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Paige B. Beville, Manager
Environmental, Health & Safety
Mountain Coal Company
ARCO Coal Company
555 17th Street, Room 2170
Denver, Colorado 80202

Re: Approval of Reclamation Plans. Mountain Coal Company. Gordon Creek 2" 7. & 8
Mines. ACT/0071016. Folder #3. Carbon County. Utah

Dear Ms. Beville:

The Division has completed the Technical Analysis and Findings for your reclamation
plans for the Gordon Creek 2,7, & 8 Mines. A copy is enclosed for your records. As you
are aware this has been a lengthy process which has included involvement of tecbnical staff
from your office, from OSM, and from the Division. We have concluded that the plans you
have proposed will satisfy the regulatory requirements and are acceptable for use in
reclaiming fhis area. There is one noted deficiency that still must be addressed. Mountain
Coal must provide a copy of the comments made by the legal owner of record of the
reclaimed land surface concerning the proposed postuining land use. We have no record of
any comments from Robert & Linda Jewkes. Once these comments have been received your
plans can be considered approved with the following two conditions.

1) During the growrng sea.son, a determination will need to be made as to
whether or not a pre-disturbance vegetation inventory of the proposd2lTlS
Sediment Pond is necessary.

2) Bactfilled slopes in the #7 iV{.ne portal area shall be bacldilled to the extent
possible while 6ai6aining a factor of safety of 1.3. The operator shall
deternnine, based on site conditions, where additional materials may be
developed and placed as fill to further reduce or eliminate cut slopes associated
with the reclamation plan. Slope measurements and stability analysis based on
site conditions during construction shall be provided in conjunction with
certified as-built reports or plans demonstrating stability and that bacldilling of
cutslopes to the extent possible during reclamation activities has been
accomplished"
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We appreciate the work you have done to finalize these reclamation plans. We
encourage you to proceed with the reclamation of this mine site as quickly as possible.
Please don't hesitate to call if you have any questions.

Sincerely,

,f
-10/.rt/t{

I5well P. Braxton
Associate Director - Mining

Enclozure
cc: D. Haddock

P. Grubaugh-Littig
J. Helfrich
S. White
J. Kelley
R. Harden
H. Sauer

FINTACOV.278



TECHI\'ICAL ANALYSIS AND F'II\DINGS
RECLAI\{ATION PLAI\

MOTJNTAIN COAL COMPA\TY
coRDoN CREEK #2, ft, iE MII{ES

ACTt007tor6

JuIy 20, 1995

ST]MMARY OF PERMIT COI\DITIONS

As determined in the analysis and findings of this Tecbnical Analysis, approval of the
plan is zubject to the following Permit Conditions. The applicant is subject to compliance
with the following Permit Conditions and must commit to comply with the requirements of
these conditions as referenced in the approved Permit.

Accordingly, s I condition of this permit, the permittee must do the following, in
accordance with the requirements of:

R649301-412.200
The permittee must provide a copy of the comments concerning the proposed

postuining land use by the legal or equitable owner of record (Robert F. & Linda M.
Jewkes) of the surface of the land following reclamation. In lieu of comments, the permittee
may provide evidence that the zurface land owner has been given ample opportunity to
comment.

R645-301-32t.L00
During the growing season, a determination will need to be made as to whether or not

a predisnrrbance vegetation inventory of the proposed 21718 Sediment Pond is necessary.

RG{s-301-553
Bactfilling and Grading, bactCilled slopes in the #7 Mlne portal area shall be

bacldilled to the extent possible while maialsining a factor of safety of 1.3. The operator
shall determine, based on site conditions, where additional materials may be developed and
placed as fill to firrther reduce or eliminate cut slopes associated with the reclamation plan.
Slope mea$rements and stability analysis based on site conditionS during construction shall
be provided in conjunction with certified as-built reports or plans demonstrating stability and
that backfilling of cutslopes to the efient possible during reclamation activities has been
accomplished.
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RECLAVIATION PLAN

GEI\ERAL REQUTREI\{ENTS

Regulatory Reference: PL 95-87 Sec. 515 and 516; 30 cFR Sec. 784.13,7u.L4,7u.L5, .
784.16, 7U.L7, 1A.tg, 7%.lg, 794.20, 794.21,'1U.22, 794.23, 7U.24, 7U.25, 794.26;
R645-301-23L, -30L-233, -301-322, -301-323, -301-331, -301-333, -301-341, -301-342,
-301-411, -301412, -30L422, -30t-5t2, -301-513, -301-521, -301-522, -301-525, -301-526,
-30t-527, -30L-529, -301-529, -301-531, -301-533, -301-534, -301-536, -301-537, -30L-542,
-301-623, -301-624, -301-625, -301-626, -301-631, -301-632, -301-73t, -301-723, -30t-724,
-30L-725, -30I-726, -30L-728, -30L-729, -301-731, -301-732, -30t-733, -30t-746, -30L-764,
-301-830.

Analysis:

See individual sections.

POSTMIi\ING LAND USES

Regulatory Reference: R645-301-412, 3014t3

Analysis:

Qsal mining has been a land use in this area since the early 1900s. Some of the
larger mines to be opened in the area were Sweets n L925 and Conzumers and National in
1928 (page 5-19). The Swisher No. 1 Mine lies immediately adjacent to the disnubed area
and was reclaimed by the Utah Abandoned Mine Lands program.

The stated posmining land use is the siune as the premining land use of wildlife
habitat (page 3-8) and the intent of the reclamation designs is to restore the site to a condition
compatible with the premining land use. Privpte landowneis presently manage the lands
surrounding the mine site for limited livestock forage. There are no range imFrovements in
the area (page +53).

Appendix 3-10 contains a copy of a letter from Mountain Coal Company to the
landowners, informing them of the anticipated posmining land use and proposed
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reclamation. Two of the landowners, James and Mark Jacob, signed and returned the letter,
thus acknowledging and agreeing to the land use. However, Robert F. and Linda M.
Jewkes, who are the landowners of the #7 and #8 Mine areas, do not want the site returned
to the premining land use and approximate original contour. The Jewkeses want the road to
remain.

The Sweets Canyon Water Fill Area, also known as "Sweets Pond,u will not be
reclaimed. The pond is located on private land and the land owner has requested that ttre
pond remain for private use @age 3-32 and Appendix 3-5). The landowner has committed to
leave the fence surrounding the pond in place in order to keep livestock out of the pond and
riparian area. The pond constitutes a utility improvement for the area, zupports a fish
population, and provides for wildlife habitat.

Findings:

Comments regarding the posfinining land use have not been received from all
landowners. Accordingly the following permit condition is reErired:

R645-301-4L2.200
The permittee must provide a copy of the comments concerning the proposed

postmining land use by the legal or equitable owner of record (Robert F. & Linda M.
Jewkes) of the surface of the land following reclamation. In lieu of comments, the permittee
may provide evidence that the zurface land owner has been given ample opportunity to
comment.

PROTECTION OF F'ISH, WILDLIFE, ANID RELATED
ENVIROhIMENTAL VALTJES

Regulatory Reference: R645-301-333, 301-342, 30t-358

Analysis:

The permittee will employ the follo$/ing measures to enhance the zuitability of the site
for wildlife habitat:

1. A small native rock holding basin will be consfircted for wildlife watering near the
No. 8 Mine sep.

2. A fence will prevent livestock grazilng of the revegetated area for the entire bond
liability period.
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3. The seeps in the No. 7 area will flow across the surface of the bacldill and will
thus be accessible to wildlife.

4. The plant species to be used in revegetation have been selected for their value as
wildlife forage and cover.

5. Drainage and seep areas will be enhanced by the addition of both seeded and
transplant€d riparian species.

6. Sweets Pond will remain for the intended postnining land use of wildlife habitat.
The pond will be fenced to exclude livestock. The pond currently supports fish and
occasional beaver.

fiadings

The plan fulfiIls the requirements of this section.

APPROKMA*IEORIGINALCONTOURRESTORATION

Regulatory Reference: 30 CFR Sec. 784.15,785.t6, 817.102, 817.L07, 817.133;
R645-301-234, -301-27 0, -30L-27 t, -30L412, -30t4L3, -301-512, -301-53 1, -30 1 -533,
-301-553, -301-536, -301-542, -30t:l 3L, -301:732, -301-7 33, -30L-7 &.

Analysis:

The No. 2 area, and the Old Fan Portal area were both built prior to SMCRA and thus
do not come under the requirement of restoration to approximate original contour (AOC) per
se. Only the No. 7 and No. 8 areas come under the requirements of restoration to
approximate original contour and both of these areas will be restored to approximate original
contour, as required by R645-301-553.110. For a more general discussion, see also
BackfiIling 416 Qlading below.

No. 2 Area

A stability analysis of this area was done by the Grand Junction conzulting firm of
J.F.T. Agapito & Associates, Inc. in August of L992. Based on samples taken from the site,
the tr2 Mine area estimates soils values at L2O pcf dry density, 5.75 psi (828 psD cohesion,
and an internal friction angle of 23.8 degrees. Due to the steep and nalrow canyon
configuration in which the surface facffies exist, slope sability is a critical factor in
determination of the extent to which highwalls and cutslopes can be bacldilled. The #2Mlnre
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area was evaluated for factors of safety of 1.3 and 1.5. The minimum requirements for
long-term stability as required under the regulations dictate a minimum factor of safety of
1.3. Slope charts, under saturated conditions, were used in the proposal to detennine
maximum embanlment heights for varying slope angles under saturated conditions. For this
area, Agapito determined the following slope geometry parameters for a stability safety
factor of 1.3 (see page 4 of Appendix 3-8).

The natural channels that must be reestablished through the No. 2 area limit the width
of the base of the fill. Therefore, the slope of 20o and base width of 343 feet were used in
the design of the fill. These geometric parameters allow for a maximum slope height of
approximately L25 feet, which will at the same time allow for the bacldilling of most of the
cut slopes and the attainment of the reErired stability (page 3-35).

The No. 2 area was disturbed prior to SMCRA. For such a site, both the R645- rules
and the Federal regulations require both tlurt "all reasonably available spoil" be used in
bacldilling the highwall and that ttre bacldll be stable. The designed bacldills of the
highwalls and cut slopes of the No. 2 area fulfill both of these requirements. Given the
amount of material available and the space constraints imposed by the reestablished natural
channels, it would not be possible to completely bacldill the cut slopes. The final reclaimed
slope must be less than the original slope because the fill material is now unconsolidated. To
completely baclcfill the cut slopes with a fill of a lesser slope than the original would create a
fill with a larger cross-sectional area than the original configuration and would thus require
more material rhan the original quantity. The designed backf,ills use all the reasonably
available spoil that is necessary to achieve a stable configurationand they eliminate as much
of the cut slope as possible, even though the upper part of the cut slope will not be
eliminated.

No. 7 Area

Slope Angte
(degrees)

Widttt of Base
(feeO

Maximum Height
(feet)

t5 933 250

20 343 t25

25 t97 92

30 t26 73

35 90 63



Page 6
Technical Analysis & Findings
ACT/007/016
July 20, 1995

A stabitity analysis sf rhis area was done by the Grand Junction consulting firm of
J.F.T. Agapito & Associates, Inc. in April of 19V2. The #7 Mine area samples yielded 120
pcf dry denstty, 3.5 psi (504 psf) cohesion, and an internal friction angle of 21 degrees.
As indicated in the analysis, the #7 Mine evaluated for factors of safety of t.25

A safety factor of 1.5, rather than 1.3, was used for this area for a couple of reasons.
First, the area contains two seeps and a small fault and the highwall below the MSHA safety
bench has a history of natural instability. And since the planned earthwork will make it
impossible to reach and repair this site in the event that it requires maintenance, the slightly
higher safety factor will provide a greater margin of safety. Second, the MSHA safety bench
in this area, which marks the upper extent of the highwall, is approximately 40 feet high and
thus forms a good place into which to key the crest of the fill. The planned bacldill will be
approximately 45 feet high and will thus cover the safety bench while leavrng the upper 60
feet of the faceup as it is. BacHilling the highwall to attain the lower safety factor of 1.3
would rezult in the elimination of only about 19 additional feet of the cutslope (see page 3 of
Appendix 3-7). The natural channel that must be reestablished through this area limits the
width of the base of the fill. So again, as in the No. 2 area, the slope of 20o was used in the
destgn of the fill. This allows a maximtrm base width of. l%I feet and a maximum slope
height of45 feet (page 3-39).

Given the amount of material available and the space consmint imFosed by the
reestablished natural channel, it would not be possible to completely bactf,ill the portal
faceup above the highwall and still achieve a stable configuration. As in the No. 2 area, the
final reclaimed slope must be less rhan the original slope because the fill material is now
unconsolidated. To completely bacldill the cut slopes with a fill of a lesser slope than the
original would create a fill with a larger cross-sectional area than the original configuration,
would reErire more material than the original Erantity, and would interfere with the

AS m(llgareo ul urc anarysls, vre fr t rvllne area was evilwlteo tor nctors oI satety of l.
1.5. For this area, Agapito determined the following slope geometry parameters for a
stability safety factor of 1.5 (see page 3 of Appendix 3-7).

Slope Angle
(degrees)

Width of Base
(feet)

Maximum Height
(feeQ

15 291 78

20 L24 45

25 77 36

30 50 29

35 36 25
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reestablished natural channel. The designed backf,ill eliminates as much of the cut slope
above the highwall as possible, as required by R645-301-553.1100 and at the same time
achieves a stable configuration, as required by R@5-301-553.130. The designed bacldill is,
in fact, the only possible configuration that will fulfill the requirements of these two
regulations in the No. 7 area.

R645-301-553.100 requires that disturbed areis be bacldilled and grade to 1) achieve
the approximate original contour, 2) eliminate all highwalls, spoil piles, and depressions, 3)
achieve a stable posfrnining slope which has a stability safety factor of at least 1.3, 4)
minimize erosion and water pollution both on and off the site, and 5) support the postmining
land use. Furthermore, R645-100-200 defines approximate original contour as "that tfina[
zurface configuration achieved by bacldilling and grading of the mined areas so that the
reclaimed area, includlng any terracing or access roads, closely resembles the general surface
configuration of the land prior to mining and blends into and complements the drainage
pattern of the surrounding terrain with all highwalls, spoil piles, and coal refuse piles having
a desrgn approved under the R@5- rules and prepared for abandonment. " Thus, the concept
of approximate original contour involves not only the original geomefiry of an area, but the
stability, hydrology, and zuitability to the postuining land use of that area as well. The
planned final configuration of the No. 7 area meets all of the parameters of approximate
original contour, as the following discussion will demonstrate.

The stability of the final zurface configuration has already been discussed at some
length. Indeed, it has been shown that the planned final zurface configuration is really the
only one possible given the space constraints imposed by the natural drainage channel, the
amount of fill material available, and the stability characteristics of that material, including
density, cohesion, and internal friction angle (page 3-39).

R645-301-553.140 requires that the posmining configuration minimize water pollution
both on and off the site. The planned configuration will best fulfill this reErirement for
several reasons. First, the stable configuration achieved using the stability safety factor of
1.5 will prevent slides and minimize erosion. Second, the designed slope of approximately
2.7h:lv will best promote successful revegetation by providing a stable seed bed. Third, the
lower fill height will allow for the channeling of water from a seep above the fill over the
surface of the fill, which will prevent the seep from saturating and destabilizing the fiIl. And
fourth, the planned configuration is the only possible configuration which will meet all the
reErirements of approximate original contour without interfering with the reestablishment of
the natural drainage channel (pages 3-39 to 341).

The planned configuration will also closely resemble the general surface configuration
that existed prior to mining and will mimic the visual attributes of the zurrounding area. The
surrounding area is steep and contains many cliffs and ledges. The remaining 60 feet of
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faceup above the fill will resemble these cliffs and ledges and the fill at its base will closely
resemble the talus slopes which underlie those cliffs and ledges (page 340).

The planned configuration will be entirely compatible with the posfinining land use of
$aa;lng and wildlife habitat. Grazing area and wildlife habitat will merely be displaced, but
not eliminated, by the lsrnxining faceup. And the emphasis given in designing the fill to
stability, good vegetation, and preservation of good water qualrty will enhance the value of
this area as livestock land and wildlife habitat (page 34I).

No. 8 Area

This area, which lies opposite the No. 7 arca and on a much gentler slope, will be
completely bacldilled and restored to approximate original contour (page 342).

OId Fan Portal Area

This area contains a partially reclaimed highwall and cut slope. The area was
abandoned in 1984 and is, therefore, subject to the reclamation requirements of both SMCRA
and the R645- rules.

The same stability and slope geometry parameters that were used in the reclamation
desrgn of the No. 2 area were used to desrgn the reclaimed slopes in this area. As with the
No. 2 Areao these slope parameters achieve a factor of safety for the reclaimed slopes of at
least 1.3 (see page 4 of Appendix 3-8).

For zuch a site, both the R645- nrles and the Federal regulations require that 'all

reasonably available spoil" be used in backfilling the highwall and that the bacldill be stable.

Stope Angle
(degrees)

Width of Base
(fee0

Maximum Height
(fee0

15 933 250

20 343 I25

25 L97 92

30 126 73

35 90 63
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Again, as with the No. 2 area, the Old Fan Portal area was initially disturbed prior to
SMCRA. For zuch a site, both the R645- nrles and the Federal regulations require both tlnt
nall reasonably available spoiln be used in bacldilling the highwall and that the backfill be
stable. The designed bacldills of the highwalls and cut slopes of the Old Fan Portal area
fulfitl both of these requirements. Given the amount of material available and the space
constraints imposed by the presence of the county road, it would not be possible to
completely bacldill the cut slopes. The final reclaimed slope must be less than the original
slope because the fill material is now unconsolidated. To completely backf,ill the cut slopes
with a fill of a lesser slope than the original would create a fill with a larger cross-sectional
area than the original configuration and would thus require more material than the original
quantity. Such a fill would also extend for some distance down slope from the present fiIl
toe and would cover the county road and interfere with the reestablished main channel. The
designed bacldills use all the reasonably available spoil that is necessary to achieve a stable
configuration and they eliminate as much of the cut slope as possible, even though the upper
part of the cut slope between cross sections #10 and #LL will not be eliminated (pages 3-36
to 3-37).

Public Comments and Comments from Other Agencies

On May 15, 1995, the Division received comments regarding the regrading plan in a
letter from the Western Regional Coordinating Center of the Office of Surface Mining.
These comments were in the form of an anelysis of the regrading plan and followed a brief
site visit made by OSM representative Gene Hay in April of 1995.

The OSM analysis concentrated particularly on the restoration of the site to
approximate original contour (AOC). The analysis used tlre data provided by the permittee,
but made different aszumptions regarding the conditions of the fill material. The analysis
concluded that the highwalls and cutslopes at this site could be completely bacldilled with no
risk of slope insability using material available on the site. The Division made a full
assessment of the analysis, but still found the plan for incomplete elimination of the
highwalls and cutslopes to be the best for this site.

The OSM analysis appears to be based on 2 overlying ideas. The first is that it is
highly unlikely that bactCill material at this site will become saturated with water and that,
therefore, backfill desrgn should be based on an assumption of less-tban-full saturation. The
second is that there is a large quantity of surplus spoil available at this site for bacldilling.

Regarding the first, the OSM analysis assumed a fill saturation level of % the fill
height, as opposed to the assumption of total sahration made by the permittee. The OSM
letter stated: nDue to the amount of time moisture remains in the [No. 7] area, it is a more
realistic desrgn standard to assume that only the bottom one third of the fill material will be
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sattrrated. u The OSM letter did not state the provenance of the Ys ftgure, but even so, the
Division is convinced that the aszumption of total saturation is much more realistic for this
area, particularly as a worst-case condition. The rock in this area is fracnrred and thus
provides numerous routes by which water can sanuate the fill from behind. In addition, the
fill will be placed nnd compacted against a rock face and the rock/fill interface will also
provide a route whereby water can sanrrate the fill from behind. This problem is
compounded by the fact that the rock face provides an impermeable or partly permeable
water barier and can ttrus allow the buildup of hydrostatic pressure behind the fill. The
Division has observed the phenomenon of fill saturation by way of the rocl</fill interface,
with the rezulting lateral displacement of saturated fill material, at several reclaimed sites in
this area, even where the fill and the parent material are similar. The potential for saturation
of the fill is high during the Spring thaw and is especially high in years of high snowfall or
during periods of unusually heavy rain.

The necessrty of long-terrn stability dictates that any Rll in this area be designed
assuming events and conditions which might be unuzual, but nevertheless likely, over a long
period of time and which might, therefore, jeopardize the stability of the fill. To require, on
the basis of an assumption of less-than-complete safirration, that the highwalls and cutslopes
at this site be completely bacldilled, would deprive the bacldill designs of a prudent and
necessary cautiousness. All of these considerations are discussed in a May 22, 1995 letter
which the permittee's consultant, Agapito Associates, Inc. wrote, at the permittee's request,
to further explain the assumption of full fill saturation used in the stability analysis.
Agapito's reasoning, as expressed in this letter, reflects the Division's reasoning in approving
ttre stability analysis of the fills based on the assumption of full saturation.

In light of all this, the Division agrees with the OSM that the factor of safety for the
slope design should be reduced to 1.3 for the #7 M:ne area, especially in regard to saturated
slopes. Typically, engineering practices allow for a long term static factor of safety of 1.3
under normal conditions and a factor of safety of 1.1 for sahrrated conditions. However,
regulatory requirements do not allow for factors of safety of less than 1.3. As furtlpr
explained below, the Division also considers slope evaluation under saturated conditions as a
valid precaution in design of these slopes for long-term stability.

Through modeling and analysis, it was found by the Division that saturated conditions
dramatically affect the slope angle and height allowable in comparison to unsaturated
conditions where cohesion can be developed. OSM analysis varied the extent to which the
fill areas were safirrated and theorized that a siguificant change in the slope could be obtained
under certain circumstances. Under certain conditions, the Division agrees that zuch slopes
could be achieved. However, modeling and analysis also indicated that only small changes
in the phreatic line (saturation elevation and gradient) would drastically affect these
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assumptions. The conjecture made by OSM as to where saturation occurs within these fiIts
cannot be reasonably aszured on a long-term basis. In the event that saturation occurs in and
through a critical failure surface, factors of safety were found to drop from L.3 under dry
conditions to less then 1 (failure) under saturation.

As an example of the problems'associated with the saturation level, a cross section
taken from the plan and indicated on the drawings as Section 3 was used to show how
saturation can affect slope shbility. The soil parameters used in the analysis are taken from
the plan and are shown in the sample data labeled as Gordon Creek #7 Portoil Area,
Saturation limited to top of MSHA bench. This exarrple shows a slope from the top of the
cutslope above the portal area projected at the least slope possible, to where it encroaches on
the stream channel. The slope shown is a approximately 2:1 slope. Dry, the embankrnent
exceeds a 1.3 FS. The graphic section provided with the example, with a phreatic line
projecting from the MSHA bench to the toe of the fill indicates a FS of 1.2. A second
graphic, with the slope fully saturated, indicates a FS of .69, resulting in slope failure.
Refer to data and figures found in Appendix I to the this technical analysis.

While technically feasible, the use of underdrains, and rock buttressing of the slopes
could be utilized to increase the slope angle of these fills, such practices are uzually reserved
for critical or high-risk construction sites. Extensive engineering and design requirements
are necessary to build zuch structures and costs associated with consfirction are very high.
Rock and underdrain material needed to construct such features would have to be brought in
or developed elsewhere within the permitted area, thus further increasing the disnrrbed area.
Such stnrctures also reErire some degree of monitoring and maintenance in order to assure
their proper function. Due to the remoteness of the site and the low hazards associated with
the area, underdrains and rock toe buttresses of these slope is not warranted.

The Division agrees that due to varying climate and soils conditions within the
Gordon Creek Atea, that long-term static factors of safety should be evaluated under
saturated conditions. Inaccessibility of the site following reclamation and the inability to
maintain the site with major following revegetation warrant a conservative approach in
stability desrgn.

Terracing, benchiug and zurface diversions are indicated in the rules and also
mentioned by OSM as possible alternatives to alleviate problems with slope stability and
saturation of fiIls. I(nown seeps within the fill areas are identified in the plan and have been
developed in a manner that will endeavor to bring and keep these seep areas on the zurface
of the fills to reduce safiration. Benching and terracing of the slopes is not proposed in the
plan. Because of the tight constraints within the canyon, development of benches in the fills
would increase the lateral or base reErirements for the fills in order to effectively decrease
slopes and increase stability. Diversions along the tops of the slopes are considered
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impractical for several reasons. Because of the steep nafiral slopes above the fill areas,
constnrction of diversion would further increase the disturbed areas and potentially decrease
the stability of the natural slopes above the disnrrbed areas. Placement of diversions in the
fill at the top of the slopes is also considered impractical due to the steepness of these
bacldilled areas. Differential setthng between the fill and the adjacent natural materials can
often cause cracks or voids in the fill material at the interface which if diversions were to be
place in these areas could inadvertently divert water directly into and behind the filled areas.
These diversions as well as diversions associated with the use of terraces also would require
a higher degree of maintenance on the site. Diversions, benches and terraces, although
allowed in the regulations, are considered impractical based on site conditions.

These limiations do however restrict the amount of bacldill material that can be
placed along some of the cutslopes and above the highwalls within the mine site. In addition
to the analysis performed for the fill areas, the cutslopes and cutslope areas above the
highwalls were also evaluated by the operator for stability. These areas were found to have
significantly higher factors of safety than the 1.3 minimum regulatory requirement. These
high factors of safety are atffibutable to the high amount of bedrock in these cutslopes.

Although complete elimination of highwalls and cutslopes by bacldilling those areas is
the preferred alternative duri4g reclamation, such practices cannot be achieved throughout the
Gordon Creek Mine site due to factor of safety limitations, soils conditions and the geomety
of the cutslopes in relationship to the natural slopes above the cuts and the establishment of
permanent drainage channels below the cutslopes.

Regarding the second idea upon which the OSM analysis is based--that there is a large
surplus of spoil available for bacldlling the cutslopes and highwalls-this is simply not true
and the OSM analysis acknowledges that fact. There is indeed, as the OSM analysis states, a
large Erantity of spoil in the original stream channel both adjacent to the No. 7 area and
below sediment pond #7A. But all of this material came from the construction of the No. 2,
No. 7, No. 8, and Old Fan Portal faceups. None has been hauled in or added as a result of
mining. If all of this material were placed back in the cuts and compacted perfectly
(speaking as if this were possible), without regard to stability, it would just fill the cuts and
restore the area to its original configuration. Mine development wastes and spoils rezulting
from underground mining operations generally rezult in vohrmes of materials greater than the
volumes originally excavated during mining operations. Use of all of these materials in
bactCilling and grading to achieve AOC is more desirable than the development of additional
disnubed areas above or adjacent to highwalls for disposal. No historic naps of zufficient
detail are available to show the pre-mining strrface configuration for the entire mine site.
Consequently, a detailed accounting of the location and extent of these materials is not
available for evaluation.
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OSM considers in their analysis that additional spoil is (or should be) reasonably
available within the Gordon Creek Mine site. The Division agrees that, due to.swell factors .
resultant from excavation of the mine facilities and that none of the materials excavated
during mine development were removed from the area, that the volume of material currently
placed as fill within the mine facilities is greater that the volume of the cuts that were
concurrently developed during mine development. However, due to the limitations dictated
by the factor of safety and site geometry, zuch fill material cannot effectively be used to
eliminate all cut areas and cutslopes. Furtlrer discussion of this zubject is found under the
Bac*f,illing and Grading Section of this TA.

The proposal put forth by the OSM analysis is to completely bacldll the cutslopes and
highwalls, which would require huge quantities of surplus spoil. Page I of the OSM analysis
states: ". . . . the amount of spoil needed to eliminate the [No. 2] highwall will increase the
fifl volume for Portal No. 2 by about 64% (ftom75,378 to L23,620 cubic yards). " Then
page 5 states: "At the most, the combination [of the permittee's plan and the OSM proposal
for the No. 7 areal will require the company to move an additional 24,930 compacted cubic
yards." And then, having established that the OSM proposal would require large quantities
of additional spoil, page 4 of the analysis states: "If [the spoil material beneath and below the
7A pond isl not needed to reclaim the No. 2 portal, it could be used to bacldill the No. 7
portal.u The last of these 3 comments illustrates that, even according to OSM's own
analysis, there is no zurfeit of fill material with which to completely bacldill the cutslopes
and highwalls. The OSM proposal would require all the spoil available plus a great deal
more.

The additional ryantities of spoil which would be needed to implement the OSM
proposal are enonnous. The additional 64% neded in the No. 2 area would constitute an
increase of 48,242 cubic yards. The additional quantity of ?4,930 cubic yards which the
OSM proposal would require for the No. 7 area is half again larger than the present total for
the No. 7 and No. 8 areas combined. This site is located in a narrow canyon with steep
walls on both sides and an intermittent stream channel in the bottom. The additional fiIl
material required by the OSM analysis simply isn't there.

Sfudings:

The plan fulfills the requirements of this section.

The Division's goal in reclaiming this site is the same as OSM's: to fonnulate a plan
for restoring the site to AOC which both complies with the applicable Federal and state
regulations and is also stable and environmentally sound over the long term. 1n assssging the
proposed reclamation plan, the Division has worked with the permittee and has been sensible
of OSM's concenx, as expressed in its May 15 letter to the Division. The Division
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maintains that the plan for incomplete bacldilling of the cutslopes and highwalls is the best
plan for this site on all counts.

' 
First, the highwall bacldills, as designed, wil be stable over the long term. This

long+erm stability is the result of a great deal of caution having been built into the plan.
The assumption of full saturation in the stability analyses and the safety factor of 1.5 used in
the No. 7 area are part of this caution. While this caution may seem excessive, it is sound
in the context of a worst-case design philosophy and is thus certainly sound in designing for
long-term stability. The cutslopes in the No. 2, the Old Fan Portal areas, and above the No.
7 highwall will not be completely eliminated, but given the limited quantity of spoil material
and the qpace limitations of the canyon, their complete elimination is not possible in any
event. And changing the saturation aszumption in order to increase the fill height would only
serve to remove a prudent caution from the plan and would gain only a few additional feet on
the respective cutslope and highwalls. The OSM analysis suggests that the baclf,ill material
be terraced or that diversions be cut into its face to break up the long continuous slopes and
thus prevent sahration of the fill and enhance its surface and mass stability. But diversions
reErire maintenance and are thus not zuited to long-term reclamation and they are a liability
to surface stability as well. And there is neither space nor spoil enough for actual terraces.

Second, the stability of the bactCills will make for Erick and effective revegetation.
This revegetationn of course, will enhance the surface stability of the fills and prevent
damage from erosion. The long continuous slopes proposed by the OSM analysis would
increase the risk of erosion damage and surface instability and would thus not be conducive
to revegetation. Again, while higher and steeper fill slopes would eliminate more of the
highwalls and cutslopes, their deleterious effect on revegetation would negate whatever
benefit might be gained from the elimination of a very few more feet of the highwalls and
cutslope.

Third, and related to the second, the stability of the baclf,ills due to the lesser slopes
will result in a reduced sediment production potential for the entire site. Erosion damage and
sediment production will be decreased and the rerulting contribution of sediment to surface
waters off the site will be decreased. And again, while higher and steeper slopes would
eliminate more of the highwa[s and cutslopes, their increased potential for erosion and
sediment production would negate any benefit which might rezult from the very small
additional highwall and cutslope reduction

And finally, the remaining portions of the No. 2 and the No. 7 cutslope will be
similar in sructrual composition to the preexisting cliffs in the surrounding area and will be
compatible with the visual atfributes of the area. The and cutslope remnants are composed of
the same rock which forms naftral cliffs and outcrops in many of the canyons in the Gordon
Creek area and are thus identical in srucftral composition to those nanrral feaf,res. And the
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existence of these na&ral cliffs and outcrops elsewhere in the zurrounding area assures that
the cutslope remnants will blend into the zurrounding topography and be vizually compatible
with the scenery of the zurrounding area.

BACKFILLING AI'{D GRADING

Regulatory Reference: 30 CFR Sec. 785.15, 8l7.LA, 8L7.107; R@5-30L-234, -301-537,
-30r-5 52, -30 1 -553, -302-230, -302-23 1, 4m-232, -302-233 .

Analysis:

The first reclamation operation following the final closure of the mining operation
was the seating of the portals. The No. 2 mirp was sealed permanenfly in October of 1985
and the No. 7 and 8 mines were sealed in December of 1990. Each porfal was first sealed
by placing a block seal25 to 50 feet inby the portal. The portal stmcture was then removed
and the area outby the seal was completely bacldilled to prevent access to the seal and to
minimize roof breaking. Exposed coal seams in the portal areas were also covered.

T\e 2, 7 & 8 mines are considered dry mines, i.e., the mines themselves do not
produce enough water to zupply the needs of the mining operation. Most of the workings are
downdip from the porals. The only area updip from the portal is the area northwest of the
No. 2 west portals through the 70-acre lease modification. No water was encountered during
the mining qf this area. Because of the dryness of the mines and the locations of the portals
relative to the dip of the seam, the seals will not impound water and so no hydrologic seals
were used.

Shortly after final cessation of operations and portal sealing, all zurface structures
were removed. Metal, wood, pipe, and other zuch stnrchral material was hauled away and
either sold for scrap or disposed of in a municipal landfill. All concrete, including
foundations, floors, and structural supports, was broken up and buried at the toe of the portal
faceups.

Reclamation of the minesite will occur in two phases. During the first phase, the
entire site will be reclaimed and the natural drainage channels reestablished and reconfigured
from the No. 8 area down to the lower end of the No. 2 mine area. The present sediment
ponds will be eliminated and a new 3-cell sediment pond will be constnrcted at the lower end
of the site adjacent to the present main entrance gate. The new 3-cell pond will receive
nrnoff from the entire site. All disarbed azd undisnrbed drainage will flow into the pond.
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Once vegetation is reestablished and the sediment contribution to the pond is within
acceptable limits, the second phase of the reclamation process will be carried out. The 3-cell
sediment pond will first be removed and the area reclaimed. The reclaimed main drainage
channel will then be extended to intersect the undisturbed channel below the site.

' 
Sweets Pond will not be reclaimed. It is located on private land and the landowner

has requested that the pond be left in place for private use. The permittee will nrrn the pond
over to the landowner when reclamation is complete. The pond is designed for long-terrr
stability and is a utilrty improvement as well as a source of water for wildlife.

All cut^slopes along pad and road areas will be reduced as much as possible while
maintaining the required minimum stability safety factor of 1.3. This will be accomplished
by recovering downslope material with a bacltroe and placing it against the cutslope faces
with a bulldozer. The fill material will be compacted with a sheepsfoot compactor to
improve stability. Temporary erosion controls, zuch as straw bales and silt fences, will be
placed below these bacldlled areas to prevent sediment from leaving the site and entering the
natural drainage. The Grand Junction consulting finn of J.F.T. Agapito & Associates, Inc.
determined the limiting dimensions of the fills in the respective areas by a detailed stability
analysis. This analysis is discussed and is rezuls are shown in the discussion which
follows.

Since different parts of the site were originally disturbed at different times and under
different regulatory requirements, the site has been divided, for the purposes of the
bacldilling and grading plan, into 4 different areas: the No. 2 area, the No. 7 area, the No. 8
area, and the Old Fan Portal area.

No. 2 Area

A stability analysis of this area was done by the Grand Junction conzulting firm of
J.F.T. Agapito & Associates, Inc. in Aprit of 1992. The slope geomefiry parameters for this
area were discussed in the Approximate Original Contour section above.

In 1993, the permittee performed a stability investigation of the cut slope above the
portals in the No. 7 area, which is very similar to, but higher than, the cut slopes in the No.
2 arca. This stability investigation, the rezults of which are found in Appendix 3-1, revealed
that the No. 7 cut slope has a stability safety factor of 2.62. Since the No. 2 cut slopes are
lower than those in the No. 7 area, and since the No. 2 cut slopes will be at least partially
backfilled, which will further increase their stability, then the No. 2 ctut slopes can be
expected to achieve a stability safety factor at least equal to the value 2.4 acbieved by the
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No. 7 cut slope. And this, combined with the fact that the No. 2 cut slopes have been stable
throughout the more than 30 years of their existence, demonstrates that the No 2 cut slope
remnants fulfill the stability requirement of R@5-301-553.523.

There are two seeps which daylight in the cutslope of the No. 2 area: one near the
lower end of the No. 7 road and one above the office/shop area. Water from these seeps
will flow over the zurface of the fll in rip rap channels.

R645-301-542.3O0 and R645-30L-542.310 require ttnt the reclamation plan include
" . . . final surface configuration maps with cross sections (at intervals specified by the
Division) that indicate: . [t]he final surface configuration to be achieved for the affected
areas.u The cross sections of the No. 2 area which are shown on Plates 3-8B and 3-8C
depict the final surface configuration. These cross sections were taken directly from the
contours of Plate 3-7A and are of inzufficient resolution to adequately show the extent to
which the cut slopes of the area will be bacldilled. Therefore, in 1995, at the Division's
request, the permittee submitted 4 surveyed cross sections of the No. 2 area and
zuperimposed upon these cross sections profiles of the anticipated final surface configuration.
These 4 cross sections are designated #6, #7, #8, autd #9. Their locations are shown on Plate
3-7A while the cross sections themselves are found on Plate 3-14. These additional cross
sections are adequate to further define the present and final zurface configuration of the No.
2 area.

No. 7 Area

A stability analysis of this area was done by the Grand Junction conzulting firrr of
J.F.T. Agapito & Associates, Inc. in April of L992. The slope geomety parameters for this
area were discussed in the Approximate Original Contour section above.

Nafirral conditions within this canyon would typically place slopes x1 engles with
factors of safety at or near a FS of 1 to 1.1. Development of bactCilld slopes to a factor of
safety of 1.3 reErires a reduction in the naaral slopes which existed prior to mining and a
significanfly greater amount of material than would be available from mine development
waste and fill. If such fiIl materials were readily available, it would have to be placed within
the boffom of the canyon and would elevate the drainage areas, reducing the gradient in these
fill areas, and over-steepening the gradient down stream of the fills. Such practices would
not be conducive to re-establishment of the natuml drainage patterns within the canyon.
Development of borrow areas for additional fill materials would further increase the
disturbed area.
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Surface contours within the site were revised by the Division to determine to what
extent additional material may be available, within the currenfly disturbed area, to minimize
or further reduce the extent and the height of the cutslopes associated with backfilling and
grading. The Division found that material within the site is sufficient to further bacldill the
#7 M:ne portal area to the extent that would be allowed by reducing the factor of safety from
1.5 to 1.3. The revised contours were used only to roughly approximate changes to the
entire facilities that would occur. These revised contours, developed approximately 42,OO0
additional cubic yards of material which could be used for fiIl within the cutslope areas. Of
this, approximately 14,000 cubic yards were used in the #7 Mirre portal area with the
remainder of the material used in and around the #2 Mine portal area. This material was
derived from the gentle slopes adjacent to and to the southeast of the #2Jsdne portal area.
EarthVision volumetric mass balance calculations from revision of the zurface contours are as
found in the Volumetrics Report attached to this TA in Appendix tr. These calculations only
consider the movement of material in comparison to the final reclamation contours proposed
by the operator and as zuch do not relate to the mass balance calculations in the plan used in
destgn earthwork from the mine operation stage to final reclamation. Revision of the
proposed zurface contotrrs was accomplished by the Division only to determine whether or
not additional material could be utilized from within the currently disturbed area.

Placement ef this additional material along the cutslopes within the site did not
eliminate any significant amount of cutslope areas as delineated on the maps in the proposal.
The additional fill material did help to reduce the vertical extent of some of these cutslopes.
The cutslopes above the #7 Mine portal area were reduced from approximately 85 feet to 45
feet vertically, but due to factor of safety limitations, could not be completely eliminatedl.
The cutslopes above the f2 portal area were also reduced by 10-15 feet but slopes were
consffained by the main drainage channel located in the bottom of the canyon.

Variations in the soils characteristics in consideration of the placement of bacldill
material should also be noted. Analysis of the soils for the #7 Mine area and the #2 Mine
area are different enough so as to affect the degree to which slopes can be developed and the
extent to which cutslopes can be reduced. During field construction, the operator should be
aware that the idenffication and location of materials which bave the best characteristics for
constructing slopes in critical areas may have a marked effect on the final slopes that can be
attained during reclamation. Should higher quality materials be encountered dwing
eartbmoving activities, field anendments to the plan could enhance the final reclamation
configuration.

In 1993, the permitfee performed a stability investigation of the cut slopes above the
portals and the road in tbe No. 7 arca. This stability investigation, tlre renrlts of which are
found in Appendix 3-1, revealed tbat the No. 7 portal cut slope has a stability safety factor of
2.62 and that the cut slopes above the road have a stability safety factor of 4.01. Since the
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No. 7 highwall below the MSHA safety bench, which has had a history of natural instability,
will be completely eliminated by bacldilling, and since the No. 7 road cut slopes will be at
least partially bacldilled, which will further increase their stability, the No. 7 cut slopes can
be expected to be stable. And this, combined with the fact that the No. 7 cut slopes have
been stable throughout their l5-year existence, demonstrates that the No. 7 cut slope
remnants fulfill the stability requirement of R645-301-553.130.

R645-301-553.100 requires that disrurbed areas be bacldilled and graded to L) achieve
the approximate original contour, 2) eliminate all highwalls, spoil piles, and depressions, 3)
achieve a stable postnining slope which has a stability safety factor of at least L.3, 4)
minimize erosion and water pollution both on and off the site, and 5) support the posfinining
land use. Furthermore, R645-100-200 defines approximate original contour as nthat 

[final]
surface configuration achieved by bacldilling and grading of the mined areas so that the
reclaimed area, including any terracing or access roads, closely resembles the general surface
configuration of the land prior to mining and blends into and complements the drainage
pattern of the zurrounding terrain with all highwalls, spoil piles, and coal refuse piles having
a design approved under the R645- rules and prepared for abandonment." Thus, the concept
of approximate original contour involves not only the original geometry of an area, but the
stability, hydrology, and zuitability to the postmining land use of that area as well. The
planned final configuration of the No. 7 area meets all of the parameters of approximate
original contour, as the following discussion will demonstate.

The stability of the final surface configuration has already been discussed at some
length. Indeed, it has been shown that the planned final surface configuration is really the
only one possible given the space constraints imposed by the natural drainage channel, the
amount of fill material available, and the stability characteristics of that material, including
density, cohesion, and internal friction angle Gage 3-39).

R645-301-553.140 requires that the posffiining configuration minimize water pollution
both on and off the site. The planned configuration will best fulfiU this requirement for
several reasons. First, the stable configuration achieved using the stability safety factor of at
teast 1.3 will prevent slides and minimize erosion. Second, the designed slope of
approximately 2.7h:lv will best promote successful revegetation by providing a stable seed
bed. Third, the lower fill height will allow for the channeling of water from a seep above
the fill over the surface of the fill, which will prevent the seep from saturating and
destabilizing the fill. And fourth, the planned configuration is the only possible configtrmtion
which will meet all the requirements of approximate original contour without interfering with
the reestablishment of the natural drainage channel (pages 3-39 to 34L).

The planned configuration will also closely resemble the general surface configuration
that existed prior to mining and will mimic the vizual atfibutes of the surrounding area. The



Page 20
Technical Analysis & Findings
ACT/007/016
July 20, 1995

surrounding area is steep and contains many cliffs and ledges. The remaining 60 feet of
faceup above the fill will resemble these cliffs and ledges and the fill at ie base will closely
resemble the talus slopes which underlie those cliffs and ledges (page 340).

The planned configuration will be entirely compatible with the posrmining land use of
$azlng and wildlife habitat. Grazng area and wildlife habitat will merely be displdced, but
not eliminated, by the remaining faceup. And the emphasis given in designing the fill to
stability, good vegetation, and preservation of good water quality will enhance the value of
this area as livestock land and wildlife habitat Gage 34L).

R645-301-542.300 and R645-301-542.3L0 require that the reclamation plan include
" . . . final zurface configuration maps with cross sections (at intervals specified by the
Division) that indicate: . [t]he final zurface configuration to be achieved for the affected
areas. u The cross sections of the No. 'l are-a which are shown on Plates 3-8A and 3-8B
depict the final zurface configuration. These cross sections were taken directly from the
contours of Plate 3-7A and are of inzufficient resolution to adequately show the extent to
which the cut slope and highwall of the area will be bac*filled. Therefore, in 1995, at the
Division's request, the permittee zubmitted 3 zurveyed cross sections of the No. 7 area and
zuperimposed upon these cross sections profiles of the anticipated final zurface configuration.
These 3 cross sections are designated #L, #2, and #3. Their locations are shown on Plate 3-
7A wbile the cross sections themselves are found on Plate 3-L3. These additional cross
sections are adequate to further define the present and final surface configuration of the No.
7 arca.

Although the incorporation of cutslopes into the reclamation desigu does have
advantages as noted above, there are also adverse effects. Most important, is the
consideration that due to the steepness of the cut slopes, their existence may pose a safety
hazard, to people, livestock and wildlife who encounter them. Because of the location of
these cutslopes, the hazards associated with them are considered minimail. Steep natural
slopes occur above these areas which limit access to the cutslopes. All access to the cutslope
areas is below the cutslopes and no roads or trails are found immediately abovg these areas.
Natural terrain in &e area can be found as steep or steeper than the cutslope areas zuch that
the natural hazsrds axe at least equal or greater to the hazards associated with the cutslopes.

Another adverse effect is the visual and esthetic impact from the retained cutslopes.
The vizual impact is that the cutslopes will remain visible following revegetation and will be
most visible from the bottom of the canyon where the site is accessible. However, the
cutslopes are not visible from other vistas or viewing areas which would be generally
accessible to the public or within view of any residences. The cutslopes will also appear
similar to sca4rs which are found throughout the region rezulting from natural land surface
failures. Accordingly, while the visual impact from the cutslopes is adverse, it is not
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considered as significant or limiting in regard to the post mining land use or as having any
impact outside of the permit area.

As part of the bacldilling and grading evaluation of the site, the Division considered
the elimination or the reduction of cutslopes within the site. The vizual effects regarding the
placement of additional materials to reduce the vertical extent of cutslopes is not significant
in comparison to the final zurface configuration as proposed by the operator. To compare
the difference, 3-D models looking at the #2 Mne area and the #7 Mine area were
developed. Figure 1 shows the #2 Poral area as proposed in the plan while Frgure 2 show
the site following the relocation of the additional materials. Similarly, Figures 3 and 4, are
shown for the #7 Pofial area. Unforttrnately, digital data was not made available to compare
the pre-mining zurface configuration or the operational surface configuration to the final
reclaimed zurface configuration.

No. 8 Area

This area, which lies opposite the No. 7 area and on a much genfler slope, will be
completely bac*filled and restored to approximate original contour (page 342).

There is a seep in the road cut just below the No. 8 mine pad. This seep has been
controlled by two gravel dnins. The fust, which is approximately 36 inches deep by 12
inches thick by 24 inches wide, crosses the road and discharges into a small concrete
retention basin in an otherwise undisturbed area. The second is approximately 24 inches
wide by 18 inches deep and parallels the road to where it discharges into the main
undisturbed culvert.

Both gravel drains will be left in place and covered with additional fill material. The
second gravel drain will be zupplemented with an additional 24-inch-sErare section of gravel
along the road ditch. This will be covered with roofing paper before it is covered with fill
material. The rezulting enlarged dxain will empty into the restored natural drainage channel
between the No. 8 and No. 7 areas (page 344d.

OId Fan Portal Area

Bacldilling and Grading sf rhis area is discussed in the section on Approximate
Original Contour above.

R645-301-542.300 and R645-3OL-542.310 require that the reclamation plan include
. . . final surface configuration rnaps with cross sections (at intervals specified by the
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Division) that indicate: . . . [t]he final surface configuration to be achieved for the affected
areas. n The cross sections of the Old Fan Portal area which are shown on Plates 3-8D and
3-8E depict the final zurface configuration. These cross sections were taken direcfly from
the contours of Plate 3-78 and are of insufficient resolution to adequately show the extent to
which the cut slope and highwall of the area will be bact<flrlled. Therefore, in 1995, at the
Division's request, the permittee zubmitted 4 zurveyed cross sections of the Old Fan portal
area and zuperimposed upon these cross sections profiles of the anticipated final surface
configuration. These 4 cross sections are designated #9, #L0, #lL, and #t2. Their locations
are shown on Plate 3-7B while the cross sections themselves are found on Plates 3-14 and 3-
15. These additional cross sections are adequate to further define the present and final
zurface configuration of the Old Fan Portal area.

Findings:

Although OSM and Division disagree in part, to some of the assumptions used in the
desrgn and the development of the reclamation plan for the Gordon Creek 2,7 & 8 Mines,
the plan was found to meet the minimum regulatory requirements with respect to highwall
elimination, bacldlling and grading, and meeting AOC requirements. Additionat materials
potentially can be placed to reduce the vertical ext€nt of cutslopes within the existing
disurbed area. However, such considerations are not significant to warrant re-design and re-
evaluation of the reclamation plan as proposed.

Bacldilling in the #7 Mlucre portat area should be increased by reducing the factor of
safety from 1.5 to 1.3. Evaluation of other areas, including the #2 Mine portat area are
already proposed with a 1.3 factor of safety. Accordingly, the following permit condition is
required:

R645-301-553, Bacldilling and Grading, bacldilled slopes in the #7 Mne
portal area shall be baclf,illed to the extent possible while maintaining a
factor of safety of 1.3. The operator shall determine, based on site
conditions, where additional materials may be developed and placed as
fill to firrther reduce or eliminate cut slopes associated with the
reclamation plan. Slope measnrements and stability analysis based on
site conditions during constnrction shall be provided in conjunction with
certified as-built reports or plans demonshating stability and that
baclfilling of cublopes to the extent possible during reclamation
activities bas been accomplished.
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MII\E OPEI\INGS

Regulatory Reference: 30 CFR Sec. 817.13, 8L7.14, 8L7.15; R645-301-5L3, -301-529,
-301-55 1, -301-63 1, -30L:7 48, -30t-7 65, -30L:7 48.

Analysis:

The first reclamation operation following the final clozure of the mining operation
was the sealing of the portals. The No. 2 mine was sealed permanently in October of 1985
and the No. 7 and 8 mines were sealed in December of 1990. Each portal was first sealed
by placing a block seal 25 to 50 feet in by the portal. The portal structure was then removed
and the area out by the seal was completely backfilled to prevent access to the seal and to
minimize roofbreaking. Exposed coal seams in the portal areas were also covered.

Findings:

The plan fulfills the requirements of this section.

TOPSOL AI\D ST]BSOIL

Regulatory Reference: 30 CFR Sec. 817.22;R645-301-232, -30t-233, -301-234, -301-242,
-30t-243.

Analysis:

Prelaw (i.e. P.L.95-87) disturbance at this site is approximately 10.82 acres and
comprises the No.2 Mine operation yard and access road (approximately 9.18 acres) and the
Old Fan Poral (approximately 1.64 acres). Topsoil was not separately salvaged from these
prelaw disfirbed areas prior to their disturbance.

The perminee plans to use material from the No. 2 Mine fill and the No.2 Mine
access road fill as substinrte topsoil (Page 3-14). Laboratory analyses chfircterrzing the
proposed substinfie bpsoil maGrial are found in Appendix 8-1.

The permittee has committed to sample the regraded strrface of the No.2 Mine to
determine fertilizer reErirements (page 3-15).

Topsoil and zubsoil from the No.7 Mine area were salvaged from all disturbed areas
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except those areas which were excessively rocky, where topsoil was of limited depth, or
where the steepness of the terrain posed a safety hazad to machinery. Topsoil from the No.
7 Mine (3684 cubic yards) is stored adjacent to the No. 2 Mine operations area and subsoil
from the No. 7 Mine (8000 cubic yards) is stored adjacent to the No. 7 Mine operational
area. This topsoil and subsoil material will be evenly distributed along the contour (page 3-
43) to a depth of trvelve inches subsequent to bac*f,illing and grading (Table 8-5A).

Topsoil which was salvaged from the No. 8 Mine (25L4 cubic yards) disturbance is
stored on top of the subsoil pile adjacent to the No.7 Mine operations area. Subsequent to
the completion of bacldilling and grading, this topsoil material will also be evenly distributed
along the contour to a depth of twelve inches (Table 8-5A).

Interim reclamation of the Old Fan Portal area was done in L984. The existing fill
was used as topsoil since no topsoil had been salvaged initially. Vegetation has been
established on the regraded spoils. The pennittee proposes additional regrading in the Old
Fan Portal area.

The permitfee proposes that the zurface material on slopes steeper than 70 percent
(areas depicted on Plate 3-74,3-78, and 3-7C) be left in place and used as zubstitute topsoil
(page 3-17). To demonstrate its zuitability as substinrte topsoil material, this surface material
will be sampled in May and June and analyzed as described in Section 3.5.5.1. Sample site
locations are shown on Plate 3-1.

In order to alleviate compaction, all regraded soil will be deep ripped to a depth of
l8-inches (page 3-33 & 47). Plant growth medium will be gouged and roughened in order to
maximize its zurface roughness and thus enhance its revegetation capability. This will be
accomplished by using a large backfioe bucket to create 2'-3' diarneter, irregularly-placed
depressions (page 8-32).

Prior to reexcavation, the topsoil and zubsoil stockpiles will be analyzed for nitrogen,
phoqphorus and potassium @age 3-50). An appropriate fertilizer will then be formulated
based on that analysis.

Irindings:

The plan fulfills the reErirements of this section.
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ROAD SYSIEMS AI'{D OTIIER TRANSPORTATION FACILITMS

Regulatory Reference: 30 CFR Sec. 701.5,784.U,817.150, 817.151; R645-100-200,
-301-5 13, -301-521, -301-527, -301-534, -301-537, -30r-732.

Analysis:

The Grand Junction consutting firrr of J.F.T. Agapito & Associates, Inc. determined.
the limiting dimensions of the fills in the respective areas by a detailed stability analysis. All
cutslopes along road areas will be reduced as much as possible while maintaining 16s
required minimum stability safety factor of 1.3. This will be accomplished by recovering
downslope material with a baclfioe and placing and compacting it against the cutslope faces
with a bulldozer. Temporary erosion controls, such as straw bales and silt fences, will be
placed below these bacldilled areas to prevent sediment from leaving the site and entering the
natural drainage.

Findings:

The plan fulfills the reErirements of this section.

ITYDROLO GIC INFORI\,IATION

Regulatory Reference: 30 CFR Sec. 784.14,7U.29, 8L7.4L, 8L7.42, 8L7.43, 817.45,
8L7.49, 817.56, 8L7.57; R645-301-512, -30L-513, -301-514, -3Ol-515, -301-532, -3OL-533,
-30L-542, -301-723, -301-724, -301:725, -30t:726, -30L:728, -30L-729, -301:731, -301-733,
-301-7 42, -301-7 43, -301 -750, -301:7 51, -301:7 60, -30L:7 6r .

Analysis:

Acid and toxic-forming materials

The permittee has committed to the removal and relocation of contaminated material
from the No. 2, 7 & 8 Mine yard fills. This includes removal of material contaminated with
oil and grease, material which is more than 50 percent coal, and acid- and toxic-forming
material as defined by the Utah Coal Mining Regulations and qualified by the Division's
Guidelines for Topsoil and Overburden, Table 2. These contaminated materials will be
identified during bacldilling and grading based on visual observation, combustibitity analysis
and the sampling oufline on pages 3-50 & 3-51. The contaminated materials will then be
completely removed from their original location and buried onsite with four feet of non-
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combustible, nonacid- and nontoxic-forming material.

Exposed coal seams will be covered with a minimum of four feet of noncombustible
material. Some small rider seams will not be covered in areas where the fill configuration
required to cover them would be unstable (See also Backfilling and Grading above). The
coal seams will be covered with three feet of "rock materialo and one foot of topsoil and/or
suitable zubstitute topsoil (page 3-34).

Flndings:

The plan fulfills the requirements of this section.

Sedimentation Ponds Rlffi5-30t:7n.220 tbra 742.225.2

Analysis:

The hydrologic portion of the reclamation plan calls for a new 3-celled sedimentation
pond to be constnrcted at the downstream end of the disturbed area. The Operator has
provided for maintenance of the temporary sediment pond during the reclamation phase (page
74O). It will be reclaimed and the original channel restored when bond release requirements
are met for sediment control and vegetation (page 740). Per the requirements of R645-301-
880-320 and R645-301:732-210 and Phase tr bond release criteria, the following structures
will be affected (Sweet's Canyon Pond and the temporary sediment pond) and as zuch, a
Division of Water Rights permit, a Division of Dam Safety permit and a maintenance
agreement for these stnrctures have been supplied. The Operator has stated how he will
comply with the requirements for permanent maintenance including sediment removal if
reErired for the reconstructed sediment pond on page 740 of the plan. Sediment levels are
shown as being determined by direct measurement at the sediment marker, as shown on Plate
7-14 and will be cleaned-out when the sediment reaches the cleanout level of 7748.5'. The
pond will be inspected Emrterly and on an annual basis as required.

The Sweet's Canyon Pond will remain and be maintained by the landowner as stated
in the September 28, L994letters found in Appendix 3-5 to Beaver Creek Coal Company
from Agnes K. Pierce. A Slope Stability Analysis for the Sweet's Canyon Pond is found in
Aprpendix 34 demonstrating a slope stability of 2.35 for saturated conditions. Vlater Righs
Lease and Sale Agreement allocated to the Sweet's Canyon Pond was entered into on the 7th
of April, 1993 and is found in Appendix 3-9.

The following forms and applications have been approved for the following
impoundments to be retained or used dtuing reclamation.
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Sweet's Pond

1) Form 69 filed with the Division of Water Rights is found in appendix 7-4.
2) A transfer of Water Rights to the Sweet's Pond from Gordon Creek is found

in appendix 3-9 but a change application for the point of use needs to be filed
by the owner for the water rights to be valid.

3) A clarification of the use and responsibility for maintenance of the pond
now that Mr. E.E. Pierce is deceased is found in appendix 3-5.

Temporary Sediment Pond

1) Sediment clean-out levels will be marked with a sediment marker in the pond.
2\ Clean-out of the pond will occur at the 60 % sediment storage level (7748.5').
3) Form 69 for the temporary 3-celled structure is found in appendix 7-4. An

approval letter, dated February 7, L995, is also found in AppendrxT4.
4) The pond will be decanted using a portable pump to the maximum sediment

storage level elevation when necessary. (page 4-2).

trIndings:

The permittee meets the reErirements of the nrles regarding the sediment ponds and
pennanent impoundments.

Diversions R645-30!:742.300 et.al. and R645-301-74.400 thru 743

Analysis

The plan provides for reclamation of the Right and Left For*s of Bryner Canyon
using the 100-year 6-hour storm event in accordance with R645-30L-742.323. Permanent
channels for the ephemeral drainages were designed using the l0-year 6-hour event in
accordance with R645-3Ot:742.333. The main channel and the Right Fork of Bryner
Canyon were considered intermittent and all others considered ephemeral. The watershed
boundaries used to determine precipitation runoff from undisturbed areas within Bryner
Canyon are shown on Plate 7-5A. The locations of all channels showing riprap sizes and
slopes are shown on Plate 3:7A, 3:TB, and 3-7C. All design information for the plan
regarding the applicable calculations and methodologies is found in Appendix 7-1.

The plan provides for the restoration of the Right Fork of Bryner Canyon to restore
premining characteristics of the original stream channel where it meets the old pad fill.
Ponding, in what is considered a natural depression that appeared to be caused by the
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presence of the pad and failure to reestablish original grade for the channel, has been
eliminated.

Reclamation of the mine site will be completed in a single phase, with the excepfion
of the removal of the new sediment ponds. The first step will be to build the new tbree celled
pond in the Bryner Canyon drainage below the mine site. (See Plates 3-78 and 7-14). The
minesite will be reclaimed stafting from the top down, with No. 8 first, followed by No. 7,
No.2 Access Road, and finally, the Old Fan Portal Area. The natural drainage will be
restored down to the undisturbed drainage below the No. 2 Mine, as shown on Plate 3-7A.
At this point the No.2 pond and 7A pond will be removed and all drainage above the new
21718 Sediment Ponds will flow into the ponds.

There are several diversions of miscellaneous spring flow which drains across
reclaimed slopes (springs located at the 2,7 , and 8 mine areas). Provisions are discussed on
page 7-33 regarding the use of riprap and filter blankets for the appropriate areas and a
french drain for the No. 8 Mine road cut seep.

Flndings:

The permittee has supplied the necessary information regarding the restoration of the
nanrral drainages in the area of the No.2,7, and 8 Mine sites

1. The Permittee has filed the necessary Stream Alteration Permit for
. the reclaimed stream channel with the Division of Water Rights and as zuch a

positive finding can be made pending approval by the Division of Water
Rights.

Sediment Control Measures RG5-301-742

Analysis

The Permittee has provided details on mulching ratss, hydromulch application rates,
tackifier amounts and tlpes, and erosion control matting. Commiments to maintain the site
from an erosion standpoint have been made in the permit in Section 7.2.8.5 Gage 7-58),
Maintenance Plan For Erosion. A design summary of the one BTCA area associated with
the Old Fan Portal Area is found in Appendix 7-5 and designated as zuch on Plate 3-2.

There will be a lot of earth moving taking place adjacent to presently undisfirbed
drainages and it will be considered pnrdent sediment control to prevent the migration of earth
disturbance into those presently undistrnbed drainages. The contractor should be made aware
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of this potential and instructed in regards to using care when operating adjacent to these
areas.

Findings:

The Permittee meets the requirements of the nrles regarding erosion control and
control of sediment from the reclaimed areas.

Water Qualiff Monitoring R645-30L-723 and 7 (2.100'200'300

Anatysis

The Permittee has proposed a plan which monitors 6 stations for the paranreters
shown in Table 7-18. The sampling program provides information on seasonal flow and
water quality on intermittent and ephemeral streams that have potential to be affected by
mine discharge and nrrface disturbance. Discussion of surface water monitoring locations,
type, frequency and flow device may be found in Table 7-17. A map of monitoring locations
is provided onPlate 7-2. Analyses will be for parameters listed in Table 7-18. The Post
ffiining Water Monitoring plan is described on,7-67 of the permit.

Xlndings:

The Permittee meets the requirements of the regulations regarding water monitoring.

REVEGETATION

Regulatory Reference: R&5-301-24r', 301-353, 301-355, 301-356

Analysis:

General requirements

The revegetation portion of the plan is found on pages 3-52 thru 3-65. The
revegetation seed mixnre is specified on page 3-54 and 3-55. The mixfirre contains grasses,
forbs, and shnrbs which are known to be palatable to big game animals. Cicer millvetch
and alfalfa are the only non-native species in the mixfirre. Cicer miltserch has been included
both because it is a legume and also because it is palatable to big gilme animals. Alfalfa is
desirable for its Erick establishment and nitrogen-fixing capabilities. Alfalfa uzually does not
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persist on these sites for more rhan a few years. Five other native forb species are included
in the mixture.

In addition to the five shrub qpecies which will be seeded, the riparian areas will also
be transplanted with containerized stock of Salix, Elderberry, Serviceberry and Chokecherry
(page 3:55). Seeps and springs will be planted at2s-foot intervals and the main drainages
will be planted at 5Gfoot intervals on each side. An augmented seed mixnre which includes
additional grass and forb species will be applied to the riparian areas.

All seeding will be done by either hydroseeding or hand broadcasting and will be
followed by light raking (page 3-53). Past interim seeding efforts have shown this procedure
to be effective for this area. The pennittee has committed to limit the amount of time the
seed is in the hydroseeder to no more rhan 30 minutes.

The plan commits to leaving the site in a roughened state (page 8-32). By using a
large bac*fioe bucket to redistribute the topsoil, depressions 2 feet to 3 feet in diameter will
be left. The surface material in areas which are not baclcfilled and which will not receive
topsoil will be amended with sffaw or hay at a rate of 1500 pounds per acre. Where
feasible, the straw or hay will be incorporated into the soil with a trackhoe. In less
accessible areas, the straw or hay will be incorporated by punching and gouging the soil
(page 3-51). Hand roughening will consist of surface loosening of the soil to a depth of 4 to
6 inches with hand tools.

fiming

The plan commits to begin seeding no earlier than September 1 (page 3-54) and to
complete the seediqg in the fall of the year. This is the time of year normally accepted for
seeding with this particular seed mixfire and for this area. The revegetation schedule is
outlined on page 3-57. plstiminary work zuch as seed ordering and soil sampling will begin,
respectively, in May and June. Recontouring will begin in July with final mulching
occuning in October.

Mulching and other soil stabilizing practices

A wood fiber hydromulch will be applied, at the rate of 2000 lbs per acre (3-56), to
all seeded areas with slopes less than 2h:1v and to all nontopsoiled areas with slopes greater
than 2h:1v (page 3-58). Hydromulching has been shown, in interim revegetation el this site,
to be effective in controlling erosion and sabilizing the soil surface on slopes less than
2h:lv.
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On slopes steeper than 70 percent where topsoil and/or subsoil is not applied, alfalfa
mulch will be placed on the zurface at the rate of 1500 lbs per acre. In areas which can be
reached by a trackfioe, zurface gouging will be performed to create zurface roughness and
incorporate mulch. In steep areas which cannot be reached by a bac*fioe, hand tools will be
used to roughen the soil surface and incorporate the mulch.

Standards for success

The posnnining land use is wildlife habiat. Therefore, the requirements of R645-
30L-356.230 must be met. Success of vegetation will be detennined on the basis of shnrb
stocking and vegetative ground cover. The plan does not specfy a shrub standard. The
Division, DWR and the pennittee have agreed, as shown by a 10/31194letter from Bill Bates
of DWR (page 3-58), that a minimum shrub stocking standard of 2000 shrubs per acre will
be the success standard to be achieved by this site. The permittee's commitment to this
success standard is found on page 3-61 of the plan.

The stated success standard for cover and diversity is to be that of the Mountain
Grassland community (page 3-58). The Mountain Grassland (also referred to as Mountain
Bnrsh/Grass Community) reference area is located above the No. 2 Mine and identified on
Plate 9-1. The data fsl rhis reference area were collected in July of 1981. The most
ftequent species in the reference area during the 1981 inventory were Salina Wildrye and
Indian Ricegrass. Based on an ocular estimate, total vegetative cover was 20 percent. In
1993 the Mountain Grassland reference was again sampled and the vegetative cover was
estimated to be 43 percent (Appendix 9-2). Salina Wildrye and Broom Snakeweed were the
most frequently encountered plants. Because of the large differences in percent cover values,
some doubt exists that tlrc same areas were sampled. However, approval of the reference
area is based on the 1993 sampling. If zubseErent sampling indicates that the 1981 sampling
is more representative of the actual cover value, then the use of the Mountain Grassland
reference area as a standard for the entire site will have to be reevaluated.

The proposed2lTl8 Sediment Pond is to be constructed in an area which is not
included in the current approved disnubed area. However, the area was previously disturbed
by the constuction of the adjacent Carbon County road and by the operation of the
abandoned Swisher No. 1 Mine. The plan commits to revegetate this atea.to meet the
success standard of the Mountain Grassland reference area. A determination will have to be
made during the growing season, prior to disturbance, as to whether or not a vegetation
inventory of this area is necessaxy.

fhdings:

The plan fulfills the reErirements of this section. However, as a condition of this
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permit, the permittee must commit to do the following, in accordance with the requirements
of:

R64s-301-321.100
During the growing season, a determination will need to be made as to whether or not

a predisfiubance vegetation inventory of the proposed 21718 Sediment Pond is necessary.

STABILIZATION OF SI]RFACE AREAS

Regulatory Reference: 30 CFR Sec. 817.95; R@5-30L-2M.

Analysis:

See Revegetation and Backfilling and Grading above.

Findings:

The plan fulfills the requirements sf rhis section.

MAPS, PLAI'{S, Ai\D CROSS SBCTIONS OF RECLAMATION
OPERATIONS

Regulatory Reference: 30 CFR Sec.7U.2g; n6aS-fO 1323, -3OL-512, -3Ol-521, -3Ol-542,
-301-632, -30t-73L.

Analysis:

See also Backfilling and Grading above.

Affected area boundary maps.

Plates 3-7A,3-TB, and 3-7C accurately and adeErately show the disnrbed area
boundaries for the No. 2, No. 7, No. 8, and Old Fan Poral areas. Approximately 1.5 acres
will be added to the disturbed area with the constnrction of the new sediment ponds and this
added area is shown on Plates 3-7B and 3:7C. Since this area constitutes less than 15% of.
the total present distubed area, its addition to the disftrbed area does not constitute a
significant revision of the permit, but only an amendment.
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Bonded area map.

Plates 3-7A,3::/8, and 3-7C accurately and adequately show the bonded area
boundaries for the No. 2, No. 7, No. 8, and Old Fan Portal areas. Plate 3-1A shows Sweets
Pond, which will not be reclaimed, and its associated bonded area. For this site, tlre bonded
area is identical to the-disturbed area and comprises approximately L7 .2 acres.
Approximately 1.5 acres will be added to the disturbed area with the construction of the new
sediment ponds and this added area is shown on Plates 3-78 and 3-7C.

Reclamation backfilling and grading maps.

Plates 3-74,3-78, and 3-7C show the bacldilling and grading which will be done at
this site. In addition, Plates 3-8A, 3-8B, 3-8C, 3-8D, and 3-8E contain cross sections, taken
from topographic maps, which depict the present surface configuration and the anticipated
reclaimed surface configuration.

Reclamation facilities maps.

The only reclamation facilities which will remain will be the new sediment ponds,
which will be reclaimed at the end of the Phase II reclamation period. These ponds are
shown on Plates 3-7B and 3-7C.

ffinal surface configuration maps.

Plates 3:7A,3:78, and 3-7C show the anticipated final zurface configuration. In
addition, Plates 3-8A, 3-88, 3-8C, 3-8D, and 3-8E contain cross sections, taken from
topographic maps, which depict the present surface configuration and the anticipated final
zurface configuration.

Reclamation surface and subsurface manmade features maps.

There are no buildings within 1000 feet of this site and no electrical transmission lines
or pipelines passing over or under the site.

Plates 3-7A,3-78,3-7C, and 3-1A show the anticipated final surface configuration.
These maps show the location and extent of the fence which will be erected around the site
to keep livestock from destroying the developing vegetation. Plates 3-78 and 3-7C show the
Carbon County access road in relation to the rest of the site and Plate 3-1A shows Sweets
Pond and its surrounding area.

Reclamation treatments maps.



Page 34
Technical Analysis & Findings
ACT/007/016
July 20, 1995

The only reclamation treatuent facilities which will remain will be the new sediment
ponds, which will be reclaimed at the end of the Phase II reclamation period. These ponds
are shown on Plates 3-7B and 3:7C.

All facilities which will be used to protect and enhance fhh and wildlife related
environmental values are shown on Plates 3-7A, 3:78, and 3-7C. These include a small
native rock holding basin for wildlife watering near the No. 8 Mine seep, the fence which
will prevent livestock graz@ of the ievegetated area for the entire bond liabitity period, and
the seeps in the No. 7 area which will flow across the zurface of the bacldill and thus be
accessible to wildlife.

Findings:

The plan fulfills the requirements of this section.

BONDING AND INSURANCE REQIITRET\mNTS

Regulatory Reference: 30 CFR Sec. 8@; R645-301-800, et seq.

Analysis:

Form of bond. (Reclamation Agreement)

A surety bond in the amount of $64L,443 is held with the United Pacific Inzurance
Company.

Determination of bond amount.

The total cost of reclaiming this site was estimated to be approximately $327,826, in
1983 dollars. The costs of sealing and backfiUing the porals and of removing and disposing
of the surface facilities were left out of the calculation of this sum since all of this work was
done in 1991, while at the same time the cost of reclaiming the Old Fan Portal area was
added in. This estimated cost was escalated through 1988, when the No. 8 Mine started
operation, at which time the reclamation costs associated with the No. 8 area were added in,
to make up a total of $394,074, in 1988 dollars. This amount was then escalated through
1999 in order to get an estimate of the required bond amount tbrough the end of the present
permit term. The required anount firms out to be $505,@3, in.1999 dollars. Since the
reclamation bond is in the amount o' $64t,443, this site is more than adequately bonded
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through t999. The following table summarizes the foregoing discussion.

Tems and conditions for liability insurance.

Liability inzurance pohcy ISL Gl 51913+A is held with the Insurance Company of
North America through the agency of the CIGNA Insurance Company. The effective term
of this policy goes from Jaruary l, 1993 through lanuary L, L996. The combined coverage

YEAR
ESCALATION

FACTOR*
RECI-AMA'TION

cosT REMARKS

1983 $327,826 #2 and #7 Mines Only

1984 0.92 $330,842 #2 ard #7 Mines Only

1985 2.90 $340,436 #2 and #7 Mines Onlv

1986 2.L0 $347,586 #2 and #7 Mines Only

t987 1.9s $354,364 #2 and #7 Mines Only

1988 1 .81 $360,777 + $33,297
: $394,074

#8 Mine Added to #2 and #7 Mines

1989 t.77 $401,050 #2, #7 & #8 Mines

1990 0.77 $4M,138 {2, #7 & #8 Mines

L99t 1.27 wg,n0 #2, #7 & #8 Mines

t992 2.21 $418,315 #2, #7 & #8 Mines

1993 2.61 v29,233 #2, #7 & #8 Mines

t994 3.2t w3,012 #2, #7 & #8 Mines

1995 2.68 $454,884 #2, #7 & #8 Mines

1996 2.68 w7,075 f2, #7 & #8 Mines

1997 2.68 w9,593 f2, #7 & #8 Mines

1998 2.68 v92,46 #2, #7 & #8 Mines

1999 2.68 $505,@3 #2, #7 & #8 Mines
are
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for bodily injury and property damage is $500,000 for each occurrence and g500,000
aggregate. The certificate of insurance which the Division holds states that, in the event that
the policy is cancelled for any reason by the permiffee, the insurance agency, CIGNA, will
give the Division written notification within 45 days.

Findings:

The plan fulfills the requirements of this section.
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VOLTIIVIETRICS REPORT

Run by: rharden
V e r s i o n :  2 . O

D a t e :  0 6 / o - 7 / 9 s
R e p o r t  f i l e :  t 1 . 2 v r p t

Po l ygon  f i l _e :  cu r f i l l -wp1y
Zone def in int ion:  Operat iorr l t .
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Pr imary f ie ld:  to lygoi  rn
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Zone name: cuc
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y i e l d  f a c t o r :  1 . 0
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Min imum z:  none
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y i e l _ d  f a c t o r :  1 . 0

VolumeLr ics Report
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Michael O. Leavitt

Gwmor

Ted Stewart
Executive Director

James W. Carter
Dvision Dirxtor

State of lltah
DEPARTMENT OF NATURAL RESOIIRCES
DIVISION OF OIL, GAS AND MINING
355 West Norlh T€mpl€
3 Tdad Cenler, Suite 350
Salt Lako City, Utah 84180-1203
801 -538-5340

801 -359-3940 (Fax)
801-s38-5319 (TDD)

Re:

July 20, 1995

Paige B. Beville, Manager
Environmental, Health & Safety
Mountain Coal Compariy
ARCO Coal Company
555 17th Street, Room 2170
Denver, Colorado 80202

Approval of Reclamation Plarn. Mountain Coal Company. Gordon creek 2. 7. & 8
Mines. ACTi007l016. Folder #3. Carbon Counqv. Utah

Dear Ms. Beville:

The Division has completed the Technical Analysis and Findings for your reclamation
plans for the Gordon Creek 2, "l , & 8 Mines. A copy is enclosed for your records. As you
are aware this has been a lengthy process which has included involvement of technical staff
from your office, from OSM, and from the Division. We have concluded that the plans you
have proposed will satisfy the regulatory requirements and are acceptable for use in
reclaiming this area. There is one noted deficiency that still must be addressed. Mountain
Coal must provide a copy of the comments made by the legal owner of record of the
reclaimed land surface concerning the proposed postmining land use. We have no record of
any conrments from Robert & Linda Jewkes. Once these conrments have been received your
plans can be considered approved with the following two conditions.

1) During the growing season, a determination will need to be made as to
whether or not a pre-disturbance vegetation inventory of the proposed 21718
Sediment Pond is necessary.

2) Backfilled slopes in the #7 Mine portal area shall be backfilled to the extent
possible while maintaining a factor of safety of 1.3. The operator shall
determine, based on site conditions, where additional materials may be
developed and placed as fill to further reduce or eliminate cut slopes associated
with the reclamation plan. Slope measurements and stability analysis based on
site conditions during construction shall be provided in conjunction with
certified as-built reports or plans demonstrating stability and that bacldilling of
cutslopes to the extent possible during reclamation activities has been
accomplished.
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We appreciate the work you have done to finalize these reclamation plans. We
encourage you to proceed with the reclamation of this mine site as quickly is possible.
Please don't hesitate to call if you have any questions.

Sincerely,

-l
.["*"2

I-bwell P. Braxton
Associate Director - Mining

Enclosure
cc: D. Haddock

P. Grubaugh-Littig
J. Helfrich
S. White
J. Kelley
R. Harden
H. Sauer

FINTACOV.278



TECHNICAL ANALYSIS AND FINDINGS
RECLAMATION PLAN

MOUNTAIN COAL COMPANY
GORDON CREEK #2, #7, #g MINES

LCTt007t0r6

July 20, 1995

SUMMARY OF PERMIT CONDITIONS

As determined in the analysis and findings of this Technical Analysis, approval of the
plan is subject to the following Permit Conditions. The applicant is subject to compliance
with the following Permit Conditions and must commit to comply with the requirements of
these conditions as referenced in the approved Permit.

Accordingly, as a condition of this permit, the permittee must do the following, in
accordance with the requirements of:

R64s-301-4r2.200
The permittee must provide a copy of the comments concerning the proposed

postmining land use by the legal or equitable owner of record (Robert F. & Linda M.
Jewkes) of the surface of the land following reclamation. In lieu of comments, the permittee
may provide evidence that the surface land owner has been given ample opporhrnity to
comment.

R64s-301-321.100
During the growing season, a determination will need to be made as to whether or not

a predisturbance vegetation inventory of the proposed2lT/8 Sediment Pond is necessary.

R645-301-553
Backfilling and Grading, backfilled slopes in the #7 Mine portal area shall be

backfilled to the extent possible while maintaining a factor of safety of 1.3. The operator
shall determine, based on site conditions, where additional materials may be developed and
placed as fill to further reduce or eliminate cut slopes associated with the reclamation plan.
Slope measurements and stability analysis based on site conditions during construction shall
be provided in conjunction with certified as-built reports or plans demonstrating stability and
that backfilling of cutslopes to the extent possible during reclamation activities has been
accomplished.
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RECLAMATION PLAN

GENERAL REQT]IREMENTS

Regulatory Reference: PL 95-87 Sec. 515 and 516; 30 CFR Sec. 784. !3,784.14,784.I5,
784.16,794.L7,794.19,794.19,794.20,794.2r,794.22,794.23,794.24,794.25,7g4.26;
R645-301-23r, -301-233, -301-322, -30r-323, -301-331, -301-333, -301-34t, -3oL-342,
-301-411, -30r-4r2, -30r-422, -301-5L2, -30r-5t3, -30r-52L, -301-522, -30L-525, -30L-526,
-30L-527, -301-529, -301-529, -301-531, -301-533, -301-534, -301-536, -301-537, -30r-542,
-301-623, -30t-624, -30r-625, -301-626, -301-631, -30L-632, -301-731 , -301-723, -30r-724,
-30L-725, -301-726, -30r-729, -301-729, -301-73t, -30r-732, -30r-733, -301-746, -301-764,
-301-830.

Analysis:

See individual sections.

POSTMINING LAND USES

Regulatory Reference: R645-301-412, 30I-413

Analysis:

Coal mining has been a land use in this area since the early 1900s. Some of the
larger mines to be opened in the area were Sweets in 1925 and Consumers and National in
1928 (page 5-19). The Swisher No. 1 Mine lies immediately adjacent to the disturbed area
and was reclaimed by the Utah Abandoned Mine l.ands program.

The stated postrnining land use is the same as the premining land use of wildlife
habitat (page 3-8) and the intent of the reclamation designs is to restore the site to a condition
compatible with the premining land use. Private landowneis presently manage the lands
surrounding the mine site for limited livestock forage. There are no range improvements in
the area (page 4-53).

Appendix 3-10 contains a copy of a letter from Mountain Coal Company to the
landowners, informing them of the anticipated postrnining land use and proposed
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reclamation. Two of the landowners, James and Mark Jacob, signed and returned the letter,
thus acknowledging and agreeing to the land use. However, Robert F. and Linda M.
Jewkes, who are the landowners of the #7 and #8 Mine areas, do not want the site returned
to the premining land use and approximate original contour. The Jewkeses want the road to
remain.

The Sweets Canyon Water Fill Area, also known as "sweets Pond," will not be
reclaimed. The pond is located on private land and the land owner has requested that the
pond remain for private use (Page 3-32 and Appendix 3-5). The landowner has committed to
leave the fence surrounding the pond in place in order to keep livestock out of the pond and
riparian area. The pond constitutes a utility improvement for the area, supports a fish
population, and provides for wildlife habitat.

Findings:

Comments regarding the postmining land use have not been received from all
landowners. Accordingly the following permit condition is required:

R645-301-4L2.200
The permittee must provide a copy of the cornments concerning the proposed

postmining land use by the legal or equitable owner of record (Robert F. & Linda M.
Jewkes) of the surface of the land following reclamation. In lieu of comments, the permittee
may provide evidence that the surface land owner has been given ample oppornrnity to
comment.

PROTECTION OF FISH, WILDLIFE, AND RELATED
ENTWRONMENTAL VALTIES

Regulatory Reference: R645-301-333, 301-342, 301-358

Analysis:

The permittee will employ the following measures to enhance the suitability of the site
for wildlife habitat:

1. A small native rock holding basin will be constructed for wildlife watering near the
No. 8 Mine seep.

2. A fence will prevent livestock grazng of the revegetated area for the entire bond
liability period.
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3. The seeps in the No. 7 area will flow across the surface of the backfill and will
thus be accessible to wildlife.

4. The plant species to be used in revegetation have been selected for their value as
wildlife forage and cover.

5. Drainage and seep areas will be enhanced by the addition of both seeded and
transplanted riparian species.

6. Sweets Pond will remain for the intended postmining land use of wildlife habitat.
The pond will be fenced to exclude livestock. The pond currently supports fish and
occasional beaver.

Findings

The plan fulfills the requirements of this section"

APPRO)ilMATE ORIGINAL CONTOTIR RESTORATION

Regulatory Reference: 30 CFR Sec. 784.15, 785.16, 817.L02, 8L7.I07, 817.133;
R645-301-234, -30I-27 0, -30t-27 r, -301412, -30141 3, -30 1 -5 1 2, -30L_531, _30 I _533,
-30 1-553, -30 1 -536, -301-542, -301-7 3r, -30I-7 32, -301-7 33, -30I-7 64.

Analysis:

The No. 2 arca and the Old Fan Portal area were both built prior to SMCRA and thus
do not come under the requirement of restoration to approximate original contour (AOC) per
se. Only the No. 7 and No. 8 areas come under the requirements of restoration to
approximate original contour and both of these areas will be restored to approximate original
contour, as required by R645-301-553.110. For a more general discussion, see also
Backfilling and Grading below.

No. 2 Area

A stability analysis of this area was done by the Grand Junction consulting firm of
J.F.T. Agapito & Associates, Inc. in August of L992. Based on samples taken from the site,
the #2 Mine area estimates soils values atL20 pcf dry density, 5.75 psi (828 ps| cohesion,
and an internal friction angle of 23.8 degrees. Due to the steep and narrow canyon
configuration in which the surface facilities exist, slope stability is a critical factor in
determination of the extent to which highwalls and cutslopes can be backfilled. The #2 Mine
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area was evaluated for factors of safety of 1.3 and 1.5. The minimum requirements for
long-term stability as required under the regulations dictate a minimum factor of safety of
1.3. Slope charts, under saturated conditions, were used in the proposal to determine
maximum embankrnent heights for varying slope angles under saturated conditions. For this
area, Agapito determined the following slope geometry parameters for a stability safety
factor of 1.3 (see page 4 of Appendix 3-8).

The natural channels that must be reestablished through the No. 2 area limit the width
of the base of the fill. Therefore, the slope of 20" and base width of 343 feet were used in
the design of the fill. These geometric parameters allow for a maximum slope height of
approximately 125 feet, which will at the same time allow for the backfilling of most of the
cut slopes and the attainment of the required stability (page 3-35).

The No. 2 area was disturbed prior to SMCttA. For such a site, both the R645- rules
and the Federal regulations require both that "all reasonably available spoil" be used in
backfilling the highwall and that the backfill be stable. The designed backfills of the
highwalls and cut slopes of the No. 2 area fulfill both of these requirements. Given the
amount of material available and the space constraints imposed by the reestablished natural
channels, it would not be possible to completely backfill the cut slopes. The final reclaimed
slope must be less than the original slope because the fill material is now unconsolidated. To
completely backfill the cut slopes with a fill of a lesser slope than the original would create a
fill with a larger cross-sectional area than the original configuration and would thus require
more material than the original quantity. The designed backfills use all the reasonably
available spoil that is necessary to achieve a stable configurationand they eliminate as much
of the cut slope as possible, even though the upper part of the cut slope will not be
eliminated.

No. 7 Area

Slope Angle
(degrees)

Width of Base
(feet)

Maximum Height
(feet)

t5 933 250

20 343 125

25 197 92

30 126 73

35 90 63
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A stability analysis of this area was done by the Grand Junction consulting firm of
J.F.T. Agapito & Associates, Inc. in April of 1992. The #7 Mine area samples yielded 120
pcf dry density, 3.5 psi (50a psf cohesion, and an internal friction angle of 21 degrees.
As indicated in the analysis, the #7 Mine area was evaluated for factors of safety of 1.25 and
1.5. For this area, Agapito determined the following slope geometry parameters for a
stability safety factor of 1.5 (see page 3 of Appendix 3-7).

A safety factor of 1.5, rather than 1.3, was used for this area for a couple of reasons.
First, the area contains two seeps and a small fault and the highwall below the MSHA safety
bench has a history of natural instability. And since the planned earthwork will make it
impossible to reach and repair this site in the event that it requires maintenance, the slightly
higher safety factor will provide a greater margin of safety. Second, the MSHA safety bench
in this area, which marks the upper extent of the highwall, is approximately 40 feet high and
thus forms a good place into which to key the crest of the fill. The planned backfill will be
approximately 45 feet high and will thus cover the safety bench while leaving the upper 60
feet of the faceup as it is. Backfilling the highwall to attain the lower safety factor of 1.3
would result in the elimination of only about 19 additional feet of the cutslope (see page 3 of
Appendix 3-7). The natural channel that must be reestablished through this area limits the
width of the base of the fill. So again, as in the No. 2 area, the slope of 20o was used in the
design of the fill. This allows a maximum base width of 124 feet and a maximum slope
height of 45 feet (page 3-39).

Given the amount of material available and the space constraint imposed by the
reestablished natural channel, it would not be possible to completely backfill the portal
faceup above the highwall and still achieve a stable configuration. As in the No. 2 area, the
final reclaimed slope must be less than the original slope because the fill material is now
unconsolidated. To completely backfill the cut slopes with a fill of a lesser slope than the
original would create a fill with a larger cross-sectional area than the original configuration,
would require more material than the original quantity, and would interfere with the

Slope Angle
(degrees)

Width of Base
(feet)

Maximum Height
(feeO

15 291 78

20 t24 45

25 77 36

30 50 29

35 36 25
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reestablished natural channel. The designed backfill eliminates as much of the cut slope
above the highwall as possible, as required by R645-301-553.110, and at the same time
achieves a stable configuration, as required by R645-301-553.130. The designed backfill is,
in fact, the only possible configuration that will fulfill the requirements of these two
regulations in the No. 7 area.

R645-301-553.100 requires thatdisturbed areas be backfilled and grade to 1) achieve
the approximate original contour, 2) eliminate all highwalls, spoil piles, and depressions, 3)
achieve a stable postmining slope which has a stability safety factor of at least 1.3, 4)
minimize erosion and water pollution both on and off the site, and 5) support the postmining
land use. Furthermore, R645-100-200 defines approximate original contour as "that [final]
surface configuration achieved by backfilling and grading of the mined areas so that the
reclaimed area, including any terracing or access roads, closely resembles the general surface
configuration of the land prior to mining and blends into and complements the drainage
pattern of the surrounding terrain with all highwalls, spoil piles, and coal refuse piles having
a design approved under the R645- rules and prepared for abandonment. " Thus, the concept
of approximate original contour involves not only the original geometry of an area, but the
stability, hydrology, and suitability to the postmining land use of that area as well. The
planned final configuration of the No. 7 area meets al! of the parameters of approximate
original contour, as the following discussion will demonstrate.

The stability of the final surface configuration has already been discussed at some
length. Indeed, it has been shown that the planned final surface configuration is really the
only one possible given the space constraints imposed by the natural drainage channel, the
amount of fill material available, and the stability characteristics of that material, including
density, cohesion, and internal friction angle (page 3-39).

R645-301-553.140 requires that the postmining configuration minimize water pollution
both on and off the site. The planned configuration will best fulfill this requirement for
several reasons. First, the stable configuration achieved using the stability safety factor of
1.5 will prevent slides and minimize erosion. Second, the designed slope of approximately
2.7h:1v will best promote successful revegetation by providing a stable seed bed. Third, the
lower fill height will allow for the channeling of water from a seep above the fill over the
surface of the fill, which will prevent the seep from saturating and destabilizing the fill. And
fourth, the planned configuration is the only possible configuration which will meet all the
requirements of approximate original contour without interfering with the reestablishment of
the natural drainage channel (pages 3-39 to 3-41).

The planned configuration will also closely resemble the general surface configuration
that existed prior to mining and will mimic the visual attributes of the surrounding area. The
surrounding area is steep and contains many cliffs and ledges. The remaining 60 feet ofo
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faceup above the fill will resemble these cliffs and ledges and the fill at its base will closelv
resemble the talus slopes which underlie those cliffs and ledges (page 3-40).

The planned configuration will be entirely compatible with the postmining land use of
grazing and wildlife habitat. Grazing area and wildlife habitat will merely be displaced, but
not eliminated, by the remaining faceup. And the emphasis given in designing the fill to
stability, good vegetation, and preservation of good water quality will enhance the value of
this area as livestock land and wildlife habitat (page 3-4I).

No. 8 Area

This area, which lies opposite the No. 7 area and on a much gentler slope, will be
completely backfilled and restored to approximate original contour (page 3-42).

OId Fan Portal Area

This area contains a partially reclaimed highwall and cut slope. The area was
abandoned in 1984 and is, therefore, subject to the reclamation requirements of both SMCRA
and the R645- rules.

The same stability and slope geometry parameters that were used in the reclamation
design of the No. 2 area were used to design the reclaimed slopes in this area. As with the
No. 2 Area, these slope parameters achieve a factor of safety for the reclaimed slopes of at
least 1.3 (see page 4 of Appendix 3-8).

For such a site, both the R645- rules and the Federal regulations require that "all
reasonably available spoil" be used in backfilling the highwall and that the backfitl be stable.

Slope Angle
(degrees)

Width of Base
(feet)

Maximum Height
(feet)

15 933 250

20 343 r25

25 197 92

30 126 73

35 90 63
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Again, as with the No. 2 area, the Old Fan Portal area was initially disturbed prior to
SMCRA. For such a site, both the R645- rules and the Federal regulations require both that
"all reasonably available spoil" be used in backfilling the highwall and that the backfill be
stable. The designed backfills of the highwalls and cut slopes of the Old Fan Portal area
fulfill both of these requirements. Given the amount of material available and the space
constraints imposed by the presence of the county road, it would not be possible to
completely backfill the cut slopes. The final reclaimed slope must be less than the original
slope because the fill material is now unconsolidated. To completely backfill the cut slopes
with a fill of a lesser slope than the original would create a fill with a larger cross-sectional
area than the original configuration and would thus require more material than the original
quantity. Such a fill would also extend for some distance down slope from the present fill
toe and would cover the county road and interfere with the reestablished main channel. The
designed backfills use all the reasonably available spoil that is necessary to achieve a stable
configuration and they eliminate as much of the cut slope as possible, even though the upper
part of the cut slope between cross sections #10 and #11 will not be eliminated (pages 3-36
to 3-37).

Public Comments and Comments from Other Agencies

On May 15, 1995, the Division received comments regarding the regrading plan in a
letter from the Western Regional Coordinating Center of the Office of Surface Mining.
These comments were in the form of an analysis of the regrading plan and followed a brief
site visit made by OSM representative Gene Hay in April of 1995.

The OSM analysis concentrated particularly on the restoration of the site to
approximate original contour (AOC). The analysis used the data provided by the permittee,
but made different assumptions regarding the conditions of the fill material. The analysis
concluded that the highwalls and cutslopes at this site could be completely backfilled with no
risk of slope instability using material available on the site. The Division made a full
assessment of the analysis, but still found the plan for incomplete elimination of the
highwalls and cutslopes to be the best for this site.

The OSM analysis appears to be based on 2 overlying ideas. The first is that it is
highly unlikely that backfill material at this site will become saturated with water and that,
therefore, bacldill design should be based on an assumption of less-than-full saturation. The
second is that there is a large quantity of surplus spoil available at this site for backfilling.

Regarding the flrst, the OSM analysis assumed a fill saturation level of % the fill
height, as opposed to the assumption of total saturation made by the permittee. The OSM
letter stated: "Due to the amount of time moisture remains in the [No. 7] area, it is a more
realistic design standard to assume that only the bottom one third of the fill material will be
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saturated." The OSM letter did not state the provenance of the% figure, but even so, the
Division is convinced that the assumption of total sahrration is much more realistic for this
area, particularly as a worst-case condition. The rock in this area is fractured and thus
provides numerous routes by which water can saturate the fill from behind. In addition, the
fill will be placed and compacted against a rock face and the rock/fill interface will also
provide a route whereby water can saturate the fill from behind. This problem is
compounded by the fact.that the rock face provides an impermeable or partly permeable
water barrier and can thus allow the buildup of hydrostatic pressure behind the fill. The
Division has observed the phenomenon of fill saturation by way of the roclc/fill interface,
with the resulting lateral displacement of saturated fill material, at several reclaimed sites in
this area, even where the fill and the parent material are similar. The potential for saturation
of the fill is high during the Spring thaw and is especially high in years of high snowfall or
during periods of unusually heavy rain.

The necessity of long-term stability dictates that any fill in this area be designed
assuming events and conditions which might be unusual, but nevertheless likely, over a long
period of time and which might, therefore, jeopardize the stability of the fill. To require, on
the basis of an assumption of less-than-complete saturation, that the highwalls and cutslopes
at this site be completely backfilled, would deprive the backfill designs of a prudent and
necessary cautiousness. All of these considerations are discussed in a May 22, 1995 letter
which the permittee's consultant, Agapito Associates, Inc. wrote, at the permittee's request,
to further explain the assumption of full fill saturation used in the stability analysis.
Agapito's reasoning, as expressed in this letter, reflects the Division's reasoning in approving
the stability analysis of the fills based on the assumption of full saturation.

In light of all this, the Division agrees with the OSM that the factor of safety for the
slope design should be reduced to 1.3 for the #7 Mine area, especially in regard to saturated
slopes. Typically, engineering practices allow for a long term static factor of safety of 1.3
under normal conditions and a factor of safety of 1.1 for saturated conditions. However,
regulatory requirements do not allow for factors of safety of less than 1.3. As further
explained below, the Division also considers slope evaluation under saturated conditions as a
valid precaution in design of these slopes for long-term stability.

Through modeling and analysis, it was found by the Division that saturated conditions
dramatically affect the slope angle and height allowable in comparison to unsaturated
conditions where cohesion can be developed. OSM analysis varied the extent to which the
fill areas were saturated and theorized that a significant change in the slope could be obtained
under certain circumstances. Under certain conditions, the Division agrees that such slopes
could be achieved. However, modeling and analysis also indicated that only small changes
in the phreatic line (saturation elevation and gradient) would drastically affect these
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assumptions. The conjecture made by OSM as to where saturation occurs within these fills
cannot be reasonably assured on a long-term basis. In the event that saturation occurs in and
through a critical failure surface, factors of safety were found to drop from 1.3 under dry
conditions to less than 1 (failure) under saturation.

As an example of the problems'associated with the saturation level, a cross section
taken from the plan and indicated on the drawings as Section 3 was used to show how
saturation can affect slope stability. The soil parameters used in the analysis are taken from
the plan and are shown in the sample data labeled as Gordon Creek #7 Portal Area,
Saturation limited to top of MSHA bench. This example shows a slope from the rop of the
cutslope above the portal area projected at the least slope possible, to where it encroaches on
the stream channel. The slope shown is a approximately 2:1 slope. Dry, the embankment
exceeds a 1.3 FS. The graphic section provided with the example, with a phreatic line
projecting from the MSHA bench to the toe of the fill indicates a FS of 1.2. A second
graphic, with the slope fully saturated, indicates a FS of .69, resulting in slope failure.
Refer to data and figures found in Appendix I to the this technical analysis.

While technically feasible, the use of underdrains, and rock buttressing of the slopes
could be utilized to increase the slope angle of these fills, such practices are usually reserved
for critical or high-risk construction sites. Extensive engineering and design requiiements
are necessary to build such structures and costs associated with construction are very high.
Rock and underdrain material needed to construct such features would have to be brought in
or developed elsewhere within the permitted area, thus further increasing the disturbed area.
Such structures also require some degree of monitoring and maintenance in order to assure
their proper function. Due to the remoteness of the site and the low hazards associated with
the area, underdrains and rock toe buttresses of these slope is not warranted.

The Division agrees that due to varying climate and soils conditions within the
Gordon Creek Area, that long-term static factors of safety should be evaluated under
saturated conditions. Inaccessibility of the site following reclamation and the inability to
maintain the site with major following revegetation warrant a conservative approach in
stability design.

Terracing, benching and surface diversions are indicated in the rules and also
mentioned by OSM as possible alternatives to alleviate problems with slope stability and
saturation of fills. Known seeps within the fill areas are identified in the plan and have been
developed in a manner that will endeavor to bring and keep these seep areas on the surface
of the fills to reduce saturation. Benching and terracing of the slopes is not proposed in the
plan. Because of the tight constraints within the canyon, development of benches in the fills
would increase the lateral or base requirements for the fills in order to effectively decrease
slopes and increase stability. Diversions along the tops of the slopes are considered
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impractical for several reasons. Because of the steep natural slopes above the fill areas,
construction of diversion would further increase the disturbed areas and potentially decrease
the stability of the natural slopes above the disturbed areas. Placement of diversions in the
fill at the top of the slopes is also considered impractical due to the steepness of these
backfilled areas. Differential settling between the fill and the adjacent natural materials can
often cause cracks or voids in the fill material at the interface which if diversions were to be
place in these areas could inadvertently divert water directly into and behind the filled areas.
These diversions as well as diversions associated with the use of terraces also would require
a higher degree of maintenance on the site. Diversions, benches and terraces, although
allowed in the regulations, are considered impractical based on site conditions.

These limitations do however restrict the amount of backfill material that can be
placed along some of the cutslopes and above the highwalls within the mine site. In addition
to the analysis performed for the fill areas, the cutslopes and cutslope areas above the
highwalls were also evaluated by the operator for stability. These areas were found to have
significantly higher factors of safety than the 1.3 minimum regulatory requirement. These
high factors of safety are attributable to the high amount of bedrock in these cutslopes.

Although complete elimination of highwalls and cutslopes by backfilling those areas is
the preferred alternative during reclamation, such practices cannot be achieved throughout the
Gordon Creek Mine site due to factor of safety limitations, soils conditions and the geometry
of the cutslopes in relationship to the natural slopes above the cuts and the establishment of
permanent drainage channels below the cutslopes.

Regarding the second idea upon which the OSM analysis is based--that there is a large
surplus of spoil available for backfilling the cutslopes and highwalls--this is simply not true
and the OSM analysis acknowledges that fact. There is indeed, as the OSM analysis states, a
large quantity of spoil in the original stream channel both adjacent to the No. 7 area and
below sediment pond #7A. But all of this material came from the construction of the No. 2,
No. 7, No. 8, and Old Fan Portal faceups. None has been hauled in or added as a result of
mining. If all of this material were placed back in the cuts and compacted perfectly
(speaking as if this were possible), without regard to stability, it would just fill the cuts and
restore the area to its original configuration. Mine development wastes and spoils resulting
from underground mining operations generally result in volumes of materials greater than the
volumes originally excavated during mining operations. Use of all of these materials in
backfilling and grading to achieve AOC is more desirable than the development of additional
disturbed areas above or adjacent to highwalls for disposal. No historic maps of sufficient
detail are available to show the pre-mining surface configuration for the entire mine site.
Consequently, a detailed accounting of the location and extent of these materials is not
available for evaluation.
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OSM considers in their analysis that additional spoil is (or should be) reasonably
available within the Gordon Creek Mine site. The Division agrees that, due to swell factors .
resultant from excavation of the mine facilities and that none of the materials excavated
during mine development were removed from the area, that the volume of material currently
placed as fill within the mine facilities is greater that the volume of the cuts that were
conculTently developed during mine development. However, due to the limitations dictated
by the factor of safety and site geometry, such fill material cannot effectively be used to
eliminate all cut areas and cutslopes. Further discussion of this subject is found under the
Backfilling and Grading Section of this TA.

The proposal put forth by the OSM analysis is to completely backfill the cutslopes and
highwalls, which would require huge quantities of surplus spoil. Page 1 of the OSM inalysis
states: u. . . . the amount of spoil needed to eliminate the [No. 2] highwall will increase the
fill volume for Portal No. 2 by about 64% (from75,378 to 123,620 cubic yards)." Then
page 5 states: "At the most, the combination [of the permittee's plan and the OSM proposal
for the No. 7 areal will require the company to move an additional24,930 compacted cubic
yards.' And then, having established that the OSM proposal would require large quantities
of additional spoil, page 4 of the analysis states: "If [the spoil material beneath and below the
7A pond isl not needed to reclaim the No. 2 portal, it could be used to backfill the No. 7
portal. " The last of these 3 comments illustrates that, even according to OSM's own
analysis, there is no surfeit of fill material with which to completely backfill the cutslopes
and highwalls. The OSM proposal would require all the spoil available plus a great deal
more-

The additional quantities of spoil which would be needed to implement the OSM
proposal are enonnous. The additional64% needed in the No. 2 area would constitute an
increase of 48,242 cubic yards. The additional quantity of 24,930 cubic yards which the
OSM proposal would require for the No. 7 area is half again larger than the present total for
the No. 7 and No. 8 areas combined. This site is located in a narrow canyon with steep
walls on both sides and an intermittent stream channel in the bottom. The additional fill
material required by the OSM analysis simply isn't there.

Findings:

The plan fulfills the requirements of this section.

The Division's goal in reclaiming this site is the same as OSM's: to formulate a plan
for restoring the site to AOC which both complies with the applicable Federal and state
regulations and is also stable and environmentally sound over the long term. In assessing the
proposed reclamation plan, the Division has worked with the permittee and has been sensible
of OSM's concerns, as expressed in its May 15 letter to the Division. The Division
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maintairn that the plan for incomplete backfilling of the cutslopes and highwalls is the best
plan for this site on all counts.

First, the highwall backfills, as designed, will be stable over the long term. This
long-term stabilify is the result of a great deal of caution having been built into the plan.
The assumption of full saturation in the stability analyses and the safety factor of 1.5 used in
the No. 7 area are part of this caution. While this caution may seem excessive, it is sound
in the context of a worst-case design philosophy and is thus certainly sound in designing for
long-term stability. The cutslopes in the No. 2, the Old Fan Portal areas, and above the No.
7 highwall will not be completely eliminated, but given the limited quantity of spoil material
and the space limitations of the canyon, their complete elimination is not possible in any
event. And changing the saturation assumption in order to increase the fill height would only
serve to remove a prudent caution from the plan and would gain only a few additional feet on
the respective cutslope and highwalls. The OSM analysis suggests that the backfill material
be terraced or that diversions be cut into its face to break up the long continuous slopes and
thus prevent saturation of the fill and enhance its surface and mass stability. But diversions
require maintenance and are thus not suited to long-term reclamation and they are a liability
to surface stability as well. And there is neither space nor spoil enough for actual terraces.

Second, the stability of the backfills will make for quick and effective revegetation.
This revegetation, of course, will enhance the surface stability of the fills and prevent
damage from erosion. The long continuous slopes proposed by the OSM analysis would
increase the risk of erosion damage and surface instability and would thus not be conducive
to revegetation. Again, while higher and steeper fill slopes would eliminate more of the
highwalls and cutslopes, their deleterious effect on revegetation would negate whatever
benefit might be gained from the elimination of a very few more feet of the highwalls and
cutslope.

Third, and related to the second, the stability of the backfills due to the lesser slopes
will result in a reduced sediment production potential for the entire site. Erosion damage and
sediment production will be decreased and the resulting contribution of sediment to surface
waters off the site will be decreased. And again, while higher and steeper slopes would
eliminate more of the highwalls and cutslopes, their increased potential for erosion and
sediment production would negate any benefit which might result from the very small
additional highwall and cutslope reduction.

And finally, the remaining portions of the No. 2 and the No. 7 cutslope will be
similar in structural composition to the preexisting cliffs in the surrounding area and will be
compatible with the visual attributes of the area. The and cutslope refirnants are composed of
the same rock which forms natural cliffs and outcrops in many of the canyons in the Gordon
Creek area and are thus identical in structural composition to those natural features. And the
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existence of these natural cliffs and outcrops elsewhere in the surrounding area assures that
the cutslope remnants will blend into the surrounding topography and be visually compatible
with the scenery of the surrounding area.

BACKFILLING AND GRADING

Regulatory Reference: 30 CFR Sec. 785.15, 817.102, 817.107; R645-301-234, -301-537,
-301 -5 52, -30 1 -553, -302-230, -302-23L, -302-232, -302-233 .

Analysis:

The first reclamation operation following the final closure of the mining operation
was the sealing of the portals. The No. 2 mine was sealed permanently in October of 1985
and the No. 7 and 8 mines were sealed in December of 1990. Each portal was first sealed
by placing a block seal 25 to 50 feet inby the portal. The portal structure was then removed
and the area outby the seal was completely backfilled to prevent access to the seal and to
minimize roof breaking. Exposed coal seams in the portal areas were also covered.

The 2,7 & 8 mines are considered dry mines, i.e., the mines themselves do not
produce enough water to supply the needs of the mining operation. Most of the workings are
downdip from the portals. The only area updip from the portal is the area northwest of the
No. 2 west portals through the 70-acre lease modification. No water was encountered during
the mining of this area. Because of the dryness of the mines and the locations of the portals
relative to the dip of the seam, the seals will not impound water and so no hydrologic seals
were used.

Shortly after final cessation of operations and portal sealing, all surface structures
were removed. Metal, wood, pipe, and other such structural material was hauled away and
either sold for scrap or disposed of in a municipal landfill. All concrete, including
foundations, floors, and structural supports, was broken up and buried at the toe of the portal
faceups.

Reclamation of the minesite will occur in two phases. During the first phase, the
entire site will be reclaimed and the natural drainage channels reestablished and reconfigured
from the No. 8 area down to the lower end of the No. 2 mine area. The present sediment
ponds will be eliminated and a new 3-cell sediment pond will be constructed at the lower end
of the site adjacent to the present main entrance gate. The new 3-cell pond will receive
runoff from the entire site. All disturbed and undisturbed drainage will flow into the pond.
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Once vegetation is reestablished and the sediment contribution to the pond is within
acceptable limits, the second phase of the reclamation process will be carried out. The 3-cell
sediment pond will first be removed and the area reclaimed. The reclaimed main drainage
channel will then be extended to intersect the undisturbed channel below the site.

Sweets Pond will not be reclaimed. It is located on private land and the landowner
has requested that the pond be left in place for private use. The permittee will turn the pond
over to the landowner when reclamation is complete. The pond is designed for long-term
stability and is a utility improvement as well as a source of water for wildlife.

All cutslopes along pad and road areas will be reduced as much as possible while
maintaining the required minimum stability safety factor of 1.3. This will be accomplished
by recovering downslope material with a backhoe and placing it against the cutslope faces
with a bulldozer. The fill material will be compacted with a sheepsfoot compactor to
improve stability. Temporary erosion controls, such as straw bales and silt fences, will be
placed below these backfilled areas to prevent sediment from leaving the site and entering the
natural drainage. The Grand Junction consulting firm of J.F.T. Agapito & Associates, Inc.
determined the limiting dimensions of the fills in the respective areas by a detailed stabiliry
analysis. This analysis is discussed and its results are shown in the discussion which
follows.

Since different parts of the site were originally disrurbed at different times and under
different regulatory requirements, the site has been divided, for the purposes of the
backfilling and grading plan, into 4 different areas: the No. 2 area, the No. 7 area, the No. 8
area, and the Old Fan Portal area.

No. 2 Area

A stability analysis of this area was done by the Grand Junction consulting firm of
J.F.T. Agapito & Associates, Inc. in April of t992. The slope geometry parameters for this
area were discussed in the Approximate Original Contour section above.

In 1993, the permittee performed a stability investigation of the cut slope above the
portals in the No. 7 area, which is very similar to, but higher than, the cut slopes in the No.
2 area. This stability investigation, the rezults of which are found in Appendix 3-1, revealed
that the No. 7 cut slope has a stability safety factor of 2.62. Since the No. 2 cut slopes are
lower than those in the No. 7 area, and since the No. 2 cut slopes will be at least partiaUy
backfilled, which will further increase their stability, then the No. 2 cut slopes can be
expected to achieve a stability safety factor at least equal to the value 2.62 achieved by the
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No. 7 cut slope. And this, combined with the fact that the No. 2 cut slopes have been stable
throughout the more than 30 years of their existence, demonstrates that the No 2 cut slope
remnants fulfill the stability requirement of R645-301-553.523.

There are two seeps which daylight in the cutslope of the No. 2 area: one near the
lower end of the No. 7 road and one above the office/shop area. Water from these seeps
will flow over the surface of the fill in rip rap channels.

R645-301-542.300 and R645-301-542.310 require that the reclamation plan includeu . . . final surface configuration maps with cross sections (at intervals specified by the
Division) that indicate: . . . [t]he final surface configuration to be achieved for the affected
areas. " The cross sections of the No. 2 area which are shown on Plates 3-8B and 3-8C
depict the final surface configuration. These cross sections were taken directly from the
contours of Plate 3-7A and are of insufficient resolution to adequately show the extent to
which the cut slopes of the area will be backfilled. Therefore, in 1995, at the Division's
request, the permittee submitted 4 surveyed cross sections of the No. 2 area and
superimposed upon these cross sections profiles of the anticipated final surface configuration.
These 4 cross sections are designated #6, #7 , #8, and #9. Their locations are shown on Plate
3-7A while the cross sections themselves are found on Plate 3-14. These additional cross
sections are adequate to further define the present and final surface configuration of the No.
2 area.

No. 7 Area

A stability analysis of this area was done by the Grand Junction consulting firm of
J.F.T. Agapito & Associates, Inc. in April of 1992. The slope geometry par:rmeters for this
area were discussed in the Approximate Original Contour section above.

Natural conditions within this canyon would typically place slopes at angles with
factors of safety at or near a FS of 1 to 1.1. Development of backfilled slopes to a factor of
safety of 1.3 requires a reduction in the natural slopes which existed prior to mining and a
significantly greater amount of material than would be available from mine development
waste and fill. If such fill materials were readily available, it would have to be placed within
the bottom of the canyon and would elevate the drainage areas, reducing the gradient in these
fill areas, and over-steepening the gradient down stream of the fills. Such practices would
not be conducive to re-establishment of the natural drainage patterns within the canyon.
Development of borrow areas for additional fill materials would further increase the
disturbed area.
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Surface contours within the site were revised by the Division to determine to what
extent additional material may be available, within the currently disturbed area, to minimize
or further reduce the extent and the height of the cutslopes associated with backfilling and
grading. The Division found that material within the site is sufficient to furrher backfill the
#7 Mine portal area to the extent that would be allowed by reducing the factor of safety from
1.5 to 1.3. The revised contours wereused only to roughly approximate changes to the
entire facilities that would occur. These revised contours, developed approximately 42,000
additional cubic yards of material which could be used for fill within the cutslope areas. Of
this, approximately 14,000 cubic yards were used in the #7 Mine portal area with the
remainder of the material used in and around the #2 Mine portal area. This material was
derived from the gentle slopes adjacent to and to the southeast of the #2tr.dine portal area.
EarthVision volumetric mass balance calculations from revision of the surface contours are as
found in the Volumetrics Report attached to this TA in Appendix I. These calculations only
consider the movement of material in comparison to the final reclamation contours proposed
by the operator and as such do not relate to the mass balance calculations in the plan used in
design earthwork from the mine operation stage to final reclamation. Revision of the
proposed surface contours was accomplished by the Division only to determine whether or
not additional material could be utilized from within the currently disturbed area.

Placement of this additional material along the cutslopes within the site did not
eliminate any significant amount of cutslope areas as delineated on the maps in the proposal.
The additional fill material did help to reduce the vertical extent of some of these cutslopes.
The cutslopes above the #7 Mine portal area were reduced from approximately 85 feet to 45
feet vertically, but due to factor of safety limitations, could not be completely eliminated.
The cutslopes above the #2 portal area were also reduced by 10-15 feet but slopes were
constrained by the main drainage channel located in the bottom of the canyon.

Variations in the soils characteristics in consideration of the placement of backfill
material should also be noted. Analysis of the soils for the #7 Mine area and the #2 Mine
area are different enough so as to affect the degree to which slopes can be developed and the
extent to which cutslopes can be reduced. During field construction, the operator should be
aware that the identification and location of materials which have the best characteristics for
constructing slopes in critical areas may have a marked effect on the final slopes that can be
attained during reclamation. Should higher quality materials be encountered during
earthmoving activities, field amendments to the plan could enhance the final reclamation
configuration.

In 1993, the permittee performed a stability investigation of the cut slopes above the
portals and the road in the No. 7 area. This stability investigation, the results of which are
found in Appendix 3-1, revealed that the No. 7 portal cut slope has a stability safety factor of
2.62 and that the cut slopes above the road have a stability safety factor of 4.01. Since the
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No. 7 highwall below the MSHA safety bench, which has had a history of natural instability,
will be completely eliminated by backfilling, and since the No. 7 road cut slopes will be at
least partially backfilled, which will further increase their stabihry, the No. 7 cut slopes can
be expected to be stable. And this, combined with the fact that the No. 7 cut slopes have
been stable throughout their l5-year existence, demonstrates that the No. 7 cut slope
remnants fulfill the stability requirement of R645-301-553.130.

R645-301-553.100 requires that disturbed areas be backfilled and graded to 1) achieve
the approximate original contour, 2) eliminate all highwalls, spoil piles, and depressions, 3)
achieve a stable postmining slope which has a stability safety factor of at least 1.3, 4)
minimize erosion and water pollution both on and off the site, and 5) support the postmining
land use. Furthermore, R645-100-200 defines approximate original contour as "that lfinal]
surface configuration achieved by backfilling and grading of the mined areas so that the
reclaimed area, including any terracing or access roads, closely resembles the general surface
configuration of the land prior to mining and blends into and complements the drainage
pattern of the surrounding terrain with all highwalls, spoil piles, and coal refuse piles having
a design approved under the R645- rules and prepared for abandonment." Thus, the concept
of approximate original contour involves not only the original geometry of an area, but the
stability, hydrology, and suitability to the postmining land use of that area as well. The
planned final configuration of the No. 7 area meets all of the parameters of approximate
original contour, as the following discussion will demonstrate.

The stability of the final surface configuration has already been discussed at some
length. Indeed, it has been shown that the planned final surface configuration is really the
only one possible given the space constraints imposed by the natural drainage channel, the
amount of fill material available, and the stability characteristics of that material, including
density, cohesion, and internal friction angle (page 3-39).

R645-301-553.140 requires that the postmining configuration minimize water pollution
both on and off the site. The planned configuration will best fulfill this requirement for
several reasons. First, the stable configuration achieved using the stability safety factor of at
least 1.3 will prevent slides and minimize erosion. Second, the designed slope of
approximately 2.7h:1v will best promote successful revegetation by providing a stable seed
bed. Third, the lower fill height will allow for the channeling of water from a seep above
the fill over the surface of the fill, which will prevent the seep from saturating and
destabilizing the fill. And fourth, the planned configuration is the only possible configuration
which will meet all the requirements of approximate original contour without interfering with
the reestablishment of the natural drainage channel (pages 3-39 to 3-41).

The planned configuration will also closely resemble the general surface configuration
that existed prior to mining and will mimic the visual attributes of the surrounding area- The
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surrounding area is steep and contains many cliffs and ledges. The remaining 60 feet of
faceup above the fill will resemble these cliffs and ledges and the fill at its base will closely
resemble the talus slopes which underlie those cliffs and ledges (page 3-40).

The planned configuration will be entirely compatible with the postmining land use of
grazing and wildlife habitat. Grazing area and wildlife habitat will merely be displaced, but
not eliminated, by the remaining faceup. And the emphasis given in designing the fill to
stability, good vegetation, and preservation of good water quality will enhance the value of
this area as livestock land and wildlife habitat (page 3-41).

R645-301-542.300 and R645-30I-542.310 require that the reclamation plan includeu . . . final surface configuration maps with cross sections (at intervals specified by the
Division) that indicate: . [t]he final surface configuration to be achieved for the affected
areas. " The cross sections of the No. 7 area which are shown on Plates 3-8A and 3-8B
depict the final surface configuration. These cross sections were taken directly from the
contours of Plate 3-7A and are of insufficient resolution to adequately show the extent to
which the cut slope and highwall of the area will be backfilled. Therefore, in 1995, at the
Division's request, the permittee submitted 3 surveyed cross sections of the No. 7 area and
superimposed upon these cross sections profiles of the anticipated final surface configuration.
These 3 cross sections are designated #1 , #2, and #3. Their locations are shown on Plate 3-
7A while the cross sections themselves are found on Plate 3-13. These additional cross
sections are adequate to further define the present and final surface configuration of the No.
7 area-

Although the incorporation of cutslopes into the reclamation design does have
advantages as noted above, there are also adverse effects. Most important, is the
consideration that due to the steepness of the cut slopes, their existence may pose a safety
hazard to people, livestock and wildlife who encounter them. Because of the location of
these cutslopes, the hazards associated with them are considered minimal. Steep natural
slopes occur above these areas which limit access to the cutslopes. All access to the cutslope
areas is below the cutslopes and no roads or trails are found immediately abovg these areas.
Natural terrain in the area can be found as steep or steeper than the cutslope areas such that
the natural hazards are at least equal or greater to the hazards associated with the cutslopes.

Another adverse effect is the visual and esthetic impact from the retained cutslopes.
The visual impact is that the cutslopes will remain visible following revegetation and will be
most visible from the boffom of the canyon where the site is accessible. However, the
cutslopes are not visible from other vistas or viewing areas which would be generally
accessible to the public or within view of any residences. The cutslopes will also appear
similar to scarps which are found throughout the region resulting from natural land surface
failures. Accordingly, while the visual impact from the cutslopes is adverse, it is not
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considered as significant or limiting in regard to the post mining land use or as having any
impact outside of the permit area.

As part of the backfilling and grading evaluation of the site, the Division considered
the elimination or the reduction of cutslopes within the site. The visual effects regarding the
placement of additional materials to reduce the vertical extent of cutslopes is not significant
in comparison to the final surface configuration as proposed by the operator. To compare
the difference, 3-D models looking at the #2 Mine area and the #7 Mine area were
developed. Figure I shows the #2 Portal area as proposed in the plan while Figure 2 show
the site following the relocation of the additional materials. Similarly, Figures 3 and 4, are
shown for the #7 Portal area. Unfortunately, digital data was not made available to compare
the pre-mining surface configuration or the operational surface configuration to the final
reclaimed surface confi zuration.

No. 8 Area

This area, which lies opposite the No. 7 area and on a much gentler slope, will be
completely backfilled and restored to approximate original contour (page 342)"

There is a seep in the road cut just below the No. 8 mine pad. This seep has been
controlled by two gravel drains. The first, which is approximately 36 inches deep by 12
inches thick by 24 inches wide, crosses the road and discharges into a small concrete
retention basin in an otherwise undisturbed area. The second is approximately 24 inches
wide by 18 inches deep and parallels the road to where it discharges into the main
undisturbed culvert.

Both gravel drains will be left in place and covered with additional fill material. The
second gravel drain will be supplemented with an additional 24-inch-square section of gravel
along the road ditch. This will be covered with roofing paper before it is covered with fill
material. The resulting enlarged drain will empty into the restored natural drainage channel
between the No. 8 and No. 7 areas (page 3-40a).

Old Fan Portal Area

Backfilling and Grading of this area is discussed in the section on Approximate
Original Contour above.

R645-301-542.300 and R645-30L-542.310 require that the reclamation plan include
u . . . final surface configuration maps with cross sections (at intervals specified by the
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Division) that indicate: . . . [t]he final surface configuration to be achieved for the affected
areas.' The cross sections of the Old Fan Portal area which are shown on plates 3-8D and
3-8E depict the final surface configuration. These cross sections were taken directly from
the contours of Plate 3-7B and are of insufficient resolution to adequately show the extent to
which the cut slope and highwall of the area will be backfilled. Therefore, in 1995, at the
Division's request, the permittee submitted 4 surveyed cross sections of the Old Fan portal
area and superimposed upon these cross sections profiles of the anticipated final surface
configuration. These 4 cross sections are designated #9, #I0, #ll, and #I2. Their locations
are shown on Plate 3-7B while the cross sections themselves are found on Plates 3-14 and 3-
15. These additional cross sections are adequate to further define the present and final
surface configuration of the Old Fan Portal area.

Findings:

Although OSM and Division disagree in part, to some of the assumptions used in the
design and the development of the reclamation plan for the Gordon Creek 2, 7 & 8 Mines,
the plan was found to meet the minimum regulatory requirements with respect to highwall
elimination, backfilling and grading, and meeting AOC requirements. Additional materials
potentially can be placed to reduce the vertical extent of cutslopes within the existing
disturbed area. However, such considerations are not significant to warrant re-design and re-
evaluation of the reclamation plan as proposed.

Backfilling in the #7 Mine portal area should be increased by reducing the factor of
safety from 1.5 to 1.3. Evaluation of other areas, including the #2 Mine portal area are
already proposed with a 1.3 factor of safety. Accordingly, the following permit condition is
required:

R645-301-553, Backfilling and Grading, backfilled slopes in the #7 Mine
portal area shall be backfilled to the extent possible while maintaining a
factor of safety of 1.3. The operator shall determine, based on site
conditions, where additional materials may be developed and placed as
fill to further reduce or eliminate cut slopes associated with the
reclamation plan. Slope measurements and stability analysis based on
site conditions during construction shall be provided in coqiunction with
certified as-built reports or plans demonstrating stability and that
backfilling of cutslopes to the extent possible during reclamation
activities has been accomplished.
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MINE OPENINGS

Regulatory Reference: 30 CFR sec. 817.13, 817.,74, 877.15; R645-301-513, -301-529.
-301-55 1, -301-63 1, -301,-7 48, -30L-7 65, -301-7 4g.

Analysis:

The first reclamation operation following the final closure of the mining operation
was the sealing of the portals. The No. 2 mine was sealed pennanently in October of 1985
and the No. 7 and 8 mines were sealed in December of 1990. Each portal was first sealed
by placing a block seal 25 to 50 feet in by the portal. The portal structure was then removed
and the area out by the seal was completely backfilled to prevent access to the seal and to
minimize roofbreaking. Exposed coal seams in the portal areas were also covered.

Findings:

The plan fulfills the requirements of this section.

TOPSOL AND SIJBSOIL

Regulatory Reference: 30 CFR Sec, 817.22; R645-30L-232, -301-233, -30L-234, -301-242,
-301-243.

Analysis:

Prelaw (i.e. P.L.95-87) disturbance at this site is approximately 10.82 acres and
comprises the No.2 Mine operation yard and access road (approximately 9.18 acres) and the
Old Fan Portal (approximately 1.64 acres). Topsoil was not separately salvaged from these
prelaw disturbed areas prior to their disturbance.

The permittee plans to use material from the No. 2 Mine fill and the No.2 Mine
access road fill as substitute topsoil (Page 3-14). I-aboratory analyses characterizing the
proposed substinrte topsoil material are found in Appendix 8-1.

The permittee has committed to sample the regraded surface of the No.2 Mine to
determine fertilizer requirements (page 3-15).

Topsoil and subsoil from the No.7 Mine area were salvaged from all disturbed areas
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except those areas which were excessively rocky, where topsoil was of limited depth, or
where the steepness of the terrain posed a safety hazard to machinery. Topsoil from the No.
7 Mine (3684 cubic yards) is stored adjacent to the No. 2 Mine operations area and subsoil
from the No. 7 Mine (8000 cubic yards) is stored adjacent to the No. 7 Mine operational
area. This topsoil and subsoil material will be evenly distributed along the contour (page 3-
43) to a depth of twelve inches subsequent to backfilling and grading (Table 8-5A).

Topsoil which was salvaged from the No. 8 Mine (2514 cubic yards) disturbance is
stored on top of the subsoil pile adjacent to the No.7 Mine operations area. Subsequent to
the completion of backfilling and grading, this topsoil material will also be evenly distributed
along the contour to a depth of twelve inches (Table 8-5A).

Interim reclamation of the Old Fan Portal area was done in 1984. The existing fill
was used as topsoil since no topsoil had been salvaged initially. Vegetation has been
established on the regraded spoils. The permittee proposes additional regrading in the Old
Fan Portal area.

The permittee proposes that the surface material on slopes steeper than 70 percent
(areas depicted onPlate 3-74,3-78, and 3-7C) be left inplace and used as substitute topsoil
(page 3-17). To demonstrate its suitability as substitute topsoil material, this surface material
will be sampled in May and June and analyzed as described in Section 3.5.5.1. Sample site
locations are shown on Plate 3-1.

In order to alleviate compaction, all regraded soil will be deep ripped to a depth of
lS-inches (page 3-33 & 47). Plant growth medium will be gouged and roughened in order to
maximize its surface roughness and thus enhance its revegetation capability. This will be
accomplished by using a large backhoe bucket to create 2'-3' diameter, irregularly-placed
depressions (page 8-32).

Prior to reexcavation, the topsoil and subsoil stockpiles will be analyzed for nitrogen,
phosphorus and potassium (page 3-50). An appropriate fertilizer will then be formulated
based on that analysis.

Findings:

The plan fulfills the requirements of this section.
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ROAD SYSTEMS AND OTIIER TRANSPORTATION FACILITMS

Regulatory Reference: 30 CFR Sec. 701 .5,784.24,
-301-5 13, -301-521, -301-527, -301-534, -30t-537,

Analysis:

817. 150, 817. 151 ; R645-100-200,
-301-732.

The Grand Junction consulting firm of J.F.T. Agapito & Associates, Inc. determined
the limiting dimensions of the fills in the respective areas by a detailed stability analysis. All
cutslopes along road areas will be reduced as much as possible while maintaining the
required minimum stability safety factor of 1.3. This will be accomplished by recovering
downslope material with a backfioe and placing and compacting it against the cutslope faces
with a bulldozer. Temporary erosion controls, such as straw bales and silt fences, wilt be
placed below these backfilled areas to prevent sediment from leaving the site and entering the
natural drainage.

Findings:

The plan fulfills the requirements of this section.

ITYDROLO GIC INFORMATION

Regulatory Reference: 30 CFR Sec. 784.14,784.29, 817.4L, 817.42,817.43, 8I7.45,
817.49, 817.56, 8I7.57; R645-301-512, -301-513, -301-514, -301-515, -301-532, -30I-533,
-30L-542, -301-723, -30r-724, -301-725, -301-726, -30t-729, -301-729, -30L-73L, -30L-733,
-30L-7 42, -30t-7 43, -30 1 -750, -30L-7 5 l, -30 1 -760, -301 -76 1 .

Analysis:

Acid and toxic-forming materials

The permittee has commined to the removal and relocation of contaminated material
from the No. 2, 7 & 8 Mine yard fills. This includes removal of material contaminated with
oil and grease, material which is more than 50 percent coal, and acid- and toxic-forming
material as defined by the Utah Coal Mining Regulations and qualified by the Division's
Guidelines for Topsoil and Overburden, Table 2. These contaminated materials will be
identified during backfrlling and grading based on visual observation, combustibility analysis
and the sampling outline on pages 3-50 & 3-51. The contaminated materials will then be
completely removed from their original location and buried onsite with four feet of non-



Page 26
Technical Analysis & Findings
ACT/007t016
July 20, 1995

combustible, nonacid- and nontoxic-forming material.

Exposed coal seams will be covered with a minimum of four feet of noncombustible
material. Some small rider seams will not be covered in areas where the fill configuration
required to cover them would be unstable (See also Backfilling and Grading above). The
coal seams will be covered with three feet of "rock material" and one foot of topsoil and/or
suitable substitute topsoil (page.3-34).

Findings:

The plan fulfills the requirements of this section.

Sedimentation Ponds R645-301-7 42.220 thru 7 42.225.2

Analysis:

The hydrologic portion of the reclamation plan calls for a new 3-celled sedimentation
pond to be constructed at the downstream end of the disturbed area. The Operator has
provided for maintenance of the temporary sediment pond during the reclamation phase (page
7-40). It will be reclaimed and the original channel restored when bond release requirements
are met for sediment control and vegetation (page 7-40). Per the requirements of R645-301-
880-320 and R645-301-732-2L0 and Phase II bond release criteria, the following structures
will be affected (Sweet's Canyon Pond and the temporary sediment pond) and as such, a
Division of 

'Water 
Rights permit, a Division of Dam Safety permit and a maintenance

agreement for these structures have been supplied. The Operator has stated how he will
comply with the requirements for permanent maintenance including sediment removal if
required for the reconstructed sediment pond on page 7-40 of the plan. Sediment levels are
shown as being determined by direct measurement at the sediment marker, as shown on Plate
7-14 and will be cleaned-out when the sediment reaches the cleanout level of 7748.5' " The
pond will be inspected quarterly and on an annual basis as required.

The Sweet's Canyon Pond will remain and be maintained by the landowner as stated
in the September 28, 1994letters found in Appendix 3-5 to Beaver Creek Coal Company
from Agnes K. Pierce. A Slope Stability Analysis for the Sweet's Canyon Pond is found in
Appendix 3-4 demonstrating a slope stability of 2.35 for saturated conditions. Water Rights
kase and Sale Agreement allocated to the Sweet's Canyon Pond was entered into on the 7th
of April, 1993 and is found in Appendix 3-9.

The following forms and applications have been approved for the following
impoundments to be retained or used during reclamation.
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Sweet's Pond

1) Form 69 filed with the Division of Water Rights is found in appendix7-4.
2) A transfer of Water Rights to the Sweet's Pond from Gordon Creek is found

in appendix 3-9 but a change application for the point of use needs to be filed
by the owner for the water rights to be valid.

3) A clarification of the use and responsibility for maintenance of the pond
now that Mr. E.E. Pierce is deceased is found in appendix 3-5"

Temporary Sediment Pond

1) Sediment clean-out levels will be marked with a sediment marker in the pond.
2) Clean-out of the pond will occur at the 60 7o sediment storage level (7748.5').
3) Form 69 for the temporary 3-celled structure is found in appendix7-4. An

approval letter, dated February 7, 1995, is also found in AppendixT-4.
4) The pond will be decanted using a portable pump to the maximum sediment

storage level elevation when necessary. (page 4-2).

Findings:

The permittee meets the requirements of the rules regarding the sediment ponds and
permanent impoundments .

Diversions R645-301-742.300 et.al. and R645-30L'742.400 thru 743

Analysis

The plan provides for reclamation of the Right and [,eft Forks of Bryner Canyon
using the 100-year 6-hour storm event in accordance with R645-301-142.323. Permanent
channels for the ephemeral drainages were designed using the lO-year 6-hour event in
accordance with R645-301-742.333. The main channel and the Right Fork of Bryner
Canyon were considered intennittent and all others considered ephemeral. The watershed
boundaries used to determine precipitation runoff from undisturbed areas within Bryner
Canyon are shown on Plate 7-5A. The locations of all channels showing riprap sizes and
slopes are shown on Plate 3-7 A, 3-78, ard 3-7C. All design information for the plan
regarding the applicable calculations and methodologies is found in Appendix7-L.

The plan provides for the restoration of the Right Fork of Bryner Canyon to restore
premining characteristics of the original stream channel where it meets the old pad fill.
Ponding, in what is considered a natural depression that appeared to be caused by the
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presence of the pad and failure to reestablish original grade for the channel, has been
eliminated.

Reclamation of the mine site will be completed in a single phase, with the exception
of the removal of the new sediment ponds. The first step will be to build the new three celled
pond in the Bryner Canyon drainage below the mine site. (See Plates 3-7B and 7-L4). The
minesite will be reclaimed starting from the top down, with No. 8 first, followed by No. 7,
No.2 Access Road, and finally, the Old Fan Portal Area. The natural drainage will be
restored down to the undisturbed drainage below the No. 2 Mine, as shown on Plate 3-7A.
At this point the No.2 pond and 7A pond will be removed and all drainage above rhe new
21718 Sediment Ponds will flow into the ponds.

There are several diversions of miscellaneous spring flow which drains across
reclaimed slopes (springs located at the 2,'1, and 8 mine areas). Provisions are discussed on
pageT-33 regarding the use of riprap and filter blankets for the appropriate areas and a
french drain for the No. 8 Mine road cut seep.

Findings:

The permittee has supplied the necessary information regarding the restoration of the
natural drainages in the area of the No.2,7, and 8 Mine sites

1. The Permittee has filed the necessary Stream Alteration Permit for
. the reclaimed stream channel with the Division of Water Rights and as such a

positive finding can be made pending approval by the Division of Water
Rights.

Sediment Control Measures Ril5-301-742

Analysis

The Permittee has provided details on mulching rates, hydromulch application rates,
tackifier amounts and types, and erosion control matting. Comminnents to maintain the site
from an erosion standpoint have been made in the permit in Section 7.2.8.5 (page 7-58),
Maintenance Plan For Erosion A design sunmary of the one BTCA area associated with
the Old Fan Portal Area is found in Appendix 7-5 and designated as zuch on Plate 3-2.

There will be a lot of earth moving taking place adjacent to presently undisturbed
drainages and it will be considered prudent sediment control to prevent the migration of earth
disturbance into those presently undisturbed drainages. The contractor should be made aware
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of this potential and instructed in regards to using care when operating adjacent to these
areas.

Findings:

The Permittee meets the requirements of the rules regarding erosion control and
control of sediment from the reclaimed areas.

Water Quality Monitoring R645-301-723 and 7 42.100,200,300

Analysis

The Permittee has proposed a plan which monitors 6 stations for the parameters
shown in Table 7-18. The sampling program provides information on seasonal flow and
water quality on intermittent and ephemeral streams that have potential to be affected by
mine discharge and surface disturbance. Discussion of surface water monitoring locations,
type, frequency and flow device may be found in Table 7-17. A map of monitoring locations
is provided onPlate 7-2. Analyses will be for parameters listed in Table 7-18. The Post
Mining Water Monitoring plan is described on7-67 of the permit.

Findings:

The Permittee meets the requirements of the regulations regarding water monitoring.

REVEGETATION

Regulatory Reference: R645-301-244, 301-353, 301-355, 301-356

Analysis:

General requirements

The revegetation portion of the plan is found on pages 3-52 thru 3-65. The
revegetation seed mixture is specified on page 3-54 and 3-55. The mixture contains grasses,
forbs, and shrubs which are known to be palatable to big game animals. Cicer milkvetch
and alfalfa are the only non-native species in the mixture. Cicer milkvetch has been included
both because it is a legume and also because it is palatable to big game animals. Alfalfa is
desirable for its quick establishment and nitrogen-fixing capabilities. Alfalfa usually does not
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persist on these sites for more than a few years. Five other native forb species are included
in the mixture.

In addition to the five shrub species which will be seeded, the riparian areas will also
be transplanted with containerized stock of Salix, Elderberry, Serviceberry and Chokecherry
(page 3:55). Seeps and springs will be planted at25-foot intervals and the main drainages
will be planted at SO-foot intervals on each side. An augmented seed mixture which includes
additional grass and forb species will be applied to the riparian areas.

All seeding will be done by either hydroseeding or hand broadcasting and will be
followed by light raking (page 3-53). Past interim seeding efforts have shown this procedure
to be effective for this area. The permittee has committed to limit the amount of time the
seed is in the hydroseeder to no more than 30 minutes.

The plan commits to leaving the site in a roughened state (page 8-32). By using a
large backhoe bucket to redistribute the topsoil, depressions 2 feet to 3 feet in diameter will
be left. The surface material in areas which are not backfilled and which will not receive
topsoil will be amended with straw or hay at a rate of 1500 pounds per acre. Where
feasible, the straw or hay will be incorporated into the soil with a trackhoe. In less
accessible areas, the straw or hay will be incorporated by punching and gouging the soil
(page 3-51). Hand roughening will consist of surface loosening of the soil to a depth of 4 to
6 inches with hand tools.

Timing

The plan commits to begin seeding no earlier than September 1 (page 3-54) and to
complete the seeding in the fall of the year. This is the time of year normally accepted for
seeding with this particular seed mixture and for this area. The revegetation schedule is
outlined on page 3-57. Preliminary work such as seed ordering and soil sampling will begin,
respectively, in May and June. Recontouring will begin in July with final mulching
occurring in October.

Mulching and other soil stabilizing practices

A wood fiber hydromulch will be applied, at the rate of 2000 lbs per acre (3-56), to
all seeded areas with slopes less than 2h:1v and to all nontopsoiled areas with slopes greater
than 2h:1v (page 3-58). Hydromulching has been shown, in interim revegetation on this site,
to be effective in controlling erosion and stabilizing the soil surface on slopes less than
2h:Iv.
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On slopes steeper than 70 percent where topsoil and/or subsoil is not applied, alfalfa
mulch will be placed on the surface at the rate of 1500 lbs per acre. In areas which can be
reached by a trackhoe, surface gouging will be performed to create surface roughness and
incorporate mulch. In steep areas which cannot be reached by a backhoe, hand tools will be
used to roughen the soil surface and incorporate the mulch.

Standards for success

The postmining land use is wildlife habitat. Therefore, the requirements of R645-
30I-356.230 must be met. Success of vegetation will be determined on the basis of shrub
stocking and vegetative ground cover. The plan does not specify a shrub standard. The
Division, DWR and the permittee have agreed, as shown by a l0l3l/94letter from Bill Bates
of DWR (page 3-58), that a minimum shrub stocking standard of 2000 shrubs per acre will
be the success standard to be achieved by this site. The permittee's commitment to this
success standard is found on page 3-61 of the plan.

The stated success standard for cover and diversity is to be that of the Mountain
Grassland community (page 3-58). The Mountain Grassland (also referred to as Mountain
Brush/Grass Community) reference area is located above the No. 2 Mine and identified on
Plate 9-1. The data for this reference area were collected in July of 1981. The most
frequent species in the reference area during the 1981 inventory were Salina Wildrye and
Indian Ricegrass. Based on an ocular estimate, total vegetative cover was 20 percent. In
1993 the Mountain Grassland reference was again sampled and the vegetative cover was
estimated to be 43 percent (Appendix 9-2). Salina Wildrye and Broom Snakeweed were the
most frequently encountered plants. Because of the large differences in percent cover values,
some doubt exists that the same areas were sampled. However, approval of the reference
area is based on the 1993 sampling. If subsequent sampling indicates that the 1981 sampling
is more representative of the actual cover value, then the use of the Mountain Grassland
reference area as a standard for the entire site will have to be reevaluated.

The proposed2lTlS Sediment Pond is to be constructed in an area which is not
included in the current approved disturbed area. However, the area was previously disturbed
by the construction of the adjacent Carbon County road and by the operation of the
abandoned Swisher No. 1 Mine. The plan commits to revegetate this area to meet the
success standard of the Mountain Grassland reference area. A determination will have to be
made during the growing season, prior to disturbance, as to whether or not a vegetation
inventory of this area is necessary.

Findings:

The plan fulfills the requirements of this section. However, as a condition of this



Page 32
Technical Analysis & Findings
ACTi007l016
July 20, 1995

permit, the permittee must commit to do the following, in accordance with the requirements
of:

R64s-301-32r..100
During the growing season, a determination will need to be made as to whether or not

a predisturbance vegetation inventory of the proposed2lTlS Sediment Pond is necessary.

STABILIZATION OF SURFACE AREAS

Regulatory Reference: 30 CFR Sec. 817.95; R645-301-2M.

Analysis:

See Revegetation and Backfilling and Grading above.

Findings:

The plan fulfills the requirements of this section.

MAPS, PLANS, AND CROSS SECTIONS OF RECLAMATION
OPERATIONS

Regulatory Reference: 30 CFR Sec. 784.23; R645-301-323, -301-512, -301-521 , -301.-542,
-30L-632, -30t-73t.

Analysis:

See also Backfilling and Grading above.

Affected area boundary maps.

Plates 3-74,3-78, and 3-7C accurately and adequately show the disturbed area
boundaries for the No. 2, No. 7, No. 8, and Old Fan Portal areas. Approximately 1.5 acres
will be added to the disturbed area with the construction of the new sediment ponds and this
added area is shown on Plates 3-78 and 3-7C. Since this area constitutes less than 15% of
the total present disturbed area, its addition to the disturbed area does not constitute a
significant revision of the permit, but only an amendment.
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Bonded area map.

Plates 3-7A,3-7F., and 3-7C accurately and adequately show the bonded area
boundaries for the No. 2, No. 7, No. 8, and Old Fan Portal areas. Plate 3-1A shows Sweets
Pond, which will not be reclaimed, and its associated bonded area. For this site, the bonded
area is identical to the'disturbed area and comprises approximately 17.2 acres.
Approximately 1.5 acres will be added to the disturbed area with the construction of the new
sediment ponds and this added area is shown on Plates 3-7B and 3-7C.

Reclamation backfilling and grading maps.

Plates 3-7 A, 3-78, and 3-7C show the backfilling and grading which will be done at
this site. In addition, Plates 3-8A, 3-8B, 3-8C, 3-8D, and 3-8E contain cross sections, taken
from topographic maps, which depict the present surface configuration and the anticipated
reclaimed surface configuration.

Reclamation facilities maps.

The only reclamation facilities which will remain will be the new sediment ponds,
which will be reclaimed at the end of the Phase II reclamation period. These ponds are
shown on Plates 3-7B and 3-7C.

Final surface configuration maps.

Plates 3-7 A, 3-78, and 3-7C show the anticipated final surface configuration. In
addition, Plates 3-8A, 3-88, 3-8C, 3-8D, and 3-8E contain cross sections, taken from
topographic maps, which depict the present surface configuration and the anticipated final
surface configuration.

Reclamation surface and subsurface manmade features maps.

There are no buildings within 1000 feet of this site and no electrical transmission lines
or pipelines passing over or under the site.

Plates 3-7y'.,3-78,3-7C, and 3-1A show the anticipated final surface configuration.
These maps show the location and extent of the fence which will be erected around the site
to keep livestock from destroying the developing vegetation. Plates 3-7B and 3-7C show the
Carbon County access road in relation to the rest of the site and Plate 3-1A shows Sweets
Pond and its surrounding area.

Reclamation treatments maps.
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The only reclamation treaffnent facilities which will remain will be the new sediment
ponds, which will be reclaimed at the end of the Phase II reclamation period. These ponds
are shown on Plates 3-78 and 3-7C.

All facilities which will be used to protect and enhance fish and wildlife related
environmental values are shown on Plates 3-'7A,3-7F, and 3-7C. These include a small
native rock holding basin for wildlife watering near the No. 8 Mine seep, the fence which
will prevent livestock grazing of the ievegetated area for the entire bond liability period, and
the seeps in the No. 7 area which will flow across the surface of the backfill and thus be
accessible to wildlife.

Findings:

The plan fulfills the requirements of this section.

BONDING AND INSTJRANCE REQI]IREMENTS

Regulatory Reference: 30 CFR Sec. 800; R645-301-800, et seq.

Analysis:

Form of bond. (Reclamation Agreement)

A surety bond in the amount of $641,443 is held with the United Pacific Insurance
Company.

Determination of bond amount.

The total cost of reclaiming this site was estimated to be approximately $327,826, in
1983 dollars. The costs of sealing and backfilling the portals and of removing and disposing
of the surface facilities were left out of the calculation of this sum since all of this work was
done in 1991, while at the same time the cost of reclaiming the Old Fan Portal area was
added in. This estimated cost was escalated through 1988, when the No. 8 Mine started
operation, at which time the reclamation costs associated with the No. 8 area were added in,
to make up a total of $394,074, in 1988 dollars. This amount was then escalated through
1999 in order to get an estimate of the required bond amount through the end of the present
permit term. The required amount turns out to be $505,643, in 1999 dollars. Since the
reclamation bond is in the amount of $641,443, this site is more than adequately bonded
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through L999. The following table summarizes the foregoing discussion.

are taKen

Terms and conditions for liability insurance.

Liability insurance policy ISL Gl 519134-A is held with the Insurance Company of
North America through the agency of the CIGNA Insurance Company. The effective term
of this policy goes from January l, 1993 through January l, 1996. The combined coverage

YEAR
ESCALATION

FACTOR*
RECLAMATION

COST REMARKS

1983 $327,826 #2 and #7 Mines Onlv

1984 o.92 $330,842 #2 and #7 Mines Onlv

1985 2.90 $34A,436 #2 and #7 Mines Only

1986 2.10 $347,586 #2 and #7 Mines Onlv

t987 1.95 $354,364 #2 and #7 Mines Onlv

1988 1 .81 $360,777 + $33,297
: $394,074

#8 Mine Added to #2 and #7 Mines

1989 1.77 $401,050 #2, #7 & #8 Mines

1990 0.71 $4M,138 #2, #7 & #8 Mines

T99T t .27 $409,270 #2, #7 & #8 Mines

1992 2.21 $418,315 #2, #7 & #8 Mines

1993 2.61 $429,233 #2, #7 & #8 Mines

r994 3.21 w3,0L2 #2, #7 & #8 Mines

1995 2.68 $454,884 #2, #7 & #8 Mines

r996 2.68 v67,075 #2, #7 & #8 Mines

1997 2.68 $479,593 #2, #7 & #8 Mines

1998 2.68 $492,446 #2, #7 & #8 Mines

1999 2.68 $505,643 #2, #7 & #8 Mines
e ^ q vfeenc
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for bodily injury and property damage is $500,000 for each occurrence and $500,000
aggregate. The certificate of insurance which the Division holds states that, in the event that
the policy is cancelled for any reason by the permittee, the insurance agency, CIGNA, will
give the Division written notification within 45 days.

Findings:

The plan fulfills the requiremenn of this section"
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GEOSYSTEM SLOPE STABIL ITY PROGRAM
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PROJECT DATA:
P r o j e c t :  G o r d o n  C r e e k  # l  p o r t a l  A r e a
L o c a t i o n :  S a t u r a t i o n  r i m i t e d  t o  t o p  o f  M S H A  b e n c h .
F i l e n a m e :  2 7 B S  D e s c r i p t i o n :  G o r d o n  c r e e k  2 7 g  s e c t i o n  3
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L 2
I 3

X Y
1 5 7 . 0  8 3 1 0 . 0
1 7 1 . 0  8 3 0 0 . 0
1 8 1 . 0  8 2 9 0 . 0
2 4 9 . O  8 2 0 8 . 0
2 8 0 . 0  8 1 7 8 . 0
2 8 8  . 0  B r ' / 7  .  O
3 1 5 . 0  8 1 4 6 . 0
3 5 0 . 0  8 1 4 1 -  0
4 8 0 . 0  B L 4 7  . O
4 8 9 . 0  8 1 4 5 . 0
4 9 L . O  8 1 4 3 . 0
5 0 0 . 0  8 1 4 3 . 0
5 5 0 . 0  8 1 7 0 . 0
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N o .  P o i n t  p o i n t  N o .

l t 2 L
2 2 3 1
3 3 4 1
4 4 5 1
5 5 5 r
6 5 7 L
1 ' 7 B l
B B 9 1
9  9  1 0  I

1 0 1 0 1 1 1
1 1  1 l  .  L 2  1
1 2 ] - 2 1 3 r
1 3 2 9 2
L 4 5 9 2

D e n s i t y  C o h e s i o n  p h i
p c f  p s f  n e n

rss.  o 2ooo j i lo
1 2 0  . 0  5 0 4  2 1 . 0

Phreat  ic
L ine

N
N
N
N
N
N
N
N
N
N
N
N
N
Y

So i  I
No .

I
.)



P R O i E C T :  G o . d o n  C r e e k

L 0 C A T i 0 N :  S a t u r a t  i o n

F  I L E :  Z 7 8 3

C O I l P L T  T E  S L O P E  C R O S S

C  I R C L E  X

L  4 e A . 6

S l m p t l f i e d

# 7  P o r t a  I  A r e a

l i m i t e d  { o  t o n  n f

S T C T I O N  S H O I T N

Y  R P D I U S

8 4 1 5 .  e  ? 7 4 , A

5B-SLOPE
B i s h o p  S l o p e  S l a b i  I  l t g  A n a l y s i s

f l S H f l  b e n c h ,

F S

r , ? . 2

o
F

c

)
IJ

8 3 5 5

83?A

U ' U )

e ? 5 0

8 a t 5

8 i B 0

: :  l -  - - i

;
I
I
I

i

i ,i i.l

" r--'

? ' . d

-'---i-- - ----r--------r *--
2 , 1 5  4 8 0  3 r 5 350 385 4?O 455

H O R I Z O N T A L  D I S T A N C T

O S I 1 R E  -  T I P S

i

5 9 5



S l m p t i f i e d

# 7  P o r t a l  A r e a

SB-SLOPE
B i s h o p  S l o p e  S l a b i Q n a l g s i s

P R O J E C T :  G o r d o n  C r e e k

L O C A T i 0 N :  S e c t  i o n  3

C O I I P t E T f  S L O P E  C R O S S

C  I R C L E  X
' ,  4 ? A . A

S f C T I O N  S H O I " J N

Y  R E D I U S

8 3 9 5 . A  2 5 A , @

F 5

4 . 6 9

o"oo J

I
o : < a  J

I

z

F

G

UJ

8?30

8200

a L T A

et40

8 t  t 0

334 360 398
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VOLT]METRICS REPORT

Run by: rharden
V e r s i o n : -  2 . O

D a r e :  o 6 / 0 7 / g 5
R e p o r t  f i l e :  C f .  Z v r p i

,.," n::H:l"f 
i:; : $:::l l;Hrr"Deposir ion operar ion,  b l .se.  t ; ; ; - -Unconf ormicy o!eraci".,, re*r:_sed. igraUnconformity operati"rr, oase-2grd

^Primary fieLd: tofygoi ioSorting method, eolylon ora.,
vorumerrics conver:ffitr#l::: :ffii;:ffi;r?" r"".

Gr-obal *i,,i*:;tf;:#:::: 3:3'" 
y;;;;-"

Zone name:  cu t

Min imum z :  none
Maxi-mum z: none

Min imum th ickness :  Iy i e l d  f a c t o r :  1 . 0

Zone name: f i_11

Minimum z: none
, Maximum z: none

Minimum thickness: :.y i e l d  f a c t o r :  r - o

Volumet.rics Report

Porygron rD 
zone name: cut

polygon Class

Cutf i l I

Subt,otal for

Tot.al for cut

L u L t I t t

Polygon Area Vol-ume Posi t ive Area

1 , 9 0 1  , 8 2 5  - 6 8 7 5 4 2 , 2 0 5 . 8 1 0 4  1 4 8 ,  0 5 4  . 8 8 2 6 8 2

r ,  9 0 1 ,  8 2 5  . 5 8 7 5 4 2  , 2 0 5 .  B  1 0 4  I 4 8  ,  a , 5 1  .  B B 2 5 8 2

1 , 9 0 1 , 8 2 5 - 6 8 7 5

Z o n e  n a m e :  f i l l

4 2 , 2 0 5 . 8 1 0 4  1 4 8 ,  0 5 4  . 8 8 2 6 8 2

Polygon ID
polygon Class

Polygon Area VoIume
cut f i l l

Subtot,al

Tota l  for

f o r  C u t f i l l

f  i I 1

r ,  9 0 1 ,  8 2 5  .  5 8 ? 5 4 I  , 9 6 6  .  0 4 2 4

1 ,  9 0 1 ,  8 2 s . 6 8 ? 5 4 L  , 9 6 6

, a 5 L Z !

1 ,  9 0 1 .  8 2 5  .  6 B ? 5 1 L , 9 6 6 . 0 4 2 4
) s  )  L z I
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