 68.00|EA.

02 41 19.27 0020 91.00|EA.

03 05 05.10 0060 167.00|CY 80 1.33 1.75 186
3123 16.42 1300 2.21|CY

3123 23.20 1014 3.74|CY

0241 16.17 4200 11.40(CY

03 05 05.10 0060 167.00|CY 85.33 4 1.33 454
31 23 16.42 1300 2.21|CY

3123 23.20 1014 3.74|CY

02 41 16.17 4200 11.40|CY
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