
Utah Division of Oil, Gas & Mining December 20, 2016
Utah Coal Program
1594 West North Temple, Suite 1210
P.O. Box 145801
Salt Lake City, UT 84114-5801

Attn: Daron Haddock
Permit Supervisor 

Re: Lila Canyon Mine, UtahAmerican Energy, Inc.  C/007/013
Culvert UC-1 Task ID #5308

Dear Mr. Haddock,

Due to recent major storms and associated flooding, the existing undisturbed culvert designated
UC-1, running below Sediment Pond 1, has become plugged.  Our inspection has determined
that blockage and debris in the existing culvert is extensive.  Removing the blockage and debris
would be an enormous undertaking.  It has been determined that replacing the culvert will be a
safer and more cost-effective solution than cleaning out the debris from the existing culvert.  

UtahAmerican Energy, Inc. thus proposes to install a new 60" diameter culvert, beginning at the
existing inlet location and extending below Pond 1, then attaching to the existing 60" diameter
culvert near the existing spillway structures.  The existing plugged culvert would be cut and
removed as necessary for the installation of the new culvert, then sealed and abandoned.  The
abandoned portion of the existing culvert would remain in-place until final reclamation.  Upon
final reclamation, the abandoned and new culvert sections will be removed in accordance with
the approved reclamation plan.

Prior to and during construction, drainage that would typically go through the plugged culvert
will be diverted around the construction zone and discharge in the same location as it is now, on
the west side of the pond’s dam.  This will keep the area dry and safe for workers.  Upon
completion of the new culvert sections, the diversion will be removed and the drainage will
resume through the 60" culvert as shown on the approved MRP maps. 

Lila Canyon Project
P. O. Box 910

East Carbon, Utah 84520
Phone:  (435) 888-4000

(435) 650-3157
Fax:  (435) 888-4002



Attached to this letter is a plan showing the proposed location of the new 60" CMP culvert
sections, and a pond profile showing the new sections of culvert in relation to the existing
culvert.  The proposed location of the new culvert is shown on the map.  A certified as-built
drawing will be submitted upon completion of the new culvert sections.   

Also, attached are revised bonding calculations to account for the new culvert reclamation costs. 
The costs for the removal of the existing abandoned culvert remains.  The costs for the removal
of the new culvert sections have been added.

Time is essential for this project.  The as-is undisturbed drainage does not meet the requirements
of the approved MRP as the existing culvert is irreparably plugged.  The new culvert installation
will bring the drainage into accordance with the drainage plans within the approved MRP.  For
this reason, we request an expedited review of the project so construction can begin as soon as
possible.

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

Sincerely,

__________________________
Karin Madsen
Engineering Tech
UtahAmerican Energy, Inc. 
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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 1, 1996. 
All design criteria and construction will be certified by a Utah Registered Professional
Engineer.

This plan has been divided into the following three sections:

1) Design of Drainage Control Structures for the Proposed Construction

2) Design of Sediment Control Structures 

3) Design of Drainage Control Structures for Reclamation

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

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

(b) The majority of undisturbed runoff will bewas previously diverted around the minesite
and/or beneath the sediment pond #1 by properly sized culverts.  Undisturbed diversion
culvert UC-1, is located on the northwest end of the site.  This diversion will allowed 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.

*NOTE* In the fall of 2016, a massive storm event caused UC-1 to become plugged.  Blockage
in the culvert is so extensive that removing the debris would be an enormous undertaking.  It has
been determined that replacing the culvert will be a safer and more cost-effective solution than
cleaning out the debris from the existing culvert.  A new 60" culvert (UC-1a) was constructed at
the beginning of the existing inlet location and extending below Pond 1, then attaching to the
existing 60" culvert near the existing spillway structures.  The existing plugged culvert will be
cut and removed as necessary for the installation of the new culvert, then sealed and abandoned
in place until final reclamation, when it will be removed in accordance with the approved
reclamation plan.  

1



Lila Canyon Mine January 2001

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

Design Parameters:

2.1 Precipitation
2.2 Flow
2.3 Velocity
2.4 Drainage Areas
2.5 Slope Lengths
2.6 Runoff
2.7 Runoff Curve Numbers
2.8 Culvert Sizing
2.9 Culverts
2.10 Main Canyon Culvert - Outlet Structure
2.11 Ditches

Tables:

Table 1 Undisturbed Watershed Summary
Table 2 Disturbed Watershed Summary
Table 3 Watershed Parameters
Table 4 Runoff Summary - Undisturbed Watershed (Not Draining to Pond) 
Table 5 Runoff Summary - Watersheds Draining to Sediment Pond
Table 6 Runoff Control Structure - Watershed Summary
Table 7 Runoff Control Structure - Flow Summary
Table 8 Disturbed Ditch Design Summary
Table 9 Disturbed Culvert Design Summary
Table 10 Undisturbed Culvert Design Summary

Figures:

Figure 1 Culvert Nomograph
Figure 2 Rip-Rap Chart
Figure 3 Disturbed Ditch Typical Section
Figure 4 Trash Rack - Culvert Inlet - Typical Section 
Figure 4A UC-1 Culvert Outlet 
Figure 7.26 Design of Outlet Protection - Barfield et al.
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Design Parameters

2.1 Precipitation

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

Frequency - Duration     Precipitation

10 year - 6 hour 1.30"
10 year - 24 hour 1.90"
25 year - 6 hour 1.50"
100 year - 6 hour 1.90"

4
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2.2 Flow

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

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

and

where L = watershed lag (hours)
l = 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:

where:

V = Velocity (fps)
R = Hydraulic Radius (ft.)
S = Slope (ft. per ft.)
n = Manning’s n; Table 3.1, p. 159,

“Applied Hydrology and Sedimentology for Disturbed Areas”, Barfield, Warner & Haan,
1983.

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

Structure Manning’s n

5
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Culverts (cmp)     0.024
Culverts (HDPE)     0.013
Unlined Disturbed Area Ditches     0.030
Lined Disturbed Area Ditches     0.032 - 0.040
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2.4 Drainage Areas

All drainage areas were determined directly from Plate 7-1, “Permit Area Hydrology
Map”, Plate 7-2, “Disturbed Area Hydrology/Watershed”, or Plate 7-5 “Proposed
Sediment Control”. 

2.5 Slopes, Lengths

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

2.6 Runoff Volume

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

where: Q = Runoff in inches
P = Precipitation in inches

CN = Runoff Curve Number

7



Lila Canyon Mine January 2001

2.7 Runoff Curve Numbers

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

Undisturbed (<30% slopes): 75
Undisturbed (>30% slopes): 83
Disturbed: 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 HW/D ratio equal to or greater than 1.0 or the slope were less than 2% the
Hydraulic Toolbox, Version 4.0 or later version computer program was used to determine
the pipe flow diameter using:

where: D = Required Diameter (feet)
Q = QP = Peak Discharge (cfs)
n = Roughness Factor (0.025 for CMP)
S = Slope (ft. per ft.)

9
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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 culverts.  These will
consist of 3/4" steel bars welded on 6" centers across the flared inlet structures of each
culvert.  Bars will be sloped from the front of the inlet structure up to the top of the
culvert.  This ramp configuration will allow trash, branches and other potential
obstructions to be swept up and away from the inlet rather than being impinged against
the grates during a flow event.  Rip rap will be placed around the flared inlet structure
and above it to a height of at least 6" above the required headwall for each culvert.  (See
Figure 4 for details).  Trash racks will be checked on a routine schedule and following
precipitation events and all trash, branches and other obstructions will be removed.

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

Disturbed area culverts and ditches are shown on the “Proposed Sediment Control”, Plate
7-5.  Culverts carrying disturbed drainage are designated with a DC-number (i.e. DC-1). 
Calculations for all disturbed area culverts and ditches are also included with this report,
along with design criteria.  Disturbed drainage areas draining to culverts and ditches are
marked with a DA-number (i.e. DA-1). It should be noted that at culvert DC-5, there is
accomodation for the introduction of discharge of mine water at a rate of 4.5 cfs (2,020
gpm).

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

All disturbed area culverts are temporary, and will be removed upon final reclamation.

2.10 Main Canyon Culvert - Outlet Structure

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

10
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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 a 0.1% slope.  The proposed
length has been increased to 20', to ensure adequate time for velocity reduction.  The
apron slope is kept at 0.1%.  Rip-rap size is conservatively placed at 12" D50 .  Rip-rap
will be placed to a depth of 1.5 D50 and will be placed on a 6" layer of 2" drain rock filter. 
Rip-rap will also be placed on the 2H:1V side slopes to the height of the culvert (5') at
the culvert outlet tapering to 3' at the outlet of the apron.  This rip-rap apron has been
sized and designed to adequately dissipate energy from flow velocities of a 100 year - 6
hour precipitation event and resist dislodgement.  The drain rock filter bed will also serve
to secure the rip-rap boulders firmly in place, to add an additional element of stability,
and prevent scouring underneath the armored apron.  (See Figure 4A for construction
details).  The natural channel below the culvert has a gradient of approximately 7.76%. 
When the flow is routed from the culvert across the apron to the natural channel, the
velocity is reduced from 6.31 fps at the culvert outlet to 1.54 fps at the outlet of the
apron.  (See Culvert Outlet Rip-Rap Apron Flow Velocity Calculations in Appendix 1.)

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

Please see note on page 1 regarding changes to UC-1 due to storm event in 2016.

11
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2.11 Ditches

All ditches will carry disturbed area drainage to the ponds.  Ditches are shown on the
“Proposed Sediment Control”, Plate 7-5, and are designated with a DD-number (i.e. DD-
1 for Disturbed Area Ditches) or UD-number (i.e. UD-1 for Undisturbed Area Ditches).

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

Ditches which exhibit expected flow velocities of 5 fps or greater will be lined with rip-
rap.  A typical cross-section is shown on Figure 3 and flow depths and areas for all lined
and unlined ditches are presented in Table 8 of this report.

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

All ditches will be inspected regularly, and maintained to the minimum dimensions to
provide adequate capacity for the design flow.  All ditches are temporary and will be
removed as described under the reclamation hydrology section. (Section 4)

12
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TABLE 1

Undisturbed Watershed Summary

Watershed Drains To Final

UA-1 UC-1 Right Fork Lila Canyon

UA-2 DD-1 Sediment Pond

UA-3 DD-1 Sediment Pond

UA-4 Sediment Pond Sediment Pond

UA-5a DD-14 Sediment Pond

UA-5b DD-15 By-Pass Culvert

UA-6a DD-2 Sediment Pond

UA-6b DD-2 Sediment Pond

UA-7 ASCA Area Left Fork Lila Canyon
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TABLE 2
Disturbed Watershed Summary

Watershed Drains To Final

DA-1 DD-1 Sediment Pond
DA-2 DD-2 Sediment Pond
DA-3 DD-3 Sediment Pond
DA-4 DD-4 Sediment Pond
DA-5 DD-5a Sediment Pond
DA-6a DC-6 Sediment Pond
DA-6b DC-6 Sediment Pond
DA-7 DC-7 Sediment Pond
DA-8 DC-8 Sediment Pond
DA-9 DC-9 Sediment Pond
DA-10 DD-7 Sediment Pond
DA-11 DD-7 Sediment Pond
DA-12 DD-8 Sediment Pond
DA-13a DD-15 Sediment Pond
DA-13b DD-9 Sediment Pond
DA-14a DD-10 Sediment Pond
DA-14b DD-15 Sediment Pond
DA-15a DD-11a Sediment Pond
DA-15b DD-11b Sediment Pond
DA-16 DD-13 Sediment Pond
DA-17 POND 2 Sediment Pond
DA-18 DD-17 Sediment Pond
DA-19 DD-18 Sediment Pond
Fan Portal ASCA Area Right Fork Lila Canyon
TS-1 Topsoil Berm Sediment Pond
POND 1 Sediment Pond Sediment Pond
POND 2 Sediment Pond Sediment Pond

14
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TABLE 3

Watershed Parameters

Watershed
Area 
(Acre)

Hydraulic
Length (ft.)

Elevation
Change (ft.)

% 
Slope CN

Undisturbed Watersheds

UA-1 258.29 9475 2020 21.32 75

UA-2 1.63 1360 1000 74.26 83

UA-3 2.40 660 410 62.12 83

UA-4 14.08 1950 595 30.51 83

UA-5a 1.05 340 54 15.88 75

UA-5b 1.63 600 68 11.33 75

UA-6a 0.54 230 80 34.78 83

UA-6b 0.46 90 30 33.33 83

UA-7 0.90 100 30 30.00 75

Disturbed Watersheds

DA-1 1.25 610 79 12.95 90

DA-2 0.30 330 47 14.24 90

DA-3 0.25 240 10 4.17 90

DA-4 0.50 295 51 17.29 90

DA-5 2.87 580 103 17.76 90

DA-6a 0.17 150 28 18.67 90

DA-6b 0.50 315 61 19.37 90

DA-7 0.22 170 33 19.41 90

DA-8 0.41 400 50 12.50 90

DA-9 0.30 290 32 11.03 90

DA-10 0.13 250 35 14.00 90

DA-11 0.25 230 20 8.70 90

DA-12 4.38 875 85 9.71 90

DA-13a 1.29 480 59 12.29 90

DA-13b 2.05 470 32 6.81 90

DA-14a 0.59 630 43 6.83 90

DA-14b 0.63 720 43 5.97 90

DA-15a 1.55 650 87 13.38 90

DA-15b 3.11 710 71 10.00 90

DA-16 0.22 200 24 12.00 90

TS-01 1.87 310 53 17.10 75

POND 1 1.92 815 30 3.68 100
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TABLE 3 (Continued)

Watershed Parameters

Watershed
Area 
(Acre)

Hydraulic
Length (ft.)

Elevation
Change (ft.)

% 
Slope CN

Disturbed Watersheds

DA-17 1.12 240 11 4.58 90

DA-18 0.48 370 37 10.00 90

DA-19 0.55 710 63 8.87 90

Fan Portal 0.60 195 25 12.82 90

POND 2 0.47 234 30 12.82 100
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TABLE 4

Runoff Summary
Undisturbed Watersheds (Not Draining to Ponds)

Watershed 10 yr. / 6 hr.
Peak Flow - cfs

25 yr. / 6 hr.
Peak Flow - cfs

100 yr. / 6 hr.
Peak Flow - cfs

10 yr. / 24 hr.
Peak Flow - cfs

10 yr. / 24 hr.
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
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TABLE 5

Runoff Summary
Watershed Drainage to Sediment Pond

Watershed
10 yr. / 6 hr. 

Peak Flow-cfs 
25 yr. / 6 hr.

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

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

Undisturbed Watersheds draining to Pond #1

UA-2 0.40 0.58 1.12 0.09

UA-3 0.62 0.89 1.70 0.13

UA-4 3.00 4.48 9.00 0.74

UA-5a 0.04 0.12 0.46 0.03

UA-5b 0.06 0.15 0.55 0.05

UA-6a 0.14 0.20 0.39 0.03

UA-6b 0.12 0.18 0.33 0.02

Disturbed Watersheds

DA-1 0.64 0.82 1.29 0.11

DA-2 0.16 0.20 0.32 0.03

DA-3 0.13 0.17 0.26 0.02

DA-4 0.26 0.34 0.53 0.04

DA-5 1.48 1.90 3.00 0.24

DA-6a 0.09 0.12 0.18 0.01

DA-6b 0.26 0.34 0.53 0.04

DA-7 0.12 0.15 0.23 0.02

DA-8 0.21 0.27 0.43 0.03

DA-9 0.16 0.20 0.32 0.03

DA-10 0.07 0.09 0.14 0.01

DA-11 0.13 0.17 0.26 0.02

DA-12 2.16 2.79 4.46 0.37

DA-13a 0.66 0.85 1.35 0.11

DA-13b 1.04 1.34 2.12 0.37

DA-14a 0.29 0.38 0.60 0.56

DA-14b 0.31 0.40 0.64 0.05

DA-15a 0.79 1.02 1.60 0.13

DA-15b 1.56 2.01 3.20 0.26

DA-16 0.12 0.15 0.23 0.02

TS-1 0.96 1.24 1.95 0.05

POND 1 19.66 24.81 39.74 3.19
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TABLE 5 (Continued)

Runoff Summary
Watershed Drainage to Sediment Pond

Watershed
10 yr. / 6 hr. 

Peak Flow-cfs 
25 yr. / 6 hr.

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

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

Disturbed Watersheds

Fan Portal 0.21 0.27 0.40 0.43

DA-17 0.58 0.74 1.17 0.09

DA-18 0.25 0.32 0.50 0.04

DA-19 0.27 0.35 0.56 0.05

POND 2 1.10 1.41 1.17 0.26
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TABLE 6

Runoff Control Structure
Watershed Summary

Structure Type Contributing Watersheds/Structures

UC-1 Culvert UA-1, Fan Portal, Sediment Pond Overflow (Abandoned in Fall of 2016)

UC-1a Culvert UA-1a, Fan Portal, Sediment Pond Overflow (Replacing UC-1)

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

DC-1 Culvert DD-1

DD-2 Ditch DC-1, DA-2, UA-6a, UA-6b

DC-2 Culvert DD-2

DD-3 Ditch DA-3

DC-3 Culvert DD-3

DD-4 Ditch DA-4, DC-2, DC-3

DC-4 Culvert DD-4

DD-5a Ditch DA-5

DD-5b Ditch DD-5a

DD-6 Ditch DA-6a

DC-5 Culvert DD-5b, DD-6, Mine Water

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

DC-7 Culvert DC-6, DA-7

DC-8 Culvert DC-7, DA-8

DC-9 Culvert DC-8, DA-9 

DD-7 Ditch DC-9, DA-10, DA-11

DC-10 Culvert DD-7

DD-8 Ditch DC-7, DA-12

DC-11 Culvert DD-8

DD-9 Ditch DC-11, DA-13b
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TABLE 6

Runoff Control Structure
Watershed Summary

Structure Type Contributing Watersheds/Structures

DC-12a Culvert DD-9

DC-12b Culvert DC-12a

DC-12c Culvert DC-12b

DC-12d Culvert DC-12c

DD-10 Ditch DA-14a

DD-11a Ditch DA-15a

DD-11b Ditch DA-15b

DD-12 Ditch DD-11a, DD-11b

DD-13 Ditch DA-16

DD-14 Ditch DD-12, DD-13, UA-5a

DD-15 Ditch DD-14, DA-13a, DA-14b, UA-5b

DD-16 Ditch DC-12d, DD-10, DD-15

DD-17 Ditch DA-18

DD-18 Ditch DA-19

DC-13 Culvert DD-18

DC-14 Culvert DC-13, DD-17
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TABLE 7

Runoff Control Structure
Flow Summary

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

25yr. /6hr.
Peak Flow-cfs

10yr. / 24hr.
Peak Flow-cfs

100yr. / 6hr.
Peak Flow-cfs

UC-1* Culvert 33.07 38.77 60.15 55.60

UC-1a* Culvert 33.07 38.77 60.15 55.60

DD-1 Ditch 1.66 0.66 4.11 - -

DC-1 Culvert 1.66 1.49 4.11 - -

DD-2 Ditch 2.08 1.81 5.15 - -

DC-2 Culvert 2.08 1.81 5.15 - -

DD-3 Ditch 0.13 0.14 0.26 - -

DC-3 Culvert 0.13 0.14 0.26 - -

DD-4 Ditch 2.47 2.44 5.94 - -

DC-4 Culvert 2.47 2.44 5.94 - -

DD-5a Ditch 1.48 0.18 3.00 - -

DD-5b Ditch 1.48 0.18 3.00 - -

DD-6 Ditch 0.09 3.46 0.18 - -

DC-5 Culvert 6.07 3.61 7.68 - -

DC-6 Culvert 8.94 3.89 14.15 - -

DC-7 Culvert 9.06 0.11 14.38 - -

DC-8 Culvert 9.27 0.11 14.81 - -

DC-9 Culvert 9.43 0.11 15.13 - -

DD-7 Ditch 9.63 0.11 15.53 - -

DC-10 Culvert 9.63 0.11 19.99 - -

DD-8 Ditch 11.79 4.00 19.99 - -

DC-11 Culvert 11.79 2.06 22.11 - -

DD-9 Ditch 12.83 1.52 22.11 - -

DC-12a Culvert 12.83 3.58 22.11 - -

DC-12b Culvert 12.83 3.12 22.11 - -
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TABLE 7

Runoff Control Structure
Flow Summary

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

25yr. /6hr.
Peak Flow-cfs

10yr. / 24hr.
Peak Flow-cfs

100yr. / 6hr.
Peak Flow-cfs

DC-12c Culvert 12.83 3.12 22.11 - -

DC-12d Culvert 12.83 0.12 22.11 - -

DD-10 Ditch 0.29 3.71 0.60 - -

DD-11a Ditch 0.79 0.05 1.60 - -

DD-11b Ditch 1.56 0.05 3.20 - -

DD-12 Ditch 2.35 1.68 4.80 - -

DD-13 Ditch 0.12 1.68 0.23 - -

DD-14 Ditch 2.51 0.62 5.49 - -

DD-15 Ditch 3.54 1.56 8.03 - -

DD-16 Ditch 16.66 2.18 30.74 - -

DD-17 Ditch 0.25 3.86 0.50 - -

DD-18 Ditch 0.27 4.50 0.56 - -

DC-13 Culvert 0.27 4.50 0.56 - -

DC-14 Culvert 0.52 4.74 1.73 - -

POND 1 Pond 19.66 24.81 39.74 - -

POND 2 Pond 1.10 1.41 1.17 - -

*  UC-1flowUC-1 (Abandoned in Fall of 2016) was replaced by UC-1a: flow values includes sum of peak flows for
UA-1a from Table 4 and  25yr-6hr Sediment Pond 1 peak flow of 24.81 cfs & Fan Portal flow from Table 5- 0.27cfs.
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TABLE 8

Disturbed Ditch Design Summary

Ditch DD-1 DD-2 DD-3 DD-4 DD-5a DD-5b

Slope (%) 13.01 11.98 1.11 13.56 3.33 55.45

Length (ft.) 607 334 180 295 390 110

Manning’s No. 0.035 0.035 0.03 0.035 0.03 0.04

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

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

Peak Flow 10/6 (cfs) 1.66 2.08 0.13 2.47 1.48 1.48

Peak Flow 10/24 (cfs) 4.11 5.15 0.26 5.94 3.00 3.00

Flow Depth (ft.) 10/6 0.17 0.19 0.24 0.21 0.21 0.11

Flow Depth (ft.) 10/24 0.27 0.32 0.31 0.35 0.32 0.17

Flow Area (ft.2) 10/6 0.41 0.49 0.11 0.51 0.52 0.25

Flow Area (ft.2) 10/24 0.77 0.93 0.18 0.93 0.84 0.40

Velocity (fps) 10/6 4.03 4.22 1.17 4.86 2.84 5.93

Velocity (fps) 10/24 5.35 5.55 1.39 6.39 3.55 7.58

Rip-Rap Req’d (Y/N) N N N N N Y

Rip-Rap D50 - - - - - 3"

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

Disturbed Ditch Design Summary

Ditch DD-6 DD-7 DD-8 DD-9 DD-10 DD-11a DD-11b

Slope (%) 7.50 8.11 2.22 3.10 6.00 0.97 0.51

Length (ft.) 200 148 142 265 417 206 394

Manning’s No. 0.03 0.035 0.03 0.035 0.03 0.03 0.03

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

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

Peak Flow 10/6 (cfs) 0.09 9.63 11.79 12.83 0.29 0.79 1.56

Peak Flow 10/24 (cfs) 0.18 15.53 19.99 22.11 0.60 1.60 3.20

Flow Depth (ft.) 10/6 0.14 0.52 0.74 0.77 0.23 0.48 0.37

Flow Depth (ft.) 10/24 0.63 0.66 0.97 1.01 0.31 0.62 0.55

Flow Area (ft.2) 10/6 0.04 1.56 2.58 2.72 0.11 0.45 1.03

Flow Area (ft.2) 10/24 0.07 2.21 3.80 3.47 0.19 0.77 1.72

Velocity (fps) 10/6 2.18 6.16 4.56 4.71 2.68 1.74 1.52

Velocity (fps) 10/24 2.59 7.04 5.26 5.45 3.22 2.08 1.87

Rip-Rap Req’d (Y/N) N Y N N N N N

Rip-Rap D50 - 3" - - - - -

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

Disturbed Ditch Design Summary

Ditch DD-12 DD-13 DD-14 DD-15 DD-16 DD-17 DD-18

Slope (%) 30.86 5.16 11.01 5.97 2.29 8.43 7.75

Length (ft.) 81 155 327 720 260 415 710

Manning’s No. 0.04 0.03 0.032 0.03 0.03 0.03 0.03

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

*Bottom Width (ft.) 0.0 2.0 2.0 2.0 4.0 0.0 0.0

Peak Flow 10/6 (cfs) 2.35 0.12 2.51 3.54 16.66 0.25 0.27

Peak Flow 10/24 (cfs) 4.80 0.23 5.49 8.03 30.74 0.50 0.56

Flow Depth (ft.) 10/6 0.17 0.17 0.21 0.30 0.66 0.21 0.22

Flow Depth (ft.) 10/24 0.26 0.22 0.33 0.47 0.92 0.27 0.28

Flow Area (ft.2) 10/6 0.41 0.06 0.52 0.77 3.51 0.09 0.09

Flow Area (ft.2) 10/24 0.66 0.10 0.89 1.38 5.39 0.14 0.16

Velocity (fps) 10/6 5.74 2.03 4.84 4.57 4.75 2.94 2.90

Velocity (fps) 10/24 7.26 2.39 6.18 5.84 5.70 3.49 3.48

Rip-Rap Req’d (Y/N) Y N N N N N N

Rip-Rap D50 3" - - - - - -

Note: Slope/Lengths from Plate 7-2.
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TABLE 9

Disturbed Culvert Design Summary

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

Slope (%) 11.67 10.00 53.85 9.81 4.60 28.04

Length (ft.) 60 60 65 270 250 107

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 2.47 6.07 8.94

Peak Flow 10/24 (cfs) 2.85 3.37 0.21 0.17 0.17 0.17

Diam. Proposed (ft.) 1.5 1.5 1.5 2.0 2.0 2.0

Velocity (fps) 10/6 6.72 6.79 5.32 6.86 6.80 14.50

Rip-Rap D50 3" 3" 3" 3" 3"- -*

Note: Slope/Lengths from Plate 7-5.
Velocity: (Haestad Methods, Flowmaster Program)

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

Disturbed Culvert Design Summary

Culvert DC-7 DC-8 DC-9 DC-10 DC-11 DC-12a

Slope (%) 7.74 5.99 5.91 2.27 3.31 0.48

Length (ft.) 155 167 186 60 35 140

Manning’s No. 0.024 0.024 0.024 0.024 0.024 0.015

Peak Flow 10/6 (cfs) 9.06 9.27 9.43 9.63 11.79 12.83

Peak Flow 10/24 (cfs) 14.38 14.81 15.13 15.53 19.99 22.11

Diam. Proposed (ft.) 2.0 2.0 2.0 2.0 2.0 2.5

Velocity (fps) 10/6 9.18 8.41 8.41 5.94 7.20 5.15

Rip-Rap D50 3" 3" 3" 3" 3" -*

Note: Slope/Lengths from Plate 7-5.
Velocity: (Haestad Methods, Flowmaster Program)

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

Disturbed Culvert Design Summary

Culvert DC-12b** DC-12c** DC-12d DC-13 DC-14 SP2-1*

Slope (%) 1.55 2.46 -0.12 2.22 11.2 0.50

Length (ft.) 79 357 9 45 25 165

Manning’s No. 0.015 0.015 0.015 0.024 0.024 0.024

Peak Flow 10/6 (cfs) 12.83 12.83 12.83 0.27 0.52 -

Peak Flow 10/24 (cfs) 22.11 22.11 22.11 0.56 1.06 2.72*

Diam. Proposed (ft.) 2.0 2.0 2.5 1.5 1.5 1.50

Velocity (fps) 10/6 8.80 10.65 4.74 2.72 5.80 2.45

Rip-Rap D50 3" 3" - - 3" -

Note: Slope/Lengths from Plate 7-5.
Velocity: (Haestad Methods, Flowmaster Program)

* SP2-1 Peak Flow is a 25/6 event
** Discharge is into a manhole - no riprap required
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TABLE 10

Undisturbed Culvert Design Summary

Culvert UC-1 UC-1a

Min. Slope (%)** 0.50 0.50

Length (ft.) 480 480

Manning’s No. 0.025 0.025

Peak Flow 10/6 (cfs)* 33.07 33.07

Peak Flow 100/6 (cfs)* 55.60 55.60

Diam. Proposed (ft.) 5.00 5.00

Velocity (fps) 100/6 5.22 5.22

* Note:    Peak flow values include 25 year-6 hour flow from Sediment Pond 1 (see Tables 4 and 7).
** Pipe slope from Plate 7-6a.
*** UC-1 was abandoned in 2016 and replaced with UC-1a. See note on page 1 and Plate #1 of 1 for full
information.
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DESIGN OF SEDIMENT CONTROL STRUCTURES
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3.2 Sediment Yield
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3.4 Sediment Pond Summary

Tables:

Table 11 Sediment Pond Design
Table 12a Sediment Pond #1 - Stage Volume Data
Table 12b Sediment Pond #2 - Stage Volume Data
Table 13a Sediment Pond #1 - Stage Discharge Data
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Figure 5.4 Depth of 2-year, 6-hour rainfall - Barfield et al.
Figure 5.15 Slope-effect Chart - Barfield et al.

Plates: 
Plate #1 of 1 UC-1a Culvert
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3.1 Design and Construction Specifications for Sedimentation Pond

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

C The sediment pond #1 will be located in an existing low area where the Right
Fork of Lila Canyon passes beneath the existing road.  The existing road fill and
culvert will be removed, and the pond embankment (road fill) will be
reconstructed and compacted.  The existing culvert will be replaced with UC-1
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.

C 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.

C 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.

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

C 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.

C Decanting of the pond, as required, will be accomplished by use of a decant pipe
with an inverted inlet as shown on Plate 7-6.  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.

C Slopes of the embankments shall not be steeper than 2h:1v, inside or outside, with
a total of the inslope and outslope not less than 5h:1v, except where areas of the
pond are incised.
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C External slopes of the impoundment will be planted with an approved seed mix to
help prevent erosion and promote stability.

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

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

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

A = (R) (K) (LS) (CP)

Where the variables R, K, LS, and CP are defined as follows:

Variable “R” is the rainfall factor which can be estimated from R = 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
14.34.

Variable “K” is the soil erodibility factor.  For disturbed areas, the “K” value is
conservatively estimated to be 0.5.  For disturbed runoff, but uncompacted and ungraded
areas, “K” is estimated at 0.320.  “K” is estimated to be 0.035 for undisturbed areas.

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

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

Site          CP Factor

Compacted Areas 1.20
Disturbed/Uncompacted Areas 0.20
Undisturbed Areas 0.15

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

(ac)
Slope

Length 
(Ft)

Slope
(%)

LS CP A
(T/ac)

Yield
(ac-ft)

Draining to Sediment Pond 1
DA-1 14.34 0.500 1.25 610 12.95 4.99 1.20 42.93 0.0246
DA-2 14.34 0.500 0.30 330 14.24 4.26 1.20 36.67 0.0051
DA-3 14.34 0.500 0.25 240 4.17 0.59 1.20 5.09 0.0006
DA-4 14.34 0.500 0.5 295 17.29 5.50 1.20 47.29 0.0109
DA-5 14.34 0.500 2.87 580 17.76 8.05 1.20 69.26 0.0913
DA-6a 14.34 0.500 0.17 150 18.67 4.44 1.20 38.20 0.0030
DA-6b 14.34 0.500 0.50 315 19.37 6.83 1.20 58.79 0.0135
DA-7 14.34 0.500 0.22 170 19.41 5.04 1.20 43.36 0.0044
DA-8 14.34 0.500 0.41 400 12.50 3.82 1.20 32.90 0.0062
DA-9 14.34 0.500 0.30 290 11.03 2.69 1.20 23.14 0.0032
DA-10 14.34 0.500 0.13 250 14.00 3.61 1.20 31.06 0.0019
DA-11 14.34 0.500 0.25 230 8.70 1.68 1.20 14.50 0.0017
DA-12 14.34 0.500 4.38 875 9.71 3.86 1.20 33.22 0.0668
DA-13a 14.34 0.500 1.29 480 12.29 4.08 1.20 35.12 0.0208
DA-13b 14.34 0.500 2.05 470 6.81 1.71 1.20 14.75 0.0139
DA-14a 14.34 0.500 0.59 630 6.83 1.99 1.20 17.13 0.0046
DA-14b 14.34 0.500 0.63 720 5.97 1.79 1.20 15.36 0.0044
DA-15a 14.34 0.500 1.55 650 13.38 5.42 1.20 46.66 0.0332
DA-15b 14.34 0.500 3.11 710 10.00 3.63 1.20 31.24 0.0446
DA-16 14.34 0.500 0.22 200 12.00 2.54 1.20 21.84 0.0022
UA-2 14.34 0.500 1.63 1360 73.53 110.75 0.15 119.11 0.0891
UA-3 14.34 0.500 2.40 660 62.12 62.05 0.15 66.73 0.0735
UA-4 14.34 0.500 14.08 1950 30.51 36.93 0.15 38.64 0.2498
UA-5a 14.34 0.500 1.05 340 15.88 5.15 0.15 5.53 0.0027
UA-5b 14.34 0.500 1.63 600 11.33 4.03 0.15 4.33 0.0032
UA-6a 14.34 0.500 0.54 230 34.78 15.27 0.15 16.42 0.0041
UA-6b 14.34 0.500 0.46 90 33.33 8.92 0.15 9.59 0.0020
TS-01* 14.34 0.500 1.87 660 17.10 8.08 0.20 11.58 0.0099
POND 1 14.34 0.500 1.92 340 3.68 0.59 1.20 5.11 0.0045
TOTAL 0.7957

Draining to Sediment Pond 2
DA-17 14.34 0.500 1.12 240 4.58 0.66 1.20 5.68 0.0029
DA-18 14.34 0.500 0.48 370 10.00 2.62 1.20 22.55 0.0050
DA-19 14.34 0.500 0.55 710 8.87 3.05 1.20 26.22 0.0066
POND 2 14.34 0.500 0.47 45 12.82 1.33 1.20 11.48 0.0025
TOTAL 0.0269

* Disturbed Runoff / Uncompacted Area
** Paved Areas
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3.3 Sediment Pond Volume

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

Sediment Pond #1 Design

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

2. Runoff Volume - (3.17 ac-ft, from Table 5, 10yr/24hr Vol) = 3.17 ac-ft    (1)

3. Sediment Storage Volume
    USLE 0.7957 ac-ft./yr. x 3.5 yrs. = 2.87 ac-ft

4. Total Required Pond Volume
    3.17 + 2.87 = 6.04 ac-ft

5. Peak Flow (25 yr. - 6 hr. event) = 24.81 cfs    (2)

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

13.04 ac-ft

7. Mine water storage (3) 7.00 ac-ft
(1) This includes flow from UA-5 within mine boundary.  There is a possibility that this undisturbed area may be

needed if the surface facilities were to be expanded.
(2) This is to allow for flow from UA-5.  There is a possibility that UA-5 may be needed if the surface facilities

were to be expanded.
(3) difference in storage between the top of the require storm water storage and the spillway elevation
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TABLE 12a

Sediment Pond #1
Stage/Volume Data

Elevation Area 
(sq. ft.)

Volume 
(cu. ft.)

Acc. Volume 
(ac. ft.)

Remarks

5839 26870 0 0.00 Bottom of Pond

5830 28640 27755 0.64

5831 30480 29560 1.32 Sediment Storage - 2.87 ac-ft

5842 32320 31400 2.04

5843 34210 33265 2.80 Sediment Cleanout Level 5843.6

5844 36140 35175 3.61 Decant 5844.6 - 4.21 ac-ft

5845 38110 37125 4.46 Runoff Storage - 3.17 ac-ft

5846 40120 39115 5.36

5847 42160 41140 6.30 Runoff + Sed Storage - 6.04 ac-
ft

5848 44260 43210 7.29

5849 46390 45325 8.33

5850 48550 47470 9.42 Mine Water Storage - 7.00 ac-ft

5851 50970 49760 10.57

5852 53490 52230 11.77

5853 55010 54250 13.01 Principal Spillway - 5853

5854 56590 55800 14.29 Emergency Spillway - 5854

5855 58380 57485 15.61 Top of Embankment
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TABLE 11b

Sediment Pond #2 Design

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

2. Runoff Volume - (from Table 5, 10yr/24hr) = 0.31 ac-ft.

3. Sediment Storage Volume
    USLE 0.0269 ac-ft./yr. x 3 yrs. = 0.08 ac-ft

4. Total Required Pond Volume
    0.31 + 0.08 = 0.39 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

* Peak Flow values from Table 5, sum of all contributing watersheds.

49



Lila Canyon Mine January 2001

TABLE 12b

Sediment Pond #2
Stage/Volume Data

Elevation Area 
(sq. ft.)

Volume 
(cu. ft.)

Acc. Volume 
(ac. ft.)

Remarks

5845 0 0 0 Bottom of Pond 5845.0

5846 312 156 0.00

5847 6935 3623.5 0.08 Sediment Cleanout Level 5847.0

5848 8045 7490 0.26 Decant 5847.9

5849 8650 8348 0.45

5850 9270 8960 0.65 Principal Spillway 5849.61

5851 9910 9590 0.87

5852 10560 10235 1.11 Emergency Spillway 5851.25

5853 11230 10895 1.36

5854 11920 11575 1.62

5855 12890 12406 1.91

5855.5 14120 6753 2.06 Top of Embankment
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TABLE 13a

Sediment Pond #1
Stage/Discharge Data

Head above
Spillway(ft.)

Q (cfs)
Weir Controlled

Q (cfs)
Orfice Controlled

Q (cfs)
Pipe Flow Controlled

0.0 - - -

0.2 2.53 15.22 95.68

0.4 7.15 21.53 96.23

0.6 13.14 26.36 96.77

0.8 20.23 30.44 97.31

1.0 28.27 34.04 97.85

1.2 37.17 37.28 98.38

1.4 46.84 40.27 98.91

1.6 57.22 43.05 98.91

1.8 68.28 45.66 99.44

2.0 79.97 48.13 99.97

Note: 1- 25 year - 6 hour flow = 24.81 cfs.
2- Flow will be weir controlled at a head of 0.91' over riser inlet.

Weir Controlled
Q = CLH1.5; where: C= 3.0, L= Circumference of Riser = 9.4248', R=1.5'
Orfice Controlled
Q = C’a (2gH)0.5; where: C= 0.6, a= Area of Riser = 7.0686 ft2, R=1.5',  g= 32.2 ft/sec2

Pipe Flow Controlled
Q = a (2gH’)0.5 ; where a = Area of Pipe = 7.07 ft2, R = 1.5'
(1+Ke+Kb+KcL)0.5 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'
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TABLE 13b

Sediment Pond #2
Stage/Discharge Data

Head above
Spillway (ft.)

Q (cfs)
Weir Controlled

Q (cfs)
Orfice Controlled

Q (cfs)
Pipe Flow Controlled

0.0 - - -

0.2 0.84 1.69 5.81

0.4 2.38 2.39 5.88

0.6 4.38 2.93 5.95

0.8 6.74 3.38 6.02

1.0 9.42 3.78 6.09

1.2 12.39 4.14 6.16

1.4 15.61 4.47 6.22

1.6 19.07 4.78 6.29

1.8 22.76 5.07 6.36

2.0 26.66 5.35 6.42

Note: 1- 25 year - 6 hour flow =1.41 cfs.
2- Flow will be Weir controlled at a head of 0.36' over riser inlet.

Weir Controlled
Q = CLH1.5; where: C= 3.0, L= Circumference of Riser =3.14', R=0.5'
Orfice Controlled
Q = C’a (2gH)0.5; where: C= 0.6, a= Area of Riser = 0.79 ft2, R=0.5',  g= 32.2 ft/sec2

Pipe Flow Controlled
Q = a (2gH’)0.5 ; where a = Area of Pipe = 0.79 ft2, R = 0.5'
(1+Ke+Kb+KcL)0.5 H’ = Head = H + 6.0 (Riser) + 0.8 (Slope) + 0.6*2 (barrel height)

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

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

b) The required volume for Sediment Pond #1 is calculated at 6.04 acre feet, including
3.5 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 7 acre-foot in Pond 1 will be used for optional mine
water handling. The required volume for Sediment Pond #2 is calculated at 0.39 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.

53



Lila Canyon Mine January 2001

DESIGN OF DRAINAGE CONTROL STRUCTURES
FOR

RECLAMATION

Reclamation Hydrology:

4.1 General
4.2 Reclamation Area Drainage Control

Tables:

Table 14 Final Reclamation - Drainage Areas Contributing to Structures
Table 15 Final Reclamation - Drainage Structure Flow Summary
Table 16 Final Reclamation - Reclamation Structure Design Parameters
Table 17 Final Reclamation - Reclamation Structure Flow Calculations

Figures:

Figures 5 Filter Fence Construction
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Reclamation Hydrology

4.1 General

Upon completion of operations at the Lila Canyon Minesite, the portals will be sealed and
backfilled and all structures will be removed except for the sediment ponds, bypass culvert
UC-1, 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, reclaimed ditches RD-1 and
RD-2 and temporary sediment controls such as straw bales or silt fences installed in the
undisturbed drainages.

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

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

When the vegetation and sediment contribution levels meet requirements for Phase 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-1 and RD-2 will also be removed, regraded and reseeded.  Culvert
UC-1 will be cut off at the location of the principal pond spillway.

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

55



Lila Canyon Mine January 2001

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

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

The pond embankment will be narrowed to facilitate the even character of the Lila Canyon
Road.  The 60 inch bypass culvert (UC-1) will be removed to within six feet of the road
embankment.  A newly formed channel will be constructed at an approximate four percent
grade to intercept the inlet of the culvert at its intersection of the road.  The road
embankment and associated new channel will be armored by the Operator with an
underlayment of filter gravel, with D50 -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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TABLE 14

Final Reclamation
Drainage Areas Contributing to Structures

Channel Contributing Watershed/Structure

RD-1 RW-1

RD-2 RW-2

UC-1UC-1/UC-1a UA-1, UA-4, RD-1

TABLE 15

Final Reclamation
Drainage Structure Flow Summary

Channel *100/6 Flow (cfs)

RD-1 13.26

RD-2 10.89

UC-1UC-1/UC-1a **72.62

* CN = 83.
** Combined flow for watersheds UA-1, UA-4, and RW-2.
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TABLE 16

Final Reclamation
Reclamation Structure Design Parameters

Channel Bottom
Width (ft.)

Side Slope
H:V

Slope % Reclaimed
Depth (ft.)

Manning’s
No.

RD-1 3 2:1 5.00 1.5 0.035

RD-2 3 2:1 10.00 1.5 0.035

UC-1UC-
1/UC-1a

60" Diam. - 0.90* 60" Diam. 0.025

* Pipe slope for Plate 7-6

TABLE 17

Final Reclamation
Reclamation Structure Flow Calculations

Channel RD-1 RD-2 UC-1

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

Peak Flow (cfs) 13.26 10.89 72.62

Velocity (fps) 5.44 6.52 6.74

Required Area (ft.2) 2.44 1.67 10.80

Flow Depth (ft.) 0.58 0.43 2.69
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Alternate Sediment Control for Fan Site and Topsoil Storage Area

5.1 ASCA Areas

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

The ventilation breakouts are just punch outs and will have insignificant disturbance associated with
them. (Plate 5-2) However, they are addressed as ASCA’s and are addressed here even though there
will be only insignificant surface disturbance. The ASCA’s will be seeded upon final reclamation.
 
The topsoil collected from the topsoil storage area sites will be located downslope from the sites and
will be used in the construction of the berm.  The berm will be constructed a minimum of two feet
high and have 2:1 side slopes.  The berm will control the flow from a 10 year-24 hour precipitation
event.  Silt fence will be selectively placed to help control run-off.  The berm will be stabilized with
vegetation to prevent erosion.  As much as practical, the vegetation techniques used on the main
topsoil pile will be utilized on the fan topsoil berm.  

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

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

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

Insignificant surface disturbance. 

5.3 Topsoil Storage Area

Acreage: 2.61 acres
Design Storm:10 year/24 hour: 1.90"
CN: 90
S:    1.111
Q= (P-0.25S)2

        P+0.8S  = 1.01" of runoff

Total run-off = 0.22 acre feet

5.4 Water Treatment Area

Acreage: 0.37 acres
Design Storm:10 year/24 hour: 1.90"
CN: 90
S:    1.111
Q= (P-0.2S)2

        P+0.8S  = 1.01" of runoff

Total run-off = 0.03 acre feet
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Chapter 7

700. HYDROLOGY

710. Introduction

711. General Requirements

711.100 The existing hydrologic resources of the proposed Lila Canyon
Mine area are detailed under section 720.

711.200 The proposed operations and potential impacts to the
hydrologic balance are described in Sections 728 and 730.

711.300 All methods and calculations utilized to achieve compliance
with hydrologic design criteria and plans are described in
Section 740 and Appendix 7-4.

711.400 Applicable performance standards

711.500 Reclamation hydrology is described in Section 760 and in
Appendix 7-4.

712. All cross sections, maps and plans required by R645-301-722 as appropriate,
and R645-301-731.700 have been prepared and certified according to R645-
301-512.

713. Impoundments will be inspected as described under Section 514.300:

A professional engineer or specialist experienced in the construction of
impoundments will inspect the impoundment.

Inspections will be made regularly during construction, upon completion of
the construction, and at least yearly until removal of the structure or release
of the performance bond.

The qualified, registered professional engineer will promptly, after each
inspection, provide to the Division, a certified report that the impoundment
has been constructed and maintained as designed and in accordance with
the approved plan and the R645 Rules.  The report will include discussion of
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any appearances of instability, structural weakness or other hazardous
conditions, depth and elevation of any impounded waters, existing storage
capacity, any existing or required monitoring procedures and instrumentation
and any other aspects of the structure affecting stability. (See Appendix 5-2
for the inspection form).

A copy of the report will be retained at or near the mine site.

There are no impoundments at this site subject to MSHA, 30 CFR 77.216;
therefore, weekly inspections are not required.

Impoundments not subject to MSHA, 30 CFR 77.216 will be examined at
least quarterly by a qualified person designated by the operator for
appearance of structural weakness and other hazardous conditions.

720. Environmental Description

721. General.  The following information will present a description of the existing,
pre-mining hydrologic resources within the proposed permit and adjacent
areas.  This information will be used to aid in determining if these areas will
be affected or impacted by the proposed coal mining activities.

The proposed Lila Canyon Mine is located, in the southwestern portion of the
Book Cliffs in Emery County, Utah, approximately 2 miles south of the old
Horse Canyon Mine, formerly operated by Geneva Steel Company.  The
proposed mining will be in the Upper (and possibly Lower) Sunnyside Seam
of the Blackhawk Formation.

Existing hydrologic resources of the area consist of: Surface water resources
- intermittent by rule with ephemeral flow streams; and Groundwater
resources - springs and seeps and perched, isolated aquifers.  These
resources have been evaluated using hydrologic data from the Horse Canyon
Mine, water level piezometers, and seep/spring inventory data of the
proposed mine and adjacent areas.  Plates 7-1 and 7-1A show the locations
of the surface drainages, springs and seeps, and piezometers.
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722. Cross Sections and Maps

722.100 Subsurface Water.  The locations where subsurface water,
including springs and seeps, have been identified are presented on Plates 6-
1 and 7-1 and data results are included in Appendix 7-1.  Relevant cross
sections of subsurface water, geology, and drill holes are shown on Plate 6-
1.  Where sufficient data are available, the seasonal head differences are
presented on contour maps (see Figure 7-2A) and on a piezometer
hydrograph plot (see Figure 7-2B).

722.200 Surface Water.  Location of all streams and stockwatering ponds
or tanks in the area of the mine are shown on Plate 7-1.  There are no
perennial streams, lakes or ponds known to exist within the proposed permit
or adjacent areas.  

A new diversion work was thought to have been constructed by the BLM in
2004 at the confluence of the Right Fork of Lila Canyon and Grassy Wash. 
Water from this diversion was directed to the stock pond located in Section
28, T. 16 S., R 14 E.  Figure 1 in Appendix 7-9 shows the location of the
diversion and the alignment of the diversion channel to the stock pond.  Also,
the location of the overflow channel back to Grassy Wash is also presented
on the figure.  However, the BLM was not involved in  the pond
improvements.  Recent site investigation 2006 shows that the diversion
structure described in Appendix 7-9 has been breached and no flow now
reaches the pond from Grassy Wash.   No other ditches or drains are known
to have been constructed in the area of the mine.

722.300 Baseline Data Locations.  Locations of all baseline data monitoring
points are shown on Plate 7-1.  Baseline water quality and quantity data is
included in Appendix 7-1.

722.400 Water Wells.  Three wells and three piezometers have been
identified in the permit and adjacent areas.  Two wells are located within the
alluvium of lower Horse Canyon Creek.  Three water piezometers were
drilled in the area, IPA #1, IPA #2 and IPA #3, to monitor mine water levels. 
Drill hole S-32 was drilled and converted to a water monitoring hole by Kaiser
in 1981.  The details of these wells and piezometers are discussed in Section
724.100 of the application.  The location of all these wells and piezometers
is shown on Plate 7-1.  No information on any other wells has been identified.

722.500 Contour Maps  Contour Maps of the proposed disturbed area and
mining areas are included as Plates 5-2A, 5-2B, 7-1 and 7-2.  These maps
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use U.S.G.S. based contours and accurately represent the proposed permit
and adjacent areas.  Disturbed area maps present greater detail from low-
level aerial photography, for greater detail, and are tied to relevant U.S.G.S.
elevations to ensure correlation between the maps.

723. Sampling and Analysis  
All water quality analyses performed to meet the requirements of R645-301-
723 through R645-301-724.300, R645-301-724.500, R645-301-725 through
R645-301-731, and R645-301-731.210 through R645-301-731.223 will be
conducted according to the methodology in the current edition of “Standard
Methods for the Examination of Water and Wastewater” or the methodology
in 40 CFR Parts 136 and 434.  Water quality sampling performed to meet the
requirements of R645-301-723 through R645-301-724.300, R645-301-
724.500, R645-301-725 through R645-301-731, and R645-301-731.210
through R645-301-731.223 will be conducted according to either
methodology listed above when feasible.  “Standard Methods for the
Examination of Water and Wastewater” is a joint publication of the American
Water Works Association, and the Water Pollution Control Federation and is
available from the American Public Health Association, 1015 Fifteenth Street,
NW, Washington, D.C. 20036.

724. Baseline Information 
This section presents a description of the groundwater and surface water
hydrology, geology, and climatology resources to assist in determining the
baseline hydrologic conditions which exist in the permit and adjacent areas. 
This information provides a basis to determine if mining operations can be
expected to have a significant impact on the hydrologic balance of the area.

724.100 Ground Water Information.  This section presents a discussion of
baseline groundwater conditions in the permit and adjacent areas.  The data
set consists of piezometer, spring and seep inventory data, mine discharge,
and mine inflow information from the abandoned Horse Canyon Mine. 
Appendices 7-1 and 7-6 provide data through the 2002 sampling period.  All
of these data and other recent data are available in the DOGM electronic
database.  The data, provided in Appendices 7-1 and 7-6 and the DOGM
electronic data base, were obtained from multiple sources, including (but not
limited to) on-site sampling efforts, the Horse Canyon Mine P.A.P. filed by
Geneva Steel and annual reports, U.S. Geological Survey publications, and
various consultant reports.  Since not all monitoring parties were required to
adhere to UDOGM or SMCRA rules, the laboratory parameters varied
between reports.  However, the data are still considered valid and
appropriate for determining baseline conditions within the permit and
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adjacent areas.  The location of the sampling points are presented on Plates
7-1 and 7-1A.

History of Data Collection.  The U.S. Geological Survey conducted a water
quality study in Horse Canyon from August 1978 until September 1979 during
the time that U.S. Steel operated the mine.  Samples were taken monthly
from the Horse Canyon Creek and analyzed for most major ions and cations
and field parameters.  Metals, eight nitrogen species and other minor
chemical constituents were taken on a quarterly basis or less.

Between January 1981 and April 1983, baseline water quality data was
collected for four surface water/spring sites B-1, HC-1, RF-1 and RS-2, and
3 UPDES Discharge Points, 001 (Mine Discharge), 002 (Mine Discharge) and
003 (Sewer Plant) , on the Horse Canyon permit area.  Between 14 and 19
samples were taken and analyzed during the monitoring period depending
on the site.  The parameters that were analyzed were derived from Section
783.16 in the regulations.  DOGM monitoring guidelines were not in force at
that time. 

Two other sites, RS-1, and RS-2, were sampled once a year during 1978,
1979, and 1980 and analyzed for most major chemical constituents.  In
addition, springs H-1, H-6, H-18, and H-21 were sampled once by JBR and
analyzed for the major constituents in 1985.  Third quarter data for 1989 were
collected for B-1, HC-1, RF-1, and RS-2 and sampled for most of the
parameters in DOGM’s guidelines.

Sample sites B-1, HC-1, RF-1 and RS-2, along with the UPDES Discharge
Points 001A and 001B, have been monitored quarterly since 1989 in
accordance with the approved water monitoring plan for the Horse Canyon
Mine (Part A).  The results of this monitoring have been submitted to the
Division each year with the Annual Report and or have been entered into the
Divisions electronic data base.

Baseline monitoring was also conducted on the proposed Lila Canyon Mine
extension area by Earthfax Engineering in 1993-1995.  Some 60 sites were
identified and monitored.  This data is presented in Appendix 7-1.

The operational water monitoring program committed to the permit
application was implemented in July, 2000.  Data will be collected  from new
monitoring sites L-1-S through L-4-S.  L-5-G has yet to be installed.  These
sites are typically dry and no quality data has been gathered as yet.  Sites L-
6-G through L-10-G have been monitored for baseline in 1993, 1994, and
1995. These sites, along with piezometers IPA-1, IPA-2 and IPA-3, were
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monitored in December 2000 to determine if they were still viable and to
establish a current baseline that will be continuous with operational
monitoring. 

Sites L-11-G and L-12-G were added in October 2001 to replace sites L-6-G
and L-10-G.  Sites L-13-S, L-14-S, L-15-S, and L-18-S are being used to
determine flow characteristics of the Williams Draw Wash, Wash below L-12-
G, Little Park Wash, and Stinky Springs Wash.

Sites L-6-G,  L-10-G and L-15-S  were determined to either provide no flow
data or data that was less representative than the replacement sites and will
be suspended from sampling in the 1st quarter of 2003.   

Wells.  The wells in the mine area consist of two water supply wells, three
water level piezometers, and an exploration borehole converted to a
monitoring well.

Two wells are located within the alluvium of lower Horse Canyon Creek, near
the Horse Canyon Mine.  These wells area completed in the aerially small,
alluvial aquifer at the mouth of Horse Canyon which contains groundwater
likely collect from infiltration of surface flows from the upper Horse Canyon
area.  As indicated in Section 722.400, the well located near the main Horse
Canyon surface facilities, identified as Horse Canyon well on Plate 7-1A, is
still open, although not operational at this time.  The well was investigated
and it was determined that it would not be useful as a piezometer.  The pump
is sitting on the top of a concrete cap encapsulating the top of the well.  The
site could not be used as a piezometer without removing the pump. This well
will be donated to the College of Eastern Utah as part of the Post Mine Land
Use Change.  The well located near the road junction, identified as MDC well
on Plate 7-1A, is an abandoned well owned by Minerals Development
Corporation.  This well has been sealed to the operator’s best knowledge. 
No hydrologic data is presently available from either of these wells.

Three water level piezometers were drilled as part of plans to access the
Kaiser South Lease by I.P.A.  These piezometers were designated IPA-1,
IPA-2 and IPA-3, and are located in the Lila Canyon Permit area (see Plate
7-1).  IPA monitored these sites for water depth from 7/94 to 4/96.  These
monitoring results are included in Appendix 7-1 and monitoring points and
measured water levels are shown on Plate 7-1.  It should be noted that the
monitoring of these holes was done over the 2 3/4 year period to provide
baseline data for the South Lease by I.P.A.  Monitoring of water depths at
these points by UtahAmerican commenced in December 2000 and continued
through present.  As indicated by the data in Appendix 7-1, the water levels
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in the holes show very little fluctuation.  Levels change from less than 1.2' to
a maximum of 21.2' over an eight year monitoring period.  Figure 7-2A and
7-2B present the seasonal fluctuations of the water levels as contour maps
and hydrographs.  Using these water levels, an estimate of the projected
water level assuming that the zones from the individual piezometers are
connected is shown on Plate 7-1 and the monitoring results are included in
Appendix 7-1 - Baseline Monitoring.

The piezometers were installed to provide depth of water only.  It is
impossible to drop a bailer 1000 feet and withdraw a water sample without
contaminating the sample.  It has been suggested that sampling pumps be
installed on these wells.  Appendix 7-11 discusses the difficulties of using
pumps and bailers in these piezometers.  Due to limited pump capabilities in
a 2-inch diameter well such sampling is not feasible.  Therefore the depth
and diameter of the piezometers holes make it impossible to use them for
baseline quality sampling.

Drill holes S-26, S-27, S-28, and S-31 were cased in 3" PVC pipe with bottom
perforations for water monitoring; however, cement seals were faulty,
allowing the PVC pipe to fill with cement.  Drill hole S-26 was reported dry in
the week prior to cementing.

It has been reported by Kaiser that holes within one and one-quarter miles
east of the cliff face were drilled with air, mist and foam and did not detect
any water in the subsurface with the exception of drill hole S-32.  No
apparent increase in fluid level could be attributed to groundwater inflow from
these holes, some of which were open for two weeks.    Exploration drill holes
in the South Lease property south of Williams Draw did not encounter
groundwater within 1 to 1.25 miles of the coal outcrop.  Exploration drill holes
in the South Lease property, south of Williams Draw, did not encounter
groundwater within 1 to 1.25 miles of the coal outcrop.

S-32 is located approximately three miles south of Lila Canyon and is
separated from Lila by at least two known fault systems. The drill log along
with the Chronology of Development and Pump tests are included in
Appendix 6-1. Water levels measured are shown in the `”Chronology of
Development”. Water quality analysis for S-32 is also included in Appendix
6-1.  These water quality data are representative of the completion zone of
the well (Upper Sunnyside Coal Seam and zone beneath the coal).   The
location of S-32 is shown on Plate 7-1.  The Permittee visited S-32 in 2002
and attempted to measure water levels, but found that piezometer S-32 was
unusable.  
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Spring and Seep Data.  JBR Consultants Group (1986) conducted a spring
and seep inventory of the Horse Canyon area during the fall of 1985.  During
the study, no springs or seeps were located within the disturbed area or near
the proposed surface facilities.  Within and adjacent to the permit area, 19
springs and seeps were found.  Flows occurred from either sandstone beds
located over shales or from alluvium.  The flow rates from the springs varied
from less than 1 gpm to about 10 gpm.  Table 7-1 shows the flow rates and
field data for each site. Sample results are listed in Appendix 7-6.

Based on the data, nine of the springs occurred from alluvial deposits in the
stream channels or in colluvium.  Nine of the remaining springs discharge
from sandstone located above less permeable shale.  Spring (H-92) was
developed by excavating into bedrock.  The discharge from this spring is
through a pipe.

An additional spring and seep survey was conducted in the area, including
the proposed Lila Canyon Mine area, by Earthfax Engineering in 1993
through 1995.  Results of this survey are included in Appendix 7-1 of this
permit.  This is the most consistent and most recent data; therefore, this data
has been used for baseline monitoring in Appendix 7-1.

All of the spring and seep sites identified from the various surveys are
presented on Plate 7-1A.  The geologic source for the springs can be
determined by comparing Plates 6-1 and 7-1 and 7-1A.  Additionally, the
elevation of the sampling points can be estimated from the topographic base
map.  All groundwater use (seeps and springs) within the permit and adjacent
areas is confined to wildlife and stock watering.

It should be noted that a number of sample sites and monitoring holes have
been noted in previous submittals.  Sites A-26 and A-31 were mentioned in
the Horse Canyon Mine Plan; however, these sites were drilled in 1981, and
no data is available as to location and/or water quality data.  These sites are
considered non-usable for this plan.  Sites H-21A, H-21B, H-18A, H-18B, HC-
1A and an unidentified spring 1000' southwest of HCSW-2 have been
mentioned; however, no sample data or pertinent information is available for
these sites, and they have been removed from Plates 7-1 and 7-1A.  Plates
7-1 and 7-1A have therefore been revised to show only seep/spring and
other pertinent hydrologic data points for which adequate, reliable data is
available for the plan.

Water rights for the mine and adjacent areas are addressed in Section
722.200 of this P.A.P. 
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Table 7-1
1985 Spring and Seep Survey Results

Spring ID Temp (Co) pH Conduct.
(umhos.)

Flow 
(gpm)

Occurrence Use Sampled

H-1 7 8.1 950 2 SS over
Shale

wildlife yes

H-2 10 8.0 1111 2 Colluvium wildlife no

H-3 - - - <<1 Alluvium wildlife no

H-4 9 7.7 1229 1 Colluvium wildlife no

H-5 10.5 7.7 1359 1 Alluvium wildlife no

H-6 9 7.9 1366 10 SS over
Shale

cattle yes

H-7 9.5 7.6 1985 <1 SS cattle no

H-8 12 7.8 1997 <1 SS wildlife no

H-9 11 7.7 1919 2 Alluvial cattle no

H-10 11 7.9 2150 1 Alluvial cattle no

H-11 9.5 7.8 1227 2.5 Alluvium cattle no

H-13 11 7.1 1596 4.5 Colluvium cattle no

H-14 7 7.5 2040 2 SS over
Shale

cattle no

H-18 7 7.9 1381 9 Alluvium wildlife yes

H-19 8 8.2 645 3.5 SS over
Shale

developed no

H-20 14 8.3 777 2.5 SS over
Shale

none no

H-21 14 8.3 968 6 SS over
Shale

wildlife yes

H-22 5 8.3 322 1 SS over
Shale

none no

H-92 - - - <<<1 SS over
Shale

none no
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Mine Inflow Information.  Based on the historic record, water was
encountered underground in the Horse Canyon Mine, resulting in outflows
from portal areas of approximately 0.2 cfs or 90 gpm.  The size of the flows
from pumping or from old portal discharges is more the result of the large
size of the mine (approx. 1500 ac), rather than the result of intercepting a
localized high flowing aquifer.  If the flow is distributed over the mine area,
the average inflow is about 0.6 gpm per acre.   The water encountered was
likely discharge from perched aquifers or saturated sandstone lenses
encountered during mining, not uncommon in mines in the Blackhawk
Formation.  

According to mining records of U.S. Steel (previous owner), groundwater was
monitored within the Horse Canyon mine in several locations.  Generally, the
underground flows occurred from roof drips or areas where entries
encountered sandstone lenses.  As discussed in the Blackhawk Formation
description, the inflows were similar to inflows found in other mines along the
Book Cliffs. This is thought to represent an interception of an isolated
saturated zone in the subsurface.  Generally, a saturated, perched sandstone
lense which overlies the coal seam is intersected by the mining operation. 
This provides a flow path for the isolated water in the sandstone lense to
drain into the mine.  Over time as the volume of water in the sandstone lense
decreases, the rate of discharge also decreases.  Eventually, the inflow
ceases as the available water in the lense is fully drained.  This drying up of
the inflow is indicative of a very limited recharge to the deep strata in area,
which is consistent with the known horizontal and vertical hydraulic
conductivity of the Blackhawk Formation.

Flows which issued from rock slopes and gob areas, where roof collapse may
have occurred, were also small.  These area would have exposed numerous
points for inflow from sand stone lenses, roof bolts, and fractures within the
formation.  Therefore, it would be likely that if there were large amounts of
water stored within the formation, the inflows from these area would have
been significantly greater.  The lack of these flows from these areas of the
mine are a further indication that limited water was stored in the formation
and that the recharge to the formation from overlying strata was also limited.

During the period from 1957 to 1962, an exploration test entry was mined
south from the Geneva Mine into the Lila Canyon Area.  This entry
encountered in-place water, which was allowed to collect in short cuts made
into the down dip entry which was sufficient to keep excess water from
working areas.  The exploration entry was terminated when the Entry fault
was encountered (see Plate 7-1).  More than two months was spent drilling
to ascertain the nature of the fault and locate the coal seam.  During this
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period, there is no mention in the records of excess water or that water was
encountered in the Entry fault area.

There is no estimate of water quality retrieved while mining the exploration
entry other than mentioned above.  However, water flow and seeps were
reported to be in the range of 1 to 24gpm.  

Only when the mine neared the Sunnyside Fault was significant water
encountered. The water was initially pumped for use in the water supply
system for the mine.  When inflows increased beyond in-mine needs, to keep
the workings near the Sunnyside Fault from flooding, the mine pumped water
collected from this area from the workings during the period 1980 through
1983, prior to suspending operations.  The development plan for the mining
within the Lila Canyon extension is planned to avoid the Sunnyside Fault. 
Therefore, the amount of water to be encountered underground will be
limited.

The rate of inflow into the Horse Canyon Mine is not precisely known.  In
U.S. Steel’s Permit Application Package (PAP) (1983) they estimated the
average discharge from the mine to be 0.2 cfs.  Lines and Plantz (1981, p.
32) also estimated the discharge from the mine to be 0.2 cfs and mentioned
that the discharge was intermittent.  It is not known, however, if this
represents a constant average flow or the average flow rate during discharge
periods.  The mine was using an unknown volume of water within the mine
for dust suppression and other operational needs.

According to the I.P.A. Mining and Reclamation Plan for Horse Canyon,
Kaiser Coal re-entered the mine in 1986.  They found that at the intersection
of the Main Slope and 3rd level, at the rotary car dump, there was water in the
bottom of the dump.  The water level in the dump was described in the Horse
Canyon P.A.P. as being  “about 30 feet below the floor (personnel
communication, 1990)”.  U.S. Steel monitoring site 2 Dip, a sump where
water collected, is very near this location and has an elevation of 5,827 feet. 
Therefore, the water level in the rotary dump would be at a level of about
5,800 feet.  No other water levels were obtained during 1986.  

In 1993, BXG also re-entered the Horse Canyon Mine.  They reported water
levels at the rotary car dump at approximately 5870.  It is not known if this
reported level was for the same locations, but it is assumed to be the close
to the same location.  Due to the extended period without pumping, this water
level is probably representative of the  level of water collected in the rest of
the mine.  Therefore, to be conservative, it is assumed that the Geneva
exploration entries driven south from the Horse Canyon Mine into the
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proposed Lila Canyon mining area do contain water since the tunnels
elevation is approximately 5855 feet.  

The Horse Canyon Mine has been closed and the surface area reclaimed. 
With no significant inflow to the old workings, no discharges are occurring
from any of the portal areas nor are expected in the future.  It is known
however, that water has collected in the old entries.  As future mining
activities, for the proposed Lila Canyon Mine, will be occurring near this area
of collected water in the old exploration entry workings, it is likely that some
of this water will be intercepted by the proposed Lila Canyon Mine (see Plate
7-1).  Water may then have to be pumped from the mine.  Because of
undulating floor and unknown void areas, it is impossible to determine the
amount of water that would be pumped.  The rate of pumping, if any, would
be determined by the water discharge system design. All water discharged
from the mine would be discharged at UPDES Site # 002A which is Site L-5-
G, and will meet all UPDES standards.  DOGM has specified planning to
include a mine discharge of 500 gpm maximum.

An inspection of the Horse Canyon area following mining has shown no
diminution of reasonably foreseeable use of aquifers.  Since mining ceased
in 1983, subsidence should have occurred within two years.  However, no
deterioration of the aquifers in the area was identified.  Mining has not yet
begun on the Lila Canyon site; however, since the structure and groundwater
regime is similar to the Horse Canyon area, no diminution or deterioration of
groundwater resources is expected in this area.

As the mining in the Lila Canyon Mine will be from the same seam and the
adjacent strata are the same and the over and underburden are the same,
occurrences of ground water in the Lila Canyon Mine are expected to be
similar to the Geneva Mine (Horse Canyon).  The water quality is expected
to be the same as the water encounter in the Horse Canyon Mine.  Samples
taken underground from the Horse Canyon Mine (MRP part “A” Appendix VI-
1)  to the north of the Lila Canyon Mine and from well S-32 (MRP part “B”
Appendix 7-1)  by Kaiser to the south of the Lila Canyon Mine show the water
from the level of the coal seam to be a calcium, sodium-sulfate type water. 
Therefore, it is likely that the water from the strata between these two points
from the same strata will be very similar.

Inflows of water encountered while mining are expected to reduce to seeps
or dry up in a short period of time.  If a significant water inflow is
encountered, the water, which is not needed for underground operations, will
be collected, treated as necessary, and pumped to the surface for discharge
under the terms of the UPDES permit.
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Groundwater Systems.  In the Lila Canyon Lease area, the groundwater
regime consists of two separate and distinct multilayered zones.  The upper
zone consists of the Wasatch Group which includes of the Colton Formation,
the undifferentiated Flagstaff Limestone-North Horn Formation, and the Price
River Formation.  These formations contain groundwater in isolate, perched
aquifers.  These perched zones are classified as aquifers because they
supply groundwater in sufficient quantities for a specific use (as specified by
R645-100-200).  The lower zone consists of the Blackhawk Formation (where
the coal seams are located).  This formation consist of low-permeable strata
which contain groundwater in isolated saturated zones.  Based on the
definition in the State coal mine regulations (R645-100-200), there is no
aquifer in the lower saturated zone, because the water is not developed for
a specific use nor does the strata transmit sufficient water to supply water
sources.  Additionally, there is no discharge from this zone along any fault or
fracture or in any adjacent canyons.  The two zones are separated by the
Castlegate Sandstone.  This zone is a porous, fairly clean sandstone. 
According to Fisher, et.al. (1960), the Castlegate Sandstone does not have
any shales, clays, siltstones, or mudstones.  The lower zone is underlain by
the Mancos Shale, a very impermeable marine shale.

Geologic conditions in the permit and adjacent areas are described in detail
in Chapter 6 of this P.A.P.  Though discussed in several publications for the
general Book Cliffs area, formal aquifer names have not been applied to any
groundwater system in the permit and adjacent areas because the geometry,
continuity, boundary conditions, and flow paths of the groundwater systems
in the area differ somewhat from the general published discussions. 
However, the data do suggest that groundwater systems in each of the
bedrock groups are sufficiently different from each other to justify the informal
designation of groundwater systems based on bedrock lithology.  Thus, the
informal designation of the Upper zone - Colton,  Flagstaff/North Horn, and
Price River and the Lower zone - Castlegate, Blackhawk, and Mancos
groundwater systems is adopted herein.

The majority of groundwater in the permit and adjacent areas generally
occurs within isolated, perched aquifers in the upper zone overlying the coal-
bearing Blackhawk Formation.  In the lower zone groundwater occurs in
isolated saturated zones in the Blackhawk Formation.  Hydrogeologic
conditions within the permit and adjacent areas are summarized below:

Upper Groundwater Zone
Colton Formation.  The Colton Formation outcrops in the northeast portion
of the permit and adjacent areas.  This formation consists predominantly of
fine-grained calcareous sandstone with occasional basal beds of
conglomerates and interbeds of mudstone and siltstone.  Data presented in
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Plates 7-1 and 7-1A and Appendices 7-1 and 7-6 indicate that 16 springs
issue from the Colton Formation within the permit and adjacent areas.  The
elevations and location of these springs vary greatly within the formation,
indicating that the springs are isolated from each other and that they are not
part of one aquifer.  

Waddell et al. (1986) evaluated the discharge of springs in the formation for
the period of June to September 1980.  The measured discharge rate
generally declined during the 4-month period of evaluation. This suggests
that the groundwater system has a good hydraulic connection with surface
recharge and that most of the annual recharge quickly drains out of the
system.  The limited flow indicates that the recharge is limited to small areas
above the spring and not to a deeper groundwater syustem.

Groundwater issuing from the Colton Formation has a total dissolved solids
("TDS") concentration of 300 to 600 mg/l (as measured by specific
conductance and laboratory analyses of TDS).  The pH of this water is
slightly alkaline (7.5 to 8.1).  Insufficient data are available to describe
seasonal variations in these parameters.

The water is a calcium-magnesium-bicarbonate type (see Appendix 7-1). 
The data also indicated total iron concentrations of <0.04 to 4.89 mg/l.  Total
manganese concentrations ranged from <0.01 to 1.29 mg/l.

Undifferentiated Flagstaff-North Horn Formation.  The Flagstaff-North Horn
Formation outcrops across much of the northern and central portion of the
permit area.  This formation consists of an interbedded sequence of
sandstone, mudstone, marlstone, and limestone.  Most springs and a major
portion of the volume of groundwater discharging from the permit and
adjacent areas issue from the Flagstaff-North Horn Formation.  According to
Plates 7-1 and 7-1A and Appendices 7-1 and 7-6, 36 springs issue from the
Flagstaff-North Horn Formation within the permit and adjacent areas.

Groundwater discharge rates for springs issuing from the Flagstaff-North
Horn Formation are greatly influenced by seasonal variations in precipitation
and snowmelt, with most discharge corresponding to the melting of the winter
snow pack during the spring months.  Discharge is highest following the
spring snowmelt and decreases to a trickle by the fall (Appendices 7-1 and
7-6).  Many springs issuing from the Flagstaff-North Horn Formation have
been noted to dry up each year.

Waddell et al. (1986), found that most of the annual recharge to the Flagstaff-
North Horn Formation drains out of the system within about two months,
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while the remainder of the annual recharge drains out prior to the next
snowmelt recharge event.  

The groundwater regime in the Flagstaff-North Horn Formation appears to
be influenced predominantly by the combined effects of lithology and
topographic expression.  Because the Flagstaff-North Horn Formation forms
the upland plateau of the permit and adjacent areas, this formation is capable
of receiving appreciable groundwater recharge from precipitation and
snowmelt.

Waddell et al. (1986) concluded that the Flagstaff-North Horn groundwater
system consists of isolated, perched water bearing lenses rather than a
continuous perched aquifer.  They indicate that approximately 9 percent of
the average annual precipitation recharges the Flagstaff-North Horn
groundwater system and that recharge water entering the Flagstaff-North
Horn Formation moves downward until it encounters low permeability lenses
of shale or claystone layers in the lower portion of the formation, where
almost all of the water is forced to flow horizontally to springs.

Data presented in Appendices 7-1 and 7-6 indicate that groundwater issuing
from the Flagstaff-North Horn Formation has a TDS concentration range of
400 to 700 mg/l.  This water tends to be slightly alkaline and, similar to
conditions encountered in the overlying Colton Formation, is of the calcium-
magnesium-bicarbonate type.

The data presented in Appendices 7-1 and 7-6 indicate that the total iron
concentration of groundwater discharging from springs in the Flagstaff-North
Horn Formation is generally less than 0.04 to 0.15 mg/l.  Total manganese
concentrations in Flagstaff-North Horn groundwater are generally less than
0.03 mg/l.  These data do not exhibit seasonal trends.

Price River Formation.  The Price River Formation consists of interbedded
mudstone and siltstone with some fine-grained sandstone and carbonaceous
mudstone.  Within the permit area, 17 springs have been found issuing from
the Price River Formation as indicated based on data presented in Plates 7-1
and 7-1A and Appendices 7-1 and 7-6.  Flows from these springs are limited
in quantity and generally show a seasonal decrease with time, being high in
the spring and reduce to very low or dry conditions in the summer.  Such
fluctuations indicate that these springs originate from limited recharge areas. 
Therefore, these springs are also part of a series of isolated, perched
saturated zones or lenses and not part a regional aquifer system. 
Transmissivity in the Price River Formation is estimated by Waddell (1986)
to be 0.07 ft2/day or 0.00013 ft/day.  Based on specific conductance
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measurements collected from these springs, the TDS concentration of water
issuing from the Price River Formation varies from about 750 to 850 mg/l. 
The water is slightly alkaline, with a pH of 7.9 to 8.9.

Lower Zone
Castlegate Sandstone.  The Castlegate Sandstone consists of a fine- to
medium-grained sandstone that is cemented with clay and calcium
carbonate.  The outcrops of this sandstone form prominent cliffs in the area. 
No springs were identified in this formation, suggesting that it is not a
significant aquifer.  The absence of springs is of great significance, since this
formation is situated between the overlying  Upper groundwater zone (in the
Colton, Flagstaff/North Horn, and Price River Formations) and the underlying
lower zone (in the Blackhawk Formation).  This lack of springs indicates that
there is separation between the upper and lower groundwater zones.  Most
likely this zone is the result of two factors: 1) clay horizons in overlying
formations inhibit vertical recharge from groundwaters in the Flagstaff-North
Horn Formations, and 2) the exposed recharge area of the Castlegate
Sandstone is limited primarily to areas of steep cliff faces.

Blackhawk Formation.  The Blackhawk Formation underlies the Castlegate
Sandstone and consists of interbedded sandstone, siltstone, shale, and coal. 
The lower Sunnyside coal seam, to be mined by UtahAmerican, is located in
the upper portion of the Blackhawk Formation.

Across the formation, with the exception of the Sunnyside Sandstone, most
of the individual sandstone bodies are discontinuous. This results in areas
that are saturated; i.e. sandstone lenses; and areas that are dry; i.e. siltstone
and shale sections.  This discontinuous nature results in the typical pattern
found in the mines of the Wasatch Plateau and the Book Cliffs.  For this
upper portion of the Blackhawk Formation, no regional aquifer has been
identified.  As mining advances an isolated area of saturation (perched
aquifer) is encountered by the entry or by roof bolting or fractures due to
subsidence.  As the water from these isolated saturated zone drains into the
mine it starts at an initially high rate and over time as the limited extent of the
zone is emptied, the rate of flow decreases.  Some zones which are laterally
connected are able to reach a consistent inflow which is a balance for the
recharge to the system with the outflow to the mine entry.

The hydraulic conductivity of the lower zone is believed to be about 0.01 to
0.02 ft/day, similar to values reported by Lines (1985) from the Wasatch
Plateau for similar lithologies.  Structural dip in the Lila Canyon area is about
6 to 7 degrees to the east.  The gradient of the lower zone in the Horse
Canyon/Lila Canyon area is probably less than 2 degrees.
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The IPA water level piezometers (Plate 7-1) were completed within the first
formation with identifiable water below the coal seam, the Sunnyside
Sandstone of the Blackhawk Formation.  EarthFax Engineering supervised
the drilling of the monitoring bore holes for IPA.  In all three piezometers,
immediately below the coal seam, a mudstone layer was encountered. 
Above the mudstone layer no significant water had been identified.  Below
the mudstone layer, a sharp transition to a sandstone layer was encountered. 
This sandstone layer was identified as the Sunnyside Sandstone.  Water was
identified as occurring from the sandstone layer in each of the piezometers. 
According to the EarthFax completion logs, the screened zones in the
piezometers were located within the Sunnyside Sandstone layer and a
cement-bentonite seal was placed from the top of the sandstone layer to the
ground surface of the piezometer.  Thus, the water level measured in the
piezometers is indicative of the conditions found within the sandstone layer.

Data collected from the piezometers (Appendix 7-1) indicate that the water
in the sandstone is under pressure.  In IPA 1, the water level is approximately
590 feet above the completion zone.  In IPA 2, the water level is about 810
feet above the screened level.  While, IPA 3 has a water level approximately
250 feet above the completion level. 

Additionally, water levels in IPA 2 and 3 varied by approximately 2 feet during
the period of July 1994 through April 1996, but showed no consistent trend. 
IPA 1 showed a rise of 5.6 feet over the same period.  Measurements
collected in 2001 indicated that the water levels in IPA 2 and 3 were 1 to 2
feet higher than the last time it was measured nearly 5 years earlier, while
IPA 1 showed a rise of 16 feet. For the period since 2001, no trend has been
identified for IPA 2 and 3, while IPA 1 has continued a slow increase. 
Although an increase in water levels has occurred during the period of
record, this increase is not considered significant.

As the piezometers are completed in the same saturated zone, the
piezometric surface shows that groundwater in the Sunnyside Sandstone to
be moving to the northeast, into the Book Cliffs (see Plate 7-1).  The gradient
of the piezometric surface is approximately 0.011 ft/ft.  The seasonal
fluctuations between fall and spring are almost undistinguishable.  Based on
the tabulated data (Appendix 7-1), the fluctuation range is less than 0.5 feet
between summer and fall readings.  Figures 7-1 and 7-2 attempt to show
these variations in contour map and piezometer hydrographs.

The water level piezometers show water levels above the lower zone
containing the coal seam in area of the mine.  However, as reported in the
Castlegate Sandstone section, no springs or water bearing zones were
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identified in the spring and seep inventories or in the drilling of the water level
piezometers in the formation.  Therefore, indicating that the piezometer
monitored zones are under pressure and that the water identified in the upper
zone is perched and isolated from the lower groundwater zone.  

While the water in the Sunnyside Sandstone is under pressure, there was no
indication during drilling that the coal seam was saturated.  Similar conditions
have been identified in other mines in the Wasatch Plateau and the Book
Cliffs.  It is likely that the water within the Sunnyside Sandstone will not affect
mining unless the confining mudstone layer is breached.  

It is possible that mining will intercept some water as it progresses down dip. 
However, as discussed previously regarding mine water inflows to the Horse
Canyon Mine, it is expected that water quantities and quality will be similar
to that encountered in the Horse Canyon Mine.  While some pumping is likely
for water from the isolated saturated zones within the lower groundwater
zone; since the water in the upper groundwater zone appears to be perched
aquifers 200 to 500 feet above the coal seams, no adverse effects on usable
surface sources are expected.

No springs have been identified as issuing from the Blackhawk Formation
(see Appendices 7-1 and 7-6 and Plates 7-1 and 7-1A).

The quality of groundwater in the Blackhawk Formation is characterized by
the water quality of data collected from inflows to the Horse Canyon Mine,
which is completed in the lower portion of the Blackhawk Formation.  Both
mines will be completed in the same coal zone.  Therefore, the quality of the
water encountered in the Lila Expansion is expected to be similar to the water
encountered in the Horse Canyon Mine.  These data indicate that Blackhawk
Formation groundwater has a mean TDS concentration range of 1400 to
2400 mg/l and is of the calcium, sodium-sulfate type.  These waters are
chemically distinct from groundwater in overlying groundwater systems.  

Quality and quantity of underground water is the most difficult to ascertain
due to geologic variables such as faults, fractures, channel sands and
isolation of these particular features when water is encountered in order to
gain reliable samples. Underground water tends to be co-mingled with water
from other places in the mine and water pumped through the mines for mine
equipment and dust suppression.  Thus, care needs to be taken to obtain
representative samples.  Specific undisturbed water samples of the
subsurface inflows are not known to have been collected.  However, the
quality results reported in the Horse Canyon records are consistent with in-
mine samples from adjacent mines. 
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The dissolved iron concentration of groundwater flowing into the Horse
Canyon Mine has historically been less than 0.5 mg/l and is generally less
than 0.1 mg/l (see Appendices 7-1 and 7-6).  The total iron concentration of
this water has historically been less than 0.7 mg/l and generally less than 0.1
mg/l.  The total manganese concentration of Blackhawk Formation water (as
measured in the Horse Canyon Mine) has historically been less than 0.05
mg/l and is typically less than 0.03 mg/l (see Appendices 7-1 and 7-6).

Mancos Shale.  The Mancos Shale is exposed south and west of the permit
area.  This formation is a relatively impermeable marine shale and is not
considered to be a regional or local aquifer.  Groundwater samples collected
from two monitoring sites located in Stinky Spring Canyon approximately 2
miles southeast of Lila Canyon Mine have a TDS concentration in the range
of 2200 to 4200 mg/l and are of the sodium-sulfate-chloride type (Appendix
7-1).  The flow rate for these two springs is less than 1 gpm, indicating the
impermeable nature of the source formation.  In the 1981 baseline study for
the Kaiser Steel south lease permit document, Kaiser indicated that no
springs were identified below the coal seam along the face of the Book Cliffs. 
Therefore, at that time, these springs were not flowing.   Total iron
concentrations ranged from 0.35 to 11.8 mg/l.  Total manganese
concentrations ranged from 0.05 to 0.29 mg/l.  Chemical compositions of
other parameters are consistent with waters from the Mancos Shale in the
Book Cliffs area.  The change in water type, from sodium-bicarbonate in the
overlying Blackhawk Formation to sodium-sulfate-chloride in the Mancos, and
the increased iron and manganese concentrations indicate that the Big and
Little Stink spring waters are not from the same source, but are isolated
waters from different recharge sources.  

The two springs, which are located stratigraphically near the top of the
Mancos Shale, appear to be fault related.  As shown on Plate 7-1a, there is
an east-west trending fault zone that is located within the canyon where Big
and Little Stink Springs are located, referred to as the Central Graben. These
two springs are located on the southern side of the northern fault of the
graben.  Due to the isolated nature of this graben block, being down dropped
relative to the surrounding strata, within the highly impermeable Mancos
Shale, it is unlikely that these springs are connected to any other water
sources within the permit area.  Further, the water quality and flow of the
these springs, as discussed above, also indicate an isolated nature of the
waters.  Based on these results, the waters from Big and Little Stinky Springs
are considered are from a localized, isolated saturated zone, but not part of
a regional aquifer or an extensive saturated zone.

Recharge and Discharge Relations
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Recharge in the permit and adjacent areas occurs from precipitation to the
exposed strata.  Plate 7-1a shows the major zone of recharge.  This recharge
area corresponds to the outcrop and exposure of the Colton/Flagstaff-North
Horn Formations.  No perennial surface water streams or surface water
bodies exist within the permit or adjacent areas which contribute water to the
groundwater systems.  The majority of infiltration is a near surface
occurrence into the alluvial fills within the drainages.  The deeper sediments
underlying the drainages (Blackhawk and Mancos) consist of low
transmissivity strata which would prohibit the vertical movement of
groundwater.

Recharge rates were calculated by Waddell and others (1986, p. 43) for an
area in the Book Cliffs. Waddell estimated recharge at about 9 percent of
annual precipitation.  Lines and others (1984) indicate the mean annual
precipitation along the Book Cliffs in the area of the Horse Canyon Mines is
about 12 inches, indicating a recharge rate of just over 1 inch per year.

The recharge and discharge areas for local isolated, perched aquifers in the
upper zone (Colton, Flagstaff-North Horn and Price River Formations)
generally lie within the drainage areas of Horse and Lila Canyons.  These
local systems are complex in that they are discontinuous and lenticular in
nature and highly dependent on topography.  Recharge water from
precipitation or snowmelt enters the Colton or Flagstaff-North Horn
Formations and moves downward until it encounters low permeability shale
or claystone layers or lenses in the formations, where almost all of the water
is forced to flow horizontally to springs. The springs exhibits substantial
variability in discharge in response both to spring snowmelt events and to
drought and wet years.  Discharge rates as great as 20 gpm have been
recorded from the springs during the high-flow season, and discharge rates
as low as 1 gpm are not uncommon during late summer.  The effects of the
drought occurring in the late 1980s and early 1990s are clearly evident in the
flow records.

Recharge to the lower zone including the Castlegate Sandstone, Blackhawk
Formation, and Mancos Shale is of limited magnitude, due  to the limited
area of exposure of the formations to steep outcrops and the presence of
low-permeability units in overlying North Horn and Price River Formations. 
Additionally, the clay layers in the upper Blackhawk, which contain
approximately 80 percent clays, siltstones, mudstones, and shales, are all
highly restrictive to vertical groundwater movement (Fisher and others,
1960). Further, no surface water bodies are present to act a supply sources
to the deep ground water system.  

Recharge to the lower zone probably occurs primarily from vertical
movement of water through the overlying formations and is probably greatest
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where surface fractures intersect the topographic highs where the upper
zone formations outcrop.  The rate of recharge to the lower zone is very slow. 
The lack of a significant recharge source results in limited discharge areas. 
The largest portion of recharge to the lower zone is in the Castlegate
Sandstone and upper member of the Blackhawk Formation with some
leakage from the upper zone where the greatest number of springs are
identified.

The Sunnyside fault zone is the major feature throughout much of the
Sunnysdie Mining District.  Having a north-northwest strike, the fault zone
extends from West Ridge to the Horse Canyon Mine. South of the Horse
Canyon Mine the faults are not mapped at the surface.  South of Horse
Canyon, the faults are believed to be east of the Lila Canyon extension.  

At the south end of the Lila Canyon Extension, a series of east-west trending
faults have been mapped.  These faults form the structure known as the
Central Graben.  The graben is a down dropped block relative to the adjacent
strata.  

Faults may effect flow, direction and magnitude of both lateral and vertical
flows.  However, the area is abundant with plastic or swelling clays that can
seal faults and fractures inhibiting both lateral and vertical flows. As
discussed in the mine inflow section, significant groundwater was only
encountered in the Horse Canyon Mine as mining approached the Sunnyside
fault zone.  To prevent such inflows at the Lila Canyon extension, the mining
plan attempts to avoid the fault zone.  Also, exploratory mining by U.S. Steel,
during the period 1952 to 1960, encountered the east-west trending Entry
fault in the proposed Lila Canyon area.  After extensive exploration, no
significant water was encountered from the east-west trending fault.

Assuming mass-balance and stable hydrologic conditions, recharge will equal
discharge over the long term.  The relatively rapid groundwater discharge
from the upper zone formations as compared with the underlying lower zone
formations suggest that the stratigraphically-higher water discharges are
local and are not hydraulically connected with the lower zone.  Waddell et al.
(1986) conclude that the perched nature of the upper zone formations protect
them from the influence of dewatering of the coal-bearing zone unless the
upper zone is influenced by subsidence.

Groundwater resources in the permit area are limited due to the small
surface area and low recharge rates.  There is not enough base flow from
groundwater discharge to maintain a perennial flow in Horse Canyon Creek
or Lila Canyon.
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The upper groundwater zone produces low volume spring flows from up-dip
exposures of bedrock and overlying alluvium. Some spring discharges from
this zone have been developed and are used for livestock and wildlife.  The
lower groundwater zone has very limited discharges that are used for wildlife,
generally during the early spring.  Based on the location of these lower zone
points and the vertical separation (500 feet) between the coal seam and the
points, there is no possibility of mining impacting the springs.

Due to the lenticular, discontinuous, and vertically separated water bearing
zones in the upper zone, it is not possible to develop a potentiometric surface
or to show water level variations within these discontinuous aquifers.  As
described above, the nature of the discharge from the springs with time has
been identified.  Also, it is not possible, due to the discontinuous nature,  to
map the extent of the upper water bearing zones.

724.200  Regional Surface Water Resources.  The permit area exists
entirely within the Horse Canyon, Lila Canyon, and Little Park Wash
watersheds.  The regional drainage patterns are generally north-south with
steep canyons which are incised in the Book Cliffs escarpment.  Stream
flows within the region, generally, are the result of snowmelt runoff or
summer thunderstorms.  Water is not abundant as evapotranspiration
exceeds precipitation.

Permit Area Surface Water Resources
Within the permit area, the surface water resources consist of three main
drainages: Horse Canyon Creek, Little Park Wash, and Lila Canyon.  Horse
Canyon flows to Icelander Wash which, in turn, flows to Grassy Trail Creek
and the Price River.  Little Park Wash flows southward to Trail Canyon and
the Price River.  Lila Canyon flows southwest to Grassy Wash, then south to
the Marsh Flat Wash and the Price River (see Plate 7-1).

Surface water sampling data are available in Appendix 7-2 and in the DOGM
electronic database.  The data were obtained from multiple sources, including
(but not limited to) on-site sampling efforts, the Horse Canyon Mine P.A.P.
filed by Geneva Steel and annual reports, U.S. Geological Survey
publications, and various consultant reports.  Since not all monitoring parties
were required to adhere to UDOGM or SMCRA rules, the laboratory
parameters varied between reports.  However, the data are still considered
valid and appropriate for determining baseline conditions within the permit
and adjacent areas.  The location of the sampling points are presented on
Plates 7-1 and 7-1A.
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Based on field observations (described in Appendix 7-7) and flow data
obtained during the collection of water-quality samples within the permit and
adjacent areas, Horse Canyon Creek is considered intermittent by rule with
ephemeral flow within the permit area.  Lila Canyon and Little Park Wash,
based on the size of the drainage area (greater than 1 sq. mi.), are defined
by regulation as intermittent but have been shown to be intermittent by rule
with ephemeral flow (see Appendix 7-7).  Several smaller tributaries of these
streams within the permit and adjacent areas are ephemeral by flow pattern
and by rule. 

Horse Canyon, Little Park and Lila Canyon flow during the spring snowmelt
runoff period and also as a result of isolated summer thunderstorms.  Due to
the limited drainage area and elevation of Lila Canyon, the duration of the
snowmelt flows is quite short and is limited to the very early spring.  Flows in
Horse Canyon, generally, are limited to the early spring period (Lines and
Plantz, 1981).  By mid to late spring, usually no flow is evident in Horse
Canyon Creek, below the minesite or Lila Canyon.

Over the period of record, 1981 through present, there have been both wet
and dry periods.  From 1983 through 1984, the area had high precipitation. 
In the late 1990's through the present, a drought has been evident in the
area.  Over this period of record, the flows in the streams have increased and
decreased based on the available water.  Also, during both of these periods,
flows in Horse Canyon Creek during the summer and fall are generally not
evident below the mine site.  Only flows from summer thunderstorms
upstream of the site have resulted in flows below the mine.  This indicates
that while surface water resources may fluctuate, the fluctuations are not
great enough to change the response of the stream to overcome the
hydraulic and geologic characteristics of the area.

During most years, the snowmelt peak is the highest peak flow for the
drainages.  Under certain circumstances, when a significant summer
thunderstorm occurs over the drainages, the runoff event can be quite large. 
In the area of the springs, there are sections with continuous flow, where the
channel has cut into the perching layer of the spring.  The flows from the
springs continue a short distance downstream of the spring location;
however, there is no base flow contribution within the channel itself.  The only
flow is a result of the spring discharge and this is absorbed by the channel
fill indicating a losing stream reach.  There are no indications that any other
reaches of Lila Canyon or Little Park Wash are perennial.  Since the spring
of 2000, both areas have been observed numerous times (at least quarterly)
and no flow has even been noted in either drainage.  Normally, this would
indicate an ephemeral drainage, however, since the drainage areas are
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greater than one square mile and exhibit no consistent flows, they are
classified by regulation as intermittent.

The ephemeral nature of the streams make it difficult to document the high
and low flow periods.  Generally, the seasonal flow pattern for the drainages
consists of dry channels until a thunderstorm or rapid snowmelt occurs. 
Then there is a short duration of flow within a portion of the channel. 
Following the passing of the storm or melting of the snow the runoff quickly
decreases and the channel is again dry until the next event.  

Such an event was documented in March 05 near the monitoring station L-
11-G reported in the DOGM database 05/06/05.  This was flow from a
snowmelt event.  An attempt was made to get to the monitoring point, but the
access to the site was inaccessible due to deep snow across the road up Lila
Canyon.  Access was available only a short distance (couple of hundred feet
above the Horse Canyon Access road).  A water sample was taken at the
upper most point that could be accessed.  This was an area that typically
would have been dry with no flow.  The flow recorded was 7.5 gpm and a
water quality sample was taken.  The data are presented in the DOGM
database.

A number of perched springs do exist in the tributaries of the upper reaches
of the Little Park Wash drainage; however, the flows from the springs dry-up
or infiltrate into the alluvial fill of the canyons within 50 to 200 feet of the
source, before reaching the main drainage channel.  The springs and seeps
in the area have been sampled, as indicated in this application, as part of the
baseline and spring/seep inventories.  Therefore, they provide an estimate
of the quality of the flow within the drainages. 

Precipitation in the area generally consists of either high-intensity, localized
thunderstorms or area wide, frontal storms.  Table 7-1A presents rainfall-
runoff model simulation results of both the 6-hour and 24-hour rainfall events
of the drainages in the site area, to simulate each kind of storm.  Appendix
7-10, Figure 1 presents the location of the drainages for the simulation
results in Table 7-1A.  Appendix 7-10 also presents the simulation calculation
results.  These peak flow results show that for short duration events with
small return periods (5 years or less), there is little or no runoff from the
watersheds.  Additionally, due to the localized character of the
thunderstorms, the storms affect only a part of the watershed and the limited
runoff that does occur is lost to channel losses (infiltration, evaporation,
transpiration) within the portion of the watershed that is not affected by the
rainfall event.  As the return period of the storm increases, storms have
greater intensity and tend to cover larger areas, which likely affects most if
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not all of the watershed.  Therefore, flows tend to increase.  Intense rainfall
may cause heavy flooding, but likely only affect small areas and do not result
in large volumes of runoff.

For the long duration, frontal type storms, the entire watershed is covered for
each event.  The frontal precipitation events tend to produce only limited
amounts of flow in the local ephemeral washes for the short return periods. 
With the increase in the return period, the flow events tend to be larger.  This
is due to the contribution from the entire watershed. 

Each flow event in an ephemeral channel is separate and distinct. The
stream flow is directly proportional to the amount of precipitation or snow-
melt runoff, and the water quality varies greatly depending on the amount of
flow. The duration of these runoff events is generally short.  For thunderstorm
events, the flow is generally less than a few hours.  Duration of runoff from
the frontal runoff events is moderate in length, generally on the order of 11
to 14 hours.  Based on the end of rainfall from the watershed model
simulations, the runoff would generally end within 3 to 5 hours.  Therefore,
if a sampler were not on-site during the event, it is unlikely that any flow
would be observed.

Table 7-1A

PEAK FLOW SIMULATIONS OF UNDISTURBED DRAINAGES
IN THE LILA CANYON MINE AREA

Watershed 
ID

Return
Period

2yr
(cfs)

5yr
(cfs)

10yr
(cfs)

25yr
(cfs)

50yr
(cfs)

100yr
(cfs)

WS1.1
6 hr 0 0 1.39 5.54 9.98 17.18

24 hr 0.65 3.22 9.31 22.68 39.50 59.77

WS1.2

6 hr 0 0 1.21 6.43 12.77 22.18

24 hr 0.86 3.82 9.45 20.66 33.99 49.70

WS1 Total

6 hr 0 0 2.37 11.78 22.68 38.79

24 hr 1.50 6.62 16.96 39.59 67.46 100.70

WS7 Total

6 hr 0 0 2.23 10.43 19.63 33.75

24 hr 1.29 6.04 15.85 36.15 60.94 90.24
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Table 7-1A

PEAK FLOW SIMULATIONS OF UNDISTURBED DRAINAGES
IN THE LILA CANYON MINE AREA

Watershed 
ID

Return
Period

2yr
(cfs)

5yr
(cfs)

10yr
(cfs)

25yr
(cfs)

50yr
(cfs)

100yr
(cfs)

WS8 Total

6 hr 0 0 0.85 3.60 6.59 11.34

24 hr 0.43 2.09 5.76 13.64 23.46 35.09

WS9 Total

6 hr 0 0 3.46 16.17 30.46 52.36

24 hr 2.01 9.38 24.59 56.08 94.53 139.99
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Table 7-1A

PEAK FLOW SIMULATIONS OF UNDISTURBED DRAINAGES
IN THE LILA CANYON MINE AREA

Watershed 
ID

Return
Period

2yr
(cfs)

5yr
(cfs)

10yr
(cfs)

25yr
(cfs)

50yr
(cfs)

100yr
(cfs)

Little Park 6.1
6 hr 0 0 1.63 6.48 11.66 20.08

24 hr 0.76 3.76 10.88 26.5 46.16 69.84

Little Park 6.2
6 hr 0 0 0.93 3.70 6.66 11.47

24 hr 0.44 2.15 6.21 15.14 26.36 39.89

Little Park 6
Cumulative

6 hr 0 0 2.56 10.18 18.33 31.54

24 hr 1.20 5.91 17.09 41.63 72.52 109.74

Little Park 6.3
6 hr 0 0 0.32 1.21 2.15 3.70

24 hr 0.14 0.70 2.17 5.47 9.75 14.92

Little Park 5.1
6 hr 0 0 0.31 1.00 1.73 2.93

24 hr 0.11 0.59 2.41 7.85 15.16 23.59

Little Park 5.2
6 hr 0 0 0.73 2.75 4.87 8.38

24 hr 0.32 1.59 4.92 12.40 22.10 33.82

Little Park 5
Cumulative

6 hr 0 0 2.82 11.34 20.41 35.22

24 hr 1.77 8.54 24.80 61.16 107.32 163.42

Little Park 4.1
6 hr 0 0 0.75 2.58 4.47 7.65

24 hr 0.29 1.49 5.31 14.72 28.04 43.72

Little Park 4.2
6 hr 0 0 0.76 3.01 5.42 9.33

24 hr 0.36 1.75 5.06 12.32 21.46 32.47

Little Park 6.4
6 hr 0 0 0.23 0.86 1.53 2.64

24 hr 0.10 0.50 1.55 3.90 6.95 10.64
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Table 7-1A

PEAK FLOW SIMULATIONS OF UNDISTURBED DRAINAGES
IN THE LILA CANYON MINE AREA

Watershed 
ID

Return
Period

2yr
(cfs)

5yr
(cfs)

10yr
(cfs)

25yr
(cfs)

50yr
(cfs)

100yr
(cfs)

Little Park 6.5
6 hr 0 0 0.90 3.58 6.45 11.10

24 hr 0.42 2.08 6.02 14.66 25.53 38.63

Little Park 4
Cumulative

6 hr 0 0 6.17 24.81 44.74 77.12

24 hr 2.93 14.01 40.73 101.08 178.91 269.04

Little Park 6.6
6 hr 0 0 0.87 4.44 8.64 14.92

24 hr 0.58 2.60 6.58 14.58 24.18 35.52

Little Park 3.1
6 hr 0 0 2.35 8.86 15.72 27.03

24 hr 1.03 5.13 15.87 40.00 71.27 109.07

Little Park 3.2
6 hr 0 0 1.00 4.65 8.76 15.07

24 hr 0.58 2.70 7.08 16.14 27.20 40.29

Little Park 3
Cumulative

6 hr 0 0 9.73 42.29 77.65 133.01

24 hr 5.08 23.46 65.66 162.22 284.24 430.10

Little Park 6.7
6 hr 0 0 0.76 4.53 9.00 15.63

24 hr 0.60 2.69 6.66 14.57 23.96 35.04

Little Park 2.1

6 hr 0 0 0 1.84 4.30 7.79

24 hr 0.17 0.81 2.54 7.96 14.23 24.90

Little Park 2.2

6 hr 0 0 0.64 3.68 7.15 12.35

24 hr 0.48 2.16 5.45 12.07 20.02 29.40
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Table 7-1A

PEAK FLOW SIMULATIONS OF UNDISTURBED DRAINAGES
IN THE LILA CANYON MINE AREA

Watershed 
ID

Return
Period

2yr
(cfs)

5yr
(cfs)

10yr
(cfs)

25yr
(cfs)

50yr
(cfs)

100yr
(cfs)

Little Park 2
Cumulative

6 hr 0 0 11.07 54.40 100.57 168.92

24 hr 6.59 29.31 80.68 192.12 329.11 493.91

Little Park
Total

6 hr 0 0 11.56 58.64 110.02 183.99

24 hr 7.24 31.45 84.30 199.12 340.37 508.74

To determine the extent of the protection of these runoff waters, the downstream
state appropriated waters were evaluated.  As listed in Table 7-2 and shown on
Plate 7-3, the downstream water rights are held by the BLM and consist of 91-
2617, -2618, -2619, -2620, -2621, -2646, -2665, -4516, -4646, -4648, and -4649. 
As reported in Table 7-2, most of these rights have no flow and no use
associated with them.  According to the State Engineers web site, these rights
have not yet been evaluated to determine if there is sufficient water to meet the
right.  Many of these rights are located on the stream and some are for stock
ponds to be located off stream.  However, in reviewing these locations, except
for 91-2621, no stock ponds have been located in these areas.  The BLM pond
located at the location of water right 91-2621 had some improvement work
conducted in 2004 (see Appendix 7-9).  However, the BLM was not involved in 
the pond improvements.  Recent site investigation shows that the diversion
structure described in Appendix 7-9 has been breached and no flow now
reaches the pond from Grassy Wash.  

There are two water rights for isolated stock ponds in the head waters of Stinky
Spring Canyon, 91-4648 for Dryden Reservoir located in the SE/4, SW/4,
Section 14, T16S, R14E and 91-4649 for Sams Pond located in the NW/4, NE/4,
Section 23, T16S, R14E (see Plates 7-1 and 7-3).  Both of the water rights are
owned by the BLM and have a maximum capacity of 3 ac-ft.  No records have
been found that these ponds were constructed.  Based on the maximum
capacity of the ponds, it is expected that these ponds would be about one half
acre in size, assuming a depth of 5 feet.  Field inspection of the quarter sections
found no ponds along the ephemeral drainages and review of aerial photos of
the area also did not reveal any ponds in the area.  Based on the locations for
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the water rights, the area for water right 91-4648 is shown in a photograph
presented in Attachment 1 of Appendix 7-7 (Photo 93 - Page 28).  As can be
seen, there is no stock pond in this area.  The area for water right 91-4649 is
shown in photographs taken in the area (see Figure 7-5) indicated in the water
right of the pond.  No pond has been found.  The only thing found in the
designated area is an area of grass in the pinyon juniper.

Based on water rights flow values and the lack of a specified use, it is assumed
that the State Engineer and the BLM had planned to develop range
improvements in the area, but the lack of water made this effort unsuccessful. 
Given the lack of use for these downstream channels, it does not appear that a
significant concern exists for the downstream waters. 

Surface waters in this part of the Book Cliffs drain to the Price River.  The Price
River flows to the Green River which, in turn, flows to the Colorado River.  It is
anticipated that only during extremely long duration, high-intensity thunderstorms
that flow from the ephemeral and intermittent drainages within the permit area
would reach the Price River.  Due to the length of channel and the limited volume
of runoff, the majority of flow is lost to channel losses, as indicated in Appendix
7-9.

Lines and Plantz (1981, p. 33) conducted three seepage surveys of Horse
Canyon Creek in 1978 and 1979.  The results of the surveys show no consistent
trends through time.  Mine discharges created difficulties in interpretation of the
data because there was no indication of whether the mine was or was not
discharging water at the time of the surveys.  However, Horse Canyon Creek
below the mine is a losing stream, due to the visual observation of low flows
decreasing downstream of the mine (professional observations, Thomas
Suchoski, 1979-1980 & 1984-86).  Flow in the channel adjacent to the mine
facility entry portal on several occasions during mine inspections during the
spring period were approximately 4 to 6 inches deep, with a flow width of 15 to
20 feet.  Downstream of the mine in the area of the roadside refuse pile, the flow
would be 2 to 3 inches deep with a flow width of 10 to 12 feet.  Channel slopes
in both areas were similar.  No diversions are present along this reach of the
channel to reduce the flow.  Therefore, the channel flow decrease is the result
of infiltration and evaporation of the water within the channel.

The Lila Canyon drainage is normally dry, flowing only in response to
precipitation runoff or rapid snowmelt.  The mine facilities will be located in the
Right Fork of Lila Canyon.  

In January 2004, an assessment of the geomorphic character of the Lila Canyon
channel, downstream of the proposed mine site, was conducted to address
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DOGM comments.  A series of channel cross-section measurements were taken
and the bed and bank materials visually observed.  During this evaluation, it was
discovered that a diversion structure had been installed just above the
confluence of the Right Fork of Lila Canyon and Grassy Wash (see Appendix 7-9
and Figure 7-3).  This diversion structure diverted all flow from the drainage and
conveyed it by diversion channel to a stock pond located in the SW/4, SW/4 of
Section 28, T. 16 S., R. 14 E.  Subsequently, it was thought that the
improvements were part of a BLM range improvement project.  This structure 
significantly modified the drainage pattern for this  area.  Flows that previously
would have flowed into Grassy Wash would now be detained in the stock pond. 
However, in discussions with BLM personnel, it was discovered that the BLM
was not involved in  the pond improvements.  Recent site investigation shows
that the diversion structure described in Appendix 7-9 has been breached and
no flow now reaches the pond from Grassy Wash.

The closest perennial stream to the permit area is Range Creek.  The drainage
is located approximately 6 miles east of the proposed Lila Canyon permit area
boundary (see Plate 7-1a). 

Range Creek is in a broad, south-southeast oriented drainage that has been
eroded into the Roan Cliffs.   A western extension of the Roan Cliffs (Patmos
Ridge) lies between Range Creek and the Book Cliffs. The proposed Lila
Canyon operation is on the west side of Patmos Ridge. The Colton Formation
is exposed at the surface from Patmos Ridge east to the main body of the Roan
Cliffs, and between these two escarpments Range Creek has eroded into but not
through the Colton Formation.  Approximately eleven miles southeast of the
permit area, just upstream of Turtle Canyon, Range Creek has eroded through
the Colton, Flagstaff, and North Horn Formations, but it reaches the Green River
without having eroded through the Upper Price River Formation.  The nearest
Blackhawk outcrop is 10 miles further south, along the Price River.

Argument has been made that Range Creek receives recharge from a regional
aquifer which is likely from the lower saturated zone that the Lila Canyon Mine
will be mining or that the overlying perched upper zone might be drained by the
mining activities and affect the flows contributing to and in Range Creek.

To address these concerns, the following issues were evaluated.  An evaluation
of the elevation difference between the saturated ground-water zone in the
Blackhawk Formation and stream flows in the Range Creek drainage was
conducted, especially for the reaches nearest the permit area.  Also, the
thickness and composition of the strata between the coal seam and the creek
was conducted.  Further, the potential for diminishment of spring and tributary
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flows to the Range Creek drainage resulting from subsidence impacts within the
recharge area to the overlying strata was evaluated. 

If the deeper ground water in the Blackhawk Formation were to flow following
either the gradient indicated by the piezometers (see Figure 7-1) or geologic dip
(see Plate 7-1B), the water would flow well below Range Creek (800 to 1,200
feet) in the reaches nearest the Lila Canyon Mine and for many miles
downstream.  

Additionally, the thick section of strata between Range Creek and the Blackhawk
Formation would impede hydraulic interaction between any deep ground water
and the surface (Plates 7-1A and 7-1B).  It is estimated that the vertical
separation between the Blackhawk and Range Creek at the base of the Colton
would be about 1,200 feet.

A review of U.S. Geological Professional Paper by D.J. Fisher, C.E. Reeside and
J.B. Erdman, 1960, Cretaceous and Tertiary Formation of the Book Cliffs, Carbon
and Emery Counties, Utah, which evaluates the composite stratigraphy in the
Horse Canyon area, was conducted. The lithology descriptions were reviewed
and a total of the percentage of shale, siltstone and mudstone (less permeable
layers), for each strata identified by the authors, was generated to get an idea
of the ability of each strata to restrict flow throughout the stratigraphic column.

Colton Formation
Upper Sandstone Unit 1,300 ft.

% Shale 23.1
Shale Unit    960 ft.

% Mudstone 82.9
Lower Sandstone Unit 1,128 ft.

% Shale and Mudstone 34.8

North Horn–Flagstaff, Undifferentiated
Shale beds 237 ft.
Mudstone 181 ft.
Limestone 21 ft.
Siltstone 25 ft.
Clay 7 ft.
Sandstone beds 99 ft.

%Shale, Clay, Siltstone, and Mudstone 79.0

Price River Formation
Upper Unit 299 ft.
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% Shale 43.8
Lower Unit 234 ft.

% Shale and Siltstone 43.8

Castlegate Sandstone 160 ft.
% Shales, Clays, Siltstones or Mudstones   0

Blackhawk Formation
Upper Shale Unit 170 ft.
Middle Sandstone Unit 0 ft.
Middle Shale Unit 102 ft.
Lower Sandstone Unit 200 ft.

% Shale 52.5

Based on the stratigraphic column in the area, the overall percentage of less
permeable strata is 47 percent.  Looking at the distribution of the less permeable
strata, the majority is in the upper lithographic units.  The Colton and North Horn-
Flagstaff contain about 1940 feet of less permeable units, while the Price River
and Blackhawk contain about 480 feet.  Therefore, there is little potential for
water to move vertically between the upper and lower zones.  The main direction
of water movement will be horizontally within the strata.

Further, the elevation of Range Creek in the area of concern ranges from 6890
to 5740 feet (see Plate 7-1A).  The coal seam exposure along the Book Cliffs
ranges from 5,500 to 6,000 feet.  Therefore, for water to flow from the coal seam
to Range Creek the flow would need to overcome a hydraulic head difference of
200 plus feet, just based on the initial elevation and not accounting for dip of the
formations.  There is insufficient head and no source of water to provide the
driving head for such conditions.

In regard to subsidence affecting the potential recharge to the springs and
tributaries to Range Creek, as described in Chapter 5, Section 525, the
subsidence limits from the proposed mining are required to be limited to the area
of the permit boundary.  Therefore, the recharge area to Range Creek that the
mine might affect is limited to that portion of the recharge area within the permit
boundary.

To determine the recharge area to Range Creek, a review of the relationship of
the proposed permit area, location of Range Creek and the geology in the area,
as shown on Plate 7-1A, in the reach nearest to the proposed mine, was
conducted.  As is evident on Plate 7-1A, the Little Park drainage has eroded
through the Colton and North Horn Formations and into the Price River
Formation, while the Range Creek drainage has not eroded through the Colton
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Formation.  Based on this and the previous discussion of the high percentage
of low permeable strata within the Lower Colton and North Horn-Flagstaff
formations, there is limited potential for recharge to the springs and tributaries
from areas below the bottom of the Colton Formation.  Figure 7-3 presents a
representation of the likely characterization of the method of recharge to these
springs.  The potential impact area from the mine is, therefore, that portion of the
permit area that is east of the Horse Canyon and Little Park drainages which is
above the Colton - North Horn-Flagstaff contact within the area of maximum
subsidence.  

Based on a projection of the direction of dip (N68oE), the recharge area of the
Range Creek drainage that might be affected by the mine would be from just
north of Little Horse Canyon south to Cherry Meadow Canyon.  Figure 7-4
presents a localized view of this area with recharge potential along the west side
of the Range Creek drainage. The total recharge area to this portion of the
Range Creek drainage is approximately 18,150 acres.  

Based on a review of Figure 7-4, the portion of the permit boundary that meets
the potential impact area criteria is approximately 183 acres.  Therefore, the
percentage of the recharge area that might be intercepted by catastrophic
subsidence is 1.0 percent. As catastrophic subsidence is unlikely due to the
cover over the coal seam for most of this area (2,000ft +) (see Figure 7-4), this
percentage is conservatively high.  Such a small percentage would not be
measurable within the Range Creek drainage.

If such an occurrence were to happen, based on the hydraulic conductivity
(0.1gpd/ft2) and porosity (0.25) of the formation and the anticipated gradient
(0.1ft/ft), the average linear velocity of flow through the formation would be about
0.006ft/day.  This results in an estimated duration, for the reduced recharge to
move laterally through the Colton Formation and reach the Range Creek
drainage, to be about  8,700 to 11,300 years.

As a result of the five to six miles horizontal distance from proposed permit area
to Range Creek (see Plate 7-1a) and the isolating effects of the over 1,000 feet
of low-permeability, isolating strata between the coal seam and the creek
elevation (see Plate 7-1B and Table above) and the limited potential impact of
subsidence damage to the recharge area, it is not likely that the Lila Canyon
Mine will adversely effect Range Creek.  Due to these conditions, no baseline
or other sampling has been gathered nor is anticipated on Range Creek.

Additional concerns have been raised regarding the potential impact that water
extracted from the Blackhawk Formation as a result of the mining activities would
have on the downstream drainages, specifically the Price and Green Rivers. 
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Initial evaluation indicates that the distance within the Blackhawk Formation
between the mine and the Price River is over 12 miles.  This distance alone
would preclude any significant impact.  

As further evidence, as discussed in Appendix 7-3, it is difficult to determine the
amount of water that will be extracted by the mining activities.  For design
purposes, DOGM has required that a value of 500 gpm be used.  This is thought
to be very conservative.  If this volume were extracted, the yearly total would be
about 800 ac-ft per year.  As there are no significant springs that discharge from
the Blackhawk Formation, the loss of this flow would be minimal.  Also, as
discussed in Appendix 7-3, the addition or loss of this flow would result in a 0.9%
flow change to the Price River and a 0.02% flow change to the Green River.  In
both cases, this flow change would be less than could be measured by standard
methods.

The Horse Canyon drainage is monitored in accordance with the approved
monitoring plan for the permit.  There has been only one sample taken in the Lila
Canyon and no samples taken in Little Park Wash because only limited flow has
been observed during the monitoring activities.  Factors that contribute to the
lack of data are: accessibility to the sites during the winter period and
immediately after summer rain storm events is generally not possible, due to
safety issues and a physical lack of flow.  Concerns have been raised that
evidence of flow has been seen in the drainages over the course of the year,
therefore, why hasn’t a water quality sample been collected.  The following
sections address the concerns of access and safety, physical lack of flow, and 
monitoring methods.

Access and Safety.  Safety issues have hampered field work on several projects
in the area.  When the soils in the area get wet from a light rain, that would not
generate a flow event, they become very slick and pose access and safety
issues.  During the IPA drilling, EarthFax had significant difficulty in getting
equipment and vehicles up and down the access road following several small
rain storms.  In one case, they had one of their vehicles slide into the
embankment rocks along the Horse Canyon access road (drop in the area was
about 400 feet).  

In the conditions of heavier rains, access during rainstorms through the channels
in the area is dangerous.  During the avian study for the Westridge mine, Mel
Coonrod (EIS) and Frank Howe (DWR) were caught in a channel during a
rainstorm and lost their vehicle to flooding.  This occurred on Nine Mile Creek at
the Dry Canyon crossing in March or April of 2000. Conditions in this drainages
are similar to drainages within the Lila Canyon Permit Area.
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During winter and early spring periods, there have been times when the access
road has been blocked with several feet of snow making access with the field
equipment impossible.

UAE’s position is that collection of environmental data is not worth of the loss of
life or limb.  Therefore, when the conditions are unsafe, the site is labeled
inaccessible.  At all other times, the sites are visited and if no flow is
encountered it is reported as such.

Physical Lack of Flow.  The lack of flow data in the sampling effort is not a failure
of the sampling effort.  The lack of flow at these sample sites is data which
documents the normal conditions in the site area.  If the streams were flowing
50 percent of the time, it is likely that the sampling efforts would encounter flow
on an infrequent basis.  However, if the flow for the short return periods is
extremely small or none existence, it will be difficult to obtain and provide
samples of these events.  This lack of flow  shows that the drainages do not
have a base flow component and there is no regional aquifer discharging to the
deeply incised canyons and drainages in the area. The sequence of sampling
efforts have demonstrated further, that there are no long-term flow events
occurring in the mine permit area or adjacent areas.  Also, spring photographs
show disturbances in the stream channels from the previous fall period sampling
efforts, indicating that for some years no flow occurred from the fall to spring
measurement events.  Additionally, the peak flow simulation results presented
in Table 7-1A show that for small return periods, 2 to 5 year events, runoff flows
are not expected and that the duration of any flow events would be of extremely
limited duration.  

Therefore, a pattern has been identified of a set of drainages that only flow in
direct response to precipitation or rapid snow melt.  The flow events are
localized, sporadic events with no consistent sequence and timing and are
extremely limited in duration.  For ephemeral drainages in the area, these are
the  variations and distributions in flow that can be expected and are seen at
other mines.  Under the definitions in the rules, the seasonal variation would then
be the isolated snowmelt in various reaches of the channels in the spring period,
and the isolated peak flow from a thunder storm that would have enough
intensity to result in a runoff event.  Based on the runoff simulations in Table 7-
1A, for the larger precipitation events, the flows can be significant.

U.S. Steel conducted water quality monitoring of the Horse Canyon drainage. 
These monitoring efforts were conducted prior to the development of DOGM’s
present Water Monitoring Guidelines, and as a result the data is quite limited. 
The most recent results of these water monitoring efforts are presented in
Appendix 7-2 and historic results are included in the DOGM electronic database.
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The data collected from Horse Canyon follows the same pattern documented by
Waddell, et.al. (1986).  The pattern shows that the TDS concentrations for
surface waters on the lower Blackhawk and out onto the Mancos Shale range
from 1000 mg/l and increase to 2,000 to 2,500 mg/l.  Additionally, the highest
concentrations of suspended sediment will occur during high-intensity runoff from
thunderstorms, and the lowest concentrations will occur during low flow or snow
melt events.

Therefore, because of the similarity of the water quality data, the water quality
expected from the drainages in the area of the proposed mine will be similar to
the water quality found in the Horse Canyon drainage. 

Monitoring Methods.  Monitoring efforts did not include remote or automatic
sampling efforts because of inherent problems attempting to implement these
methods for this application.  It has been suggested that crest-staff gauges,
single-stage samplers, ISCO instruments, etc. could be used to collect samples. 
These are methods that the USGS uses for developed remote sampling sites. 
However, none of the UEI sampling sites are developed.  In the case of crest
gauges, for these methods to be reliable and feasible, the sites need to be
developed with concrete or bedrock lined channel sections.  For the channel
configurations at the UEI sites, the channel bottoms generally consist of 
movable beds.  These are channels that change configuration from storm to
storm.  As a result of channel erosion and deposition, the stage discharge
relationship of the channel changes with each storm event.  Therefore, while the
crest gauge would indicate that a flow event may have occurred, the ability to
determine what the flow rate was is greatly compromised.  To be able to
overcome this, it would be necessary to construct lined channel sections in
remote channel areas.  In some cases, this would require the construction of
access ways and cement trucks to haul in the materials necessary.  This would
likely cause more damage than it is worth.

Single stage and automatic samplers have problems with holding time on many
water samples being exceeded, routine clogging of the inlets to the sampler, and
acceptability or reliability of the data.  Holding time exceedence would occur
when a storm event occurred immediately after a prior sampling visit and
resulted in a sample being collected.  As a result, the sample would remain in an
unpreserved and unrefrigerated state for the duration of the period until the site
was next visited.  In the hot summer conditions, common in the area, the water
quality of unpreserved and unrefrigerated samples would not be representative
of the water in the drainage during the flow event.  Changes to water quality
parameters would be expected with changes in temperature of the sample,
concentration due to evaporation of the sample, and extended contact of the
water with the sediment collected in the sample bottle.  Therefore, for the
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majority of parameters in the monitoring guidance list, the water quality data
would not be usable for determining the baseline or impact conditions.

Maintenance problems have been common problems with the use of remote
samplers.  Generally, these samplers work fairly well in perennial sampling
environments.  However, in ephemeral environments where the flows tend to be
“flashy” - short duration events which carry a heavy sediment and debris load,
these samplers encounter significant problems with plugging of the inlets or
sampler damage or destruction.

The use of stage or automatic samplers on ephemeral streams does not meet
the USGS sampling protocols and are not a depth integrated sample.  According
to the Shelton (1994), there are no protocols for adequately sampling an
ephemeral stream and ephemeral streams are not included in the national water-
quality assessment program.  Australian water quality monitoring guidelines
suggest that automatic samplers are not appropriate for sampling parameters
that change with time (A-NZECC, 2000).  ADOT (2005) removed all automatic
samplers from there monitoring program.  Only grab samples are allowed and
ADOT will not accept any data collected by any automatic samplers.  Recent
information provided to ADOT indicates that automatic samplers are unreliable
and impractical in arid climate conditions in Arizona.  As the conditions in the arid
climate in Southeastern Utah are similar to the Arizona conditions, similar
difficulties and problems will be encountered and the data will have the same
difficulties.

Several samplers were installed as apart of the Westridge Mine sampling efforts. 
The samplers have problems with plugging and malfunctions on a regular basis
and need constant maintenance.  They are still in use, because they were
required, however, the data are of limited value (Karla Knoop, personal
communication, 2006).  Single stage and automatic samplers were also installed
as part of the Smoky Hollow baseline data collection efforts.  Similar
maintenance and malfunction problems were identified as part of the Smoky
Hollow sampling efforts (Richard White, personal communication, 2006).

Radio Frequency telemetry (RF) sensing equipment has also been considered. 
However, as most of the monitoring sensors require line of sight and these sites
are in remote, incised canyons or drainages, that was not considered a viable
option.

As a result of these difficulties, it was determined that these methods would not
provide any better data than was already being collected.  The concerns with
what conclusions erroneous or questionable data would generate versus limited
good data lead to the decision that these methods would not be used.
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724.300 Geologic Information  Detailed geologic information of the permit and
adjacent areas is included in Section 600, with specific strata analyses, as required, in
Section 624.

724.310 Probable Hydrologic Consequences.  The geologic data indicate that
no toxic- or acid-forming materials are known to exist in the coal or rock strata
immediately below or above the seam (see Section 624.300).  The probable
hydrologic consequences of the proposed operation will be discussed in Section
728 and Appendix 7-3 of this application.

724.320 Feasibility of Reclamation.  The geologic data in Section 600 provides
sufficient detail to allow: the evaluation of whether toxic- or acid-forming
materials are expected to be encountered in mining; subsidence impacts;
whether surface disturbed areas are designed to be constructed in a manner that
will allow for reclamation to approximate original contour; and whether the
operation plans have been design to ensure that material damage to the
hydrologic balance does not occur outside of the permit area.  These issues are
evaluated in the R645 rules and discussed  in Section 728 of this application.

724.400 Climatological Information

724.410 Climatological Factors

724.411 Precipitation  The closest weather recording station to the Lila
Canyon Mine is located at Sunnyside, Utah.  Based on the relatively close
proximity and similar locations (west exposure of the Book Cliffs) the data
from this station is representative of the type, intensity and duration of the
precipitation at the site area and will be used to verify precipitation
amounts and other weather conditions for the Lila Canyon Mine.

Precipitation data from the Sunnyside station has been gathered from
1971 to 2005, showing an average annual precipitation of 14.74 inches. 
The information was downloaded from the Western Regional Climate
Center, as shown on Table 7-1B.  The distribution of precipitation shows
that September and October average the highest totals.  Based on a 1-
day precipitation event or less, the probability of precipitation is generally
less than 20 percent for an event with 0.01" and less than 5 percent for
an event with greater than 0.50" (see Table 7-1C).  This indicates that the
precipitation events are generally light and consist of infrequent small
storms.
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A rain gauge will be installed at the site, once construction and operations
start,  to comply with the reporting requirements of the air quality permit.

724.412 Winds.  The average direction of the prevailing winds is West to
East, and the average velocity is 2.74 knots.

Table 7-1B

Sunnyside, Utah (428474)
Period of Record Monthly Climate Summary

Period of Record: 1971 - 2000

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Ann.

Average
Max.
Temp(F)

33.7 38.4 44.1 54.0 63.5 76.2 82.4 80.3 71.3 58.3 42.8 34.9 56.8

Average
Min.
Temp(F)

13.9 17.5 21.8 30.0 38.3 47.2 53.6 52.2 44.7 34.6 22.8 15.3 32.8

Average
Total
Precip
(in.)

0.80 1.01 1.30 1.22 1.22 0.85 1.46 1.50 1.80 1.67 1.14 0.78 14.74

Unofficial values based on averages/sums of smoothed daily data, Information is computed from
available daily data during the 1971-2000 period.  Smoothing, missing data and observation-time
changes may cause these 1971-2000 values to differ from official NCDC values.  This table is
presented for use at locations that don’t have official NCDC data.  No adjustments are made for
missing data or time of observation.  Check NCDC normals table for official data.
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TABLE 7-1C

724.413 Temperature.  Mean temperatures in the proposed mine
area range from a high of 58.0 degrees F to a low of 33.4 degrees F. 
See Table 7-1B.

724.420 Additional Data.  Additional data will be supplied if
requested by the Division to ensure compliance with the requirements
of R645-301 and R645-302.

724.500 Supplemental Information  N/A - The determination of the PHC in
Section 728 does not indicate that adverse impacts on or off the proposed
permit area may occur to the hydrologic balance, or that acid-forming or
toxic-forming material is present that may result in the contamination of
ground-water or surface-water supplies.

724.700 Valley/Stream  N/A - The proposed plan does not include mining or
reclamation operations within a valley holding a stream or in a location where
the permit area or adjacent area includes a stream which meets the
requirements of R645-302-320.
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725. Baseline Cumulative Impact Area Information

725.100 Hydrologic and Geologic Information  Hydrologic and geologic
information for the mine area is provided in Sections 600, 724 and in the
PHC Determination in Appendix 7-3.  This information includes the available
information gathered by the applicant.  Additional information is available for
the areas adjacent to the proposed mining and adjacent areas from state and
federal agencies.

725.200 Other Data Sources  As indicated above, additional information is
available for the cumulative impact area.  In addition to the base line data for
the proposed mining, additional pertinent hydrologic data is available from
adjacent mines and permits and government reports.

725.300 Available Data  Necessary hydrologic and geologic information is
assumed to be available to the Division in this P.A.P.

726. Modeling  Where ever possible actual surface and ground water information
is supplied in this application. However, the following models were used to
supplement the data.  

Storm 6.2, a program to calculate runoff flows was used to calculate runoff
from some disturbed area drainage areas.   

Hydroflow Hydrograph program by Intelisolve was used to simulate the
runoff and routing from the undisturbed drainages above the proposed
mine.  As discussed in Section 724.200 of the MRP, the flow simulations
provide an understanding of the types and kinds of flow responses that
can be expected from the watersheds of the proposed mine area.

A simulation of transmission losses to determine potential impacts from
mine water discharge to the Price River and fishery was completed using
a spreadsheet based on the NRCS channel loss evaluation.

727. Alternate Water Source Information  A search was conducted of the State
of Utah Water Rights files for all rights occurring within, and adjacent to,
the permit area for a distance of one mile.  The location of those rights are
shown on Plate 7-3, based on the location provided for the water right.  A
description of each of the rights, including the name of the water right
owner, point of diversion, source of the water, along with the allotted flow
and the designated use of the water is tabulated in Table 7-2.  Due to the
limited volume of water available, the condition of most of the spring and
stock pond facilities is very poor.  Based on the water rights, for the area
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of the mine, the use is limited to stockwatering of less than 250 animal
units.

Table 7-2

LILA CANYON MINE AREA
Water Rights

Water
Right/Owner

cfs gpm ac.ft. Source Use Point of
Diversion

91-557 Eardley,
Joseph K.

0 - 0 So. Fork Horse
Canyon Creek

Stockwatering SW 34, T. 15 S, R.
14 E.

91-557 Eardley
Joseph K.

0 - 0 So. Fork Horse
Canyon Creek

Stockwatering NE 34, T. 15 S, R.
14 E.

91-1903 State of
Utah

0.08 36 0 Spring Stockwatering SE 35, T. 15 S, R.
14 E.

*91-148 IPA 0.30 135 0 U. G. Tunnel Other NW 3, T. 16 S., R.
14 E.

*91-149 IPA 0.10 45 0 U. G. Tunnel Other NW 3, T. 16 S., R.
14 E.

*91-150 IPA 0.10 45 0 U. G. Tunnel Other NW 3, T. 16 S., R.
14 E.

*91-4959 CEUF 0.00 - 5.00 Redden Spring Mining NE 3, T. 16 S., R.
14 E.

91-2616 BLM 0 - 0 Stream Stockwatering NW 3, T. 16 S., R.
14 E.

*91-183 CEUF 0.8 359 0 Horse Canyon
Creek

Domestic,
Other

SE 1/4 3, T.. 16 S.,
R. 14 E.

91-185 Minerals
Devel. Co.

0.0190 9 0 Well Domestic,
Other

NW 9, T. 16 S., R.
14 E.

91-618 Mont
Blackburn

0.0110 5 0 Mont Spring Stockwatering NE 11, T. 16 S., R.
14 E.

91-2615 BLM 0 - 0 Stream Stockwatering NW 10, T. 16 S., R.
14 E.

91-617 Mont
Blackburn

0.0110 5 0 Leslie Spring Stockwatering NW 11, T. 16 S., R.
14 E.
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Table 7-2

LILA CANYON MINE AREA
Water Rights

Water
Right/Owner

cfs gpm ac.ft. Source Use Point of
Diversion

91-4650 BLM 0 - 0 Tributary to Flat
Wash

Stockwatering,
Other

SW 9, T. 16 S., R.
14 E.

*91-399 IPA 0.050 22 0 Unnamed Spring Mining, Other SE 12, T. 16 S., R.
14 E.

91-2537 BLM 0.0120 5 0 Spring Stockwatering SE 12, T. 16 S., R.
14 E.

91-2521 BLM 0.0110 5 0 Cottonwood
Spring

Stockwatering NE 13, T. 16 S., R.
14 E.

91-4648 BLM 0.00 - 0 Unnamed Wash Stockwatering,
Other

SW 14, T. 16 S., R.
14 E.

91-4649 BLM 0 - 0 Unnamed Wash Stockwatering,
Other

NE 23, T. 16 S., R.
14 E.

*91-810 IPA 0.050 22 0 Unnamed Spring Mining, Other SE 24, T. 16 S., R.
14 E.

91-2517 BLM 0.0110 5 0 Pine Spring Stockwatering SE 24, T. 16 S., R.
14 E.

91-2618 BLM 0 - 0 Stream Stockwatering NW 27, T. 16 S., R.
14 E.

91-2619 BLM 0 - 0 Stream Stockwatering SE 28, T. 16 S., R.
14 E.

91-2620 BLM 0 - 0 Stream Stockwatering SE 28, T. 16 S., R.
14 E.

91-2621 BLM 0 - 0 Stream Stockwatering SW 28, T. 16 S., R.
14 E.

91-2617 BLM 0 - 0 Stream Stockwatering SE 27, T. 16 S., R.
14 E.

91-4646 BLM 0 - 0 Wash Stockwatering,
Other

SW 33, T. 16 S., R.
14 E.

91-2518 BLM 0.110 5 0 Williams Spring Stockwatering SE 8, T. 17 S., R. 15
E.
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Table 7-2

LILA CANYON MINE AREA
Water Rights

Water
Right/Owner

cfs gpm ac.ft. Source Use Point of
Diversion

91-4516 BLM 0 - 0 Little Park Wash Stockwatering,
Other

SW 7, T. 17 S., R.
15 E.

91-4705 BLM 0 - 0 Bear Canyon Stockwatering,
Other

NW 7,  T. 16 S., R.
15 E.

91-4621 BLM 0.0150 7 0 Kenna Spring Stockwatering,
Other

NE 8,  T. 16 S., R.
15 E.

91-4701 BLM 0 -- 0 Nelson Canyon Stockwatering,
Other

NW 17,  T. 16 S., R.
15 E.

91-2519 BLM 0.0110 5 0 Unnamed Spring Stockwatering,
Other

SE 18,  T. 16 S., R.
15 E.

*91-808 IPA 0.050 22 0 Unnamed Spring Mining, Other SW 18,  T. 16 S., R.
15 E.

91-2538 State of
Utah

0.0120 5 0 Unnamed Spring Stockwatering SW 18,  T. 16 S., R.
15 E.

91-4701 BLM 0 - 0 Nelson Canyon Stockwatering,
Other

SE 17,  T. 16 S., R.
15 E.

91-2539 BLM 0.0120 5 0 Pine Spring Stockwatering SW 19,  T. 16 S., R.
15 E.

91-4703 BLM 0 - 0 Nelson Canyon Stockwatering,
Other

NW 21,  T. 16 S., R.
15 E.

91-4703 BLM 0 - 0 Trib. to Nelson Stockwatering,
Other

NE 29,  T. 16 S., R.
15 E.

91-4381 State of
Utah

0.0150 7 0 Spring Stockwatering, NW 32,  T. 16 S., R.
15 E.

91-2520 BLM 0.0110 5 0 Unnamed Spring Stockwatering NW 32,  T. 16 S., R.
15 E.

*91-809 IPA 0.0500 22 0 Unnamed Spring Mining, Other SE 31,  T. 16 S., R.
15 E.

91-2535 BLM 0.0120 5 0 Unnamed Spring Stockwatering SE 31,  T. 16 S., R.
15 E.
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Table 7-2

LILA CANYON MINE AREA
Water Rights

Water
Right/Owner

cfs gpm ac.ft. Source Use Point of
Diversion

91-2646 (Cove #1) 0 0 0 Wash Stock Watering NE 06, T.16S., R.
14E.

91-2665 ((Big Pond) 0 0 0 Wash Stock Watering NE4 05, T.17S., R.
14E.
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Any State-Appropriated water supply that may be damaged by mining
operations will either be repaired or replaced.  As soon as practical, after
proof of damage by mining in Lila Canyon, of any State-Appropriated
water supply, UEI will replace the water. Water replacement may include
sealing surface fractures, piping, trucking water, transferring water rights,
or construction of wells. The preferable method of replacement will be
sealing of surface fractures effecting the water supply. As a last resort UEI
will replace the water by transferring water rights or construction of wells.

As noted in the table, the majority of rights are owned by UEI for industrial
use.  Other rights owned by the B.L.M. or individuals are primarily for
stockwatering.

UEI owns the rights to approximately 1.50 cfs in this area.  Although the
PHC (Appendix 7-3) indicates little, if any, adverse effects on water
resources resulting from the operation, if such effects should become
evident, lost water sources would be replaced from the rights owned by
the company.

728. Probable Hydrologic Consequences (PHC) Determination

728.100 PHC  The Probable Hydrologic Consequences (PHC)
Determination is provided as a separate document in Appendix 7-3.  This
determination indicates minimal (or no) negative impacts of the mining or
reclamation operation on the quality and quantity of surface and ground
water under seasonal flow conditions for the proposed permit and
adjacent areas.

728.200 Basis for Determination  The PHC is based on baseline
hydrologic, geologic and other information such as public records and
adjacent mine plan data statistically representative of the site (see
Appendix 7-3).

With underground mining, there always exists a potential for impacting
surface or ground water resources; however, as indicated in Section 525,
subsidence effects are expected to be minimal due to the amount of cover
and massive rock stratas between the mining and the surface.  Effects on
underground water are also expected to be minimal, since this water is not
presently issuing to the surface, and any necessary discharges of the
water would be in accordance with U.P.D.E.S. requirements.
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Water in this area is primarily used for stock or wildlife watering.  Any
impacts to the small surface springs or seeps as a result of mining would
likely be offset by the emergence of new seeps or springs due to
fracturing, mine water discharge or replacement of water rights as
described under Sections 525, and 731.800.

728.300 Findings

728.310 Adverse Impacts.  Potential adverse impacts of the
operation on the hydrologic balance include:

(1) Increased sediment loading;

(2) Diminution or interruption of water supplies on water
rights;

(3) Discharge (pumping) of contaminated ground water;

(4) Erosion and streamflow alteration;

(5) Deterioration of water quality.

Each of the above potential impacts has been evaluated in
the PHC (Appendix 7-3).  Based on information provided in
this plan to mitigate or otherwise control these impacts, the
Probable Hydrologic Consequences determination is that of
minimal (or no) negative impacts.  (see Appendix 7-3)

728.320 Acid/Toxic Forming Materials  (see Appendix 7-3)

728.330 Impacts On:

728.331 Sediment Yield  (see Appendix 7-3)

728.332 Water Quality Parameters  (see Appendix 7-3)

728.333 Flooding and Streamflow Alteration  In the event
that sufficient volumes of water are encountered
underground that necessitate pumping, the applicant will
take the following steps:
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(1) Water will be held in sumps as long as possible
to promote settling;

(2) Water will be sampled prior to discharge to
ensure compliance with UPDES standards;

(3) Prior to mining receiving channel morphology
parameters and erosion impacts will be
evaluated prior to discharging to any drainage
and at least quarterly during pumping to
determine what, if any, streamflow alteration is
occurring;

(4) If adverse impacts to the receiving stream are
noted, steps will be taken, with Division input
and approval, to minimize or eliminate those
impacts.

(Also see Appendix 7-3)

728.334 Water Availability  (see Appendix 7-3)

728.335 Other Characteristics  (see Appendix 7-3)

728.340 Surface Mining Activity  N/A - Underground Mine

728.400 Permit Revision To be reviewed by the Division.

729. Cumulative Hydrologic Impact Assessment (CHIA)

729.100 CHIA  Assessment provided by Division.

729.200 Permit Revision  To be reviewed by the Division.

730. Operation Plan

731. General Requirements  This will be an underground mine with
approximately 42.6 acres of surface disturbance for mine site facilities and
roads.  Runoff from the disturbed minesite area is proposed to be
controlled by a system of ditches and culverts which will convey all
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disturbed area runoff to a sediment pond for final treatment prior to
discharge.

This permit application includes a plan, with maps and descriptions,
indicating how the relevant requirements of R645-301-730, R645-301-740,
R645-301-750 and R645-301-760 will be met.  Each of these sections are
addressed in this Chapter, along with relevant Maps and Appendices.

731.100 Hydrologic-Balance Protection

731.110 Ground-Water Protection  In order to protect the
hydrologic balance, coal mining and reclamation operations will be
conducted according to the plan approved under R645-301-731
and the following:

731.111 Ground-Water Quality  Ground-water quality will
be protected by the plan described in Section 731 and the
following:

(1) Minimizing surface disturbance and proper handling of
earth materials to minimize acidic, toxic or other
harmful infiltration to ground-water systems. 
Appendix 6-2 of the MRP presents acid and toxic
results from a series of roof and floor samples from
the areas north and south of the proposed mine.  The
samples of the S-24 and S-25 drillholes show the
quality of the roof and floor strata located to the south
of the proposed operation, while the Lila Fan Portal
roof and floor samples show the quality of the strata
north of the proposed mine.  These samples identified
only minor issues with one or two samples for
revegetation issues.  The recommendations were that
these samples would not be a problem when mixed
with the surrounding rock.  No acid conditions were
identified in any of the rock samples.  As these
samples bracket the mine property and the quality is
similar to quality found at other mines along the Book
Cliffs and none of these mines have an acid or toxic
issue, then it is likely that the rock in the proposed
mine area will have the same characteristics.;

(2) Testing (as-necessary) to ensure stockpiled materials
are non-acid and non-toxic;
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(3) Controlling and treating disturbed area runoff to
prevent discharge of pollutants into ground-water, by
the use of diversions, culverts, silt fences, sediment
ponds and by chemical treatment if necessary;

(4) Minimizing and/or treating mine water discharge to
comply with U.P.D.E.S. discharge standards;

(5) Establishing where ground-water resources exist
within or adjacent to the permit area through a
Baseline Study (done) and monitoring quality and
quantity of significant sources through impletation of a
Water Monitoring Plan (proposed);

(6) Proper handling of potentially harmful materials (such
as fuels, grease, oil, etc.) in accordance with an
approved Spill Prevention Control and
Countermeasure Plan (SPCC).

731.120 Surface-Water Protection  In order to protect the
hydrologic balance, coal mining and reclamation operations will be
conducted according to the plan approved under 731 and the
following:

731.121 Surface-Water Quality  Surface-water quality will
be protected by handling earth materials, ground-water
discharges and runoff in a manner that minimizes the
formation of acid or toxic drainage; prevents, to the extent
possible using the best technology currently available,
additional contributions of suspended solids to streamflow
outside the permit area; and, otherwise prevent water
pollution.

Surface-water quality protection is proposed to be
accomplished by the plan described in Section 731 and the
following methods:

(1) Minimizing surface disturbance and proper handling of
earth materials to minimize acidic, toxic or other
harmful infiltration to ground-water systems.  
Appendix 6-2 of the MRP presents acid and toxic
results from a series of roof and floor samples from
the areas north and south of the proposed mine.  The
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samples of the S-24 and S-25 drillholes show the
quality of the roof and floor strata located to the south
of the proposed operation, while the Lila Fan Portal
roof and floor samples show the quality of the strata
north of the proposed mine.  These samples identified
only minor issues with one or two samples for
revegetation issues.  The recommendations were that
these samples would not be a problem when mixed
with the surrounding rock.  No acid conditions were
identified in any of the rock samples.  As these
samples bracket the mine property and the quality is
similar to quality found at other mines along the Book
Cliffs and none of these mines have an acid or toxic
issue, then it is likely that the rock in the proposed
mine area will have the same characteristics.  Also,
the rock from the access tunnels will be similar to the
rock samples for the floor;

(2) Testing (as-necessary) to ensure stockpiled materials
are non-acid and non-toxic;

(3) Controlling and treating disturbed area runoff to
prevent discharge of pollutants into surface-water, by
the use of diversions, culverts, silt fences, sediment
ponds, and by chemical treatment if necessary;

(4) Minimizing and/or treating mine water discharge to
comply with U.P.D.E.S. discharge standards;

(5) Establishing where surface-water resources exist
within or adjacent to the permit area through a
Baseline Study (done) and monitoring quality and
quantity of significant sources through impletation of a
Water Monitoring Plan (proposed);

(6) Proper handling of potentially harmful materials (such
as fuels, grease, oil, etc.) in accordance with an
approved Spill Prevention Control and
Countermeasure Plan (SPCC).

731.122 Surface-Water Quantity  Surface water quantity
and flow rates will be protected as described in Section 731.
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731.200 Water Monitoring  The water monitoring program has been
implemented since July, 2000.  Baseline data has been collected from
both surface and groundwater monitoring sites.  These sites established
the current baseline data set that has been approved by the Division as
representing the current surface and groundwater conditions.

Preceding each five year permit renewal, ground (springs) and surface
waters will be sampled for baseline parameters, same as listed in Tables
7-4 and 7-5.  Sampling of ground and surface waters will be conducted
according to the operational monitoring plan, even if the monitoring has
been temporarily suspended. It has been determined that minimal
monitoring is required based on the anticipated impacts and no
appropriated surface water use downstream.

731.210 Ground-Water Monitoring  The ground-water monitoring
plan is based on results of the Baseline Study and PHC
determination.  Based on results of these studies, the only ground
water expected to be affected in the permit area is that which has
been identified as springs or seeps and that which may be
expected from perched aquifers encountered by the planned
mining.  Since no portals are presently discharging on or adjacent
to the permit area and since current mining has not encountered
water, no underground water is presently available for sampling. 
Therefore, selected springs are sampled under the Ground Water
Monitoring Plan.

If ground water is encountered in future mining, of a quantity which
requires discharge, the water will be monitored in accordance with
requirements of this section and a monitoring plan will be proposed
at that time.

For purposes of the water monitoring program, springs and seeps
are considered ground water and will be monitored as such.

731.211 Ground-Water Monitoring Plan Based on
information in the PHC determination (Appendix 7-3), and as
indicated above, the only ground water resources on or
adjacent to the permit area that can be monitored at this time
are springs and seeps. See Appendix 7-6 for a detailed
description of the water monitoring locations.

There are a total of 11 ground water monitoring sites
proposed for this property (see Table 7-3).  Station L-5-G is
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the potential mine discharge point, and will be monitored at
least monthly, or as discharge occurs, in accordance with
U.P.D.E.S. Permit requirements (see Table 7-4).  

Stations L-7-G, L-8-G, L-9-G, L-11-G, and L-12-G are
significant springs or seeps located over the area of
proposed mining.  These springs will be monitored on a
quarterly basis for parameters listed in Table 7-5. 

Station L-6-G is in the vicinity of two listed water right
springs, Mont Spring and Leslie Spring.  These springs are
within the same small drainage, and may in fact be the same
spring.  Close examination of spring/seep and baseline
monitoring stations show only one site in this drainage with
any consistent flows - site H-18; therefore, this site was
originally chosen to monitor the Mont and Leslie Springs
area.  However in recent years L-6-G has been dry and a
new wet area upstream of L-6-G, Location L-11-G, has been
added to replace site L-6-G.  Sampling at L-6-G was
suspended as of the First Quarter of 2003.

Monitoring site L-7-G is intended to monitor a listed site
known as Cottonwood Spring.  Once again, a close
examination of water rights information along with
spring/seep and baseline monitoring has shown only one site
in this area with any consistency - site #9; therefore, this is
the site chosen for monitoring of Cottonwood Spring.

L-8-G is an unnamed spring that matches Earthfax sample
site 10.

L-9-G is known as Pine Spring.  There are two locations that
are identified as Pine Spring.  These are water rights 91-
2517 and 91-2539, which are part of the same water right
filing.  In the spring and seep inventories there has never
been any flow identified in the area of 91-2517 as the site is
located off of the stream channel.  It is assumed that the
filing for 91-2517 is a duplicate but the location is wrong. 
There have been numerous seep/spring notations in the
local area, but the only consistent flowing site is 91-2539;
this is the site that will be monitored for Pine Spring.  (In a
recent archeological study, the location of the site that has
been monitored as L-9-G was determined using GPS
coordinates.  The location for this site was determined to be
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different than what was plotted on the Plates 7-1, 7-1A, and
7-3.  Based on this new data, the location of the spring has
been updated.)  

L-10-G is also an unnamed spring that matches Earthfax
sample site 14.  Since this site is located over 1 mile south of
the permit area, it has been replaced with L-12-G which is a
more appropriate site to monitor.  Monitoring of site L-10-G
was suspended as of the First Quarter of 2003.  

L-11-G is located in the bottom of the upper reaches of Lila
Canyon.   This is in the same drainage as the Mont and
Leslie Springs water right locations.   In recent years L-6-G
(H-18) has been dry.  However,  there has been some
minimum flow observed approximately one hundred yards
above L-6-G where L-11-G was established.

L-12-G is an unnamed spring which had been developed but
is now abandoned. 

L-13-S, L-14-S, L-15-S, and L-18-S are sites being
monitored to assist in characterization of the various
drainages.

L-16-G and L-17-G are seeps being monitored in Stinky
Spring Canyon.  These sites were not identified during
baseline surveys and are believed to exist intermittently and
are not always evident.  These two seeps appear to be an
important source of water for Bighorn sheep specifically in
the early spring. 

L-20-G is a seep located north of the permit boundary along
a tributary to Little Park Wash.  It was identified in the
original spring and seep survey and will now be monitored.  

It should be noted that data has been gathered on the
various seeps/springs as part of the original baseline
inventory for the South Lease by I.P.A.  The data was
gathered over the years 1993, 1994 and 1995 and was
stopped.  In the second quarter of 2001 water monitoring
continued.
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The seep/spring inventory data is shown in Appendix 7-1
and locations are shown on Plate 7-1.  Proposed water
monitoring sites are shown on Plate 7-4.

IPA-1, -2 and -3 are groundwater piezometers in the Little
Park Wash area.  These holes will be checked quarterly for
water depth only.  Monitoring of these sites will continue until
the mining or subsidence renders them unusable. 

At a minimum, total dissolved solids or specific conductance
corrected to 25 degrees C, pH, total iron, total manganese
and water levels will be monitored, on all points except IPA-
1, -2 and -3.

731.212 Monitoring Reports During periods of active
monitoring, ground water will be monitored and data will be
submitted at least every three months for each monitoring
location.  Monitoring submittals will include analytical results
from each sample taken during the approved reporting
period.  When the analysis of any ground-water sample
indicates noncompliance with the permit conditions, then the
operator will promptly notify the Division and immediately
take the actions provided for in 145 and 731.

731.213 Waiver of Monitoring  N/A - No waiver is
requested.

731.214 Ground-Water Monitoring Duration  Ground-
water monitoring will continue through mining and
reclamation until bond release. 

The Division may approved modifications to the monitoring
plan if, based on the monitoring data, it finds:

731.214.1  “The coal mining and reclamation
operation has minimized disturbance to the prevailing
hydrologic balance in the permit and adjacent areas
and prevented material damage to the hydrologic
balance outside the permit area; water quantity and
quality are suitable to support approved postmining
land uses”; or, 
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731.214.2  until “Monitoring is no longer necessary to
achieve the purposes set forth in the monitoring plan
approved under R645-301-731.211.”

Therefore, UEI requests that the ground water monitoring
plan be modified as follows:

One spring to the north of the northern edge of the permit
boundary named Quaker Spring, will be monitored for two
years to develop a baseline data set.  It will be designated as
L-20-G.  Following the baseline data collection its monitoring
will follow the operational monitoring schedule for the upper
springs (shown on Table 7-3).

 As baseline for the ground water conditions has been
described by the monitoring to date for the Lila Canyon
permit area, UEI will discontinue monitoring of the monitoring
well water levels until mining intercepts the projected
regional piezometric surface, as shown on Plate 7-1, and the
springs and seeps until just before second mining takes
place within the mine permit area.  If mining encounters the
regional piezometric surface, then water level monitoring will
be resumed.  Two years before second mining is anticipated
to enter into an area that could affect the surface waters,
then monitoring of the wells and springs and seeps will
resume and the data compared with the baseline. All surface
water monitoring will not start at the same time. Monitoring
will resume as the second mining enters an area where the
mining could affect the surface waters. 

UEI recognizes the Division’s concerns for springs, L-G-16
and L-G-17, located at the top of the Mancos Shale, below
the escarpment.  While concerns of the use of these springs
for wildlife have been suggested, UEI does not believe that
the wildlife are using these waters.  The TDS values have
been excessive which are believed to limit or preclude the
use of this water by wildlife.  At the Division’s request, these
sampling sites will continue to be monitored, while additional
evaluation of wildlife use is made.

The existing baseline data shows the current ground water
conditions for the permit area.  No significant groundwater
impacts have been identified from current first mining
activities.  Continuous additional monitoring will only
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unnecessarily duplicate costs for data that has already been
collected.  

Also, it is desired that the monitoring during the first quarter
not be continued.  During the data collection period, there
have been few first quarter periods when it was feasible to
gain access to the upper elevations of the Book Cliffs and
when access was available to the top during these periods,
the snow cover in the canyons prevented access to the
spring locations and the springs which were accessed were
frozen.  Therefore, it would be realistic to recognize the
existing field conditions and adjust the monitoring plan
accordingly.

The monitoring plan would be modified to require monitoring
during the spring, summer and fall quarters.

731.215 Monitoring Equipment  equipment, structures and
other devices used in conjunction with monitoring the quality
of ground water on-site and off-site will be properly installed,
maintained and operated and will be removed by the
operator when no longer needed.

731.220 Surface Water Monitoring  Surface water monitoring will
be conducted in accordance with the plan described in this section.

Based on results of the PHC determination, baseline study and
other available information, numerous small springs and seeps
exist within, and adjacent to, the permit area.  In addition,
ephemeral drainages in the area flow in response to snow melt and
precipitation events.  The proposed surface water monitoring
program will monitor the significant surface water sources, including
drainages above and below the disturbed mine site area, and all
point-source discharges (i.e. sediment pond).  Seeps, springs and
potential mine water discharge will be monitored in accordance with
the Ground Water Monitoring Plan in the previous section.

It should be noted that field sheets in Appendix 7-2 refer to a point
HC-2, while Bar Graphs and Spreadsheets refer to a station B-1.  It
has been determined that these are the same point.  The site is
designated B-1 on Plate 7-1, with a red HC-2 in parenthesis.  The
electronic data inventory (EDI) also shows both B-1 and HC-2
designations for this site.
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Another HC-2 site is listed in the seep/spring inventories in
Appendix 7-6 and in the baseline data in Appendix 7-1.  This station
is also occasionally referred to as H-2 in the seep/spring inventories
(Appendix 7-6).  It has been determined that the H-2 and HC-2
sites referred to in these two appendices are the same station.  The
station location is shown on Plate 7-1, where it is designated H-2
with a green (HC-2) in parentheses.

There is one other station with confusing designations in the data
from Appendix 7-2 and 7-6 - station HCSW-1.  This station has 3
different designations in the data - HCSW-1, HSW-1, and HC-1. 
The point is shown as HC-1 on Plates 7-1 and 7-4; however, a note
has been added to Plate 7-1 to show the station is also called
(HCSW-1), to eliminate confusion.  It should also be noted that
there is a seep/spring site designated as H-1 on Plate 7-1.  This is
not to be confused with any of the above listed HC, HSW or HCSW
sites.

These are the only known duplication or wrong designation of
sample site numbers.  It appears that different samplers or
companies conducting seep/spring inventories occasionally used
different designations for the same sites - the main problem being
the use of H-# or HC-# for the same location, in some instances. 
Every effort has been made to refine the station identifications and
locations on Plate 7-1 to reflect the sampling data provided in
Appendices 7-1, 7-2 and 7-6.  Wherever a site has 2 different
designations, both are shown with one in parentheses. 

Table 7-3 presents a list of proposed surface water monitoring
sites.  Based on the two years of surface water sampling at
locations CG-2, CG-3, CG-4, CG-5, CG-6, and CG-7 which
characterized the drainages as Intermittent by rule with ephemeral
flow or ephemeral, which matched the description of these
drainages provided in the PAP, these sampling locations will no
longer be sampled.  Additionally, the surface water sites for these
drainages are also requested to be discontinued as explained
below in Section 731.224.2.

Locations of all monitoring sites are shown on Plate 7-4 , “Water
Monitoring Location Map”.

Proposed monitoring methods, parameters and frequencies are
described in Table 7-3, “Water Monitoring Stations”, Table 7-4,
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“Surface Water Monitoring Parameters”, and Table 7-5 “Ground
Water Monitoring Parameters”.

In any active quarter, a minimum of three unsuccessful attempts
will be made by using either 4 wheel drive vehicles or ATV’s to
access all water monitoring sites prior to reporting any site as “No
Access”.  However, safety and common sense will prevail while
making these attempts.  

Monitoring reports will be submitted to the Division at least every 3
months, within 30 days following the end of each quarter.

731.221 Surface-Water Monitoring Plan  The proposed
surface-water monitoring plan is detailed in Section 731.220. 
This plan is based on PHC determination and analysis of all
baseline hydrologic, geologic and other information in this
permit application.  The plan provides for monitoring of
parameters that relate to the suitability of the surface water
for current and approved postmining land uses and to the
objectives for protection of the hydrologic balance as set
forth in 751 (see Table 7-4).

731.222 Surface-Water Monitoring Parameters  The
surface-water monitoring parameters are shown in Table 7-
4.  Water monitoring locations and sample frequencies are
described in Table 7-3 and on Plate 7-4 .

The plan will provide data to show impacts to potentially
affected springs, seeps, impoundments and drainages within
and adjacent to the permit area, by comparison with relevant
baseline data and with applicable effluent limitations.

731.222.1 Non-point Source Locations  The
parameter list in Table 7-4 provides monitoring for all
parameters required by this section.  The monitoring
locations and frequencies described in Table 7-3
show that all significant springs, seeps,
impoundments and drainages that could potentially be
impacted by the mining and reclamation operations
will be monitored on a regular basis.

731.222.2 Point-source Discharges  Point-source
discharge monitoring will be conducted in accordance
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with 40 CFR Parts 122 and 123, R645-301-751 and
as required by the Utah Division of Environmental
Health for Utah Pollutant Discharge Elimination
System (U.P.D.E.S.) permits.  A U.P.D.E.S. discharge
permit application has been submitted to the Division
of Environmental Health for the proposed sediment
pond and mine water for the Lila Canyon operation. 
Existing U.P.D.E.S. permit applications for the Lila
Canyon Mine are provided in Appendix 7-5.

731.223 Reporting  As indicated in Section 731.220,
surface-water monitoring data will be submitted at least
every 3 months during active monitoring for each monitoring
location.  When analysis of any surface water sample
indicates non-compliance with the permit conditions, the
company will promptly notify the Division and immediately
take actions to identify the source of the problem, correct the
problem and, if necessary, to provide warning to any person
whose health and safety is in imminent danger due to the
non-compliance.

731.224 Duration  Surface-water monitoring will continue
through mining and reclamation until bond release. 
Locations, parameters and/or sampling frequency (other
than U.P.D.E.S. discharge points) may be modified by the
Division if:

731.224.1  “The operator has minimized disturbance
to the hydrologic balance in the permit and adjacent
areas and prevented material damage to the
hydrologic balance outside the permit area; water
quantity and quality are suitable to support approved
postmining land uses”; or,

731.224.2  “Monitoring is no longer necessary to achieve the
purposes set forth in the monitoring plan approved under
731.221.

Therefore, UEI requests that the surface water monitoring
plan be modified as follows:

As baseline for the surface water conditions have been
described by the monitoring to date for the Lila Canyon
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permit area, UEI will discontinue monitoring of the surface
water sites away from the surface facilities until just before
second mining takes place within the mine permit area.  Two
years before second mining is anticipated to start, then
monitoring will commence again and the data compared with
the baseline.

The existing baseline data shows the current surface water
conditions for the permit area.  No significant surface water
impacts have been identified from current first mining
activities.  Continuous additional monitoring will only
unnecessarily duplicate costs for data that has already been
collected.

As the two years of ephemeral wash characterization data
have been collected and the data reflects the flow conditions
as described in the surface water hydrology sections of the
PAP, the sites CG-1 through CG-7 will be suspended and
discontinued.  Also, the upper rain gauge RS-2 will be
suspended.  These sites were installed and data were
collected, as part of a Board Order settlement, to
demonstrate that the upper drainages were ephemeral in
nature and that the flow characteristics had been correctly
described in the PAP.

Additionally, the sampling frequency for sites L-1-S, L-2-S,
and L-3-S be changed from monthly to quarterly.  As the
baseline for these sites have been determined and there is
no impact from the mining, reduction of the sampling
frequency is justified.  These sites will be sampled quarterly
and flows will be recorded when they occur.

Also, it is desired that the monitoring during the first quarter
not be continued.  During the data collection period, there
have been few first quarter periods when it was feasible to
gain access to the upper elevations of the Book Cliffs and
when access was available to the top during these periods,
the snow cover in the canyons prevented access to the
sampling locations and the sites which were accessed were
either dry or frozen.  Therefore, it would be realistic to
recognize the existing field conditions and adjust the
monitoring plan accordingly.
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The monitoring plan would be modified to require monitoring
during the 2nd, 3rd, and 4th quarters.

See Table 7-3 for the surface water monitoring schedule.

731.225 Monitoring Equipment  Equipment, structures and
other devices used in conjunction with monitoring the quality
and quantity of surface water on-site and off-site will be
properly installed, maintained and operated and will be
removed by the operator when no longer needed.

731.300 Acid- and Toxic-Forming Materials  Drainage from acid- and
toxic-forming materials and underground development waste into surface
water and ground water will be avoided by implementation of a Spill
Prevention Control and Countermeasure (SPCC) Plan and by the
following:

731.311 Identification/Burial of Acid- or Toxic-Forming
Materials
Potentially acid- or toxic-forming materials will be identified by use
of Material Safety Data Sheets (MSDS), or by direct sampling and
analysis in the case of underground development waste.

Any material which exhibits acid- or toxic-forming characteristics will
be properly stored, protected from runoff, removed to an approved
disposal site or buried on site beneath a minimum of 4' of non-acid,
non-toxic material. 

731.312 Storage of Acid- or Toxic-Forming Materials  Storage of
potentially acid- or toxic-forming materials, such as fuel, oils,
solvents and non-coal waste will be in a controlled manner,
designed to contain spillage and prevent runoff to surface or ground
water resources.

All oils and solvents will be stored in proper containers within
enclosed structures.   Fuels will be stored in appropriate tanks,
enclosed within concrete or earthen bermed areas designed to
contain any spillage.

Non-coal waste (garbage) will be stored in a designated location, in
dumpsters, and removed to an approved landfill (East Carbon
Development Contractors - ECDC) on a regular, as-needed basis.
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Unused or obsolete equipment or supplies will be stored in a
designated area.  Drainage from the storage area will be directed to
the sediment pond as shown on the Sediment Control Map, Plate
7-5.

Underground development waste (if any) will also be stored in a
designated area.  Such waste will be tested for acid- or toxic-
forming potential, and if found to be acid- or toxic-forming, the
waste site will be protected from surface runoff by the use of
earthen berms.

731.320 Storage, Burial, Treatment  All storage, burial and
treatment practices will be as described in this permit, and
consistent with applicable material handling and disposal provisions
of the R645-Rules.

731.400 Transfer of Wells  There are presently three piezometers on this
permit.  When these piezometers are no longer required,  they will be
sealed in a safe, environmentally sound manner in accordance with
regulations (see Section 631.200). The Horse Canyon Well has been
donated to the College of Eastern Utah as part of the Post Mine Land Use
Change.

731.500 Discharges  The only proposed discharges from this operation
will be from the sediment pond and/or underground mine water. 
Each of these potential discharges would be monitored and
controlled within requirements of approved U.P.D.E.S. Discharge
Permits.

731.510 Discharges into an Underground Mine  There are no
plans to discharge any water into an underground mine. 
This section is not applicable.

731.512 Types of Discharge  The only planned discharges from
this site are water, in the form of sediment pond discharge or
underground mine water discharge.

731.512.1 Water  See Section 731.512.

731.512.2 Coal Processing Waste  N/A - There are no
plans to process coal or discharge coal processing waste
from this site.
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731.512.3 Fly Ash from a Coal-Fired Facility   N/A - There
are no plans for a coal-fired facility at this time.

731.512.4 Sludge from Acid-Mine-Drainage Treatment  
N/A  There are no plans for an acid-mine-drainage treatment
facility at this time.
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Table 7-3
Lila Canyon Mine

Water Monitoring Stations

Station Location Type Frequency Remarks

L-1-S Lila Canyon Int. Stream Quarterly At mine Site

L-2-S Rt. Fork Lila
(above mine)

Ephemeral
Stream

Quarterly RF Above Mine Site

L-3-S Lila Canyon
(below mine)

Int. Stream Quarterly RF Below Mine Site

L-4-S Sediment Pond Discharge Monthly or as
occurs

Per UPDES Permit

L-5-G Mine Water Discharge Monthly or as
occurs

Per UPDES Permit

L-6-G Lila Canyon Spring Sampling
Permanently 
Suspended
1Qtr 2003

Replaced by L-11-G
Water Right 91-617

L-7-G Little Park Spring Quarterly Cottonwood Spring 
Sample Site 9 
Water Right 91-2521

L-8-G Little Park Spring Quarterly Unnamed Spring
Sample Site 10
Water Right 91-2538

L-9-G Little Park Spring Quarterly Pine Spring Sample
Site 16Z
Water Right 91-2539

L-10-G Williams Draw Spring Sampling
Permanently
Suspended
1Qtr 2003

Replaced by L-12-G
Water Right 91-809
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Table 7-3
Lila Canyon Mine

Water Monitoring Stations

Station Location Type Frequency Remarks

L-11-G Lila Canyon Spring Quarterly Mont/Leslie Spring
Replaces L-6-G
Water Right 91-618

L-12-G Section 25
Spring

Spring Quarterly Replaces L-10-G

L-13-S Little Park
Wash 

Dry Wash Sampling
Permanently
Suspended
3Qtr 2011

At Road Crossing

L-14-S Section 25
Noname Wash

Dry Wash Sampling
Permanently 
Suspended
3Qtr 2011

At Road Crossing

L-15-S Williams Draw
Wash

Dry Wash Sampling
Permanently
Suspended
1Qtr of 2003

At Road Crossing

L-16-G Stinky Spring
Wash

Seep Quarterly
2-3-4

Top of Mancos

L-17-G Stinky Spring
Wash

Seep Quarterly
2-3-4

Top of Mancos

L-18-S Stinky Springs
Wash

Dry Wash Sampling
Temporarily
Suspended
3Qtr 2011

Adjacent to Access
Road

L-19-S Little Park
Wash

Dry Wash Quarterly At Permit Boundary
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Table 7-3
Lila Canyon Mine

Water Monitoring Stations

Station Location Type Frequency Remarks

L-20-G Quaker Spring Seep Sampling
Permanently
Suspended 
3Qtr 2012

North of Permit
Boundary

IPA-1 Little Park Borehole Quarterly Water Level Only

IPA-2 Little Park Borehole Quarterly Water Level Only

IPA-3 Little Park Borehole Quarterly Water Level Only

NOTE: Sites L-13-S, L-14-S, L-15-S, L18-S, CG-2, CG-3, CG-4, CG-5, CG-6,
and CG-7 were suspended following completion of wash characterization study.  

Other sites temporarily suspended until two year prior to second mining influence.

Due to access concerns only the 2nd, 3rd and 4th quarters will be sampled.  First quarter
has been no access.
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Table 7-4
Lila Canyon Mine

Surface Water Monitoring Parameters
Operational and Post-Mining

Field Measurements Reported As

Water Level or Flow Depth, Flow

pH Standard Units

Specific Conductivity (ohms/cm) umhos/cm @ 25o C

Temperature o C

Dissolved Oxygen mg/l

Laboratory Measurements Reported As

Total Dissolved Solids mg/l

Total Settleable Solids (UPDES)

Total Suspended Solids mg/l

Total Hardness (CACO3) mg/l

Total Alkalinity mg/l

Carbonate (CO3 
-2) mg/l

Bicarbonate (HC)3 
-1) mg/l

Calcium (Ca) (Dissolved) mg/l

Chloride (Cl -) mg/l

Iron (Fe) (Dissolved) mg/l

Iron (Fe) (Total) mg/l

Magnesium (Mg) (Dissolved) mg/l

Manganese (Mn) (Dissolved) mg/l

Manganese (Mn) (Total) mg/l

Potassium (K) (Dissolved) mg/l

Sodium (Na) (Dissolved) mg/l

Sulfate (SO4 
-2) mg/l

Oil and Grease (As required) mg/l

Cations meq/l

Anions meq/l
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Table 7-5
Lila Canyon Mine

Ground Water Monitoring Parameters
Operational and Post-Mining

Field Measurements Reported As

Water Level or Flow Depth, Flow

pH Standard Units

Specific Conductivity umhos/cm @ 25o C

Temperature o C

Laboratory Measurements Reported As

Total Dissolved Solids mg/l

Total Hardness (CACO3) mg/l

Total Alkalinity mg/l

Carbonate (CO3 
-2) mg/l

Bicarbonate (HC)3 
-1) mg/l

Calcium (Ca) (Dissolved) mg/l

Chloride (Cl -) mg/l

Iron (Fe) (Dissolved) mg/l

Iron (Fe) (Total) mg/l

Magnesium (Mg) (Dissolved) mg/l

Manganese (Mn) (Dissolved) mg/l

Manganese (Mn) (Total) mg/l

Potassium (K) (Dissolved) mg/l

Sodium (Na) (Dissolved) mg/l

Sulfate (SO4 
-2) mg/l

Oil and Grease (As required) mg/l

Cations meq/l

Anions meq/l
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731.512.5 Flue-gas Desulfurization Sludge  N/A - There
are no plans for flue-gas desulfurization at this site.

731.512.6  Inert Materials  N/A - There are no plans to use
or discharge inert materials used for stabilizing underground
mines.

731.512.7  Any underground mine development wastes that
cannot be left and permanently stored underground will be
brought to the surface and stored in a controlled, designated
location.  Final disposal of such material will depend on its
volume, physical and chemical characteristics and potential
for use in reclamation.  There are presently no plans to
return such material underground; however, if this does
become necessary in the future, complete plans will be
submitted for disposal at that time.

731.513 Water from Underground Workings  Based on historical
data from other mines in the area, some mine water can be
expected to be encountered during the mining operation. 
Typically, such water is stored in “sumps” or designated
areas in the mine and used for mining operations or
discharged to the surface.  A sump is an underground
storage area that is used to temporarily store water before it
is used underground or pumped to the surface for discharge. 
The main purpose of a sump is to remove sediments.  The
sump will also remove oil/grease if they were to get into the
water.  The size of a sump can vary from a few hundred
gallons to several thousand gallons.  The size normally
depends on the space available and the amount of water
needed for mining operations.

In order to more accurately define the potential impact of the
mine on ground water, underground usage discharge
amounts, if they were to occur, would be documented.  This
information along with the surface monitoring program will
provide the best information available as to the potential
impact of the mine on ground water.

IPA piezometers 1-3 will still be monitored quarterly if
possible.  The three piezometers were monitored on
December 22, 2000.  The water level probe during this
period was unable to reach the depth required to measure
the water level of IPA-1 and IPA -3.  Another attempt will be
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made to enter these piezometers when the sites are accessible.

The water level of IPA-2 was very consistent with the last
reading taken on April 29, 1996.  This piezometer (IPA-2) is
the farthest west of the three piezometers and is up dip from
the other two.  Any impact to ground water would be noticed
very quickly at IPA-2.  This information from IPA-2 along with
the past baseline data on the three piezometers and the in
mine water monitoring program mentioned above, would
provide an accurate evaluation of potential ground water
impacts.

At the present time, there are no plans to divert water from
the underground workings of this operation to any other
underground workings.

If it became necessary to discharge water from the mine, this
water would be discharged in accordance with the UPDES
permit application in Appendix 7-5.  The water would be
discharged into the Right Fork of Lila Canyon.  Refer to Plate
7-5.

731.520 Gravity Discharges  Location of the proposed portal
slopes are below the western (upper) exposure of the
easterly dipping coal bed.  In the area immediately around
the proposed portals, no water is presently issuing from the
strata above or below the coal outcrop; therefore, it is
assumed any water encountered in the underground mining
will not be under artesian pressure or with sufficient
hydrostatic head to raise it to the portal site.

The coal seam to be mined dips away from the portal site at
approximately 10%.  If water is encountered in the mining, it
will likely be at a static level far below the exposed outcrop or
rock slopes.  This may result in some possible mine
discharge from pumping, but not from gravity.

731.521 Portal Location  The proposed access portals are below
the coal outcrop, as shown on Figure 7-1, Plates 5-5 and 7-
5.  The ventilation breakout locations are shown on Plate 5-
2.  The rock slopes will slope up to the east at approximately
12% to contact the coal seam; however, the coal seam is
dipping down to the east in this area.  The approximate point

Page -71



Horse Canyon Mine  - Lila Canyon Extension                                      UtahAmerican Energy Inc.

of contact between the rock slopes and the coal seam will be
1227' from the surface at an elevation of 6300'.  Ground
water levels in the mining area, based on the 3 water
monitoring holes and other geologic data, appear to be
nearly static at elevation 5990 in this area (see Figure 7-1).  

Water level in the mine would have to raise approximately
310' to reach the rock slope/coal seam contact and result in
a gravity discharge.  Water monitoring results and other
historical data in the area do not indicate this is likely to
occur.

731.522 Surface Entries after January 21, 1981  This is not
known to be an acid-producing or iron-producing coal seam;
however, proposed portals are located to prevent gravity
discharge from the mine (see Section 731.521).

731.600 Buffer Zones All streams within the permit area are either
ephemeral or intermittent by rule with ephemeral flow. In the area of
the surface facilities along the intermittent by definition Lila Wash,
the Operator will install stream buffer zone signs in locations shown
on Plate 5-2 and maintain the buffer zones during the operation. 

731.700 Cross Sections and Maps  The following is a list of cross-
sections and maps provided in this section of the P.A.P.

Plate 7-1 Permit Area Hydrology Map
Plate 7-2 Disturbed Area Hydrology/Watershed
Plate 7-3 Water Rights Locations
Plate 7-4 Water Monitoring Location Map
Plate 7-5 Proposed Sediment Control Map
Plate 7-6a Proposed Sediment Pond #1
Plate 7-6b Proposed Sediment Pond #2
Plate 7-7 Post-Mining Hydrology
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All required maps and cross-sections have been prepared by, or
under the supervision of, and certified by a Registered Professional
Engineer, State of Utah.

731.710 General Area Hydrology  Plate 7-1.

731.720  Plate 7-2.

731.730 Water Monitoring Map Plate 7-4.

731.740 Sediment Pond Map  Plates 7-6a and 7-6b.

731.750  Plate 7-6a & b.

731.760 Other Maps  (See Section 731.700 for a complete list of
maps provided in this section).

731.800 Water Rights and Replacement  (See Section 727)

732. Sediment Control Measures

732.100 Siltation Structures  The only proposed siltation structure for
this site is the sediment pond.  All disturbed area runoff is proposed
to be directed to this pond for final treatment prior to discharge. 

The sediment pond will be constructed and maintained in
compliance with applicable regulations.  Details of the proposed
pond are discussed in the following section and in Appendix 7-4.

732.200 Sedimentation Ponds  As discussed above, all disturbed area
runoff is proposed to be directed to a sediment pond for final
treatment prior to any discharge.  The proposed sediment pond will
be located at the low point of the disturbed area, as shown on Plate
7-5.

732.210 Sediment Pond Details  The proposed sediment pond is
considered temporary, and will be removed during final
reclamation.  The pond is designed in compliance with the
requirements of the following sections, as required:
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356.300 - The pond will be maintained until the disturbed area has
been stabilized and revegetated.  Removal shall not be any sooner
than 2 years after the last augmented seeding;

356.400 - Upon removal, the pond area will be reclaimed and
reseeded according to the reclamation plan;

513.200 - N/A - The proposed sediment pond does not meet the
size or other qualifying criteria of MSHA, 30 CFR 77.216(a);

763 - Refer to this regulation addressed later in this chapter.

Design details for the sediment pond and site drainage control are
addressed in Appendix 7-4 of this P.A.P.

732.220 MSHA Requirements This section does not apply since
there are no plans for construction of coal processing waste dams
or embankments at this site. The proposed pond does not meet the
size or other qualifying criteria of MSHA, 30 CFR 77.216(a).

732.300 Diversions  There is one undisturbed diversion planned for this
site.  This diversion consists of a bypass culvert beneath the
sediment pond, which will allow undisturbed runoff to bypass the
site without mixing with disturbed area runoff. 

Other diversions planned consist of disturbed area ditches and
culverts, as shown on Plate 7-5.  Design details for all diversions
are provided in Appendix 7-4.

All diversions will be constructed and maintained to comply with the
requirements of R645-301-742.100 and R645-301-742.300. 
Details are described under those respective sections of this
chapter.

732.400 Road Drainage  All roads will be constructed, maintained and
reconstructed to comply with R645-301-742.400.  Specific
information to road drainage is provided under that section of this
chapter.

732.410 Alteration or Relocation of Natural Drainages  There
are no plans to construct roads which will require alteration or
relocation of natural drainageways, other than by providing
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culverted crossings over ephemeral drainages.  There are no plans
to alter or relocate any intermittent or perennial drainages in
conjunction with road construction.

Road construction and design details are provided in Chapter 5 of
this P.A.P. Road drainage and culvert design details are provided in
Appendix 7-4.

732.420 Culverts  Culvert details are provided in Appendix 7-4.  All
undisturbed culvert inlets will be provided with headwall protection,
consisting of inlet sections, rock or concrete.

733. Impoundments  The only water impoundment proposed for this site is the
sediment pond.  Design details for the pond are provided in Appendix 7-4
and on Plates 7-6a &b.

733.100 General Plans   The general plan for this site is to drain runoff
from the disturbed area into a single sedimentation pond for
treatment prior to discharge.  Site drainage and design details are
described in Appendix 7-4.  The general plan includes the following,
at a minimum:

733.110 Certification  The sediment control plan and proposed
sediment pond designs have been prepared and certified by a
Registered Professional Engineer, State of Utah.

733.120 Maps and Cross Sections  Sediment pond locations,
design plans and cross sections are provided on Plates 7-5 and 7-
6a & b, respectively.

733.130 Narrative  A complete description of the proposed
sediment pond along with volumes and design/construction details
in provided in Appendix 7-4.

733.140 Survey  The proposed sediment pond is not located within
a potential subsidence area from past underground mining
operations.

733.150 Hydrologic and Geologic Information  Relevant
hydrologic and geologic information for the sediment pond is
provided in Appendix 7-4.

Page -75



Horse Canyon Mine  - Lila Canyon Extension                                      UtahAmerican Energy Inc.

733.160 Certification Statement  All proposed sediment pond
structures are provided with this submittal.  The structure will be
constructed prior to construction of the mine site area, but not
before receiving Division approval.

733.200 Permanent and Temporary Impoundments  As indicated
earlier, the proposed sediment pond is classed as temporary.

733.210 Design Requirements  The proposed sediment pond is
temporary; therefore, the pond is not designed to meet
requirements of MSHA 30 CFR 77.216.

The proposed pond is not located where failure would expect to
cause loss of life or serious property damage.  As shown in
Appendix 7-4, the proposed pond embankment will have a
minimum of 3H : 1V on the inside slope and 2H : 1V on the outside. 
These slopes, along with the 95% compaction requirement, will
ensure a static safety factor in excess of 1.3, as required.

733.220 Permanent Impoundment Section 733.220 is not
applicable since the impoundment will be temporary.

733.230 Temporary Impoundment  The proposed sediment pond
is a temporary impoundment, and will be removed when
reclamation sediment control and revegetation criteria are met, in
accordance with Phase II Bond Release criteria.

733.240 Inspections/Potential Hazards  As indicated under
Section 515.200, if any examination or inspection shows a potential
hazard exists, the person who examined the impoundment will
promptly notify the Division of the finding and emergency
procedures formatted for public protection and remedial action.

734. Discharge Structure  All discharges from sedimentation ponds, diversions
and culverts will be protected from erosion by the use of adequately sized
rip-rap, concrete or other approved protection.  Details for outlet protection
for all drainage control structures are provided in appendix 7-4.  All
discharge structures have been designed according to standard
engineering design procedures.
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735. Disposal of Excess Spoil No excess spoil production is anticipated.

736. Coal Mine Waste  Any areas designated for the disposal of coal mine
waste will be constructed and maintained to comply with R645-301-746. 
Details are described under that section.

737. Noncoal Mine Waste  Storage and final disposal of noncoal mine waste are
described under section 747.

738. Temporary Casing and Sealing of Wells  There are no wells proposed to
be used to monitor ground water conditions associated with this permit or
operation. The three Piezometers will be reclaimed according to the
requirements of the Divisions’s Performance Standards.

740. Design Criteria and Plans  Design criteria and plans for this permit are
detailed in Appendix 7-4.  The following section will describe the general
drainage and sediment control plan.

741. General Requirements  The proposed operation is an underground mine
with a relatively small surface disturbance for transportation, support and
coal handling facilities.  The proposed surface facilities will comprise a
disturbed perimeter of approximately 42.6 acres.  Access roads and utility
lines will consist of approximately 10 acres of additional disturbance along
a BLM Right-of-Way designated as a “Transportation Corridor”.

The majority of undisturbed runoff from areas above the proposed mine
site will be diverted beneath the site via an undisturbed diversion culvert. 
Runoff from the disturbed mine site area will be directed to a sediment
pond, designed to contain and treat the runoff from a 10 year - 24 hour
precipitation event for the contributing watershed.  Disturbed area runoff
will be directed to the sediment pond via a combination of properly sized
ditches and culverts.  The general drainage control plan for the mine site
is shown on Plate 7-5.  The complete Drainage Design and Control Plan is
provided in Appendix 7-4 of this P.A.P.

742. Sediment Control Measures  See Appendix 7-4 for Sediment Control
Measure details.

742.100 General Requirements
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742.110 Designed/Constructed/Maintained  Appropriate
sediment control measures will be designed, constructed and
maintained using the best technology currently available to:

742.111  “Prevent, to the extent possible, additional
contributions of sediment to stream flow or to runoff outside
the permit area;”

This will be accomplished by the construction of undisturbed
diversions to allow most undisturbed runoff to by-pass the
site and by routing all disturbed runoff to sediment ponds for
treatment prior to discharge.

742.112  “Meet the effluent limitations under R645-301-751;”

Any discharge from the sediment ponds will be made in
compliance with all Utah and federal water quality laws and
regulations and with effluent limitations for coal mining
promulgated by the U.S. Environmental Protection Agency
set forth in 40 CFR Part 434.

742.113  “Minimize erosion to the extent possible:”  This will
be accomplished by proper routing of drainage, and by the
use of energy dissipators and/or erosion protection at all
sediment pond, ditch and culvert outlets and in ditches
where erosive velocities are expected.

742.120 Sediment Control Measure  Sediment control measures
within and adjacent to the disturbed areas are detailed in Appendix
7-4.  These measures include, but are not limited to:

742.121  As discussed in Appendix 7-4, runoff from the
disturbed area will be captured in sediment ponds and/or
treated as necessary to meet effluent limitations prior to
discharge.

742.122  As discussed in Appendix 7-4, the majority of
undisturbed drainage from above the mine site will be
diverted via designed undisturbed diversions.
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742.123  Undisturbed diversions will consist of properly
designed and protected channels and/or culverts as
described in Appendix 7-4.

742.124  The primary means of velocity reduction is planned
to be the use of rip-rap; however, other methods such as
straw dikes, check dams and/or vegetative filters may be
employed during the operational or reclamation phases as
determined necessary, and with Diversion approval.

742.125  There are no plans to treat runoff with chemicals. 
Based on extensive experience with runoff in this area,
effluent requirements for discharge can normally be met by
containment and settling in a sediment pond.

742.126  It is expected that water will be encountered in the
underground mining; however, this water will be used for
mining needs and only discharged when no further storage
is available underground.  Any discharge of mine water will
meet applicable effluent limitations.  Such water will be
sampled (and treated if necessary) prior to discharge.

742.200 Siltation Structures  As described in Appendix 7-4 the sediment
ponds will provide for sediment removal for most of the surface
facility disturbance.  An alternate sediment control method of berms
and silt fences will be used at the ventilation breakouts, around the
topsoil stockpile area, and on the slopes below the water treatment
area and portal access road.  The description of this alternate
sediment control method is also described in Appendix 7-4.  In the
case of the ventilation breakouts, this is necessary due to its
remote location and rough terrain.  In the case of the water
treatment slope, due to topography, there is no way to direct the
runoff to the sediment basins.  Other sediment structures that might
be used around the surface facilities are temporary sediment traps
such as straw dikes and/or catch basins.

742.210 General Requirements  Siltation structures will be
designed, constructed and maintained in accordance with the
following regulations.

742.211  Siltation structures will be constructed using the
best technology currently available to prevent additional
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contributions of suspended solids and sediment to
streamflow outside the permit area to the extent possible. 
Sediment control structures and details are discussed in
Appendix 7-4.

742.212  The siltation structures (i.e. sediment ponds) will be
constructed prior to any coal mining and reclamation
operations.  Upon construction, the ponds and any other
siltation structures will be certified by a qualified registered
professional engineer to be constructed as designed and
approved in the reclamation plan.

742.213  The sediment ponds will be designed, constructed
and maintained in accordance with all applicable regulations. 
See 732.200, 733.200 and Appendix 7-4 for details.

742.214  Any discharge of water from underground workings
to surface waters will meet applicable effluent limitations of
751.  If such water is found not to meet those requirements,
the water will be treated underground prior to discharge, or
passed through a siltation structure prior to leaving the
permit area.

742.220 Sedimentation Ponds  The sedimentation ponds will
meet the following criteria:

742.221.1  The ponds will be used individually;

742.221.2  The ponds are located at the lower end of the
disturbed area and out of any perennial stream (See Plate 7-
5);

742.221.3  The sediment ponds will be designed,
constructed and maintained to:

742.221.31  The ponds are designed to contain the
runoff from a 10 year - 24 hour precipitation event for
the area in addition to a minimum of 2 years of
sediment storage.
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742.221.32  The ponds are designed to provide a
minimum of 24 hour retention of the runoff from a 10
year - 24 hour precipitation event.

742.221.33  The ponds are designed to contain the
runoff from a 10 year - 24 hour precipitation event
plus a minimum of 2 years of sediment storage.

742.221.34 A nonclogging dewatering devices are
proved as described in Appendix 7-4.

742.221.35  This will be accomplished by proper
design, construction and maintenance of the ponds as
described in Appendix 7-4.

742.221.36  As discussed in Appendix 7-4, sediment
will be removed when the level reaches the 2 year
storage level.  Since the pond is oversized, this
leaves adequate room for storage of the design event.

742.221.37 The sediment ponds construction ensures
against excessive settlement.  See “Sediment Pond
Construction Requirements” in Appendix 7-4.

742.221.38 Sediment ponds will be free of sod, large
roots, frozen soil, and acid- or toxic-forming coal
processing waste. See “Sediment Pond Construction
Requirements” in Appendix 7-4.

742.221.39 The sediment ponds will be compacted
properly. See “Sediment Pond Construction
Requirements” in Appendix 7-4.

742.222 Sediment Ponds Meeting MSHA Criteria The
proposed ponds do not meet the size or other qualifying
criteria of MSHA, 30 CFR 77.216(a). Therefore, this section
is not applicable. 

742.223 Sediment Ponds Not Meeting MSHA Criteria  As
discussed in Appendix 7-4, the ponds will be equipped with
principle spillway and emergency spillway culverts each
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sized to safely discharge runoff from a 25 year - 6 hour
precipitation event.

742.223.1  The Principle Spillway culverts and the
Emergency Spillway culverts will be corrugated, metal
pipe.  Each one designed to carry sustained flows.

742.223.2  N/A - See 742.223.1

742.224  N/A - See 742.223.1

742.225  N/A - No exception requested.

742.225.1 N/A

742.225.2 N/A

742.230 Other Treatment Facilities  No other treatment facilities
are planned for this operation. Therefore, Section 742.230 is not
applicable. 

742.240 Exemptions  No exemptions are requested at this time;
however, since this is a new proposed operation, the need for
Small Area Exemptions and/or Alternate Sediment Control Areas
may arise in the future.

742.300 Diversions

742.310 General Requirements

742.311  All diversions are considered temporary, and will be
removed upon final reclamation. 

Diversions are designed to minimize adverse impacts to the
hydrologic balance within the permit and adjacent areas, to
prevent material damage outside the permit area and to
assure the safety of the public detailed diversion designs are
presented in Appendix 7-4 of this P.A.P.

742.312 See Appendix 7-4 for diversion designs.
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742.313  As indicated, all diversions for the Lila Canyon
Mine are temporary, and will be removed when no longer
needed.  Land disturbed by removal will be reclaimed in
accordance with R645-301 and R645-302.  Prior to diversion
removal, downstream water treatment facilities will be
modified or removed.  See Reclamation Hydrology Section
of Appendix 7-4.

742.320 Diversion of Perennial and Intermittent Steams  
Section 742.320 is not applicable since there are no diversions
planned for perennial or intermittent streams within the permit area.

742.330 Diversion of Miscellaneous Flows  All diversions within
the permit area are of miscellaneous flows.

742.331  Certain miscellaneous undisturbed flows are
proposed to be diverted around the disturbed area. Other
flows are diverted within the disturbed area and to the
sediment ponds, as described in Appendix 7-4.

742.332  See Appendix 7-4.

742.333  All temporary diversions are designed to safely
pass the peak runoff of a 10-year 6-hour event resulting in a
more robust design that the required 2-year 6-hour
precipitation event.  See Appendix 7-4 for details.

742.400 Road Drainage 

742.410 All Roads All roads are designed in accordance with
requirements of 534.  Drainage control for all roads is discussed in
detail in Appendix 7-4. No part of any road is planned to be located
in the channel of an intermittent or perennial stream.  As shown on
Plate 7-2, roads are located to minimize downstream sedimentation
and flooding.

742.420 Primary Roads  Primary road design is discussed under
534.
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742.421  As described in Section 534, all primary roads are
to be located, insofar as practical, on the most stable
available surfaces.

742.422  There are no stream fords planned for this
operation.

742.423 Drainage Control  Road drainage control is
discussed in Appendix 7-4.

742.423.1 Primary roads will be equipped with
adequate drainage control, including ditches, culverts
and relief drains.  The drainage control system is
designed, and will be constructed and maintained, to
pass the peak runoff safely from a 10 year - 6 hour
precipitation event, as described in Appendix 7-4.

742.423.2  Culvert design and installation details are
described in Appendix 7-4.  Inlets and outlets are
protected from erosion.  Undisturbed culvert inlets are
to be equipped with trash racks.

742.423.3  Drainage ditch design details are provided
in Appendix 7-4.

742.423.4 There are plans to alter the drainage
channel on the south boundary of the disturbed area. 
This drainage is an ephemeral channel with no
riparian habitat.  A stream alteration permit will not be
required for this channel.  A 60 inch culvert and a
sedimentation pond will be placed in this channel. 
Installation of this culvert and sedimentation control
plans are described in Appendix 7-4.  To ensure that
state of the art technology is incorporated, the final
reclamation plans for the sedimentation pond area will
be submitted prior to commencement of final
reclamation of this area.

742.423.5  Stream channel crossings will be provided
by culverts designed, constructed and maintained
using current, prudent engineering practice, as
described in Appendix 7-4.
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743. Impoundments

743.100 General Requirements  All impoundments associated with this
operation are considered temporary.

743.110 Not applicable there are no impoundments planned that
meet the criteria of MSHA, 30 CFR 77.216 (a).

743.120  The design of impoundments have been prepared and
certified by a qualified, registered professional engineer.  As
described in Appendix 7-4, the proposed sediment ponds will have
at least 2' of freeboard above the highest flow level in the
emergency spillway, which is adequate to resist overtopping by
waves and by sudden increases in storage volumes.

743.130  As described in Appendix 7-4, the sediment ponds will be
equipped with a culvert riser principal spillway and a culvert riser
emergency overflow sized to safely pass the runoff from a 25 year -
6 hour precipitation event.

743.131 The principal spillway design is discussed below.

743.131.1   The principle spillway will be constructed
of corrugated metal pipe. The emergency spillway will
also be constructed of corrugated metal pipe.

744. Discharge Structures

744.100  The sediment ponds emergency spillway will be a vertical
corrugated metal pipe.  For Sediment Pond 1, it will flow into the
UC-1* C.M.P. beneath the pond and discharge onto an engineered
rip-rap apron to prevent scouring or erosion.  For Sediment Pond 2,
the discharge will be via C.M.P.  (See Appendix 7-4).

* UC-1 was abandoned in the fall of 2016 due to severe storm damage. A
new culvert UC-1a was constructed to replace it. Both will be reclaimed
during final reclamation.  Full details can be found in Appendix 7-4.

Diversions and culvert outlets that are expected to have flow
velocities in excess of 5 fps will also be equipped with erosion and
velocity controls as described in Appendix 7-4.
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744.200  Discharge structures have been designed and certified according to
standard engineering design procedures. (See Appendix 7-4).

745. Disposal of Excess Spoil Section 745 is not applicable since there are no
plans for disposal of excess spoil at the Lila Canyon operation.

746. Coal Mine Waste  The area designated for coal mine waste disposal is
within an existing depression area which is located beneath and around
the proposed coal storage pile area as shown on Plates 5-2, 7-2 and 7-5. 
This disposal area will be used for disposal of the rock slope material,
reject from coal processing, coal contaminated waste from the mine (i.e.
roof falls, etc.) and/or sediment pond waste.

The designated waste area will be within the disturbed area and drained to
the sediment pond, and will be constructed according to Division and
MSHA requirements.  Coal mine waste disposal is discussed in detail
under Section 536 of this permit.

746.100 General Requirements

746.110  All coal mine waste will be placed in a new disposal area
within the permit area as discussed in Section 536 and 746.

746.120  The area selected for coal mine waste disposal will drain
to the sediment pond for final treatment to minimize adverse effects
on the surface and ground water quality and quantity.  (See Plates
7-2 and 7-5).

746.200 Refuse Piles.  The refuse area is described under Coal Mine
Waste in Section 746 and detailed in Section 536.  Rock slope
material will be used as fill and is referred to as refuse.  No coal
refuse pile is anticipated.  Other than described in Section 536.

746.210  In the event a refuse pile is needed for future operations
the refuse piles would be designed to meet the requirements of the
above listed Division regulations as well as applicable MSHA
regulations.  See Section 536 for details.
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746.211 The coal mine waste disposal areas will not be
located in an area containing springs, seeps or water
courses.  As shown on Plates 5-2 and 7-5 and described in
Appendix 7-4, runoff from the areas will be drained to the
sediment pond.

746.212  As described in Sections 536 and 746, the coal
refuse will be placed within the mine workings, rock slope
material will be placed in existing depression areas.  These
areas are below grade and will drain to the sediment pond. 
Due to the location (below grade) no berms or diversion
ditches are planned for the Coal Mine Waste Area.  See
Appendix 7-4 for hydrologic details.

746.213 Not applicable since there are no underdrains
planned for this pile.

746.220 Surface Area Stabilization

746.221  The plan for revegetation of the area is discussed
in Section 536.

746.222  There are no plans for any permanent
impoundments on the refuse or Coal mine waste area. 
Small depressions may exist for a short time until regrading
is completed.  These depressions are normally less than one
foot in depth and not left for more than 30 days.

746.300 This section is not applicable since there are no plans to
construct any impounding structures of coal mine waste or to
impound coal mine waste.

746.400 This section is not applicable since there are no plans to return
coal processing waste to abandoned underground workings.

747. Disposal of Noncoal Waste.  Disposal of non-coal mine waste is
discussed under Section 528.330 of this permit.

747.100  As indicated in Section 528.330, non-coal mine waste will be
stored in a controlled manner in a designated area on site.  Final
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disposal of all noncoal mine waste , except concrete during
reclamation, will be in a state-approved solid waste disposal area
(E.C.D.C.).

747.200  As shown on Plates 5-2B and 7-5, the proposed noncoal mine
waste storage area is in a designated site, free of springs or seeps,
and drained to the sediment pond.

747.300  There are no plans to dispose of noncoal mine waste within the
permit area, except concrete during reclamation.  The concrete will
be buried beneath a minimum of 2' of non-acid, non-toxic material,
and will not degrade surface or ground water.

748. Casing and Sealing of Wells  There are only three ground water
piezometers on the site IPA-1, IPA-2 and IPA-3.  They will be reclaimed
according to the requirements of the Division’s Performance Standards.  If
any additional wells are required in the future, requirements of this section
will be met.

750. Performance Standards

751. Water Quality   Discharges of water from this operation will be made in
compliance with all Utah and federal water quality laws and regulations
and with effluent limitations for coal mining promulgated by the U. S.
Environmental Protection Agency set forth in 40 CFR Part 434.  See
Sections 731 and 742.

752. Sediment Control Measures  Sediment control measures will be located,
maintained, constructed and reclaimed according to plans and designs
described under Sections 732, 742, 760 and Appendix 7-4.

752.100 Siltation Structures  Siltation structures and diversions will be
located, maintained, constructed and reclaimed according to plans
and designs described under Sections 732, 742, 763 and Appendix
7-4.

752.200 Road Drainage  Roads will be located, designed, constructed,
reconstructed, used, maintained and reclaimed as described under
Sections 732.400, 742.400 and 762.
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752.210 Control or Prevent Erosion  See Section 742.400 and
Appendix 7-4.

752.220 Control or Prevent Additional Disturbance  See Section
742.400 and Appendix 7-4.

752.230 Effluent Standards  See Section 742.400 and Appendix
7-4.

752.240 Degradation of Ground Water Systems  See Section
742.400 and Appendix 7-4.

752.250 Altering Normal Flow of Water  See Section 742.400
and Appendix 7-4.

753. Impoundments and Discharge Structures  Impoundments and discharge
structures will be located, maintained, constructed and reclaimed as
described in Sections 733, 734, 743, 745, 760 and Appendix 7-4.

754. Disposal of Excess Spoil, Coal Mine Waste and Noncoal Mine Waste 
Disposal areas for excess spoil, coal mine waste and noncoal mine waste
will be located, maintained, constructed and reclaimed to comply with
Sections 735, 736, 745, 746, 747 and 760.

755. Casing and Sealing of Wells Not applicable since no wells are planned for
this site. The three Piezometers will be reclaimed according to the
requirements of the Divisions’s Performance Standards.

760. Reclamation  Reclamation hydrology is detailed in Appendix 7-4.

761. General Requirements  Upon completion of operations, the disturbed area
will be reclaimed.  All drainage and sediment controls are considered
temporary and will be removed when no longer required.  The sediment
pond will remain in place until Phase II Bond Release requirements have
been met.  At that time, the pond will be removed and the area will be
reclaimed in accordance with the approved plan.

762. Roads  All roads within the disturbed area are temporary, and will be
removed and reclaimed upon completion of operations. An access road
will be left in place to reach the sediment pond; however, this road will
also be removed and reclaimed when the sediment pond is removed.
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762.100  Upon removal of roads, culverts and diversions will also be
removed and the natural drainage patterns will be restored.

762.200  Cut and fill slopes will be reshaped according to the approved
reclamation plan.  This reshaping will be compatible with the
postmining land use and will complement the drainage pattern of
the surround terrain.  Road reclamation is described in Section 550.

763. Siltation Structures.  See Appendix 7-4 for details on removal of siltation
structures.

763.100 Siltation Structures will be Maintained.  As indicated in Section
761, the sediment pond will remain in place until the stability and
vegetation requirements for Phase II Bond Release are met.  This
will be a minimum of 2 years after the last augmented seeding.  At
this time, the pond will be removed and the area reclaimed.

763.200 Structure is Removed  Upon removal of the sediment pond, the
area will be regraded and revegetated in accordance with the
approved reclamation plan and Sections 358, 356 and 357.

764. Structure Removal  A timetable for reclamation activities is provided in
Section 542.100.

765. Permanent Casing and Sealing of Wells  There are only three ground
water piezometers on the site IPA-1, IPA-2 and IPA-3.  They will be
reclaimed according to the requirements of the Division’s Performance
Standards.  If any additional wells are required in the future, requirements
of this section will be met.
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1

Bond Amount

Direct Costs

Subtotal Demolition and Removal $576,285 $634,694
Subtotal Backfill and Grading $494,316 $532,642
Subtotal Vegetation $238,314 $214,205
Subtotal Direct Costs $1,308,914 $1,381,541

Indirect Costs
Mob/Demob $130,891 10.0% $138,154
Contingency $65,446 5.0% $69,077
Engineering Redesign $32,723 2.5% $34,539
Main Office Expense $89,006 6.8% $93,945
Project Management Fee $32,723 2.5% $34,539
Subtotal Indirect Costs $350,789 26.8% $370,253

SubTotal $1,659,703 $1,751,794

Total $1,659,703 $1,751,794

Escalation Factor 1.50%
Number of Years 5
Escalation $124,478 $131,385

Total $1,784,181 $1,883,179

Reclamation Cost 2013 $1,784,181 $1,883,179

Bond Amount (rounded to nearest $1,000) $1,784,000 $1,883,000

Bond Posted Up to December 2010 $1,807,000
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2

Cost factors

Means Number Material Unit Cost Units

31 23 16 42 0260 Excavation Bulk Bank 2 CY (322BL) 1.71 CY
32 91 13.23 3100 75 HP Dozerw/scarifier 3.93 MSF
Reveg 006 Fertilizer Hydro Spreader Mat. Only 4.63 MSF
Reveg 002 Hydro Spreader (equip. & labor)B-81 80MSF 56.23 MSF
Maple Leaf 1-2013 Grasses for Lila Canyon 182.00 AC
Maple Leaf 1-2013 Forbs for Lial Canyon 67.00 AC
Maple Leaf 1-2013 Shrubs for Lila Canyon 118.00 AC
Reveg 001 Seeding Hydro spread 26.47 MSF
02 41 16.13 0020 Steel Buld. 0.28 CF
02 41 16.17 0440 Concrete Demolition 6.63 CY
31 23 16.42 1300 Front End Loader 3CY 2.65 CY
31 23 23.20 1025 12 CY (16 Ton) Dump Truck 1/2 rod. Trip 16.72 CY
02 41 16.17 4200 On Site Disposal 9.54 CY
ECDC ECDC 65.00 /Ton
02 65 10.30 0130 9,000 Gal. To 12,000 Gal. Tank 1325.00 EA.
02 65 10.30 0320 9,000 Gal. To 12,000 Gal. Tank 384.00 EA.
02 65 10.30 1029 9,000 Gal. To 12,000 Gal. Tank 1050.00 EA.
JennChem Seal Portals 4320.00 EA.
23 05 05.10 3600 Mechanical Equipment Heavy 641.65 Ton
31 23 16.42 0260 Excavation Bulk Bank 2 CY (322BL) 1.71 CY
31 23 16.13 3080 Backfill Trench Minimal Haul 2 1/4 CY 1.92 CY
01 54 33.20 4360 D9R Semi-U EROPS (9-54 (2H04) 2173.50

Hourly Costs 130.36
Cat 325 BL (10-21(2nd04) 1497.30
Hourly Costs 105.83
988 G EROPS (9-38)(3Q04) 1738.75
Hourly Costs 111.70

01 54 33.20 1200 825G (6-13)(4Q03) 190.00
Hourly Costs 6.76

01 54 33.20 37000 631G (9-51)(2nd04) 2197.65
Hourly Costs 132.36

01 54 33.20 5510 770 (20-11)(3Q03) 1569.75
Hourly Costs 99.40

Scamp 6000 Ga. H2O Truck Diesel 2nd2008) 763.14
Hourly Costs 86.12

Scamp Pick-up Truck 4x4 1 Ton 71.00
Hourly Costs 14.68
Foreman Outside 63.15
Heavy Equipment Operator 60.45

01 54 33.60 3550 Helicopter 2774 /Day
JennChem Labor 265.00 /Day
01 54 33 20 4710 Front end loader, 4WD, 3.5 CY,145HP 33.10

Utililty Pole 103.00 EA.
26 05 05.10 1900 Wire Removal 19.60 FT
02 41 16.13 0100 Mixture of types 0.30 CF
02 41 13.60 1700 Chain link, post & fabric 8' 10' high remove only 3.41 FT
02 41 13.17 5050 Pavement Removal 4" to 6" 4.07 SY
02 41 13.30 1600 Median Barruer 10.71 LF



Lila Canyon Mine Proposed Facilities 30 August 2016

2

Scamp Transportation to Nielson Dump 13.63 /Ton
Nielson Nielson Construction 7.00 /Ton
02 41 13.80 0200 Wood Poles and cross bars 282.78 EA.
33 71 39.13 0820 High Voltage Line 144.91 /Mile
02 65 10.30 0110 3000 to 5000 gal. tank 484.43 EA.
02 65 10.30 1023 3000 to 5000 gal. tank 719.96 EA.
02 65 10.30 0300 3000 to 5000 gal. tank 227.22 EA.
02 41 16.17 0440 Concrete Demolition 13.26 CY
02 41 13.20 0100 Gruadrail Corrugated Steel 2.53 LF
02 41 13.20 0200 End Section 37.98 EA.
02 41 13.40 0180 36" CMP (5) 11.98 LF
02 41 13.40 0200 72" CMP (1) 38.15 LF
AML 3000.00
AML 5700.00
13 05  05.60 0050 Silos, Selective Demolition 1344.00
Scamp Quote To Scamp Yard./Salvage 135.00 Hr

Medium Equipment Operator 58.20
Truck Driver 48.30
Light Equipmnet Operator 47.05

01 54 33.40 2800 250 KW Diesel Generator 807.60 /Day
01 54 33.40 7660 Water Tank Portable 17.30 /Day
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Office/Bathhouse  01 96491
Shop/Warehouse 02 125092
Security Shack 03 609
Mine Subtation 04 11118
Surface Power Lines 05 2432
Water Treatment Plant 06 779
Portable Water Tank 07 1347
Process Water Tank 08 1347
Fuel Tanks 26 2842
Sewer Tank 10 Left in Place
Ventilation Fan 11 49050 74377
Conveyor Tunnel to Coal Stockpile 12 33236
Crusher Conveyor to Loadout Bin 13 8169
Conveyor Loadout Bin Truck Loadout 14 838
Reclaim Escape Tunnel Fan House 15 18620
Conveyor Storage Pile Staking Tube 16 11476
Crusher/Screen Plant 17 4905
Truck Scale to Loadout  18 7808
Coal Storage Bin 19 4034
Guard Rail 20 4150
Underground Pipes 21 Left In Place
Chain Link Fence 22 5115
Mine facilities Rd Truck Loadout Rd 23 32900
Office Bathhouse Warehouse Parking 24 55823
Mine Parking 25 14016
Fuel Tanks 26 2842
Powder & Cap Magazine 27 2567
Culverts 28 24984 26871
Lila Old Fan Portals 29 45900
Pole Barn 30 5639
Rock Dust Silo 31 2156 576284.9
Power Cable 32 Left in Place
Waste Rock Stacking Tube 33 4068
Visual Disconnect 34 4198
Drop Box  35 271
Abandon Concrete Room (2) 36 9827
Median Barrier 37 8140
Concrete Trash Chute 38 2346
Graben Breakout (2) 39 2346

634694

Demolition and Removal
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit
Reference Cost Factor
Number

Office/Bathhouse  01
Structure's Demolition Cost Steel Buld. 02 41 16.13 0020 0.28 CF 150 100 15 225000 CF 225000 CF
Structure's Vol. Demolition 0.3 2500 CY
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck Transportation to Nielson Dump Scamp 13.63 /Ton 600 Tons
Transportation Cost Steel Drive 480 lb/cy
Disposal Cost Steel Nielson Construction Nielson 7.00 /Ton 600 Tons
Subtotal

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

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

Concrete Demolition Concrete Demolition 02 41 16.17 0440 6.63 CY 150 100 1 FT 555.6 CY
Concrete Cost 1.3
Concrete Vol. Demolished
Loading Costs Front End Loader 3CY 31 23 16.42 1300 2.65 CY 722 CY
Transportation Costs 12 CY (16 Ton) Dump Truck 1/2 rod. Trip 31 23 23.20 1025 16.72 CY 722 CY
Disposal Costs On Site Disposal 02 41 16.17 4200 9.54 CY 361 CY
Subtotal

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

Total
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Cost

63000

8178

4200
75378

3684

1913
12072
3444

21113

96491
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Shop/Warehouse 02
Structure's Demolition Cost Steel Buld. 02 41 16.13 0020 0.28 CF 150 100 20 300000 CF 300000 CF 84000
Structure's Vol. Demolition 0.3 3333 CY
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck Transportation to Nielson Dump Scamp 13.63 /Ton 800 Ton 10904
Transportation Cost Steel Drive 480 lb/cy
Disposal Cost Steel Nielson Construction Nielson 7.00 /Ton 800 Ton 5600
Subtotal 100504

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

Slab
Concrete Demolition 150 100 1 556
Concrete Cost Concrete Demolition 02 41 16.17 0440 6.63 CY 556 CY 3686
Concrete Vol. Demolished 1.3 723 CY
Loading Costs Front End Loader 3CY 31 23 16.42 1300 2.65 CY 723 CY 1916
Transportation Costs 12 CY (16 Ton) Dump Truck 1/2 rod. Trip 31 23 23.20 1025 16.72 CY 723 CY 12089
Disposal Costs On Site Disposal 02 41 16.17 4200 9.54 CY 723 CY 6897
Subtotal 24588

First Bent
Concrete Demolition
Concrete Cost Concrete Demolition 02 41 16.17 0440 6.63 CY
Concrete Vol. Demolished
Loading Costs Front End Loader 3CY 31 23 16.42 1300 2.65 CY
Transportation Costs 12 CY (16 Ton) Dump Truck 1/2 rod. Trip 31 23 23.20 1025 16.72 CY
Disposal Costs On Site Disposal 02 41 16.17 4200 9.54 CY
Subtotal

Total 125092
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Security Shack 03
Structure's Demolition Cost Steel Buld. 02 41 16.13 0020 0.28 CF 20 10 8 FT 1600 CF 448
Structure's Vol. Demolition 0.3 480
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck Transportation to Nielson Dump Scamp 13.63 /Ton 4 Ton 52
Transportation Cost Steel Drive
Disposal Cost Steel Nielson Construction Nielson 7.00 /Ton 480 LB/CF 4 Ton 27
Subtotal 527

Concrete Demolition
Concrete Cost Concrete Demolition 02 41 16.17 0440 6.63 CY 20 10 0.25 FT 2 CY 12
Concrete Vol. Demolished 1.3
Loading Costs Front End Loader 3CY 31 23 16.42 1300 2.65 CY 2.4 CY 6
Transportation Costs 12 CY (16 Ton) Dump Truck 1/2 rod. Trip 31 23 23.20 1025 16.72 CY 2.4 CY 40
Disposal Costs On Site Disposal 02 41 16.17 4200 9.54 CY 2.4 CY 23
Subtotal 82

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

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

Total 609
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Mine Subtation 04
Structure's Demolition Cost
Structure's Vol. Demolition
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck
Transportation Cost Steel Drive
Subtotal 0

Equipment's Disposal Cost Mechanical Equipment Heavy 23 05 05.10 3600 641.65 Ton 4 4 Ton 16 Ton 10266
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal 10266

Fence Demolition Chain link, post & fabric 8' 10' high remove only 02 41 13.60 1700 3.41 FT 160 FT 160 FT 546

Subtotal 546

Concrete Demolition
Concrete Cost Concrete Demolition 02 41 16.17 0440 6.63 CY 20 20 0.5 7 CY 7 CY 46
Concrete Vol. Demolished 1.3
Loading Costs Front End Loader 3CY 31 23 16.42 1300 2.65 CY 9 CY 24
Transportation Costs 12 CY (16 Ton) Dump Truck 1/2 rod. Trip 31 23 23.20 1025 16.72 CY 9 CY 150
Disposal Costs On Site Disposal 02 41 16.17 4200 9.54 CY 9 CY 86
Subtotal 306

Total 11118



Ref. Description Materials Means Unit 
Reference Cost
Number

Surface Power Lines 05
Structure's Demolition Cost Wood Poles and cross bars 02 41 13.80 0200 282.78
Structure's Vol. Demolition High Voltage Line 33 71 39.13 0820 144.91
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck
Transportation Cost Steel Drive
Disposal Cost Steel
Subtotal

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

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

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

Total



Unit Length Width Height Diameter Area Volume Weight Density Time

EA.
/Mile 2058



Number Unit Swell Quantity Unit Cost
Factor

8 EA 8 EA 2262
3 1.17 Miles 170

2432

2432



Ref. Description Materials Means Unit 
Reference Cost
Number

Water Treatment Plant 06
Structure's Demolition Cost Steel Buld. 02 41 16.13 0020 0.28
Structure's Vol. Demolition
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck Transportation to Nielson DuScamp 13.63
Transportation Cost Steel Drive
Disposal Cost Steel Nielson Construction Nielson 7.00
Subtotal

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

Subtotal

Concrete Demolition
Concrete Cost Concrete Demolition 02 41 16.17 0440 6.63
Concrete Vol. Demolished
Loading Costs Front End Loader 3CY 31 23 16.42 1300 2.65
Transportation Costs 12 CY (16 Ton) Dump Truck   31 23 23.20 1025 16.72
Disposal Costs On Site Disposal 02 41 16.17 4200 9.54
Subtotal

Total



Unit Length Width Height Diameter Area Volume Weight Density Time

CF 1800

/Ton

/Ton 480

CY 15 15 0.5

CY
CY
CY



Number Unit Swell Quantity Unit Cost
Factor

CF 1800 CF 504
0.3 540 CF

5 Ton 68

lb/cf 5 Ton 35
607

FT 4 27
1.3

5 13
5 84
5 48

172

779
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit
Reference Cost Factor
Number

Portable Water Tank 07
Structure's Demolition Cost Steel Buld. 02 41 16.13 0020 0.28 CF 20 15 3533 CF
Structure's Vol. Demolition 0.3 1060 CF
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck Transportation to Nielson Dump Scamp 13.63 /Ton 9 Ton
Transportation Cost Steel Drive
Disposal Cost Steel Nielson Construction Nielson 7.00 /Ton 480 lb/cf 9 Ton
Subtotal

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

Subtotal

Concrete Demolition
Concrete Cost Concrete Demolition 02 41 16.17 0440 6.63 CY 15 15 0.5 FT 4
Concrete Vol. Demolished 1.3
Loading Costs Front End Loader 3CY 31 23 16.42 1300 2.65 CY 5
Transportation Costs 12 CY (16 Ton) Dump Truck 1/2 rod. Trip 31 23 23.20 1025 16.72 CY 5
Disposal Costs On Site Disposal 02 41 16.17 4200 9.54 CY 5
Subtotal

Total
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Cost

989

123

63
1175

27

13
84
48

172

1347
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Process Water Tank 08
Structure's Demolition Cost Steel Buld. 02 41 16.13 0020 0.28 CF 20 15 FT 3533 CF 989
Structure's Vol. Demolition 0.3 1060 CF
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck Transportation to Nielson Dump Scamp 13.63 /Ton 9 Ton 123
Transportation Cost Steel Drive
Disposal Cost Steel Nielson Construction Nielson 7.00 /Ton 480 lb/cf 9 Ton 63
Subtotal 1175

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

Subtotal

Concrete Demolition
Concrete Cost Concrete Demolition 02 41 16.17 0440 6.63 CY 15 15 0.5 FT 4 27
Concrete Vol. Demolished 1.3
Loading Costs Front End Loader 3CY 31 23 16.42 1300 2.65 CY 5 13
Transportation Costs 12 CY (16 Ton) Dump Truck 1/2 rod. Trip 31 23 23.20 1025 16.72 CY 5 84
Disposal Costs On Site Disposal 02 41 16.17 4200 9.54 CY 5 48
Subtotal 172

Total 1347



Ref. Description Materials Means Unit 
Reference Cost
Number

Sewer Tank 10
Structure's Demolition Cost Will remain in place at reclamation
Structure's Vol. Demolition
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck
Transportation Cost Steel Drive
Subtotal

Equipment Disposal Cost
Tank Removal
Remove Sludge
Disposal Cost

Subtotal

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

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

Total



Unit Length Width Height Diameter Area Volume Weight Density Time



Number Unit Swell Quantity Unit Cost
Factor

0

Left in Place
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Ventilation Fan 11
Structure's Demolition Cost
Structure's Vol. Demolition
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck
Transportation Cost Steel Drive
Subtotal

Equipment's Disposal Cost Mechanical Equipment Heavy 23 05 05.10 3600 641.65 Ton 10 6 Ton 60 Ton 38499
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs Helicopter 01 54 33.60 3550 2774 /Day 0 HR 0 HR 0
Disposal Costs
Subtotal 38499

Concrete Demolition
Concrete Cost Concrete Demolition 02 41 16.17 0440 13.26 CY 20 20 0.5 FT 300 CY 3978
Concrete Vol. Demolished 1.3
Loading Costs CY CY 0
Transportation Costs CY CY 0
Disposal Costs On Site Disposal 02 41 16.17 4200 9.54 CY 600 CY 5724
Subtotal 9702

Portal Sealing
Seal Construction JennChem 4320.00 EA 2 EA 8640
Labor JennChem 265.00 HR 8 HR 16 HR 4240

Helicopter 01 54 33.60 3550 2774 /Day 10 /Day 2 Day 5548
Helicopter 01 54 33.60 3550 2774 /Day 231.17 HR-Stand By 6 HR 12 Hrs 2774
250 KW Diesel Generator 01 54 33.40 2800 807.60 /Day 5 Day 5 Day 4038
Water Tank Portable 01 54 33.40 7660 17.30 /Day 5 Day 5 Day 87
Subtotal 25327

Shot Crete On Site Disposal 02 41 16.17 4200 9.54 CY 120 40 0.5 89 CY 849
Concrete Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

74377
Total 49050
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Conveyor Tunnel to Coal Stockpile 12
Structure's Demolition Cost Steel Buld. 02 41 16.13 0020 0.28 CF 810 6 20 FT 97200 CF 27216
Structure's Vol. Demolition 0.3 29160 CF
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck Transportation to Nielson Dump Scamp 13.63 /Ton 259 Ton 3530
Transportation Cost Steel Drive
Disposal Cost Steel Nielson Construction Nielson 7.00 /Ton 480 lb/cf 259 Ton 1813
Subtotal 32559

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

Concrete Demolition
Concrete Cost Concrete Demolition 02 41 16.17 0440 6.63 CY 15 15 CY 99
Concrete Vol. Demolished 1.3
Loading Costs Front End Loader 3CY 31 23 16.42 1300 2.65 20 CY 53
Transportation Costs 12 CY (16 Ton) Dump Truck 1/2 rod. Trip 31 23 23.20 1025 16.72 CY 20 CY 334
Disposal Costs On Site Disposal 02 41 16.17 4200 9.54 CY 20 CY 191
Subtotal 677

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

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

Total 33236
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Crusher Conveyor to Loadout Bin 13
Structure's Demolition Cost Steel Buld. 02 41 16.13 0020 0.28 CF 230 5 20 FT 23000 CF 6440
Structure's Vol. Demolition 0.3 6900 CF
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck Transportation to Nielson Dump Scamp 13.63 /Ton 51 Ton 695
Transportation Cost Steel Drive
Disposal Cost Steel Nielson Construction Nielson 7.00 /Ton 480 51 Ton 357
Subtotal 7492

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

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

Concrete Demolition
Concrete Cost Concrete Demolition 02 41 16.17 0440 6.63 CY 15 15 CY 99
Concrete Vol. Demolished 1.3 20 CY
Loading Costs Front End Loader 3CY 31 23 16.42 1300 2.65 CY 20 CY 53
Transportation Costs 12 CY (16 Ton) Dump Truck 1/2 rod. Trip 31 23 23.20 1025 16.72 CY 20 CY 334
Disposal Costs On Site Disposal 02 41 16.17 4200 9.54 CY 20 CY 191
Subtotal 677

Total 8169
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Conveyor Loadout Bin Truck Loadout 14
Structure's Demolition Cost Steel Buld. 02 41 16.13 0020 0.28 CF 5 5 20 500 CF 500 CF 140
Structure's Vol. Demolition 0.3 150 CF
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck Transportation to Nielson Dump Scamp 13.63 /Ton 1 Ton 14
Transportation Cost Steel Drive
Disposal Cost Steel Nielson Construction Nielson 7.00 /Ton 480 1 Ton 7
Subtotal 161

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

Concrete Demolition
Concrete Cost Concrete Demolition 02 41 16.17 0440 6.63 CY 15 15 CY 99
Concrete Vol. Demolished 1.3 20 CY
Loading Costs Front End Loader 3CY 31 23 16.42 1300 2.65 CY 20 CY 53
Transportation Costs 12 CY (16 Ton) Dump Truck 1/2 rod. Trip 31 23 23.20 1025 16.72 CY 20 CY 334
Disposal Costs On Site Disposal 02 41 16.17 4200 9.54 CY 20 CY 191
Subtotal 677

Concrete Demolition
Concrete Cost Concrete Demolition 02 41 16.17 0440 6.63 CY
Concrete Vol. Demolished
Loading Costs Front End Loader 3CY 31 23 16.42 1300 2.65 CY
Transportation Costs 12 CY (16 Ton) Dump Truck 1/2 rod. Trip 31 23 23.20 1025 16.72 CY
Disposal Costs On Site Disposal 02 41 16.17 4200 9.54 CY
Subtotal 0

Total 838



Ref. Description Materials

Reclaim Escape Tunnel Fan House 15
Corrugated Steel Steel Buld.
Escape Tunnel Steel Buld.
Fan Steel Buld.
Fan House Steel Buld.
Structure's Vol. Demolition
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck Transportation to Nielson Dump
Transportation Cost Steel Drive
Disposal Cost Steel Nielson Construction
Subtotal

Excavation and Backfill
Reclaim Tunnel Excavation Bulk Bank 2 CY (322BL)
Reclaim Tunnel Backfill Trench Minimal Haul 2 1/4 CY
Escape Tunnel Excavation Bulk Bank 2 CY (322BL)
Escape Tunnel Backfill Trench Minimal Haul 2 1/4 CY

Subtotal

Concrete Demolition
Concrete Cost Concrete Demolition
Concrete Vol. Demolished
Loading Costs Front End Loader 3CY
Transportation Costs 12 CY (16 Ton) Dump Truck 1/2 rod. Trip
Disposal Costs On Site Disposal
Subtotal

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

Total



Means Unit Unit Length Width Height Diameter Area Volume
Reference Cost
Number

02 41 16.13 0020 0.28 CF 26880
02 41 16.13 0020 0.28 CF 1257
02 41 16.13 0020 0.28 CF 64
02 41 16.13 0020 0.28 CF 512

Scamp 13.63 /Ton

Nielson 7.00 /Ton

31 23 16.42 0260 1.71 CY 350 14 10
31 23 16.13 3080 1.92 CY
31 23 16.42 0260 1.71 CY 325 4 10
31 23 16.13 3080 1.92 CY

02 41 16.17 0440 6.63 CY 15

31 23 16.42 1300 2.65 CY
31 23 23.20 1025 16.72 CY
02 41 16.17 4200 9.54 CY



Weight Density Time Number Unit Swell Quantity Unit Cost
Factor

CF 26880 CF 7526
1257 CF 352

64 CF 18
512 CF 143

0.3 8614 CF

76 Ton 1036

480 76 Ton 532
9607

FT 1815 CY 3104
1815 CY 3485
481 CY 823
481 CY 924

8336

15 CY 99
1.3 20 CY

20 CY 53
20 CY 334
20 CY 191

677

18620
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Conveyor Storage Pile Staking Tube 16
Structure's Demolition Cost Steel Buld. 02 41 16.13 0020 0.28 CF 80 20 CF 25120 CF 7034
Structure's Vol. Demolition 0.3 7536 CF
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck Transportation to Nielson Dump Scamp 13.63 /Ton 67 913
Transportation Cost Steel Drive
Disposal Cost Steel Nielson Construction Nielson 7.00 /Ton 480 lb/cf 67 469
Subtotal 8416

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

Concrete Demolition Concrete Demolition 02 41 16.17 0440 6.63 CY 25 25 3 FT 69 CY 457
Concrete Cost 1.3
Loading Costs Front End Loader 3CY 31 23 16.42 1300 2.65 CY 90 CY 239
Transportation Costs 12 CY (16 Ton) Dump Truck 1/2 rod. Trip 31 23 23.20 1025 16.72 CY 90 CY 1505
Disposal Costs On Site Disposal 02 41 16.17 4200 9.54 CY 90 CY 859
Subtotal 3060

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

Total 11476
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Crusher/Screen Plant 17
Structure's Demolition Cost Steel Buld. 02 41 16.13 0020 0.28 CF 12000 CF 12000 CF 3360
Structure's Vol. Demolition 0.3 3600 CF
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck Transportation to Nielson Dump Scamp 13.63 /Ton 32 Ton 436
Transportation Cost Steel Drive
Disposal Cost Steel Nielson Construction Nielson 7.00 /Ton 480 lb/cf 32 Ton 224
Subtotal 4020

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

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

Concrete Demolition
Concrete Cost Concrete Demolition 02 41 16.17 0440 6.63 CY 20 20 CY 133
Concrete Vol. Demolished 1.3
Loading Costs Front End Loader 3CY 31 23 16.42 1300 2.65 CY 26 CY 69
Transportation Costs 12 CY (16 Ton) Dump Truck 1/2 rod. Trip 31 23 23.20 1025 16.72 CY 26 CY 435
Disposal Costs On Site Disposal 02 41 16.17 4200 9.54 CY 26 CY 248
Subtotal 885

Total 4905
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Truck Scale to Loadout  18
Structure's Demolition Cost Steel Buld. 02 41 16.13 0020 0.28 CF 18850 CF 18850 CF 5278
Structure's Vol. Demolition 0.3 5655
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck Transportation to Nielson Dump Scamp 13.63 /Ton 50 Ton 682
Transportation Cost Steel Drive
Disposal Cost Steel Nielson Construction Nielson 7.00 /Ton 480 50 Ton 350
Subtotal 6310

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

Take-up Pad
Concrete Demolition
Concrete Cost Concrete Demolition 02 41 16.17 0440 6.63 CY 34 34 CY 225
Concrete Vol. Demolished 1.3 44 CY
Loading Costs Front End Loader 3CY 31 23 16.42 1300 2.65 CY 44 CY 117
Transportation Costs 12 CY (16 Ton) Dump Truck 1/2 rod. Trip 31 23 23.20 1025 16.72 CY 44 CY 736
Disposal Costs On Site Disposal 02 41 16.17 4200 9.54 CY 44 CY 420
Subtotal 1498

First Bent
Concrete Demolition
MCC Pad
Concrete Cost
Concrete Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

Total 7808
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Coal Storage Bin 19
Structure's Demolition Cost Steel Buld. 02 41 16.13 0020 0.28 CF 10000 CF 10000 CF 2800
Structure's Vol. Demolition 0.3 3000
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck Transportation to Nielson Dump Scamp 13.63 /Ton 27 Ton 368
Transportation Cost Steel Drive
Disposal Cost Steel Nielson Construction Nielson 7.00 /Ton 480 lb/cf 27 Ton 189
Subtotal 3357

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

Concrete Demolition
Concrete Cost Concrete Demolition 02 41 16.17 0440 6.63 CY 15 FT 15 CY 99
Concrete Vol. Demolished 1.3
Loading Costs Front End Loader 3CY 31 23 16.42 1300 2.65 CY 20 CY 53
Transportation Costs 12 CY (16 Ton) Dump Truck 1/2 rod. Trip 31 23 23.20 1025 16.72 CY 20 CY 334
Disposal Costs On Site Disposal 02 41 16.17 4200 9.54 CY 20 CY 191
Subtotal 677

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

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

Total 4034
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Guard Rail 20
Structure's Demolition Cost Gruadrail Corrugated Steel 02 41 13.20 0100 2.53 LF 1520 FT 1520 FT 3846
End Section End Section 02 41 13.20 0200 37.98 EA. 8 EA 8 EA 304
Structure's Vol. Demolition
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck
Transportation Cost Steel Drive
Subtotal 4150

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

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

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

Total 4150
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Underground Pipes 21
Structure's Demolition Cost Left In Place
Structure's Vol. Demolition
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck
Transportation Cost Steel Drive
Subtotal

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

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

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

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

Total Left In Place
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Chain Link Fence 22
Structure's Demolition Cost
Structure's Vol. Demolition
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck
Transportation Cost Steel Drive
Subtotal 0

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

Fence Demolition Chain link, post & fabric 8' 10' high remove only 02 41 13.60 1700 3.41 FT 1500 FT 1500 FT 5115

Subtotal 5115

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

Total 5115
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Mine facilities Rd Truck Loadout Rd 23 
Structure's Demolition Cost
Structure's Vol. Demolition
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck
Transportation Cost Steel Drive
Subtotal

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs Transportation to Nielson Dump Scamp 13.63 /Ton 674 Ton 9187
Disposal Costs Nielson Construction Nielson 7.00 /Ton 1 CY/Ton 674 Ton 4718
Subtotal 13905

Employee Parking Pavement Removal 4" to 6" 02 41 13.17 5050 4.07 SY 1750 24 SY 4667 SY 18995
4 IN 1.3 674 CY

Subtotal 18995

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

Total 32900



Ref. Description Materials Means Unit 
Reference Cost
Number

Office Bathhouse Warehouse Parking 24
Structure's Demolition Cost
Structure's Vol. Demolition
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck
Transportation Cost Steel Drive
Subtotal

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs Transportation to Nielson Dump Scamp 13.63
Disposal Costs Nielson Construction Nielson 7.00
Subtotal

Employee Parking Pavement Removal 4" to 6" 02 41 13.17 4.07

Subtotal

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

Total



Unit Length Width Height Diameter Area Volume Weight Density Time

/Ton
/Ton 1

SY 475 150
4



Number Unit Swell Quantity Unit Cost
Factor

1144 Ton 15593
CY/Ton 1144 Ton 8008

23601

SY 7917 SY 32222
IN 1.3 1144 CY

32222

55823



Ref. Description Materials Means Unit Unit Length
Reference Cost
Number

Mine Parking 25 
Structure's Demolition Cost
Structure's Vol. Demolition
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck
Transportation Cost Steel Drive
Subtotal

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs Transporta    Scamp 13.63 /Ton
Disposal Costs Nielson Co Nielson 7.00 /Ton
Subtotal

Employee Parking Pavement    02 41 13.17 4.07 SY 100

Subtotal

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

Total



Width Height Diameter Area Volume Weight Density Time Number Unit

1 CY/Ton

200 SY
3 IN



Swell Quantity Unit Cost
Factor

241 Ton 3285
241 Ton 1687

4972

2222 SY 9044
1.3 241 CY

9044

14016
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Fuel Tanks 26
Structure's Demolition Cost
Structure's Vol. Demolition
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck
Transportation Cost Steel Drive
Subtotal 0

Equipment Disposal Cost
Tank Removal 3000 to 5000 gal. tank 02 65 10.30 0110 719.96 EA 3 EA 3 EA 2160
Remove Sludge 3000 to 5000 gal. tank 02 65 10.30 0300 227.22 EA 3 EA 3 EA 682

Subtotal 2842

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

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

Total 2842
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Powder & Cap Magazine 27
Structure's Demolition Cost Mechanical Equipment Heavy 23 05 05.10 3600 641.65 Ton 4 Ton 4 Ton 2567
Structure's Vol. Demolition
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck
Transportation Cost Steel Drive
Subtotal 2567

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

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

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

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

Total 2567
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Culverts 28
DC-1 Excavation Bulk Bank 2 CY (322BL) 31 23 16.42 0260 1.71 CY 60 1.5 3 FT 10 CY 17
DC-1 Backfill Trench Minimal Haul 2 1/4 CY 31 23 16.13 3080 1.92 CY 60 1.5 3 FT 10 CY 19
DC-2 Excavation Bulk Bank 2 CY (322BL) 31 23 16.42 0260 1.71 CY 60 1.5 3 FT 10 CY 17
DC-2 Backfill Trench Minimal Haul 2 1/4 CY 31 23 16.13 3080 1.92 CY 60 1.5 3 FT 10 CY 19
DC-3 Excavation Bulk Bank 2 CY (322BL) 31 23 16.42 0260 1.71 CY 65 1.5 3 FT 11 CY 19
DC-3 Backfill Trench Minimal Haul 2 1/4 CY 31 23 16.13 3080 1.92 CY 65 1.5 3 FT 11 CY 21
DC-4 Excavation Bulk Bank 2 CY (322BL) 31 23 16.42 0260 1.71 CY 400 2 3 FT 89 CY 152
DC-4 Backfill Trench Minimal Haul 2 1/4 CY 31 23 16.13 3080 1.92 CY 400 2 3 FT 89 CY 171
DC-5 Excavation Bulk Bank 2 CY (322BL) 31 23 16.42 0260 1.71 CY 350 2 3 FT 78 CY 133
DC-5 Backfill Trench Minimal Haul 2 1/4 CY 31 23 16.13 3080 1.92 CY 350 2 3 FT 78 CY 149
DC-6 Excavation Bulk Bank 2 CY (322BL) 31 23 16.42 0260 1.71 CY 107 2 3 FT 24 CY 41
DC-6 Backfill Trench Minimal Haul 2 1/4 CY 31 23 16.13 3080 1.92 CY 107 2 3 FT 24 CY 46
DC-7 Excavation Bulk Bank 2 CY (322BL) 31 23 16.42 0260 1.71 CY 155 2 3 FT 34 CY 59
DC-7 Backfill Trench Minimal Haul 2 1/4 CY 31 23 16.13 3080 1.92 CY 155 2 3 FT 34 CY 66
DC-8 Excavation Bulk Bank 2 CY (322BL) 31 23 16.42 0260 1.71 CY 167 2 3 FT 37 CY 63
DC-8 Backfill Trench Minimal Haul 2 1/4 CY 31 23 16.13 3080 1.92 CY 167 2 3 FT 37 CY 71
DC-9 Excavation Bulk Bank 2 CY (322BL) 31 23 16.42 0260 1.71 CY 186 2 3 FT 41 CY 71
DC-9 Backfill Trench Minimal Haul 2 1/4 CY 31 23 16.13 3080 1.92 CY 186 2 3 FT 41 CY 79
DC-10 Excavation Bulk Bank 2 CY (322BL) 31 23 16.42 0260 1.71 CY 60 2 3 FT 13 CY 23
DC-10 Backfill Trench Minimal Haul 2 1/4 CY 31 23 16.13 3080 1.92 CY 60 2 3 FT 13 CY 26
DC-11 Excavation Bulk Bank 2 CY (322BL) 31 23 16.42 0260 1.71 CY 101 2 3 FT 22 CY 38
DC-11 Backfill Trench Minimal Haul 2 1/4 CY 31 23 16.13 3080 1.92 CY 101 2 3 FT 22 CY 43
DC-12a Excavation Bulk Bank 2 CY (322BL) 31 23 16.42 0260 1.71 CY 140 2.5 3.5 FT 45 CY 78
DC-12a Backfill Trench Minimal Haul 2 1/4 CY 31 23 16.13 3080 1.92 CY 141 2.5 3.5 FT 46 CY 88
DC-12b Excavation Bulk Bank 2 CY (322BL) 31 23 16.42 0260 1.71 CY 79 2.5 3 FT 22 CY 38
DC-12b Backfill Trench Minimal Haul 2 1/4 CY 31 23 16.13 3080 1.92 CY 79 2.5 3 FT 22 CY 42
DC-12c Excavation Bulk Bank 2 CY (322BL) 31 23 16.42 0260 1.71 CY 357 2.5 3 FT 99 CY 170
DC-12c Backfill Trench Minimal Haul 2 1/4 CY 31 23 16.13 3080 1.92 CY 357 2.5 3 FT 99 CY 190
DC-12d Excavation Bulk Bank 2 CY (322BL) 31 23 16.42 0260 1.71 CY 9 2.5 3.5 FT 3 CY 5
DC-12d Backfill Trench Minimal Haul 2 1/4 CY 31 23 16.13 3080 1.92 CY 9 2.5 3.5 FT 3 CY 6
DC-13 Excavation Bulk Bank 2 CY (322BL) 31 23 16.42 0260 1.71 CY 60 1.5 3 FT 10 CY 17
DC-13 Backfill Trench Minimal Haul 2 1/4 CY 31 23 16.13 3080 1.92 CY 60 1.5 3 FT 10 CY 19
DC-14 Excavation Bulk Bank 2 CY (322BL) 31 23 16.42 0260 1.71 CY 40 1.5 3 FT 7 CY 11
DC-14 Backfill Trench Minimal Haul 2 1/4 CY 31 23 16.13 3080 1.92 CY 40 1.5 3 FT 7 CY 13
DC-15 Excavation Bulk Bank 2 CY (322BL) 31 23 16.42 0260 1.71 CY 45 1.5 3 FT 8 CY 13
DC-15 Backfill Trench Minimal Haul 2 1/4 CY 31 23 16.13 3080 1.92 CY 45 1.5 3 FT 8 CY 14
DC-16 Excavation Bulk Bank 2 CY (322BL) 31 23 16.42 0260 1.71 CY 25 1.5 3 FT 4 CY 7
DC-16 Backfill Trench Minimal Haul 2 1/4 CY 31 23 16.13 3080 1.92 CY 25 1.5 3 FT 4 CY 8
DC-17 Excavation Bulk Bank 2 CY (322BL) 31 23 16.42 0260 1.71 CY 120 1.5 3 FT 20 CY 34
DC-17 Backfill Trench Minimal Haul 2 1/4 CY 31 23 16.13 3080 1.92 CY 120 1.5 3 FT 20 CY 38
DC-18 Excavation Bulk Bank 2 CY (322BL) 31 23 16.42 0260 1.71 CY 27 1.5 3 FT 5 CY 8
DC-18 Backfill Trench Minimal Haul 2 1/4 CY 31 23 16.13 3080 1.92 CY 27 1.5 3 FT 5 CY 9
SP2-1 Excavation Bulk Bank 2 CY (322BL) 31 23 16.42 0260 1.71 CY 165 1.5 3 FT 28 CY 47
SP2-1 Backfill Trench Minimal Haul 2 1/4 CY 31 23 16.13 3080 1.92 CY 165 1.5 3 FT 28 CY 53
UC-1 Excavation Bulk Bank 2 CY (322BL) 31 23 16.42 0260 1.71 CY 120 5 6 FT 133 CY 228
UC-1 Backfill Trench Minimal Haul 2 1/4 CY 31 23 16.13 3080 1.92 CY 120 5 6 FT 133 CY 256
UC-1a Excavation Bulk Bank 2 CY (322BL) 31 23 16.42 0260 1.71 360 5 6 FT 400 CY 684
UC-1a Backfill Trench Minimal Haul 2 1/4 CY 31 23 16.13 3080 1.92 360 5 6 FT 400 CY 768
Subtotal 2299
Equipment's Disposal Cost 4186
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal
Demolition Cost 36" CMP (5) 36" CMP (5) 02 41 13.40 0180 11.98 LF 365 FT 365 FT 4373
Demolition Cost 72" CMP (1) 72" CMP (1) 02 41 13.40 0200 38.15 LF 480 FT 480 FT 18312

Concrete Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal 22685

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

Concrete Demolition
Concrete Cost
Concrete Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal
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26871
Total 24984
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Lila Old Fan Portals 29
Structure's Demolition Cost
Structure's Vol. Demolition
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck
Transportation Cost Steel Drive
Subtotal

Portal Sealing
Old Horse Canyon Lila Fan Portals AML 3000.00 EA 2 EA 2 EA 6000
Seal Lila North and South Portals AML 5700.00 EA 7 EA 7 EA 39900

Subtotal 45900

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

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

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

Total 45900
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Pole Barn 30
Structure's Demolition Cost Steel Buld. 02 41 16.13 0020 0.28 CF 50 30 10 FT 15000 CF 4200
Structure's Vol. Demolition 0.3 4500 CF
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck Transportation to Nielson Dump Scamp 13.63 /Ton 40 Ton 545
Transportation Cost Steel Drive
Disposal Cost  Steel Nielson Construction Nielson 7.00 /Ton 480 lb/cf 40 Ton 280
Subtotal 5025

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

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

Concrete Demolition
Concrete Cost Concrete Demolition 02 41 16.17 0440 6.63 CY 50 30 0.25 14 CY 93
Concrete Vol. Demolished 1.3 18 CY
Loading Costs Front End Loader 3CY 31 23 16.42 1300 2.65 CY 18 CY 48
Transportation Costs 12 CY (16 Ton) Dump Truck 1/2 rod. Trip 31 23 23.20 1025 16.72 CY 18 CY 301
Disposal Costs On Site Disposal 02 41 16.17 4200 9.54 CY 18 CY 172
Subtotal 614

Total 5639



Ref. Description Materials Means Unit 
Reference Cost
Number

Rock Dust Silo 31
Structure's Demolition Cost Silos, Selective Demolition 13 05  05.60 0050 1344.00
Structure's Vol. Demolition
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck To Scamp Yard./Salvage Scamp Quote 135.00
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck
Transportation Cost Steel Drive
Disposal Cost  Steel
Subtotal

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

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

Concrete Demolition
Concrete Cost Concrete Demolition 02 41 16.17 0440 6.63
Concrete Vol. Demolished
Loading Costs Front End Loader 3CY 31 23 16.42 1300 2.65
Transportation Costs 12 CY (16 Ton) Dump Truck   31 23 23.20 1025 16.72
Disposal Costs On Site Disposal 02 41 16.17 4200 9.54
Subtotal

Total



Unit Length Width Height Diameter Area Volume Weight Density Time

EA

Hr 3

CY 15.5 15.5 1 240

CY
CY
CY



Number Unit Swell Quantity Unit Cost
Factor

1 EA 1 Ea 1344

Hr 3 Hr 405

1749

CF 9 CY 60
1.3 12 CY

12 CY 32
12 CY 201
12 CY 114

407

2156
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Power Cable 32
Structure's Demolition Cost Left in Place
Structure's Vol. Demolition
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck
Transportation Cost Steel Drive
Subtotal

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

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

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

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

Total Left in Place
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Waste Rock Stacking Tube 33
Structure's Demolition Cost Steel Buld. 02 41 16.13 0020 0.28 CF 15 15 10 FT 2250 CF 630
Structure's Vol. Demolition
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck
Transportation Cost Steel Drive
Subtotal 630

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

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

Concrete Demolition
Foundation 30 30 1.33 44 CY
Tube 34 CY
Concrete Cost Concrete Demolit 02 41 16.17 0440 6.63 CY 78 CY 517
Concrete Vol. Demolished 1.3 101 CY
Loading Costs Front End Loader 31 23 16.42 1300 2.65 CY 101 CY 268
Transportation Costs 12 CY (16 Ton) D     31 23 23.20 1025 16.72 CY 101 CY 1689
Disposal Costs On Site Disposal 02 41 16.17 4200 9.54 CY 101 CY 964
Subtotal 3438

Total 4068
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell QuantityUnit Cost
Reference Cost Factor
Number

Visual Disconnect 34
Structure's Demolition Cost
Structure's Demolition Cost Steel Buld. 02 41 16.13 0020 0.28 CF 20 30 8 FT 4800 CF 1344
Structure's Vol. Demolition Steel Buld. 02 41 16.13 0020 0.28 CF 40 10 8 FT 3200 CF 896
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck
Transportation Cost Steel Drive
Subtotal 2240

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished Mechanical Equipment Heavy 23 05 05.10 3600 641.65 Ton 1 Ton 3 Ton 1924.95
Loading Costs
Transportation Costs
Disposal Costs
Subtotal 1924.95

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

Concrete Demolition
Concrete Cost Concrete Demolition 02 41 16.17 0440 6.63 CY 4 6 0.5 FT 0.4 CY 3
Concrete Vol. Demolished 1.3 1 CY
Loading Costs Front End Loader 3CY 31 23 16.42 1300 2.65 CY 1 CY 3
Transportation Costs 12 CY (16 Ton) Dump Truck 1/2 rod. Trip 31 23 23.20 1025 16.72 CY 1 CY 17
Disposal Costs On Site Disposal 02 41 16.17 4200 9.54 CY 1 CY 10
Subtotal 33

Total 4198
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Drop Box  35
Structure's Demolition Cost
Structure's Vol. Demolition
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck
Transportation Cost Steel Drive
Subtotal

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

Take-up Pad
Concrete Demolition
Footing 4 4 1.5 4 CY
Structure 2 2 3.44 2
Concrete Cost Concrete Demolition 02 41 16.17 0440 6.63 CY 6 CY 40
Concrete Vol. Demolished 1.3 8 CY
Loading Costs Front End Loader 3CY 31 23 16.42 1300 2.65 CY 8 CY 21
Transportation Costs 12 CY (16 Ton) Dump Truck 1/2 rod. Trip 31 23 23.20 1025 16.72 CY 8 CY 134
Disposal Costs On Site Disposal 02 41 16.17 4200 9.54 CY 8 CY 76
Subtotal 271

First Bent
Concrete Demolition
Concrete Cost Concrete Demolition 02 41 16.17 0440 6.63 CY
Concrete Vol. Demolished
Loading Costs Front End Loader 3CY 31 23 16.42 1300 2.65 CY
Transportation Costs 12 CY (16 Ton) Dump Truck 1/2 rod. Trip 31 23 23.20 1025 16.72 CY
Disposal Costs On Site Disposal 02 41 16.17 4200 9.54 CY
Subtotal

Total 271
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Abandon Concrete Room (2) 36
Structure's Demolition Cost
Structure's Vol. Demolition
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck
Transportation Cost Steel Drive
Subtotal

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

Fence Demolition

Subtotal

Concrete Demolition
Concrete Cost Concrete Demoliti 02 41 16.17 0440 6.63 CY 15 20 10 222 CY 222 CY 1472
Concrete Vol. Demolished 1.3
Loading Costs Front End Loader 31 23 16.42 1300 2.65 CY 289 CY 766
Transportation Costs 12 CY (16 Ton) Du     31 23 23.20 1025 16.72 CY 289 CY 4832
Disposal Costs On Site Disposal 02 41 16.17 4200 9.54 CY 289 CY 2757
Subtotal 9827

Total 9827
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Median Barrier 37
Structure's Demolition Cost
Structure's Vol. Demolition
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck
Transportation Cost Steel Drive
Subtotal

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

Median Barruer 02 41 13.30 1600 10.71 FT 760 760 FT 8140

Subtotal 8140

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

Total 8140
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit Cost
Reference Cost Factor
Number

Concrete Trash Chute 38 
Structure's Demolition Cost
Structure's Vol. Demolition
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck
Transportation Cost Steel Drive
Subtotal

Equipment's Disposal Cost
Dismantling Cost
Equipment's Vol. Demolished
Loading Costs
Transportation Costs
Disposal Costs
Subtotal

Subtotal

Concrete Demolition
Walls 10 10 0.67 5
Walls 50 10 0.67 25
Floor 52 12 1 23
Concrete Cost Concrete Demolition 02 41 16.17 0440 6.63 CY 53 CY 53 CY 351
Concrete Vol. Demolished 1.3
Loading Costs Front End Loader 3CY 31 23 16.42 1300 2.65 CY 69 CY 183
Transportation Costs 12 CY (16 Ton) Dump Truck 1/2 rod. Trip 31 23 23.20 1025 16.72 CY 69 CY 1154
Disposal Costs On Site Disposal 02 41 16.17 4200 9.54 CY 69 CY 658
Subtotal 2346

Total 2346
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Ref. Description Materials Means Unit Unit Length Width Height Diameter Area Volume Weight Density Time Number Unit Swell Quantity Unit
Reference Cost Factor
Number

Graben Breakout (2) 39
Structure's Demolition Cost Steel Buld. 02 41 16.13 0020 0.28 CF 15 18 8 2160 2 EA 4320 CF
Structure's Vol. Demolition
Rubble's Weight (exclude steel)
Truck's Capacity
Haulage
Transportation Cost Non Steel Truck
Transportation Cost Non Steel Drive
Disposal Cost Non Steel
Steel's Weight
Truck's Capacity
Haulage
Transportation Cost Steel Truck
Transportation Cost Steel Drive
Subtotal

Portal Sealing
Seal Construction JennChem 4320.00 EA 2 EA`
Labor JennChem 265.00 HR 8 HR 16 HR

Helicopter 01 54 33.60 3550 2774 /Day 10 Loads 2 Days
Helicopter 01 54 33.60 3550 2774 /Day 231.17 HR-Stand by time 6 HR 12 HR
250 KW Diesel Generator 01 54 33.40 2800 807.60 /Day 5 Day 5 Days
Water Tank Portable 01 54 33.40 7660 17.30 /Day 5 Day 5 Days
Subtotal

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

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

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

Total
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Cost

1210

1210

8640
4240

5548
2774
4038

87
25327

26537
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Grading 1 169536 190805
Topsoil 2 223681 240739
Support 3 101098 89797

494316 532642

Backfilling and Grading
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Hourly Operator;s Number Total Equip. +
Eqiupment Operating Equipment Hourly Hourly of Men Eq. & Lab. Production Labor New

Cost Cost Overhead Rate Cost or Eq. Costs Units Quanity Units Rate Units Time/Dis. Units Cost Cost
Horse Canyon Mine Lila Canyon Project
Grading 1
Load and Hual Backfill Material 33783 86.0
631G (9-51)(2nd04) 2197.65 137.67 132.36 60.45 330.48 3 991.44 $/HR 28928 CY 393 CY/HR 73.6 HR 72978 85226
D9R Semi-U EROPS (9-54 (2H04) 2173.50 135.84 130.36 60.45 326.65 1 326.65 $/HR 73.6 HR 24044 28080
Subtotal 86.0 97023 113306

Spread and Compact Material
Assume 4 passes , 8 mph, 10 in. lift 86.0
D9R Semi-U EROPS (9-54 (2H04) 2173.50 135.84 130.36 60.45 326.65 1 326.65 $/HR 73.6 HR 24044 28080
825G (6-13)(4Q03) 190.00 11.88 6.76 58.20 76.84 1 76.84 $/HR 73.6 HR 5656 6605
Subtotal 86.0 29700 34685

Upper Road Area
770 (20-11)(3Q03) 1569.75 20.01 99.40 48.30 167.71 1 167.71 $/HR 5000 CY 289 CY/HR 17.3 HR 2902
988 G EROPS (9-38)(3Q04) 1738.75 14.85 111.70 60.45 187.00 4 748.00 $/HR 17.3 HR 12941
Cat 325 BL (10-21(2nd04) 1497.30 -33.87 105.83 48.30 120.26 1 120.26 $/HR 17.3 HR 15841

D9R Semi-U EROPS (9-54 (2H04) 2173.50 76.30 130.36 60.45 267.11 1 267.11 $/HR 5000 CY 120 CY/HR 41.7 HR 11130

Subtotal 42814

Total 169536 190805



Lila Canyon Mine Proposed Facilities 30 August 2016

40

Hourly Operator;s Number Total Equip. +
Eqiupment Operating Equipment Hourly Hourly of Men Eq. & Lab. Production Labor New 

Cost Cost Overhead Rate Cost or Eq. Costs Units Quantity Units Rate Units Time/Dis. Units Cost Cost
Horse Canyon Mine Lila Canyon Project
Topsoil 2
Load and Hual Topsoil 61086 155.4
631G (9-51)(2nd04) 2197.65 137.67 132.36 60.45 330.48 3 991.44 $/HR 56000 CY 393 CT/HR 142.5 HR 141274 154105
D9R Semi-U EROPS (9-54 (2H04) 2173.50 135.84 130.36 60.45 326.65 1 326.65 $/HR 142.5 HR 46546 50773
Subtotal 155.4 187820 204878

770 (20-11)(3Q03) 1569.75 20.01 99.40 48.30 167.71 1 167.71 $/HR 10000 CY 289 CY/HR 34.6 HR 5803
988 G EROPS (9-38)(3Q04) 1738.75 14.85 111.70 60.45 187.00 4 748.00 $/HR 34.6 HR 25882
Cat 325 BL (10-21(2nd04) 1497.30 -33.46 105.83 48.30 120.67 1 120.67 $/HR 34.6 HR 4175
Subtotal 35861

0.00
Total 223681 240739
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Hourly Operator;s Number Total Equip. +
Eqiupment Operating Equipment Hourly Hourly of Men Eq. & Lab. Production Labor New

Cost Cost Overhead Rate Cost or Eq. Costs Units Rate Units Time/Dis. Units Cost Cost
Horse Canyon Mine Lila Canyon Project
Support 3
Support 335
6000 Ga. H2O Truck Diesel 2nd2008) 763.14 47.70 86.12 47.05 180.87 1 180.87 384.2 HR 69490 60591
Pick-up Truck 4x4 1 Ton 71.00 4.44 14.68 63.15 82.27 1 82.27 384.2 HR 31608 29206
Foreman Outside 0.00 1 0.00 0 HR 0

355
Total 101098 89797
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Description Materials Means Unit Unit Length Width Height Diameter Area New Volume Density Time Number Unit Swell New Quantity Unit Cost
Ref. Reference Cost Area Factor Quantity

Number
Vegetation
Ground Preparation
See Chapter 5 page 95-96, Sec. 553.230
Soil to be ripped 75 HP Dozerw/scarifier 32 91 13.23 3100 3.93 MSF 34 32.94 AC 1435 1481 MSF 5820
Goughing/Pocking
Assume 340 Cy/AC Excavation Bulk Bank 2 CY (322BL) 31 23 16 42 0260 1.71 CY 34 32.94 AC 1435 11560 CY 19768
Subtotal 25588

Seeding
Fertilizer Material Fertilizer Hydro Spreader Mat. Only Reveg 006 4.63 MSF 34 32.94 AC 1435 1481 MSF 6857
Seeding Materials Grasses for Lila Canyon Maple Leaf 1-2013 182.00 AC 34 32.94 AC 32.94 34 AC 6188
Seeding Materials Forbs for Lial Canyon Maple Leaf 1-2013 67.00 AC 34 32.94 AC 32.94 34 AC 2278
Seeding Materials Shrubs for Lila Canyon Maple Leaf 1-2013 118.00 AC 34 32.94 AC 32.94 34 AC 4012
Seeding Application Hydro Spreader (equip. & labor)B-81 80MSF Reveg 002 56.23 MSF 34 32.94 AC 1435 1481 MSF 83279
Mulch Application Seeding Hydro spread Reveg 001 26.47 MSF 34 32.94 AC 1435 1481 MSF 39203
Subtotal 141817

Reseeding Reseeding 25%
Assume 50% rerseeding rate 70909

Subtotal 70909

Total 238314
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New 
cost

5640

2454
8094

6644
5995
2207
3887

80690
37984

137407

68704

214205
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