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5.10  Introduction

This chapter w
ill present the O

peration Plan, R
eclam

ation Plan, D
esign criteria, and

Perform
ance standards w

hich w
ill affect the m

ining operations of the C
randall C

anyon M
ine.  The

facilities and structures have been and/or w
ill be designed in such a w

ay to m
inim

ize the potential
im

pacts of m
ining operations at the m

ine site.

5.11  G
eneral R

equirem
ents

The m
ethods, calculations, m

aps, plans, and cross-sections pertinent to the operations of the
C

randall C
anyon M

ine Facilities  and subsequent reclam
ation operations are presented in the

follow
ing sections.  These designs are required to com

ply w
ith the design w

ithin the R
645-301-500

regulations.

5.12  C
ertification

A
ll m

aps, cross-sections, designs, and plans, as required w
ill be prepared by or under the

direction of and certified by a professional engineer or land surveyor.

5.13  C
om

pliance w
ith M

SH
A

 R
egulations and M

SH
A

 A
pprovals

A
s required by M

SH
A

, the surface of the m
ine site is inspected on a quarterly basis, as

m
andated by law

, and on spot inspections as deem
ed necessary by the governing agency.  A

ll m
ine

openings are inspected on a quarterly basis and/or m
ore often if deem

ed necessary by M
SH

A
.

G
EN

W
A

L w
ill com

ply w
ith the requirem

ents of both D
O

G
M

 and M
SH

A
 regarding these facilities.

5.14  Inspections

A
ll engineering inspections, except those described under R

645-301-514.330, w
ill be

conducted by a registered professional engineer or other qualified professional specialist under the
direction of the professional engineer.

5 - 1



The existing sedim
entation pond w

ill be inspected by a professional engineer or a qualified
person under the supervision of a professional engineer on an annual basis. The inspection report,
see Figure 5-1, w

ill be certified by the professional engineer and be provided to the D
ivision as part

of the annual report.

Q
uarterly inspections w

ill be perform
ed by a qualified person for appearance of structural

w
eakness and other hazardous conditions, as specified in R

645-301-330.

C
E

R
T

IFIC
A

T
IO

N
 R

E
PO

R
T

O
n                   ,199

, an inspection of G
EN

W
A

L R
esources sedim

entation pond num
ber 1 revealed

the follow
ing:

A
.

The pond has been constructed and m
aintained in accordance w

ith the approved plan.

B
.

The pond's em
bankm

ent appeared sound w
ith no signs of instability or hazardous

conditions.

C
.

The w
ater evaluation w

as            feet.  The w
ater depth w

as
 feet.

D
.

The existing storage capacity is             acre-feet  w
hich is greater than/less than

3.988 acre-feet required by the M
ining and R

eclam
ation plan.

E. 
The pond is inspected quarterly for signs of structural w

eakness or problem
s.

F.
C

om
m

ents and R
em

arks                         

I have perform
ed the above inspection on this pond to com

ply w
ith R

645-301-514 and do
hereby certify the inspection to be a true and accurate representation of the pond at this tim

e.

Signature

D
ate

Figure 5-1.  C
ertification R

eport Form
.
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N
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A
N

T
 C
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N

TR
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L
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A
TE      TIM
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EL       D
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A
R

G
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EV
IC
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IK
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TED
 B

Y

*
N

ote any appearances of instability, structural w
eakness, and other hazardous conditions;

and change in piezom
eter readings.

Figure 5-2.  Sedim
entation Pond Inspection R

eport Form
.
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The Sedim
entation Pond Inspection R

eport Form
 is used to record inform

ation from
 each

inspection and is located at the m
ine site.

5.15  R
eporting and E

m
ergency Procedures

5.15.10  R
eporting a Slope Failure

A
t any tim

e a slope failure occurs w
hich m

ay have a potential adverse effect on public,
property, health, safety, or the environm

ent, G
EN

W
A

L w
ill notify the D

ivision prom
ptly of the

problem
 and of any rem

edial m
easures planned to correct the problem

.  If any exam
ination or

inspection of the sedim
entation pond discloses that a potential hazard exists, the D

ivision w
ill be

notified by the fastest available m
eans of the hazards and of the rem

edial m
easures to correct such

hazards.  G
EN

W
A

L w
ill com

ply w
ith any rem

edial m
easures requested by the D

ivision and agreed
upon by the operator.

5.15.20  Im
poundm

ent H
azards

If any exam
ination or inspection discloses that a potential hazard exists, G

EN
W

A
L w

ill
prom

ptly inform
 the D

ivision of the finding and of the em
ergency procedures form

ulated for public
protection and rem

edial action.  If adequate procedures cannot be form
ulated or im

plem
ented, the

D
ivision w

ill be notified im
m

ediately.

5.15.30  T
em

porary C
essation

In the event of a tem
porary cessation of m

ining operations, as defined by the D
ivision,

G
EN

W
A

L w
ill notify the D

ivision as soon as possible.  G
EN

W
A

L w
ill effectively support and

m
aintain all surface access openings to the underground operations, and secure surface facilities in

areas in w
hich there w

ould be no current operations but operations w
ould resum

e under an approved
perm

it.B
efore tem

porary cessation of coal m
ining and reclam

ation operations for a period of 30 days
or m

ore, or as soon as it is know
n that a tem

porary cessation w
ill extend beyond 30 days, G

EN
W

A
L

w
ill subm

it to the D
ivision a notice of intention to cease or abandon operations.  This notice w

ill be
as required by R

645-301-515.321.

5.20  O
peration Plan

This section presents the operations plan for the C
randall C

anyon M
ine.
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5.21  G
eneral

This section presents a description of the plan for operation of the perm
it area, including

descriptions of previously m
ined and presently m

ined areas, surface and subsurface facilities, land
ow

ner and right-of-w
ay m

aps, perm
it area m

aps, and other feature m
aps w

hich apply.

5.21.11  Previously M
ined and Presently M

ined A
reas

Plates 5-1 and 5-2 show
 the location and extent of past and present underground m

ining
operations.

5.21.12  E
xisting Surface and Subsurface Facilities and Features

The location of surface and subsurface m
an-m

ade features w
ithin, passing through, or 

passing over the proposed perm
it area are com

bined on Plates 5-3, 7-5 and 7-5A
. O

ther detailed
plans are as show

n on Plate 5-4 (In M
ine Sum

p), Plate 2-2 (Top Soil Storage Piles), Plate 5-6 (Truck
Loadout Facility), Plate 5-7 (R

ock D
ust Silo), Plate 5-8 (Electrical Substation), and Plates 7-4A

 and
7-6A

 (Sedim
entation Pond D

etails and C
ross-Sections).

The design and details for the U
SFS road w

ithin the perm
it area are show

n on Plate 5-19,
sheet 5 of 9 (C

oncrete Turnaround), sheet 6 of 9 ( Layout of the U
SFS road), sheet 7 of 9 (G

abion
W

all), sheet 8 of 9 (R
ock W

all D
etails), and sheet 9 (U

pper Parking A
rea).

5.21.13  L
andow

ners and R
ight-of-E

ntry and Public Interest M
aps

The landow
ners of record both surface and subsurface, included in or contiguous to the

perm
it area are show

n on Plate 1-1.  The perm
it area on w

hich G
EN

W
A

L has the legal right to enter
is show

n on Plate 5-2.

A
ppendix 1-1, 1-2, 1-3, 1-4, 1-5 and 1-13 show

s the legal right of the applicant to enter and
conduct coal m

ining and reclam
ation operations, and the m

easures to be used to ensure that the
interests of the public and landow

ners affected are protected  under R
645-103-234.

G
EN

W
A

L has included the entire T 16 S, R
 7 E, SW

1/4 of section 5 in the perm
it area. 

G
EN

W
A

L ow
ns in fee (surface and coal) the entire SW

1/4 of section 5, w
hich w

as previously
know

n as the D
ellenbach property.  G

EN
W

A
L acquired the property from

 A
R

C
O

.   Previously, only
a sm

all portion of the SW
1/4 of  section 5 had been included in the perm

it area.  Expansion of the 
surface facility area requires the inclusion of this fee section w

ithin the perm
it area boundary.  
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G
EN

W
A

L is requesting an Incidental B
oundary C

hange in order to m
ine a long, narrow

block of coal adjacent to projected longw
all panels in Section 2, T. 16 S., R

. 6 E.  This block
contains about 40,000 tons of federal coal that w

ould not otherw
ise be m

ined.  A
n Incidental

B
oundary C

hange w
ould allow

 for m
axim

um
 recovery of the coal reserves by allow

ing the longw
all

setup entires and panels to be m
oved w

estw
ard but, in no case, w

ould the longw
all panels extend 

into the 22 degree angle projected dow
nw

ard from
 the surface expression of the Joe’s V

alley Fault.
The am

ending the perm
it boundary w

ould include approxim
ately 50 acres in T 16 S, R

 6 E as the
Incidental B

oundary C
hange area.  R

efer to Plates 1-1 and 5-2 for G
EN

W
A

L’s existing lease area
and the Incidental B

oundary C
hange A

rea.  This addition w
ould allow

 G
EN

W
A

L to m
ine additional

coal reserves located on the eastern edge of sections 3 and 10 from
 their proposed underground

w
orkings in section 2 thus optim

izing the coal reserves in this area.  This coal w
ould not be m

ineable
from

 the w
est due to the Joes’s V

alley fault, nor from
 the north or south because of lim

ited access. 

G
EN

W
A

L w
ill obtain a coal right-of-w

ay (application has been subm
itted) from

 the B
LM

in order to extend the longw
all panels up to the w

estern boundary of section 2.  B
y extending the

longw
all panels to the w

estern edge of section 2, a total of approxim
ately 300,000 additional tons

could be m
ined in this area of the m

ine. The Incidental B
oundary C

hange area w
ould consist of first

m
ining only.  The right-of-w

ay w
ould accom

m
odate the setup room

s and barrier pillars for the
longw

all panels allow
ing the panels to be extended to the w

estern boundary of section 2.  The legal
description for the area included in the Incidental B

oundary C
hange is as follow

s:

T. 16 S., R
. 6 E.  

Section 3
E1/2 E1/2 SE1/4 N

E1/4 
10 acres

E1/2 E1/2 N
E1/4 SE1/4

10 acres
E1/2 SE1/4 SE1/4 

20 acres

Section 10   
N

E1/4 N
E1/4 N

E1/4
10 acres
_________

TO
TA

L
50  acres

R
efer to Plate 5-2 for m

ine projections in the IB
C

 area. 

G
EN

W
A

L acquired federal lease U
TU

-78953 (South C
randall tract) on June 2003 (refer to

A
ppendix 5-24 for right of entry inform

ation.)  Lease U
TU

-78953 is described as follow
s:

T. 16 S., R
. 7 E.

Section 4
W

1/2 SW
1/4,

 80.00 acres 
S1/2 SW

1/4 N
W

1/4
 20.00 acres

Section 5
SE1/4

160.00 acres
S1/2 SE1/4 N

E1/4
 20.00 acres

Section 8
E1/2

320.00 acres
N

E1/4 N
W

1/4
 40.00 acres

S1/2 N
W

1/4
 80.00 acres

Section 9
N

W
1/4

160.00 acres

TO
TA

L
880.00 acres
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G
EN

W
A

L R
esources acquired the SITLA

/PacifiC
orp sublease in February 2004 (R

efer to
A

ppendix 1-14 for right-of-entry inform
ation.)  This sublease is described as follow

s:

T. 16 S., R
. 7 E.

Section 8
N

W
¼

N
W

¼
40.00 acres

G
EN

W
A

L R
esources acquired the N

ielson Fee Lease in A
pril 2004 (R

efer to A
ppendix 1-15

for right-of-entry inform
ation.)  This sublease is described as follow

s:

T. 16 S., R
. 7 E.

Section 8
SW

¼
160.00 acres

It should be noted that throughout this M
ining and R

eclam
ation Plan the com

bined area
(1080 acres) of Federal Lease U

TU
-78953, the SITLA

/PacifiC
orp  sublease and the N

ielson Fee
Lease is collectively referred to as the South C

randall lease area, the South C
randall tract, the South

C
randall m

ining area and other sim
ilar term

s.

G
EN

W
A

L R
esources acquired the m

odification of Federal Lease U
-68082 in February,

2005.  (R
efer to A

ppendix 1-15 for right of entry inform
ation.)  This m

odification is described as
follow

s:T.15S., R
. 7 E.

Section 32
W

½
N

W
¼

 80.00 acres
N

W
¼

SW
¼

 40.00 acres
Total

120.00 acres

The Forest Service and G
EN

W
A

L have agreed to than arrangem
ent w

hereby a certain
portion of the trailhead parking lot can be utilized for G

EN
W

A
Ll em

ployee parking under the term
s

of the existing special use perm
it.  To facilitate the flow

 of public traffic in and out of the trailhead,
G

EN
W

A
L w

ill construct a barricaded exit from
 the trailhead out through the existing m

aterial
storage area.  This exit w

ill be kept clear of m
aterials, supplies, vehicles and all other potential

obstructions so that the public w
ill have unim

peded egress from
 the trailhead parking area at all

tim
es.  Em

ployee parking w
ill be restricted to those designated areas as show

n on the draw
ing in

A
ppendix 5-26, so that a 30' w

ide area along the perim
eter of the parking lot is m

aintained for public
parking and run-around.  W

ithin this perim
eter parking area no em

ployee parking w
ill be allow

ed. 
Signs w

ill be installed to delineate the appropriate designated parking areas.  U
nder the term

s of the
existing Forest Service special use perm

it G
EN

W
A

L w
ill continue to utilize the perim

eter area of
parking lot for snow

 storage during the w
inter m

onths w
hen the public no longer uses the trailhead.

To provide for better utilization of this area the trailhead w
ill be expanded slightly, by less than 0.01

acres, by rem
oving an irregular part of the bank at the upper end of the lot.  (R

efer to A
ppendix 5-

26).  W
ithin this area of excavation topsoil w

ill be salvaged and stockpiled in accordance w
ith the

approved reclam
ation plan.  A

 m
inim

um
 of 24" of topsoil/subsoil w

ill be salvaged and stored at
topsoil pile #4 located at the m

outh of C
randall C

anyon.  A
 m

inim
um

 of 32 cubic yards of topsoil
m

aterial w
ill be salvaged from

 this bank.  A
ny additional m

aterial below
 the top 24" w

hich, based
on visual observation, appears to be suitable grow

th m
edium

 w
ill also be salvaged.  O

nce this
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additional topsoil m
aterial has been placed on the existing storage pile it w

ill be re-vegetated as
required by the Forest Service special use perm

it.  The new
ly created slope-bank at the trailhead w

ill
be re-seeded w

ith a final-reclam
ation seed m

ix, exclusive of any clover and/or alfalfa.
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5.21.14  M
ine M

aps and Perm
it A

rea M
aps

Plate 1-1 show
s leases of the existing perm

it area (including the South C
randall lease area

and the U
-68082 lease m

od area) and defines the Incidental B
oundary C

hange area.  Plate 5-2
show

s the boundaries of all areas affected by m
ining operations, including the proposed

underground w
orkings w

ithin the IB
C

 area.  Plate 5-3 show
s the disturbed surface area w

ithin the
perm

it area including the culvert expansion.  The location and extent of potential subsidence is
show

n on Plate 6-2.

5.21.15  L
and Surface C

onfiguration M
aps

 Topographic m
aps used by G

EN
W

A
L to depict surface contours w

ithin the perm
it area are

represented on Plate 5-3.

5.21.16  M
aps and C

ross-Sections of the Features and Proposed Features

M
aps produced by G

EN
W

A
L  show

 the facilities, disturbed area, disturbed area boundary,
(Plate 5-3), explosive storage (there is no explosive storage on the surface), and point source
discharges (Plate 7-5).  These m

aps are located w
ithin this application.

5.21.17  T
ransportation Facilities M

aps

This application describes each road and conveyor system
 to be constructed and used by

the applicant as required by R
645-301-527.  M

aps supporting this section include Plates 5-3, 5-6,
5-10, 5-19, 7-5, 7-5A

, and 7-5C
.

5.21.18  Support Facilities

D
raw

ings show
ing support facilities are located on Plates 5-3, 5-6, 5-7, 5-8, 5-18, 7-5, 7-5A

,
and 7-5C

.

5.21.20  Signs and M
arkers

Signs and M
arkers are posted, m

aintained, and rem
oved by the operator; w

ill be of uniform
design that can be easily seen and read, be m

ade of durable m
aterial, and conform

 to local law
s and

regulations, and be m
aintained during all activities to w

hich they pertain.  Identification signs w
ill

be placed, m
aintained, and m

arked in accordance w
ith R

645-301-243.

5.21.24  M
ine and Perm

it Identification Signs

M
ine and perm

it  identification signs w
ill be displayed in accordance w

ith R
645-301-

521.240 through R
645-301-521.244.
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5.21.25  Perim
eter M

arkers

The perim
eter of all areas affected by surface operations or facilities are or w

ill be clearly
m

arked.

5.21.26  B
uffer Zone M

arkers

Signs w
hich have been or w

ill be erected for buffer Zones as required by R
645-301-731.600

w
ill be clearly m

arked.

5.21.27  T
opsoil M

arkers

M
arkers have been and w

ill be erected to m
ark w

here topsoil or other vegetation-supporting
m

aterial is stockpiled as required under R
645-301-234.

5.22  C
oal R

ecovery

The B
ureau of Land M

anagem
ent (B

LM
) and the U

tah State D
ivision of N

atural R
esources

govern the conservation and royalty paym
ents of the coal located w

ithin G
EN

W
A

L’s proposed
perm

it boundary.  M
ining plans m

ust be approved by the B
LM

 before m
ining can occur w

ithin the
new

 area.  A
 R

esource R
ecovery Protection Plan (R

2P2) is currently on file w
ith the B

LM
 and all

federal coal w
ill be m

ined in accordance w
ith the R

2P2 to ensure the diligent developm
ent and

extraction of all m
inable coal. (See A

ppendix 5-24 and A
ppendix 5-24A

)

The low
er B

lackhaw
k Form

ation of the W
asatch Plateau is know

n to contain tw
o m

inable
seam

s in this general area.  These tw
o seam

s are locally referred to as the H
iaw

atha and B
lind

C
anyon (low

er and upper coal respectively) seam
s.  D

rilling w
hich began in M

arch of 1985, and has
since concluded, revealed that the upper seam

 is not of m
inable thickness in previous Lease A

rea. 
In the South C

randall lease area both seam
s are m

inable.  In the U
-68082 lease m

od area only the
H

iaw
atha seam

 is m
inable.

In the State lease (M
-21568) G

EN
W

A
L has com

m
itted to drilling 150 foot “up-holes” every

half-m
ile in the m

ains prior to second m
ining.  Installation of the 150 foot up-holes w

ill allow
 for

location and evaluation of the overlying seam
s for coal production.  M

ine developm
ent plans for the

upper seam
 w

ill be developed and subm
itted for approval if the horizontal extent and m

ining
conditions m

ake m
ining the upper seam

 econom
ically feasible. The B

LM
 has determ

ined the upper
seam

 is not m
inable and during 1985, approval w

as given by both the B
LM

 and the D
ivision to

com
m

ence pillaring of the low
er seam

.

G
EN

W
A

L w
ill m

ine from
 rock to rock in areas w

here coal is less than 8' thick and geologic
conditions allow

.  H
ow

ever, in areas w
here the top is poorly consolidated (i.e. shale partings are

present w
ith lam

inae of carboniferous m
aterials w

ith slickensides) and the roof is not self-
supporting, coal top m

ay be left. In addition, on developm
ent only, in areas w

here the coal is m
ore
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than 8' thick, coal top or bottom
 m

ay be left.  W
ithin the physical lim

itations of the m
ining

equipm
ent retreat coal w

ill be m
ined rock-to-rock in order to m

axim
ize resource recovery.

G
EN

W
A

L has found that in areas of the m
ine,  cutting coal higher than 8' on developm

ent
results in excess rib sloughage, exposing m

iners to unnecessary dangers.  G
EN

W
A

L has found that
w

idth to height (w
/h) ratios low

er than 5.6 results in large slabs (2' - 3' thick and 8' high) separating
from

 pillars and sliding or rotating into the entry.  These slabs cause an im
m

ediate safety hazard to
personnel w

orking or traveling in the area and m
ay be classified as accum

ulations by M
SH

A
. 

C
leaning up the slabs results in m

ore slabs sloughing w
hich reduces the size of the pillar and results

in entries that are w
ider than legally allow

ed.  For these reasons, G
EN

W
A

L m
ay not cut higher than

8' on developm
ent. A

lthough m
axim

um
 recovery is an im

portant design criteria, other considerations
m

ust be looked at in the final analysis in the extraction of coal. These factors consider the insurance
of protection of personnel and the environm

ent.  C
oal reserves w

ill not be recovered in the follow
ing

areas:

1.
A

reas w
here the coal thickness is less than 5'.  M

ining below
 this height is not

feasible under current econom
ic conditions.

2.
Solid coal barriers w

ill be left to protect m
ain entries from

 m
ined out panels and to

guarantee stability of the m
ain entries for the life of the m

ine.

3.
Solid coal barriers w

ill be left betw
een particular panels for roof and floor protection.

4.
W

hen extrem
e hazardous conditions exist, and personnel safety is com

prom
ised, coal

extraction could then be term
inated in that area of concern.

5.
C

oal w
ill only partially be recovered in areas under existing perennial stream

s w
ithin

the specified angle of draw
 w

ith the consent of the Forest Service and approval by
the D

ivision.  Expected recovery at G
EN

W
A

L is predicted to be 80%
 in panels and

60%
 overall.

6.
In areas of developm

ent in coal height of 8' or greater, top and/or bottom
 coal m

ay
be left.

7.
In panels w

here the coal height exceeds the effective m
ining height of the m

ining
equipm

ent, including longw
all equipm

ent, either top or bottom
 coal w

ill be left.

M
ining in the South C

randall lease area w
ill be done in accordance w

ith the approved R
esource

R
ecover and Protection Plan (R

2P2) (See A
ppendix 5-24).  This plan w

as recom
m

ended for
approval by the B

LM
 on N

ov. 12, 2004.  This plan states that full extraction m
ining (i.e. longw

all
m

ining) is not authorized in panels B
C

-4 and H
IA

-5 in areas w
ith less than 600' overburden unless

it can be determ
ined that these areas can be m

ined w
ithout adverse im

pacts to the Little B
ear C

anyon
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m
unicipal w

atershed.  Final approval of full extraction m
ining in these panes w

ill be addressed as
a m

odification to the approved R
2P2.  M

ultiple seam
 m

ining beyond spring site LB
-7  in Little B

ear
C

anyon is contingent upon a m
onitoring plan approved by the D

ivision in concurrence w
ith the

Forest Service at least tw
o years prior to m

ining in that area.

M
aps 5-2 (B

C
) and 5-2 (H

) and A
ppendix 7-63 show

 the areas w
ith less than 600' cover affected by

this R
2P2 condition.  These m

aps show
 w

hich areas are planned for longw
all m

ining and w
hich

areas are planned to be m
ined w

ith continuous m
iner units.

A
ccording to stipulation #17 of Federal Lease U

TU
-78953 (see A

pp. 1-13) the C
astle V

alley Special
Service D

istrict  w
ater treatm

ent plant (constructed as w
ater replacem

ent for Little B
ear Spring)

m
ust be operational prior to m

ining in the follow
ing areas:

�
M

ill Fork G
raben - A

rea w
ithin 1,000 feet of the southeast corner of the lease in Section 8

(corner of Sections 8, 9, 17, and 16 in T, 16 S., R
. 7 E., SLM

).

�
N

orth of Little B
ear Spring (possible w

ater-bearing fracture system
) - A

rea w
ithin 1,000 feet

of the southern boundary of the lease in Section 9, T. 16 S., R
. 7 E., SLM

).

It should be noted that under the currently approved R
2P2 there is no m

ining being proposed in
either of these areas.  The w

ater treatm
ent plant is scheduled for com

pletion in January 2005. 
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5.23  M
ining M

ethods

G
EN

W
A

L w
ill use both R

oom
 and Pillar and longw

all m
ining m

ethods for coal production. 
Projected m

ine developm
ent is depicted on Plate 5-2.  In general, room

 and pillar developm
ent

m
ining w

ill be accom
plished using continuous m

ining m
ethods.  R

etreat m
ining w

ill use longw
all

m
ining and room

 and pillar m
ethods.  The m

ine plan has been developed to m
axim

ize coal recovery
in an econom

ical m
anner.

Second (recovery) m
ining by continuous m

iner w
ill occur in those areas w

hich are not
longw

all m
ined (Plate 5-2) and w

ill be done in accordance w
ith the approved M

SH
A

 roof control
plan.  Specifically, in areas w

here long-w
all panels cannot be installed due to the presence of stream

buffer protection zones or in perim
eter areas w

ith irregular boundaries, room
 and pillar m

ethods w
ill

be utilized to m
axim

ize coal recovery and still m
aintain regard for environm

ental and safety
concerns listed in Section 5.22 above.  A

ll pillars in the m
ine, w

ith the exception of barrier pillars
or other pillars needed to protect the outcrop, w

ill be fully extracted.  H
ow

ever, safety or econom
ic

reasons m
ay dictate som

e pillars or partial pillars rem
ain in place.  Pillars used to protect m

ains,
subm

ains, and fire breaks w
ill be left until final retreat or w

hen they serve no useful purpose.

M
ining in the Incidental B

oundary C
hange area w

ill consist prim
arily of longw

all gateroads,
setup room

s and barrier pillars.  (N
o room

 and pillar m
ining w

ill be conducted in the Incidental
B

oundary C
hange A

rea or adjacent areas.)  First m
ining w

ill be done w
ith continuous m

iners.  The
longw

all entries w
ill be extended to the w

est but in no case w
ill they extend past the 22 degree angle

of draw
 projected from

 the surface expression of the Joes’s V
alley Fault.  N

o pillars w
ill be rem

oved
during m

ining in the Incidental B
oundary C

hange area and consequently, no subsidence w
ill occur. 

N
o surface disturbance or breakouts w

ill occur w
ithin the Incidental B

oundary C
hange area.  R

efer
to Plate 5-2.

W
hen m

ining in the longw
all gate entry nears the fault (betw

een 200-300 feet aw
ay) an

underground drill w
ill be used to drill w

est tow
ard the fault to determ

ine its location.  The drill w
ill

drill horizontally tow
ard the fault up to 50 feet ahead of the entry face.  If the fault is not encountered,

the continuous m
iner w

ill advance about 30-40 feet tow
ard the fault, leaving at least 10 feet of coal

betw
een the entry and the end of the hole.  The drill w

ill again drill ahead.  This sequence w
ill

continue until either w
ater or fault gouge is encountered in the hole or the entry has been developed 

to its m
axim

um
 extent (providing no fault w

as detected).   If the fault is encountered prior to reaching
the bleeder entries, then m

ining w
ill stop and the bleeder entries w

ill be relocated. A
t least 10 feet

of solid coal w
ill be left betw

een the face of the entry and the fault.  G
EN

W
A

L w
ill notify the Forest

Service and D
O

G
M

 if substantial w
ater is produced from

 the drill holes or the fault.  A
ny appreciable

outflow
 from

 the fault w
ill be m

onitored.

A
t least one horizontal hole w

ill be drilled in the headgate and tailgate of each panel.Should
w

ater be encountered by the drill hole, the hole w
ould be evaluated.  If flow

 is low
 to m

oderate and
the flow

 rate dim
inishs, drilling w

ould be re-initiated.  H
ow

ever, if the flow
 is high (greater than 
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50 gallons per m
inute) and the end of the hole close to the fault, the hole w

ould im
m

ediately be
plugged and entry developm

ent w
ould stop at least 10 feet from

 the end of the hole.  

A
lthough large am

ounts of w
ater and high pressure have not been previously encountered

by m
ining near the fault, an em

ergency plan to handle w
ater inundation from

 the fault has been
developed.  The plan consists of the follow

ing actions: 

1.  Pull equipm
ent back from

 face

2.  Erect tw
o K

ennedy stoppings at least 2 feet apart

3.  Place appropriate sized de-w
ater pipe w

/valve at bottom
 of stoppings

4.  Pum
p quick drying cem

ent into the space betw
een the stopping

5.  A
fter m

inim
um

 drying tim
e, close w

ater valve

5.23.10  M
ining O

peration 

The m
ine w

as developed in an area of old w
orks in the H

iaw
atha seam

.  C
oal w

as produced
from

 this operation during the period of 1940 through 1955 and w
as sold locally for dom

estic use. 
C

ertain sections of the old-m
ine w

ere reopened so that w
ater sum

ps, ventilation, and coal haulage
facilities w

ere re-established.  Plate 5-2 illustrates the m
anner in w

hich the old w
orkings w

ere
m

odified and repaired in order to bring them
 into com

pliance w
ith current regulations and the

overall m
ining plans of G

EN
W

A
L.

W
here necessary, the old w

orkings w
ere w

idened to accom
m

odate a 48-inch coal haulage
conveyor.  Proper roof supports w

ere placed in areas w
here questionable roof control conditions

w
ere encountered.

The m
ining operations has accessed the H

iaw
atha seam

 by drifting into the seam
 from

 the
coal outcrop. The portal area for the H

iaw
atha seam

 has three entries: one intake ventilation entry,
w

hich w
ill also serve as a haulage route, one neutral coal haulage conveyor entry, and one return

airw
ay.  The portal access area for the m

ine has the necessary surface support item
s such as a

ventilation fan, conveyor belt drive, pow
er, etc.

5.23.20  M
ining H

istory 

The H
iaw

atha seam
, is the only seam

 to be m
ined on the leases, has an average thickness of

7.5 feet.  The coal heights encountered range from
 5.5 to 11 feet except in the sandstone roll area
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w
hich is approxim

ately 4.5' high as show
n on Plate 6-2.  The coal w

ithin the perm
it area is high

volatile bitum
inous.  The seam

 w
ill be accessed at an elevation of 7895 feet.  The old w

orks in the
H

iaw
atha seam

 are accessible and it appears that the im
m

ediate roof is a com
petent sandstone, w

ith
bedding ranging from

 lam
inated to m

assive, interrupted by an occasional shale-siltstone lenses
varying in thickness from

 approxim
ately six-inches to tw

o-feet.  R
oof falls in the old w

orks are
confined to the siltstone lenses, and w

here observed, are usually at intersections of room
s and

entries.  Falls are generally over the w
idth of the opening extending rib to rib and less than 2-feet

thick.  The historic m
ine developm

ent plans for the H
iaw

atha seam
 are illustrated on Plate 5-2.

M
ining w

as com
pleted in lease M

L-21569 as show
n Plate 5-2.  1st N

orth, a four entry
system

 w
ith 100' X

 60' pillars, has been developed off M
ain W

est and runs up the eastern side to the
northern boundary of the lease, w

hile 1st R
ight, a five entry system

 w
ith 100' X

 50' pillars, has been
developed up the w

estern side to the northern boundary of the lease.  1st N
orth w

as used as m
ains

for developm
ent of pillar sections 1st Left through 9th Left w

hile 1st R
ight w

as used as the bleeder
for these pillar sections.  1st Left through 9th Left sections have been developed and pillared. 1st
N

orth, 1st R
ight, and M

ain W
est w

ill not be retreat m
ined.  These three sections w

ill be left intact
to be used as m

ains in future m
ining. Typical entry w

idth is 20' w
ide.  

Lease U
TU

-68082 has been accessed to the east by the use of the 1st N
orth  Subm

ains.  First
(1st) R

ight through 4th R
ight have been developed and 2nd m

ined w
hile 5th, 6th, and 7th R

ight
(longw

all gates) still need to be developed to accom
m

odate 6th and 7th R
ight longw

all panels. 

G
EN

W
A

L attem
pted to access Sections 25 and 30 of Lease U

TU
-68082 from

 1st N
orth

section and 1st R
ight pillar section.  This attem

pt failed due to low
 coal height. Isopachs show

 better
coal height on the north and w

est side of Lease U
TU

-68082. This area w
ill be accessed through

M
ain W

est by the developm
ent of gates for longw

all m
ining.

Lease U
TU

-68082, sections 26 and 35, w
ill be accessed by the use of the M

ain W
est section. 

M
ain W

est w
ill be developed to the w

est through Section 35. Longw
all panels w

ill be developed
north off M

ain W
est as show

n on Plate 5-2.

Lease M
L-21568 has been  accessed from

 M
ain W

est by a five entry system
 (South M

ains)
w

hich extends southw
ard from

 the M
ain W

est Section along the eastern edge of the lease as show
n

on Plate 5-2. A
 five entry bleeder system

, 2nd South B
leeder, w

ill be developed in conjunction w
ith

the longw
all panels (Plate 5-2). Longw

all m
ining w

ill com
m

ence w
ith 1st R

ight South longw
all

panel and end w
ith the 5th R

ight South longw
all panel and w

ill be accessed from
 South M

ains.

Lease U
TU

-68082 in Section 1 and 6 w
ill be accessed by the use of the South M

ains
developed in State Lease M

L-21568.  Sections 1st Left South through 11th Left South w
ill be

developed in that order w
ith the bleeder be developed in conjunction w

ith each section.  O
ne

longw
all panel w

ill be pulled on the east side of South M
ains betw

een 1st and 2nd Left South
sections (Plate 5-2).  3rd through 11th Left South sections w

ill be room
 and pillar sections. 
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G
EN

W
A

L has m
ade application to the B

LM
 for a right-of-w

ay  in order to access federal
coal reserves in sections 3 and 10, T. 16 S., R

. 6 E.  This Incidental B
oundary C

hange application
is for a 50 acre m

odification to the existing perm
it boundary. 

5 - 13



5.23.3  U
nderground E

quipm
ent

Typical m
ining equipm

ent used in this area w
ill be em

ployed to m
ine coal in this perm

it area. 
Tw

o continuous m
iners w

ill be em
ployed to m

ine coal in this lease area.  The follow
ing is a list of

equipm
ent, or equivalent, that m

ay be utilized underground and on the surface as required:

Joy M
iners (2) 12 cm

 12 (5.5 - 11.5' cutting height)

R
oof B

olters (2) 

H
D

D
R

 13 Fletcher (M
in. 6' operating height) (2) 

TD
143 Lee N

orse

Feeder B
reakers (2) Stam

ler 54" (1) Long A
irdox 118"

B
attery pow

ered scoops and face haulage

V
arious Electrical Equipm

ent

Long A
irdox continuous haulage system

Stam
ler continuous haulage system

The Longw
all System

 w
ill include:

4LS-2 Joy Longw
all Shearer

K
loeckner-B

ecorit Shields (effective 5-7' height) H
 &

 B
 pan line

H
 &

 B
 head and tail drives

A
m

erican Longw
all Stage loader

A
ppurtenant pum

ps

D
iesel shield haulers 

O
ther appurtenant equipm

ent as needed.

5.23.4  G
eotechnical

W
ithin the projected m

ining area, conclusions from
 existing drill hole data (see A

ppendix
6-5) and from

 B
LM

 databases excludes the possibility of m
ultiple m

inable seam
s being present.The

coal seam
 to be m

ined on the G
EN

W
A

L leases occur in the low
er part of the B

lackhaw
k Form

ation. 
The Form

ation is com
prised of approxim

ately 1000 feet of gray carbonaceous shales, siltstones,
coals, and interbedded sandstones of late C

retaceous age.  The Star Point Sandstone, a m
assive cliff

form
ing 700 to 900 foot thick sandstone unit, underlies the B

lackhaw
k Form

ation and its top serves
as a useful lithologic landm

ark in the area.
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A
n isopach m

ap of the H
iaw

atha coal seam
 overburden appears in Plate 6-6.  O

verburden
thickness above the area to be m

ined in the perm
it area ranges from

 750' to 2400'.  C
oal pillar height

ranges from
 5' to 10' in the perm

it area.  A
 uniaxial com

pressive strength of 2400 psi (geom
echanical

tests, A
ppendix 5-1) w

as used in the pillar safety factor calculations.

 The form
ations in the physiographic area dip gently 1 to 3 degrees w

estw
ard off the w

est
flank of the San R

afael Sw
ell. H

ow
ever, locally the m

ine is relatively flat experiencing a 0 to 2
degree dip to the southeast.  The regional structure is broken by several north-south trending, high
angle norm

al faults w
hich offset the lithologic units from

 less than 1 foot to 250 feet or m
ore.  N

o
faults are projected to be encountered w

ithin the proposed m
ine developm

ent area.

5.23.5  Initial Pillar D
esign

M
ethods used to evaluate safety factors of the pillar design are discussed in A

ppendix 5-2. 
C

urrent data indicate that m
inim

um
 acceptable safety factors range from

 1.5 to 2.5.  C
alculations

of previous pillar safety factors are found in A
ppendix 5-3.  Lease M

L-21568 pillar safety factors
for room

s and m
ain entries ranged from

 1.37 to 1.96 and 1.39 to 2.45 respectively.  Pillar safety
factors for room

s and m
ain entryw

ays in Lease M
L-21569 range from

 1.47 to 2.45 and 1.78 to 4.37,
respectively.

A
s the ratio of pillar length to height approaches 12, pillars are regarded as being able to bear

and load. The pillar recovery plan currently approved by M
SH

A
, D

O
G

M
, and the U

SFS w
as

designed by G
EN

W
A

L em
ployees w

ith the aid of M
SH

A
 Technical Support in D

enver and
inform

ation in a technical report "C
oal Pillar Sizing, G

EN
W

A
L M

ine" prepared by M
r. D

an W
. G

uy
of B

lackhaw
k Engineering C

o. on 10-1-84.  The purpose of the B
lackhaw

k Engineering R
eport w

as
to evaluate the use of 60' x 60' centers on the entries and room

s during panel developm
ent. 
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5.23.5  R
evised Pillar D

esign

B
ecause pillar sloughage did not develop as had been previously calculated, a new

 pillar
design study w

as undertaken to determ
ine m

ore precisely the existing site conditions.  U
sing values

obtained from
 the above studies, coupled w

ith the new
 Seratta studies, and 10 years of m

ining
experience at the C

randall C
anyon M

ine, a new
 pillar design w

as determ
ined.  The new

 data
conclude that safety factors alone are not adequate for sizing pillars and that site specific overburden
conditions m

ust be considered.  The table located on page 29 in A
ppendix 5-2 present the new

factors of safety developed for pillar size and overburden thickness. 

R
oof span design is derived from

 the accepted practice in the W
asatch Plateau of 20 foot

entry and crosscut w
idths.  Previous experience in the C

randall C
anyon and nearby m

ines have
supported this roof span w

idth.  R
oof span in Leases M

L-21568 and M
L-21569 is 20 feet in entries

and crosscuts.  R
oof support bolting w

ill consist of a m
inim

um
 4 foot resin pins w

ith 5 foot centers
during developm

ent of each section w
ith the exception of the right-of-w

ay U
TU

-66838. This lease
has roof support consisting of a m

inim
um

 of 4 foot resin pins w
ith 4 foot centers.  The floor of the

coal seam
 grades from

 a clayey shale less than one foot thick to m
assive sandstone.

5.23.6  B
arrier Perim

eters

The barrier pillar around the perim
eter of the property has been designed according to U

tah
m

ining regulations w
hich is based upon the follow

ing form
ula:

W
idth = 2 * coal thickness of coal to be extracted in

  feet + 5 * overburden thickness in feet / 100 + 10'

The perim
eter pillar is show

n on Plate 5-2.  The follow
ing selected points w

ere used to
establish the pillar size at various locations:

Location
O

verburden
B

arrier
C

oal H
eight

1. Southw
est C

orner Tract 1
 

550 feet
 50 feet

  6 feet
2. N

orthw
est C

orner Tract 2
          1550 feet

100 feet
  6 feet

3. W
estern B

oundary (M
ax.)

          1700 feet
108 feet

  6 feet
4. N

orthw
est C

orner U
-054762

          1500 feet
 97 feet

  6 feet
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5.23.7  A
nnual Production of C

oal

A
nnual coal production in 1991, 1992, 1993 and 1994 w

as 877,500, 1,178,089, 1,474,824
and 1,660,900 raw

 tons, respectively.  D
uring 1993-1995 total production tonnage w

as
approxim

ately 1,750,000 raw
 tons annually.  This production w

as achieved by the use of continuous
m

ining m
achines, continuous haulage equipm

ent, and/or diesel driven coal haulers.  From
 1995 to

the end of the century total production coal tonnage is forecasted to be 2,500,000 tons, w
ith the aid

of longw
all m

ining.

5.23.8  A
ccess T

o Future R
eserves

A
ccess to future reserves w

ill be m
aintained by the N

orth M
ains entries, M

ain W
est entries,

1st N
orth, and 1st R

ight sections. N
orth M

ains w
ill m

aintain access to the m
ine as w

ell as M
ain

W
est.  M

ain W
est w

ill also m
aintain access to the w

est and to the South.  1st N
orth w

ill m
aintain

access to the north and east, w
hile 1st R

ight w
ill m

aintain access to the north and w
est. (See Plate

5-2 and page 5-15A
).  A

ccess to federal coal south and east of the D
ellanback fee parcel (i.e., the

South C
randall LB

A
) w

ill be m
aintained.

5.23.9  Projected M
ining by Future Perm

it for the Planned L
ife of the M

ine

A
ll coal around the perm

it area has the potential for future m
ining by the C

randall C
anyon

M
ine.  The projected m

ining for the Incidental B
oundary C

hange area, the D
ellanback fee parcel,

and the South C
randall lease area is show

n on Plate 5-2.

O
perating Schedule and E

m
ploym

ent

The m
ine em

ployees approxim
ately 125 people at present. The m

ine w
ill operate four eight

hour production shifts per day, five days a w
eek. Tw

o m
aintenance crew

s w
ill operate 8 hours a day,

five days a w
eek, to accom

m
odate rockdusting and general cleanup of the m

ine.  W
hen m

arket or
m

ining conditions dictate, production can be expanded to seven days per w
eek, 52 w

eeks per year. 

5.23.10  Safety T
raining

The m
ine is equipped w

ith m
odern em

ergency facilities and has an organized safety program
. 

A
ll m

ine em
ployees are required to m

eet M
SH

A
 first aid and safety training requirem

ents.  V
isitors

are required basic training before entering the m
ine.
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5.23.11  Fire Protection

Fire protection w
ill be m

aintained in accordance w
ith all Federal and State regulations

pertaining to coal m
ining operations.  A

dditionally the fire prevention plan can be found in
A

ppendix 5-18.

5.23.12  W
ater System

s, D
ust Suppression, D

ew
atering, and E

lectrical

The sum
p areas, as show

n on Plate 5-4, w
ill have a capacity of approxim

ately 3.0 acre feet
of w

ater.  The im
poundm

ent w
alls are constructed of concrete block w

ith m
ortared joints and sealed

on both sides.  A
ll the contact areas around the w

alls are sealed w
ith concrete to prevent seepage. 

These sum
ps are constructed to allow

 the sedim
ent to settle out and have an oil skim

m
er installed,

as show
n on Plate 5-4, to allow

 the w
ater to be pum

ped directly to C
randall C

reek under a U
PD

ES
perm

it.  A
ll w

ater pum
ped to C

randall C
reek w

ill m
eet all effluent lim

itations and w
ill be sam

pled
in accordance w

ith the U
PD

ES perm
it requirem

ents.  R
efer to Plate 5-3 for the location of the

U
PD

ES discharge point.
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5.24  B
lasting

There are no structures or dw
ellings w

ithin one m
ile of the m

ine perm
it area; there are no

residents w
ithin one half m

ile of the blasting site.

A
ll surface blasting w

ill be done under the direction of a person trained, exam
ined and

certified as provided for under the R
645 coal rules, Section 105, w

hich is regulated by the U
tah

D
ivision of O

il, G
as and M

ining.

The use of explosives w
ill be done in accordance w

ith R
645-31-524 and all applicable

Federal law
s for storage and use.

A
ll records as required in R

645-301-524.700 w
ill be kept at the m

ine site or at the office for
a period of at least three years.

G
EN

W
A

L w
ill post blasting signs, in accordance w

ith R
645-301-524.510, 511 and 512, that 

is along the edge of any blasting area that is w
ithin 100 feet of any public road and at the point

w
here any other road provides access to the blasting area, as w

ell as at all entrances to the perm
it

area from
 public roads.

G
EN

W
A

L w
ill control access to the area im

m
ediately prior to and after the blast until the

certified blaster determ
ines all is clear according to R

645 524.531 and 532.

Signals, audible w
ithin a half m

ile, w
ill be given prior to and after the blast as outlined in

R
645-301-465 and according to the posted sign containing a description of the signals.

A
ll surface blasting w

ill be done betw
een sunrise and sunset, unless other criteria is m

et in
R

645-301-524.420.  B
lasting w

ill be done so as no fly rock w
ill leave the perm

it area, w
here

practical.  N
etting or other protective m

eans w
ill be used to achieve this w

here there exists a
possibility of this occurrence.   Flyrock traveling in the air or along the ground w

ill not be cast from
the blasting site m

ore than ½
 the distance to the nearest occupied structure; beyond the area of

control required under R
645-301-524.530.

For blasts that require m
ore than 5 pounds of explosives, G

EN
W

A
L w

ill publish a schedule
of the blasts and subm

it a blasting plan to the D
ivision for approval.  The blasting plans w

ill be
included in A

ppendix 5-23A
.
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5.25  Subsidence

The term
 "subsidence" applies to the deform

ation or m
ovem

ent in the overburden.  The
thickness of the overburden ranges from

 zero at the outcrop to approxim
ately 2400 feet, as show

n
on Plate 6-2.  In general, the strength of the overburden is typical of the late C

retaceous sedim
ents

being m
ined in Eastern U

tah and W
estern C

olorado.  H
ow

ever, it should be noted that the
overburden at the C

randall C
anyon m

ine has substantially m
ore m

assive sandstones than in other
areas (i.e., the D

eer C
reek M

ine).  Thus, providing greater overburden strengths and reducing the
potential for significant subsidence.

Four m
ethods have been utilized to arrive at the range of the possible m

axim
um

 subsidence
at the C

randall C
anyon M

ine.  The m
ethods are: D

unrud’s (U
SG

S) equation (discussed in the text
below

); B
oundary Elem

ent M
ethod (B

EM
) using "TA

B
EX

-2D
" and a Finite Elem

ent M
athem

atical
(FEM

) sim
ulation using "A

N
SY

S (A
ppendix 5-6); and the N

ational C
oal B

oard (N
C

B
) of England

Technique (A
ppendix 5-6).  The am

ount of subsidence varies from
 3.9', 5.5', 3.34', and 0.25',

respectively.  Experience at the m
ine indicates that the 0.25' range of subsidence m

ost accurately
represents specific site conditions under room

 and pillar conditions and the projected m
axim

um
 of

3.34' under longw
all conditions.

The m
agnitude of vertical subsidence is a function of coal height, overburden depth,

stratigraphy, m
ining technique, and distance from

 barrier pillars.  A
ccording to D

unrud’s w
ork

com
pleted in 1980, based upon a study of subsidence in an underground coal m

ine at Som
erset,

C
olorado, (U

SG
S 1980), the m

axim
um

 am
ount of subsidence expected is equal to 70%

 of the coal
height extracted, (Figure 5-4).  The Som

erset subsidence curves are included because the overburden
characteristics are sim

ilar to those encountered at C
randall C

anyon and the lack of reported data
indicating am

ounts of subsidence for w
estern underground coal m

ines.  

The m
axim

um
 subsidence experienced for w

estern coal m
ines according to Peng, ranges

from
 33 to 65%

 and G
entry and A

bel cited exam
ples of 70%

 of the coal height extracted.  Thus, to
be conservative, a 70%

 value w
ill be used w

ithin this report.  The m
axim

um
 value m

ay be reduced
by the am

ount of coal not recovered in the m
ining areas, i.e., 20%

 of the coal is expected to be
unrecoverable in the pillared areas at the C

randall C
anyon M

ine and approxim
ately 12%

 for the
longw

all areas.  For the areas near an unm
ined solid pillar the m

axim
um

 am
ount of subsidence is

reduced (irrespective of the m
ining m

ethod) according to the graph show
n in Figure 5-5 based upon

w
ork by G

entry and A
bel.

The largest m
agnitude of subsidence that m

ay occur is 3.9 feet at a point 40 feet east of the
section line betw

een Sections 5 and 6 and 1522 feet south of the section line betw
een Sections 32

and 5.  The values w
ere calculated by reducing the coal heights show

n on Plated 5-2 by 20%
 w

hich
represents the unrecoverable coal in the pillared areas (using a six foot coal height), then m

ultiplying
by 70%

 to obtain the m
axim

um
 possible subsidence value from

 Figure 5-4 w
hich assum

es a w
orse

case scenario.  The subsidence values w
ere reduced according to Figure 5-5 for areas that border a

barrier pillar along the perim
eter of the lease show

n on Plate 5-2.  
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H
orizontal m

ovem
ent w

hich w
ould create slope failure along the escarpm

ent is not expected
to occur due to subsidence because only lim

ited coal outcrop occurs w
ithin the lease (the east side

of the lease area).  W
ithin that area of old w

orks no pillar extraction is anticipated.

A
s w

ith areas in the w
estern part of lease SL-062648 and at the C

o-O
p's Trail C

anyon and
B

ear C
anyon M

ines and the B
eaver C

reek #4 m
ine, no escarpm

ent failure has occurred.  H
orizontal

m
ovem

ent creating tension or com
pression cracks can not be projected due to the overburden

thickness and lack of jointing density and attitude data along the surface rock exposures.

In addition, G
EN

W
A

L w
ill second m

ine no closer than 200 feet to any outcrop (w
ith the

exception of portals) and, in accordance w
ith Forest Service Stipulation #20, no m

ining w
ill be done

w
ithin a zone that m

ight im
pact the Joes V

alley Fault.  This area is determ
ined by a 22 degree angle-

of-draw
 (from

 vertical) eastw
ard from

 the surface expression of the Joes V
alley Fault w

as used to
project the outer lim

its of subsidence.  Thus, subsidence w
ill not intercept the Joes V

alley Fault.  If
subsidence does occur along the w

estern perim
eter, all effects of the subsidence w

ill be m
aintained

w
ithin the m

ining perm
it boundary.  N

o perennial stream
s w

ill be affected.  O
n the D

ellenbach fee
tract m

ining w
ill not extend closer than 200 feet from

 the outcrop (other than portals) and no closer
than 50 feet from

 the property boundaries.  It should be noted that the m
ine projections and tim

ing
for the D

ellenbach tract, and the South C
randall lease and the U

-68082 lease m
od area are show

n
on Plate 5-2.

It is accepted practice in this area to use tw
o sources of inform

ation for subsidence
evaluation.  The sources are: 1) "Som

e Engineering G
eologic Factors C

ontrolling C
oal M

ine
Subsidence in U

tah and C
olorado",G

eologic Survey Professional Paper 969, by C
. R

ichard D
unrud,

1976, and 2) "SM
E M

ining Engineering H
andbook", V

olum
e 1, by A

rthur B
. C

um
m

ins and Ivan
A

. G
iven, 1973.  The conclusions based upon the above source m

aterial are tem
pered by on site

evaluation and actual experience based on sim
ilar m

ining conditions in late C
retaceous overburdens

w
ith sim

ilar thicknesses and strengths.  The surface area topography w
ithin the lease is show

n on
Plate 3-1, 3-1a, 1-1 and others.  The topographic m

ap show
s the relative steep sloping sides of the

canyons w
hich contains C

randall C
anyon C

reek, B
lind C

anyon C
reek, and H

orse C
anyon C

reek
w

here rock outcrops are abundant.  H
ow

ever, there are few
, if any, talus slopes.

5.25.10  Subsidence C
ontrol Plan

The Subsidence C
ontrol Plan contained herein addresses specifically those item

s that are
required by R

645-301-525 Pertaining to Subsidence.  This plan is an am
endm

ent to the original
application filed on D

ecem
ber 17, 1980, by G

EN
W

A
L the SU

B
SID

EN
C

E C
O

N
TR

O
L PLA

N
 FO

R
G

EN
W

A
L C

O
A

L C
O

M
PA

N
Y

, IN
C

., as prepared by D
avid A

. Skidm
ore and L. G

. M
anw

aring of 
C

oal System
s Inc., on A

ugust 28, 1981; and the M
id-term

 perm
it revisions dated 5-30-86.  The

form
at of the currently approved C

O
A

L SY
STEM

S report w
ill be used w

ith the conclusions based
upon the results of the drilling of the B

lind C
anyon seam

 w
hich w

as obtained in A
pril, 1985, and

the H
iaw

atha seam
 data obtained to date during m

ine developm
ent.  The original application w

as
subm

itted pursuant to the follow
ing: Title 40, C

hapter 10, U
tah C

ode A
nnotated, 1943, as am

ended,
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the "C
ooperative A

greem
ent betw

een the U
nited States D

epartm
ent of Interior and the State of

U
tah"; the Surface M

ining C
ontrol and R

eclam
ation A

ct (P. L. 95-87); and all regulations
prom

ulgated under those A
cts affecting m

ining operation conducted in the State of U
tah.

It should be noted that, according to the stipulations of federal lease U
TU

-78953, there w
ill

be no second m
ining or subsidence under Little B

ear C
reek w

ithin the South C
randall lease area.
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Surface Features and Facilities Subject to Subsidence.

A
n exam

ination of the surface area as w
ell as of state, federal, and county records indicate

there are no m
an m

ade structures, utilities right-of-w
ays and public or private resources necessitating

protection from
 subsidence (Plates 5-12, 5-13, and 5-3) w

ithin the m
ine perm

it boundaries. In
addition, aerial inspection of the perm

it and adjacent area confirm
ed the absence of existing m

an
m

ade structures.  The occurrence of subsidence w
ill not produce m

aterial dam
age or dim

inution of
value of properties or foreseeable use of lands.  Possible effects of m

ine subsidence on groundw
ater

resources are discussed in C
hapter 7.  C

reeks w
ithin the area include C

randall C
anyon C

reek, B
lind

C
anyon C

reek, and the left fork of H
orse C

anyon.  B
oth forks of C

randall C
reek are considered to

be perennial at least up to the federal lease boundary w
ith State Lease M

L-21568.

The surface in the area is controlled and adm
inistered by the U

nited States Forest Service
w

ith a sm
all southern parcel of land ow

ned by G
EN

W
A

L (Plate 2-1).  The land is used for dom
estic

grazing in the areas of gentle slope and w
ildlife habitat and recreation over the total acreage.  The

vegetative resources w
ill not be negatively im

pacted by subsidence.  Thus, the current land use is
expected to continue.  Sim

ilar m
ining conditions and practices exist at B

eaver C
reek #4 M

ine and
C

O
-O

P's Trail C
anyon and B

ear C
reek m

ines and no significant loss of vegetation has occurred at
those sites.

The C
randall C

anyon M
ine on the w

estern half of lease SL-062648 has experienced second
m

ining under conditions sim
ilar to H

untington C
anyon and has not experienced any vegetation

change, subsidence or escarpm
ent failure.  V

isual im
pact w

ill only be observed in the case of a total
escarpm

ent failure.  Tension cracks, if any do develop, as view
ed from

 the bottom
 of the canyons

w
ill not be visible and the m

axim
um

 subsidence of three feet w
hen view

ed from
 below

 and at a
distance of greater than ½

 m
ile w

ill not be visible.  A
s per the U

SFS, there is no m
arketable tim

ber
in the area of potential subsidence.

Since the original subm
ittal, several operations and construction m

odifications have been
subm

itted to satisfy regulatory com
pliance requirem

ents.  C
onsideration w

as given to the subsidence
experienced at nearby m

ines (C
O

-O
P, B

eaver C
reek #4) exhibiting sim

ilar overburden com
position

and m
ining m

ethods, on site inspections at the operating C
randall C

anyon, C
O

-O
P and B

eaver
C

reek #4 m
ines and calculation based upon a generally accepted form

ulas using lim
ited physical

coal strength data in determ
ining coal pillar sizes, barrier pillar design and direction of m

ining.  The
aforem

entioned m
ines w

ere observed from
 the surface to note any surface effects from

 subsidence
from

 pillar m
ining.  N

o substantial affects from
 m

ining have been observed.  The C
randall C

anyon
M

ine has pillared coal in areas w
ith as little cover as approxim

ately 200' of overburden.  The C
O

-O
P 
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and B
eaver C

reek #4 m
ines have pillared under the sam

e types of escarpm
ents as are located at the

C
randall C

anyon M
ine w

ith no apparent failures.

5.25.11  M
ethods of C

oal R
em

oval

The reserve area w
ill be m

ined in the room
 and pillar and longw

all m
ethods.  These m

ethods
are described in Section 5.23 of this chapter.

5.25.12  D
escription of Physical C

onditions

The depth of cover is show
n on Figure 6-6.  Seam

 thickness of the H
iaw

atha coal seam
 is

show
n on Plate 6-3.  The B

ear C
anyon and B

lind C
anyon seam

 thicknesses are show
n on Plates 6-4

and 6-5). Structure of the top of the H
iaw

atha seam
 is show

n on Figure 5-8. A
 description of the

Lithology of the area is found in appendix 6-6. O
ther m

ine progress, interval, subsidence, and
lithologic m

aps w
ithin this section and in the m

ine planning section also address the description of
physical conditions.

5.25.13  M
easures to Prevent Subsidence

In areas w
here m

ining m
ay cause undesirable surface m

ovem
ent, steps w

ill be taken to
control or prevent subsidence.  To prevent subsidence, perm

anent support can be achieved by
selectively m

ining certain areas, leaving support pillars of coal, and/or by not m
ining specific areas.

A
lthough planned subsidence is not projected outside of the perm

it area due to the m
ining of the

H
iaw

atha coal seam
 w

ithin the area of the C
randall C

anyon M
ine, potential subsidence m

ay occur
w

ithin areas of retreat m
ining sections.

The m
ain objectives are to delineate the areas w

ithin the lease and adjacent lands that m
ay

be affected by subsidence and to determ
ine the extent of the disturbance.  Significant guiding design

criteria are as follow
s:

1.
B

arrier pillars w
ithin the lease boundaries left intact to protect adjacent lands.

2.
First m

ining only areas w
hich significantly reduces the potential chances of

subsidence.

3. 
R

esearch indicates that a 20 degree "angle of draw
" be used to project m

axim
um

extent of subsidence.

A
 20 degrees angle-of-draw

 w
as used to project a protection area for perennial

stream
s w

ithin the m
ining area.  The 20 degree angle w

as determ
ined by tw

o
docum

ents w
hich show

 this angle of draw
 to be representative of the area.  A

 B
ureau

of Land M
anagem

ent letter  to the U
tah State D

ivision of O
il, G

as, and M
ining dated
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D
ec. 11, 1991 states that possible draw

 angle should be in the 15 to 20 degree range. 
This conclusion w

as m
ade on previous history  of subsidence occurring in the

W
asatch Plateau/B

ook C
liffs area. This letter is provided as A

ppendix 5-5.

A
ppendix 5-6 is a report, "Prelim

inary Study of Potential Subsidence O
ver the

G
EN

W
A

L C
oal M

ine".  This report includes subsidence calculations, subsidence
history, analysis, and charts w

ith final conclusions show
ing that there m

ay be a
m

axim
um

 subsidence result of 3 to 4 inches w
ithin the boundaries of the leased area,

and the angle of draw
 is expected to be approxim

ately 20 degrees.

4. 
Protection of perennial stream

s using only first m
ining directly under and w

ithin a
20 degree angle of draw

 of the stream
.  G

EN
W

A
L recognizes that the D

ivision of
W

ildlife R
esources, the D

ivision of O
il, G

as, and M
ining, and the U

nited States
Forest Service consider all perennial stream

s to be im
portant to w

ildlife.  A
 buffer

zone is show
n on Plate 5-2 w

here no subsidence w
ill take place until G

EN
W

A
L has

delineated those reaches w
hich exhibit perennial flow

, and show
n that m

ining
activity w

ill not adversely effect these stream
 reaches.

5. 
Protection of the Joes V

alley Fault.  A
s depicted on Plate 6-2, the m

axim
um

 possible
subsidence w

ith respect to a 22 degree angle of draw
 is w

ithin the perm
it area, A

s
show

n on Plate 5-2, M
ining Projections, all m

ining w
ill occur w

ithin the perm
it

boundary.  N
o m

ining w
ill be done w

ithin lim
its that m

ight im
pact the Joes V

alley
Fault. In accordance w

ith Forest Service Stipulation #20, a 22 degree angle-of-draw
(from

 vertical) eastw
ard from

 the surface expression of the Joes V
alley Fault w

as
used to project the outer lim

its of subsidence.  

6.
There are no plans to backfill any area of the m

ine w
ith w

aste m
aterial in order to

reduce subsidence.  In order to delineate the m
axim

um
 lim

it of possible subsidence
in the vicinity of the C

randall C
anyon M

ine area, a positive lim
it (draw

) angle of 20
degrees from

 vertical (70 degrees from
 horizontal) from

 the lease boundaries w
as

used.  A
 correction for topographic variability w

as m
ade in order to accurately

determ
ine the m

axim
um

 surface lim
it of subsidence.  The m

axim
um

 surface lim
it of

possible subsidence is show
n on Plate 6-2.  A

 discussion of the m
ethodology used

in determ
ining the m

axim
um

 lim
it of subsidence is given in A

ppendix 5-7.  D
raw

angles of 15 degrees or less have been observed in m
oderately strong overburdens

in the B
ook C

liffs.

The data contained in A
ppendix 5-2 w

ere used to determ
ine the potential for subsidence

under any perennial stream
s w

hich m
ay be present w

ithin the perm
it area.  Plate 7-16 defines the

perennial reaches of H
orse and C

randall C
anyons, as substantiated by field surveys in 1991 and

1992.  U
sing the data from

 Plate 7-16 only the low
er portions of C

randall C
anyon have perennial

sections under w
hich first m

ining m
ay occur. 5 - 24



O
verburden thicknesses in the upper perennial reaches of C

randall C
anyon have been

determ
ine to be about 540 feet.  U

sing a pillar size of 70 x 65 and the w
orst case analytical

condition, the factor of safety has been calculated to be 2.2. The coal outcrops w
ithin B

lind and
H

orse (both the north and south forks of H
orse C

anyon) C
anyons are above the perennial portions

of the stream
.  Thus, no subsidence w

ill occur under perennial sections of H
orse C

anyon (the B
lind

C
anyon drainage is ephem

eral).

A
ll state appropriated w

ater w
ithin the subsidence zone of the South C

randall lease area is
show

n on Plates 7-14 and 7-15.  Plates 5-2(H
) and 5-2(B

C
) show

 the m
ine plan for the South

C
randall lease area.  Plate 5-2(H

) show
s the m

ine plan for the U
-68082 lease m

od area.  These m
aps

depict w
hich areas w

ill be longw
alled (full extraction) and w

hich areas w
ill be developed as first-

m
ining only.  Subsidence Survey Letters of N

otification to surface ow
ners and w

ater conservancy
districts are included in A

ppendix 5-25.

The follow
ing state appropriated w

aters are located w
ithin the subsidence zone: 93-383, 93-

381, 93-483, 93-191, 93-190 and 93-1180.  Inform
ation about quality, quantity, and ow

nership of
these w

aters can be found in C
hapter 7, Table 7-6, and in A

ppendix 7-1.

5.25.14  Subsidence M
onitoring

The applicant com
m

its to im
plem

ent the proposed subsidence control plan and applicant
hereby incorporates the sam

e into this subm
ittal.  A

n aerial m
onitoring system

 for the C
randall

C
anyon M

ine w
hich has been accepted for im

plem
entation and vertical and horizontal control have

been established using ground control stations, show
n on Plate 5-5.  (The program

 is included as
A

ppendix 5-8).  B
aseline flight lines w

ere flow
n over Sections 31 and 32 of T15S R

9E, Sections 5
and 6 T16S R

7E, Sections 1 and 2 T16S R
6E, and Sections 35 and 36 T15S R

6E in O
ctober of 1989. 

Selected portions and/or all of Sections 34, 35, and 36 T15S R
6E and Sections 2 and 3 T16S R

6E
(Plate 5-5) w

ill be included in the 1995 Fall Survey to ensure that all projected m
ined areas w

ithin
LB

A
#9 are included in the subsidence m

onitoring program
.  C

ontrol points w
ithin and adjacent to

the leased area (including the South C
randall lease area) have been established and located by

surveying practices. Prior to m
ining the area w

as photographed and a pin m
ap w

as generated.

A
erial surveys w

ill be conducted by G
EN

W
A

L each year for the areas above and w
ithin the

20 degree angle of draw
 of the actual m

ined area.  B
ased on a w

ritten request by the Forest Service,
G

EN
W

A
L is revising the subsidence m

onitoring plan.  M
onitoring w

ill now
 be conducted annually

until subsidence of less than one foot has been m
easured for three consecutive surveys show

ing that
subsidence is substantially com

plete.

The follow
ing inform

ation w
ill be forw

arded to the D
ivision on an annual basis w

hen it
becom

es available:
1.

A
 current m

ap of the underground w
orkings w

ith areas delineated as to w
here the

second m
ining w

ill begin.
2.

The approxim
ate dates w

hen second m
ining w

ill com
m

ence and term
inate.

3.
The date of m

onitoring.
4.

The vertical and horizontal positions of all m
onitoring points and pins, directly over

and w
ithin the 20 degree angle of draw

 to the m
ined area, surveyed by aerial

photography for that specific year.
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There w
as and has been no evidence of escarpm

ent subsidence or failure.  There are no
further plans to m

onitor escarpm
ents in the area not visible from

 H
untington or C

randall C
anyons. 

The subsidence/escarpm
ent survey results w

ere recorded and subm
itted to the appropriate regulatory

authority.  N
o escarpm

ent failure occurred.

5.25.15  A
nticipated E

ffects of Planned Subsidence

If subsidence does occur, surface effects m
ay include m

inim
al ground low

ering and
tem

porary tensional fractures at the m
argins of the subsided area.  A

ny subsidence occurring on the
160 acre D

ellenbach fee tract should have m
inim

al effects on the surface.  There are no escarpm
ents,

raptor nests, archeology site, stream
s or springs located the D

ellenbach tract.  This tract (surface and
underground) is privately ow

ned by G
enw

al R
esources Inc.  The tract is w

ithin the presently
approved perm

it area and is included in the current subsidence m
onitoring plan.

Subsidence m
onitoring for the South C

randall lease area and the U
-68082 lease m

od area
w

ill be done according to the existing plan approved for the C
randall C

anyon m
ine.  Pre-subsidence

base-line aerial surveys have been com
pleted and the initial survey control m

onum
ents have been

installed on the ground.  A
dditional control points (m

onum
ents) w

ill be installed as m
ining

progresses.  (R
efer to Plates 5-2 and 5-5 for the location of the existing and future m

onum
ents.)

In m
uch of the area of the South C

randall lease area, both the H
iaw

atha and the B
lind

C
anyon seam

s are proposed for full extraction longw
all m

ining.  In these areas the com
bined

thickness of both seam
s ranges upw

ard to about 12 feet.  If surface subsidence in these areas is 80%
of total m

ined seam
 thickness, then it m

ay be possible to see nearly 10 feet of subsidence in som
e

areas of the lease after m
ining.  It should be noted that the Forest Service and B

LM
 have im

posed
a special stipulation in the South C

randall federal lease specifically to provide additional protection
to the Little B

ear spring system
.  These lease stipulations prohibit full-extraction m

ining in the
follow

ing areas;
a)

area under the Little B
ear stream

 channel w
ith less than 600' of overburden.

b)
area w

ithin 1000' of the southeast corner of the lease (to protect the M
ill Fork

graben.)
c)

area w
ithin 1000' of southern boundary of lease (to protect possible w

ater-bearing
fracture system

.)

G
EN

W
A

L personnel w
ill conduct a surface inspection of all areas w

here subsidence has
occurred no sooner than 6 m

onths but no later than 12 m
onths after extraction m

ining has occurred.

M
ultiple seam

 m
ining beyond spring site LB

-7 in Little B
ear C

anyon is contingent upon a
m

onitoring plan approved by the D
ivision in concurrence w

ith the Forest Service at least tw
o years

prior to m
ining in that area.
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5.25.16  M
itigation of D

am
ages

A
s previously presented w

ithin this chapter, no m
aterial dam

age or dim
inution of value or

foreseeable use of lands is expected to occur.  G
EN

W
A

L has been in consultation w
ith the B

LM
 and

received their concurrence w
ith the conclusions presented in this docum

ent, a copy of the B
LM

correspondence m
ay be found in A

ppendix 5-5.  D
isplacem

ent of w
ildlife due to subsidence m

ay 
be m

inim
al.  H

ow
ever, springs w

ithin the potential subsidence lim
it are a significant resource to the

local w
ildlife and m

ay be im
pacted.

Seeps and springs w
ithin the possible subsidence lim

it em
it w

ater from
 the  N

orth H
orn

Form
ation,  Price R

iver Form
ation, B

lackhaw
k Form

ation, and the C
astlegate Sandstone.  A

 lim
ited

num
ber of seeps and springs are found to issue from

 the B
lackhaw

k Form
ation and C

astlegate
Sandstone units w

ithin the area of possible subsidence lim
its.  These seeps and springs show

 only
lim

ited use by deer and elk.  Subsidence from
 m

ining in these areas w
ill have m

inim
al im

pacts on
w

ater supplies from
 seeps and springs in the vicinity of the m

ine.  W
ater m

onitoring and the
Probable H

ydrologic C
onsequences are discussed in detail in C

hapter 7 of this perm
it.  

Seeps and springs w
ithin the possible subsidence lim

it of m
ining em

it w
ater from

 the N
orth

H
orn and Price R

iver Form
ations 100 to 2100 feet (10 to 210 tim

es the coal bed thickness) above
the interval to be m

ined.  If repeated subsidence via roof failure occurs, elastic deflation is believed
to occur at a distance of nine coal seam

 thicknesses (90 feet) above the coal.  If any tension cracks
do develop, they should be sealed by clay m

igration occurring during elastic deform
ation.  A

s a
result, these seeps and springs should not be affected by subsidence.  H

ow
ever, m

onitoring w
ill be

conducted as described in C
hapter 7.

G
EN

W
A

L recognizes the fact that the D
ivision of W

ildlife R
esources, the D

ivision of O
il,

G
as, and M

ining and the U
SFS consider all seeps and springs to be im

portant to w
ildlife.  If, during

 the m
onitoring of the springs, non-clim

atic dim
inutions of flow

 from
 any seep or spring in the area

are substantiated, G
EN

W
A

L w
ill notify the D

ivision of W
ildlife R

esources, the D
ivision of O

il, G
as,

and M
ining, the State Engineer and the U

. S. Forest Service.  If docum
entation concludes that

m
ining efforts at the C

randall C
anyon M

ine have reduced or elim
inated the flow

 from
 the seeps and 

springs, then acceptable rem
edial action plans w

ill be subm
itted for approval and subsequently

installed.In the event subsidence negatively im
pacts grazing, the applicant w

ill com
pensate the ow

ner
or appropriate the party by paying the fair m

arket value for the loss experienced.  C
om

pensation w
ill

be m
ade after the grazing loss is proven to have resulted from

 surface subsidence related to the
operation of the C

randall C
anyon M

ine.

Should any structures such as roads, bridges, etc., be adversely im
pacted as a direct result

of subsidence directly related to the operation of the C
randall C

anyon M
ine, the operator w

ill repair
or replace the structure, w

hichever is m
ore econom

ical.  

5 - 26a



M
itigation for potential disruption to the Little B

ear Spring w
ill be accom

plished through
the construction of a w

ater treatm
ent plant w

hich w
ill provide replacem

ent w
ater for the spring if

m
ining activity in the South C

randall lease area affects the quality or quantity of the spring. 
C

onstruction of this w
ater treatm

ent plant w
ill be done under the provisions of a w

ater replacem
ent

agreem
ent betw

een G
EN

W
A

L R
esources, Inc. and the C

astle V
alley Special Service D

istrict w
ho

m
aintain culinary w

ater rights to Little B
ear Springs.  A

 copy of this w
ater replacem

ent agreem
ent

is included in A
ppendix 7-51.

Subsidence projections for the South C
randall lease area are depicted on Plates 5-2(H

) and
5-2 (B

C
).  Subsidence projections for the U

-68082 lease m
od area are show

n on Plate 5-2(H
).

The pow
erline that crosses the South C

randall lease w
as built by G

EN
W

A
L to serve the

C
randall C

anyon m
ine.   There are no other users on this line.  This pow

erline follow
s the highline

of the ridge and is m
ore than 1500' above the coal seam

 to be extracted.  D
ue to the depth of cover

no dam
age to this pow

erline is expected due to subsidence.  A
s full extraction m

ining approaches
under the pow

erline G
EN

W
A

L w
ill m

onitor the situation to ensure that the potential for dam
age to

the pow
erline is m

inim
ized.  M

ost of the pow
erline w

ithin the subsidence zone is visible from
 the

G
enw

al m
ine and can be inspected by m

ine personnel.  The section of line on the ridge w
ill be

inspected during annual subsidence m
onitoring.  M

uch of this line utilizes double pole X
-braced

structures w
hich are inherently stable in design.  This line is equipped w

ith ground fault protection
w

hich w
ill autom

atically and instantly de-energize the line in the event of any dam
age, including

grounding and/or short circuiting.  V
egetation has been cleared on either side of the pow

erline
w

ithin the right-of-w
ay.  The pow

erline runs over the area that w
as m

ined out by the A
R

C
O

 #4
m

ine, and there w
as no resulting dam

age.  If any dam
age occurs G

EN
W

A
L w

ill be out of pow
er and

w
ill im

m
ediately m

ake arrangem
ents for any necessary repairs.

It shall be noted that the extent of possible subsidence in the U
-68082 lease m

od area is
difficult to predict because the extent of m

ining in this area is extrem
ely speculative due to the low

coal (5' and less) in this area.  H
ow

ever, in keeping w
ith special lease stipulation #1 (see A

ppendix
1-15A

, A
ttachm

ent 3) there w
ill be no second m

ining (and hence no subsidence) in any areas w
here

the cover is less than 50 tim
es the seam

 height plus 50', or approxim
ately 300' overburden.  A

detailed discussion of this stipulation can be found in A
ppendix 3-20, (Final Environm

ental
A

ssessm
ent, M

odification of Federal C
oal Lease U

TU
-68082, U

.S. Forest Service.) 

G
enw

al has discussed the pow
erline situation w

ith officials of U
tah Pow

er &
 Light (D

ale
R

obertson), transm
ission and D

istribution; G
reg B

ean, System
 Engineering, and A

aron G
ibson,

C
ustom

er Service R
epresentative, verbal com

m
unication February 8, 2005).  These representatives

are very fam
iliar w

ith the surface effects of full extraction longw
all m

ining and are in agreem
ent that

the risk to this line is quite m
inim

al.  G
EN

W
A

L com
m

its to im
m

ediately notify the Forest Service
in the event of any dam

age to the pow
erline so that proper fire preventative m

easures can be
im

plem
ented as required.
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5.25.20  Subsidence C
ontrol

G
EN

W
A

L w
ill com

ply w
ith all provisions of the approved subsidence control plan and w

ill
correct any m

aterial dam
age resulting form

 subsidence to surface lands as a direct result of the
operation of the C

randall C
anyon M

ine.  This w
ill be done to the extent technically and

econom
ically feasible, by restoring the land to a condition capable of m

aintaining the value and
reasonably foreseeable uses w

hich it w
as capable of supporting before subsidence.

The m
ine plan is designed so that m

ining w
ill not result in m

aterial dam
age to perennial

stream
s or im

poundm
ents having a storage volum

e of 20 acre feet, or w
hich could result in

environm
ental degradation or safety hazards to stream

s and associated structures. 

5.25.30  Public N
otice of Proposed M

ining

A
t least six m

onths prior to m
ining, or w

ithin that period if approved by the D
ivision, all

ow
ners and occupants of surface property w

ill be notified, by m
ail, identifying specific areas in

w
hich m

ining w
ill take place, dates that specific areas w

ill be underm
ined, and the location or

locations w
here the operator's subsidence control plan m

ay be exam
ined.

5.26  M
ine Facilities

The existing surface facilities w
ere partially located in a predisturbed area and the only area

w
here the coal outcropped in the lease area.  The existing surface facilities are located in a very

lim
ited disturbed area.  The culvert expansion project adds the m

inim
ally necessary area for

additional and im
proved facilities.  The use of a 72" diam

eter culvert, through w
hich C

randall C
reek

is routed,  is the prim
ary feature used to m

inim
izing the disturbed area w

ithin the steeply sloped
canyon.  See Plate 5-3 for the surface layout and Plates 3-7, 3-8, and 3-9 and 5-20 for the prem

ining
land configuration.
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A
 construction sequence for the culvert expansion project is included in A

ppendix 7-50.

The new
 facilities w

ill incorporate several design features w
hich w

ill m
inim

ize the spread
of coal fines and dust com

pared to the existing facility.  

1)
W

ith the new
 system

, all coal w
ill be reclaim

ed by underground feeders located in
the reclaim

 tunnel below
 the coal pile.  D

uring norm
al operations, coal w

ill not have to be handled
by heavy equipm

ent (i.e. dozers and loaders) as w
ith the existing facility.

2)
The new

 coal pile w
ill be contained by the hillside on the south, the new

 upper m
ine

pad on the w
est, and the new

 road extension on the north.  This containm
ent w

ill help prevent the
pile from

 spreading.  C
oncrete road barricades (Jersey B

arriers) w
ill be placed along the outside

edge of the road from
 the new

 truck turnaround to the new
 loadout and beyond w

hich w
ill further

lim
it the spread of coal and coal fines onto the roadw

ay.  This new
 pile configuration is in contrast

to the existing design w
herein the coal pile is located im

m
ediately adjacent to the road and m

igration
of coal onto the roadw

ay is not uncom
m

on especially w
here m

obile equipm
ent is constantly w

orking
the pile during the loading and reclaim

 process.

3)
The new

 truck loadout w
ill be constructed outside of the road alignm

ent in contrast
to the existing facility w

here the loadout is situated directly w
ithin the roadw

ay.  B
ecause the new

loadout w
ill be a state-of-the-art com

puter controlled facility, coal spills w
ill be m

inim
al com

pared
to the existing facility.  H

ow
ever, w

hat little coal spillage that m
ay occur w

ith the new
 system

 w
ill

be cleaned up im
m

ediately and coal fines w
ill report directly to the new

 sedim
ent pond w

ithout
being sw

ept across the roadw
ay as is now

 the case w
ith the existing facility.  W

ith the new
 facility,

the coal pile, crusher facility and loadout w
ill all be located on the sam

e side as the sedim
ent pond

and aw
ay from

 the existing roadw
ay.

A
 Forest Service road use perm

it w
as obtained from

 the U
nited States Forest Service, M

anti-
La Sal N

ational Forest, Price, U
tah in order to upgrade, use, and m

aintain the road to the m
ine

perm
it area.  This Forest D

evelopm
ent road does not lie w

ithin the perm
it area and is not included

as part of this perm
it application.  The Forest Service road that lies w

ithin the disturbed area
boundaries is included in the perm

it area for the purpose of drainage control.

The topsoil w
as stripped according to the plan, stockpile, and seeded w

ith the topsoil
stockpile seed m

ix.  The topsoil stockpiles are protected from
 encroachm

ent by placing earthen
berm

s, straw
 bails, silt fences, or equivalent w

here needed.

There are no pre-existing structures or facilities located w
ithin the perm

it area.  G
EN

W
A

L
has constructed a m

etal building (80' x 40') that is  used as an outside shop.  A
 new

 w
arehouse and

office com
plex (50' x 25') has been built east of and connected to the existing shop.  A

n additional
30' x 20' shop bay has been approved for construction by the D

ivision and is projected to be
constructed in the future.
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D
uring the sum

m
er of 1990, a pow

er line from
 U

tah Pow
er &

 Light w
as brought in across

the top of the canyon.  A
t this tim

e the use of the diesel generator w
as term

inated.  Presently, a state
of the art substation and transform

er provide all pow
er needs.  The high voltage lines from

 the
substation to the m

ine are run underground in cem
ent covered conduit thus elim

inating the need of
overhead pow

er poles and transm
ission lines.

The oil storage and fuel containm
ent area (80' x 20') is located at the w

est end of the old
loadout area.  This containm

ent area is of sufficient volum
e to hold the volum

e of the largest storage
tank found w

ithin the containm
ent area plus any additional storm

 w
ater .  The containm

ent area has
a valve connected to the drain inside the w

all. The valve and drain w
ill provide a m

eans for
rem

oving any spills or w
ater in the containm

ent area.  A
 certified SPC

C
 plan outlining em

ergency
action as per R

645-301-730 is available at the m
ine site (A

ppendix 5-10).  R
efer to Plate 5-3 for all

surface buildings and structures.

A
n underground bathhouse has been constructed to provide show

er and sanitary facilities
for the m

iners.  This underground bathhouse w
as designed and installed in accordance w

ith all State
H

ealth, M
SH

A
, and Forest Service regulations. These agencies w

ere contacted prior to the design
and im

plem
entation for their input and approval as necessary.  The w

ater and sew
age plans can be

found in A
ppendix 5-11 and 5-12, respectively.

A
fter the South C

randall portals w
ere constructed, three sm

all m
aterial storage sheds w

ere
placed on the site near the portals (see Plate 5-3).  These sheds are all less than 20' x 25' and are of
tem

porary type construction.  They are used to store foof-bolt resin, electrical parts and other
m

iscellaneous item
s.  These sheds w

ill be rem
oved prior to final reclam

ation.

Tw
o m

ine fans located on the surface, as show
n on Plate 5-3, are used to ventilate the m

ine
w

orkings to insure a sufficient am
ount of oxygen for m

ine em
ployees to continue operations w

ithin
the m

ine.  O
ther structures such as cem

ent guard rails and cem
ent w

alls have been constructed, w
ith

the D
ivision's approval, and are listed w

ithin pages 5-33 and 5-34. This list includes the approxim
ate

date of com
pletion of each structure and the description of each construction project.  

Shotcrete w
as sprayed onto the cut-slope above the portals, the portal roads, and the coal

storage area, as show
n on Plate 5-3.  A

 4" square w
ire m

esh w
as used, being spaced approxim

ately
1" to 2" aw

ay from
 the existing slope.  The w

ire m
esh w

as secured to the slope w
ith standard m

etal
clips and bolts.  Tw

o-inch PV
C

 pipe, perforated for drainage, w
as inset 2 to 3 feet into the slope at

tw
o different elevations, approxim

ately 6" to 12" from
 the bottom

 of the project and 12" to 24" from
the top of the project.  These pipes w

ere spaced 6 to 10 feet apart for the entire length of the project,
w

ith  2" to 4" of shotcrete then being sprayed onto the w
ire m

esh.  The intent of the project is to
stabilize the cut slope to elim

inate sloughage and enhance safety for personal.



Specifications for Shotcreting C
ut Slopes

A
verage slope:

1/3:1
M

atting:
11 gauge 2" x 4" or 9 gauge 4" x 4" w

ire m
esh

6' w
ide x full length of slope

Securem
ent:

5/8" x 24" long bolts w
/ plates or

3/4" x 24" long rebar type anchors w
/ plates

D
rainage:

2" PV
C

 pipe, 24" long, perforated, located
at top and bottom

 of slope, 6' to 10' on
centers.  Pipes w

ill be inset into the slope
w

ith the end extending outside the shotcrete.
D

rainage of the slope w
ill be collected by

the 2" PV
C

 pipes and allow
ed to flow

 to the
outside of the shotcrete.

Shotcrete:
1800 lbs sand

(per batch)
800 lbs pea gravel
425 lbs cem

ent
400 lbs fly ash

A
pplication:

A
pplied w

ith a R
eed Sova III or

R
eed M

40 pum
p w

/ accelerator.
M

inim
um

 thickness applied 2"

See Figure 5-10 for a cross sectional detail of shotcrete application.

This M
R

P covers the expansion of the surface facilities as show
n on Plate 5-3.  It should be

noted that this represents the initial phase of the C
randall C

anyon m
ine surface im

provem
ent.  A

s
show

n, surface im
provem

ents w
ill include a new

 intake portal, a new
 belt conveyor portal and a new

fan portal.
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The new
 portals w

ill be constructed along the south side of the upper pad of the existing
m

ine-yard (refer to Plate 5-3).  This area is presently serving as the parking lot and m
aterial storage

yard.  The new
 portals w

ill consist of an intake portal, a fan portal, and a belt portal.  The intake
portal w

ill be used to accom
m

odate fresh air intake into the m
ine, and also to provide prim

ary travel
access into the m

ine for em
ployees and m

aterials.  The fan portal w
ill support a ventilation fan

w
hich w

ill suck return ventilation air out of the m
ine.  The belt entry w

ill be located south of the
existing coal pile and w

ill contain the m
ain conveyor belt hauling coal out of the m

ine.

C
onstruction of the portals w

ill be done w
ithin the existing perm

itted disturbed area
boundary.  The existing disturbed area boundary w

ill not be increased.  The existing sedim
ent pond

has been sized to accom
m

odate this new
 portal construction area, so no changes to the sedim

ent
pond w

ill be required.  Except for adding a new
 culvert under the access ram

p to the new
 portal,

none of the previously approved and existing surface drainage structures w
ill be affected.

In the area of the new
 south portals, the base of the coal seam

 is located approxim
ately 17'

above (i.e., higher than) the level of the existing m
ine-yard.  A

n earthen ram
p w

ill be constructed
on the existing pad to gain access up to the level of the coal seam

.  In the area of the intake and fan
portals, the existing hill slope w

ill be excavated w
ith a back-hoe to expose the coal seam

 in
preparation for construction of the portal canopies.  A

 sm
all elevated pad w

ill also be constructed
in front of the fan portal on w

hich the m
ine fan can later be installed.  This fan pad w

ill be
constructed as a continuation of the access ram

p leading to the intake portal.  The access ram
p to

the intake portal and the fan pad w
ill be constructed partially using the earthen m

aterial generated
in the process of facing up the coal seam

 and partially using fill m
aterial hauled in from

 an off-site
borrow

 source.  The im
ported fill m

aterial w
ill com

e from
 the sam

e source (i.e., the sam
e borrow

pit) that supplied the pad m
aterial for the recently com

pleted surface expansion.  This borrow
 site

w
ould be the N

ielson C
onstruction com

m
ercial borrow

 pit located in H
untington C

anyon below
 the

pow
er plant.  A

s the access ram
p is being constructed a new

 culvert (C
-11A

) w
ill be added to handle

sheet flow
 drainage from

 the upper m
aterial yard (see Plate 7-5).

A
s the access ram

p and fan pad are constructed from
 the existing yard surface up to the level

of the coal seam
 outcrop, som

e of the new
 fill m

aterial w
ill be placed up against the intervening

existing undisturbed slope.  Part of the access ram
p/fan pad w

ill therefore be constructed on top of
the existing slope.  B

efore this ram
p/pad is constructed, topsoil along the existing slope below

 the
fan pad and access ram

p w
ill be protected in-place using a geotextile cover placed along the

undisturbed slope under the fill m
aterial.  This topsoil protection technique w

ould be identical to the
approved m

ethod used during construction of the existing surface expansion facilities (Phase I
surface expansion).

A
fter the access ram

p and fan pad have been constructed (and the underlying in-place topsoil
protected w

ith geotextile), the portal excavation can begin.  Prior to starting the portal cuts, the
existing topsoil at the portal sites w

ill first be salvaged.  Topsoil conditions along the south slope 
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portal area is sim
ilar to the conditions at the adjacent coal pile area w

here topsoil w
as salvaged

during A
ugust, 1998.  This topsoil salvage effort is described in appendix 2-5, Part II, prepared by

Pat Johnson, soil scientist.  A
t that area, according to M

s. Johnson’s report, the depth of true topsoil
w

as 3" but an average of 8" - 9" of m
aterial w

as taken due to the operating nature of the backhoes
w

hich w
ere em

ployed in the salvage process.  In addition, an intensive soil inventory and site
investigation w

as perform
ed on the south slope on A

ugust 18, 1998 and is included in A
ppendix 2-6.

In order to m
inim

ize the area of additional disturbance associated w
ith the construction of

the south portals these portals w
ill be constructed by excavating individual pockets into the hillside

for each portal rather than along a com
m

on highw
all.  Topsoil has already been rem

oved from
 the

belt portal site.  B
y utilizing individual pocket cuts for the portals the total area of new

 disturbance
is expected to be less than 4500 sq. ft. (0.11 acres).  Topsoil w

ill be rem
oved from

 the areas of the
south portal pocket cuts prior to excavation as described in Section 2.31.1.  A

ccording to the
N

yenhuis survey, the upper tw
o feet (24 inches) is suitable for salvage.  B

ased on the N
yenhuis soil

survey it is anticipated that approxim
ately 9000 cu. ft. (333 yds.) of topsoil w

ill be salvaged from
the intake and fan portal cuts.

The salvaged topsoil w
ill be stored on the existing topsoil pile #4 located off-site at the

bottom
 of C

randall C
anyon.  This topsoil pile is constructed on Forest Service land under a Special

U
se Perm

it issued on 8/17/87.  This pile #4 w
as originally constructed in 1997 during Phase 1 of the

surface facility expansion.  A
t that tim

e it w
as designed and constructed sufficiently large to

accom
m

odate the additional topsoil storage requirem
ents for the Phase 2 south portal construction. 

The Forest Service has concurred w
ith the addition of the south portal topsoil to this pile.  A

ll topsoil
rem

oval, salvage and storage w
ill be over-seen, directed and m

onitored by an independent soils
scientist approved by the D

ivision.  A
 report of the topsoil salvage operation w

ill be prepared by the
soil scientist and added to the M

R
P upon com

pletion as A
ppendix 2-5, Part III.

A
fter the portal sites have been faced up construction of the portal canopies w

ill begin. 
These canopies w

ill be constructed from
 6" steel I-beam

s and 1/4" steel plate according the M
SH

A
guidelines.  These canopies w

ill m
easure approxim

ately 8' high by 20' w
ide and w

ill extend
underground as far as needed to insure adequate roof protection.  The canopies w

ill be anchored to
concrete footers.  These canopies w

ill provide a safe structure from
 w

hich the m
iners can begin

driving the entries back into the coal seam
.  These portal canopies w

ill be sim
ilar to the existing

portal canopies.  A
fter the intake and fan entries have been driven into the hillside and connected

together underground w
ith a cross-cut, w

ork can then be started on construction of the m
ine fan

installation.  The fan w
ill be an 8' diam

eter Spendrup or Joy axial vane (or equivalent) electric
pow

ered fan.  It w
ill not have a diesel pow

ered back up.   It w
ill be m

ounted on concrete foundations
located on the new

ly constructed fan pad.  The fan installation w
ill be very sim

ilar to the existing
fan structure.  W

hile the fan is being installed, the m
iners w

ill drive the belt entry from
 inside the

m
ine out to the belt portal.  D

uring this phase of developm
ent, m

ined coal w
ill be m

oved aw
ay from

the surface w
ith a front-end loader, a m

obile radial stacker, or som
e other tem

porary m
eans of

conveyance.  A
fter the belt portal connection is com

pleted, a new
 conveyor truss w

ill be 
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installed from
 a concrete landing at the belt portal out to the existing coal pile.  The conveyor w

ill
be 48" w

ide, supported on a steel box truss w
hich w

ill extend from
 the new

 portal to the existing
stacking tube.  A

n interm
ediate bent support m

ay be required, depending on final engineering.  If
this bent is required it w

ill be anchored to a concrete foundation constructed on the existing coal pad. 
The conveyor w

ill be covered to m
inim

ize fugitive dust.  The air quality perm
it w

ill be revised prior
to construction to include the new

 conveyor (see A
ppendix 5-23).  This truss/bent structure w

ill be
sim

ilar to the existing truss/bent structure, but only one fourth as long.  A
ll coal from

 the m
ine w

ill
then be delivered directly to the existing coal pile and w

ill be crushed and loaded on trucks through
the existing coal handling facilities.

The access ram
p leading into the portals w

ill be approxim
ately 100' long and 20' w

ide.  It
w

ill have jersey barrier guards along both sides.
The ram

p w
ill be constructed from

 the im
ported

fill m
aterial, laid dow

n in 12" - 18" lifts, and com
pacted to 90%

.  The only vehicles using the ram
p

w
ill be underground m

ine vehicles going in and out of the m
ine.  Therefore the ram

p is not
considered a road.  D

rainage from
 the ram

p w
ill be handled by the existing drainage structures and

the new
 culvert (C

-11A
) as show

n on Plate 7-5.  It is estim
ated that approxim

ately 3500 cubic yards
of fill w

ill be needed to construct the access ram
p/fan pad.  This quantity w

ill be verified after
construction on the as-built plans.

Pow
er, w

ater, com
m

unications, and other m
ine infrastructure w

ill be supplied to the south
portals as an extension of the pre-existing C

randall C
anyon M

ine facilities.

Figure 5-11 depicts a typical cross-section through the south portals, show
ing the pocket cut,

access ram
p, in-situ soil geotextile protection, and the portal canopy construction.

Figure 5-12 depicts a typical cross section along the south portal conveyor belt structure.
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G
EN

W
A

L is also considering a second possible option for constructing the south portal
intake and fan portals.  Instead of constructing a ram

p up to the level of the coal seam
, short tunnels

w
ould be driven from

 the existing yard level up to the coal seam
.  In this scenario the pocket cuts

w
ould be be m

ade into the hillside low
er dow

n at the sam
e level as the existing pad.  This level is

approxim
ately 15' below

 the base of the coal seam
.  Since the coal seam

 sits directly on top of the
Star Point Sandstone, this sandstone out-crops at the existing yard level.  Tunneling w

ould begin in
the sandstone and ram

p up underground to the coal seam
. 

If the tunnels are driven at an incline of 10%
 they w

ill be about 160' long to w
here they

intersect the base of the coal seam
.  A

t 8' high and 20' w
ide, excavation of the tw

o tunnels (intake
and fan) w

ould generate approxim
ately 1900 cu yds. of m

aterial during construction.  This tunnel
excavation m

aterial w
ill consist of sandstone m

ixed w
ith coal.  This excess m

aterial w
ould be

disposed of by placing it in a 6' deep layer along the existing fill bank located betw
een the upper

m
aterial yard and the coal storage pad.  This em

bankm
ent is part of the designated coal storage area

and currently is covered w
ith coal.  Therefore, after the tunnel excavation m

aterial is layered onto
the em

bankm
ent, it too w

ill be covered over by the active coal pile for the rem
aining life of the

m
ine.  R

efer to Figure 13-a and 5-13b for m
ore details of this tunneling construction option. 

U
pon final reclam

ation the tunnel excavation m
aterial w

ould be hauled back into the m
ine

tunnels w
here it w

ould be sealed up prior to backfilling the portals.  B
ackfilling and reclam

ation of
the portal pocket cuts w

ould be the sam
e regardless of w

hether the ram
p or tunnel option is selected. 

If G
EN

W
A

L elects the tunnel construction option, topsoil w
ill be salvaged in exactly the sam

e
m

anner as described previously.  The am
ount of topsoil salvaged, stored and redistributed w

ould be
the sam

e regardless.  If the tunnel option is selected, there w
ould be no additional in-place topsoil

required to be protected w
ith geotextile, because there w

ould be no fill m
aterial placed up against

the hillside. 

If this option is selected, G
EN

W
A

L com
m

its to ensuring the protection of the hydrologic
balance for surface and groundw

ater system
s as required by R

645-301-731.  The tunnel excavation
m

aterial w
ill be tested for acid- and toxic-form

ing m
aterial and the analytical results of this testing

w
ill be presented to the D

ivision.  The hydrologic balance w
ill be protected in the follow

ing m
anner.

a)
The excavation m

aterial w
ill consist of fragm

ented Star Point sandstone.  This
sandstone outcrops naturally in the m

inesite area and is one of the m
ajor geological

features w
hich determ

ine the character of C
randall C

anyon and m
any other canyons

in the W
asatch Plateau.  This predom

inant sandstone is not know
n to be acid- or

toxic-form
ing anyw

here in the U
tah coalfields.  H

ow
ever, further site-specific testing

of the sandstone w
ill be conducted prior to any construction. 
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b)
The proposed location of the m

aterial storage is on top of the existing pad fill.  A
ny

runoff from
 this area w

ould report to the existing sedim
ent pond.

c)
The existing pad fill in the proposed storage area varies betw

een 10' and 40' thick
over the bypass culvert and is densely com

pacted.  This thickness of com
pacted fill

m
aterial is sufficient to preclude any leaching dow

nw
ard into the bypass culvert or

groundw
ater.
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5.26.10  C
oal H

andling

C
oal exits the m

ine on a 48" conveyor belt, is transferred onto 48" overhead conveyor belt
and drops into the run of m

ine coal stockpile.  The coal is reclaim
ed from

 the stockpile and is
conveyed to crusher station.  C

rushed coal is then conveyed directly to the silo.  From
 the silo, it is

w
eighed and loaded into coal trucks.

A
n autom

ated coal processing facility has been installed at the G
EN

W
A

L m
ine site.  The

facility, as-built layout, can be found on Plate 5-6.  D
esign calculations are located in A

ppendix 5-
13.

C
oal from

 the m
ine is delivered to a concrete stacking tube.  This structure w

ill support a
nom

inal 30,000 ton storage pile.  The coal is reclaim
ed from

 the pile through an underpile
draw

dow
n system

 designed to feed a reclaim
 conveyor.  R

eclaim
ed coal is screened and crushed to

a 2 x 0 product, then transported to a com
puter-operated batch-w

eight truck loadout facility.  From
there it is loaded into the trucks and transported off the m

inesite to m
arket.  The new

 surface
facilities has been painted a neutral gray color to blend w

ith the existing environm
ent w

ith m
inim

al
visual obtrusiveness.

A
fter the new

 facilities are operational, the old loadout facilities w
ere com

pletely dism
antled

and rem
oved from

 the site.  The truck scales w
ere also rem

oved and the road repaved and re-
established as a tw

o lane road m
eeting Forest Service standards.  C

oal and coal debris w
ill be

cleaned from
 the loadout area and from

 around the existing retaining w
all area.  The rehabilitated

loadout site w
ill be used for storage of snow

 and/or road traction m
aterial in the w

inter tim
e and

other suitable storage needs in the sum
m

er tim
e.  A

 slotted culvert has been installed on the roadw
ay

below
 this storage area.  The slotted drain w

ill direct any road runoff and m
aterial tracked dow

n the
road into the sedim

ent pond for treatm
ent.

5.26.12  Pow
er System

, T
ransm

ission L
ines, Substations, Feeders

Pow
er for the m

ine, both underground and surface use, is provided by transm
ission lines

from
 U

tah Pow
er, and Light.  The  substation and transform

er built by PEM
C

O
 provides 7200 volts

to surface and underground pow
er centers.  The pow

er lines run in underground cem
ent covered

conduit from
 the substation to a visual disconnect located by the bathhouse portal.  From

 the visual
disconnect it travels through 4" steel conduit into the m

ine.  A
ll electrical installations m

eet the
appropriate 30 C

FR
 Part 75 and 77 M

SH
A

 regulations.  The placem
ent of electrical installations can

be found on Plate 5-3.  Plate 5-8 gives a detailed layout of the  substation and transform
er facility.

U
tility poles located on the surface w

ill be constructed to protect raptors, all w
ires w

ill be
insulated and there w

ill be no exposed conductors.  A
ll electrical installations w

ill be done in
accordance w

ith M
SH

A
 regulations.
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5.26.13  Surface E
quipm

ent

U
nderground supply equipm

ent w
ill be used on the surface as needed.  The follow

ing is a
list of equipm

ent used exclusively on the surface:

Fork Lift
Snow

 Plow
Front End Loader

Pick-up Trucks
D

iesel Tractors
B

obcat tractor
D

ozer

5.26.14  C
ulinary W

ater System

The culinary w
ater used at the m

ine is purchased from
 a vendor w

ho is supplied from
 a state

approved w
ater system

, or taken from
 the deep w

ell (M
W

-1)  located at the m
ine portals.  This deep

w
ell has been installed in accordance w

ith state health regulations for culinary use.  The culinary
w

ater is placed in containers designed for this purpose.  D
rinking w

ater at the m
ine is provided as

bottled w
ater.

The w
ater used underground is placed in the m

ine sum
ps located underground.  The location

of the sum
ps w

ill change as m
ining progresses across the reserve and w

ill not rem
ain in any one area

perm
anently. 

5.26.15  Sew
age System

The bathhouse, located underground, and a new
 proposed bathhouse for the culvert

expansion project is designed and constructed in accordance w
ith the State H

ealth D
epartm

ent’s
rules and regulations.  The sew

age w
ill be contained in a concrete holding tank and pum

ped by a
licensed contractor and disposed of at a State approved sew

age treatm
ent plant.  The sanitary

facilities underground w
ill com

ply w
ith all M

SH
A

 regulations.  The sew
age facility can be found

in A
ppendix 5-12.

5.26.16  Sedim
entation C

ontrol Structures and W
ater T

reatm
ent Facilities

The existing sedim
entation pond w

as reconstructed during the 1986 and 1989 construction
seasons and enlarged during the culvert expansion project in accordance w

ith R
645-301-526.300,

as detailed in the R
unoff and Sedim

ent C
ontrol Plan located in C

hapter 7.

U
nderground sum

ps w
ill be built in order to effectively treat underground w

ater before
discharging into C

randall C
reek, refer to Plate 5-4 for the sum

p locations.  A
ll discharge into the

creek w
ill m

eet effluent lim
itations of the U

PD
ES perm

it and m
onitored in accordance w

ith that
perm

it, (A
ppendix 5-14).  The sedim

ent pond and the underground sum
ps are the only w

ater
treatm

ent facilities proposed at the m
ine site.

In the fall of 2009 the com
pany constructed a facility on the surface to treat the excessive

iron content in the m
ine discharge w

ater.  D
etails of this facility can be found in A

ppendix 7-65. 
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5.26.21  U
tility Installation and Protection

A
ll coal m

ining and reclam
ation operations w

ill be conducted in a m
anner w

hich m
inim

izes
dam

age, destruction, or disruption of services provided by oil, gas, and w
ater w

ells; oil, gas, and
coal slurry pipelines, railroads; public utilities; etc. w

hich pass over, under, or through the perm
it

area, unless otherw
ise approved by the ow

ner of those facilities and the D
ivision.

5.26.22  O
peration of Support Facilities

Support facilities w
ill be operated in accordance w

ith a perm
it issued for the m

ine to w
hich

it is incident or from
 w

hich its operation results.

5.26.3  W
ater Pollution C

ontrol

See "W
aste D

isposal Plans" under the M
ining O

peration section of this chapter.

In the fall of 2009 the com
pany constructed a facility on the surface to treat the excessive

iron content in the m
ine discharge w

ater.  D
etails of this facility can be found in A

ppendix 7-65

5.26.4  A
ir Pollution C

ontrol

C
oal m

ining and reclam
ation activities w

ill be conducted in accordance w
ith R

645-301-420
and the A

ir Q
uality A

pproval O
rder issued by the U

tah D
ivision of A

ir Q
uality (A

ppendix 4-7).

5.27  T
ransportation Facilities

The coal from
 the m

ine w
ill be transported to the rail loadout or final destination by truck. 

The trucks are typical 45 ton tandem
 trailer coal haulers used in the U

tah coal fields.  G
EN

W
A

L
uses a loading site on the U

tah R
ailw

ay located at M
ohrland, U

tah, a loading facility on the Southern
Pacific R

ailw
ay in W

ellington, U
tah, and other independently ow

ned loadouts w
ithin the

C
arbon/Em

ery county area.

The Forest D
evelopm

ent R
oad from

 H
untington C

reek to the truck turn around area w
as

constructed under the definition of a class one road and w
ill be m

aintained as a prim
ary road, in

com
pliance w

ith the road use perm
it issued by the U

. S. Forest Service, M
anti-La Sal N

ational
Forest.  The forest access road w

ill rem
ain as part of the post m

ining land use in accordance w
ith

the Forest Service Perm
it (A

ppendix 1-2).  The Forest Service A
ccess R

oad, upgraded under the
definition of a class tw

o road, is m
aintained as a prim

ary road.  The road connects the m
ain pad area,

the truck turn around area, and the Forest Service Parking/Turnaround to the H
untington C

anyon
R

oad (State R
oute 31).  The road is designed, m

aintained and w
ill be restored in accordance w

ith
the Forest Service road use perm

it.  

The road from
 the low

er pad area to the upper pad area w
as built under the definition of a

class tw
o road and is m

aintained as a prim
ary road.  It is designed (as show

n on Plate 5-10),
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m
aintained and restored in accordance w

ith R
645-301-527.120.  The A

ncillary road to the portal
area w

as built under the definition of a class three road and w
as designed (as Show

n on Plate 5-10),
is m

aintained and restored in accordance w
ith R

645-527.130.

The Forest Service D
evelopm

ent road has been designed and w
as approved by the U

SFS
prior to construction.  The design draw

ings are on file w
ith the M

anti-La Sal N
ational Forest in

Price, U
tah.  D

uring the 1991 construction season G
EN

W
A

L R
esources Inc. im

proved and asphalted
the Forest Service D

evelopm
ent road and surface facilities area of the C

randall C
anyon M

ine (as
show

n on Plate 5-3).  The im
provem

ent inform
ation covering the haul road and facilities area is

addressed in A
ppendices 5-15, 5-16, and 5-17.

The Forest Service road (prim
ary road) is utilized by coal haul trucks, m

ining equipm
ent (on

a lim
ited basis), support vehicles, em

ployees, and recreational users (public).  The tw
o roads located

on the perm
it area, the portal pad road and the access road to the m

ain pad, are utilized by both
surface and underground m

ining equipm
ent, support vehicles, and em

ployee vehicles.  The ancillary
road to the portal area is utilized by service vehicles on a very lim

ited basis.  The ancillary road to
the upper unused area has been reseeded. 

The forest parking area past the m
ine site w

as preserved for  recreational/forest service
parking and w

ith verbal approval for the short term
 storage or m

ine equipm
ent being

onloaded/offloaded or m
oved as a part of upgrading or retrofitting.

B
ecause of the lim

ited space available at the existing site, snow
 rem

oval and storage is now
a problem

.  C
urrently, under agreem

ent w
ith the Forest Service, lim

ited snow
 storage is allow

ed in
the Forest Service trailhead parking area.  This practice is less than ideal how

ever.  Snow
 storage

in this area lim
its the am

ount of available public parking.  Snow
 m

elt and runoff from
 the snow

piles
often m

akes the parking area m
uddy in the springtim

e and m
akes sedim

ent control into nearby
C

randall C
reek m

ore challenging.  The expanded operations area should relieve congestion at the
site and free up both the parking area and the Forest Service road and m

ake snow
 storage in the

parking area unnecessary.  Snow
 storage w

ill becom
e available in the area of the existing loadout

facilities once these facilities have been rem
oved and the area cleaned up properly as part of the

overall site expansion project.  Snow
m

elt from
 this new

 storage area w
ill be able to report directly

to the sedim
ent pond located nearby.  There w

ill be absolutely no snow
 storage in the sedim

ent pond
itself.

A
fter construction of the surface expansion is com

pleted, the Forest D
evelopm

ent R
oad

50248 w
ill be returned to double lane w

idth through the perm
it area to the Forest Service trailhead

parking area.  This w
ill be accom

plished by the follow
ing:

a)
The existing loadout facilities w

ill be rem
oved and cleaned up and the road w

ill be
w

idened, realigned, and repaved through this area.

b)
The existing truckscales and exit ram

p w
ill be rem

oved from
 the m

iddle of the road
and the roadw

ay w
ill be re-established and repaved in this area.
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c)
The existing oil storage shed w

ill be rehabilitated and the roadw
ay w

ill be regraded
and repaved in this area.  This storage facility has been designed and constructed to adequately
contain the volum

e of the largest storage tank plus the additional volum
e of any direct precipitation

w
hich m

ay accum
ulated w

ithin the containm
ent area.

d)
The existing roadw

ay from
 the loadout up to the truck turnaround area w

ill be
w

idened by approxim
ately 15 feet.  This w

ill result in an additional (third) lane w
hich can be used

by the trucks as a stacking lane as they w
ait to enter the loadout to be loaded.  This w

ill free up the
existing road for unobstructed tw

o-w
ay, tw

o lane traffic to facilitate public use of the road for Forest
related activities.

e)
The turn-around area w

ill also be w
idened to allow

 the trucks to turn in a standard
counter-clockw

ise direction and thereby elim
inate the present practice of clockw

ise cross traffic
turnarounds.

f)
C

onstruction of the high speed, high efficiency truck loadout w
ill in and of itself help

m
inim

ize the congested conditions w
hich now

 exist w
ithin the m

ine site.  Presently trucks are often
forced to stop along the Forest Service road w

hile w
aiting to be loaded.  The expanded coal storage

capabilities and the new
 high-speed truck loading facilities w

ill allow
 the trucks to be loaded in a

continuous, uninterrupted basis, thereby elim
inating the m

ajor cause of tie-ups and congestion.

g)
A

fter the Forest Service road has been re-established, (i.e. realigned and repaved) 
the roadw

ay w
ill be striped to properly delineate the travelw

ay through the m
ine site areas to the

Forest Service Trailhead.  The travel lanes w
ill be clearly m

arked to help separate public traffic on
the road from

 truck traffic associated w
ith the coal operations.  Signs w

ill also be installed to direct
the public to the trailhead and to instruct the public as to w

hich areas w
ithin the m

inesite should be
avoided in order to prevent conflicts w

ith the ongoing operations.  These direction signs w
ill be

readily visible to the m
otoring public and w

ill conform
 to the M

anual of U
niform

 Traffic C
ontrol

D
evices .The plan view

 for roads m
ay be found on Plate 5-3.  The typical cross section for each road

and their corresponding profile m
ay be found on Plate 5-10.

The coal trucks exit to the east of the loadout facility and onto the U
SFS road (see Plate 5-3).

R
oads in the perm

it area are inspected in order to determ
ine the m

aintenance required to m
inim

ize
and correct erosion problem

s before they becom
e extensive.  M

aintenance w
ill be perform

ed as
required to control erosion.  This m

aintenance w
ill include m

aintaining the ditches, resurfacing w
hen

needed and m
aintaining proper drainage.

See Plates 5-3, 5-10, 5-19, and A
ppendix 1-2 for m

ore sections and details of the roads
w

ithin the perm
itted boundaries. If a road is dam

aged by a catastrophic event, such as a flood or
earthquake, it w

ill be repaired as soon as practical after the dam
age has occurred.
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5.28  H
andling and D

isposal of C
oal, O

verburden, E
xcess Spoil  and C

oal M
ine W

aste

5.28.10  C
oal R

em
oval, H

andling, and Storage

See Section 5.26 of this chapter.  See Section 5.4 for rem
oval and reclam

ation.

5.28.20  O
verburden

See Section 5.28.30 for rem
oval and reclam

ation.

5.28.30  Spoil, M
ine D

evelopm
ent W

aste, and N
oncoal W

aste R
em

oval, and O
verburden

The C
randall C

anyon M
ine produces a run of m

ine product for final sale, this product does
not contain any m

ine related rock or developm
ent w

aste.  The m
ethod of m

ining used at the C
randall

C
anyon m

ine produces no developm
ent w

aste, how
ever sm

all am
ounts of rock w

aste are generated
in unexpected roof falls and overcasts.  This rock w

aste is not brought to the surface, but is disposed
of on pillar lines or stored in areas that have been m

ined or w
here no second m

ining is to be done. 
The m

aterial disposed of on the pillar lines w
ill be of the sam

e nature that naturally caves in the
pillaring process, therefore no leachate w

ill be form
ed other than that associated w

ith norm
al

pillaring.In no event w
ill the disposal of this m

aterial interfere w
ith future recovery of the coal

resource w
ithout consent of the B

LM
 or the m

anaging agency of the coal resource.  In the unlikely
event either rock, developm

ent, and/or processing w
aste is encountered, and the volum

e exceeds the
capacity that can be disposed of along pillar lines; G

EN
W

A
L com

m
its to disposing of the w

aste in
a D

O
G

M
 approved disposal facility.  G

EN
W

A
L w

ill notify and consult w
ith D

O
G

M
 regarding

disposal sites; all w
aste disposal w

ill be done in accordance w
ith M

SH
A

 regulations.

The w
aste generated by the norm

al underground m
ining activities w

ill be brought outside
the m

ine for disposal.  N
o oil or grease w

ill be intentionally disposed of underground.  A
ll solid

w
aste brought to the surface w

ill be disposed of in a trash container until the container becom
es full,

at w
hich tim

e the container w
ill be transported to a State approved landfill for final disposal.  

A
t the present tim

e the landfills to be used w
ill be the state approved N

ielson landfill or
A

m
erican K

infold landfill (M
&

P Enterprises, w
hich are located next to the county landfill,

approxim
ately 1.5 m

iles north of O
rangeville, U

tah, and if another State approved landfill becom
es

available and is m
ore cost effective, then this landfill w

ill be utilized.  The operator w
ill notify the

D
ivision prior to any w

aste disposal in any landfill other than those m
entioned.  The location of the

new
 landfill and a statem

ent from
 the D

O
H

 indicating the landfill perm
it num

ber, the perm
it term

 and
any conditions that the D

O
H

 has concerning the disposal of noncoal w
aste w

ill be subm
itted to the

D
ivision.  In no event w

ill liquids be disposed of in landfills that are not perm
itted to handle such 
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m
aterial. Scrap m

etal and used equipm
ent w

ill berem
oved from

 the m
ine unless safety considerations

prevent rem
oval. 

O
il contam

inated soil from
 the gas and oil storage area w

ill be disposed of prior to
reclam

ation or m
oving of the facility.  If oil or gas spills occur outside the containm

ent area, the spill
w

ill be contained, cleaned up and disposed of in a perm
itted facility.  The contam

inated m
aterial w

ill
be disposed of at a facility licensed to accept oil/gas contam

inated soil or rem
ediated onsite w

ith
appropriate approvals from

 the pertinent regulatory agencies.

Processing W
aste

N
o processing w

aste is generated at the C
randall C

anyon M
ine.  O

nly coal is rem
oved from

the m
ine, all of w

hich is trucked off site and sold.  Exploratory drill hole data and m
ining conditions

indicate that no developm
ent or processing w

aste w
ill be produced.  H

ow
ever, in the unlikely event

either rock, developm
ent and/or processing w

aste is encountered, and the volum
e of w

aste generated
exceeds the capacity that can be disposed of along pillar lines, G

EN
W

A
L com

m
its to disposing of

the w
aste in a D

O
G

M
 approved disposal facility.  G

EN
W

A
L w

ill notify and consult w
ith D

O
G

M
regarding disposal sites.  A

ll disposal operations w
ill be in com

pliance w
ith U

tah C
oal M

ining
regulations R

645-301-536 and R
645-301-746.

H
azardous W

astes

In the unlikely event that hazardous or toxic m
aterial is encountered, G

EN
W

A
L w

ill notify
the D

ivision as w
ell as the State H

ealth D
epartm

ent; the hazardous or toxic m
aterial(s) w

ill be
disposed of at a facility perm

itted to accept the specific contam
inants found.

Sedim
ent Pond W

aste

Sedim
ent rem

oved from
 the pond during the cleaning process w

ill be
hauled to an approved

w
aste disposal facility.  Prior to cleaning the sedim

ent pond, representative sedim
ent sam

ples w
ill

be collected and analyzed for any acid- and/or toxic form
ing m

aterials (as listed on page 5-39A
).  If

the analytical results exceed the toxic lim
it, the w

aste m
aterial w

ill be handled and disposed of in
com

pliance w
ith  regulations applicable to acid- and/or toxic form

ing m
aterials. G

EN
W

A
L w

ill
notify D

O
G

M
 if the analytical results of the sam

ples show
 that acid or toxic form

ing m
aterials are

present.
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Sanitary W
aste

There are less than 10 regularly assigned em
ployees on the surface per shift.  These surface

em
ployees use the bathhouse for their sanitary w

aste needs.  W
aste from

 the underground bathhouse
toilets and show

ers is pum
ped to a holding tank located underground.  W

hen required the holding
tank is pum

ped and the m
aterials are disposed of by a licensed contractor at a State H

ealth approved
disposal site (See A

ppendix 5-12).  G
EN

W
A

L w
ill keep records of the sew

age pum
ped from

 the tank
by the contractor.  The sanitary w

aste needs for the m
iners underground w

ill be handled in
accordance w

ith M
SH

A
 regulations.

5.29  M
anagem

ent of M
ine O

penings

Five portals have been placed on the Star Point Sandstone in the H
iaw

atha coal seam
.  Four

of the five portals are used w
hile one of the portals is sealed.  Three portals are used for intake

ventilation, beltline, and return ventilation. The fourth portal opening is used for access to the
underground bathhouse.  Tw

o identical fans located at the return portal w
ill operate in parallel.  O

ne
fan w

ill discharge horizontally and the second vertically.

These portals existed during previous m
ining attem

pts and w
ill be utilized during current

m
ining operations.  The highw

all above the portals has been secured and canopies have been installed
to m

aintain the portals at M
SH

A
 standards.  D

uring operation of the C
randall C

anyon M
ine, access

to all m
ine openings are controlled by the operator during w

orking and nonw
orking hours.  D

ue to
public access through the m

ine site, a security person is located at the m
ine during tim

es of no w
ork

or w
hen surface personnel are not present. Perm

anent sealing of underground openings is discussed
in

Section 5.42.71 of this chapter.

5.30  O
perational D

esign and Plans

5.32  Sedim
ent C

ontrol

The design of the sedim
ent control structures is presented in C

hapter 7, Section 7.42 of this
docum

ent.  The designs are intended to m
inim

ize the disturbance to the hydrologic balance by
disturbuting the sm

allest practical area at any one tim
e during the m

ining operation through
progressive backfilling, grading, and prom

pt revegetation as required in R
645-310-353.200, and to

stabilizing the backfilled m
aterial to prom

ote a reduction of the rate and volum
e of runoff in

accordance w
ith the regulations.
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5.33  Im
poundm

ents

The only im
poundm

ent on the C
randall C

anyon M
ine site is the sedim

entation pond.  The
design of the sedim

ent control structures is presented in C
hapter 7, Section 7.42 of this docum

ent.
The sedim

entation pond m
eets criteria of R

645-301-533 as show
n in A

ppendix 7-10, page 7.

EarthFax Engineering, Inc. previously conducted the sedim
ent pond design and stability

analysis (C
hapter 7, Section 7.42 and A

ppendix 7-6) w
hich determ

ined that the old sedim
ent pond

w
as stable under static and seism

ic conditions.  The redesigned pond, constructed in conjunction w
ith

the surface facility expansion, does m
eet the  m

inim
um

 regulatory requirem
ent of 1v:5h com

bined
upstream

 and dow
nstream

 side slopes.  R
efer to A

ppendix 7-4 for additional detail on the sedim
ent

pond.

5.34  R
oads

The prim
ary roads associated w

ith the C
randall C

anyon M
ine have been located on the m

ost
stable available surfaces.  They have been surfaced w

ith m
aterials (gravel, road base, asphalt, etc.)

approved by the D
ivision as being sufficiently durable for the anticipated volum

e of traffic and
w

eight and speed of vehicles using the road.  A
ll roads falling under D

O
G

M
 regulations are built on

cut m
aterial and, as a result, no em

bankm
ents w

ere used during road construction.  The roads are
routinely m

aintained to include repairs to the road surface, blading, filling potholes and adding
replacem

ent surface m
aterial w

hen needed.  C
ulverts and ditches have been installed and are

m
aintained to sustain the life of the roads during the operational life of the m

ine.  See Plate 7-5A
 for

the location of culverts and A
ppendix 7-11 for the culvert designs.  See Section 5.27 for further

inform
ation on these roads.

The area not designated as a prim
ary road is the upper pad.  This area has been asphalted to

the approval of the D
ivision.  The pad is utilized for parking, loading and unloading of supplies and

equipm
ent, storage for those supplies, a staging area for new

 and rebuilt underground equipm
ent, and

access to the prim
ary road to the portal area.  It is m

aintained to include repair to the pad surface,
blading, filling potholes and adding replacem

ent surface m
aterial w

hen needed.  R
oads w

ithin the
perm

it area used for m
ining operations w

ill com
ply to R

645-301-534.100 through R
645-534.340.

A
fter the new

 expansion facilities w
ere com

pleted, the existing loadout facility, including the
truckscales, w

ere dism
antled and rem

oved from
 the site.  The oil storage shed w

ill also be
rehabilitated.  The area w

as then regraded and repaved, allow
ing the Forest Service road to be re-

established as a tw
o lane road.  In addition, the existing roadw

ay heading up to the truck turnaround
area w

as w
idened by approxim

ately 15 feet.  This  resulted in an additional third lane w
hich can be

used by the trucks as a stacking lane as they w
ait to be loaded.  This w

ill free up the existing road for
unobstructed tw

o w
ay, tw

o lane traffic to better accom
m

odate public, Forest related use of the road. 
The turn around area w

ill also be w
idened to allow

 the trucks to turn in a standard counter-clockw
ise

direction and thereby elim
inate the present practice of clockw

ise cross traffic turn arounds.
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The expanded coal storage capabilities and the new
 high-speed truck loading facilities now

allow
 the trucks to be loaded in a continuous, uninterruped basis, thereby elim

inating the m
ajor cause

of tie-ups and congestion.

5.35  Spoil

There are no perm
anent refuse sites located on the property. A

ll spoil is controlled and
m

aintained as described in Section 5.28.30 and Section 7.54 of C
hapter 7.

5.36  C
oal M

ine W
aste

See Section 5.28 of this chapter.

5.37  R
egraded Slopes

The follow
ing inform

ation supplied is incorporated w
ithin the currently approved m

ine plan
and variances have been granted.  If a slide should occur w

ithin the perm
it area, G

EN
W

A
L w

ill
notify the regulatory authority and com

ply w
ith the rem

edial m
easures required by the regulatory

agency.The applicant concurs, that 1:1 excavation slopes are not suitable in the superficial topsoil
deposits and have included slope rounding of these slopes at 1.5:1.  If the factor of safety of 0.72 w

as
correct, m

ost areas of the existing canyon w
ould already have failed as the natural slope approaches

1:1 in the entire canyon.  A
ny excavation slope greater than 1:1 (w

ith exception of slope rounding)
w

ould be unrealistic and im
pose unnecessary im

pact far beyond the current lim
its.  In m

any
instances, a 1.5:1 excavation slope is not realistic as the topography of the canyon exceeds this value.

C
areful m

onitoring of construction in critical areas w
ill be necessary to identify and use the

correct design profile (i.e. 1:1, 1/2:1, or 1/4:1 slopes). The stability of the recontoured slopes has been
dem

onstrated by the interim
 reclam

ation in evidence at the property.  A
 num

ber of these slopes are
in excess of the proposed 1.5 to 1 final reclam

ation contours and have been in place for over ten (10)
years.  G

EN
W

A
L w

ill continue to observe these slopes and in the event that a failure occurs or
evidence of instability is noted, such as sloughing, tension fractures, etc., all appropriate regulatory
authorities w

ill be notified and an acceptable plan to m
odify the proposed final reclam

ation contours
w

ill be agreed upon at a m
inim

um
 of five (5) years prior to cessation of m

ining.

The roads are used to access the portal and substation areas and operations area as show
n on

Plate 5-3.  C
ut slopes of 0.25h:1v for com

petent bedrock, 0.5h:1v for fractured bedrock and 1h:1v
for shallow

 surficial deposits less than four feet deep overlaying bedrock are proposed for the portal
access roads.
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A
 slope stability investigation w

as subm
itted by D

elta G
eotechnical C

onsultants and is
included as A

ppendix 5-19 w
ith a safety factor of 0.72 for the shallow

 surficial deposits of the
proposed 1:1 cut slopes.  Since the safety factor does not com

ply w
ith U

M
C

 817.162 (c)
requirem

ents, cut slopes w
ith 1:1 slopes w

ill be rounded to 1.5:1 in the shallow
 superficial m

aterial.
A

ppendix 5-16 is a stability analysis of the storage pad (upper pad) at the C
randall C

anyon M
ine

prepared by EarthFax Engineering, Inc.  A
 reclam

ation slope stability analysis has been prepared by
JM

E C
onsultants and is included in A

ppendix 5-21.  This analysis show
s that the m

inim
um

 static
safety factor of 1.3 for the reclam

ation fill slopes w
ill be m

et.

5.40  R
eclam

ation Plan

N
O

TE: See A
ppendix 5-22(A

) for the stand-alone reclam
ation plan for the East M

ountain Em
ergency

D
rillpads and A

ccess R
oads.  See Plate 1-1 for the location of these drillpads and access roads.

5.41  G
eneral

W
hen no longer needed for m

ining operations, all entry w
ays or other openings to the surface

from
 the underground m

ine w
ill be sealed and backfilled.  The perm

anent closures w
ill be

constructed to prevent access to the m
ine w

orkings by people, livestock, and w
ildlife.  Potential

surface drainage w
ill also be kept from

 entering the sealed entries.

Prior to final sealing of any openings, the B
LM

 w
ill require an on site inspection and a

subm
ission of form

al sealing m
ethods for approval of the B

LM
.  The form

al sealing m
ethods w

ill be
presented as a plan including cross sections dem

onstrating the m
easures taken to seal or m

anage m
ine

openings w
ill com

ply w
ith R

645-301-529.100.  A
t the tim

e that the m
ine closure plan is subm

itted
to the B

LM
, a copy w

ill be forw
arded to the D

ivision for concurrence and approval and for addition
to the m

ine plan on file.  A
 copy w

ill also be placed at the Em
ery C

ounty R
ecorder's office. 

A
 form

al plan w
ill be subm

itted to the B
LM

 for approval prior to final sealing of any
openings. A

s per their on site inspection  and plan approval, the openings w
ill be sealed.  A

ll surface
equipm

ent, as w
ell as structures, including all concrete foundations, w

ill be rem
oved by the applicant

after the perm
anent cessation of operations.

M
W

-1 Supply W
ell A

bandonm
ent

U
pon perm

anent cessation of m
ining operations, the w

ater supply w
ell, M

W
-1, w

ill be
perm

anently abandoned in accordance w
ith regulations prom

ulgated by the U
tah D

ivision of W
ater

R
ights.  This w

ill include filling of the w
ell w

ith a neat cem
ent grout in accordance w

ith the
regulations.

T
em

porary C
essation
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If operations are to be tem
porarily suspended for 30 days or longer, the applicant w

ill subm
it

a notice of intention to the D
ivision.  This notice w

ill include a description of the extent and nature
of existing surface and underground disturbance prior to tem

porary cessation.  The statem
ent w

ill also
cover the type of reclam

ation w
hich w

ill have been accom
plished to date and also include the type

of ongoing m
onitoring, num

ber of opening closures, w
ater treatm

ent activities and other topographic
rehabilitative efforts w

hich have been or w
ill be undertaken during this period.  The applicant w

ill
m

aintain and secure the surface facilities and m
ine openings.

G
EN

W
A

L w
ill im

plem
ent the tem

porary cessation regulations as follow
s:

(a)
G

EN
W

A
L shall effectively support and m

aintain all surface access openings to underground
operations, and secure surface facilities in areas in w

hich there are no current operations, but
operations are to be resum

ed under an approved perm
it.  Tem

porary abandonm
ent shall not

relieve G
EN

W
A

L of its obligation to com
ply w

ith any provisions of the approved perm
it.

(b)
B

efore tem
porary cessation of m

ining and reclam
ation operations for a period of thirty days

or m
ore, or as soon as it is dow

n that a tem
porary cessation w

ill extend beyond thirty days,
G

EN
W

A
L shall subm

it to the D
ivision a notice of intention to cease or abandon operations. 

This notice shall include a statem
ent of the exact num

ber of surface acres and the horizontal
and vertical extent of subsurface strata w

hich have been in the perm
it area prior to cessation

or abandonm
ent, the extent and kind of reclam

ation of surface area w
hich w

ill have been
accom

plished, and identification of the backfilling, regrading, revegetation, environm
ental

m
onitoring, underground opening closures, and w

ater treatm
ent activities that w

ill continue
during the tem

porary cessation.

(c)
Each m

ine entry w
hich is tem

porarily inactive but has a further projected useful service under
the approved perm

it application, shall be protected by barricades or other covering devices,
fenced and posted w

ith signs to prevent access into the entry and to identify the hazardous
nature of the opening.  These devices shall be periodically inspected and m

aintained in good
operating condition by G

EN
W

A
L. 

(d)
Each exploration hole, other drill hole, bore hole, shaft, w

ell or other exposed underground
opening w

hich has been identified in the approved perm
it application for use to return

underground w
orkings, or to be used to m

onitor ground w
ater conditions, shall be tem

porarily
sealed until required for actual use.

(e)
A

s a security m
easure, a 6' chainlink fence (located on plate 5-3) w

ith barbed w
ire along the

top w
ill be installed around the perim

eter of the m
ain office building to deter trespassing by

unauthorized persons, at any tim
e during cessation it is deem

ed necessary to protect the
property.  Iron gates w

ill also be installed to protect all doors on the m
ain building and

treatm
ent plant building to keep unauthorized persons from

 entering the buildings.  
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5.42  N
arratives, M

aps, and Plans

5.42.10  T
im

etable

A
ll reclam

ation, other than areas handled in interim
 reclam

ation, w
ill com

m
ence w

ith rem
oval

of the surface structures, redistribution of the cut and fill m
aterials and final grading of disturbed

surface areas.  W
ithin 30 days follow

ing com
pletion of final grading (w

hich should be in A
ugust),

topsoil from
 the stockpile w

ill be redistributed.  N
utrients and soil am

endm
ents, if show

n to be
required by soil tests, shall be applied to the redistributed topsoil before the end of O

ctober.  Seeding,
transplanting and m

ulching w
ill then proceed w

hen m
oisture conditions are optim

al for planting and
seeding.  Seeding w

ill com
m

ence as soon as the seedbed is finished in the late fall.  Tree planting w
ill

be done in conjunction w
ith seeding or in the follow

ing spring, as soon as one can w
ork the soil.

A
 reclam

ation sequence for the m
ine yard, including the proposed culvert expansion project,

is described in A
ppendix 5-22.

Tim
etable-R

eclam
ation A

ctivities: First available season follow
ing cessation of m

ining

N
orm

al A
ccess- M

ay 15, 
B

egin dem
olition- M

ay 15
Structure rem

oval- M
ay 15 to June 30

Seal portals- Sept 1 to Sept 30
A

sphalt R
em

oval- June 15 to June 30
Earthw

ork/recontouring- M
ay 15 to Septem

ber 30
Topsoil redistribution- A

ugust 30 to O
ct 15

D
rainage C

onstruction- Sept 1 to Sept 30
H

ydroseeding- Sept 15 to O
ct 30

Seeding/Planting- O
ct 1 to O

ct 30

Final R
eclam

ation- (cessation of m
ining)

Y
ear 1

M
ay    June     July     A

ug.     Sept.     O
ct.

Struct. rem
ove                               

Portal Seals           
 

            
A

sphalt rem
ove         

     
Earthw

ork/recontour
Topsoil redistribution/final grade
D

rainage C
onstruction

Seeding/M
ulching

Planting
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Y
ear 2

through 10

V
egetation M

onitoring       July 1 to A
ugust 30

H
ydrologic M

onitoring      June 1 to O
ct 30 (4 tim

es)
Subsidence M

onitoring      July 1 to O
ct 30

5.42.20 through 5.42.32   Final Surface C
onfiguration

A
ll areas affected by surface operations w

ill be graded and restored to approxim
ate original 

contour.  A
ll final grading w

ill be done along the contour to m
inim

ize erosion and instability unless
this operation becom

es hazardous to the equipm
ent operators.  B

ackfilling and grading w
ill proceed

so as to elim
inate the cut slopes and highw

alls.  R
efer to Plates 5-16, 5-17, and 5-17A

.  The proposed
culvert expansion project w

ill supply all backfill m
aterial needed to achieve approxim

ate original
contour and to reclaim

 existing highw
alls.

A
 reclam

ation m
ap show

ing post construction interim
 reclam

ation area, Plate 7-5, and final
reclam

ation, Plates 5-16, 5-17, and 5-17A
, accom

panies this docum
ent.  Slope rounding on Plate 5-3

has been revised to m
eet the required slope of 1.5:1 at the specified reclaim

ed cross sections. 

Interim
 R

eclam
ation

A
ll surface areas disturbed during construction and w

hich are not needed for m
ining

operations w
ere revegetated in the fall of the year follow

ing com
pletion of the construction.  This

revegetation w
as perform

ed as described in C
hapter 3 of this docum

ent.

D
isturbed areas w

ithin the m
ine plan area that contribute w

ater directly to the sedim
ent pond

have undergone interim
 reclam

ation.  The goal of this reclam
ation w

as to achieve vegetative cover
that w

ill m
inim

ize erosion thus reducing the am
ount of soil m

aterial entering the sedim
ent pond.  To

achieve this goal, a standard of 80%
 vegetative cover w

as m
et.  O

cular estim
ates of cover are m

ade
each fall (early Septem

ber) to determ
ine if supplem

ental seeding is w
arranted.

A
 reclam

ation m
ap show

ing post construction interim
 reclam

ation areas and final reclam
ation

accom
panies this chapter as Plate 5-17.  The correct num

ber of acres to be revegetated in final
reclam

ation is 8.73 acres.

5.42.40  B
ond R

elease

B
efore seeking bond release, G

EN
W

A
L w

ill provide a description of all tem
porary structures

to be rem
oved and reclaim

ed.  N
o perm

anent sedim
entation ponds, im

poundm
ents, and treatm

ent 
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facilities that m
eet the requirem

ents of the R
645 rules for perm

anent structures w
ill rem

ain after final
reclam

ation, Phase 2.

5.42.50  T
im

etable and Plans, R
em

oval of Sedim
entation Pond

The sedim
ent pond w

ill rem
ain after the m

ining operations and through phase 1 reclam
ation

until adequate revegetation has been established to control erosion.  R
eclaim

ed disturbed area
drainages w

ill be routed to the pond and diversions w
ill be m

aintained to preserve the integrity of the
pond until requirem

ents of R
645-301-763.100 have been m

et.  These diversions can be found on
Plate 5-16 and 7-5.

U
pon approval of phase 1 revegetation, the sedim

ent pond w
ill be cleaned out and the

m
aterial disposed of in the approved m

ethod.  The sedim
ent w

hich accum
ulates in the sedim

ent pond
as a result of runoff from

 the reclaim
ed area should only be topsoil that has eroded from

 the reclaim
ed

site (care w
ill be taken not to m

ix the pond liner w
ith this topsoil).  This topsoil w

ill be excavated,
stockpiled and allow

ed to dry.  O
nce the topsoil has been dried the sedim

ent pond w
ill be rem

oved
and the area regraded to rem

ove any capability to im
pound w

ater.  Topsoil w
ill be redistributed over

the reclaim
ed sedim

ent pond site and the area reseeded.  

R
em

oval of the sedim
ent pond w

as included during final reclam
ation to com

ply w
ith the

direct request of the Price O
ffice of the U

.S. Forest Service. 

5.42.60  R
oads

The Forest Service D
evelopm

ent R
oad from

 H
untington C

reek to the Forest Service turn
around w

ill rem
ain as part of the post m

ining land use in accordance w
ith the Forest Service perm

it
show

n in A
ppendix 1-2. D

uring reclam
ation, the Forest Service access road w

ill be altered to com
ply

w
ith the special use perm

it.  G
EN

W
A

L has and m
aintains a "reclam

ation" bond w
ith the Forest

Service w
hich covers the costs for the proposed post-m

ining road configuration.

A
s stipulated in the existing Forest Service special use perm

it (8/26/89) covering the road,
during final reclam

ation the w
idth of the road surface w

ithin the perm
it area w

ill be reduced from
 a

27 foot subgrade and 22 foot running surface to a 20 foot subgrade and 14 foot running surface. 
A

sphalt and subgrade rem
oved from

 the perm
it area as part of this road narrow

ing w
ill be taken to

a R
C

R
A

-approved disposal site.

B
ased on recent correspondence, the Forest Service now

 indicates that it prefers to have the
asphalt totally rem

oved from
 the road surface upon final reclam

ation.  G
EN

W
A

L com
m

its to
reclaim

ing the road through the m
inesite to the specifications stated in the R

oad U
se Perm

it.

A
ll other roads used for the operation of the C

randall C
anyon M

ine, w
ithin the perm

it
boundaries, w

ill be reclaim
ed in accordance w

ith R
645-301-542.610 through R

645-301-542.640.
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5.42.70  Final A
bandonm

ent of M
ine O

penings and D
isposal A

reas

The old truck loadout w
as dism

antled once the new
 loadout facility becam

e operational.  The
loadout structures w

ere rem
oved and the excess coal around the area w

as cleaned up and  hauled to
the new

 coal stockpile area.  This area w
ill provide a place to store m

aterial as w
ell as snow

 and salt
in the w

inter tim
e.

A
fter the new

 loadout facilities w
as constructed, the existing loadout area w

as  rem
oved and

the area rehabilitated and cleaned up.  These rehabilitation m
easures include the follow

ing:

a)
The existing loadout facilities w

ill be dism
antled and rem

oved from
 the site,

including the coal bin, crushers, scalehouse and loading chute.

b)
The existing truck scale w

ill be rem
oved from

 the m
iddle of the road and the

roadw
ay w

ill be regraded and repaved.

c)
The existing oil shed w

ill be rehabilitated and the roadw
ay w

ill be regraded and
repaved in this area.

d)
The existing coal pile/storage area w

ill be totally cleaned up.  A
ll coal and coal

products w
ill be rem

oved.  The area w
ill then be sw

ept and vacuum
ed.

e)
The hillside below

 the coal storage area w
ill be dressed up.  The m

ine discharge
w

aterlines w
ill be relocated in a m

ore orderly fashion.  C
oal products w

ill be
vacuum

ed from
 the hillside.

5.42.71  C
losure and M

anagem
ent of M

ine O
penings

W
hen no longer needed for m

ining operations, all entry w
ays or other openings to the surface

from
 the underground m

ine w
ill be sealed and backfilled.  Prior to the sealing of the m

ine openings,
all com

bustible m
aterial w

ill be rem
oved from

 the underground bathhouse.  A
ll structures that w

ill
interfere w

ith sealing of the m
ine openings w

ill also be rem
oved.  The perm

anent closures w
ill be

constructed to prevent access to the m
ine w

orkings by people, livestock, and w
ildlife.  Potential

surface drainage w
ill also be kept from

 entering the sealed entries.

A
ll com

bustible m
aterial w

ill be rem
oved from

 underground and hauled to a state approved
land fill.  The portals w

ill be backfilled w
ith soil and tw

o row
s of solid  concrete blocks placed

across each entry and then backfilled to the surface and recontoured as show
n on Plate 5-17.  The

block stoppings w
ill be placed as far from

 the surface as is necessary to obtain a com
petent top and

bottom
.
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5.42.72 through 5.42.742  E
xcess W

aste

A
ll w

aste m
aterial generated from

 the rem
oval of the structures w

ill be rem
oved from

 the
property and sold as scrap or disposed of in a state approved land fill.  See Section 5.28 of this
chapter for m

ore detail on excess w
aste and spoil.

5.42.80  E
stim

ate of R
eclam

ation C
osts

Estim
ate of reclam

ation costs are included under A
ppendix 5-20. 
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5.53  B
ackfilling and G

rading

B
ackfilling and regrading of disturbed lands has been designed to restore all disturbed areas

affected by surface operations to the approxim
ate original contour of the land.  This is m

ade possible
by the fill m

aterial required by the 1997 facility expansion project.  R
eclam

ation of affected areas,
including revegetation is outlined in C

hapter 3, Section 3.41.

D
uring reclam

ation, the subsoils or backfill m
aterial w

ill be laid dow
n in 12" to 18" lifts and

com
pacted through repeated travel by heavy equipm

ent.  This m
ethod has been utilized by a num

ber
of m

ines in the area and appears to give excellent com
paction prior to topsoiling.  In areas w

ith
slopes of less than 30%

, the subsoil w
ill be ripped to a depth of 18" prior to topsoil placem

ent.  In
areas having average slopes of m

ore than 30%
 the subsoil w

ill be ripped to a depth of 12", w
here

practical.  Topsoil w
ill then be redistributed in a m

anner that achieves an approxim
ate, uniform

stable thickness and other specifications stated in C
hapter 2, Section 2.42 of this docum

ent. 

R
em

oval or R
eduction of C

ut Slopes and H
ighw

alls

Prior to backfilling and grading of the highw
all area above the portals and the cutslopes

above the old coal loadout area and the pocket cuts at the south portals, existing shotcrete, w
ire

m
esh, clips, and other related m

aterial w
ill be rem

oved and disposed of in an appropriate m
anner. 

A
ll noncom

bustible m
aterial generated from

 the rem
oval of shotcrete w

ill be disposed of
underground (w

ithin the m
ine) prior to the sealing of the portals.  A

ll other w
aste generated w

ill be
rem

oved and disposed of in an appropriate State perm
itted land fill.

B
ackfilling and grading w

ill proceed so as to elim
inate the cut slope, pocket cuts and

highw
all.  R

efer to Plate 5-3 for the highw
all location.  The cut slope above the coal stockpile area

w
ill be backfilled to m

atch the approxim
ate original contour w

ith fill m
aterial from

 the Expansion
A

rea pad. The Forest Service Trailhead A
ccess R

oad w
ill be left in place, but the surface w

ill be
m

odified to m
eet design specifications, as directed, by the Forest Service  (see A

ppendix 1-2).  See
Plate 5-17 for the Forest Service road location. 

The stability of the reclaim
ed highw

all and cutslopes has a safety factor greater than 1.3 and
is show

n in A
ppendix 5-21.

N
o highw

alls or rem
nants w

ill rem
ain after reclam

ation.

T
erracing and E

rosion C
ontrol

N
o terracing w

ill be done.  A
ll final grading and surface preparation of overburden

com
pleted prior to the redistribution of the topsoil w

ill be done along the contour to m
inim

ize
erosion in areas w

ith slopes less than 30%
.  In areas w

ith slopes greater than 30%
 the grading,

preparation and placem
ent in a direction other than generally parallel to the contour w

ill be used.
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R
efuse Piles

There are no refuse piles at the C
randall C

anyon m
ine site.

Surface C
oal M

ining 

There w
ill be no surface coal m

ining at the C
randall C

anyon M
ine.

5.60  Perform
ance Standards

A
ll m

ining and reclam
ation operations at the C

randall C
anyon M

ine w
ill be conducted in

accordance w
ith the R

645 rules and this perm
it.5 - 49
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G
IN

E
E

R
IN

G

5.10  Introduction

This chapter w
ill present the O

peration Plan, R
eclam

ation Plan, D
esign criteria, and

Perform
ance standards w

hich w
ill affect the m

ining operations of the C
randall C

anyon M
ine.  The

facilities and structures have been and/or w
ill be designed in such a w

ay to m
inim

ize the potential
im

pacts of m
ining operations at the m

ine site.

5.11  G
eneral R

equirem
ents

The m
ethods, calculations, m

aps, plans, and cross-sections pertinent to the operations of the
C

randall C
anyon M

ine Facilities  and subsequent reclam
ation operations are presented in the

follow
ing sections.  These designs are required to com

ply w
ith the design w

ithin the R
645-301-500

regulations.

5.12  C
ertification

A
ll m

aps, cross-sections, designs, and plans, as required w
ill be prepared by or under the

direction of and certified by a professional engineer or land surveyor.

5.13  C
om

pliance w
ith M

SH
A

 R
egulations and M

SH
A

 A
pprovals

A
s required by M

SH
A

, the surface of the m
ine site is inspected on a quarterly basis, as

m
andated by law

, and on spot inspections as deem
ed necessary by the governing agency.  A

ll m
ine

openings are inspected on a quarterly basis and/or m
ore often if deem

ed necessary by M
SH

A
.

G
EN

W
A

L w
ill com

ply w
ith the requirem

ents of both D
O

G
M

 and M
SH

A
 regarding these facilities.

5.14  Inspections

A
ll engineering inspections, except those described under R

645-301-514.330, w
ill be

conducted by a registered professional engineer or other qualified professional specialist under the
direction of the professional engineer.

5 - 1



The existing sedim
entation pond w

ill be inspected by a professional engineer or a qualified
person under the supervision of a professional engineer on an annual basis. The inspection report,
see Figure 5-1, w

ill be certified by the professional engineer and be provided to the D
ivision as part

of the annual report.

Q
uarterly inspections w

ill be perform
ed by a qualified person for appearance of structural

w
eakness and other hazardous conditions, as specified in R

645-301-330.

C
E

R
T

IFIC
A

T
IO

N
 R

E
PO

R
T

O
n                   ,199

, an inspection of G
EN

W
A

L R
esources sedim

entation pond num
ber 1 revealed

the follow
ing:

A
.

The pond has been constructed and m
aintained in accordance w

ith the approved plan.

B
.

The pond's em
bankm

ent appeared sound w
ith no signs of instability or hazardous

conditions.

C
.

The w
ater evaluation w

as            feet.  The w
ater depth w

as
 feet.

D
.

The existing storage capacity is             acre-feet  w
hich is greater than/less than

3.988 acre-feet required by the M
ining and R

eclam
ation plan.

E. 
The pond is inspected quarterly for signs of structural w

eakness or problem
s.

F.
C

om
m

ents and R
em

arks                         

I have perform
ed the above inspection on this pond to com

ply w
ith R

645-301-514 and do
hereby certify the inspection to be a true and accurate representation of the pond at this tim

e.

Signature

D
ate

Figure 5-1.  C
ertification R

eport Form
.
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SE
D
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T

A
T

IO
N

 PO
N

D
 IN
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T
IO

N
 R

E
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R
T
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        D
EC

A
N

T
 C

O
N

TR
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L
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A
TE      TIM
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ISC
H

A
R

G
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EV
IC
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IK

E          IN
SPEC

TED
 B

Y

*
N

ote any appearances of instability, structural w
eakness, and other hazardous conditions;

and change in piezom
eter readings.

Figure 5-2.  Sedim
entation Pond Inspection R

eport Form
.
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The Sedim
entation Pond Inspection R

eport Form
 is used to record inform

ation from
 each

inspection and is located at the m
ine site.

5.15  R
eporting and E

m
ergency Procedures

5.15.10  R
eporting a Slope Failure

A
t any tim

e a slope failure occurs w
hich m

ay have a potential adverse effect on public,
property, health, safety, or the environm

ent, G
EN

W
A

L w
ill notify the D

ivision prom
ptly of the

problem
 and of any rem

edial m
easures planned to correct the problem

.  If any exam
ination or

inspection of the sedim
entation pond discloses that a potential hazard exists, the D

ivision w
ill be

notified by the fastest available m
eans of the hazards and of the rem

edial m
easures to correct such

hazards.  G
EN

W
A

L w
ill com

ply w
ith any rem

edial m
easures requested by the D

ivision and agreed
upon by the operator.

5.15.20  Im
poundm

ent H
azards

If any exam
ination or inspection discloses that a potential hazard exists, G

EN
W

A
L w

ill
prom

ptly inform
 the D

ivision of the finding and of the em
ergency procedures form

ulated for public
protection and rem

edial action.  If adequate procedures cannot be form
ulated or im

plem
ented, the

D
ivision w

ill be notified im
m

ediately.

5.15.30  T
em

porary C
essation

In the event of a tem
porary cessation of m

ining operations, as defined by the D
ivision,

G
EN

W
A

L w
ill notify the D

ivision as soon as possible.  G
EN

W
A

L w
ill effectively support and

m
aintain all surface access openings to the underground operations, and secure surface facilities in

areas in w
hich there w

ould be no current operations but operations w
ould resum

e under an approved
perm

it.B
efore tem

porary cessation of coal m
ining and reclam

ation operations for a period of 30 days
or m

ore, or as soon as it is know
n that a tem

porary cessation w
ill extend beyond 30 days, G

EN
W

A
L

w
ill subm

it to the D
ivision a notice of intention to cease or abandon operations.  This notice w

ill be
as required by R

645-301-515.321.

5.20  O
peration Plan

This section presents the operations plan for the C
randall C

anyon M
ine.
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5.21  G
eneral

This section presents a description of the plan for operation of the perm
it area, including

descriptions of previously m
ined and presently m

ined areas, surface and subsurface facilities, land
ow

ner and right-of-w
ay m

aps, perm
it area m

aps, and other feature m
aps w

hich apply.

5.21.11  Previously M
ined and Presently M

ined A
reas

Plates 5-1 and 5-2 show
 the location and extent of past and present underground m

ining
operations.

5.21.12  E
xisting Surface and Subsurface Facilities and Features

The location of surface and subsurface m
an-m

ade features w
ithin, passing through, or 

passing over the proposed perm
it area are com

bined on Plates 5-3, 7-5 and 7-5A
. O

ther detailed
plans are as show

n on Plate 5-4 (In M
ine Sum

p), Plate 2-2 (Top Soil Storage Piles), Plate 5-6 (Truck
Loadout Facility), Plate 5-7 (R

ock D
ust Silo), Plate 5-8 (Electrical Substation), and Plates 7-4A

 and
7-6A

 (Sedim
entation Pond D

etails and C
ross-Sections).

The design and details for the U
SFS road w

ithin the perm
it area are show

n on Plate 5-19,
sheet 5 of 9 (C

oncrete Turnaround), sheet 6 of 9 ( Layout of the U
SFS road), sheet 7 of 9 (G

abion
W

all), sheet 8 of 9 (R
ock W

all D
etails), and sheet 9 (U

pper Parking A
rea).

5.21.13  L
andow

ners and R
ight-of-E

ntry and Public Interest M
aps

The landow
ners of record both surface and subsurface, included in or contiguous to the

perm
it area are show

n on Plate 1-1.  The perm
it area on w

hich G
EN

W
A

L has the legal right to enter
is show

n on Plate 5-2.

A
ppendix 1-1, 1-2, 1-3, 1-4, 1-5 and 1-13 show

s the legal right of the applicant to enter and
conduct coal m

ining and reclam
ation operations, and the m

easures to be used to ensure that the
interests of the public and landow

ners affected are protected  under R
645-103-234.

G
EN

W
A

L has included the entire T 16 S, R
 7 E, SW

1/4 of section 5 in the perm
it area. 

G
EN

W
A

L ow
ns in fee (surface and coal) the entire SW

1/4 of section 5, w
hich w

as previously
know

n as the D
ellenbach property.  G

EN
W

A
L acquired the property from

 A
R

C
O

.   Previously, only
a sm

all portion of the SW
1/4 of  section 5 had been included in the perm

it area.  Expansion of the 
surface facility area requires the inclusion of this fee section w

ithin the perm
it area boundary.  
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G
EN

W
A

L is requesting an Incidental B
oundary C

hange in order to m
ine a long, narrow

block of coal adjacent to projected longw
all panels in Section 2, T. 16 S., R

. 6 E.  This block
contains about 40,000 tons of federal coal that w

ould not otherw
ise be m

ined.  A
n Incidental

B
oundary C

hange w
ould allow

 for m
axim

um
 recovery of the coal reserves by allow

ing the longw
all

setup entires and panels to be m
oved w

estw
ard but, in no case, w

ould the longw
all panels extend 

into the 22 degree angle projected dow
nw

ard from
 the surface expression of the Joe’s V

alley Fault.
The am

ending the perm
it boundary w

ould include approxim
ately 50 acres in T 16 S, R

 6 E as the
Incidental B

oundary C
hange area.  R

efer to Plates 1-1 and 5-2 for G
EN

W
A

L’s existing lease area
and the Incidental B

oundary C
hange A

rea.  This addition w
ould allow

 G
EN

W
A

L to m
ine additional

coal reserves located on the eastern edge of sections 3 and 10 from
 their proposed underground

w
orkings in section 2 thus optim

izing the coal reserves in this area.  This coal w
ould not be m

ineable
from

 the w
est due to the Joes’s V

alley fault, nor from
 the north or south because of lim

ited access. 

G
EN

W
A

L w
ill obtain a coal right-of-w

ay (application has been subm
itted) from

 the B
LM

in order to extend the longw
all panels up to the w

estern boundary of section 2.  B
y extending the

longw
all panels to the w

estern edge of section 2, a total of approxim
ately 300,000 additional tons

could be m
ined in this area of the m

ine. The Incidental B
oundary C

hange area w
ould consist of first

m
ining only.  The right-of-w

ay w
ould accom

m
odate the setup room

s and barrier pillars for the
longw

all panels allow
ing the panels to be extended to the w

estern boundary of section 2.  The legal
description for the area included in the Incidental B

oundary C
hange is as follow

s:

T. 16 S., R
. 6 E.  

Section 3
E1/2 E1/2 SE1/4 N

E1/4 
10 acres

E1/2 E1/2 N
E1/4 SE1/4

10 acres
E1/2 SE1/4 SE1/4 

20 acres

Section 10   
N

E1/4 N
E1/4 N

E1/4
10 acres
_________

TO
TA

L
50  acres

R
efer to Plate 5-2 for m

ine projections in the IB
C

 area. 

G
EN

W
A

L acquired federal lease U
TU

-78953 (South C
randall tract) on June 2003 (refer to

A
ppendix 5-24 for right of entry inform

ation.)  Lease U
TU

-78953 is described as follow
s:

T. 16 S., R
. 7 E.

Section 4
W

1/2 SW
1/4,

 80.00 acres 
S1/2 SW

1/4 N
W

1/4
 20.00 acres

Section 5
SE1/4

160.00 acres
S1/2 SE1/4 N

E1/4
 20.00 acres

Section 8
E1/2

320.00 acres
N

E1/4 N
W

1/4
 40.00 acres

S1/2 N
W

1/4
 80.00 acres

Section 9
N

W
1/4

160.00 acres

TO
TA

L
880.00 acres
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G
EN

W
A

L R
esources acquired the SITLA

/PacifiC
orp sublease in February 2004 (R

efer to
A

ppendix 1-14 for right-of-entry inform
ation.)  This sublease is described as follow

s:

T. 16 S., R
. 7 E.

Section 8
N

W
¼

N
W

¼
40.00 acres

G
EN

W
A

L R
esources acquired the N

ielson Fee Lease in A
pril 2004 (R

efer to A
ppendix 1-15

for right-of-entry inform
ation.)  This sublease is described as follow

s:

T. 16 S., R
. 7 E.

Section 8
SW

¼
160.00 acres

It should be noted that throughout this M
ining and R

eclam
ation Plan the com

bined area
(1080 acres) of Federal Lease U

TU
-78953, the SITLA

/PacifiC
orp  sublease and the N

ielson Fee
Lease is collectively referred to as the South C

randall lease area, the South C
randall tract, the South

C
randall m

ining area and other sim
ilar term

s.

G
EN

W
A

L R
esources acquired the m

odification of Federal Lease U
-68082 in February,

2005.  (R
efer to A

ppendix 1-15 for right of entry inform
ation.)  This m

odification is described as
follow

s:T.15S., R
. 7 E.

Section 32
W

½
N

W
¼

 80.00 acres
N

W
¼

SW
¼

 40.00 acres
Total

120.00 acres

The Forest Service and G
EN

W
A

L have agreed to than arrangem
ent w

hereby a certain
portion of the trailhead parking lot can be utilized for G

EN
W

A
Ll em

ployee parking under the term
s

of the existing special use perm
it.  To facilitate the flow

 of public traffic in and out of the trailhead,
G

EN
W

A
L w

ill construct a barricaded exit from
 the trailhead out through the existing m

aterial
storage area.  This exit w

ill be kept clear of m
aterials, supplies, vehicles and all other potential

obstructions so that the public w
ill have unim

peded egress from
 the trailhead parking area at all

tim
es.  Em

ployee parking w
ill be restricted to those designated areas as show

n on the draw
ing in

A
ppendix 5-26, so that a 30' w

ide area along the perim
eter of the parking lot is m

aintained for public
parking and run-around.  W

ithin this perim
eter parking area no em

ployee parking w
ill be allow

ed. 
Signs w

ill be installed to delineate the appropriate designated parking areas.  U
nder the term

s of the
existing Forest Service special use perm

it G
EN

W
A

L w
ill continue to utilize the perim

eter area of
parking lot for snow

 storage during the w
inter m

onths w
hen the public no longer uses the trailhead.

To provide for better utilization of this area the trailhead w
ill be expanded slightly, by less than 0.01

acres, by rem
oving an irregular part of the bank at the upper end of the lot.  (R

efer to A
ppendix 5-

26).  W
ithin this area of excavation topsoil w

ill be salvaged and stockpiled in accordance w
ith the

approved reclam
ation plan.  A

 m
inim

um
 of 24" of topsoil/subsoil w

ill be salvaged and stored at
topsoil pile #4 located at the m

outh of C
randall C

anyon.  A
 m

inim
um

 of 32 cubic yards of topsoil
m

aterial w
ill be salvaged from

 this bank.  A
ny additional m

aterial below
 the top 24" w

hich, based
on visual observation, appears to be suitable grow

th m
edium

 w
ill also be salvaged.  O

nce this
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additional topsoil m
aterial has been placed on the existing storage pile it w

ill be re-vegetated as
required by the Forest Service special use perm

it.  The new
ly created slope-bank at the trailhead w

ill
be re-seeded w

ith a final-reclam
ation seed m

ix, exclusive of any clover and/or alfalfa.
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5.21.14  M
ine M

aps and Perm
it A

rea M
aps

Plate 1-1 show
s leases of the existing perm

it area (including the South C
randall lease area

and the U
-68082 lease m

od area) and defines the Incidental B
oundary C

hange area.  Plate 5-2
show

s the boundaries of all areas affected by m
ining operations, including the proposed

underground w
orkings w

ithin the IB
C

 area.  Plate 5-3 show
s the disturbed surface area w

ithin the
perm

it area including the culvert expansion.  The location and extent of potential subsidence is
show

n on Plate 6-2.

5.21.15  L
and Surface C

onfiguration M
aps

 Topographic m
aps used by G

EN
W

A
L to depict surface contours w

ithin the perm
it area are

represented on Plate 5-3.

5.21.16  M
aps and C

ross-Sections of the Features and Proposed Features

M
aps produced by G

EN
W

A
L  show

 the facilities, disturbed area, disturbed area boundary,
(Plate 5-3), explosive storage (there is no explosive storage on the surface), and point source
discharges (Plate 7-5).  These m

aps are located w
ithin this application.

5.21.17  T
ransportation Facilities M

aps

This application describes each road and conveyor system
 to be constructed and used by

the applicant as required by R
645-301-527.  M

aps supporting this section include Plates 5-3, 5-6,
5-10, 5-19, 7-5, 7-5A

, and 7-5C
.

5.21.18  Support Facilities

D
raw

ings show
ing support facilities are located on Plates 5-3, 5-6, 5-7, 5-8, 5-18, 7-5, 7-5A

,
and 7-5C

.

5.21.20  Signs and M
arkers

Signs and M
arkers are posted, m

aintained, and rem
oved by the operator; w

ill be of uniform
design that can be easily seen and read, be m

ade of durable m
aterial, and conform

 to local law
s and

regulations, and be m
aintained during all activities to w

hich they pertain.  Identification signs w
ill

be placed, m
aintained, and m

arked in accordance w
ith R

645-301-243.

5.21.24  M
ine and Perm

it Identification Signs

M
ine and perm

it  identification signs w
ill be displayed in accordance w

ith R
645-301-

521.240 through R
645-301-521.244.
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5.21.25  Perim
eter M

arkers

The perim
eter of all areas affected by surface operations or facilities are or w

ill be clearly
m

arked.

5.21.26  B
uffer Zone M

arkers

Signs w
hich have been or w

ill be erected for buffer Zones as required by R
645-301-731.600

w
ill be clearly m

arked.

5.21.27  T
opsoil M

arkers

M
arkers have been and w

ill be erected to m
ark w

here topsoil or other vegetation-supporting
m

aterial is stockpiled as required under R
645-301-234.

5.22  C
oal R

ecovery

The B
ureau of Land M

anagem
ent (B

LM
) and the U

tah State D
ivision of N

atural R
esources

govern the conservation and royalty paym
ents of the coal located w

ithin G
EN

W
A

L’s proposed
perm

it boundary.  M
ining plans m

ust be approved by the B
LM

 before m
ining can occur w

ithin the
new

 area.  A
 R

esource R
ecovery Protection Plan (R

2P2) is currently on file w
ith the B

LM
 and all

federal coal w
ill be m

ined in accordance w
ith the R

2P2 to ensure the diligent developm
ent and

extraction of all m
inable coal. (See A

ppendix 5-24 and A
ppendix 5-24A

)

The low
er B

lackhaw
k Form

ation of the W
asatch Plateau is know

n to contain tw
o m

inable
seam

s in this general area.  These tw
o seam

s are locally referred to as the H
iaw

atha and B
lind

C
anyon (low

er and upper coal respectively) seam
s.  D

rilling w
hich began in M

arch of 1985, and has
since concluded, revealed that the upper seam

 is not of m
inable thickness in previous Lease A

rea. 
In the South C

randall lease area both seam
s are m

inable.  In the U
-68082 lease m

od area only the
H

iaw
atha seam

 is m
inable.

In the State lease (M
-21568) G

EN
W

A
L has com

m
itted to drilling 150 foot “up-holes” every

half-m
ile in the m

ains prior to second m
ining.  Installation of the 150 foot up-holes w

ill allow
 for

location and evaluation of the overlying seam
s for coal production.  M

ine developm
ent plans for the

upper seam
 w

ill be developed and subm
itted for approval if the horizontal extent and m

ining
conditions m

ake m
ining the upper seam

 econom
ically feasible. The B

LM
 has determ

ined the upper
seam

 is not m
inable and during 1985, approval w

as given by both the B
LM

 and the D
ivision to

com
m

ence pillaring of the low
er seam

.

G
EN

W
A

L w
ill m

ine from
 rock to rock in areas w

here coal is less than 8' thick and geologic
conditions allow

.  H
ow

ever, in areas w
here the top is poorly consolidated (i.e. shale partings are

present w
ith lam

inae of carboniferous m
aterials w

ith slickensides) and the roof is not self-
supporting, coal top m

ay be left. In addition, on developm
ent only, in areas w

here the coal is m
ore
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than 8' thick, coal top or bottom
 m

ay be left.  W
ithin the physical lim

itations of the m
ining

equipm
ent retreat coal w

ill be m
ined rock-to-rock in order to m

axim
ize resource recovery.

G
EN

W
A

L has found that in areas of the m
ine,  cutting coal higher than 8' on developm

ent
results in excess rib sloughage, exposing m

iners to unnecessary dangers.  G
EN

W
A

L has found that
w

idth to height (w
/h) ratios low

er than 5.6 results in large slabs (2' - 3' thick and 8' high) separating
from

 pillars and sliding or rotating into the entry.  These slabs cause an im
m

ediate safety hazard to
personnel w

orking or traveling in the area and m
ay be classified as accum

ulations by M
SH

A
. 

C
leaning up the slabs results in m

ore slabs sloughing w
hich reduces the size of the pillar and results

in entries that are w
ider than legally allow

ed.  For these reasons, G
EN

W
A

L m
ay not cut higher than

8' on developm
ent. A

lthough m
axim

um
 recovery is an im

portant design criteria, other considerations
m

ust be looked at in the final analysis in the extraction of coal. These factors consider the insurance
of protection of personnel and the environm

ent.  C
oal reserves w

ill not be recovered in the follow
ing

areas:

1.
A

reas w
here the coal thickness is less than 5'.  M

ining below
 this height is not

feasible under current econom
ic conditions.

2.
Solid coal barriers w

ill be left to protect m
ain entries from

 m
ined out panels and to

guarantee stability of the m
ain entries for the life of the m

ine.

3.
Solid coal barriers w

ill be left betw
een particular panels for roof and floor protection.

4.
W

hen extrem
e hazardous conditions exist, and personnel safety is com

prom
ised, coal

extraction could then be term
inated in that area of concern.

5.
C

oal w
ill only partially be recovered in areas under existing perennial stream

s w
ithin

the specified angle of draw
 w

ith the consent of the Forest Service and approval by
the D

ivision.  Expected recovery at G
EN

W
A

L is predicted to be 80%
 in panels and

60%
 overall.

6.
In areas of developm

ent in coal height of 8' or greater, top and/or bottom
 coal m

ay
be left.

7.
In panels w

here the coal height exceeds the effective m
ining height of the m

ining
equipm

ent, including longw
all equipm

ent, either top or bottom
 coal w

ill be left.

M
ining in the South C

randall lease area w
ill be done in accordance w

ith the approved R
esource

R
ecover and Protection Plan (R

2P2) (See A
ppendix 5-24).  This plan w

as recom
m

ended for
approval by the B

LM
 on N

ov. 12, 2004.  This plan states that full extraction m
ining (i.e. longw

all
m

ining) is not authorized in panels B
C

-4 and H
IA

-5 in areas w
ith less than 600' overburden unless

it can be determ
ined that these areas can be m

ined w
ithout adverse im

pacts to the Little B
ear C

anyon
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m
unicipal w

atershed.  Final approval of full extraction m
ining in these panes w

ill be addressed as
a m

odification to the approved R
2P2.  M

ultiple seam
 m

ining beyond spring site LB
-7  in Little B

ear
C

anyon is contingent upon a m
onitoring plan approved by the D

ivision in concurrence w
ith the

Forest Service at least tw
o years prior to m

ining in that area.

M
aps 5-2 (B

C
) and 5-2 (H

) and A
ppendix 7-63 show

 the areas w
ith less than 600' cover affected by

this R
2P2 condition.  These m

aps show
 w

hich areas are planned for longw
all m

ining and w
hich

areas are planned to be m
ined w

ith continuous m
iner units.

A
ccording to stipulation #17 of Federal Lease U

TU
-78953 (see A

pp. 1-13) the C
astle V

alley Special
Service D

istrict  w
ater treatm

ent plant (constructed as w
ater replacem

ent for Little B
ear Spring)

m
ust be operational prior to m

ining in the follow
ing areas:

�
M

ill Fork G
raben - A

rea w
ithin 1,000 feet of the southeast corner of the lease in Section 8

(corner of Sections 8, 9, 17, and 16 in T, 16 S., R
. 7 E., SLM

).

�
N

orth of Little B
ear Spring (possible w

ater-bearing fracture system
) - A

rea w
ithin 1,000 feet

of the southern boundary of the lease in Section 9, T. 16 S., R
. 7 E., SLM

).

It should be noted that under the currently approved R
2P2 there is no m

ining being proposed in
either of these areas.  The w

ater treatm
ent plant is scheduled for com

pletion in January 2005. 
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5.23  M
ining M

ethods

G
EN

W
A

L w
ill use both R

oom
 and Pillar and longw

all m
ining m

ethods for coal production. 
Projected m

ine developm
ent is depicted on Plate 5-2.  In general, room

 and pillar developm
ent

m
ining w

ill be accom
plished using continuous m

ining m
ethods.  R

etreat m
ining w

ill use longw
all

m
ining and room

 and pillar m
ethods.  The m

ine plan has been developed to m
axim

ize coal recovery
in an econom

ical m
anner.

Second (recovery) m
ining by continuous m

iner w
ill occur in those areas w

hich are not
longw

all m
ined (Plate 5-2) and w

ill be done in accordance w
ith the approved M

SH
A

 roof control
plan.  Specifically, in areas w

here long-w
all panels cannot be installed due to the presence of stream

buffer protection zones or in perim
eter areas w

ith irregular boundaries, room
 and pillar m

ethods w
ill

be utilized to m
axim

ize coal recovery and still m
aintain regard for environm

ental and safety
concerns listed in Section 5.22 above.  A

ll pillars in the m
ine, w

ith the exception of barrier pillars
or other pillars needed to protect the outcrop, w

ill be fully extracted.  H
ow

ever, safety or econom
ic

reasons m
ay dictate som

e pillars or partial pillars rem
ain in place.  Pillars used to protect m

ains,
subm

ains, and fire breaks w
ill be left until final retreat or w

hen they serve no useful purpose.

M
ining in the Incidental B

oundary C
hange area w

ill consist prim
arily of longw

all gateroads,
setup room

s and barrier pillars.  (N
o room

 and pillar m
ining w

ill be conducted in the Incidental
B

oundary C
hange A

rea or adjacent areas.)  First m
ining w

ill be done w
ith continuous m

iners.  The
longw

all entries w
ill be extended to the w

est but in no case w
ill they extend past the 22 degree angle

of draw
 projected from

 the surface expression of the Joes’s V
alley Fault.  N

o pillars w
ill be rem

oved
during m

ining in the Incidental B
oundary C

hange area and consequently, no subsidence w
ill occur. 

N
o surface disturbance or breakouts w

ill occur w
ithin the Incidental B

oundary C
hange area.  R

efer
to Plate 5-2.

W
hen m

ining in the longw
all gate entry nears the fault (betw

een 200-300 feet aw
ay) an

underground drill w
ill be used to drill w

est tow
ard the fault to determ

ine its location.  The drill w
ill

drill horizontally tow
ard the fault up to 50 feet ahead of the entry face.  If the fault is not encountered,

the continuous m
iner w

ill advance about 30-40 feet tow
ard the fault, leaving at least 10 feet of coal

betw
een the entry and the end of the hole.  The drill w

ill again drill ahead.  This sequence w
ill

continue until either w
ater or fault gouge is encountered in the hole or the entry has been developed 

to its m
axim

um
 extent (providing no fault w

as detected).   If the fault is encountered prior to reaching
the bleeder entries, then m

ining w
ill stop and the bleeder entries w

ill be relocated. A
t least 10 feet

of solid coal w
ill be left betw

een the face of the entry and the fault.  G
EN

W
A

L w
ill notify the Forest

Service and D
O

G
M

 if substantial w
ater is produced from

 the drill holes or the fault.  A
ny appreciable

outflow
 from

 the fault w
ill be m

onitored.

A
t least one horizontal hole w

ill be drilled in the headgate and tailgate of each panel.Should
w

ater be encountered by the drill hole, the hole w
ould be evaluated.  If flow

 is low
 to m

oderate and
the flow

 rate dim
inishs, drilling w

ould be re-initiated.  H
ow

ever, if the flow
 is high (greater than 
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50 gallons per m
inute) and the end of the hole close to the fault, the hole w

ould im
m

ediately be
plugged and entry developm

ent w
ould stop at least 10 feet from

 the end of the hole.  

A
lthough large am

ounts of w
ater and high pressure have not been previously encountered

by m
ining near the fault, an em

ergency plan to handle w
ater inundation from

 the fault has been
developed.  The plan consists of the follow

ing actions: 

1.  Pull equipm
ent back from

 face

2.  Erect tw
o K

ennedy stoppings at least 2 feet apart

3.  Place appropriate sized de-w
ater pipe w

/valve at bottom
 of stoppings

4.  Pum
p quick drying cem

ent into the space betw
een the stopping

5.  A
fter m

inim
um

 drying tim
e, close w

ater valve

5.23.10  M
ining O

peration 

The m
ine w

as developed in an area of old w
orks in the H

iaw
atha seam

.  C
oal w

as produced
from

 this operation during the period of 1940 through 1955 and w
as sold locally for dom

estic use. 
C

ertain sections of the old-m
ine w

ere reopened so that w
ater sum

ps, ventilation, and coal haulage
facilities w

ere re-established.  Plate 5-2 illustrates the m
anner in w

hich the old w
orkings w

ere
m

odified and repaired in order to bring them
 into com

pliance w
ith current regulations and the

overall m
ining plans of G

EN
W

A
L.

W
here necessary, the old w

orkings w
ere w

idened to accom
m

odate a 48-inch coal haulage
conveyor.  Proper roof supports w

ere placed in areas w
here questionable roof control conditions

w
ere encountered.

The m
ining operations has accessed the H

iaw
atha seam

 by drifting into the seam
 from

 the
coal outcrop. The portal area for the H

iaw
atha seam

 has three entries: one intake ventilation entry,
w

hich w
ill also serve as a haulage route, one neutral coal haulage conveyor entry, and one return

airw
ay.  The portal access area for the m

ine has the necessary surface support item
s such as a

ventilation fan, conveyor belt drive, pow
er, etc.

5.23.20  M
ining H

istory 

The H
iaw

atha seam
, is the only seam

 to be m
ined on the leases, has an average thickness of

7.5 feet.  The coal heights encountered range from
 5.5 to 11 feet except in the sandstone roll area
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w
hich is approxim

ately 4.5' high as show
n on Plate 6-2.  The coal w

ithin the perm
it area is high

volatile bitum
inous.  The seam

 w
ill be accessed at an elevation of 7895 feet.  The old w

orks in the
H

iaw
atha seam

 are accessible and it appears that the im
m

ediate roof is a com
petent sandstone, w

ith
bedding ranging from

 lam
inated to m

assive, interrupted by an occasional shale-siltstone lenses
varying in thickness from

 approxim
ately six-inches to tw

o-feet.  R
oof falls in the old w

orks are
confined to the siltstone lenses, and w

here observed, are usually at intersections of room
s and

entries.  Falls are generally over the w
idth of the opening extending rib to rib and less than 2-feet

thick.  The historic m
ine developm

ent plans for the H
iaw

atha seam
 are illustrated on Plate 5-2.

M
ining w

as com
pleted in lease M

L-21569 as show
n Plate 5-2.  1st N

orth, a four entry
system

 w
ith 100' X

 60' pillars, has been developed off M
ain W

est and runs up the eastern side to the
northern boundary of the lease, w

hile 1st R
ight, a five entry system

 w
ith 100' X

 50' pillars, has been
developed up the w

estern side to the northern boundary of the lease.  1st N
orth w

as used as m
ains

for developm
ent of pillar sections 1st Left through 9th Left w

hile 1st R
ight w

as used as the bleeder
for these pillar sections.  1st Left through 9th Left sections have been developed and pillared. 1st
N

orth, 1st R
ight, and M

ain W
est w

ill not be retreat m
ined.  These three sections w

ill be left intact
to be used as m

ains in future m
ining. Typical entry w

idth is 20' w
ide.  

Lease U
TU

-68082 has been accessed to the east by the use of the 1st N
orth  Subm

ains.  First
(1st) R

ight through 4th R
ight have been developed and 2nd m

ined w
hile 5th, 6th, and 7th R

ight
(longw

all gates) still need to be developed to accom
m

odate 6th and 7th R
ight longw

all panels. 

G
EN

W
A

L attem
pted to access Sections 25 and 30 of Lease U

TU
-68082 from

 1st N
orth

section and 1st R
ight pillar section.  This attem

pt failed due to low
 coal height. Isopachs show

 better
coal height on the north and w

est side of Lease U
TU

-68082. This area w
ill be accessed through

M
ain W

est by the developm
ent of gates for longw

all m
ining.

Lease U
TU

-68082, sections 26 and 35, w
ill be accessed by the use of the M

ain W
est section. 

M
ain W

est w
ill be developed to the w

est through Section 35. Longw
all panels w

ill be developed
north off M

ain W
est as show

n on Plate 5-2.

Lease M
L-21568 has been  accessed from

 M
ain W

est by a five entry system
 (South M

ains)
w

hich extends southw
ard from

 the M
ain W

est Section along the eastern edge of the lease as show
n

on Plate 5-2. A
 five entry bleeder system

, 2nd South B
leeder, w

ill be developed in conjunction w
ith

the longw
all panels (Plate 5-2). Longw

all m
ining w

ill com
m

ence w
ith 1st R

ight South longw
all

panel and end w
ith the 5th R

ight South longw
all panel and w

ill be accessed from
 South M

ains.

Lease U
TU

-68082 in Section 1 and 6 w
ill be accessed by the use of the South M

ains
developed in State Lease M

L-21568.  Sections 1st Left South through 11th Left South w
ill be

developed in that order w
ith the bleeder be developed in conjunction w

ith each section.  O
ne

longw
all panel w

ill be pulled on the east side of South M
ains betw

een 1st and 2nd Left South
sections (Plate 5-2).  3rd through 11th Left South sections w

ill be room
 and pillar sections. 
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G
EN

W
A

L has m
ade application to the B

LM
 for a right-of-w

ay  in order to access federal
coal reserves in sections 3 and 10, T. 16 S., R

. 6 E.  This Incidental B
oundary C

hange application
is for a 50 acre m

odification to the existing perm
it boundary. 
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5.23.3  U
nderground E

quipm
ent

Typical m
ining equipm

ent used in this area w
ill be em

ployed to m
ine coal in this perm

it area. 
Tw

o continuous m
iners w

ill be em
ployed to m

ine coal in this lease area.  The follow
ing is a list of

equipm
ent, or equivalent, that m

ay be utilized underground and on the surface as required:

Joy M
iners (2) 12 cm

 12 (5.5 - 11.5' cutting height)

R
oof B

olters (2) 

H
D

D
R

 13 Fletcher (M
in. 6' operating height) (2) 

TD
143 Lee N

orse

Feeder B
reakers (2) Stam

ler 54" (1) Long A
irdox 118"

B
attery pow

ered scoops and face haulage

V
arious Electrical Equipm

ent

Long A
irdox continuous haulage system

Stam
ler continuous haulage system

The Longw
all System

 w
ill include:

4LS-2 Joy Longw
all Shearer

K
loeckner-B

ecorit Shields (effective 5-7' height) H
 &

 B
 pan line

H
 &

 B
 head and tail drives

A
m

erican Longw
all Stage loader

A
ppurtenant pum

ps

D
iesel shield haulers 

O
ther appurtenant equipm

ent as needed.

5.23.4  G
eotechnical

W
ithin the projected m

ining area, conclusions from
 existing drill hole data (see A

ppendix
6-5) and from

 B
LM

 databases excludes the possibility of m
ultiple m

inable seam
s being present.The

coal seam
 to be m

ined on the G
EN

W
A

L leases occur in the low
er part of the B

lackhaw
k Form

ation. 
The Form

ation is com
prised of approxim

ately 1000 feet of gray carbonaceous shales, siltstones,
coals, and interbedded sandstones of late C

retaceous age.  The Star Point Sandstone, a m
assive cliff

form
ing 700 to 900 foot thick sandstone unit, underlies the B

lackhaw
k Form

ation and its top serves
as a useful lithologic landm

ark in the area.
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A
n isopach m

ap of the H
iaw

atha coal seam
 overburden appears in Plate 6-6.  O

verburden
thickness above the area to be m

ined in the perm
it area ranges from

 750' to 2400'.  C
oal pillar height

ranges from
 5' to 10' in the perm

it area.  A
 uniaxial com

pressive strength of 2400 psi (geom
echanical

tests, A
ppendix 5-1) w

as used in the pillar safety factor calculations.

 The form
ations in the physiographic area dip gently 1 to 3 degrees w

estw
ard off the w

est
flank of the San R

afael Sw
ell. H

ow
ever, locally the m

ine is relatively flat experiencing a 0 to 2
degree dip to the southeast.  The regional structure is broken by several north-south trending, high
angle norm

al faults w
hich offset the lithologic units from

 less than 1 foot to 250 feet or m
ore.  N

o
faults are projected to be encountered w

ithin the proposed m
ine developm

ent area.

5.23.5  Initial Pillar D
esign

M
ethods used to evaluate safety factors of the pillar design are discussed in A

ppendix 5-2. 
C

urrent data indicate that m
inim

um
 acceptable safety factors range from

 1.5 to 2.5.  C
alculations

of previous pillar safety factors are found in A
ppendix 5-3.  Lease M

L-21568 pillar safety factors
for room

s and m
ain entries ranged from

 1.37 to 1.96 and 1.39 to 2.45 respectively.  Pillar safety
factors for room

s and m
ain entryw

ays in Lease M
L-21569 range from

 1.47 to 2.45 and 1.78 to 4.37,
respectively.

A
s the ratio of pillar length to height approaches 12, pillars are regarded as being able to bear

and load. The pillar recovery plan currently approved by M
SH

A
, D

O
G

M
, and the U

SFS w
as

designed by G
EN

W
A

L em
ployees w

ith the aid of M
SH

A
 Technical Support in D

enver and
inform

ation in a technical report "C
oal Pillar Sizing, G

EN
W

A
L M

ine" prepared by M
r. D

an W
. G

uy
of B

lackhaw
k Engineering C

o. on 10-1-84.  The purpose of the B
lackhaw

k Engineering R
eport w

as
to evaluate the use of 60' x 60' centers on the entries and room

s during panel developm
ent. 
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5.23.5  R
evised Pillar D

esign

B
ecause pillar sloughage did not develop as had been previously calculated, a new

 pillar
design study w

as undertaken to determ
ine m

ore precisely the existing site conditions.  U
sing values

obtained from
 the above studies, coupled w

ith the new
 Seratta studies, and 10 years of m

ining
experience at the C

randall C
anyon M

ine, a new
 pillar design w

as determ
ined.  The new

 data
conclude that safety factors alone are not adequate for sizing pillars and that site specific overburden
conditions m

ust be considered.  The table located on page 29 in A
ppendix 5-2 present the new

factors of safety developed for pillar size and overburden thickness. 

R
oof span design is derived from

 the accepted practice in the W
asatch Plateau of 20 foot

entry and crosscut w
idths.  Previous experience in the C

randall C
anyon and nearby m

ines have
supported this roof span w

idth.  R
oof span in Leases M

L-21568 and M
L-21569 is 20 feet in entries

and crosscuts.  R
oof support bolting w

ill consist of a m
inim

um
 4 foot resin pins w

ith 5 foot centers
during developm

ent of each section w
ith the exception of the right-of-w

ay U
TU

-66838. This lease
has roof support consisting of a m

inim
um

 of 4 foot resin pins w
ith 4 foot centers.  The floor of the

coal seam
 grades from

 a clayey shale less than one foot thick to m
assive sandstone.

5.23.6  B
arrier Perim

eters

The barrier pillar around the perim
eter of the property has been designed according to U

tah
m

ining regulations w
hich is based upon the follow

ing form
ula:

W
idth = 2 * coal thickness of coal to be extracted in

  feet + 5 * overburden thickness in feet / 100 + 10'

The perim
eter pillar is show

n on Plate 5-2.  The follow
ing selected points w

ere used to
establish the pillar size at various locations:

Location
O

verburden
B

arrier
C

oal H
eight

1. Southw
est C

orner Tract 1
 

550 feet
 50 feet

  6 feet
2. N

orthw
est C

orner Tract 2
          1550 feet

100 feet
  6 feet

3. W
estern B

oundary (M
ax.)

          1700 feet
108 feet

  6 feet
4. N

orthw
est C

orner U
-054762

          1500 feet
 97 feet

  6 feet
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5.23.7  A
nnual Production of C

oal

A
nnual coal production in 1991, 1992, 1993 and 1994 w

as 877,500, 1,178,089, 1,474,824
and 1,660,900 raw

 tons, respectively.  D
uring 1993-1995 total production tonnage w

as
approxim

ately 1,750,000 raw
 tons annually.  This production w

as achieved by the use of continuous
m

ining m
achines, continuous haulage equipm

ent, and/or diesel driven coal haulers.  From
 1995 to

the end of the century total production coal tonnage is forecasted to be 2,500,000 tons, w
ith the aid

of longw
all m

ining.

5.23.8  A
ccess T

o Future R
eserves

A
ccess to future reserves w

ill be m
aintained by the N

orth M
ains entries, M

ain W
est entries,

1st N
orth, and 1st R

ight sections. N
orth M

ains w
ill m

aintain access to the m
ine as w

ell as M
ain

W
est.  M

ain W
est w

ill also m
aintain access to the w

est and to the South.  1st N
orth w

ill m
aintain

access to the north and east, w
hile 1st R

ight w
ill m

aintain access to the north and w
est. (See Plate

5-2 and page 5-15A
).  A

ccess to federal coal south and east of the D
ellanback fee parcel (i.e., the

South C
randall LB

A
) w

ill be m
aintained.

5.23.9  Projected M
ining by Future Perm

it for the Planned L
ife of the M

ine

A
ll coal around the perm

it area has the potential for future m
ining by the C

randall C
anyon

M
ine.  The projected m

ining for the Incidental B
oundary C

hange area, the D
ellanback fee parcel,

and the South C
randall lease area is show

n on Plate 5-2.

O
perating Schedule and E

m
ploym

ent

The m
ine em

ployees approxim
ately 125 people at present. The m

ine w
ill operate four eight

hour production shifts per day, five days a w
eek. Tw

o m
aintenance crew

s w
ill operate 8 hours a day,

five days a w
eek, to accom

m
odate rockdusting and general cleanup of the m

ine.  W
hen m

arket or
m

ining conditions dictate, production can be expanded to seven days per w
eek, 52 w

eeks per year. 

5.23.10  Safety T
raining

The m
ine is equipped w

ith m
odern em

ergency facilities and has an organized safety program
. 

A
ll m

ine em
ployees are required to m

eet M
SH

A
 first aid and safety training requirem

ents.  V
isitors

are required basic training before entering the m
ine.
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5.23.11  Fire Protection

Fire protection w
ill be m

aintained in accordance w
ith all Federal and State regulations

pertaining to coal m
ining operations.  A

dditionally the fire prevention plan can be found in
A

ppendix 5-18.

5.23.12  W
ater System

s, D
ust Suppression, D

ew
atering, and E

lectrical

The sum
p areas, as show

n on Plate 5-4, w
ill have a capacity of approxim

ately 3.0 acre feet
of w

ater.  The im
poundm

ent w
alls are constructed of concrete block w

ith m
ortared joints and sealed

on both sides.  A
ll the contact areas around the w

alls are sealed w
ith concrete to prevent seepage. 

These sum
ps are constructed to allow

 the sedim
ent to settle out and have an oil skim

m
er installed,

as show
n on Plate 5-4, to allow

 the w
ater to be pum

ped directly to C
randall C

reek under a U
PD

ES
perm

it.  A
ll w

ater pum
ped to C

randall C
reek w

ill m
eet all effluent lim

itations and w
ill be sam

pled
in accordance w

ith the U
PD

ES perm
it requirem

ents.  R
efer to Plate 5-3 for the location of the

U
PD

ES discharge point.
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5.24  B
lasting

There are no structures or dw
ellings w

ithin one m
ile of the m

ine perm
it area; there are no

residents w
ithin one half m

ile of the blasting site.

A
ll surface blasting w

ill be done under the direction of a person trained, exam
ined and

certified as provided for under the R
645 coal rules, Section 105, w

hich is regulated by the U
tah

D
ivision of O

il, G
as and M

ining.

The use of explosives w
ill be done in accordance w

ith R
645-31-524 and all applicable

Federal law
s for storage and use.

A
ll records as required in R

645-301-524.700 w
ill be kept at the m

ine site or at the office for
a period of at least three years.

G
EN

W
A

L w
ill post blasting signs, in accordance w

ith R
645-301-524.510, 511 and 512, that 

is along the edge of any blasting area that is w
ithin 100 feet of any public road and at the point

w
here any other road provides access to the blasting area, as w

ell as at all entrances to the perm
it

area from
 public roads.

G
EN

W
A

L w
ill control access to the area im

m
ediately prior to and after the blast until the

certified blaster determ
ines all is clear according to R

645 524.531 and 532.

Signals, audible w
ithin a half m

ile, w
ill be given prior to and after the blast as outlined in

R
645-301-465 and according to the posted sign containing a description of the signals.

A
ll surface blasting w

ill be done betw
een sunrise and sunset, unless other criteria is m

et in
R

645-301-524.420.  B
lasting w

ill be done so as no fly rock w
ill leave the perm

it area, w
here

practical.  N
etting or other protective m

eans w
ill be used to achieve this w

here there exists a
possibility of this occurrence.   Flyrock traveling in the air or along the ground w

ill not be cast from
the blasting site m

ore than ½
 the distance to the nearest occupied structure; beyond the area of

control required under R
645-301-524.530.

For blasts that require m
ore than 5 pounds of explosives, G

EN
W

A
L w

ill publish a schedule
of the blasts and subm

it a blasting plan to the D
ivision for approval.  The blasting plans w

ill be
included in A

ppendix 5-23A
.
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5.25  Subsidence

The term
 "subsidence" applies to the deform

ation or m
ovem

ent in the overburden.  The
thickness of the overburden ranges from

 zero at the outcrop to approxim
ately 2400 feet, as show

n
on Plate 6-2.  In general, the strength of the overburden is typical of the late C

retaceous sedim
ents

being m
ined in Eastern U

tah and W
estern C

olorado.  H
ow

ever, it should be noted that the
overburden at the C

randall C
anyon m

ine has substantially m
ore m

assive sandstones than in other
areas (i.e., the D

eer C
reek M

ine).  Thus, providing greater overburden strengths and reducing the
potential for significant subsidence.

Four m
ethods have been utilized to arrive at the range of the possible m

axim
um

 subsidence
at the C

randall C
anyon M

ine.  The m
ethods are: D

unrud’s (U
SG

S) equation (discussed in the text
below

); B
oundary Elem

ent M
ethod (B

EM
) using "TA

B
EX

-2D
" and a Finite Elem

ent M
athem

atical
(FEM

) sim
ulation using "A

N
SY

S (A
ppendix 5-6); and the N

ational C
oal B

oard (N
C

B
) of England

Technique (A
ppendix 5-6).  The am

ount of subsidence varies from
 3.9', 5.5', 3.34', and 0.25',

respectively.  Experience at the m
ine indicates that the 0.25' range of subsidence m

ost accurately
represents specific site conditions under room

 and pillar conditions and the projected m
axim

um
 of

3.34' under longw
all conditions.

The m
agnitude of vertical subsidence is a function of coal height, overburden depth,

stratigraphy, m
ining technique, and distance from

 barrier pillars.  A
ccording to D

unrud’s w
ork

com
pleted in 1980, based upon a study of subsidence in an underground coal m

ine at Som
erset,

C
olorado, (U

SG
S 1980), the m

axim
um

 am
ount of subsidence expected is equal to 70%

 of the coal
height extracted, (Figure 5-4).  The Som

erset subsidence curves are included because the overburden
characteristics are sim

ilar to those encountered at C
randall C

anyon and the lack of reported data
indicating am

ounts of subsidence for w
estern underground coal m

ines.  

The m
axim

um
 subsidence experienced for w

estern coal m
ines according to Peng, ranges

from
 33 to 65%

 and G
entry and A

bel cited exam
ples of 70%

 of the coal height extracted.  Thus, to
be conservative, a 70%

 value w
ill be used w

ithin this report.  The m
axim

um
 value m

ay be reduced
by the am

ount of coal not recovered in the m
ining areas, i.e., 20%

 of the coal is expected to be
unrecoverable in the pillared areas at the C

randall C
anyon M

ine and approxim
ately 12%

 for the
longw

all areas.  For the areas near an unm
ined solid pillar the m

axim
um

 am
ount of subsidence is

reduced (irrespective of the m
ining m

ethod) according to the graph show
n in Figure 5-5 based upon

w
ork by G

entry and A
bel.

The largest m
agnitude of subsidence that m

ay occur is 3.9 feet at a point 40 feet east of the
section line betw

een Sections 5 and 6 and 1522 feet south of the section line betw
een Sections 32

and 5.  The values w
ere calculated by reducing the coal heights show

n on Plated 5-2 by 20%
 w

hich
represents the unrecoverable coal in the pillared areas (using a six foot coal height), then m

ultiplying
by 70%

 to obtain the m
axim

um
 possible subsidence value from

 Figure 5-4 w
hich assum

es a w
orse

case scenario.  The subsidence values w
ere reduced according to Figure 5-5 for areas that border a

barrier pillar along the perim
eter of the lease show

n on Plate 5-2.  
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H
orizontal m

ovem
ent w

hich w
ould create slope failure along the escarpm

ent is not expected
to occur due to subsidence because only lim

ited coal outcrop occurs w
ithin the lease (the east side

of the lease area).  W
ithin that area of old w

orks no pillar extraction is anticipated.

A
s w

ith areas in the w
estern part of lease SL-062648 and at the C

o-O
p's Trail C

anyon and
B

ear C
anyon M

ines and the B
eaver C

reek #4 m
ine, no escarpm

ent failure has occurred.  H
orizontal

m
ovem

ent creating tension or com
pression cracks can not be projected due to the overburden

thickness and lack of jointing density and attitude data along the surface rock exposures.

In addition, G
EN

W
A

L w
ill second m

ine no closer than 200 feet to any outcrop (w
ith the

exception of portals) and, in accordance w
ith Forest Service Stipulation #20, no m

ining w
ill be done

w
ithin a zone that m

ight im
pact the Joes V

alley Fault.  This area is determ
ined by a 22 degree angle-

of-draw
 (from

 vertical) eastw
ard from

 the surface expression of the Joes V
alley Fault w

as used to
project the outer lim

its of subsidence.  Thus, subsidence w
ill not intercept the Joes V

alley Fault.  If
subsidence does occur along the w

estern perim
eter, all effects of the subsidence w

ill be m
aintained

w
ithin the m

ining perm
it boundary.  N

o perennial stream
s w

ill be affected.  O
n the D

ellenbach fee
tract m

ining w
ill not extend closer than 200 feet from

 the outcrop (other than portals) and no closer
than 50 feet from

 the property boundaries.  It should be noted that the m
ine projections and tim

ing
for the D

ellenbach tract, and the South C
randall lease and the U

-68082 lease m
od area are show

n
on Plate 5-2.

It is accepted practice in this area to use tw
o sources of inform

ation for subsidence
evaluation.  The sources are: 1) "Som

e Engineering G
eologic Factors C

ontrolling C
oal M

ine
Subsidence in U

tah and C
olorado",G

eologic Survey Professional Paper 969, by C
. R

ichard D
unrud,

1976, and 2) "SM
E M

ining Engineering H
andbook", V

olum
e 1, by A

rthur B
. C

um
m

ins and Ivan
A

. G
iven, 1973.  The conclusions based upon the above source m

aterial are tem
pered by on site

evaluation and actual experience based on sim
ilar m

ining conditions in late C
retaceous overburdens

w
ith sim

ilar thicknesses and strengths.  The surface area topography w
ithin the lease is show

n on
Plate 3-1, 3-1a, 1-1 and others.  The topographic m

ap show
s the relative steep sloping sides of the

canyons w
hich contains C

randall C
anyon C

reek, B
lind C

anyon C
reek, and H

orse C
anyon C

reek
w

here rock outcrops are abundant.  H
ow

ever, there are few
, if any, talus slopes.

5.25.10  Subsidence C
ontrol Plan

The Subsidence C
ontrol Plan contained herein addresses specifically those item

s that are
required by R

645-301-525 Pertaining to Subsidence.  This plan is an am
endm

ent to the original
application filed on D

ecem
ber 17, 1980, by G

EN
W

A
L the SU

B
SID

EN
C

E C
O

N
TR

O
L PLA

N
 FO

R
G

EN
W

A
L C

O
A

L C
O

M
PA

N
Y

, IN
C

., as prepared by D
avid A

. Skidm
ore and L. G

. M
anw

aring of 
C

oal System
s Inc., on A

ugust 28, 1981; and the M
id-term

 perm
it revisions dated 5-30-86.  The

form
at of the currently approved C

O
A

L SY
STEM

S report w
ill be used w

ith the conclusions based
upon the results of the drilling of the B

lind C
anyon seam

 w
hich w

as obtained in A
pril, 1985, and

the H
iaw

atha seam
 data obtained to date during m

ine developm
ent.  The original application w

as
subm

itted pursuant to the follow
ing: Title 40, C

hapter 10, U
tah C

ode A
nnotated, 1943, as am

ended,
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the "C
ooperative A

greem
ent betw

een the U
nited States D

epartm
ent of Interior and the State of

U
tah"; the Surface M

ining C
ontrol and R

eclam
ation A

ct (P. L. 95-87); and all regulations
prom

ulgated under those A
cts affecting m

ining operation conducted in the State of U
tah.

It should be noted that, according to the stipulations of federal lease U
TU

-78953, there w
ill

be no second m
ining or subsidence under Little B

ear C
reek w

ithin the South C
randall lease area.
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Surface Features and Facilities Subject to Subsidence.

A
n exam

ination of the surface area as w
ell as of state, federal, and county records indicate

there are no m
an m

ade structures, utilities right-of-w
ays and public or private resources necessitating

protection from
 subsidence (Plates 5-12, 5-13, and 5-3) w

ithin the m
ine perm

it boundaries. In
addition, aerial inspection of the perm

it and adjacent area confirm
ed the absence of existing m

an
m

ade structures.  The occurrence of subsidence w
ill not produce m

aterial dam
age or dim

inution of
value of properties or foreseeable use of lands.  Possible effects of m

ine subsidence on groundw
ater

resources are discussed in C
hapter 7.  C

reeks w
ithin the area include C

randall C
anyon C

reek, B
lind

C
anyon C

reek, and the left fork of H
orse C

anyon.  B
oth forks of C

randall C
reek are considered to

be perennial at least up to the federal lease boundary w
ith State Lease M

L-21568.

The surface in the area is controlled and adm
inistered by the U

nited States Forest Service
w

ith a sm
all southern parcel of land ow

ned by G
EN

W
A

L (Plate 2-1).  The land is used for dom
estic

grazing in the areas of gentle slope and w
ildlife habitat and recreation over the total acreage.  The

vegetative resources w
ill not be negatively im

pacted by subsidence.  Thus, the current land use is
expected to continue.  Sim

ilar m
ining conditions and practices exist at B

eaver C
reek #4 M

ine and
C

O
-O

P's Trail C
anyon and B

ear C
reek m

ines and no significant loss of vegetation has occurred at
those sites.

The C
randall C

anyon M
ine on the w

estern half of lease SL-062648 has experienced second
m

ining under conditions sim
ilar to H

untington C
anyon and has not experienced any vegetation

change, subsidence or escarpm
ent failure.  V

isual im
pact w

ill only be observed in the case of a total
escarpm

ent failure.  Tension cracks, if any do develop, as view
ed from

 the bottom
 of the canyons

w
ill not be visible and the m

axim
um

 subsidence of three feet w
hen view

ed from
 below

 and at a
distance of greater than ½

 m
ile w

ill not be visible.  A
s per the U

SFS, there is no m
arketable tim

ber
in the area of potential subsidence.

Since the original subm
ittal, several operations and construction m

odifications have been
subm

itted to satisfy regulatory com
pliance requirem

ents.  C
onsideration w

as given to the subsidence
experienced at nearby m

ines (C
O

-O
P, B

eaver C
reek #4) exhibiting sim

ilar overburden com
position

and m
ining m

ethods, on site inspections at the operating C
randall C

anyon, C
O

-O
P and B

eaver
C

reek #4 m
ines and calculation based upon a generally accepted form

ulas using lim
ited physical

coal strength data in determ
ining coal pillar sizes, barrier pillar design and direction of m

ining.  The
aforem

entioned m
ines w

ere observed from
 the surface to note any surface effects from

 subsidence
from

 pillar m
ining.  N

o substantial affects from
 m

ining have been observed.  The C
randall C

anyon
M

ine has pillared coal in areas w
ith as little cover as approxim

ately 200' of overburden.  The C
O

-O
P 
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and B
eaver C

reek #4 m
ines have pillared under the sam

e types of escarpm
ents as are located at the

C
randall C

anyon M
ine w

ith no apparent failures.

5.25.11  M
ethods of C

oal R
em

oval

The reserve area w
ill be m

ined in the room
 and pillar and longw

all m
ethods.  These m

ethods
are described in Section 5.23 of this chapter.

5.25.12  D
escription of Physical C

onditions

The depth of cover is show
n on Figure 6-6.  Seam

 thickness of the H
iaw

atha coal seam
 is

show
n on Plate 6-3.  The B

ear C
anyon and B

lind C
anyon seam

 thicknesses are show
n on Plates 6-4

and 6-5). Structure of the top of the H
iaw

atha seam
 is show

n on Figure 5-8. A
 description of the

Lithology of the area is found in appendix 6-6. O
ther m

ine progress, interval, subsidence, and
lithologic m

aps w
ithin this section and in the m

ine planning section also address the description of
physical conditions.

5.25.13  M
easures to Prevent Subsidence

In areas w
here m

ining m
ay cause undesirable surface m

ovem
ent, steps w

ill be taken to
control or prevent subsidence.  To prevent subsidence, perm

anent support can be achieved by
selectively m

ining certain areas, leaving support pillars of coal, and/or by not m
ining specific areas.

A
lthough planned subsidence is not projected outside of the perm

it area due to the m
ining of the

H
iaw

atha coal seam
 w

ithin the area of the C
randall C

anyon M
ine, potential subsidence m

ay occur
w

ithin areas of retreat m
ining sections.

The m
ain objectives are to delineate the areas w

ithin the lease and adjacent lands that m
ay

be affected by subsidence and to determ
ine the extent of the disturbance.  Significant guiding design

criteria are as follow
s:

1.
B

arrier pillars w
ithin the lease boundaries left intact to protect adjacent lands.

2.
First m

ining only areas w
hich significantly reduces the potential chances of

subsidence.

3. 
R

esearch indicates that a 20 degree "angle of draw
" be used to project m

axim
um

extent of subsidence.

A
 20 degrees angle-of-draw

 w
as used to project a protection area for perennial

stream
s w

ithin the m
ining area.  The 20 degree angle w

as determ
ined by tw

o
docum

ents w
hich show

 this angle of draw
 to be representative of the area.  A

 B
ureau

of Land M
anagem

ent letter  to the U
tah State D

ivision of O
il, G

as, and M
ining dated
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D
ec. 11, 1991 states that possible draw

 angle should be in the 15 to 20 degree range. 
This conclusion w

as m
ade on previous history  of subsidence occurring in the

W
asatch Plateau/B

ook C
liffs area. This letter is provided as A

ppendix 5-5.

A
ppendix 5-6 is a report, "Prelim

inary Study of Potential Subsidence O
ver the

G
EN

W
A

L C
oal M

ine".  This report includes subsidence calculations, subsidence
history, analysis, and charts w

ith final conclusions show
ing that there m

ay be a
m

axim
um

 subsidence result of 3 to 4 inches w
ithin the boundaries of the leased area,

and the angle of draw
 is expected to be approxim

ately 20 degrees.

4. 
Protection of perennial stream

s using only first m
ining directly under and w

ithin a
20 degree angle of draw

 of the stream
.  G

EN
W

A
L recognizes that the D

ivision of
W

ildlife R
esources, the D

ivision of O
il, G

as, and M
ining, and the U

nited States
Forest Service consider all perennial stream

s to be im
portant to w

ildlife.  A
 buffer

zone is show
n on Plate 5-2 w

here no subsidence w
ill take place until G

EN
W

A
L has

delineated those reaches w
hich exhibit perennial flow

, and show
n that m

ining
activity w

ill not adversely effect these stream
 reaches.

5. 
Protection of the Joes V

alley Fault.  A
s depicted on Plate 6-2, the m

axim
um

 possible
subsidence w

ith respect to a 22 degree angle of draw
 is w

ithin the perm
it area, A

s
show

n on Plate 5-2, M
ining Projections, all m

ining w
ill occur w

ithin the perm
it

boundary.  N
o m

ining w
ill be done w

ithin lim
its that m

ight im
pact the Joes V

alley
Fault. In accordance w

ith Forest Service Stipulation #20, a 22 degree angle-of-draw
(from

 vertical) eastw
ard from

 the surface expression of the Joes V
alley Fault w

as
used to project the outer lim

its of subsidence.  

6.
There are no plans to backfill any area of the m

ine w
ith w

aste m
aterial in order to

reduce subsidence.  In order to delineate the m
axim

um
 lim

it of possible subsidence
in the vicinity of the C

randall C
anyon M

ine area, a positive lim
it (draw

) angle of 20
degrees from

 vertical (70 degrees from
 horizontal) from

 the lease boundaries w
as

used.  A
 correction for topographic variability w

as m
ade in order to accurately

determ
ine the m

axim
um

 surface lim
it of subsidence.  The m

axim
um

 surface lim
it of

possible subsidence is show
n on Plate 6-2.  A

 discussion of the m
ethodology used

in determ
ining the m

axim
um

 lim
it of subsidence is given in A

ppendix 5-7.  D
raw

angles of 15 degrees or less have been observed in m
oderately strong overburdens

in the B
ook C

liffs.

The data contained in A
ppendix 5-2 w

ere used to determ
ine the potential for subsidence

under any perennial stream
s w

hich m
ay be present w

ithin the perm
it area.  Plate 7-16 defines the

perennial reaches of H
orse and C

randall C
anyons, as substantiated by field surveys in 1991 and

1992.  U
sing the data from

 Plate 7-16 only the low
er portions of C

randall C
anyon have perennial

sections under w
hich first m

ining m
ay occur. 5 - 24



O
verburden thicknesses in the upper perennial reaches of C

randall C
anyon have been

determ
ine to be about 540 feet.  U

sing a pillar size of 70 x 65 and the w
orst case analytical

condition, the factor of safety has been calculated to be 2.2. The coal outcrops w
ithin B

lind and
H

orse (both the north and south forks of H
orse C

anyon) C
anyons are above the perennial portions

of the stream
.  Thus, no subsidence w

ill occur under perennial sections of H
orse C

anyon (the B
lind

C
anyon drainage is ephem

eral).

A
ll state appropriated w

ater w
ithin the subsidence zone of the South C

randall lease area is
show

n on Plates 7-14 and 7-15.  Plates 5-2(H
) and 5-2(B

C
) show

 the m
ine plan for the South

C
randall lease area.  Plate 5-2(H

) show
s the m

ine plan for the U
-68082 lease m

od area.  These m
aps

depict w
hich areas w

ill be longw
alled (full extraction) and w

hich areas w
ill be developed as first-

m
ining only.  Subsidence Survey Letters of N

otification to surface ow
ners and w

ater conservancy
districts are included in A

ppendix 5-25.

The follow
ing state appropriated w

aters are located w
ithin the subsidence zone: 93-383, 93-

381, 93-483, 93-191, 93-190 and 93-1180.  Inform
ation about quality, quantity, and ow

nership of
these w

aters can be found in C
hapter 7, Table 7-6, and in A

ppendix 7-1.

5.25.14  Subsidence M
onitoring

The applicant com
m

its to im
plem

ent the proposed subsidence control plan and applicant
hereby incorporates the sam

e into this subm
ittal.  A

n aerial m
onitoring system

 for the C
randall

C
anyon M

ine w
hich has been accepted for im

plem
entation and vertical and horizontal control have

been established using ground control stations, show
n on Plate 5-5.  (The program

 is included as
A

ppendix 5-8).  B
aseline flight lines w

ere flow
n over Sections 31 and 32 of T15S R

9E, Sections 5
and 6 T16S R

7E, Sections 1 and 2 T16S R
6E, and Sections 35 and 36 T15S R

6E in O
ctober of 1989. 

Selected portions and/or all of Sections 34, 35, and 36 T15S R
6E and Sections 2 and 3 T16S R

6E
(Plate 5-5) w

ill be included in the 1995 Fall Survey to ensure that all projected m
ined areas w

ithin
LB

A
#9 are included in the subsidence m

onitoring program
.  C

ontrol points w
ithin and adjacent to

the leased area (including the South C
randall lease area) have been established and located by

surveying practices. Prior to m
ining the area w

as photographed and a pin m
ap w

as generated.

A
erial surveys w

ill be conducted by G
EN

W
A

L each year for the areas above and w
ithin the

20 degree angle of draw
 of the actual m

ined area.  B
ased on a w

ritten request by the Forest Service,
G

EN
W

A
L is revising the subsidence m

onitoring plan.  M
onitoring w

ill now
 be conducted annually

until subsidence of less than one foot has been m
easured for three consecutive surveys show

ing that
subsidence is substantially com

plete.

The follow
ing inform

ation w
ill be forw

arded to the D
ivision on an annual basis w

hen it
becom

es available:
1.

A
 current m

ap of the underground w
orkings w

ith areas delineated as to w
here the

second m
ining w

ill begin.
2.

The approxim
ate dates w

hen second m
ining w

ill com
m

ence and term
inate.

3.
The date of m

onitoring.
4.

The vertical and horizontal positions of all m
onitoring points and pins, directly over

and w
ithin the 20 degree angle of draw

 to the m
ined area, surveyed by aerial

photography for that specific year.
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There w
as and has been no evidence of escarpm

ent subsidence or failure.  There are no
further plans to m

onitor escarpm
ents in the area not visible from

 H
untington or C

randall C
anyons. 

The subsidence/escarpm
ent survey results w

ere recorded and subm
itted to the appropriate regulatory

authority.  N
o escarpm

ent failure occurred.

5.25.15  A
nticipated E

ffects of Planned Subsidence

If subsidence does occur, surface effects m
ay include m

inim
al ground low

ering and
tem

porary tensional fractures at the m
argins of the subsided area.  A

ny subsidence occurring on the
160 acre D

ellenbach fee tract should have m
inim

al effects on the surface.  There are no escarpm
ents,

raptor nests, archeology site, stream
s or springs located the D

ellenbach tract.  This tract (surface and
underground) is privately ow

ned by G
enw

al R
esources Inc.  The tract is w

ithin the presently
approved perm

it area and is included in the current subsidence m
onitoring plan.

Subsidence m
onitoring for the South C

randall lease area and the U
-68082 lease m

od area
w

ill be done according to the existing plan approved for the C
randall C

anyon m
ine.  Pre-subsidence

base-line aerial surveys have been com
pleted and the initial survey control m

onum
ents have been

installed on the ground.  A
dditional control points (m

onum
ents) w

ill be installed as m
ining

progresses.  (R
efer to Plates 5-2 and 5-5 for the location of the existing and future m

onum
ents.)

In m
uch of the area of the South C

randall lease area, both the H
iaw

atha and the B
lind

C
anyon seam

s are proposed for full extraction longw
all m

ining.  In these areas the com
bined

thickness of both seam
s ranges upw

ard to about 12 feet.  If surface subsidence in these areas is 80%
of total m

ined seam
 thickness, then it m

ay be possible to see nearly 10 feet of subsidence in som
e

areas of the lease after m
ining.  It should be noted that the Forest Service and B

LM
 have im

posed
a special stipulation in the South C

randall federal lease specifically to provide additional protection
to the Little B

ear spring system
.  These lease stipulations prohibit full-extraction m

ining in the
follow

ing areas;
a)

area under the Little B
ear stream

 channel w
ith less than 600' of overburden.

b)
area w

ithin 1000' of the southeast corner of the lease (to protect the M
ill Fork

graben.)
c)

area w
ithin 1000' of southern boundary of lease (to protect possible w

ater-bearing
fracture system

.)

G
EN

W
A

L personnel w
ill conduct a surface inspection of all areas w

here subsidence has
occurred no sooner than 6 m

onths but no later than 12 m
onths after extraction m

ining has occurred.

M
ultiple seam

 m
ining beyond spring site LB

-7 in Little B
ear C

anyon is contingent upon a
m

onitoring plan approved by the D
ivision in concurrence w

ith the Forest Service at least tw
o years

prior to m
ining in that area.
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5.25.16  M
itigation of D

am
ages

A
s previously presented w

ithin this chapter, no m
aterial dam

age or dim
inution of value or

foreseeable use of lands is expected to occur.  G
EN

W
A

L has been in consultation w
ith the B

LM
 and

received their concurrence w
ith the conclusions presented in this docum

ent, a copy of the B
LM

correspondence m
ay be found in A

ppendix 5-5.  D
isplacem

ent of w
ildlife due to subsidence m

ay 
be m

inim
al.  H

ow
ever, springs w

ithin the potential subsidence lim
it are a significant resource to the

local w
ildlife and m

ay be im
pacted.

Seeps and springs w
ithin the possible subsidence lim

it em
it w

ater from
 the  N

orth H
orn

Form
ation,  Price R

iver Form
ation, B

lackhaw
k Form

ation, and the C
astlegate Sandstone.  A

 lim
ited

num
ber of seeps and springs are found to issue from

 the B
lackhaw

k Form
ation and C

astlegate
Sandstone units w

ithin the area of possible subsidence lim
its.  These seeps and springs show

 only
lim

ited use by deer and elk.  Subsidence from
 m

ining in these areas w
ill have m

inim
al im

pacts on
w

ater supplies from
 seeps and springs in the vicinity of the m

ine.  W
ater m

onitoring and the
Probable H

ydrologic C
onsequences are discussed in detail in C

hapter 7 of this perm
it.  

Seeps and springs w
ithin the possible subsidence lim

it of m
ining em

it w
ater from

 the N
orth

H
orn and Price R

iver Form
ations 100 to 2100 feet (10 to 210 tim

es the coal bed thickness) above
the interval to be m

ined.  If repeated subsidence via roof failure occurs, elastic deflation is believed
to occur at a distance of nine coal seam

 thicknesses (90 feet) above the coal.  If any tension cracks
do develop, they should be sealed by clay m

igration occurring during elastic deform
ation.  A

s a
result, these seeps and springs should not be affected by subsidence.  H

ow
ever, m

onitoring w
ill be

conducted as described in C
hapter 7.

G
EN

W
A

L recognizes the fact that the D
ivision of W

ildlife R
esources, the D

ivision of O
il,

G
as, and M

ining and the U
SFS consider all seeps and springs to be im

portant to w
ildlife.  If, during

 the m
onitoring of the springs, non-clim

atic dim
inutions of flow

 from
 any seep or spring in the area

are substantiated, G
EN

W
A

L w
ill notify the D

ivision of W
ildlife R

esources, the D
ivision of O

il, G
as,

and M
ining, the State Engineer and the U

. S. Forest Service.  If docum
entation concludes that

m
ining efforts at the C

randall C
anyon M

ine have reduced or elim
inated the flow

 from
 the seeps and 

springs, then acceptable rem
edial action plans w

ill be subm
itted for approval and subsequently

installed.In the event subsidence negatively im
pacts grazing, the applicant w

ill com
pensate the ow

ner
or appropriate the party by paying the fair m

arket value for the loss experienced.  C
om

pensation w
ill

be m
ade after the grazing loss is proven to have resulted from

 surface subsidence related to the
operation of the C

randall C
anyon M

ine.

Should any structures such as roads, bridges, etc., be adversely im
pacted as a direct result

of subsidence directly related to the operation of the C
randall C

anyon M
ine, the operator w

ill repair
or replace the structure, w

hichever is m
ore econom

ical.  
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M
itigation for potential disruption to the Little B

ear Spring w
ill be accom

plished through
the construction of a w

ater treatm
ent plant w

hich w
ill provide replacem

ent w
ater for the spring if

m
ining activity in the South C

randall lease area affects the quality or quantity of the spring. 
C

onstruction of this w
ater treatm

ent plant w
ill be done under the provisions of a w

ater replacem
ent

agreem
ent betw

een G
EN

W
A

L R
esources, Inc. and the C

astle V
alley Special Service D

istrict w
ho

m
aintain culinary w

ater rights to Little B
ear Springs.  A

 copy of this w
ater replacem

ent agreem
ent

is included in A
ppendix 7-51.

Subsidence projections for the South C
randall lease area are depicted on Plates 5-2(H

) and
5-2 (B

C
).  Subsidence projections for the U

-68082 lease m
od area are show

n on Plate 5-2(H
).

The pow
erline that crosses the South C

randall lease w
as built by G

EN
W

A
L to serve the

C
randall C

anyon m
ine.   There are no other users on this line.  This pow

erline follow
s the highline

of the ridge and is m
ore than 1500' above the coal seam

 to be extracted.  D
ue to the depth of cover

no dam
age to this pow

erline is expected due to subsidence.  A
s full extraction m

ining approaches
under the pow

erline G
EN

W
A

L w
ill m

onitor the situation to ensure that the potential for dam
age to

the pow
erline is m

inim
ized.  M

ost of the pow
erline w

ithin the subsidence zone is visible from
 the

G
enw

al m
ine and can be inspected by m

ine personnel.  The section of line on the ridge w
ill be

inspected during annual subsidence m
onitoring.  M

uch of this line utilizes double pole X
-braced

structures w
hich are inherently stable in design.  This line is equipped w

ith ground fault protection
w

hich w
ill autom

atically and instantly de-energize the line in the event of any dam
age, including

grounding and/or short circuiting.  V
egetation has been cleared on either side of the pow

erline
w

ithin the right-of-w
ay.  The pow

erline runs over the area that w
as m

ined out by the A
R

C
O

 #4
m

ine, and there w
as no resulting dam

age.  If any dam
age occurs G

EN
W

A
L w

ill be out of pow
er and

w
ill im

m
ediately m

ake arrangem
ents for any necessary repairs.

It shall be noted that the extent of possible subsidence in the U
-68082 lease m

od area is
difficult to predict because the extent of m

ining in this area is extrem
ely speculative due to the low

coal (5' and less) in this area.  H
ow

ever, in keeping w
ith special lease stipulation #1 (see A

ppendix
1-15A

, A
ttachm

ent 3) there w
ill be no second m

ining (and hence no subsidence) in any areas w
here

the cover is less than 50 tim
es the seam

 height plus 50', or approxim
ately 300' overburden.  A

detailed discussion of this stipulation can be found in A
ppendix 3-20, (Final Environm

ental
A

ssessm
ent, M

odification of Federal C
oal Lease U

TU
-68082, U

.S. Forest Service.) 

G
enw

al has discussed the pow
erline situation w

ith officials of U
tah Pow

er &
 Light (D

ale
R

obertson), transm
ission and D

istribution; G
reg B

ean, System
 Engineering, and A

aron G
ibson,

C
ustom

er Service R
epresentative, verbal com

m
unication February 8, 2005).  These representatives

are very fam
iliar w

ith the surface effects of full extraction longw
all m

ining and are in agreem
ent that

the risk to this line is quite m
inim

al.  G
EN

W
A

L com
m

its to im
m

ediately notify the Forest Service
in the event of any dam

age to the pow
erline so that proper fire preventative m

easures can be
im

plem
ented as required.
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5.25.20  Subsidence C
ontrol

G
EN

W
A

L w
ill com

ply w
ith all provisions of the approved subsidence control plan and w

ill
correct any m

aterial dam
age resulting form

 subsidence to surface lands as a direct result of the
operation of the C

randall C
anyon M

ine.  This w
ill be done to the extent technically and

econom
ically feasible, by restoring the land to a condition capable of m

aintaining the value and
reasonably foreseeable uses w

hich it w
as capable of supporting before subsidence.

The m
ine plan is designed so that m

ining w
ill not result in m

aterial dam
age to perennial

stream
s or im

poundm
ents having a storage volum

e of 20 acre feet, or w
hich could result in

environm
ental degradation or safety hazards to stream

s and associated structures. 

5.25.30  Public N
otice of Proposed M

ining

A
t least six m

onths prior to m
ining, or w

ithin that period if approved by the D
ivision, all

ow
ners and occupants of surface property w

ill be notified, by m
ail, identifying specific areas in

w
hich m

ining w
ill take place, dates that specific areas w

ill be underm
ined, and the location or

locations w
here the operator's subsidence control plan m

ay be exam
ined.

5.26  M
ine Facilities

The existing surface facilities w
ere partially located in a predisturbed area and the only area

w
here the coal outcropped in the lease area.  The existing surface facilities are located in a very

lim
ited disturbed area.  The culvert expansion project adds the m

inim
ally necessary area for

additional and im
proved facilities.  The use of a 72" diam

eter culvert, through w
hich C

randall C
reek

is routed,  is the prim
ary feature used to m

inim
izing the disturbed area w

ithin the steeply sloped
canyon.  See Plate 5-3 for the surface layout and Plates 3-7, 3-8, and 3-9 and 5-20 for the prem

ining
land configuration.
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A
 construction sequence for the culvert expansion project is included in A

ppendix 7-50.

The new
 facilities w

ill incorporate several design features w
hich w

ill m
inim

ize the spread
of coal fines and dust com

pared to the existing facility.  

1)
W

ith the new
 system

, all coal w
ill be reclaim

ed by underground feeders located in
the reclaim

 tunnel below
 the coal pile.  D

uring norm
al operations, coal w

ill not have to be handled
by heavy equipm

ent (i.e. dozers and loaders) as w
ith the existing facility.

2)
The new

 coal pile w
ill be contained by the hillside on the south, the new

 upper m
ine

pad on the w
est, and the new

 road extension on the north.  This containm
ent w

ill help prevent the
pile from

 spreading.  C
oncrete road barricades (Jersey B

arriers) w
ill be placed along the outside

edge of the road from
 the new

 truck turnaround to the new
 loadout and beyond w

hich w
ill further

lim
it the spread of coal and coal fines onto the roadw

ay.  This new
 pile configuration is in contrast

to the existing design w
herein the coal pile is located im

m
ediately adjacent to the road and m

igration
of coal onto the roadw

ay is not uncom
m

on especially w
here m

obile equipm
ent is constantly w

orking
the pile during the loading and reclaim

 process.

3)
The new

 truck loadout w
ill be constructed outside of the road alignm

ent in contrast
to the existing facility w

here the loadout is situated directly w
ithin the roadw

ay.  B
ecause the new

loadout w
ill be a state-of-the-art com

puter controlled facility, coal spills w
ill be m

inim
al com

pared
to the existing facility.  H

ow
ever, w

hat little coal spillage that m
ay occur w

ith the new
 system

 w
ill

be cleaned up im
m

ediately and coal fines w
ill report directly to the new

 sedim
ent pond w

ithout
being sw

ept across the roadw
ay as is now

 the case w
ith the existing facility.  W

ith the new
 facility,

the coal pile, crusher facility and loadout w
ill all be located on the sam

e side as the sedim
ent pond

and aw
ay from

 the existing roadw
ay.

A
 Forest Service road use perm

it w
as obtained from

 the U
nited States Forest Service, M

anti-
La Sal N

ational Forest, Price, U
tah in order to upgrade, use, and m

aintain the road to the m
ine

perm
it area.  This Forest D

evelopm
ent road does not lie w

ithin the perm
it area and is not included

as part of this perm
it application.  The Forest Service road that lies w

ithin the disturbed area
boundaries is included in the perm

it area for the purpose of drainage control.

The topsoil w
as stripped according to the plan, stockpile, and seeded w

ith the topsoil
stockpile seed m

ix.  The topsoil stockpiles are protected from
 encroachm

ent by placing earthen
berm

s, straw
 bails, silt fences, or equivalent w

here needed.

There are no pre-existing structures or facilities located w
ithin the perm

it area.  G
EN

W
A

L
has constructed a m

etal building (80' x 40') that is  used as an outside shop.  A
 new

 w
arehouse and

office com
plex (50' x 25') has been built east of and connected to the existing shop.  A

n additional
30' x 20' shop bay has been approved for construction by the D

ivision and is projected to be
constructed in the future.
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D
uring the sum

m
er of 1990, a pow

er line from
 U

tah Pow
er &

 Light w
as brought in across

the top of the canyon.  A
t this tim

e the use of the diesel generator w
as term

inated.  Presently, a state
of the art substation and transform

er provide all pow
er needs.  The high voltage lines from

 the
substation to the m

ine are run underground in cem
ent covered conduit thus elim

inating the need of
overhead pow

er poles and transm
ission lines.

The oil storage and fuel containm
ent area (80' x 20') is located at the w

est end of the old
loadout area.  This containm

ent area is of sufficient volum
e to hold the volum

e of the largest storage
tank found w

ithin the containm
ent area plus any additional storm

 w
ater .  The containm

ent area has
a valve connected to the drain inside the w

all. The valve and drain w
ill provide a m

eans for
rem

oving any spills or w
ater in the containm

ent area.  A
 certified SPC

C
 plan outlining em

ergency
action as per R

645-301-730 is available at the m
ine site (A

ppendix 5-10).  R
efer to Plate 5-3 for all

surface buildings and structures.

A
n underground bathhouse has been constructed to provide show

er and sanitary facilities
for the m

iners.  This underground bathhouse w
as designed and installed in accordance w

ith all State
H

ealth, M
SH

A
, and Forest Service regulations. These agencies w

ere contacted prior to the design
and im

plem
entation for their input and approval as necessary.  The w

ater and sew
age plans can be

found in A
ppendix 5-11 and 5-12, respectively.

A
fter the South C

randall portals w
ere constructed, three sm

all m
aterial storage sheds w

ere
placed on the site near the portals (see Plate 5-3).  These sheds are all less than 20' x 25' and are of
tem

porary type construction.  They are used to store foof-bolt resin, electrical parts and other
m

iscellaneous item
s.  These sheds w

ill be rem
oved prior to final reclam

ation.

Tw
o m

ine fans located on the surface, as show
n on Plate 5-3, are used to ventilate the m

ine
w

orkings to insure a sufficient am
ount of oxygen for m

ine em
ployees to continue operations w

ithin
the m

ine.  O
ther structures such as cem

ent guard rails and cem
ent w

alls have been constructed, w
ith

the D
ivision's approval, and are listed w

ithin pages 5-33 and 5-34. This list includes the approxim
ate

date of com
pletion of each structure and the description of each construction project.  

Shotcrete w
as sprayed onto the cut-slope above the portals, the portal roads, and the coal

storage area, as show
n on Plate 5-3.  A

 4" square w
ire m

esh w
as used, being spaced approxim

ately
1" to 2" aw

ay from
 the existing slope.  The w

ire m
esh w

as secured to the slope w
ith standard m

etal
clips and bolts.  Tw

o-inch PV
C

 pipe, perforated for drainage, w
as inset 2 to 3 feet into the slope at

tw
o different elevations, approxim

ately 6" to 12" from
 the bottom

 of the project and 12" to 24" from
the top of the project.  These pipes w

ere spaced 6 to 10 feet apart for the entire length of the project,
w

ith  2" to 4" of shotcrete then being sprayed onto the w
ire m

esh.  The intent of the project is to
stabilize the cut slope to elim

inate sloughage and enhance safety for personal.



Specifications for Shotcreting C
ut Slopes

A
verage slope:

1/3:1
M

atting:
11 gauge 2" x 4" or 9 gauge 4" x 4" w

ire m
esh

6' w
ide x full length of slope

Securem
ent:

5/8" x 24" long bolts w
/ plates or

3/4" x 24" long rebar type anchors w
/ plates

D
rainage:

2" PV
C

 pipe, 24" long, perforated, located
at top and bottom

 of slope, 6' to 10' on
centers.  Pipes w

ill be inset into the slope
w

ith the end extending outside the shotcrete.
D

rainage of the slope w
ill be collected by

the 2" PV
C

 pipes and allow
ed to flow

 to the
outside of the shotcrete.

Shotcrete:
1800 lbs sand

(per batch)
800 lbs pea gravel
425 lbs cem

ent
400 lbs fly ash

A
pplication:

A
pplied w

ith a R
eed Sova III or

R
eed M

40 pum
p w

/ accelerator.
M

inim
um

 thickness applied 2"

See Figure 5-10 for a cross sectional detail of shotcrete application.

This M
R

P covers the expansion of the surface facilities as show
n on Plate 5-3.  It should be

noted that this represents the initial phase of the C
randall C

anyon m
ine surface im

provem
ent.  A

s
show

n, surface im
provem

ents w
ill include a new

 intake portal, a new
 belt conveyor portal and a new

fan portal.
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The new
 portals w

ill be constructed along the south side of the upper pad of the existing
m

ine-yard (refer to Plate 5-3).  This area is presently serving as the parking lot and m
aterial storage

yard.  The new
 portals w

ill consist of an intake portal, a fan portal, and a belt portal.  The intake
portal w

ill be used to accom
m

odate fresh air intake into the m
ine, and also to provide prim

ary travel
access into the m

ine for em
ployees and m

aterials.  The fan portal w
ill support a ventilation fan

w
hich w

ill suck return ventilation air out of the m
ine.  The belt entry w

ill be located south of the
existing coal pile and w

ill contain the m
ain conveyor belt hauling coal out of the m

ine.

C
onstruction of the portals w

ill be done w
ithin the existing perm

itted disturbed area
boundary.  The existing disturbed area boundary w

ill not be increased.  The existing sedim
ent pond

has been sized to accom
m

odate this new
 portal construction area, so no changes to the sedim

ent
pond w

ill be required.  Except for adding a new
 culvert under the access ram

p to the new
 portal,

none of the previously approved and existing surface drainage structures w
ill be affected.

In the area of the new
 south portals, the base of the coal seam

 is located approxim
ately 17'

above (i.e., higher than) the level of the existing m
ine-yard.  A

n earthen ram
p w

ill be constructed
on the existing pad to gain access up to the level of the coal seam

.  In the area of the intake and fan
portals, the existing hill slope w

ill be excavated w
ith a back-hoe to expose the coal seam

 in
preparation for construction of the portal canopies.  A

 sm
all elevated pad w

ill also be constructed
in front of the fan portal on w

hich the m
ine fan can later be installed.  This fan pad w

ill be
constructed as a continuation of the access ram

p leading to the intake portal.  The access ram
p to

the intake portal and the fan pad w
ill be constructed partially using the earthen m

aterial generated
in the process of facing up the coal seam

 and partially using fill m
aterial hauled in from

 an off-site
borrow

 source.  The im
ported fill m

aterial w
ill com

e from
 the sam

e source (i.e., the sam
e borrow

pit) that supplied the pad m
aterial for the recently com

pleted surface expansion.  This borrow
 site

w
ould be the N

ielson C
onstruction com

m
ercial borrow

 pit located in H
untington C

anyon below
 the

pow
er plant.  A

s the access ram
p is being constructed a new

 culvert (C
-11A

) w
ill be added to handle

sheet flow
 drainage from

 the upper m
aterial yard (see Plate 7-5).

A
s the access ram

p and fan pad are constructed from
 the existing yard surface up to the level

of the coal seam
 outcrop, som

e of the new
 fill m

aterial w
ill be placed up against the intervening

existing undisturbed slope.  Part of the access ram
p/fan pad w

ill therefore be constructed on top of
the existing slope.  B

efore this ram
p/pad is constructed, topsoil along the existing slope below

 the
fan pad and access ram

p w
ill be protected in-place using a geotextile cover placed along the

undisturbed slope under the fill m
aterial.  This topsoil protection technique w

ould be identical to the
approved m

ethod used during construction of the existing surface expansion facilities (Phase I
surface expansion).

A
fter the access ram

p and fan pad have been constructed (and the underlying in-place topsoil
protected w

ith geotextile), the portal excavation can begin.  Prior to starting the portal cuts, the
existing topsoil at the portal sites w

ill first be salvaged.  Topsoil conditions along the south slope 
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portal area is sim
ilar to the conditions at the adjacent coal pile area w

here topsoil w
as salvaged

during A
ugust, 1998.  This topsoil salvage effort is described in appendix 2-5, Part II, prepared by

Pat Johnson, soil scientist.  A
t that area, according to M

s. Johnson’s report, the depth of true topsoil
w

as 3" but an average of 8" - 9" of m
aterial w

as taken due to the operating nature of the backhoes
w

hich w
ere em

ployed in the salvage process.  In addition, an intensive soil inventory and site
investigation w

as perform
ed on the south slope on A

ugust 18, 1998 and is included in A
ppendix 2-6.

In order to m
inim

ize the area of additional disturbance associated w
ith the construction of

the south portals these portals w
ill be constructed by excavating individual pockets into the hillside

for each portal rather than along a com
m

on highw
all.  Topsoil has already been rem

oved from
 the

belt portal site.  B
y utilizing individual pocket cuts for the portals the total area of new

 disturbance
is expected to be less than 4500 sq. ft. (0.11 acres).  Topsoil w

ill be rem
oved from

 the areas of the
south portal pocket cuts prior to excavation as described in Section 2.31.1.  A

ccording to the
N

yenhuis survey, the upper tw
o feet (24 inches) is suitable for salvage.  B

ased on the N
yenhuis soil

survey it is anticipated that approxim
ately 9000 cu. ft. (333 yds.) of topsoil w

ill be salvaged from
the intake and fan portal cuts.

The salvaged topsoil w
ill be stored on the existing topsoil pile #4 located off-site at the

bottom
 of C

randall C
anyon.  This topsoil pile is constructed on Forest Service land under a Special

U
se Perm

it issued on 8/17/87.  This pile #4 w
as originally constructed in 1997 during Phase 1 of the

surface facility expansion.  A
t that tim

e it w
as designed and constructed sufficiently large to

accom
m

odate the additional topsoil storage requirem
ents for the Phase 2 south portal construction. 

The Forest Service has concurred w
ith the addition of the south portal topsoil to this pile.  A

ll topsoil
rem

oval, salvage and storage w
ill be over-seen, directed and m

onitored by an independent soils
scientist approved by the D

ivision.  A
 report of the topsoil salvage operation w

ill be prepared by the
soil scientist and added to the M

R
P upon com

pletion as A
ppendix 2-5, Part III.

A
fter the portal sites have been faced up construction of the portal canopies w

ill begin. 
These canopies w

ill be constructed from
 6" steel I-beam

s and 1/4" steel plate according the M
SH

A
guidelines.  These canopies w

ill m
easure approxim

ately 8' high by 20' w
ide and w

ill extend
underground as far as needed to insure adequate roof protection.  The canopies w

ill be anchored to
concrete footers.  These canopies w

ill provide a safe structure from
 w

hich the m
iners can begin

driving the entries back into the coal seam
.  These portal canopies w

ill be sim
ilar to the existing

portal canopies.  A
fter the intake and fan entries have been driven into the hillside and connected

together underground w
ith a cross-cut, w

ork can then be started on construction of the m
ine fan

installation.  The fan w
ill be an 8' diam

eter Spendrup or Joy axial vane (or equivalent) electric
pow

ered fan.  It w
ill not have a diesel pow

ered back up.   It w
ill be m

ounted on concrete foundations
located on the new

ly constructed fan pad.  The fan installation w
ill be very sim

ilar to the existing
fan structure.  W

hile the fan is being installed, the m
iners w

ill drive the belt entry from
 inside the

m
ine out to the belt portal.  D

uring this phase of developm
ent, m

ined coal w
ill be m

oved aw
ay from

the surface w
ith a front-end loader, a m

obile radial stacker, or som
e other tem

porary m
eans of

conveyance.  A
fter the belt portal connection is com

pleted, a new
 conveyor truss w

ill be 
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installed from
 a concrete landing at the belt portal out to the existing coal pile.  The conveyor w

ill
be 48" w

ide, supported on a steel box truss w
hich w

ill extend from
 the new

 portal to the existing
stacking tube.  A

n interm
ediate bent support m

ay be required, depending on final engineering.  If
this bent is required it w

ill be anchored to a concrete foundation constructed on the existing coal pad. 
The conveyor w

ill be covered to m
inim

ize fugitive dust.  The air quality perm
it w

ill be revised prior
to construction to include the new

 conveyor (see A
ppendix 5-23).  This truss/bent structure w

ill be
sim

ilar to the existing truss/bent structure, but only one fourth as long.  A
ll coal from

 the m
ine w

ill
then be delivered directly to the existing coal pile and w

ill be crushed and loaded on trucks through
the existing coal handling facilities.

The access ram
p leading into the portals w

ill be approxim
ately 100' long and 20' w

ide.  It
w

ill have jersey barrier guards along both sides.
The ram

p w
ill be constructed from

 the im
ported

fill m
aterial, laid dow

n in 12" - 18" lifts, and com
pacted to 90%

.  The only vehicles using the ram
p

w
ill be underground m

ine vehicles going in and out of the m
ine.  Therefore the ram

p is not
considered a road.  D

rainage from
 the ram

p w
ill be handled by the existing drainage structures and

the new
 culvert (C

-11A
) as show

n on Plate 7-5.  It is estim
ated that approxim

ately 3500 cubic yards
of fill w

ill be needed to construct the access ram
p/fan pad.  This quantity w

ill be verified after
construction on the as-built plans.

Pow
er, w

ater, com
m

unications, and other m
ine infrastructure w

ill be supplied to the south
portals as an extension of the pre-existing C

randall C
anyon M

ine facilities.

Figure 5-11 depicts a typical cross-section through the south portals, show
ing the pocket cut,

access ram
p, in-situ soil geotextile protection, and the portal canopy construction.

Figure 5-12 depicts a typical cross section along the south portal conveyor belt structure.
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G
EN

W
A

L is also considering a second possible option for constructing the south portal
intake and fan portals.  Instead of constructing a ram

p up to the level of the coal seam
, short tunnels

w
ould be driven from

 the existing yard level up to the coal seam
.  In this scenario the pocket cuts

w
ould be be m

ade into the hillside low
er dow

n at the sam
e level as the existing pad.  This level is

approxim
ately 15' below

 the base of the coal seam
.  Since the coal seam

 sits directly on top of the
Star Point Sandstone, this sandstone out-crops at the existing yard level.  Tunneling w

ould begin in
the sandstone and ram

p up underground to the coal seam
. 

If the tunnels are driven at an incline of 10%
 they w

ill be about 160' long to w
here they

intersect the base of the coal seam
.  A

t 8' high and 20' w
ide, excavation of the tw

o tunnels (intake
and fan) w

ould generate approxim
ately 1900 cu yds. of m

aterial during construction.  This tunnel
excavation m

aterial w
ill consist of sandstone m

ixed w
ith coal.  This excess m

aterial w
ould be

disposed of by placing it in a 6' deep layer along the existing fill bank located betw
een the upper

m
aterial yard and the coal storage pad.  This em

bankm
ent is part of the designated coal storage area

and currently is covered w
ith coal.  Therefore, after the tunnel excavation m

aterial is layered onto
the em

bankm
ent, it too w

ill be covered over by the active coal pile for the rem
aining life of the

m
ine.  R

efer to Figure 13-a and 5-13b for m
ore details of this tunneling construction option. 

U
pon final reclam

ation the tunnel excavation m
aterial w

ould be hauled back into the m
ine

tunnels w
here it w

ould be sealed up prior to backfilling the portals.  B
ackfilling and reclam

ation of
the portal pocket cuts w

ould be the sam
e regardless of w

hether the ram
p or tunnel option is selected. 

If G
EN

W
A

L elects the tunnel construction option, topsoil w
ill be salvaged in exactly the sam

e
m

anner as described previously.  The am
ount of topsoil salvaged, stored and redistributed w

ould be
the sam

e regardless.  If the tunnel option is selected, there w
ould be no additional in-place topsoil

required to be protected w
ith geotextile, because there w

ould be no fill m
aterial placed up against

the hillside. 

If this option is selected, G
EN

W
A

L com
m

its to ensuring the protection of the hydrologic
balance for surface and groundw

ater system
s as required by R

645-301-731.  The tunnel excavation
m

aterial w
ill be tested for acid- and toxic-form

ing m
aterial and the analytical results of this testing

w
ill be presented to the D

ivision.  The hydrologic balance w
ill be protected in the follow

ing m
anner.

a)
The excavation m

aterial w
ill consist of fragm

ented Star Point sandstone.  This
sandstone outcrops naturally in the m

inesite area and is one of the m
ajor geological

features w
hich determ

ine the character of C
randall C

anyon and m
any other canyons

in the W
asatch Plateau.  This predom

inant sandstone is not know
n to be acid- or

toxic-form
ing anyw

here in the U
tah coalfields.  H

ow
ever, further site-specific testing

of the sandstone w
ill be conducted prior to any construction. 
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b)
The proposed location of the m

aterial storage is on top of the existing pad fill.  A
ny

runoff from
 this area w

ould report to the existing sedim
ent pond.

c)
The existing pad fill in the proposed storage area varies betw

een 10' and 40' thick
over the bypass culvert and is densely com

pacted.  This thickness of com
pacted fill

m
aterial is sufficient to preclude any leaching dow

nw
ard into the bypass culvert or

groundw
ater.
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5.26.10  C
oal H

andling

C
oal exits the m

ine on a 48" conveyor belt, is transferred onto 48" overhead conveyor belt
and drops into the run of m

ine coal stockpile.  The coal is reclaim
ed from

 the stockpile and is
conveyed to crusher station.  C

rushed coal is then conveyed directly to the silo.  From
 the silo, it is

w
eighed and loaded into coal trucks.

A
n autom

ated coal processing facility has been installed at the G
EN

W
A

L m
ine site.  The

facility, as-built layout, can be found on Plate 5-6.  D
esign calculations are located in A

ppendix 5-
13.

C
oal from

 the m
ine is delivered to a concrete stacking tube.  This structure w

ill support a
nom

inal 30,000 ton storage pile.  The coal is reclaim
ed from

 the pile through an underpile
draw

dow
n system

 designed to feed a reclaim
 conveyor.  R

eclaim
ed coal is screened and crushed to

a 2 x 0 product, then transported to a com
puter-operated batch-w

eight truck loadout facility.  From
there it is loaded into the trucks and transported off the m

inesite to m
arket.  The new

 surface
facilities has been painted a neutral gray color to blend w

ith the existing environm
ent w

ith m
inim

al
visual obtrusiveness.

A
fter the new

 facilities are operational, the old loadout facilities w
ere com

pletely dism
antled

and rem
oved from

 the site.  The truck scales w
ere also rem

oved and the road repaved and re-
established as a tw

o lane road m
eeting Forest Service standards.  C

oal and coal debris w
ill be

cleaned from
 the loadout area and from

 around the existing retaining w
all area.  The rehabilitated

loadout site w
ill be used for storage of snow

 and/or road traction m
aterial in the w

inter tim
e and

other suitable storage needs in the sum
m

er tim
e.  A

 slotted culvert has been installed on the roadw
ay

below
 this storage area.  The slotted drain w

ill direct any road runoff and m
aterial tracked dow

n the
road into the sedim

ent pond for treatm
ent.

5.26.12  Pow
er System

, T
ransm

ission L
ines, Substations, Feeders

Pow
er for the m

ine, both underground and surface use, is provided by transm
ission lines

from
 U

tah Pow
er, and Light.  The  substation and transform

er built by PEM
C

O
 provides 7200 volts

to surface and underground pow
er centers.  The pow

er lines run in underground cem
ent covered

conduit from
 the substation to a visual disconnect located by the bathhouse portal.  From

 the visual
disconnect it travels through 4" steel conduit into the m

ine.  A
ll electrical installations m

eet the
appropriate 30 C

FR
 Part 75 and 77 M

SH
A

 regulations.  The placem
ent of electrical installations can

be found on Plate 5-3.  Plate 5-8 gives a detailed layout of the  substation and transform
er facility.

U
tility poles located on the surface w

ill be constructed to protect raptors, all w
ires w

ill be
insulated and there w

ill be no exposed conductors.  A
ll electrical installations w

ill be done in
accordance w

ith M
SH

A
 regulations.
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5.26.13  Surface E
quipm

ent

U
nderground supply equipm

ent w
ill be used on the surface as needed.  The follow

ing is a
list of equipm

ent used exclusively on the surface:

Fork Lift
Snow

 Plow
Front End Loader

Pick-up Trucks
D

iesel Tractors
B

obcat tractor
D

ozer

5.26.14  C
ulinary W

ater System

The culinary w
ater used at the m

ine is purchased from
 a vendor w

ho is supplied from
 a state

approved w
ater system

, or taken from
 the deep w

ell (M
W

-1)  located at the m
ine portals.  This deep

w
ell has been installed in accordance w

ith state health regulations for culinary use.  The culinary
w

ater is placed in containers designed for this purpose.  D
rinking w

ater at the m
ine is provided as

bottled w
ater.

The w
ater used underground is placed in the m

ine sum
ps located underground.  The location

of the sum
ps w

ill change as m
ining progresses across the reserve and w

ill not rem
ain in any one area

perm
anently. 

5.26.15  Sew
age System

The bathhouse, located underground, and a new
 proposed bathhouse for the culvert

expansion project is designed and constructed in accordance w
ith the State H

ealth D
epartm

ent’s
rules and regulations.  The sew

age w
ill be contained in a concrete holding tank and pum

ped by a
licensed contractor and disposed of at a State approved sew

age treatm
ent plant.  The sanitary

facilities underground w
ill com

ply w
ith all M

SH
A

 regulations.  The sew
age facility can be found

in A
ppendix 5-12.

5.26.16  Sedim
entation C

ontrol Structures and W
ater T

reatm
ent Facilities

The existing sedim
entation pond w

as reconstructed during the 1986 and 1989 construction
seasons and enlarged during the culvert expansion project in accordance w

ith R
645-301-526.300,

as detailed in the R
unoff and Sedim

ent C
ontrol Plan located in C

hapter 7.

U
nderground sum

ps w
ill be built in order to effectively treat underground w

ater before
discharging into C

randall C
reek, refer to Plate 5-4 for the sum

p locations.  A
ll discharge into the

creek w
ill m

eet effluent lim
itations of the U

PD
ES perm

it and m
onitored in accordance w

ith that
perm

it, (A
ppendix 5-14).  The sedim

ent pond and the underground sum
ps are the only w

ater
treatm

ent facilities proposed at the m
ine site.

In the fall of 2009 the com
pany constructed a facility on the surface to treat the excessive

iron content in the m
ine discharge w

ater.  D
etails of this facility can be found in A

ppendix 7-65. 
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5.26.21  U
tility Installation and Protection

A
ll coal m

ining and reclam
ation operations w

ill be conducted in a m
anner w

hich m
inim

izes
dam

age, destruction, or disruption of services provided by oil, gas, and w
ater w

ells; oil, gas, and
coal slurry pipelines, railroads; public utilities; etc. w

hich pass over, under, or through the perm
it

area, unless otherw
ise approved by the ow

ner of those facilities and the D
ivision.

5.26.22  O
peration of Support Facilities

Support facilities w
ill be operated in accordance w

ith a perm
it issued for the m

ine to w
hich

it is incident or from
 w

hich its operation results.

5.26.3  W
ater Pollution C

ontrol

See "W
aste D

isposal Plans" under the M
ining O

peration section of this chapter.

In the fall of 2009 the com
pany constructed a facility on the surface to treat the excessive

iron content in the m
ine discharge w

ater.  D
etails of this facility can be found in A

ppendix 7-65

5.26.4  A
ir Pollution C

ontrol

C
oal m

ining and reclam
ation activities w

ill be conducted in accordance w
ith R

645-301-420
and the A

ir Q
uality A

pproval O
rder issued by the U

tah D
ivision of A

ir Q
uality (A

ppendix 4-7).

5.27  T
ransportation Facilities

The coal from
 the m

ine w
ill be transported to the rail loadout or final destination by truck. 

The trucks are typical 45 ton tandem
 trailer coal haulers used in the U

tah coal fields.  G
EN

W
A

L
uses a loading site on the U

tah R
ailw

ay located at M
ohrland, U

tah, a loading facility on the Southern
Pacific R

ailw
ay in W

ellington, U
tah, and other independently ow

ned loadouts w
ithin the

C
arbon/Em

ery county area.

The Forest D
evelopm

ent R
oad from

 H
untington C

reek to the truck turn around area w
as

constructed under the definition of a class one road and w
ill be m

aintained as a prim
ary road, in

com
pliance w

ith the road use perm
it issued by the U

. S. Forest Service, M
anti-La Sal N

ational
Forest.  The forest access road w

ill rem
ain as part of the post m

ining land use in accordance w
ith

the Forest Service Perm
it (A

ppendix 1-2).  The Forest Service A
ccess R

oad, upgraded under the
definition of a class tw

o road, is m
aintained as a prim

ary road.  The road connects the m
ain pad area,

the truck turn around area, and the Forest Service Parking/Turnaround to the H
untington C

anyon
R

oad (State R
oute 31).  The road is designed, m

aintained and w
ill be restored in accordance w

ith
the Forest Service road use perm

it.  

The road from
 the low

er pad area to the upper pad area w
as built under the definition of a

class tw
o road and is m

aintained as a prim
ary road.  It is designed (as show

n on Plate 5-10),
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m
aintained and restored in accordance w

ith R
645-301-527.120.  The A

ncillary road to the portal
area w

as built under the definition of a class three road and w
as designed (as Show

n on Plate 5-10),
is m

aintained and restored in accordance w
ith R

645-527.130.

The Forest Service D
evelopm

ent road has been designed and w
as approved by the U

SFS
prior to construction.  The design draw

ings are on file w
ith the M

anti-La Sal N
ational Forest in

Price, U
tah.  D

uring the 1991 construction season G
EN

W
A

L R
esources Inc. im

proved and asphalted
the Forest Service D

evelopm
ent road and surface facilities area of the C

randall C
anyon M

ine (as
show

n on Plate 5-3).  The im
provem

ent inform
ation covering the haul road and facilities area is

addressed in A
ppendices 5-15, 5-16, and 5-17.

The Forest Service road (prim
ary road) is utilized by coal haul trucks, m

ining equipm
ent (on

a lim
ited basis), support vehicles, em

ployees, and recreational users (public).  The tw
o roads located

on the perm
it area, the portal pad road and the access road to the m

ain pad, are utilized by both
surface and underground m

ining equipm
ent, support vehicles, and em

ployee vehicles.  The ancillary
road to the portal area is utilized by service vehicles on a very lim

ited basis.  The ancillary road to
the upper unused area has been reseeded. 

The forest parking area past the m
ine site w

as preserved for  recreational/forest service
parking and w

ith verbal approval for the short term
 storage or m

ine equipm
ent being

onloaded/offloaded or m
oved as a part of upgrading or retrofitting.

B
ecause of the lim

ited space available at the existing site, snow
 rem

oval and storage is now
a problem

.  C
urrently, under agreem

ent w
ith the Forest Service, lim

ited snow
 storage is allow

ed in
the Forest Service trailhead parking area.  This practice is less than ideal how

ever.  Snow
 storage

in this area lim
its the am

ount of available public parking.  Snow
 m

elt and runoff from
 the snow

piles
often m

akes the parking area m
uddy in the springtim

e and m
akes sedim

ent control into nearby
C

randall C
reek m

ore challenging.  The expanded operations area should relieve congestion at the
site and free up both the parking area and the Forest Service road and m

ake snow
 storage in the

parking area unnecessary.  Snow
 storage w

ill becom
e available in the area of the existing loadout

facilities once these facilities have been rem
oved and the area cleaned up properly as part of the

overall site expansion project.  Snow
m

elt from
 this new

 storage area w
ill be able to report directly

to the sedim
ent pond located nearby.  There w

ill be absolutely no snow
 storage in the sedim

ent pond
itself.

A
fter construction of the surface expansion is com

pleted, the Forest D
evelopm

ent R
oad

50248 w
ill be returned to double lane w

idth through the perm
it area to the Forest Service trailhead

parking area.  This w
ill be accom

plished by the follow
ing:

a)
The existing loadout facilities w

ill be rem
oved and cleaned up and the road w

ill be
w

idened, realigned, and repaved through this area.

b)
The existing truckscales and exit ram

p w
ill be rem

oved from
 the m

iddle of the road
and the roadw

ay w
ill be re-established and repaved in this area.
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c)
The existing oil storage shed w

ill be rehabilitated and the roadw
ay w

ill be regraded
and repaved in this area.  This storage facility has been designed and constructed to adequately
contain the volum

e of the largest storage tank plus the additional volum
e of any direct precipitation

w
hich m

ay accum
ulated w

ithin the containm
ent area.

d)
The existing roadw

ay from
 the loadout up to the truck turnaround area w

ill be
w

idened by approxim
ately 15 feet.  This w

ill result in an additional (third) lane w
hich can be used

by the trucks as a stacking lane as they w
ait to enter the loadout to be loaded.  This w

ill free up the
existing road for unobstructed tw

o-w
ay, tw

o lane traffic to facilitate public use of the road for Forest
related activities.

e)
The turn-around area w

ill also be w
idened to allow

 the trucks to turn in a standard
counter-clockw

ise direction and thereby elim
inate the present practice of clockw

ise cross traffic
turnarounds.

f)
C

onstruction of the high speed, high efficiency truck loadout w
ill in and of itself help

m
inim

ize the congested conditions w
hich now

 exist w
ithin the m

ine site.  Presently trucks are often
forced to stop along the Forest Service road w

hile w
aiting to be loaded.  The expanded coal storage

capabilities and the new
 high-speed truck loading facilities w

ill allow
 the trucks to be loaded in a

continuous, uninterrupted basis, thereby elim
inating the m

ajor cause of tie-ups and congestion.

g)
A

fter the Forest Service road has been re-established, (i.e. realigned and repaved) 
the roadw

ay w
ill be striped to properly delineate the travelw

ay through the m
ine site areas to the

Forest Service Trailhead.  The travel lanes w
ill be clearly m

arked to help separate public traffic on
the road from

 truck traffic associated w
ith the coal operations.  Signs w

ill also be installed to direct
the public to the trailhead and to instruct the public as to w

hich areas w
ithin the m

inesite should be
avoided in order to prevent conflicts w

ith the ongoing operations.  These direction signs w
ill be

readily visible to the m
otoring public and w

ill conform
 to the M

anual of U
niform

 Traffic C
ontrol

D
evices .The plan view

 for roads m
ay be found on Plate 5-3.  The typical cross section for each road

and their corresponding profile m
ay be found on Plate 5-10.

The coal trucks exit to the east of the loadout facility and onto the U
SFS road (see Plate 5-3).

R
oads in the perm

it area are inspected in order to determ
ine the m

aintenance required to m
inim

ize
and correct erosion problem

s before they becom
e extensive.  M

aintenance w
ill be perform

ed as
required to control erosion.  This m

aintenance w
ill include m

aintaining the ditches, resurfacing w
hen

needed and m
aintaining proper drainage.

See Plates 5-3, 5-10, 5-19, and A
ppendix 1-2 for m

ore sections and details of the roads
w

ithin the perm
itted boundaries. If a road is dam

aged by a catastrophic event, such as a flood or
earthquake, it w

ill be repaired as soon as practical after the dam
age has occurred.
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5.28  H
andling and D

isposal of C
oal, O

verburden, E
xcess Spoil  and C

oal M
ine W

aste

5.28.10  C
oal R

em
oval, H

andling, and Storage

See Section 5.26 of this chapter.  See Section 5.4 for rem
oval and reclam

ation.

5.28.20  O
verburden

See Section 5.28.30 for rem
oval and reclam

ation.

5.28.30  Spoil, M
ine D

evelopm
ent W

aste, and N
oncoal W

aste R
em

oval, and O
verburden

The C
randall C

anyon M
ine produces a run of m

ine product for final sale, this product does
not contain any m

ine related rock or developm
ent w

aste.  The m
ethod of m

ining used at the C
randall

C
anyon m

ine produces no developm
ent w

aste, how
ever sm

all am
ounts of rock w

aste are generated
in unexpected roof falls and overcasts.  This rock w

aste is not brought to the surface, but is disposed
of on pillar lines or stored in areas that have been m

ined or w
here no second m

ining is to be done. 
The m

aterial disposed of on the pillar lines w
ill be of the sam

e nature that naturally caves in the
pillaring process, therefore no leachate w

ill be form
ed other than that associated w

ith norm
al

pillaring.In no event w
ill the disposal of this m

aterial interfere w
ith future recovery of the coal

resource w
ithout consent of the B

LM
 or the m

anaging agency of the coal resource.  In the unlikely
event either rock, developm

ent, and/or processing w
aste is encountered, and the volum

e exceeds the
capacity that can be disposed of along pillar lines; G

EN
W

A
L com

m
its to disposing of the w

aste in
a D

O
G

M
 approved disposal facility.  G

EN
W

A
L w

ill notify and consult w
ith D

O
G

M
 regarding

disposal sites; all w
aste disposal w

ill be done in accordance w
ith M

SH
A

 regulations.

The w
aste generated by the norm

al underground m
ining activities w

ill be brought outside
the m

ine for disposal.  N
o oil or grease w

ill be intentionally disposed of underground.  A
ll solid

w
aste brought to the surface w

ill be disposed of in a trash container until the container becom
es full,

at w
hich tim

e the container w
ill be transported to a State approved landfill for final disposal.  

A
t the present tim

e the landfills to be used w
ill be the state approved N

ielson landfill or
A

m
erican K

infold landfill (M
&

P Enterprises, w
hich are located next to the county landfill,

approxim
ately 1.5 m

iles north of O
rangeville, U

tah, and if another State approved landfill becom
es

available and is m
ore cost effective, then this landfill w

ill be utilized.  The operator w
ill notify the

D
ivision prior to any w

aste disposal in any landfill other than those m
entioned.  The location of the

new
 landfill and a statem

ent from
 the D

O
H

 indicating the landfill perm
it num

ber, the perm
it term

 and
any conditions that the D

O
H

 has concerning the disposal of noncoal w
aste w

ill be subm
itted to the

D
ivision.  In no event w

ill liquids be disposed of in landfills that are not perm
itted to handle such 
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m
aterial. Scrap m

etal and used equipm
ent w

ill berem
oved from

 the m
ine unless safety considerations

prevent rem
oval. 

O
il contam

inated soil from
 the gas and oil storage area w

ill be disposed of prior to
reclam

ation or m
oving of the facility.  If oil or gas spills occur outside the containm

ent area, the spill
w

ill be contained, cleaned up and disposed of in a perm
itted facility.  The contam

inated m
aterial w

ill
be disposed of at a facility licensed to accept oil/gas contam

inated soil or rem
ediated onsite w

ith
appropriate approvals from

 the pertinent regulatory agencies.

Processing W
aste

N
o processing w

aste is generated at the C
randall C

anyon M
ine.  O

nly coal is rem
oved from

the m
ine, all of w

hich is trucked off site and sold.  Exploratory drill hole data and m
ining conditions

indicate that no developm
ent or processing w

aste w
ill be produced.  H

ow
ever, in the unlikely event

either rock, developm
ent and/or processing w

aste is encountered, and the volum
e of w

aste generated
exceeds the capacity that can be disposed of along pillar lines, G

EN
W

A
L com

m
its to disposing of

the w
aste in a D

O
G

M
 approved disposal facility.  G

EN
W

A
L w

ill notify and consult w
ith D

O
G

M
regarding disposal sites.  A

ll disposal operations w
ill be in com

pliance w
ith U

tah C
oal M

ining
regulations R

645-301-536 and R
645-301-746.

H
azardous W

astes

In the unlikely event that hazardous or toxic m
aterial is encountered, G

EN
W

A
L w

ill notify
the D

ivision as w
ell as the State H

ealth D
epartm

ent; the hazardous or toxic m
aterial(s) w

ill be
disposed of at a facility perm

itted to accept the specific contam
inants found.

Sedim
ent Pond W

aste

Sedim
ent rem

oved from
 the pond during the cleaning process w

ill be
hauled to an approved

w
aste disposal facility.  Prior to cleaning the sedim

ent pond, representative sedim
ent sam

ples w
ill

be collected and analyzed for any acid- and/or toxic form
ing m

aterials (as listed on page 5-39A
).  If

the analytical results exceed the toxic lim
it, the w

aste m
aterial w

ill be handled and disposed of in
com

pliance w
ith  regulations applicable to acid- and/or toxic form

ing m
aterials. G

EN
W

A
L w

ill
notify D

O
G

M
 if the analytical results of the sam

ples show
 that acid or toxic form

ing m
aterials are

present.
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Sanitary W
aste

There are less than 10 regularly assigned em
ployees on the surface per shift.  These surface

em
ployees use the bathhouse for their sanitary w

aste needs.  W
aste from

 the underground bathhouse
toilets and show

ers is pum
ped to a holding tank located underground.  W

hen required the holding
tank is pum

ped and the m
aterials are disposed of by a licensed contractor at a State H

ealth approved
disposal site (See A

ppendix 5-12).  G
EN

W
A

L w
ill keep records of the sew

age pum
ped from

 the tank
by the contractor.  The sanitary w

aste needs for the m
iners underground w

ill be handled in
accordance w

ith M
SH

A
 regulations.

5.29  M
anagem

ent of M
ine O

penings

Five portals have been placed on the Star Point Sandstone in the H
iaw

atha coal seam
.  Four

of the five portals are used w
hile one of the portals is sealed.  Three portals are used for intake

ventilation, beltline, and return ventilation. The fourth portal opening is used for access to the
underground bathhouse.  Tw

o identical fans located at the return portal w
ill operate in parallel.  O

ne
fan w

ill discharge horizontally and the second vertically.

These portals existed during previous m
ining attem

pts and w
ill be utilized during current

m
ining operations.  The highw

all above the portals has been secured and canopies have been installed
to m

aintain the portals at M
SH

A
 standards.  D

uring operation of the C
randall C

anyon M
ine, access

to all m
ine openings are controlled by the operator during w

orking and nonw
orking hours.  D

ue to
public access through the m

ine site, a security person is located at the m
ine during tim

es of no w
ork

or w
hen surface personnel are not present. Perm

anent sealing of underground openings is discussed
in

Section 5.42.71 of this chapter.

5.30  O
perational D

esign and Plans

5.32  Sedim
ent C

ontrol

The design of the sedim
ent control structures is presented in C

hapter 7, Section 7.42 of this
docum

ent.  The designs are intended to m
inim

ize the disturbance to the hydrologic balance by
disturbuting the sm

allest practical area at any one tim
e during the m

ining operation through
progressive backfilling, grading, and prom

pt revegetation as required in R
645-310-353.200, and to

stabilizing the backfilled m
aterial to prom

ote a reduction of the rate and volum
e of runoff in

accordance w
ith the regulations.
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5.33  Im
poundm

ents

The only im
poundm

ent on the C
randall C

anyon M
ine site is the sedim

entation pond.  The
design of the sedim

ent control structures is presented in C
hapter 7, Section 7.42 of this docum

ent.
The sedim

entation pond m
eets criteria of R

645-301-533 as show
n in A

ppendix 7-10, page 7.

EarthFax Engineering, Inc. previously conducted the sedim
ent pond design and stability

analysis (C
hapter 7, Section 7.42 and A

ppendix 7-6) w
hich determ

ined that the old sedim
ent pond

w
as stable under static and seism

ic conditions.  The redesigned pond, constructed in conjunction w
ith

the surface facility expansion, does m
eet the  m

inim
um

 regulatory requirem
ent of 1v:5h com

bined
upstream

 and dow
nstream

 side slopes.  R
efer to A

ppendix 7-4 for additional detail on the sedim
ent

pond.

5.34  R
oads

The prim
ary roads associated w

ith the C
randall C

anyon M
ine have been located on the m

ost
stable available surfaces.  They have been surfaced w

ith m
aterials (gravel, road base, asphalt, etc.)

approved by the D
ivision as being sufficiently durable for the anticipated volum

e of traffic and
w

eight and speed of vehicles using the road.  A
ll roads falling under D

O
G

M
 regulations are built on

cut m
aterial and, as a result, no em

bankm
ents w

ere used during road construction.  The roads are
routinely m

aintained to include repairs to the road surface, blading, filling potholes and adding
replacem

ent surface m
aterial w

hen needed.  C
ulverts and ditches have been installed and are

m
aintained to sustain the life of the roads during the operational life of the m

ine.  See Plate 7-5A
 for

the location of culverts and A
ppendix 7-11 for the culvert designs.  See Section 5.27 for further

inform
ation on these roads.

The area not designated as a prim
ary road is the upper pad.  This area has been asphalted to

the approval of the D
ivision.  The pad is utilized for parking, loading and unloading of supplies and

equipm
ent, storage for those supplies, a staging area for new

 and rebuilt underground equipm
ent, and

access to the prim
ary road to the portal area.  It is m

aintained to include repair to the pad surface,
blading, filling potholes and adding replacem

ent surface m
aterial w

hen needed.  R
oads w

ithin the
perm

it area used for m
ining operations w

ill com
ply to R

645-301-534.100 through R
645-534.340.

A
fter the new

 expansion facilities w
ere com

pleted, the existing loadout facility, including the
truckscales, w

ere dism
antled and rem

oved from
 the site.  The oil storage shed w

ill also be
rehabilitated.  The area w

as then regraded and repaved, allow
ing the Forest Service road to be re-

established as a tw
o lane road.  In addition, the existing roadw

ay heading up to the truck turnaround
area w

as w
idened by approxim

ately 15 feet.  This  resulted in an additional third lane w
hich can be

used by the trucks as a stacking lane as they w
ait to be loaded.  This w

ill free up the existing road for
unobstructed tw

o w
ay, tw

o lane traffic to better accom
m

odate public, Forest related use of the road. 
The turn around area w

ill also be w
idened to allow

 the trucks to turn in a standard counter-clockw
ise

direction and thereby elim
inate the present practice of clockw

ise cross traffic turn arounds.
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The expanded coal storage capabilities and the new
 high-speed truck loading facilities now

allow
 the trucks to be loaded in a continuous, uninterruped basis, thereby elim

inating the m
ajor cause

of tie-ups and congestion.

5.35  Spoil

There are no perm
anent refuse sites located on the property. A

ll spoil is controlled and
m

aintained as described in Section 5.28.30 and Section 7.54 of C
hapter 7.

5.36  C
oal M

ine W
aste

See Section 5.28 of this chapter.

5.37  R
egraded Slopes

The follow
ing inform

ation supplied is incorporated w
ithin the currently approved m

ine plan
and variances have been granted.  If a slide should occur w

ithin the perm
it area, G

EN
W

A
L w

ill
notify the regulatory authority and com

ply w
ith the rem

edial m
easures required by the regulatory

agency.The applicant concurs, that 1:1 excavation slopes are not suitable in the superficial topsoil
deposits and have included slope rounding of these slopes at 1.5:1.  If the factor of safety of 0.72 w

as
correct, m

ost areas of the existing canyon w
ould already have failed as the natural slope approaches

1:1 in the entire canyon.  A
ny excavation slope greater than 1:1 (w

ith exception of slope rounding)
w

ould be unrealistic and im
pose unnecessary im

pact far beyond the current lim
its.  In m

any
instances, a 1.5:1 excavation slope is not realistic as the topography of the canyon exceeds this value.

C
areful m

onitoring of construction in critical areas w
ill be necessary to identify and use the

correct design profile (i.e. 1:1, 1/2:1, or 1/4:1 slopes). The stability of the recontoured slopes has been
dem

onstrated by the interim
 reclam

ation in evidence at the property.  A
 num

ber of these slopes are
in excess of the proposed 1.5 to 1 final reclam

ation contours and have been in place for over ten (10)
years.  G

EN
W

A
L w

ill continue to observe these slopes and in the event that a failure occurs or
evidence of instability is noted, such as sloughing, tension fractures, etc., all appropriate regulatory
authorities w

ill be notified and an acceptable plan to m
odify the proposed final reclam

ation contours
w

ill be agreed upon at a m
inim

um
 of five (5) years prior to cessation of m

ining.

The roads are used to access the portal and substation areas and operations area as show
n on

Plate 5-3.  C
ut slopes of 0.25h:1v for com

petent bedrock, 0.5h:1v for fractured bedrock and 1h:1v
for shallow

 surficial deposits less than four feet deep overlaying bedrock are proposed for the portal
access roads.
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A
 slope stability investigation w

as subm
itted by D

elta G
eotechnical C

onsultants and is
included as A

ppendix 5-19 w
ith a safety factor of 0.72 for the shallow

 surficial deposits of the
proposed 1:1 cut slopes.  Since the safety factor does not com

ply w
ith U

M
C

 817.162 (c)
requirem

ents, cut slopes w
ith 1:1 slopes w

ill be rounded to 1.5:1 in the shallow
 superficial m

aterial.
A

ppendix 5-16 is a stability analysis of the storage pad (upper pad) at the C
randall C

anyon M
ine

prepared by EarthFax Engineering, Inc.  A
 reclam

ation slope stability analysis has been prepared by
JM

E C
onsultants and is included in A

ppendix 5-21.  This analysis show
s that the m

inim
um

 static
safety factor of 1.3 for the reclam

ation fill slopes w
ill be m

et.

5.40  R
eclam

ation Plan

N
O

TE: See A
ppendix 5-22(A

) for the stand-alone reclam
ation plan for the East M

ountain Em
ergency

D
rillpads and A

ccess R
oads.  See Plate 1-1 for the location of these drillpads and access roads.

5.41  G
eneral

W
hen no longer needed for m

ining operations, all entry w
ays or other openings to the surface

from
 the underground m

ine w
ill be sealed and backfilled.  The perm

anent closures w
ill be

constructed to prevent access to the m
ine w

orkings by people, livestock, and w
ildlife.  Potential

surface drainage w
ill also be kept from

 entering the sealed entries.

Prior to final sealing of any openings, the B
LM

 w
ill require an on site inspection and a

subm
ission of form

al sealing m
ethods for approval of the B

LM
.  The form

al sealing m
ethods w

ill be
presented as a plan including cross sections dem

onstrating the m
easures taken to seal or m

anage m
ine

openings w
ill com

ply w
ith R

645-301-529.100.  A
t the tim

e that the m
ine closure plan is subm

itted
to the B

LM
, a copy w

ill be forw
arded to the D

ivision for concurrence and approval and for addition
to the m

ine plan on file.  A
 copy w

ill also be placed at the Em
ery C

ounty R
ecorder's office. 

A
 form

al plan w
ill be subm

itted to the B
LM

 for approval prior to final sealing of any
openings. A

s per their on site inspection  and plan approval, the openings w
ill be sealed.  A

ll surface
equipm

ent, as w
ell as structures, including all concrete foundations, w

ill be rem
oved by the applicant

after the perm
anent cessation of operations.

M
W

-1 Supply W
ell A

bandonm
ent

U
pon perm

anent cessation of m
ining operations, the w

ater supply w
ell, M

W
-1, w

ill be
perm

anently abandoned in accordance w
ith regulations prom

ulgated by the U
tah D

ivision of W
ater

R
ights.  This w

ill include filling of the w
ell w

ith a neat cem
ent grout in accordance w

ith the
regulations.

T
em

porary C
essation
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If operations are to be tem
porarily suspended for 30 days or longer, the applicant w

ill subm
it

a notice of intention to the D
ivision.  This notice w

ill include a description of the extent and nature
of existing surface and underground disturbance prior to tem

porary cessation.  The statem
ent w

ill also
cover the type of reclam

ation w
hich w

ill have been accom
plished to date and also include the type

of ongoing m
onitoring, num

ber of opening closures, w
ater treatm

ent activities and other topographic
rehabilitative efforts w

hich have been or w
ill be undertaken during this period.  The applicant w

ill
m

aintain and secure the surface facilities and m
ine openings.

G
EN

W
A

L w
ill im

plem
ent the tem

porary cessation regulations as follow
s:

(a)
G

EN
W

A
L shall effectively support and m

aintain all surface access openings to underground
operations, and secure surface facilities in areas in w

hich there are no current operations, but
operations are to be resum

ed under an approved perm
it.  Tem

porary abandonm
ent shall not

relieve G
EN

W
A

L of its obligation to com
ply w

ith any provisions of the approved perm
it.

(b)
B

efore tem
porary cessation of m

ining and reclam
ation operations for a period of thirty days

or m
ore, or as soon as it is dow

n that a tem
porary cessation w

ill extend beyond thirty days,
G

EN
W

A
L shall subm

it to the D
ivision a notice of intention to cease or abandon operations. 

This notice shall include a statem
ent of the exact num

ber of surface acres and the horizontal
and vertical extent of subsurface strata w

hich have been in the perm
it area prior to cessation

or abandonm
ent, the extent and kind of reclam

ation of surface area w
hich w

ill have been
accom

plished, and identification of the backfilling, regrading, revegetation, environm
ental

m
onitoring, underground opening closures, and w

ater treatm
ent activities that w

ill continue
during the tem

porary cessation.

(c)
Each m

ine entry w
hich is tem

porarily inactive but has a further projected useful service under
the approved perm

it application, shall be protected by barricades or other covering devices,
fenced and posted w

ith signs to prevent access into the entry and to identify the hazardous
nature of the opening.  These devices shall be periodically inspected and m

aintained in good
operating condition by G

EN
W

A
L. 

(d)
Each exploration hole, other drill hole, bore hole, shaft, w

ell or other exposed underground
opening w

hich has been identified in the approved perm
it application for use to return

underground w
orkings, or to be used to m

onitor ground w
ater conditions, shall be tem

porarily
sealed until required for actual use.

(e)
A

s a security m
easure, a 6' chainlink fence (located on plate 5-3) w

ith barbed w
ire along the

top w
ill be installed around the perim

eter of the m
ain office building to deter trespassing by

unauthorized persons, at any tim
e during cessation it is deem

ed necessary to protect the
property.  Iron gates w

ill also be installed to protect all doors on the m
ain building and

treatm
ent plant building to keep unauthorized persons from

 entering the buildings.  
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5.42  N
arratives, M

aps, and Plans

5.42.10  T
im

etable

A
ll reclam

ation, other than areas handled in interim
 reclam

ation, w
ill com

m
ence w

ith rem
oval

of the surface structures, redistribution of the cut and fill m
aterials and final grading of disturbed

surface areas.  W
ithin 30 days follow

ing com
pletion of final grading (w

hich should be in A
ugust),

topsoil from
 the stockpile w

ill be redistributed.  N
utrients and soil am

endm
ents, if show

n to be
required by soil tests, shall be applied to the redistributed topsoil before the end of O

ctober.  Seeding,
transplanting and m

ulching w
ill then proceed w

hen m
oisture conditions are optim

al for planting and
seeding.  Seeding w

ill com
m

ence as soon as the seedbed is finished in the late fall.  Tree planting w
ill

be done in conjunction w
ith seeding or in the follow

ing spring, as soon as one can w
ork the soil.

A
 reclam

ation sequence for the m
ine yard, including the proposed culvert expansion project,

is described in A
ppendix 5-22.

Tim
etable-R

eclam
ation A

ctivities: First available season follow
ing cessation of m

ining

N
orm

al A
ccess- M

ay 15, 
B

egin dem
olition- M

ay 15
Structure rem

oval- M
ay 15 to June 30

Seal portals- Sept 1 to Sept 30
A

sphalt R
em

oval- June 15 to June 30
Earthw

ork/recontouring- M
ay 15 to Septem

ber 30
Topsoil redistribution- A

ugust 30 to O
ct 15

D
rainage C

onstruction- Sept 1 to Sept 30
H

ydroseeding- Sept 15 to O
ct 30

Seeding/Planting- O
ct 1 to O

ct 30

Final R
eclam

ation- (cessation of m
ining)

Y
ear 1

M
ay    June     July     A

ug.     Sept.     O
ct.

Struct. rem
ove                               

Portal Seals           
 

            
A

sphalt rem
ove         

     
Earthw

ork/recontour
Topsoil redistribution/final grade
D

rainage C
onstruction

Seeding/M
ulching

Planting
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Y
ear 2

through 10

V
egetation M

onitoring       July 1 to A
ugust 30

H
ydrologic M

onitoring      June 1 to O
ct 30 (4 tim

es)
Subsidence M

onitoring      July 1 to O
ct 30

5.42.20 through 5.42.32   Final Surface C
onfiguration

A
ll areas affected by surface operations w

ill be graded and restored to approxim
ate original 

contour.  A
ll final grading w

ill be done along the contour to m
inim

ize erosion and instability unless
this operation becom

es hazardous to the equipm
ent operators.  B

ackfilling and grading w
ill proceed

so as to elim
inate the cut slopes and highw

alls.  R
efer to Plates 5-16, 5-17, and 5-17A

.  The proposed
culvert expansion project w

ill supply all backfill m
aterial needed to achieve approxim

ate original
contour and to reclaim

 existing highw
alls.

A
 reclam

ation m
ap show

ing post construction interim
 reclam

ation area, Plate 7-5, and final
reclam

ation, Plates 5-16, 5-17, and 5-17A
, accom

panies this docum
ent.  Slope rounding on Plate 5-3

has been revised to m
eet the required slope of 1.5:1 at the specified reclaim

ed cross sections. 

Interim
 R

eclam
ation

A
ll surface areas disturbed during construction and w

hich are not needed for m
ining

operations w
ere revegetated in the fall of the year follow

ing com
pletion of the construction.  This

revegetation w
as perform

ed as described in C
hapter 3 of this docum

ent.

D
isturbed areas w

ithin the m
ine plan area that contribute w

ater directly to the sedim
ent pond

have undergone interim
 reclam

ation.  The goal of this reclam
ation w

as to achieve vegetative cover
that w

ill m
inim

ize erosion thus reducing the am
ount of soil m

aterial entering the sedim
ent pond.  To

achieve this goal, a standard of 80%
 vegetative cover w

as m
et.  O

cular estim
ates of cover are m

ade
each fall (early Septem

ber) to determ
ine if supplem

ental seeding is w
arranted.

A
 reclam

ation m
ap show

ing post construction interim
 reclam

ation areas and final reclam
ation

accom
panies this chapter as Plate 5-17.  The correct num

ber of acres to be revegetated in final
reclam

ation is 8.73 acres.

5.42.40  B
ond R

elease

B
efore seeking bond release, G

EN
W

A
L w

ill provide a description of all tem
porary structures

to be rem
oved and reclaim

ed.  N
o perm

anent sedim
entation ponds, im

poundm
ents, and treatm

ent 
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facilities that m
eet the requirem

ents of the R
645 rules for perm

anent structures w
ill rem

ain after final
reclam

ation, Phase 2.

5.42.50  T
im

etable and Plans, R
em

oval of Sedim
entation Pond

The sedim
ent pond w

ill rem
ain after the m

ining operations and through phase 1 reclam
ation

until adequate revegetation has been established to control erosion.  R
eclaim

ed disturbed area
drainages w

ill be routed to the pond and diversions w
ill be m

aintained to preserve the integrity of the
pond until requirem

ents of R
645-301-763.100 have been m

et.  These diversions can be found on
Plate 5-16 and 7-5.

U
pon approval of phase 1 revegetation, the sedim

ent pond w
ill be cleaned out and the

m
aterial disposed of in the approved m

ethod.  The sedim
ent w

hich accum
ulates in the sedim

ent pond
as a result of runoff from

 the reclaim
ed area should only be topsoil that has eroded from

 the reclaim
ed

site (care w
ill be taken not to m

ix the pond liner w
ith this topsoil).  This topsoil w

ill be excavated,
stockpiled and allow

ed to dry.  O
nce the topsoil has been dried the sedim

ent pond w
ill be rem

oved
and the area regraded to rem

ove any capability to im
pound w

ater.  Topsoil w
ill be redistributed over

the reclaim
ed sedim

ent pond site and the area reseeded.  

R
em

oval of the sedim
ent pond w

as included during final reclam
ation to com

ply w
ith the

direct request of the Price O
ffice of the U

.S. Forest Service. 

5.42.60  R
oads

The Forest Service D
evelopm

ent R
oad from

 H
untington C

reek to the Forest Service turn
around w

ill rem
ain as part of the post m

ining land use in accordance w
ith the Forest Service perm

it
show

n in A
ppendix 1-2. D

uring reclam
ation, the Forest Service access road w

ill be altered to com
ply

w
ith the special use perm

it.  G
EN

W
A

L has and m
aintains a "reclam

ation" bond w
ith the Forest

Service w
hich covers the costs for the proposed post-m

ining road configuration.

A
s stipulated in the existing Forest Service special use perm

it (8/26/89) covering the road,
during final reclam

ation the w
idth of the road surface w

ithin the perm
it area w

ill be reduced from
 a

27 foot subgrade and 22 foot running surface to a 20 foot subgrade and 14 foot running surface. 
A

sphalt and subgrade rem
oved from

 the perm
it area as part of this road narrow

ing w
ill be taken to

a R
C

R
A

-approved disposal site.

B
ased on recent correspondence, the Forest Service now

 indicates that it prefers to have the
asphalt totally rem

oved from
 the road surface upon final reclam

ation.  G
EN

W
A

L com
m

its to
reclaim

ing the road through the m
inesite to the specifications stated in the R

oad U
se Perm

it.

A
ll other roads used for the operation of the C

randall C
anyon M

ine, w
ithin the perm

it
boundaries, w

ill be reclaim
ed in accordance w

ith R
645-301-542.610 through R

645-301-542.640.
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5.42.70  Final A
bandonm

ent of M
ine O

penings and D
isposal A

reas

The old truck loadout w
as dism

antled once the new
 loadout facility becam

e operational.  The
loadout structures w

ere rem
oved and the excess coal around the area w

as cleaned up and  hauled to
the new

 coal stockpile area.  This area w
ill provide a place to store m

aterial as w
ell as snow

 and salt
in the w

inter tim
e.

A
fter the new

 loadout facilities w
as constructed, the existing loadout area w

as  rem
oved and

the area rehabilitated and cleaned up.  These rehabilitation m
easures include the follow

ing:

a)
The existing loadout facilities w

ill be dism
antled and rem

oved from
 the site,

including the coal bin, crushers, scalehouse and loading chute.

b)
The existing truck scale w

ill be rem
oved from

 the m
iddle of the road and the

roadw
ay w

ill be regraded and repaved.

c)
The existing oil shed w

ill be rehabilitated and the roadw
ay w

ill be regraded and
repaved in this area.

d)
The existing coal pile/storage area w

ill be totally cleaned up.  A
ll coal and coal

products w
ill be rem

oved.  The area w
ill then be sw

ept and vacuum
ed.

e)
The hillside below

 the coal storage area w
ill be dressed up.  The m

ine discharge
w

aterlines w
ill be relocated in a m

ore orderly fashion.  C
oal products w

ill be
vacuum

ed from
 the hillside.

5.42.71  C
losure and M

anagem
ent of M

ine O
penings

W
hen no longer needed for m

ining operations, all entry w
ays or other openings to the surface

from
 the underground m

ine w
ill be sealed and backfilled.  Prior to the sealing of the m

ine openings,
all com

bustible m
aterial w

ill be rem
oved from

 the underground bathhouse.  A
ll structures that w

ill
interfere w

ith sealing of the m
ine openings w

ill also be rem
oved.  The perm

anent closures w
ill be

constructed to prevent access to the m
ine w

orkings by people, livestock, and w
ildlife.  Potential

surface drainage w
ill also be kept from

 entering the sealed entries.

A
ll com

bustible m
aterial w

ill be rem
oved from

 underground and hauled to a state approved
land fill.  The portals w

ill be backfilled w
ith soil and tw

o row
s of solid  concrete blocks placed

across each entry and then backfilled to the surface and recontoured as show
n on Plate 5-17.  The

block stoppings w
ill be placed as far from

 the surface as is necessary to obtain a com
petent top and

bottom
.
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5.42.72 through 5.42.742  E
xcess W

aste

A
ll w

aste m
aterial generated from

 the rem
oval of the structures w

ill be rem
oved from

 the
property and sold as scrap or disposed of in a state approved land fill.  See Section 5.28 of this
chapter for m

ore detail on excess w
aste and spoil.

5.42.80  E
stim

ate of R
eclam

ation C
osts

Estim
ate of reclam

ation costs are included under A
ppendix 5-20. 
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5.53  B
ackfilling and G

rading

B
ackfilling and regrading of disturbed lands has been designed to restore all disturbed areas

affected by surface operations to the approxim
ate original contour of the land.  This is m

ade possible
by the fill m

aterial required by the 1997 facility expansion project.  R
eclam

ation of affected areas,
including revegetation is outlined in C

hapter 3, Section 3.41.

D
uring reclam

ation, the subsoils or backfill m
aterial w

ill be laid dow
n in 12" to 18" lifts and

com
pacted through repeated travel by heavy equipm

ent.  This m
ethod has been utilized by a num

ber
of m

ines in the area and appears to give excellent com
paction prior to topsoiling.  In areas w

ith
slopes of less than 30%

, the subsoil w
ill be ripped to a depth of 18" prior to topsoil placem

ent.  In
areas having average slopes of m

ore than 30%
 the subsoil w

ill be ripped to a depth of 12", w
here

practical.  Topsoil w
ill then be redistributed in a m

anner that achieves an approxim
ate, uniform

stable thickness and other specifications stated in C
hapter 2, Section 2.42 of this docum

ent. 

R
em

oval or R
eduction of C

ut Slopes and H
ighw

alls

Prior to backfilling and grading of the highw
all area above the portals and the cutslopes

above the old coal loadout area and the pocket cuts at the south portals, existing shotcrete, w
ire

m
esh, clips, and other related m

aterial w
ill be rem

oved and disposed of in an appropriate m
anner. 

A
ll noncom

bustible m
aterial generated from

 the rem
oval of shotcrete w

ill be disposed of
underground (w

ithin the m
ine) prior to the sealing of the portals.  A

ll other w
aste generated w

ill be
rem

oved and disposed of in an appropriate State perm
itted land fill.

B
ackfilling and grading w

ill proceed so as to elim
inate the cut slope, pocket cuts and

highw
all.  R

efer to Plate 5-3 for the highw
all location.  The cut slope above the coal stockpile area

w
ill be backfilled to m

atch the approxim
ate original contour w

ith fill m
aterial from

 the Expansion
A

rea pad. The Forest Service Trailhead A
ccess R

oad w
ill be left in place, but the surface w

ill be
m

odified to m
eet design specifications, as directed, by the Forest Service  (see A

ppendix 1-2).  See
Plate 5-17 for the Forest Service road location. 

The stability of the reclaim
ed highw

all and cutslopes has a safety factor greater than 1.3 and
is show

n in A
ppendix 5-21.

N
o highw

alls or rem
nants w

ill rem
ain after reclam

ation.

T
erracing and E

rosion C
ontrol

N
o terracing w

ill be done.  A
ll final grading and surface preparation of overburden

com
pleted prior to the redistribution of the topsoil w

ill be done along the contour to m
inim

ize
erosion in areas w

ith slopes less than 30%
.  In areas w

ith slopes greater than 30%
 the grading,

preparation and placem
ent in a direction other than generally parallel to the contour w

ill be used.
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R
efuse Piles

There are no refuse piles at the C
randall C

anyon m
ine site.

Surface C
oal M

ining 

There w
ill be no surface coal m

ining at the C
randall C

anyon M
ine.

5.60  Perform
ance Standards

A
ll m

ining and reclam
ation operations at the C

randall C
anyon M

ine w
ill be conducted in

accordance w
ith the R

645 rules and this perm
it.5 - 49
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