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Application for Permit Processing
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Permit Number: ACTi007l01 3

Mine: Lila Canvon

Permittee: UtahAmerican Enerqv, lnc.

L-21-002 Culvert lnstallation - Upper Pad
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UtahAmerican Energy, lnc.
Extension

Lila Canyon Mine Horse Canyon

activities within 100 feet of a public road. Refer to the Emery
County letter found in Appendix 1-4.

The anticipated starting and termination dates of the coal
mining and reclamation operations are as follows:

116. Permit Term.

116.100.

Phase

Mining Pad, Support Structures, and Portals
Begin Underground work
Terminate Mining

Beqin

June 2005
June 2005
Dec.2027

Complete

Dec.2005

Reclamation operation dates can be found in Table 3-3.

Approximately 5,992.07 surface acres, which include federal, state and
private land, are included within the permit area. These surface acres are
described in Table 4-2, and coal acres are shown on Table 4-2A.

The existing perimeter of the disturbed area contains approximately 40.11
surface acres within the disturbed area. However, only 34.97 acres will be
disturbed; leaving 5.14 acres of undisturbed islands within the total disturbed
area boundary.

116.200. The initial permit application is for a five year term with
anticipated successive five year permit renewals.

116.210 Since the initial permit application is for a term of five
years this section does not apply.

116.220 Since the initial permit application is for a term of five
years this section does not apply.

117. lnsurance, Proof of Publication and Facilities or Structures Used in
Gommon

til{ccnFe}$qATnD
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Horse Canvon M ine - Lila Canvon Extension Enerqv lnc

place for redistribution on the topsoil pile. Topsoil materialwill
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

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

MAY 2 7 2021

The actuat topsoit satvage wil consist ot rarli%fifr$rt Sii*'a55iiLii:ing
layer up to 18 inches thick over the disturbed area. lf shale is
encountered within 18 inches only the soil above the shale will
be salvaged, (Plate 2-3). This would cover about 33.99 acres
where soil would be salvaged and stored in the topsoil
stockpile.

Total volumes of soil stored in the topsoil pile would be

ilt3

Map
Unit

Potential
Salvage
Depth ln.

Potential
Acres

Potential
Estimated

Volume YD3

Actual
Salvage
Depth ln.

Actual
Salvaged

Acres

Actual Salvaged
Top Soil YD3

SBG 48 12.92 83377 18 '11.73 24475

VBJ 30 9.62 38801 18 8.81 't2711

XBS 12 10.39 1 6763 12 8.08 18016

DSH 40 1.56 8389 18 1.49 3514

RBL I 5.53 5948 I 3.86 7949

RBT b 0.09 73 6 0.02 30

TOTAL 40.11 1 53350 33.99 66695

Bank to Loose Cubic Yards *1 .18 (Amount topsoil pile is
designed to hold.) i

(1) 7B7oo
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Horse Canvon Mine - Lila Canvon Extension UtahAmerican Enerov lnc.

approximately 78,700 bank cubic yards. Removal of stones
and boulders would be considered in volume estimates where
they are part of the soil layer removed.

The stockpile has been sized to allow for bulking or swell of the
soil as it is removed from the bank state to the loose state. A
bulking number of 1.18 has been used. The area allowed for
topsoil storage is 66,695 bank cubic yards x 1 .'1 8 which equals
78,700loose cubic yards to be placed on the topsoil pile.

Boulders of approximately three feet in diameter and larger will
be separated from the topsoil and piled or placed at
appropriate locations such as adjacent to roads, pads etc. No
attemptwill be made to collect the large boulders into common
piles. Boulders above ground level are in addition to topsoil
volumes and may account for approximately 10,000 cubic
yards.

UEI is not stockpiling large stones "boulders", Boulders will be
pushed to the side and left during construction and then upon
reclamation the boulders will be pushed back into the
approximate location form which they came. Rocks of 36" or
less will be stored in the topsoil pile with the soil and will be
redistributed with the soil.

The approximate 78,700 loose cubic yards of topsoil will be
stored in a topsoil pile as shown on Plate 5-2. This topsoil pile
will be approximately 350' long and 250'wide with 2:1 slopes.
The height of topsoil pile needed is approximately 31 feet. The
pile as designed has the capability of storing well over the
required 78,700 cubic yards. See Figure 1 for topsoil pile
calculations.

Soilfrom the proposed ventilation break out sites nearthe coal
outcrop will not be salvaged. The slope above the north
breakout fan is approximalely 70%. Rock cover on the surface
is approximately 60%. As a result of the very limited ground
disturbance, and lack of access, soil cannot be reasonably
salvaged. At these small isolated sites soil will

Page -10-



Horse Canyon Mine - Lila Canyon Extension UtahAmerican Enerqv lnc.

232.600.

232.700.

visual observations indicate that subsoil has become
contaminated from oil and grease, salts, or other visual
contaminates, the contaminated soil will be disposed of at a
sanitary landfill site (probably East Carbon).

Topsoilwill be removed from excavation areas and stockpiled
prior to construction activity. Vegetation and boulders that
might interfere with topsoil salvage will be removed prior to
removal and stockpiling of the topsoil.

The topsoilwill be removed in two Phases. The first phase will
remove topsoil, vegetation and boulders in an area large
enough to allow for mining of diligence tons. The second
phase which will remove the remainder of the approved topsoil
and vegetation as per the MRP. The timing between phases is
undetermined at this time and will be dictated by coal demand
and market. The areas identified for disturbance left
undisturbed after phase 1, will be treated as per the MRP.

It is anticipated that topsoil can be salvaged on areas to be
disturbed. Approximate thickness of subsoil by Soil Map Unit
are: SBG - 30 inches, DSH -22inches, and VBJ - 12 inches,

Soil removal from some local sites may be difficult due
to rockiness and steep slopes. The area between the
rock slopes and the ROM coal stockpile is an area of
concern, ln the area between the rock slopes and ROM
coal stockpile the disturbance is minimal. The topsoil
will not be removed from this area due to steep slopes.
To protect this area from coal contamination the
conveyor will be enclosed. Jersey Barriers will be
installed to prevent the coal stockpile from encroaching
this area. Topsoil will be removed in all areas of
disturbance except for the area between the ROM coal
pile and the rock slopes where either one or two bents
will be constructed. Available underlying soils will be
salvaged from stony disturbed area as much as is
possible. However, within disturbed areas, those areas
which are too steep and rocky for equipment, and
where it would be unsafe or impractical for construction
activities, will not be included in the filqp-g9il ,?qt-v?9€t i,::.1plan.

MA,Y 2 7 2A2l

232.710
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Horse Canyon Mine - Lila Canyon Extension UtahAmerican Enerqv lnc.

Within the existing drainage channeland below culverts
UC-s, UC-6 and UC -7, a woven geotextile linershall be
installed, prior to any fill material application, to protect
in-situ soils from disturbance. Please see Chapter 5,
Section 520; Appendix 5-9; and Plates 5-7E-l through
5-7E-7 for further information.

232.720. No substitute soil materials will be needed

233. Topsoil Substitutes and Supplements

233.100. Soil inventories indicate that no substitute topsoil material will
be necessary. Available soil material on the site is adequate
for reclamation purposes.

233.200 Preliminary inventories show that no topsoil borrow area is
needed.

233.300. This section is addressed in 233.400

233.310.
233.320.
233.330.
233.340.

This section is addressed in 233.400
This section is addressed in 233.400
This section is addressed in 233.400
This section is addressed in 233.400

233.400 Soil lnventories show that no topsoil or topsoil substitute
borrow area will be needed. Adequate amounts of suitable soil
for plant growth are present based on root distribution and soil
characteristics.

234. Topsoil Storage.

234.100. lt will not be possible to redistribute the topsoil immediately.
Therefore, the topsoil will be stockpiled for the purpose of final
reclamation of the mine site. The rock storage areas are shown on
Plate 5-2.

Access to the ventilation break outs will be from inside the mine.
There will be minimal surface disturbance with the breakouts
so no topsoil will be salvaged. Refer to the SurfacefrAidb'm'aprP,late; ,, , 1

5-2 for the approximate location of the ventilation breakouts.

MAY 2 i tijzt
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Horse Canyon Mine - Lila Canyon Extension UtahAmerican Enerqy lnc.

242.110.

242.120.

242.130.

This section has been addressed in 242.100.

This section has been addressed in 242.100.

This section has been addressed in 241.

243.

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

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 soilsimilarto 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 pes,r\Fibilrtdi1iinj,,,'j"i"ri-]
Appendix 5-8. The purpose of these pocks is to capture and

MAY 2 7 lt):il
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Horse Canvon Mine - Lila Canvon Extension UtahAmerican Enerqv lnc.

retain water (moisture), and provide a cradle for seedlings and
other plant materials.

ln the event that soil crusts form on the topsoil stockpile, the
Permittee will add up to 2 ounces of the sifted soil crusts to
each load of Wood fiber mulch which will be applied to the
reclaimed areas that have been regraded and covered by
topsoil or substitute topsoil. (See Appendix 5-B).

Below culverts UC-5, UC-6 and UC-7, the in-situ topsoil, below
the geotextile fabric and fill material, will require particular
processes for soil stabilization. Please see Chapter 5, Section
520; Appendices 5-8 and 5-9; and Plate 5-7E-7 for more
information.

244.300 Any rills and gullies of an excessive nature, which form on
regraded and retopsoiled areas and disrupt the approved
postmining land use or cause or contribute to a violation of
water quality standards for receiving streams, will be filled,
regraded or stabilized. The area will then be reseeded.

244.310. This section has been addressed in244.300.

244.320. This section has been addressed in 244.30O

250. Performance Standards.

251. All topsoil, subsoil and topsoil substitutes or supplements will be
removed, maintained and redistributed according to the plan given under
sections 230 and 240.

252. All stockpiled topsoil, subsoil and topsoil substitutes or supplements will
be located, maintained and redistributed according to plans given under
sections 230 and 240.

[-{AY ? 7 Z{]il
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Appendix 5-1
Appendix 5-2
Appendix 5-3
Appendix 5-4
Appendix 5-5
Appendix 5-6
Appendix 5-7
Appendix 5-8
Appendix 5-9

List of Appendixes

lnspection Form for Excess Spoil
lnspection Form for lmpoundments
Coal Mine Waste Fire Extinguishing Plan
New Facility Designs
Slope Stability Analysis
Mine Openings (Closures)
Rock Slope Material (Refuse Pile)
Reclamation Plan
lnstallation and Reclamation Plan Elements Particular to
Culverts UC-5, UC-6 and UC-7

List of Plates

Plate 5-1 Previously Mined Areas
Plate 5-1A Premining Contours
Plate 5-2 Surface Area Lila Canyon Mine (Official Disturbed Area

Boundary Map)
5-24 IBC Area - Graben Breakout
5-28 Fan Pad As-Built
Plate 5-3 Subsidence Control Map
Plate 5-3 CONFIDENTIAL Subsidence Control Map with Raptor lnformation
Plate 5-4 Coal Ownership
Plate 5-5 Mine Map
Plate 5-5A Shield Abandonment Map
Plate 5-6 Post Mining Topography
Plate 5-7A-1 Surface Longitudinal Profile and Surface Profile Sections
Plate 5-7A-2 Surface Profile Sections
Plate 5-74-3 Surface Profile Sections
Plate 5-7A-4 Surface Profile Sections
Plate 5-7D-1 New Storage Pad and Roads - Plans and Profiles
Plate 5-7D-2 New Storage Pad and Roads - Road Sections
Plate 5-7D-3 New Storage Pad and Roads - Road Sections
Plate 5-7E-1 New Culverl Disturbance Area Plan and Typical Details
Plate 5-7E-2 New Culverts UC-6 and UC-7 Profile and Sections
Plate 5-7E-3 New Culverts UC-6 and UC-7 Sections
Plate 5-7E-4 New Culverts UC-6 and UC-7 Sections
Plate 5-7E-5 Culverts UC-6 & UC-7 Sections and UC-S Profile and Sections
Plate 5-7E-6 New Culvert UC-s Sections and Cut / Fill Tabulations
Plate 5-7E-7 New Culvert Disturbance Area Reclamation Plan
Plate 5-B Coal Handling Facilities
Plate 5-9 Portal Plan and Sections ,t,,,,.,, .r., 1: ,,,.,1.1 I
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Horse Canvon Mine - Lila Ga Extension UtahAmerican Energy lnc,

mine, and will be removed upon final reclamation

29) Sediment Pond Spillway Structure
As shown on Plate 5-2, and in Chapter 7, Sediment Ponds #1 and #2 each
have a spillway structure conslructed of corrugated metal pipe to allow for
surplus water to exit the respective pond. Each spillway is equipped with an
oil skimmer structure. Pond #1 has a 3'x30' steel catwalk leading out to the
skimmer structures. See Plates 7-6a and 7-6b for detailed drawings. The
sediment pond spillway structures will remain throughout the life of the mine
and will be removed during final reclamation.

38) Powder and Cap Magazines
Powder and cap magazines will be mobile, temporary, and supplied by the
explosive distributer. Upon reclamation, the powder and cap magazines will
be returned to the distributer,

42) Temporary Loadout Light Board
The temporary loadout light board consists of a free standing metal post
pedestal with traffic control lights for the temporary loadout structure (see
#20 above). The pedestalis mounted upon a steel reinforced concrete pad.
The lights provide information to coal haultruck drivers as coal is loaded into
their trucks at the temporary loadout structure. The temporary loadout light
board location is shown on Plate 5-2. Upon the completion of the long-term
coal handling facilities' construction, the temporary light board and concrete
support pad will be removed,

Long-Term Underground Pipes
The locations of the longterm underground pipes have yetto be determined.
Once detailed engineering design is completed, the underground pipes will
be added to Plate 5-2, or other appropriate plates as required. Long-term
underground pipes will be abandoned and left in place upon final
reclamation.

Culverts
All new culverts are considered temporary and will be removed at final
reclamation, unless specifically noted to remain within other sections of this
MRP. All new culverts will be installed and maintained to meet the requirements
of R645-301-742.100, R645-301-742.300, and Appendix 7-4 of this MRP.

A series of temporary culverts (Uc-s, UC-6 and UC-7) will be installed at the
southeastern corner of the disturbed area for the surface facilities (see Plates 7-
2 and 7-5). These culverts will generally align with, and be installed within, the
existing drainage channels. See Plates 5-7E-l through 5-7E-7 for installation,
new disturbance, and rectamation ptans and detaits. Theseugy,gf,'{!1$Atlg#lr::

lulAY ? 7 2t}2l
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Horse Canyon Mine - Lila Canyon Extension UtahAmerican Energy lnc.

\

and noted on Plates 7-2 andT-5

Aftergrubbing of the generaldisturbance area shown on Plates 2-3,5-2,and
5-7e-| is complete, a geotextile fabric liner will be placed within the existing
drainage channels to cover and protect the in-situ soils. Fill materialwill then
be placed over the geotextile fabric liner to the required elevations to support
the culverts. These culverts will be corrugated metal pipe (CMP).
Appropriate inlet and outlet structures will be attached at their respective
locations on the culvert assemblies. The culverts will discharge onto an
engineered discharge structure (apron) perAppendix7-4. These culverts will
be covered with a 24" minimum of fill material. The installation of the
geotextile fabric liner, the culverts, and fill material is detailed on Plate 5-7e-
1. Profiles, sections and cut/fill tabulations are found on Plates 5-7e-2
through 5-7e-6. Fill material for these culverts will be harvested from the
north slope of Sediment Pond #1, See Plate 5-2 for the borrow location for
the fill material.

Topsoil will be salvaged on either side of the culvert alignment, beyond the
geotextile fabric and fill material covering the in-situ soils. The depth of
topsoilsalvage is shown on Plate 2-3 and Plate 5-7e-1. Several areas within
the projected topsoil salvage area are very steep and include rock
outcroppings. Within these steep and rock outcrop areas, topsoilwill not be
salvaged, as these areas would be unsafe or impractical for construction
activities. Large boulders removed during topsoil salvage operations will be
store adjacent to the culvert disturbance area, and will be returned to their
approximate locations during final reclamation.

Final reclamation of these culverts and the surrounding disturbed area will
generally follow the reclamation plan found in Appendix 5-8, except for the
in-situ soils that will be below the geotextile fabric liner and fill material. Once
exposed, these soils below the liner will be tested to determine if nutrients or
other additives are needed to insure the viability of the in-situ topsoils.
Granular PAM-12, or best technology currently available at the time of
reclamation, willbe added to the in-situ soils to relieve compaction of the soil,
and open channels within the soil for water and air penetration. A series of
sediment logs will be installed within the geotextile fabric liner area, at ten
foot maximum vertical intervals, to prevent sediment loss. After the area has
been seeded per the approved seed mix, a bonded fiber matrix tackifier will
be applied over the entire geotextile fabric liner area, including the sediment
logs, to further prevent sediment loss after final reclamation. The final
reclamation plan for these culverts and surrounding area is detailed on Plate
5-7E-7.

A complete list and design for the culverts can be found in AppendixT-4, Tables
9 and 10; and are shown on Plate 7-5.

f,{,-1\r 2 7 t#:el
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Roadways
As perthe approved Air Quality Order and R645-201-534.300, all primary roads
will be paved or surfaced with rock, crushed gravel, asphalt or other approved
material. Roads and pad areas used by mobile equipment will be treated with
water or other dust suppressant. Open stockpiles will be watered as conditions
warrant.

521. lncluded in this section are maps, cross sections, narratives, descriptions and
calculations used to satisfy the relevant requirements. This section describes
and identifies the lands subject to coal mining and reclamation operations
covering the estimated life of the project,

521.100 This application includes the cross sections, maps and plans needed to
present the relevant information required by the Division. This information
includes the following:

521.110. Plate 5-1 Shows area previously mined and approximate dates
of mining.

521.111 Plates 5-1 and 2-2 show the location and extent of known
workings of inactive, or abandoned underground mines. The
surface portals or mine openings to the surface are shown.
Plates 5-1 and 2-2 have been prepared and certified by or under
the direction of a registered professional engineer.

Doelling lists several coal mines and mining activity within or adjacent to the
permit area. Doelling lists the Calkins prospect, the Lila Canyon prospect, and
the Prentiss prospect. ln addition, Doelling lists several coal mines: Prentiss,
Utah Blue Diamond, Blue Diamond and Heiner Mines. The research has
shown that the Prentiss, Utah Blue Diamond, Blue Diamond and Heiner Mines
were engulfed by the Book Cliffs mine, The Lila Canyon prospect refers to the
old Lila Canyon mine fan portals used to ventilate the Geneva (Horse Canyon)
mine. The Calkins prospect is believed to have been engulfed by the Geneva
mine.

An outcrop fire has been detected in an area north of the exiting permit area
"A." The fire is off the permit area and located in an area that has been sealed
from the old horse canyon works, The outcrop fire is not anticipated to cause
any problems with mining at the Lila Canyon Mine,

521.112 No surface mined areas are found within the permit area.
Therefore, this section does not apply. fi')ilr,-:;: ,r.'.':i i':r:-i'i :;"i

MA,Y 2 7 2OZI
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Horse Canyon Mine - Lila Extension UtahAmerican Enerqy lnc.

521.120

521.121

521.122

521.123

521.124

521.125

521.130

521.131

521.132

521.133

Three existing structures, a 48" and a 60" CMP culvert located near
the new proposed sediment pond, and the Little Park Road can be
found at the Lila Canyon Mine. The existing culverts are shown on
plate 5-1A and the road on Plate 5-1. Existing Horse Canyon
facilities are discussed in part "A" of this plan, and used for historical
purposes only,

There are no buildings within 1000 feet of the proposed permit area,
except those used as a part of the Lila Canyon mining operation.

There are no subsurface man-made features, otherthan the culverts
discussed in 521.200, within, passing through, or passing over the
proposed permit area.

Plate 4-1, as well as others, shows the existing County Road 126
which is located partly within 100 feet of the proposed permit area.
ln addition, the Little Park road is located above the surface facilities
within the permit area. The Little Park Road is also shown on plate
4-1

There are no known existing areas of spoil, waste, coal development
waste, or non-coal waste disposal, dams, embankments, other
impoundments, and water treatment and air pollution control
facilities, except those used as part of the mining operation.

There are no existing sedimentation ponds, permanent water
impoundment, coal processing waste banks or coal processing
waste dams near or within the permit area.

Landowner and right of entry maps are included in the permit
application. These maps and cross sections show the following:

Plate 4-1 shows the surface ownership and Plate 5-4 shows the coal
ownership of land included in or contiguous to the permit area.

The applicant has the legal right to enter and begin coal mining and
reclamation operations on all areas shown within the permit area.
The permit area is shown on Plates 5-3 and 5-4 as well as others.

Coal mining or reclamation operations are planned within 100 feet
of a public road. There are no plans to relocate public roads.

ii'll'-'i tl:;'. ,r,',;. :i I
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Horse Canyon Mine - Lila Canyon Extension UtahAmerican Enerqy lnc,

536.600 ln areas where slope rock or coal processing waste is
deposited, the topsoil will be removed and stored in the
topsoil stockpile area until reclamation.

536.700 It is not anticipated that coal processing waste will be
returned to abandoned underground workings therefore
this section does not apply

536.800 Since no coal processing waste banks, dams, or
embankments are planned for the Lila Canyon Mine
therefore, this section does not apply.

536.900 Refuse Piles. (See Appendix 5-7) The refuse pile is
designed to meet the requirements of R645-301-210,
R645-301 -512.230, R645-301 -51 3.400, R645-301 -
514.200, R645-301 -51 5.200, R645-301 -528.322, R645-
301-528.320, R645-301 -536 through R645-301 -536.200,
R645-301-536.500, R645-301-536,900, R645-301 -
542.730, R645-301 -553.250, R645-301 -7 46.1 00 through
R645-301 -746.200, and the requirements of MSHA, 30
CFR77.214 and 30 CFR 77.215.

537. Regraded Slopes.

537.100 Each application will contain a report of appropriate
geotechnical analysis, where approval of the Division is
required for alternative specifications or for steep cut
slopes under R645-301-358, R645-301 -512.250, R645-
301 -527 .1 00, R645-301-527 .230, R645-301 -534. 1 00,
R645-301 -534.200, R645-301 -534.300, R645-301 -
542.600, R645-30 1 -7 42.4 10, R645-3 0 1 -7 42.420, R645-
301 -7 52.200, and R645-301 -762.

540. Reclamation Plan. (See Appendix 5-8 for reclamation plan, and Appendix 5-9
for supplemental reclamation procedures for culverts
UC-s, UC-6 and UC-7.)

541. General.

The operator is committed to performing all
reclamation as in accordance with R645
rules. f;i\i,f;,..iiji:i,,,.',,,. .-..

F4AY ? 7 ?{J2I
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APPEN DIX 5-8

LILA CANYON MINE

RECLAMATION AND ENHANCEMENT PLAN

Some of the information for Appendix 5-8 is hard copies. Electronic copies do not exist for all

information contained within the Appendix.
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Reclamation and Enhancement Plan Associated with the Lila Canyon Mine Site

l. Description of Existing Area

The Lila Canyon Mine constitutes approximately 40.12 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 watertreatment 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). ln 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 33.99 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. ln 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.

Please note that Culverts UC-5, UC-6 and UC-7 will require some particular

reclamation steps. These steps are supplementalto this reclamation plan, and will

be implemented concurrently with the reclamation procedures described herein. . '-:.i
Please see Appendix 5-9 for the supplemental reclamation measures.

f,iiiY ? 7 ?021

ll. Demolition and Clean_Up 
: i;,:, ,.., : ;ii :,.,:: i,_ :r,ii,:ifiit

After abandonment the area will be cleared of all mine related material and

structures. The majority of the coal handling equipmenU belt lines, conveyors, and

some of the metalfab 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

1



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 salvage company

lll. Reclamation Plan

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

Earthwork

Topsoil amounts can be found in Section 232.100 and is colculated from Plote 2-3
Concrete amounts con be found in Section 520.
Coal Mine Waste omounts con be found Page 2 in Appendix 5-7.
General back fill can be found in Toble 7 of Appendix 5-4.

Pad and Facilitv 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 PlateT-7 Post

Mining Hydrology), the natural channels would be reconstructed and rip rap to
minimize the potentialfor erosion as detailed in Chapter 7, AppendixT-4. Fill will be

placed in a manner as to prevent water channelization.

Sediment Pond

PlateT-7 shows the surface configuration for the area at the Phase I 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 erosioni]it,i,'j''i',i,':.:l l.ll,'l;'.i'11

Erosion till.Y ?7 3il2!

Followingthe rippingthe stored topsoil (growth media)would be pqr.qad !o.,?, i'i,.::; -i.;\i:;i:iiii1
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 L). 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.

2



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

trees, large rocks, back onto the re-contoured surface. The pockmarking creates a

more mesic site by trapping precipitation, both rain and snow, in the depressions.

The debris (dead trees, rocks etc.) on the surface accomplish the same function to a

lesser degree by providing solar protection. ln 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

ln 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. Methodologv-Seeding and Mulchine

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 L00#/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 addition al tO}#/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) f rom 24to 72 hours before the area is wjlked on

B. Methodolosv- Seedlins Planting [d,\Y ? 7 "i;t]21

Woody plants (shrubs) are a component in the final reclamation seed mixr:'TW9 ,, ,.'r i.,;r,;t.i,-j

years following reclamation, an ocular estimate of the reclaimed site will be

conducted. lf 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
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consultation with the Division and DWR. The operator will follow R645-301-

357.3LL.

The planting procedures, as outlined, must be strictly adhered to in orderto insure a

reasonable degree of success. The following is a list of key points:

L. 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 tobe% 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. ln 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

placedinaplantingbucketorbagorfielduse.PeriodicallyduringthedarTr,thg,rells,...,i:.,. 
.;i,,

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 a,{$ltY 27 ?#21

seedlings from the container or burlap roll. ln warm or windy conditions, a,,, i l ,,i i :: .:,,,,, ,,, ,, ri, r j
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seedling's root hairs can dry out in as little as seven seconds, effectively killing the
plant.

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. ln 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.

It is 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 planterthe location of the root crown. lt is

advantageous for the root crown to be covered by %to t 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 untilthe 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.

5
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Figure I
Pock Mark Configuration
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APPENDIX 5-9

INSTALLATION AND REGLAMATION PLAN ELEMENTS
PARTICULAR TO CULVERTS UC.s, UC-6 AND UC.7

fl ilj{i [r I ; 1.,r, ;t;,li"f i: 3

h{AY 2 7 2fi21

Di-,r. cf 0il, il.rs & iirriinirrg

L

)



INSTALLATION AND RECLAMATION PLAN ELEMENTS PARTICULAR TO
CULVERTS UC.s, UC-6 AND UC.7

SUMMARY
A natural drainage channel exists along the southern boundary of the existing permitted
disturbed area boundary for the surface facilities of the Lila Canyon Mine. The drainage
channel carries surface runoff from precipitation events from undisturbed areas above
the mine site. The channel ties into the Right Fork of the Lila Wash drainage, which
then continues through a bypass culvert (UC-1 and UC-1a) below the sedimentation
pond (Pond #1) and the existing unpaved Emery County Road, then away from the
disturbed area. The Right Fork of the Lila Wash continues below the disturbed area to
tie into the Grassy Wash, and eventually drains into the Price River.

Within the disturbed area permit boundary of the surface facilities, the drainage channel
exists close to the mine portals, the Run-of-Mine (R.O.M.) conveyor, and the R.O.M.
coal storage pad (Upper Pad). ln order to protect the drainage from the potentiality of
accidental intrusion of coal into the drainage channel, the Permittee proposes to install a
series of temporary culverts, beginning within the upper section of the channel, at the
southeastern corner of the disturbed area, and extending southwesterly to a point below
the Upper Pad, which includes the run-of-mine (R.O.M.) coal stockpile. The culverts
would terminate at an engineered riprapped apron, where the drainage would continue
within the existing channel of the Right Fork of the Lila Wash.

This appendix discusses installation, maintenance, and reclamation plan elements that
are supplemental to Appendix 5-8, but are particular to this culvert system (culverts UC-
5, UC-6 and UC-7). See Plates 7-2 andT-5for new culvert and ditch locations and
labels. See AppendixT-4 for culvert and ditch calculations, sizing, and other
information. ln the event of any conflicts between this appendix and Appendix 5-8, the
discussion in Appendix 5-8 will prevail. Please see Plates 5-7E-l through 5-7E-7 for
plans and profiles of the proposed new culverts and associated disturbed area.

Ghapter 1: Riqht of Entrv
The area for this project is fully contained within the existing disturbed area boundary for
the surface facilities of the mine, and within the existing BLM Right-of-Way #UTU-
77122. Access to the new work area can be most easily made from the existing.-ppper
Pad (R.O.M. coal stockpile pad), or via the existing bench supporting the fouh'd'dii6nB ot.,, :, .'; i:..-]
the legs (bents) for the R.O.M. conveyor. The projected new disturbed area will not
extend beyond the existing permit boundary line. fr,i,|{y A V AU:AI

Ghapter 2: Soils
The proposed new disturbance area for the new culvert system is located within the
existing disturbed area boundaryfor the surface facilities of the mine. Therefore, the
soil characteristics; chemical and physical analyses, and their interpretations for soil
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management; and reclamation plans apply. Please see Chapter 2 of the approved
MRP for more information. This appendix is only supplemental to the discussion in
Chapter 2.

Some areas of the proposed new disturbed area are too steep for topsoil salvage.
Areas too steep and rocky for equipment, and where it would be unsafe or impractical
for construction activities, will not be included in the salvage of topsoil (see Plate 5-7E-1
for approximate areas which are too steep and rocky for topsoil salvage). Reference
Chapter 2, Section 232.710 of the MRP for more information.

ln-situ soils below, and on either side of the alignment of the culvert will remain intact.
After grubbing the area, a new woven geotextile fabric will be laid atop the existing
topsoil within the general alignment area of the new culvert. New fill material will be
applied over the new geotextile fabric. The woven geotextile fabric will be installed to
preserve the indigenous soil and morphology of the existing drainage channel. The new
geotextile fabric will lay directly over the existing soil, then fill material, recovered from a
borrow site within the northern slope of Pond #1 (see Plate 5-2), will be added over the
geotextile fabric to support and cover the new culverts. The new fill material will be
applied over the new geotextile fabric to a maximum slope of two (2) horizontal units to
one (1)vertical unit (2:1). During final reclamation, the fill material and geotextile fabric
liner will be removed to re-expose the original channel morphology and the original in-
situ topsoil (see below for reclamation procedures). Stabilization and revitalization of
the in-situ soils below the fill material and geotextile fabric is discussed in detail below.

The proposed new disturbed area for the new culvert system extends through three (3)
soil map units (see Plate 2-3, and Chapter 2, Section 222.200). These soil map units
are:

1. RBT - Rock outcrop - Travessilla family complex (6" salvageable topsoil)

2. RBL - Rubbleland-Strych-Gerst complex, 20 to 70 percent slopes (8"
salvageable topsoil)

3. XBS - Strych extremely bouldery sandy loam, 10 to 45 percent slopes (12"
salvageable topsoil)

Fill material will be required to support and cover the new proposed culvert system. The
fill material will be harvested from a borrow area on the northern slope of Sediment
Pond #1 (see Plate 5-2). ln the course of removal of the borrow material, a small
undisturbed island will be disturbed. This undisturbed area falls within the VBJ soil unit
- Strych very bouldery fine sandy loam, 5 to 15 percent slopes fiuniper) - where 18" of
salvageable topsoil is located.

The topsoil at these newly disturbed areas will be salvaged to the appropriate depth per
the soil map unit under the supervision of a soil scientist, as described in Chapter 2 of
the MRP. The salvaged topsoilwill be transported to the southwestern corrf€f g.t.thq, - r",., j i .,.J
existing topsoil pile, where it will be piled at a maximum slope of 2horizontal units to 1

rqAY 2 7 rfr?l
3
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vertical unit (2:1), and stored until final reclamation of the mine site. The newly stored
topsoilwill receive interim seeding and mulching as soon as is practical. See Tables 3-
4 and 3-5 in Chapter 3, Section 341.300 for the approved interim seed mixture.

Generally, reclamation of the new proposed disturbed area will follow the soil
reclamation plan; including regrading of subsoil, soil redistribution, soil stabilization and
performance standards as detailed in Chapter 3, Section 240 of the approved MRP.
However, in-situ topsoil below the geotextile fabric will require some distinct processes
in order to stabilize and revitalize the existing soil. The reclamation operations of in-situ
topsoil below the fill material and geotextile fabric liner are described below.

Ghapter 3: Bioloqv
The proposed new disturbed area for the new culvert system lies entirely within the
existing disturbed area boundary. Therefore, vegetative, fish, and wildlife resources of
the permit area, described in Section 320 of Chapter 3, apply. The potential impacts to
vegetative, fish and wildlife resources (and the proposed methods to minimize impacts
during mining and reclamation operations), as described in Sections 330 and 340 of
Chapter 3, apply as well. Also, the proposed reclamation plan designed to restore or
enhance vegetative, fish and wildlife resources to a condition suitable for the designated
post-mining land use will apply per Section 340 of Chapter 3. This appendix is only
supplemental to the discussion in Chapter 3.

The proposed alignment of the new culvert system generally follows the existing
ephemeral drainage channel, which contains intermittent flow from precipitation events
and / or snow melt above the mine site. The existing stream channel and morphology
will be restored within the drainage channel during final reclamation as noted below.

The reclamation time table, shown in Chapter 3, Section 330, will not be adversely
impacted by this new proposed disturbance. The final reclamation of the proposed
disturbed area will coincide with the approved reclamation plan found in Section 340 of
Chapter 3. Some distinct reclamation processes will be required to stabilize and
revitalize the in-situ soils below the fill material and geotextile fabric described above,
and shown on Plate 5-7E-1. Those processes are described in detail below, and are
only supplemental to the approved reclamation and revegetation plan found in Appendix
5-8 of the MRP.

Chapter 4: Land Use and Air Qualitv
The proposed new disturbed area for the new culvert system lies within the existing
disturbed area boundary. Therefore, the land use and air quality data, found in Chapter
4 of the approved MRP, apply. This appendix is only supplemental to the discussion in
Chapter 4. The post-mining land use of the site will not change due to the new, i 1-, . .

proposed culvert system and associate disturbance. The culvlrt system and adsbciated; '.""r 't: ' i i -, i, 1

disturbance are to be considered temporary, and will be completely removed and
reclaimed during final reclamation of the mine site. f-iAY A 7 2&?l
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No springs or seeps are located within the new proposed disturbance area. An
ephemeral drainage channel runs through the proposed disturbed area. The new
proposed culvert system will carry this ephemeral water flow through the new
disturbance area, then allow the water to continue through the undisturbed portion of
the existing drainage channel below the culvert system. By placing a new geotextile
liner above the existing topsoil, the morphology of the existing drainage will be
protected, then restored to its pre-mining condition during final reclamation. See below
for reclamation and revitalization discussions for the existing drainage channel.

Based upon the 1998 "Cultural Resource lnventory of the Soil Testing Area for the Lila
Canyon Coal Project," performed by Montgomery Archaeological Consultants, no
cultural resource sites are located within or adjacent to the proposed area of the
proposed culvert disturbance area. However, should unanticipated cultural or historic
resources be encountered during the course of the project's construction, all work in the
area of the discovery will stop immediately. The operator will promptly implement
protection measures to prevent any harm to the finding, while the Division evaluates the
discovery and consults with the signatories of the Programmatic Agreement (PA)
between the Office of Surface Mining (OSM), the Utah Division of Oil, Gas and Mining
(DOGM), the Bureau of Land Management (BLM), and the Utah State Historic
Preservation Office (SHPO) regarding the Lila Canyon Extension of the Horse Canyon
Mine. DOGM will notify the signatories of the PA of said resources within fourteen (14)
days of the resource discovery. DOGM may consult with the signatories of the PA, if
needed, to make evaluations. lf determined appropriate, DOGM will require the
operator to record the discovery, conduct additional evaluations as necessary, and
provide supporting reports. DOGM, in consultation with the OSM and the BLM, as
appropriate, will make determinations of eligibility and effect regarding the discovery. lf
a determination of no historic properties affected or no adverse effects is made, DOGM
will consult with the SHPO regarding the determination following 36 CFR 800.4-5. lf
effects to the site that is determined via this process to be eligible for the national
register of historic places are determined adverse or potentially adverse, the signatories
of the PA will reconvene to recommend and draft appropriate measures to avoid,
minimize, or mitigate adverse effects. ln all cases, signatories of the PA will be afforded
thirty (30) calendar days following receipt of reports/consultation requests to respond.
Consultation with tribes and consulting parties will occur during this process at a level
appropriate to the nature of the resources (if any), and effects to the resources (if any),
taking into account comments and concerns received previously from the tribes and
consulting parties. ln the case of unanticipated discoveries, and where timing is critical,
the signatories may mutually agree to the expedited treatment (see the full text of the
PA for such discoveries). Unanticipated human burial discoveries will be subject to the
provisions of the Native American Graves Protection and Repatriation Act. All persons
associated with the construction of the project shall be informed that they will be subject
to prosecution for knowingly disturbing Native American historic and prehistoric
archaeology sites, or collecting of artifacts of any kind, including historic items and/or
arrowhead! and pottery fragmlnts. Please see the confidentiai section of the MRP foi '( ' "i 'i
the cultural resources inventories, Programmatic Agreement (PA), and other data n,r,i/ .x ? .)j144
regarding the cultural resources of the Lila Canyon Mine permit. r'rv'ir t" { {-ij)cg
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The reclamation plan, described in Chapter 4, Section 412, of the approved MRP
applies. The post-mining land use of the proposed disturbed area will not change. The
performance standards detailed in Section 413 apply as well.

Chapter 4, Section 420, Air Quality, of the approved MRP applies to the installation,
maintenance, and reclamation of the new proposed disturbed area and culvert system.

Chapter 5: Enqineering
The proposed new disturbed area for the new culvert system lies entirely within the
existing disturbed area permit boundary. Therefore, the operation plan, operational
design criteria, reclamation plan, and performance standards found in Chapter 5 of the
approved MRP apply to the new proposed culvert system and associated new disturbed
area. The new proposed culvert system and associated disturbed area are to be
considered temporary, and will be removed and reclaimed during final reclamation.

This appendix is only supplemental to the discussion in Chapter 5. Reclamation
operations described in Appendix 5-8 apply to the disturbed area, except for culverts
UC-s, UC-6, UC-7, and the associated disturbed area as described below. Soil
stabilization and revitalization will occur per Appendix 5-8, except as described below

lnstallation of the New Culveft Svstem (UC-S, UC-6 and UC-71
Prior to the commencement of any work for this project, a continuous silt fence
(sediment control device) shall be constructed downstream from the anticipated work
arca - see plan on Plate 5-7E-1. This silt fence will be reinforced with chain-link fencing.
The silt fence shall extend through the existing stream channel, and up both sides of the
stream bank for a minimum of ten (10) feet beyond the water's edge on each bank, in
order to preclude any sediment from the work area from entering the stream channel
below the silt fence location. The silt fence will be located in an area that will be
convenient for maintenance and cleanout, and will remain intact and maintained through
final reclamation of the mine site.

The new culverts for this project are generally aligned with, and will be installed within
the existing undisturbed drainage channels. After grubbing operations are completed,
the existing drainage morphology and in-situ soils will be protected by applying a new
woven geotextile fabric liner directly over the existing soil, then adding fill material
recovered from a borrow site within the northern slope of Pond #1 (see Plate 5-2). The
new fill material will be applied over the new geotextile fabric to a maximum slope of two
(2) horizontal units to one (1) vertical unit (2:1).

The new culverts for this project will be of corrugated metal pipe (CMP), and installed
over the new compacted fill material and a layer of bedding sand (see Plate 5-7E-1).
The new culverts will be installed and maintained in accordance with the requirpmpnts
of R645-301-742.100, R645-301-742.300, and appendix 7-4 of the approved MiRP:'' '' .' I l 1ii.,. t- t'! '
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Clearing and grubbing of the proposed culvert alignment only will commence
only AFTER the new aforementioned sediment control structures are in-place and fully
functional. Clearing will begin by removing large boulders from the projected new
disturbed area (see Plate 5-7E-1), placing them either at the projected location of the
furthest downstream berm, or store them along the edges of the new disturbance area.
Clearing and grubbing shall extend the entire length of the new culvert system, on either
side of the proposed culvert alignment as shown on Plate 5-7E-1, and include the area
of the new engineered discharge structure. The new disturbed area on the north side of
Pond #1 that will be used for borrow material will grubbed at the same time. All surface
objects, trees, stumps, roots and other protruding objects shall be cleared and grubbed.
Undisturbed stumps, roots, and nonperishable solid objects located two (2) feet or more
below the existing subgrade may remain in place. All holes resulting from the removal of
obstructions shall be backfilled and compacted. All cleared timber and vegetative
material shall be moved to a designated area near the topsoil pile for later use as mulch
for the topsoil pile.

Once grubbing of the projected newly disturbed areas is completed, existing topsoil
shall be salvaged starting at the projected edge of the built-up fill used to support and
cover the new culvert system, and extend to the boundary of the grubbed areas as
noted. Topsoil, under the supervision of a soil scientist as described in Chapter 2 of the
MRP, shall be excavated to a depth of 8" to 12" in the area of the new culvert assembly
per the plan on Plate 5-7E-1 , and 18" in the new disturbance at the borrow area on the
north side of Pond #1 (see Plate 5-2), then transported to the southwest corner of the
existing topsoil pile. Topsoil shall be removed to the required depth prior to any other
required earthwork. Salvaged topsoil shall be placed in neat piles at a maximum slope
of 2horizontal units to 1 vertical unit (2:1), and receive interim seeding as soon as is
practical after final shaping of the pile. Existing boulders shall be removed during the
topsoil salvage process, and will be stored within the earthen berm located near the
western end of the culvert system, or adjacent to the new disturbed area as a type of
rock fence. During final reclamation of the mine site, these boulders shall be placed
randomly on the reclaimed slopes to approximate original site conditions as noted in
Appendix 5-8.

After the area has been cleared, grubbed, and topsoil salvaged from the new disturbed
areas, a new woven geotextile fabric will be laid atop the existing topsoil within the
general alignment area of the new culvert. New fill material, borrowed from the northern
slope of Pond #1, will applied over the new geotextile fabric in 12" maximum lifts, then
compacted to 95% of standard density to the approximate bottom elevation of the
bottom of the new culvert, less a minimum of 6". The new geotextile fabric shall extend
above the existing topsoil layer and below all new fill areas for the support and burial of
the culvert system, including the rock apron at the downstream end of the culvert
system. A 6" minimum thickness layer of bedding sand will be applied over the new
built-up support for the culvert, see detail on Plate 5-7E-1. The new culvert se.ctions will
then be installed over the bedding sand layer. The haunches of the culvert will be;hand. .-"i; i, . i i.',i".)
packed under the culvert section to a minimum depth of 6", as measured from the
bottom of the culvert. The maximum slope of all built-up fill material shall be 2 Iri,,-4,Y 2 7 tfr'l1
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horizontal units to 1 vertical unit (2:1). Once the culvert section is installed, the culvert
will be covered with a minimum of 2'-0" of borrowed fill material, installed in 12"
maximum lifts as noted above. Each fill material lift will be compacted to 95% of
standard density before moving to the next lift. This process shall continue through the
complete installation of the culvert system.

Once the culverts are in place, a minimum of 2'-0" of fill material will be placed over the
new culverts. The maximum slope of the fill material cover shall not exceed 2 horizontal
units to 1 vertical unit (2:1).

The new culverts will discharge onto an engineered riprapped apron, located at the
western end of the new culvert system (see Plate 5-7E-1), then into the existing
undisturbed drainage channel of the Right Fork of the Lila Wash. The new discharge
apron shall extend forty (40) feet beyond the base of the culvert end piece. See
appendix 7-4 for details of the discharge apron. The new culverts and associated
disturbed area are to be considered temporary, and will be removed and fully reclaimed
during final reclamation of the mine site.

After the installation of the culvert system and associated cover is complete, all exposed
slopes not subject to vehicular traffic shall receive interim seeding, utilizing the
approved seed mix, as soon as is practical after the completion of earthwork operations.
The approved seed mix is located in Table 3-5 of Chapter 3, Section 341.300, of the
approved MRP.

Final Reclamation of the Culvert Svstem (UC-5, UC-6 and UC-71
Final reclamation of the disturbed area below and around the new culvert system will
occur generally according to the approved reclamation plan found in Appendix 5-8, with
some exceptions. These exceptions relate only to the drainage channel that will be
covered by the new woven geotextile fabric liner during the construction of the culvert
system and the compacted fill material used to support and cover the culvert system. A
woven geotextile fabric liner will be installed to preserve the indigenous soil and
morphology of the existing drainage channel, and requires reclamation procedures that
differ somewhat from the approved reclamation plan for the mine site (Appendix 5-8).
The reclamation steps noted here will be performed concurrently with the reclamation
procedures and timeline discussed in the approved Reclamation Plan for the surface
facilities (see Appendix 5-8). These additional reclamation steps noted herein for the
existing drainage channel are to be considered supplemental to the approved
reclamation plan found in Appendix 5-8. The borrow area within Pond #1 shall be
reclaimed in accordance with the approved Reclamation Plan and timeline.

Prior to the commencement of any work involved with the reclamation of the culvert
disturbance area, the previously constructed silt fence located within the undisturbed
drainage below the culvert outlet structure, will be inspected and repaired or replaced as
necessary. This silt fence will remain intact and maintained through the reclamation of
the mine site, and for a period of two (2) years after final reclamation is compJgtg;,o1 ;, , l
until the vegetation is established enough to prevent seOimeni foss, *nicn"".jii;i5f,ger. " ' ' ' 'r 'l
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The removal of the culvert system and associated fill material will begin at the inlet
structures of the culverts, at the eastern ends of the culverts, then work downstream
(westward). Using small mobile equipment, such as a backhoe, the fill materialwill be
removed in lifts between 5 to 10 vertical feet each. The culvert will be removed in
sections not to exceed 20 foot segments at a time. After the fill is removed in the 5' to
10' vertical foot lifts, the geotextile fabric will be carefully peeled away to reestablish the
existing (natural) drainage channel. The fill material will be utilized to regrade the
remainder of the surface facilities (coordinate with Appendix 5-8), while all of the
geotextile fabric and culvert pieces will be moved to an approved landfill.

a) lt is anticipated that after the fill material is removed in lifts, and the geotextile
fabric liner is peeled away in the 5 to 10-foot vertical increments, the underlying
soil material could be somewhat compacted. To enhance the ability of the soil to
absorb moisture, granulated Pam-12 Plus (polyacrylamide), or best technology
currently available at the time of reclamation, will be applied to the soil surface,
but only after soil samples have been taken for analysis to determine if other
nutrients are needed within the existing soil. Pam-12 Plus is designed to relieve
potential compaction of the soil, and open up channels for air and water
penetration. This treatment will be applied in the successive 5-10' lifts as the fill
is removed and the existing drainage channel is exposed. The Pam-12 Plus will
be applied per the manufacturer's recommendations.

b) The newly re-exposed soil structure below the geotextile fabric liner will most
likely be undamaged, but lacking in microbes and nutrients. ln order to
regenerate naturally existing soil organisms, and assist in reactivating soil
activity, an inoculum will be applied to the soilto reestablish soil bacteria,
microhorizia and mycelium. To enhance soil microbial establishment and
promote more rapid stabilization of the soil, the approved seed mixture will be
hand broadcast over the area and raked into the soil surface. The Permittee is
committed to adding nutrients to the soil as determined by laboratory analyses
conducted on existing topsoil samples taken as soil materials are exposed. The
method used to ensure adequate and representative samples from different
locations and depths within the existing topsoil layer include: taking one soil
sample per lift, and collecting samples with a soil auger at two foot increments.
Samples of undisturbed soil near the regraded disturbed area will also be taken
for a baseline chemical reference. Fertilizer will be added to the existing topsoil,
prior to seeding, if a need is indicated by laboratory results. The fertilizer will be
spread on the existing topsoil and hand-raked into the soil.

c) By removing the fill in 5'-10' lifts, the lower fill material areas can then serve as
a convenient operating platform for the machinery and supplies used during the
reclamation activities. ln this manner, heavy machinery will not be required"tQ
maneuver on the steep slopes on either side of the existing drainage channel: .,. ^ , | ,:. ,

All reclamation work performed directly on the steep slopes will be done with
hand labor and tools. The reclamation process will be supported by heavy tii;iY 3 7 2*21,

;-t;:;. i":i i.).r. ri;,,,; il,. lt.ii;rilitt
9



')

)

equipment staged on the lower fill material levels or on the pads adjacent the
existing drainage channel.

Sediment control at final reclamation of the culvert disturbance area will incorporate
multiple techniques: a) pocking or deep gouging, b) a combination of Pam-12 Plus,
sediment logs, and a bonded matrix tackifier, and c) a temporary silt fence below the
disturbance area that was installed prior to construction of the culvert disturbance area
Silt fences will also be installed along each side of the existing restored drainage
channels to protect against the introduction of sediment into the drainage channels.

a) The Permittee proposes to utilize a deep-gouging soil stabilization method
known as "pocking" (see Appendix 5-8). Pocking is a method of deep gouging
newly topsoiled areas using a trackhoe or backhoe to excavate multiple shallow
pits or gouges into the regraded and topsoiled slopes. Soil from each excavated
gouge is placed around each pit. The gouges are constructed in a random,
overlapping pattern. When completed, walking across the area is typically
difficult. Pocking enhances water collection from precipitation events within the
pits, which in turn enhances plant growth and development. Deep gouging also
prevents soil loss through erosion as the pits collect the soil disturbed during
precipitation events. A wood fiber mulch will then be applied to the pocked
areas. This method of sediment control will be utilized on slopes less than 1.5
horizontal units to 1 vertical unit (1.5:1). Further information regarding pocking is
described in Appendix 5-8.

b) On steep slopes, steeper than 1 .5 horizontal units to 1 vertical unit (1 .5:1),
Granular Pam-12 Plus (polyacrylamide), or best technology currently available at
the time of reclamation, will be applied to the soil surface, after soil samples have
been taken for analysis as described above, to determine if other nutrients are
needed within the existing soil. Pam-12 Plus is designed to relieve potential
compaction of the soil below the culvert fill material, and open up channels for air
and water penetration. This treatment will be applied by hand and raked into the
newly exposed soil in the successive 5-10' lifts as the fill material is removed and
the hillside is exposed. Once the newly exposed soil has received interim
seeding, Pam-12 Plus, and inoculum (as needed), and has been raked
thoroughly, continuous rows of sediment logs shall be installed and anchored
(see detail on Plate 5-7E-7) onto the exposed slope, except in areas where the
slope is lessthan 1.5 horizontal unitsto 1 vertical unit. lnthese lowerslope
regions, the sediment logs will not be installed (see above). ln lieu of the
sediment logs, these lower slope areas shall be pocked as described above.
Coordinate with the Reclamation Plan on Plate 5-7E-7 for pocking and sediment
log installation locations. The distance between sediment log rows shall not
exceed ten-foot vertical intervals, except where steep rock outcroppings:are'
encountered. Sediment logs shall be placed approximately five (5) feet below
the toe of rock outcroppings within the drainage channel. After the in-situ
have received seeding, an application of granular Pam-12 Plus, and the

. ,i I r',r ll'.. . r. ! I i-..r.:r/
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continuous sediment logs have been installed, the entire surface area will be
; l,' ..j, ' ,l: i'i,;ti:t,:l
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sprayed with a bonded fiber matrix tackifier (Flexterra by Profile Products, or
equal), including the sediment log rows. This type of tackifier has appeared to
have a much greater ability than regular tackifier to hold and stabilize the soil
surface on steep slopes. The bonded fiber matrix tackifier will be applied at a
rate of 3,500 pounds per acre, or per the manufacturer's recommended
application guidelines. The Pam-12 Plus, sediment logs, and tackifier will remain
after final reclamation to control sediment loss from these steep slopes. Each of
these components is either biodegradable or will naturally break down to its base
components, yet will remain long enough for vegetation to become established to
prevent sediment loss. These protective measures (pocking, Pam-12 Plus,
sediment logs, and tackifier) will prevent additional contributions of sediment to
drainage channels outside the reclaimed area, and will be used as permanent
sediment control measures at final reclamation. After reclamation is complete,
the areas which are not pocked, and sediment control consists of Pam-12 Plus
and the bonded fiber matrix tackifier, will be closely monitored to insure slope
stability; and to watch for, and correct, any issues with these sediment control
techniques Any problems with any of the final reclamation sediment control
devices or techniques will be immediately corrected.

c) The culvert disturbance area reclamation outside the fill area and geotextile
fabric liner will follow a general sequence of 1) topsoil application to the disturbed
area south of the culverts, 1a) apply hay mulch, 1b) pocking (deep gouging)
and/or application of the Pam-12 Plus and bonded tackifier, 2) removal of
culverts, fill material and geotextile fabric to reestablish the existing drainage
channel morphologies, 2a) interim seeding, 2b)pocking (deep gouging) and/or
application of the Pam-12 Plus and bonded fiber matrix tackifier at the in-situ
soils, 3) topsoil application to the disturbed area north of the culverts, 3a) apply
hay mulch, 3b) pocking (deep gouging) and/or application of the Pam-12 Plus
and tackifier, and 4) revegetation of the entire mine site per Appendix 5-8.
However, in practice, these reclamation steps will be ongoing in several areas
simultaneously. The final step of reclamation, revegetation, for all the areas will
not be done until the fall per Appendix 5-8.

d) The silt fence, which was installed prior to the construction of the culvert
system and associated disturbance area, will remain through and after final
reclamation to protect against sedimentation leaving the disturbed area and
entering the drainage channel. Silt fences will also be installed on either side of
the existing drainage channels as the culverts and fill material are removed to
reestablish the natural drainage channel. The purpose of these silt fence
structures is to treat any drainage from the adjacent recently restored areas, and
keep sediment from entering the existing drainage channels. These silt fences
will remain intact and maintained for a period of two years after final reclamatiqn, .j; ,,','l'
is complete, or until the vegetation is established enough to prevent sediment
loss,whicheverislonger. Priortoremoval of thesiltfences,anysiltedsediqpent ZT Zfi';,,1buildup will be removed to a location that will not pose an erosion or pollutiori
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ln steep-sloped areas, the approved seed mixture will be hand broadcast over recently
applied topsoil and raked into the soil surface. Then, a wood fiber mulch will be applied
over the seed bed. The surface will then be sprayed with a bonded fiber matrix tackifier
(Flexterra by Profile Products, or equal). This type of tackifier has appeared to have a
much greater ability than regular tackifier to hold and stabilize the soil surface. The
bonded fiber matrix tackifier will be applied at a rate of 3,500 pounds per acre (or per
the manufacturer's recommended application, if greater). Any reclamation work
performed directly on steep slopes will be done utilizing hand labor and tools.

Topsoil to be reapplied to the culvert disturbance area will be hauled by truck from the
topsoil pile and spread with a front end loader and/or backhoe, except in steep areas
where topsoil could not be salvaged (see Chapter 2, Section 232.710). Areas to receive
topsoil will be marked with stakes indicating the depth of application to match the
original topsoil depth (see Plate 2-3). A reclamation supervisor will oversee the topsoil
redistribution operation. Topsoil will be left in a roughened condition prior to seeding to
minimize compaction and erosion, as well as promote infiltration of precipitation. The
Permittee has committed to adding nutrients to the topsoil as determined by laboratory
analysis conducted on topsoil samples taken before topsoil redistribution and during
final reclamation. The method used to ensure adequate and representative samples
from different locations and depths within the topsoil stockpile includes: taking two soil
samples from the stockpile, and collecting samples with a soil auger at two foot
increments. Samples of the undisturbed soil adjacent to the regraded areas will also be
taken for a baseline chemical reference. Fertilizer will be added to the redistributed
topsoil as indicated by laboratory results. A certified weed-free alfalfa hay mulch will
then be applied over the newly laid topsoil at a rate of two tons per acre. Aftenruards, a
trackhoe or backhoe will pock the surface of the topsoil starting at the east end (up
canyon) of the culvert disturbance area and working westward (down canyon). Once
pocking is completed, the area will be ready for revegetation. Coordinate with Appendix
5-8.

Revegetation procedures for the culvert disturbance area will generally follow those
discussed in Appendix 5-8, and will involve a four step program: 1) application of
fertilizer (if laboratory testing indicates a need), 2) hydroseed utilizing the seed mix
found in Table 3-5 of Chapter 3, Section 341.300, 3) hydromulch the entire area with a
wood fiber mulch to stabilize soil during vegetative growth and control runoff, and 4)
seedling planting per Appendix 5-8 to further stabilize the soil and provide vegetative
diversity. Hydroseeding will combine the tackifier and a small amount of mulch with the
seed mix (to mark the area of coverage) during application to the redistributed topsoil.
All seed utilized on the site will be certified pure live seed. After the seeding step, the
mulch (wood fiber and hay/straw) and tackifier will be applied to the seedbed surface.
Hydroseeding and mulching operations will be conducted as soon as an area's seed
bed is prepared. These operations shall be coordinated to allow access to all areas for
equipment. The revegetation steps shall be performed in coordination with the
reclamation steps addressed in Appendix 5-8 regarding the reclamation of thg gntirq,
mine Site atea. !!',:i,, 1,, i; .:;;.'111......1



Once final reclamation has been completed, maintenance and monitoring of the culvert
disturbance areas will be conducted according to Appendix 5-8, and will also include the
following:

a) The pocking procedures, PAM-12 Plus application, sediment logs on steep
slopes, applied tackifier, and silt fences constitute the sediment control measures
for the site at final reclamation. ln order to reduce erosion and sediment loss, the
site will be closely monitored after final reclamation is complete to insure site
stability for a period of two years, or until new vegetation is established,
whichever is longer. Any signs of any sediment control measure failure (holes in
the tackifier, slumps, erosion of any kind on reclaimed slopes, holes in silt fences,
etc.) will be corrected immediately.

b) Signage will be placed at all newly vegetated areas to protect from human
encroachment on these areas.

c) lf noxious weeds become established in newly vegetated areas, they will
promptly be eliminated.

d) Reclaimed areas will be inspected for rodent damage periodically. Eradication
methods will be employed as necessary to protect the areas from rodent
damage. The damage caused by rodents will repaired expeditiously.

e) Each spring, site visits will be scheduled to observe plant growth and inspect
the site for rills and gullies. Any rills or gullies found will be filled and the area
reseeded utilizing the seed mix found in Table 3-5 of Chapter 3, Section 341.300,
of the approved MRP. Any such repairs will be recorded, then reported to the
Division in the annual report.

Chapter 6: Geoloqv
The proposed new disturbed area for the new culvert system lies entirely within the
existing disturbed area boundary. Therefore, the geologic data found in Chapter 6 of
the approved MRP applies. This appendix is only supplemental to the discussion in
Chapter 6.

Ghapter 7: Hvdroloqv
The proposed new disturbed area for the new culvert system lies entirely within the
existing disturbed area boundary. Therefore, the general requirements, environmental
description, operation plan, performance standards, and reclamation plan found within
chapter 7 of the approved MRP apply. Appendix 7-4 provides further information
regarding the sizes of the proposed culverts, ditches, and other drainage and sediment

This appendix is only supplemental to the discussion in Chgpter 7,,..., ,.,r,., , , ,r.,n;-lr.-r- r', ', .1,: ,. ., I '. 1,. '
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Three (3) new culverts (UC-s, UC-6 and UC-7) are proposed to be installed generally
within the existing ephemeral drainage channel at the southeastern corner of the
disturbed boundary for the mine's surface facilities (see Plates 5-2 and 5-7E-l for the
location of the new culverts). See Appendix 7-4 for culvert calculations, sizes and other
information. These culverts will carry ephemeral drainage from undisturbed areas
above the surface facilities to an area below the Upper Pad (R.O.M. Coal Stockpile),
discharging to a forty (40) foot long engineered riprap apron (see Appendix 7-4). The
drainage would then enter the existing drainage channel and continue its path through
culverts UC-1 and UC-1a, then away from the mine site.

Two (2) new ditches (DD-30 and DD-31) will be created on either side of the new
culverts at the intersection of the new fill material covering the new culverts and the
existing grade (after topsoil salvage is completed) per Plates 7-2 and 7-5. These new
ditches will carry surface runoff only. The two ditches will converge into a third new
ditch (DD-27), which will be incised in the existing disturbed hillside. DD-27 will carry
the runoff water from DD-30 and DD-31 to the existing CAT trail. The water will then
proceed through a series of other existing ditches until it finally reaches sedimentation
Pond #1. Please see AppendixT-4 for ditch and culvert calculations, sizing, and other
requirements. See Plates 7-2 and 7-5 for ditch and culvert locations.

Any runoff on the slope below the new ditches will sheet flow to the new riprap apron.
Sedimentation of this area will be controlled by the new silt fence (described above) that
will be constructed across the existing drainage prior to the commencement of any work
for the culvert installation area. This silt fence will remain in-place and maintained
through and after final reclamation so no new sediment will enter the existing drainage
channel below the disturbed area.

Chapter 8: Bondinq
Bonding calculations have been adjusted to account for the complete installation and
reclamation of the proposed new culvert system and associated disturbed areas. These
bonding calculations include the removal and disposal of the new culvert system,
removal of the fill material and geotextile liner, reclamation of the in-situ topsoil, topsoil
application to disturbed areas, sediment control, and revegetation of the disturbed area.
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Lila Canyon Mine January 2001

SEDIMENTATION AND DRAINAGE CONTROL PLAN

1- 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 l,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 #I 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: ln the fall of 2016, a massive storm event caused alarge
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 enorrnous 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" culyqrt (UC-lp) i , , , ,

will be constructed from the inlet location of UC- I and extending
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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-l 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-l and UC-la 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 l0 year - 24hour
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 culverl 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.

'i:
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DESIGN OF DRAINAGE CONTROL STRUCTURES
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/t) 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

l0year-6hour
10 year - 24hour
25year-6hour
100year-6hour

)

1.30"
1.90"
1.50"
1.90"

4
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2.2 Flow

Peak flows were detemined 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.. A11flows are based on the SCS Curve Number
Method for both SCS 6-hour and NOAA Type 1I,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):

_/o.ax(S+l)07
1900 *Yos

and

Tc-1.67*L

where L: watershed lag (hours)
I : 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)

2.3 Velocity

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

t.49 * p2/3 *51/3
where

n

Velocity (fps)
Hydraulic Radius (ft.)
Slope (ft. per ft.)
Manning's n; Table 3.1, p. 159,

"Applied Hydrology and Sedimentology for Disturbed Areas", Barfield, Whrnerl&'Haanr,, : i , . i.i
1e83' 
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Note: The following Manning's n were used in the calculations

Structure Manning's n

Culverts (CMP)
Culverts (HDPE)
Unlined Disturbed Area Ditches
Lined Disturbed Area Ditches

0.024
0.013
0.030

0.032 - 0.040

6
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" ) 2.4 Drainage Areas

All drainage areas were determined directly from PlateT-I, "Permit Area Hydrology
Map", Plate 7-2, "Disturbed Area Hydrology/Watershed", or Plate 7-5 "Proposed

Sediment Control".

2.5 Slopes, Lengths

All slopes and lengths were measured directly from the topography on Plates 7-1,7-2,
andlor 7-5.

2.6 Runoff Volume

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

(r - o.zs)'

P + 0.8S
O

where a
P

Runoff in inches
Precipitation in inches

,s: looo 
- lo

CN

Runoff Curve NumberCN

iijr.;,,,:;:. .1, l':' :,,il
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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 numbers 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

Undisturbe d (<3 0% slopes)
Undisturbe d (>3 0% slopes)
Disturbed:

75

83

90

8
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- .) 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 HW7D ratio equal to or greater than 1.0 or the slope were less than2Yo the
Hydraulic Toolbox, Version 4.0 or later version computer program was used to determine
the pipe flow diameter using:

D 2.16 n
;o'rs{s

where Required Diameter (feet)

QP : Peak Discharge (cfs)
Roughness Factor (0.025 for CMP)
Slope (ft. per ft.)

fi l'*l C i.. I'{. : |IATL iJ
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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 culvefts. These will
consist of 3l4" steel bars welded on 6" centers across the flared inlet strucfures of each

culverl. 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 culvefts 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). Table 9 determines those culverts where the exit
velocity is determined to be in excess of 5 fps. For those culverts that meet these criteria,
the outlet of the culvefts will be lined with riprap. The riprap will extend across the ditch
cross-section to the anticipated depth of flow and will extend downstream a minimum of
10 culvert diameters, unless the downstream ditch requires riprap as well.

Culverts will be inspected regularly, and cleaned as necessary to provide for passage of
drainage flows. lnlets 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 alloqriingff totq,epter , i';
the natural channel at a reduced velocity which is no greater than natural flow conditions.

10 F'if'rii 2? HUll
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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 Protection -
Maximum Tailwater Condition, "Applied Hydrology and Sedimentology for Disturbed
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 a0.loh 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" Dro. Rip-rap
will be placed to a depth of 1.5 Dro and will be placed on a 6" layer of 2" drain rock filter.
Rip-rap will also be placed on the 2H:lY side slopes to the height of the culvert (5') at the
culveft 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 undemeath the armored apron. (See Figure 44 for construction details).
The natural channel below the culvert has a gradient of approximately 7 .76Yo. 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 I.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 year - 6 hour event.

Please see Part (a) of Section (b) on Page 1 regarding changes to UC-1 due to a massive
storm event in20I6.

Fil.',Y 2 7 3'q2?
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2.ll 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-l 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 8 of this report.

Ditch slopes have been determined from Plates 7-2 and 7-5. These Plates also show the
locations of ditches where the riprap will be installed.

All ditches will be inspected regularly, and maintained to the minimum dimensions to
provide adequate capacity for the design flow. During the inspections, if erosion is
occurring within the ditch, the ditch will be re evaluated and if deemed necessary, riprap
will be added to the ditch design. All ditches are temporary and will be removed as

described under the reclamation hydrology section. (Section 4)

f'l;rl{ ? 7 ?$?1
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)

TABLE 1

iitl'1:,. ,: j j :'f.i;j 'r, ;', ;r-l

f'ff;Y ? 7 "l:fi'l:l

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 UC-6 Highwall Drainage

UA-9 UC-5 Highwall Drainage

UA-10 UD-7 South Bypass Ditch

UA-l1 UD-7 South Bypass Ditch

.J
I3
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)
TABLE 2

l"l
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Disturbed Watershed Summary

u/.+-..L^.1

DA-I
DA-? DD-2 Sediment Pond

DA-3 DD-3 Sediment Pnnd

DA-4 DD-4 Sediment Pond

DA-5 DD-5a Sedimenf Pond

DA-(6n DD-6b Sediment Pond

DA-6h DD-5h Sedimenf Pond

DA-6c DC-6 Sediment Pond

DA-7 DC-7 Sediment Pond
DA.R DC-8 Sedimenf Pond

DA-S DC-g Sediment Pond

DA-IO DD.7 Sediment Pond

DA-] 1 DD-7 Sediment Pond

DA-12a DD-8 Sediment Pond

DA-l2h DD-q Sediment Pond

DA-13 DD-23 Sedimenf Pond

DA-l4a DD-10 Sediment Pond

DA-l4b DD-I5 Sediment Pond

DA-l5a DD-l1a Sediment Pond

DA-15h DD-l1h Sediment Pond

DA-l6a DD-l2b Sediment Pond

DA-r 6h DD-l2c Sediment Pond
DA-l6c DD-l2a Sediment Pond

DA-t 5d DD-I ?d Sediment Pond

DA-17 DC-I9 Sedimenf Pond

DA-1R DD-l7 Sediment Pond

DA-19 DD-l8 Sediment Pond

nA-?0 DD-l3 Sediment Pond

DA-2I DD-12d Sediment Pond

DA-)) DD-22 Sediment Pond

DA-2J DC-IS Sediment Pond

DA.-24 DC.-l2a2 Sediment Pond

DA-25 DC-1?A? Sediment Pond

DA-26 DC-12h Sedimenf Pnnd

r)A-)',7 DD-30 Sedimenf Pond

DA-28 DD-JI Sedimenf Pond

DA-?q DD-27 Sediment Pond

DA-30 DD-I5 Sediment Pond

DA-3I DD-I5 Sediment Pond

F'nn Portal ASCA Area Risht Fork Lila Canvon

TS-1 Tonsoil Rerm Sediment Pond

POND I Sediment Pond Se.imentpon. iiL._1...: iL .: . ti i.,
pr)Nn ? (edimenf Pnnr{ Sediment Pond

\.)
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TABLE 3

,)

Watershed Parameters

Watershed
Area
(Acre)

Hydraulic
Length (ft.)

Elevation
Change (ft.)

%
Slope CN

Undisturbed Watersheds

UA-1 2s8.29 9475 2020 21.32 75

UA-2 1.63 1360 1 000 74.26 83

UA-3 2.40 660 410 62.12 83

UA-4 14.08 1950 s9s 30.51 83

UA-5a Removed

UA-5b Removed

UA-6a 0.54 230 80 34.78 83

UA-6b 0.46 90 30 JJ.JJ 83

UA-7 0.90 100 30 30.00 75

UA-8 9.48 1435 1010 70.38 75

UA-9 0.91 420 305 72.62 75

UA-IO 0.05 50 35 70.00 80

UA-I I 0.52 260 40 15.3 8 80

Disturbed Watersheds to Sediment Pond I

DA-I 1.25 650 79 t2.15 90

DA-2 0.30 380 47 12.37 90

DA-3 0.25 240 10 4.r7 90

DA-4 0.38 27s 51 14.55 90

DA-5 2.87 580 103 17.93 90

0.12 155 26 16.77 90DA-6a

220 28 25.91 90DA-6b 0.74

14.88 90DA-6c 0.81 410 61

DA-7 0.22 170 JJ 19.41 90

DA-8 0.41 400 50 t2.50 90

DA-9 0.30 290 32 I 1.03 90

DA-10 0.13 250 35. 14.00 90

DA.l1 0.25 230 20 8.70 90

DA-l2a 4.48 895 89 9.94 90

DA-l2b 0.75 290 3t t2.76 90

DA-I3 0.32 460 32 6.96 90

DA-14a 0.56 630 55 8.73 90

47t 42 8.57.. 90DA-14b 0.33
-r-.,' -l:',ri' .,rt",E()DA-15a 1.15 497 77 1s.49:'

DA-l5b 3.50 885 7l 8.02 .90.

DA-l6a 0.12 160 30 18.75 [,];':,T e { 4:d,

!'1r
L.l
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)

,)

Watershed Parameters

Watershed
Area
(Acre)

Hydraulic
Length (ft.)

Elevation
Change (ft.)

o//o

Slope CN

DA-l6b 0.70 256 25 9,77 90

DA-l6c o)7 lqo )s 13.16 90

DA-l6d 1.12 s20 60 11 .s4 90

DA-20 084 550 60 l0 sl g0

DA-2I 1 ,14 170 50 l3 sl 90

DA-24 0.57 210 l0 4.76 90

DA-25 0.60 190 6 3.16 90

DA-26 0.22 200 6 3.00 90

DA-27 0.66 7t0 295 41.55 80

DA-28 0.57 505 225 44.55 80

DA-29 0.07 120 5 4.17 80

DA-30 0.28 182 l4 7.80 80

DA-31 0.l s 225 56 24.89 80

TS-01 1.87 310 53 17.10 75

POND 1 1.92 815 30 3.68 100

Disturbed Watersheds Sediment Pond 2

DA-17 1.08 240 9 3.75 90

DA-I8 0.48 490 38 7.76 90

DA-I9 0.55 764 63 8.25 90

DA-22 0.56 517 26 5.03 90

DA-23 0.08 107 l2 ll.2l 90

Fan Portal 0.60 195 25 t2.82 90

POND 2 047 100

TABLE 3 (Continued)
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Runoff Summary
Undisturbed Watersheds (Not Draining to Ponds)

Watershed l0yr./6hr.
Peak Flow - cfs

25 yr. I 6hr.
Peak Flow - cfs

100yr./6hr.
Peak Flow - cfs

l0 yr. I 24hr.
Peak Flow - cfs

l0 yr. I 24hr
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 0.34 0.95 2.56 3.29 0.26

UA-9 0.04 0.1 I 0.28 0.35 0.03

UA-10 0.0r 0.01 0.03 0.03 0.01

UA-l1 0.09 0.14 0.25 0.30 0.09

TABLE 4
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TABLE 5

I

Runoff Summary
Watershed Drainage to Sediment Pond

Watershed
l0yr./6hr.

Peak Flow-cfs
25 yr. / 6hr.

Peak Flow-cfs
l0 yr. / 24hr.
Peak Flow-cfs

10 yr. / 24 hr.
Volume-ac-ft

Undisturbed Watersheds draining to Pond #1

UA-2 0.40 0.58 t.t2 0.09

UA-3 0.62 0.89 1.70 0.13

UA-4 3.00 4.48 9.00 0.74

UA-5a Removed

UA-5b Removed

UA-6a 0.t4 0.20 0.39 0.03

UA-6b 0.t2 0.18 0.33 0.02

Disturbed Watersheds to Sediment Pond I

DA-I 0.64 0.82 1.29 0.1 1

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-6c 0.42 0.54 0.85 0.07

DA-7 0.t2 0.15 0.23 0.02

DA-8 0.2t 0.27 0.43 0.03

DA-9 0.16 0.20 0.32 0.03

DA-IO 0.07 0.09 0.t4 0.01

DA-I I 0.13 0.17 0.26 0.02

DA-l2a 2.21 2.05 4.56 0.38

DA-12b 0.39 0.50 0.79 0.06

DA-13 0.16 0.21 0.33 0.03

DA-14a 0.28 0.36 0.58 0.05

DA-14b 0.t7 0.22 0.34 0.04

DA-l5a 0.79 1.02 1.60 0.10

DA-l5b r.56 2.01 3.20 0.29

DA-16a 0.06 0.08 0.r3 0.01

DA-l6b 0.37 0.47 0.74 0.06

DA-16c 0.r4 0.18 0.29 0.03

DA-16d 0.57 0.73 Ll6 !\l r.'r.-i i ri I "'lr,,; l"b:bg :

DA-20 0.42 0.54 0.87 0.07

DA-21 0.60 0.76 t.20 hi,lr$ ? 7 d,iil
DA-24 0.30 0.38 0.60 0.05

DA-25 0.31 0.40 0.&l' ; :" ': {- !:; 'l , ,.. ; 6j,.Oi l

DA-26 0.1 1 0.1s 0.23 0.02

DA-27 0.1 1 0.17 0.37 003

)

i1
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TABLE 5

Watersheds To South By-Pass Culvert

UA-8 0 0.9s 729 026
UA-9 0.04 011 0is 0.03

rrA-10 001 0.01 0.03 0.01
TTA-,I 1 009 o14 010 oo)

Iii -;r_,,..',,"]' :,,.:', I

F,iil"Y 2 i f$21
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Runoff Summary
Watershed Drainage to Sediment Pond I

Watershed
10yr./6hr.

Peak Flow-cfs
25yr. I 6hr.

Peak Flow-cfs
l0 yr. / 24hr.

Peak Flow-cfs
10 yr. I 24hr.
Volume-ac-ft

DA-28 0.09 0.1s 0.33 0.02

DA-29 0.01 0.02 0.04 0.00

DA-30 0.05 0.07 0.16 0.01

DA-31 0.03 004 0.09 0.01

TS-1 0.96 t.24 1.95 0.05

Pond I 0.30

TOTAL POND I 3.s2

Disturbed Watersheds To Sediment Pond 2

Fan Portal 0.21 0.27 0.40 0.03

DA-17 0.56 0.71 1.13 0.09

DA-18 0.25 0.32 0.50 0.04

DA-19 0.27 0.35 0.56 0.05

DA-22 0.28 0.36 0.56 0.05

D4.23 0.04 0.05 0.08 0.01

POND 2 011

T9
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TABLE 6

Runoff Control Structure
Watershed Summary

Structure Tvpe 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-1a Culvert UA- I , Fan Portal, Sediment Pond Overflow (Replaces abandoned portions of
uc-l)

DD-1 Ditch DA-I, UA-2, UA-3

DC-I 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-sb, DD-6b

DC-6 Culvert DC-4, DC-5, DA-6C

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-IO, DA-I1

DC-IO Culvert DD.7

DD-8 Ditch DC-10, DA-12a

DD-9 Ditch DA-12b

._J
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TABLE 6

Runoff Control Structure
Watershed Summary

Structure Twe Contributine Watersheds/Structures

DC-12a1 Culvert DD-8, DD-9

DC-12a2 Culvert DC-l2al,DA-24

DC-12a3 Culvert DA-25,DC-12a4

DC-12a4 Culvert DD-23

DC-12b Culvert DC-l2a2,DC-12a3

DC-12c Culvert DC-t2b

DC-l2d Culvert DC-l2c

DC-l2e Culvert DC-12d

DD-l0a Ditch DA-14a

DC.l8 Culvert DD-l0a

DD-l0b Ditch DC-18, DA-l4b

DD-31 Ditch DA-28

DD-30 Ditch DA-27

DD-27 Ditch DA-29, DD-30, DD-31

DD-11a Ditch DA-l5a

DD-llb Ditch DA-l5b

DD-l2a Ditch DD-lIa, DA-l6c

DD-l2b Ditch DA-16a, DD-12

DD-12c Ditch DD-72b, DA-l6b

DD-13 Ditch DA-20

DC-14 Culvert DD-l2d

DD-I5 Ditch DC-14,DD-13, DA-3I

DD-l6 Ditch DC-12d, DD-10b, DA-30
it:...i.-":-', j. I l* i 

^t

DD-I7 Ditch DA-I8

DD-l8 Ditch [L".,,Y 2 7 2i]DA-I9

_)
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Runoff Control Structure
Watershed Summary

Structure Twe Contributine Watersheds/Structures

DD-22 Ditch D4.22, DC-I9

DC-15 Culvert DD-I8

DC-I6 Culvert DC-13, DD-17

DC-17 Culvert DA-17

DC-19 Culvert DA-23

DC-20 Culvert DD-22

DD-25 Ditch UA-9

DD-26 Ditch UA-8

UC-5 Culvert UD-5

UC-6 Culvert UD-26, Mine Water

UC-7 Culvert UC-5. UC-6

UD-7 Ditch UC-7, UA-IO, UA-I I

TABLE 6
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TABLE 7

Runoff Control Structure
Flow Summary

Structure Type l0yr. / 6hr.

Peak Flow-cfs
l}yr. / 24hr.

Peak Flow-cfs
100yr. / 6hr.

Peak Flow-cfs

UC-l* Culvert 33.07 60.1 5 55.60

UC-1a* Culvert 33.0'7 60.1 s 5 5.60

DD-1 Ditch 1.66 4.11

DC-1 Culvert 1.66 4.tl

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 s.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 0.91

DC-5 Culvert 1.93 3.91

DC-6 Culvert 4.76 10.57

DC-7 Culverl 4.88 10.80

DC-8 Culvert 5.09 ll.23

DC-9 Culvert 5.2s 1 1.55

DD-7 Ditch 5.45 1 1.95

DC-10 Culvert 5,45 I 1.95

DD-8 Ditch 7.66 16.5 I

DD-9 Ditch 0.39 0.79 ]

DC-12al Culvert 8.05 17.30

DC-12a2 Culvert 8.35 17.90 [ 1,\1/ ',J ? ?;t.iu""rat d- i LUL
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)

Runoff Control Structure
Flow Summarry

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

10yr. / 24hr.
Peak Flow-cfs

l00yr. / 6hr.
Peak Flow-cfs

DD.23 Ditch 0.16 0.33

DC-12a3 Culvert 0.47 0.96

DC-12a4 Culvert 0.16 18.86

DC-12b Culvert 8.82 18.86

DC-12c Culvert 8.82 18.86

DC-12d Culverl 8.82 18.86

DC-l2e Culvert 8.82 18.86

DD-10a Ditch 0.28 0.58

DC-18 Culvert 0.28 0.58

DD-l0b Ditch 0.45 0.92

DD-11a Ditch 1.00 2.34

DD-llb Ditch 1.56 3.20

DD-12 Ditch 1.56 3.20

DD-12a Ditch 1.14 2.63

DD-12b Ditch l.9l J.JJ

DD-l2c Ditch 1.99 4.07

DC-13 Culverl 2.26 4.04

DD-12d Ditch 3.7s 7.94

DC-14 Culvert 3.75 7.94

DD-I3 Ditch 0.42 1.r9

DD-15 Ditch 4.18 8.86

DD-16 Ditch 9.32 19.94

DD-I7 Ditch 0.52 1.06

DC-I6 Culvert 0.52 1.06

DC-19 Culvert 0.04 0.08

TABLE 7

)
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\

TABLE 7

* UC-l and UC-la flow values includes sum of 25yr-6hr peak flows for UA-l 13.69 cfs from Table 4 and 25yr-6hr
Sediment Pond I peak flow of 26.33 cfs & Fan Portal flow from Table 5- 0.27cfs.

)

Runoff Control Structure
Flow Summary

Structure Tlpe 1Oyr. / 6hr.

Peak Flow-cfs
l}yr. / 24hr.

Peak Flow-cfs
100yr. / 6hr.

Peak Flow-cfs

DD-22 Ditch 0.32 0.6s

uD-5 Ditch 0.3 8 3.64

UD-6 Ditch 4.70 4.70

UC-5 Culvert 0.38 3.64

UC-6 Culvert 4.70 4.10

UC-7 Culvert 5.08 8.34

UD-7 Ditch 5.18 8.67

DD-30 Ditch 0.1 I 0.37

DD-31 Ditch 0.09 0.33

DC.17 Culvert 0.56 l.l3

DC-20 Culvert 0.32 0.65

25
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TABLE 8

Disturbed Ditch Design Summary

Ditch DD-I DD-2 DD-3 DD-4 DD-5a DD-5b

Slope (%) 13.01 11.98 1.11 tt.76 J.JJ 55.45

Length (ft.) 607 334 180 170 390 110

Manning's No. 0.035 0.03s 0.03 0.035 0.03 0.04

Side Slope (H:V) 3:1 3:l 2:1 2:1 2:1 2:l

Bottom Width (ft.) 2.00 2.00 0.00 2.00 2.00 2.00

Peak Flow l0/6 (cfs) 1.66 2.08 0.13 2.28 1.48 1.48

Peak Flow l0/24 (cfs) 4.tl 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 0.1 1

Flow Depth (ft.) 10124 0.27 0.31 0.31 0.35 0.32 0.17

Flow Area (ft.) 10/6 0.41 0.49 0.1 1 0.51 0.s2 0.25

Flow Area (ft.\ 10124 0.77 0.93 0.19 0.93 0.84 0.40

Velocity (fps) 10/6 4.03 4.22 1.17 4.52 2.86 5.93

Velocity (fps) 10124 s.35 5.55 1.39 5.96 3.5s 7.s8

Rip-Rap Req'd (YAt) N N N N N Y

Rip-Rap Dro J

Note: Slope/Lengths from Plate 7-2.

'{!,iiY 'i""i 'i:fi'dl
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TABLE 8 (Continued)

)

Disturbed Ditch Desien Summary

Ditch DD-6a DD-6b DD-7 DD.8 DD-9 DD-l0a DD-10b

Slope (%) 11.76 5.38 8.1 I 4.38 1.69 7.78 2.s8

Length (ft.) 170 130 148 209 118 630 31

Manning's No. 0.030 0.030 0.035 0.035 0.030 0.030 0.030

Side Slope (H:V) 2:l 2:l 2:l 2:1 2:1

Bottom Width (ft.) 0.00 0.00 2.00 2,00 0.00 0.00 0.00

Peak Flow l0/6 (cfs) 0.06 0.45 5.45 7.66 0.39 0.28 0.45

Peak Flow 10124 (cfs) 0. l3 0.91 I 1.95 16.51 0.79 0.60 0.92

Flow Depth (ft.) 10/6 0.1 I 0.28 0.38 0.60 0.28 0.2t 0.32

Flow Depth (ft.) 10124 0.15 0.36 0.58 0.89 0.37 0.29 0.42

Flow Area (ft.\ 1016 0.03 0.16 1.05 t.94 0.16 0.09 0.21

Flow Area (ft.1 10124 0.05 0.27 1.83 3.38 0.27 0.17 0.35

Velocity (fpg 10/6 2.33 2.87 5.21 3.9s 2.43 2.88 2.18

Velocity (fps) l0l2a 2.83 3.43 6.55 4.88 2.90 3.s2 2.6r

Rip-Rap Req'd (YA{) N N Y N N N N

Rip-Rap Dro J

Note: Slope/Lengths from Plate 7-2.

) i,l;1iY 2 i ilil?!
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TABLE 8 (Continued)

)

Disturbed Ditch Design Summary

Ditch DD-l1a DD-llb DD-12 DD-l2a DD-l2b DD-12c DD-12d

Slope (%) 7.31 0.93 J.JJ t5.32 14.29 8.95 t.2s

Length (ft.) 260 s40 60 235 70 190 240

Manning's No. 0.030 0.030 0.035 0.035 0.030 0.035 0.035

Side Slope (H:V) 2:1 2:l 2:1 2;7 2:1 2:l 2:l

Bottom Width (ft.) 2.00 2.00 2.0 2.0 0.0 2.0 2.0

Peak Flow 10/6 (cfs) 1.00 1.56 1.56 t.t4 1.91 1.99 3.7s

Peak Flow 10124 (cfs) 2.34 3.20 3.20 2.63 J.JJ 4.07 7.94

Flow Depth (ft.) 10/6 0.r5 0.32 0.24 0.13 0.40 0.21 0.50

Flow Depth (ft.) 10/24 0.24 0.47 0.36 0.22 0.49 0.31 0.76

Flow Area (ft.\ 1016 0.34 0.83 0.60 0.29 0.32 0.s l 1.56

Flow Area (ft.\ 10/24 0.61 1.38 0.98 0.53 0.49 0.83 2.67

Velocity (fpo l0/6 2.92 1.87 2.60 3.89 4.t3 3.93 2.41

Velocity (fp9 l0/24 3.87 2.31 3.26 4.93 6.84 4.94 2.97

Rip-Rap Req'd (YAt) N N N N Y N N

Rip-Rap Dro J

Note: Slope/Lengths from Plate 7 -2

fiffi ? 7 i:ili:tr
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TABLE 8 (Continued)

)

Disturbed Ditch Desisn Summary

Ditch DD-13 DD-15 DD-16 DD-17 DD-l8 DD-22 DD-23

Slope (%) 9.05 24.89 2.86 8.43 7.75 4.38 2.17

Length (ft.) 475 22s 182 4ts 710 480 276

Manning's No. 0.030 0.030 0.030 0.030 0.030 0.030 0.030

Side Slope (H:V) 2:1 2:l 2:1 2:7 2:1 2:l 2:l

BottomWidth (ft.) 0.0 4.0 4.0 0.0 0.0 0.0 0.0

Peak Flow 10/6 (cfs) 0.42 4.18 9.32 0.25 0.27 0.43 0.16

Peak Flow 10/24 (cfs) 0.87 8.86 19.94 0.50 0.56 0.97 0.33

FIow Depth (ft.) l0/6 0.2s 0. l6 0.45 0.21 0.22 0.29 0.23

Flow Depth (ft.) 10/24 0.33 0.25 0.86 0.27 0.28 0.39 0.30

Flow Area (ft.\ 10/6 0.t2 0.70 2.18 0.09 0.09 0.16 0.10

Flow Area (ft.\ 10124 0.21 1.14 4.94 o.t4 0.16 0.30 0.17

Velocity (fps) l0/6 3.43 5.95 4.27 2.94 2.90 2.63 1.58

Velocity (tps) l0/2a 4.12 7.78 4.03 3.49 3.48 3.22 1.89

Rip-Rap Req'd (YA{) N Y N N N N N

Rip-Rap Dro 6" 4

Note: Slope/Lengths fromPlate 7 -2.
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TABLE 8 (Continued)

Disturbed Ditch Design Summary

Ditch UD-5 UD-6 DD-27 UD-7 DD-29 DD-30 DD-3I

Slope (%) 8.28 80.0 4.17 14.58 12.00 40.85 44.ss

Length (ft.) 145 30 120 240 375 710 505

Manning's No. 0.030 0.045 0.030 0.035 0.030 0.035 0.035

Side Slope (H:V) 2:l 2:l 2:l 2:1 2:1 2:1 2:1

Bottom Width (ft.) 0.0 2.0 0.0 6.0 0.0 0.0 0.0

Peak Flow 10/6 (cfs) 0.38 4.70 0.21 5.18 0.07 0.1 1 0.09

Peak Flow 10124 (cfs) 3.64 4.70 0.74 8.67 0.25 0.37 0.33

Flow Depth (ft.) l0/6 0.08 0.21 0.22 0.19 0.12 0.t2 0.1 1

Flow Depth (ft.) 10/24 0.30 0.21 0.35 0.27 0.19 0.19 0.18

Flow Area (ft.\ 1016 0.18 0.51 0.10 1.18 0.03 0.03 0.02

Flow Area (ft.\ 10124 0.78 0.51 0.25 1.76 0.08 0.07 0.06

Velocity (fps) 10/6 2.16 9.18 2.t6 4.40 2.44 3.85 3.78

Velocity (fps) 10/2a 4.6s 9.18 2.96 4.93 3.35 5.21 s.24

Rip-Rap Req'd (YA{) N N N Y N N N

Rip-Rap Dro Bedrock 6"1

Bedrock

Note: Slope/Lengths fromPlate 7 -2.

l'i,# ? V Zi'il
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TABLE 9

t< Discharge is into manhole - no riprap needed

Disturbed Culvert Design Summary

Culvert DC-1 DC-2 DC-3 DC-4 DC-5 DC-6

Slope (%) 27.78 10.00 53.85 9.81 4.71 28.04

Length (ft.) 72 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 2.41 1.93 4.76

Peak Flow 10124 (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 (fpg 10/6 6.72 6.79 5.32 6.20 4.93 t2.06

Rip-Rap Dro 3" 3" J _* _* *

Note: Slope/Lengths from Plate 7-5.
Velocity: (Hydraulic Toolbox Program)

3l
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TABLE 9 (Continued)

* Discharge is into manhole - no riprap needed

)

Disturbed Culvert Design Summary

Culvert DC-7 DC-8 DC-9 DC-10 DC-l2al DC-12a2

Slope (%) 7.74 5.99 5.91 2.37 4.79 0.69

Length (ft.) 155 167 186 43 193 2ts

Manning's No. 0.024 0.024 0.024 0.024 0.015 0.015

Peak Flow l0/6 (cfs) 4.88 5.09 5.2s 5.45 8.05 8.35

Peak Flow 10/24 (cfs) 10.80 11.23 I 1.55 I 1.95 t7.30 17.90

Diam. Proposed (ft.) 2.0 2.0 2.0 2.0 2.0 2.0

Velocity (fps) 10/6 7.70 7.11 7.14 4.77 10.47 5.22

Rip-Rap Dro _{. J *(

Note: Slope/Lengths from Plate 7 -5 .

Velocity: (Hydraulic Toolbox Program)

i 4 '.1/ .r 1) o). ).1i1
u ir "ri t: ! t,.Cl.l

)
32



Lila Ganyon Mine January 2001

TABLE 9 (Continued)

* Discharge is into a manhole - no riprap required

)

Disturbed Culverl Design Summary

Culvert DC-12a3 DC-
12a4

DC-
12b

DC-12c DC-
t2d

DC-12e DC-l3

Slope (%) 8.95 6.54 1.77 2.72 |.32 t.67 2.50

Length (ft.) 39 65 82 235 106 12 40

Manning's No 0.015 0.015 0.015 0.015 0.015 0.01 5 0.024

Peak Flow 10/6 (cfs) 0.47 0.1 6 8.82 8.82 8.82 8.82 2.26

Peak Flow 10124 (cfs) 0.96 0.33 18.86 18.86 18.86 18.86 4.04

Diam. Proposed (ft.) 1.25 t.2s 2.0 2.0 2.0 2.0 2.0

Velocity (fps) 10/6 5.91 3.87 7.50 8.77 6.73 7.34 4.13

Rip-Rap Dro _{< _{< * * _* J

Note: Slope/Lengths from Plate 7-5.
Velocity: (Hydraulic Toolbox Program)
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TABLE 9 (Continued)

* SP2-1 Peak Flow is a2516 event

Disturbed Culvert Desisn Summarv

Culvert DC-14 DC-16 DC-17 DC-19 DC-20 sP2-1 *

Slope (%) 5.00 15.20 34.00 3.10 14.81 0.50

Length (ft.) 40 25 50 65 27 165

Manning's No. 0.024 0.024 0.024 0.015 0.024 0.024

Peak Flow 10/6 (cfs) 3.75 0.52 0.56 0.04 0.32

Peak Flow 10124 (cfs) 7.94 1.06 1.13 0.08 0.65 2.72*

Diam. Proposed (ft.) 2.0 1.50 1.50 1.2s 1.50 1.50

Velocity (fpg 10/6 6.1 1 5.21 9.80 1.96 6.19 2.4s

Rip-Rap Dro J 6 6', 6"

Note: Slope/Lengths from PIate 7 -5 .

Velocity: (Hydraulic Toolbox Program)

i'i,l','f ll 
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TABLE 9 (Continued)

* Discharge is into a manhole - no riprap required

)

Disturbed Culverl Design Summary

Culvert UC-5 UC-6 UC-7

Slope (%) 1 5.09 34.00 27.27

Length (ft.) 53 50 396

Manning's No 0.024 0.024 0.024

Peak Flow 10/6 (cfs) 0.38 4.70 5.08

Peak Flow 10124 (cfs) 3.64 4.70 8.34

Diam. Proposed (ft.) 1.5 1.5 1.5

Velocity (fps) l0/6 4.73 13.28 12.s6

Rip-Rap Dro * t( 6

Note: Slope/Lengths from Plate 7-5.
Velocity: (Hydraulic Toolbox Program)

l1. l ':-' - ..'.,1 -: ..r. .
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I

TABLE 10

Undisturbed Culvert Design Summary

Culvert UC-1 UC-1a

Min. Slope (%)** 0.50 0.s0

Length (ft.) r20 360

Manning's No 0.02s 0.025

PeakFlow l0/6 (cfs)* 33.07 33.07

Peak Flow 10016 (cfs)* 55.60 55.60

Diam. Proposed (ft.) 5.00 s.00

Velocity (fps) 100/6 5.22 5.22

*Note: Peakflowvaluesinclude25year-6 hourflowfromSedimentPond I (seeTables 4and7).
** Pipe slope from Plate 7-6a.
***Note: A large portion of culvert UC-l was abandoned and replaced with UC-1a in the fall of 2016. See Part

(a) of Section (b) on Page I regarding changes to UC-1.

)
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DESIGN OF SEDIMENT CONTROL STRUCTURES

Design Specifications

3.1 Design and Construction Specifications for Sedimentation Pond
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)

Depth of 2-year, 6-hour rainfall - Barfield et al.

Slope-effect Chart - Barfield et al.

!lil L\r'\.-ti i,"i' +. . Dj i'r. r,
i!'.: l-'iir"tl "-, : ";:. i,1,.,i,j

ttF,Y 2 i ?ilAl
4I

U:*;. r: I Ll.i, {ji-. : Fr i.1;i,iiii1



Lila Mine Jan 2001

3,1 Design and Construction Specifications for Sedimentation Pond

All construction of sedimentation ponds will be performed under the direction of a qr.ralified,
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 filI and culvert will be removed, and the pond
embankment (road fill) will be reconstructed and compacted. The existing culverl will be replaced
with UC-lfuC-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 fiIl materials shall be atleast95o/o.

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:lv, inside or outside, with a total of the
inslope and outslope not less than 5h;1v, except where areas ofthe 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.

a
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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 :27P2'2; 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
t4.34.

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 at0320. "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 5,{, Barfield, et.al., 1983.

Site CP Factor

Compacted Areas
Disturbed/Uncompacted Areas
Undisturbed Areas

r.20
0.20
0.15

The sediment volume is based on a density of 100 pounds per cubic foot of sediment
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Drainage R K Area
(ac)

Slope
Length

/Fr\

Slope
(%)

LS CP A
(T/ac)

Yield
(ac-ft)

Tlrninino fn Sodimonf Pnnd 1

DA-I 14.34 0.500 1.2s 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.r7 0.59 1.20 5.10 0.0006

DA-4 14.34 0.500 0.38 275 18.55 5.95 t.20 51.20 0.0089

DA-5 14.34 0.500 2.87 580 17.76 8.05 t.20 69.26 0.0913

DA-6a 14.34 0.500 0.t2 155 16.77 3.19 1.20 32.63 0.0018

DA-6b 14.34 0.500 0.74 220 12.73 2.92 t.20 25.t0 0.0085

DA-6c t4.34 0.500 0.81 410 14.88 s.09 1.20 43.81 0.0163

DA-7 14.34 0.500 0.22 170 19.4r 5.04 1.20 43.3s 0.0044
DA-8 14.34 0.s00 0.41 400 12.50 3.82 1.20 32.90 0.0062

DA-9 14.34 0.500 0.30 290 2.69 1.20 23.141 1.03 0.0032

DA-IO 14.34 0.500 0.13 250 14.00 3.61 1.20 31.06 0.0019

DA-l1 14.34 0.500 0.25 230 8.70 1.68 1.20 14.50 0.0017

DA-l2a 14.34 0.500 4.48 895 9.94 4.04 1.20 34.76 0.0715

DA-12b 14.34 0.5000 0.7s 290 12.76 3.36 L20 28.93 0.0100

DA-13 14.34 0.500 0.32 460 6.96 1.75 1.20 I 5.03 0.0022

DA-14a 14.34 0.500 0.56 630 8.73 2.80 1.20 24.13 0.0062

DA-14b 14.34 0.500 0.51 490 8.57 2.41 1.20 20.72 0.0049

DA-15a t4.34 0.500 1.15 497 15.49 5.98 1.20 51.43 0.0272

DA-15b 14.34 0.500 3.50 885 8.02 2.9s 1.20 2s.35 0.0407

DA-l6a 14.34 0.500 0.12 160 18.75 4.62 1.20 39.74 0.0022

DA-l6b 14.34 0.500 0.70 2s6 9.77 2.11 |.20 18.t2 0.0056

DA-16c r4.34 0.500 0.27 190 13.16 2.86 1.20 24.57 0.0038

DA-16d 14.34 0.500 1.12 520 11.s4 3.86 1.20 JJ.I / 0.0171

DA.2O 14.34 0.500 0.84 550 10.91 3.64 1.20 31.33 0.0121

DA-21 t4.34 0.500 t.t4 362 13.8 I 4.25 L20 36.58 0.0191

DA-24 t4.34 0.500 0.57 210 4.76 0.90 1.20 5.63 0.0015

DA-25 14.34 0.500 0.60 190 3.16 0.40 1.20 3.46 0.0010

DA-26 14.34 0.500 0.22 200 3.00 0.35 1.20 3.03 0.0003

D4.27 14.34 0.500 o.66 710 41.55 35.61 1.20 38.30 0.01 1 6

DA-28 14.34 0.500 0.57 505 44.s5 33.46 1.20 35.99 0.0094

DA-29 14.34 0.500 0.07 120 4.17 0.4s 1.20 0.48 0.0000

DA-30 14.34 0.500 0.28 182 7.80 1.28 0.15 1.38 0.0002

DA-31 14.34 0.500 0.15 225 24.89 8.73 0.15 9.39 0.0006

UA-2 t4.34 0.500 1.63 1360 73.s3 110.7s 0.15 l19.11 0.0891

r4.34 0.500 2.40UA-3 540 75.93 72.56 0.15 78.04 0.0860

UA-4 t4.34 0.500 14.08 1 540 38.64 46.77 0.15 50.30 0.32s2

UA-6a 14.34 0.500 0.54 370 21.62 8.87 0.15 9.s4 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 1 1.58 0.0099

POND 1 14.34 0.500 1.92 340 3.68 0.s9 1.20 5.1 I 0.004s

TOTAL ',0.9376

SEDIMENT YIELD CALCULATIONS - USLE - to Sediment Ponds

)

r t I,^,/ '3 "l lr,, l'l
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Drainage

DA-I7

R

n
14.34

K Area
(ac)

Slope
Length

Slope
(%)

0.500 1.08 240 3.75

LS CP

0.53 1.20

A
(T/ac)

4.53

Yield
(ac-ft)

m
0.00228

DA-18 14.34 0.500 0.48 490 7.76 2.09 1.20 18.01 0.00403

DA-19 14.34 0.500 0.55 764 8.25 2.85 1.20 24.51 0.0062

DA-22 t4.34 0.500 0.56 517 5,03 1.22 1.20 10.50 0.00271

DA-23 t4.34 0.s00 0.08 107 lt.2l t.67 1.20 14.40 0.00051

POND 2 t4.34 0.500 0.47 45 12.82 1.33 r.20 I 1.48 0.002s

TOTAL 0.01815

:t Disturbed Runoff / Uncompacted Area
Paved Areast<*

L)

lNCORP0firt f h:n

MA,od ? 7 ?$21
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)

3.3 Sediment Pond Volume

The volumes shown in Tables 11a and 1lb are from the volumes calculated from
the precipitation, runoff and sediment yield for a I0 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.

!t. lfn ft .-i; !/.. I i t: -'"" '""ii\Uu;rir 'i*ii i.'',; i:;J
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Sediment Pond #1 Desisn

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

2. Runoff Volume - (from Table 5,Ilyrl24hr Vol) : 3.52 ac-ft

3. Sediment Storage Volume
USLE 0.9316 ac-ft.lyr. x 3.0 yrs. : 2.81ac-ft

4. Total Required Pond Volume
3.52 + 2.81: 6.33 ac-ft

5. PeakFlow (25 yr. - 6 hr. event): 24.81 cfs

6. Pond Design Volume @ Principle Spillway:
(See Table 12a)

13.04 ac-ft

7. Excess water storage (r) 6.71ac-ft

l

)

TABLE lla

(r) difference in storage between the top of the require storm water storage and the spillway
elevation

:'.:i'.r-".; i, -" "-',. -

i:',1..'... i.., ....,,. .,', :l.l
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)

)

Sediment Pond #1

Stage/Volume Data

Elevation Area
(sq.ft.)

Volume
(cu. ft.)

Acc. Volume
(ac. ft.)

Remarks

5839 26870 0 0.00 Bottom of Pond

5830 28640 27755 0.64

583 I 30480 29s60 r.32 Sediment Storage - 2.81 ac-ft

5842 32320 3 1400 2.04

5843 342t0 33265 2.80 Sediment Cleanout Level 5843.6

s844 36t40 35r75 3.6r Decant 5844.6 - 4.21, ac-ft

5845 381 10 37125 4.46 Runoff Storage - 3.52 ac-ft

5846 40r20 3911s 5.36

5847 42t60 4tt40 6.30 Runoff + Sed Storage - 6.33 ac-ft

5848 44260 43210 7.29

5849 46390 45325 8.33

5850 48550 47470 9.42 Extra Water Storage - 6.7I ac-ft

585 1 s0970 49760 10.57

5852 s3490 52230 11.77

5853 550 10 54250 13.01 Principal Spillway - 5853

5854 56590 55800 14.29 Emergency Spillway - 5854

5855 58380 57485 15.61 Top of Embankment

TABLE 12a

li f.0"\/ .t T aj)ai.)d
[1,ir.t] t" { t,,UIl

l,.lj'lt" f l i.li!, f ':.:: ,;1,, lr,i;;itiiirJ
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Sediment Pond #2 Desisn

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

2. Runoff Volume - (from Table 5, l}yrl24hr): 0.31 ac-ft.

3. Sediment Storage Volume
USLE 0.0181 ac-ft.lyr. x 3 yrs. : 0.05 ac-ft

4.Total Required Pond Volume
0.31 + 0.05 : 0.36 ac-ft

5. Peak Flow (25 yr. - 6 hr. event): 1.41 cfs

6. Pond Design Volume @ Principle Spillway:
(See Table 12b)

1.36 ac-ft

i-)

)

TABLE llb

! f"J efi t i:' i"i l'iA I [* i.]
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TABLE 12b

ht,*rY 3 7 Zi}t!

Sediment Pond#2
Stage/Volume Data

Elevation Area Volume Acc. Volume
ft. cu ft. ac. ft.

Remarks

5845 0 0 0 Bottom of Pond 5845.0

5846 312 156 0.00

5847 693s 3623.s 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

585 1 9910 9590 0.87

5852 10560 T0235 1.11 Emergency Spillway 585 1.25

5853 tt230 10895 r.36

5854 II92O 11575 1.62

5855 12890 t2406 1 9 1

5855.5 14t20 6753 2.06 Top of Embankment

)

)
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Sediment Pond #1

Stage/Discharge Data

Head above
Spillway(ft.)

Q (cfs)
Weir Controlled

Q (cfs)
Orfice Controlled

Q (cfs)
Pipe Flow Controlled

0.0

0.2 2.53 t5.22 95.68

0.4 7.15 21.53 96.23

0.6 t3.r4 26.36 96.77

0.8 20.23 30.44 97.31

1.0 28.27 34.04 97.85

t.2 37.r7 31.28 98.38

r.4 46.84 40.27 98.91

t.6 57.22 43.0s 98.91

1.8 68.28 45.66 99.44

2.0 79.97 48.1 3 99.97

TABLE 13a

Note: I- 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' s; where: C:3.0, L: Circumference of Riser :9.4248', R:l.5'
Orfice Controlled

Q : C'a (2gH)ot; where: C: 0.6, a: Area of Riser :7 .0686 ft2, R:1.5', g: 32.2 ftlsecz
Pipe Flow Controlled

Q: a (2gH')0'5 ;where a: Area of Pipe :7.07 ftz, R: 1.5'
(1+Ke+Kb+KcL)05 H' : Head: H + 14.5 (Riser) + 0.35 (Slope) + 0.6*4

(barrel height)
Ke: 1.0

Kb:0.5
Kc:0.043
L:70',

I i l ':t r\ t !r' .,ii

[,];"i t"{ 1...:,::g
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)
TABLE 13b

Note: I- 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: CLHr'5; where: C:3.0, L: Circumference of Riser :3.14', R:0.5'
Orfice Controlled

Q : C'a (2gH)o t; where: C: 0.6, a: Area of Riser : 0.79 ft2, R:0.5', g: 32.2 ftlsec2
Pipe Flow Controlled

Q: a (2gH')o's
(1+Ke+Kb+KcL)o'5

;where a : Area of Pipe :0.79 ft2, R : 0.5'
H' : Head: H * 6.0 (Riser) + 0.8 (Slope) + 0.6*2
(banel height)

Ke: 1.0

Kb:0.5
Kc:0.043
L:160, ii.J:": j,:r: i.i,,,,,i,i,.j

tl;rY 3 7 Zri{t
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Sediment Pond#2
Staee/Discharge Data

Head above
Spillwav (ft.)

Q (cf9
Weir Controlled

Q (cfs)
Orfice Controlled

Q (cfs)
Pipe Flow Controlled

0.0

0.2 0.84 r.69 s.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

t.2 12.39 4.14 6.16

1.4 15.61 4.47 6.22

1.6 19.01 4.18 6.29

1.8 22,76 5.07 6.36

2.0 26.66 5.35 6.42

.)
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J

3.4 Sediment Pond Summary

a) The sedimentation ponds have been designed to contain the disturbed area (and

contributing undisturbed area) runoff from a I0 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 6.33 acre feet, including
3.0 years of sediment storage. The proposed sediment pond size will have a volume
of approximately 13.04 acre feet (at the principal spillway), which is more than
adequate. The extra storage 6.71 acre-foot in Pond 1 will be used for excess water
handling. The required volume for Sediment Pond #2 is calatlated at 0.36 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.

e) 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.

Ii:i.;',';:l: ,.,,',," 1, ;'i
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DESIGN OF DRAINAGE CONTROL STRUCTURES
FOR, 

RECLAMATION

Reclamation Hydrology:

General
Reclamation Area Drainage Control

Tables:

4.r
4.2

Table 14

Table 15

Table 16

Table 17

Figures:

Final Reclamation - Drainage Areas Contributing to Structures
Final Reclamation - Drainage Structure Flow Summary
Final Reclamation - Reclamation Structure Design Parameters
Final Reclamation - Reclamation Structure Flow Calculations

Figures 5 Filter Fence Construction

)
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Reclamation Hydrology

4.1 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 culveft
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.

4.2 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 pulposes.

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 II 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-l and RD-2 will also be removed, regraded and reseeded. Culvert UC-l/UC-
1a will be cut off at the location of the principal pond spillway.

The porlion 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. [,i;:;it i" i ;:#;!
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The remainder of culvert UC-l/UC-1a will be removed, and the natural channel restored
through the sediment pond #I 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 perrnanent 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 me!
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 Dro-30 inch rip-rap. The new area of disturbance
including the 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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Final Reclamation
Drainage Areas Contributing to Structures

Channel Contributing Watershed/Structure

RD-1 RW-1

RD-2 RW-2

UC-1/UC-1a UA-l. UA-4. RD.l

l

)

TABLE 14

TABLE 15

* CN: 83.
** Combined flow for watersheds UA-l, UA-4, and RW-2

ii,,-;,,3;,11, i..iii,i. i l:;.;
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Final Reclamation
Drainage Structure Flow Summary

Channel *100/6 Flow (cfs)

RD-1 15.57

RD-2 8.08

UC-l/UC-1a **46.4I
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x Pipe slope for Plate 7 -6

TABLE 16

TABLE 17

: . i', ..i
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Final Reclamation
Reclamation Strucfure Design Parameters

Channel Bottom
width (ft.)

Side Slope
H:V

Slope % Reclaimed
Depth (ft.)

Manning's
No.

RD-1 aJ 2:l 5.00 1.5 0.03s

RD-2 a
J 2:l 10.00 1.5 0.035

UC-1/UC-1a 60" Diam 0.90x 60" Diam. 0.025

)

Final Reclamation
Reclamation Structure Flow Calculations

Channel RD-1 RD-2 UC-l/UC-1a

100 year - 6 hour event (in.) 1.90 1.90 1.90

Peak Flow (cfs) 13.26 8.08 46.4r

Velocity (fps) 5.70 s.94 6.01

Required Area (ft.2) 2.73 1.36 7.72

Flow Depth (ft.) 0.64 0.37 2.08

)
58



Lila Canyon Mine Januarv 2001

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 willbe 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 l0 year-24 hour precipitation
event. Silt fence will be selectively placed to help control run-off. The berm willbe 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 porlal 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 ofUDOGM. The final determination
will be made prior to the start of topsoil removal.

liA"f ? 7 ?irii!
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Run-off Calculations
5.2 Ventilation Break Outs

Insignifi cant surface disturbance.

5.3 Topsoil Storage Area

Acreage:
Design Storm: I0 year 124 hour :

CN:
S:

Q:(P-0.25S)2
P+0.8S : 1.01" of runoff

Total run-off :0.22 acre feet

5.4 Water Treatment Area

Acreage:
Design Storm: I0 yearl24hour:
CN:
S:

Q: P-0.2S)2
P+0.8S : 1.01" of runoff

2.61acres
1.90"
90
1.111

0.37 acres

1.90"
90
1.111

Total run-off :0.03 acre feet

iIliI:_-)li i'.!un.rr.'i i "..,,,-., 
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Hydraulic Analysis Report

Project Data

Project Title: Lila Reclaimed

Designer:

Project Date: Monday, January 25,2021

Project Units: U.S. Customary Units

Notes:

ChannelAnalysis: RD-l

Notes:

lnput Parameters

Channel Type: Trapezoidal

Side Slope I (21):2.0000 ft/ft

Side Slope 2 (22):2.0000 fUft

Channel Width: 3.0000 ft

Longitudinal Slope: 0.0500 ftlft

Manning's n: 0.0350

Flow: 15.5700 cfs

Result Parameters

Depth: 0.6380 ft

Area of Flow:2.7283ft 2

Wetted Perimeter: 5.8534 ft

Hydraulic Radius: 0.4661 ft

Average Velocity: 5.7068 fVs

Top Width: 5.5522ft

Froude Number: 1.4347

Critical Depth: 0.7853 ft

Critical Velocity: 4.3383 fVs

Critical Slope: 0.0231 ftltl

Critical Top Width: 6.14 ft

Calculated Max Shear Stress: 1.9907 lblft 2

Calculated Avg Shear Stress: 1.4543 lblft 2

['xffi ? 7 Ztj?n
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ChannelAnalysis: RD-2

Notes:

Input Parameters

Channel Type: Trapezoidal

Side Slope 1 (21):2.0000 ft/ft

Side Slope 2 (22):2.0000 fUft

ChannelWidth: 3.0000 ft

Longitudinal Slope: 0. 1 000 fUft

Manning's n: 0.0350

Flow: 8.0800 cfs

Result Parameters

Depth: 0.3649 ft

Area of Flow: 1 .3612ft 2

Wetted Perimeter: 4.6321 ft
Hydraulic Radius: 0.2939 ft

Average Velocity: 5.9360 fUs

Top Width: 4.4598ft

Froude Number: 1.8935

Critical Depth: 0.5365 fi

Critical Velocity: 3.6975 fUs

Critical Slope: 0.0253 fUft

CriticalTop Width: 5.15 ft

Calculated Max Shear Stress: 2.2772|,b1t|^2

Calculated Avg Shear Stress: 1.8337 lblft 2

[ il,; e(i l,,j iti j i].i,r. :'i :i "l
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Channel Analysis: UG-1/UG-1 a

Notes:

lnput Parameters

ChannelType: Circular

Pipe Diameter: 5.0000 ft

Longitudinal Slope: 0.0090 fVft

Manning's n: 0.0250

Flow: 46.4100 cfs

Result Parameters

Depth: 2.0778ft

Area of Flow 7.7165 ft 2

Wetted Perimeter: 7.0055 ft

Hydraulic Radius: 1 .1015 ft

Average Velocity: 6.0144 fUs

Top Width: 4.9282ft

Froude Number: 0.8470

Critical Depth: 1.9055 ft

Critical Velocity: 6.7 522 ftls

Critical Slope: 0.0124 ft|ft

CriticalTop Width: 4.86 ft

Calculated Max Shear Stress: 1.1669 lb/ft^2

Calculated Avg Shear Stress: 0.6186 lb/ft^2

In q,''r.'ar :q\ f '|!r !, i''i l\ - 
--, -]-1

i!'r i.; iJi"r!'r",,r ['i,'" i i.",l.r

Mr'# ? 7 ?t}AX
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SCS HYDRO, Ver. 3.1
HYDROGRAPH GENERATION PROGRAM OUTPUT

BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: Lile Site - RW-1 - 100/6

STORM :

Dist. = SCS Type rbr - 6 Hour
Depth = 1.90 inches
Duration = 6.00 hrs

WATERSHED :

Area = 26.40 acres
CN = 83.00
Time conc. = 0.090 hrs

OUTPUT SUMMARY

Runoff depth
rnitial absLr
Peak flow =

at. time

= 0.63
= 0.41

1,5 .57
2.52

inches
inches
cfs
hrs

Ifit''.j11i:f;iiriTl:,'#
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I

SCS HYDRO, Ver. 3.1
HYDROGRAPH GENERATTON PROGRAM OUTPUT

BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: Lile Site - RW-1 - 1,00/6

STORM :

Dist. = SCS Tlpe 'b' - 6 Hour
Depth = 1.90 inches
Durat.ion = 5.00 hrs

WATERSHED :

Area = 26.40 acres
CN = 83 .00
Time conc. = 0.090 hrs

OUTPUT SWMARY

Runoff depth
Initial abstr
Peak flow =

at ti-me

= 0.63
= 0.41

l_5.57
2.s2

inches
inches
cfs
hrs

..)

Itt fi ,; ;:i ; :{.; I r,r'1" i ;li")

[kiA,Y ? 7 ?i]AX
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Triangular Hydrograph Cal-culations usingt

SCSHYDRO Program

Watershed I.D.:
UA-4 100yr-6hr

INPUT SUMMARY

STORM :

Dist.: SCS Type \b'
Depth : 1.90 inches
Duration : 5.0 hrs

WATERSHED :

Area : 14.08 acres
CN : 83.OO

Time conc.: 0.15 hrs

OUTPUT SUMMARY

Runoff depth:
Initial abstr:
Peak flow:

at time:

0.628 inches
0.410 inches

1.BI cfs ( 0.550 iph )

2.540 hrs

f E i F\ r^r *. i.'! j'\ l-. f, "f t: -1
i!\ l"l'-,Ji-i. '\*'i'r,-r, : ..-iJ

M,W 2 7 2{J31

Di,.r. c;f ilil, l-i0.; {l it":,l"ii:ig



Triangular Hydrograph Cal-cul-ations usi-ng

SCSHYDRO Program

Watershed I.D. :

UA-4 - 100yr-6hr

INPUT SUMMARY

STORM :

Dist.: SCS Type \br
Depth : 1.90 inches
Duration : 6.0 hrs

WATERSHED :

Area : 14.08 acres
CN: 83.OO

Time conc.: 0 . 15 hrs

OUTPUT SUMMARY

Runof f dept.h:
Initial abstr:
Peak flow:

at time:

0.628 inches
0.410 inches

1.BI cf s ( 0.550 iph )
2.540 hrs

[ ],,t fi * r i] rJ i:l,i:"i' i.: n

M,qY ? 7 3t]3i

J 0iv. $f 0ii, fial d li1;t:in;



Lila Canyon Mine
c007001 3

Reclamation Bond Estimate

Lila Canyon Mine Reclamation Bond Estimate

Bonding Calculations

Direct Costs

Subtotal Demolition and Removal
Subtotal Backfilling and Grading
Subtotal Reveqetation

$981,302.00
$598,716.00
$156,875.00

Direct Costs in 2018 Dollars 73

lndirect Costs
Mob/Demob
Contingency
Engineering Redesign
Main Office Expense
Proiect Manaqement Fee

$173,689.00
$86,845.00
$43,422.00

$1 18,109.00
$43,422.00

10.0o/o

5.0o/o

2.5o/o

6.8o/o

2.5o/o

Subtotal lndirect Costs 2018 Dollars $465,487.00 26.8%

Tota 202,380.00

Escalation factor
Number of years
Escalation

0.0295i
2

$131,857.00

Total Reclamation Cost 2023 Dollars 334,237.00

Bond Amount (rounded to nearest $1,000)
2023 dollars

Bond Posied

Difference Between Posted Bond and Cost Estimate

$2,334,000.00

$2,335,000.00

$1,000.00

i,,,.'.,-", -:,'.,, .: r.' .- ,:.,iri., .,....i ... r .., . i, ,,,. i :. l: l

ll!.\.A q ? a:r",,I
[:ri.rn { { {Alg
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Lala Canyon [4ine
c0070013

Lila Canyon Mine Reclamalion Bond Eslimate
lJnit Costs

Reclamation Bond Eslimate

cost reduced 30% for no inteilor walls
(see 02 4'l 16.13 5000)

cosl increased 10% for reinforcing
(see 02 41 16.17 2600)

See Jennohem bid

scamp bid

200olo per 02 41 13.30 4400

9 Nleans Cost
3 Mgans aost

All unit cosls were oblained from RS lveans 2017 Site Work and Landscape Costs or
RS Means 2017 Heavy Conslruction Cosls, excepl as noled.
All cosls include overhead and prolil.

,...r', . , .' I "l' .r. ".-,t .,.r.
' '' t',...t..i

f',,-llY il / f{}?tr

1

Means NumDer
lunr 

cosr 
lunils

Iem

02 41 19 27 0020

D2 41 16.17 0280

t2 41 16.17 2500

11 23 16.42 1300 Fronl End Loader 3CY 2 21 ICY

)24t 16.17 4200
lrew B-1 Podal seal, site preparation crew | '1464.401Day

Blockwall.reintorced4"lhick{2eachseaD I 850lsF

lennChem Seal Dodals labor 265 00lHR

Mechanical Eouioment Demolition Heaw 1225 00lTon

Hvdraulic crane. '12 lon. with oberalor 151 8 581 Dav

Excavalion aulk Bank 2 CY r322BL) I 81 ICY

Dozer. 300 HP. 50'haul. sandv clav and loam I 2978.001Dav

Sheeosfoot roller. 3'15 HP. 8" lifts. 2 Dasses I 2313 60lDav

lff-hiqhwav rear dumD lruck. 40 ton. 10 MPH 2234.aolDar
5O0O gailon waler ruck | 2041.01 lDay
lhain link removal. 8:10'hiob I 4 44lLF

Vledian barder. Drecast conc. remove and slore 14.00tLF

^/ood 
ulilito ooles. 35145'hioh 370.00tEA.

:lechical demolition. #2 wire. from conduit 30.50tcLF

Sediment lo{. filler sock. 12' 7 25lLF

Soil seal?nt. liqilid iorived from krck 0 s0ls 1



Lila Canyon Mine
c007001 3

Reclamation Bond Estimate

Lila Canyon Mine Reclamation Bond Estimate
Demolition and Removal Cost Summary

Structure/ltem Gost ($)
01A S:lt Fence and Sedimenl Logs
01 Office/Bathhouse
02 ROM Coal Stockpile
03 ShopA/y'arehouse
04 Storage Shed
05 Employee Parkinq

tJ,/ /o
49516

0
327,646

348
96,771

06 Truck Loading/Unloading Area
07 EquipmenVMaterials Storage Area
08 Potable Water Tank
09 Sewer Treatment Plant

0
0

3,741

887
10 Power Poles
1 1 Electrical Transformers
12 Overhead Power Lines
13 Buried Power Lines

14,133
4,961
2,952

860
14 Rock Dust Silo
15 Fuel & Oil Tanks
16 Reclaim Tunnel
17 Reclaim Conveyor
18 Convevor to Loadout Bin

3,147
8,143

23,1 60
3,709
4.341

19 Crusher MCC Building
20 Truck Loadout
21 Refuse Conveyor
22 Crusher/Screen Plant

364
7,270

826
3,913

23 Reclaim Escape Tunnel
24 Reclaim Feeder Gate
26 Extended ROM Conveyor
27 Refuse/Non-Coal Waste Pile

12,851
137

3,258
0

28 Electrical Grounding Field
29 Sedimentatlon Pond Structures
30 Existing ROM Conveyor
31 Portal Closure

1,986
1,583
6,432

63.312
32 Concrete Conveyor Bay
33 ROM Coal Staking Tube
34 Mine MCC Building and Electrical Tower
35 Backup Ventilation Fans

371
8,858
1,595

37.668
36 Main Ventilation Fan
37 Non-Potable Water Tanks
38 Powder and Cap Magazines
39 Chain Link Fence

37,698
7,670
4,924
6.676

40 Concrete Electrical Junction Box
41 Loadout MCC Building
42 Mine Parking
43 Abandoned Concrete Reclaim Room

73
289

36,390
5,364

44 Jersey Barrier
45 Concrete Trash Chute
46 Emergency Reclaim Feeder Gate
47 Gantry Lift Assembly
Mine Substation

10,640
1,280

69
5,727
8.476

Visual Disconnect
Drop Box
Rain Gauges
Geotextile Removal ulverts

a Old Fan Portals
Demolition

63,372
48,570
24,586

6,279
145
303

4,257
TOTAL l-,.r ," 1/ 11 '., "; , ;')n[:,]i.;J ,//_[ d,i";11



Ref.

Description Moterials

01 01A Silt Fence and Sediment Logs

lnstall silt fencinq Silt Fence, install, maintain, remove
lnstall sediment loqs Sediment loq, filter sock, 12"
lnstall slope stakes Slope stakes (placed at 3'-5'intervals)
Subtotal

Equipment's Disposal Cost
Dismantlinq Cost
Equipment's Vol. Demolished
Loadinq Costs
Transport Costs
DisposalCosts
Subtotal

Concrete Demolition
Demolition Cost
Concrete's Vol. Demolished
Loadinq Cost
Transportation Cost
DisposalCosts
Subtotal

Concrete Demolition
Demolition Cost
Concrete's Vol. Demolished
Loading Cost
Transportation Cost
DisposalCosts
Subtotal

Total

rj)::'1n
AiJii3'i" ?i'il i I



Means
Reference No.

Unit
Cost

U nit Length width Height Diameter Areo

31 25 14.16 1000 1.92 LF 1 400
312514.16 0710 7.25 LF 1 500
31 25 14.'16 0068 0.17 EA 1250

: \'
i,

i 1."".i q .)
[./,]i ! !

l

t..i;-



Volume Weight Density Time Number Unit Swell
Factor

Quantity Unit

1400 LF
1 500 LF
1250 EA

\

)
i., ',\i
r, ll.i I

.l?
,(. {

d ) i;, i,1
,1,tjjj.1



Cost

$2,688.00
$10,875.00

$212.50
$13,775.50

50.00

L3,775.50

1r : r\ ",''... rl' ;:-; \.--.'
1 i " .,i j,.., :: 1, 1.+ r rJ ', : ... i:J

i:'tuiY il 7 AU?t
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c0070013
Re.amation Bond Estimate

d-

Unitl::l l*' l**" l*"* l""n*

130505500650 I l6A|SFFr I t5nl lnnl 14

02 41 16 13 0100 I 0 40lcF I 10

Sv-cturesDemolilionCosi lPr.-pnn'nF.r..{e.l.l.d^am^>1?<nnsF
Sklcture s V.l Dem.hn6n I

l'.J1

i1j
(.::::'
! -...
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c0070013
Reclamation Bond Esiimale

lswe lauantny

l**' I

wtdthLength

lc*t
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i1.i
.--J

9.",:

i \-:,



c@7@13

t**" -'* f*- t**
*-t"-

)2 41 16.17 4200

)2 41 16.17 02AO

11 23 16 42 1300
tl 23 23 20 1014
)2 41 16.17 4200

)

i

I I c, r1 '1 t)ri.rll
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Lila Canyon Mine
c0070013

Reclamation Bond Esiimate
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Lila Canyon luine
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Lrla Canyon Mine
c0070013

Reclamation Bond Estimate

auenny 

lunn l.or,

Diameter 

lArea

HeghtLengthJnIunt
costieference

Ref.

lD6criprion
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Lila Canyon lvline
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Reclamation Bond Estimate

90sl

'13

644

unl

FT

Quanuy

5

2

Factor
JnINumberltmeDensty

o.2

1C

we€ht

540

DiameterHeightwadthLength

'16:

165

Unit

CY

LF

LF

Ton

Jnit
Sost

1.8'1

2.60

6.00

Melerials lMeans
lR"f"r"n""
lru'-n..
I

=xcavation 
Bulk Bank 2 CY (322BLl t31 23 16.42 0260

CMP

3molilion CMPDioe sleel 12" t0241 13.400110
CMP oioe. steel.18" l02 41 '13.40 0160

ffi cMPoide sreel 18" 
-Tffi

Demolition debis oflsile haul and disoosal lScamD

uescilpton

29 Sedimenlation Pond Sttucturcs

Eouioment's Vol. Demolished

Disposal Costs
sunotal
Pond #1 - 30" Princioal Riser
Pond #1 30" Emerqencv Riser

Pond #2 15" Emercencv Riser

-oadinq Costs

,'-.:..

i-,,:)
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Reclamation Bond Estimate
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Reclamation Bond Eslimate

D€meterHerghtLength!nI
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Reclamation Bond Estimate

cost
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Lila Canyon Mine
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Reclamalion Bond Estimate

cosl

20

141

75

3€

3'1620

unI

CY

CY

CY

CY

FT

Quantly

11

78

41

20

40

2151

sweil
Factor

JnI

FT

FT

FT

NumDerIIME

b/tr

uensIywergniuramelerHergnt

3

3

3

2

1.5

1.5

Lenqth

350

357

45

27

301

unI

CY

CY

CY

(lY

LF

Ton

Jn(
Sost

1.81

1.81

1.81

1 81

3.90

445.00

6.00

Means
Reference
Number

31 23 16.420260

31 23 16 .42 0260

31 23 16 .42 0260

31 23 16.42 0260

31 23 16 .42 0260

31 23 16 42 0260

31 ::1 1d 42,.126i

02 4'1 '13.40 0160

0241 13.4D 0240

Scamo

Malerials

Excavation Bulk Bank 2 CY (3228L)

=xcavation 
Bulk Bank 2 CY (3228L\

:xcavation Bulk Bank 2 CY (3228L)

Excavation Eulk Bank 2 CY (3228L)
..rvation B'ilk Bank 2 CY /32281 )

PREVIOUSLY REMOVED

(cavation Bulk Bank 2 CY (3228L)

Excavalion Eulk Bank 2 CY 1322BL)

PR€VIOUSLY REMOVED

::^cav.i nr, Fl rLk L'diri 2 a I r,:lPL)
.:^r.i tt' e li Brril 2 raY 1:i2?Bl i

=,!d"ir 
uil EuLtr Edirt.2 : r !22e1)

Demolition. CMP Dioe. steel. 18"

Demoliiion CMP oine steel 48-50"
Demolition. CIVIP end section. 60'

Description

DC-2

DC-7

OC-12a

DC-12c

DC-16

uc-1

Lrc-i,

L'a-:/

Dismantlinq Cosl

Loadinq Costs

risoosal Costs

Demolition Cost 24" Clr,,lP

Loadinq Costs

Disoosal Costs

fotal

Ref.

:. -:
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uost

293Dav

luanttSwellJnitNumbernmeDensrtyWerghturamelerHeightL/idrhLengthUnitJnit
Sost

o21

Means
Refetence

lvlaterials

Remove Rain Gauoes

Demolition debris off-site haul and disbosal

Rain Gauoes
lRarn Gauoe Removal
Steel Walkwav Removal

I I rucks Caoacito

-

lSieel's Weidht
lTrucks Caoacitv

lTransDodaion Cost Steel Diva

lDismantlind cost
lEouioments Vol. Demolished

lDisoosal costs

lConcrete Demolition

lConcrete Vol. Demolished

lTransDodation Costs

lSubbtal

lConcrele Cost

j-,. 1

t-\-"
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Ref Description Materials

Geotextile Removal (CLrlvefts UC-s, 6, & 7)

Geotextile Removal Geotextile fabric, heavv dLrty 600 lb strenctth
Truck's Capacitv
Haulaqe
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weiqht
Truck's Capacitv
Geotextile Loadinq Cost Front End Loader 3CY
Geotextile Transportation Cost 12 CY (16 Ton) Dump Truck 112 rod. Trip
Geotexiile Disposal Cost Landfill tippinq fee, construction debris
Subtotal

lquipment's Disposal Cost
Dismantlinq Cost
Equipment's Vol. Demolished
Loading Costs
Transportation & Disposal Cost Steel
Disposal Costs
Subtotal

Concrete Demolition
Concrete Cost
Concrete Vol. Demolished
Loadinq Costs
Transportation Costs
Disposal Costs
Subtotal

Concrete Demolition
Concrete Cost
Concrete Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

Total

',:"1 ;.!; rrl , ,'



Note: The above unit cost is for installaiion of eotextile. Use of the above asslrmes that the removal cost is e

Means
Reference
Number

Unit
Cost

Unit Length width Height Diameter Area Volume Weight

31 3219.16 'i510 2.36 bY 1 0530 bt-

31 23 16.421300 2.21 CY
31 23 23.20 1014 3.74
02 41 19.20 0100 81.00 Ton

I

it"! t...' "',i
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Density Time Number Unit Swell
Factor

Quantitl Unit Cost

117 0 SY 2761

250 UY 553
250 tY 935

4 ozlSY 0.'l Ton o

4257

0

0

4257

Ito the nstallation cost

'i "it '7 
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Lila Canyon fir1ine

c0070013

Lila Canyon Mine Reclamation Bond Estimate
Earthwork Costs

Auontitv
Mate r i al s/Eq u i p ne nt/Lo b or

Nol€: lncludes leclamalion of 26,000 CY ol fill for lhe newshop and the newloadout, as well as 1.26 additional dislurbed acres associated dth those sfuclures.
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Ref,

Description Materiols

Mine Site Reveqetation Estimate
Ground Preporation
Pocking Excavation Bulk Bank 2 CY (3228L\
Apply polyacrylamide beneath UC-5,6,&7 Applv polvacrvlamide

Site Revegetotion
Mulch Material, Labor, and Equipment Power mulcher, larqe, hay 1" deep
Apply Flexterra hydromulch Soil sealant, liquid sprayed from truck
Seeding Material Lila Canyon Seed Mix (see below)
Seeding Equipment and Labor Hvdroseeder (equipment and labor onlv)
Fertilizer equipment, materials, & labor

Subtotal
Mine Site
Re-revegetate 25% of area

Subtotal

Total

Lila Canyon Mine Reclamation Bond Estimate
Revegetation Costs

Fertilizer read 1.5 tb/MSF

Seed mix cost based on the application rates providr
Seed prices downloaded October 2017 from greatbe

Common Name
Grosses
Needle and Thread
lndian Ricegrass
Basin Wild Rye
Galleta
Bluebunch Wheatqrass
Slender Wheatgrass
Blue Gramma

Blue AX

Palmer penstemon
Globemallow
lndian Paintbrush
Frinqed Saqe

SaB

Green Rabbitbrush
Fourwing Saltbush
Winterfat
Shadscale



Cliffrose
Black Saqe

10% increase

', ":i ':"lt,_i..I :- !



Means
Reference

Number

Unit
Cost

Unit Area Volume Weight Density Time

31 23 16.42 0260 1.81 CY 37.86 ac 340 CY/ac
See below 436.58 lac o.24 ac

3291 13.16 0390 30.50 MSF 37.86
31.25 14.16 0400 0.90 SY 0.24
Great Basin Seed 155.80 ac 38.1 0
32 92 19.14 4600 22.00 MSF 38.1 0
32 01 90.13 0'180 5.00 MSF 38.1 0

ed in Table 3,413.5 of the MRP
lsinseeds.com

Polvacrvlamide Application

2002 unit cost of PAM application =
=

Reference Flanagan, D.C., K. Chaudhari
Effects on Runoff and Sedir

Conditions. Transactions of 1

No., 5, pp. 1327-1337.

lnflation faclor (2002to 2020, from Means) =
2020 unit cost of PAM application =

tng

Rate
Unit
Cost

39.5

Mix
Cost

79.00
2.00 6.95 13.90
1.00 16.95 16.95
1.00 24.00 24.00
1.00 8.95 8.95
2.00 2.95 5.90

00

1.00

16.00

8.75

16.00

8.75
0.25 10.00 2.50
0.50 59.00 29.50
0.10 150.00 15.00
0.10

0,25

18.00 1.80

0.10 18.00 1.80
0.84 13.00 10.92
1.00 18.00 18.00
1.00 9.00 9.00

l. ,' -,^:l L1 ''l " r: r. r.j
i'.; r1 .':., ! (:.-:J



1.00 38.00 38.00
o.25 15.95 3.99

to account for PLS
Subtotal =
uirement =

141.63
14.16

Seed mix unit cost = 155.80

)
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Number Unit Swell
Factor

Quantity Unit Cost

12872.4 CY 23299
o.24 lac 105

ac 1649 MSF 50295
ac 1 161.6 SY 1045
ac 38.1 0 AC 5936
ac 1 660 MSF 36520
ac 1 660 MSF 8300

125,500

31375

3L,375

L56,875

$
$

lha
lac

580.00
72234

, and L.D. Norton. 2002. Polyacrylamide Soil Amendment
nent Yield on Steep Slopes: Part l. Simulated Rainfall
the American Society of Agricultural Engineers. Vol. 45,

1.86

$ 436.58 /ac
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