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• R645-301-300. BIOLOGY

310. INTRODUCTION

The following section has been created to be submitted to the State ofUtah, Division of Oil, Gas
& Mining (DOGM). It describes specific biological resources of the Coal Hollow Project near
the town of Alton, Utah. Updates to the data sets herein will be a continuous undertaking. This
chapter contains information including the following:

311. Vegetative, fish, and wildlife resources of the permit area and adjacent areas as described
under R645-30 1-320.

312. Potential impacts to vegetative, fish and wildlife resources and methods proposed to
minimize these impacts during coal mining and reclamation operations as described
under R645-301-330 and R645-301-340.

•

313. Proposed reclamation designed to restore or enhance vegetative, fish, and wildlife
resources to a condition suitable for the designated postmining land use as described
under R645-30 1-340.
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• 320. ENVIRONMENTAL DESCRIPTION

321. VEGETATION INFORMATION

321.100. Vegetation Mapping and Plant Community Data in the Permit Area

The first vegetation map prepared for the Coal Hollow Project delineated the plant communities
that existed within the permit area. The plant communities for the permit area on this early map
were drafted on a USGS quadrangle map using information from an existing vegetation map that
was prepared from previous work in the area. The earlier work was accomplished in the late­
1980s.

•

A new flight was conducted for the Coal Hollow Project in 2006 that provided aerial
photography and more detailed information than had previously been available. This aerial
photography and photogrammetric mapping has been used in preparation of many updated maps
of the project area, including a revised vegetation map where the plant communities were
delineated on the new aerial photographs. Also, new quantitative data were recorded in 2006 in
some of the first plant communities proposed for disturbance along with reference areas that
would not be disturbed. This next version of the vegetation map for the Coal Hollow project also
provided sample locations of these recently studied areas. This map was submitted to DOGM in
the last MRP submittal (dated May 25, 2007) along with the first vegetation quadrangle map,
because it continued to provide support for some of the older vegetation data also submitted in
the MRP at that time.

Like the earlier vegetation mapping information, and because the area has been studied
previously, existing quantitative data sets were also available for the plant communities of the
Coal Hollow Project area. These data were recorded in the late-1980s. The aforementioned
earlier quadrangle vegetation map corresponded to this early vegetation information. The early
datasets were included in the MRP provided to DOGM (submittal date: May 25, 2007).
Although this information was valuable at that time because it provided initial baseline data for
that time period, plans to re-sample the same plant communities to update the existing data were
made. Consequently, new quantitative sampling was accomplished later in 2007 to provide
updated information about the plant communities within the permit area. The updated data have
been summarized and included in this MRP. Therefore, with the 2006 and 2007 quantitative data
for the plant communities submitted in the MRP, the dataset for those plant communities
proposed for disturbance in the current mine plan for the entire permit area is complete.
Therefore, the older vegetation datasets and maps created using information from the late­
1980s were replaced by the updated datasets and maps in the MRP.

Reference areas chosen to represent future revegetation success standards were also chosen and
sampled during the same sample periods in 2006 and 2007 as those proposed for disturbance by
the mining operations.

• Chapter 3 3-2
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Acreage of each plant comlTIunity and map sYmbols shown on the revised Vegetation Map
(Drawing 3-1, dated 12/26/07) for the Coal Hollow Project pemlit and adjacent areas are shown
below.

Vegetation Communities of the Coal Hollow Permit Area

MAP SYMBOL PLANT TOTAL PERCENT
(see Vegetation COMMUNITY ACREAGE OF TOTAL
Map, Drawing 3-1)

S/G Sagebrush/Grass 212.00 33.64

P Pasture Land 192.00 30.48

P-J Pinyon-Juniper 114.00 18.10

M Meadow 69.00 10.95

OB Oak Brush 40.00 6.35

RB/SB Rabb itb ru sh/Sagebru sh 3.00 0.48
(Disturbed; previously Sagebrush/Grass)

Total* 630.00 100.00

Color photographs of the plant communities within the Coal Hollow Project pemlit area are
shown in PHOTOGRAPHS section near the end of this chapter.

The above plant communities exist within the boundaries of the Coal Hollow Project permit area
and will be disturbed by the coal mining and related activities. Consequently, quantitative and
qualitative data were recorded by sampling the plant communities in 2006 and 2007. For
general, wide-angle views of the plant communities in the pemlit area, refer to Photographs 3-1,
3-2, 3-3 and 3-4.

[NOTE: The rabbitbrush/sagebrush community was not sampled for baseline data information.
This small area represented less that one-half of one percent of the permit area. Moreover, it was
a previously disturbed sagebrush/grass community. Therefore, standards of revegetation success
at final reclamation will be the same as those outlined for the undisturbed sagebrush/grass plant
communities described in this document] .
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As mentioned other areas with similar plant communities were sampled within or near the permit
area that will not be disturbed by mine-related activities. These native plant communities were
chosen to be used as future revegetation success standards at the time of final reclamation of the
mine site. Therefore, the same methods and paratneters were employed in the reference areas
that were used to sample the areas proposed for disturbance. The areas with like-communities
sampled (the proposed disturbed area and reference area) for each community type, were
compared statistically for their appropriateness as reference areas at this time. Similar
comparisons (and additional comparisons) will also be conducted between the communities once
the land is reclaimed. Complete results and methodologies used are shown in the final reports
prepared from sampling these communities. These reports have been included in the appendices
at the end of this chapter. The reports titles are: Vegetation ofthe Sagebrush/Grass & Meadow
Areas: 2006 (Appendix 3-2) and Vegetation Sampling in the Coal Hollow Project Area: 2007
(Appendix 3-4). Following is a summary of the results from sampling these communities.

Proposed Disturbed Sagebrush/Grass Community

One of the most common plant communities of the Coal Hollow permit area was sagebrush/grass
(see Vegetation Map, Drawing 3-1 and Photograph 3-5).

Sagebrush community types in the permit area can be dominated by either big sagebrush
(Artemisia tridentata) or black sagebrush (A. nova). In the sagebrush/grass community that has
been proposed for disturbance and sampled, both of these species were nearly equally
represented. The dominant plant species as shown in the species cover table (Table 3-1) were big
sagebrush, black sagebrush, jungrass (Koeleria macrantha), and Sandberg's bluegrass (Poa
secunda).

The total living cover of this sagebrush/grass community was estimated at 54.73%, of which
52.40% of it was from understory cover and only 2.33% was from overstory [Table 3-2 (A)].
Shrubs dominated the composition here representing 64.09% of the total living understory cover,
followed by grasses at 34.64%, and forbs at 1.28% [Table 3-2 (B)]. Woody species density was
also measured; the total number of individuals per acre was estimated at 8,339 (Table 3-3).

• Chapter 3 3-4 1/15/08
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• Sagebrush/Grass Reference Area

The sagebrush/grass con1munity chosen as a reference area to be used for future revegetation
success standards was located northwest of the sagebrush/grass community that was proposed for
disturbance, and just outside the permit area (see Vegetation Map, Drawing 3-1 and Photograph
3-6).

This plant community will remain undisturbed and is similar to the proposed disturbed area. It
had been chosen to be used for future revegetation success standards and had similar cover,
composition, and woody species density. Cover and frequency by species of the sagebrush/grass
reference area are shown on Table 3-4. The dominant shrub plant species here were big
sagebrush and black sagebrush. The most common grass species were slender wheatgrass
(Elymus trachycaulus), cheatgrass (Bromus tectorum), Kentucky bluegrass, and Sandberg's
bluegrass.The total living cover in the area was estimated at 60.500/0, all of which was from
understory cover [Table 3-5(A)]. Woody species dominated the composition at 61.48%, whereas
grasses comprised 29.86%, and forbs 8.650/0 [Table 3-5(B)].

•
The total number of plants per acre in the woody species density measurements was 8,331 (Table
3-6). Big sagebrush and black sagebrush dominated the woody species in the density
measurements.

Proposed Disturbed Meadow (Dry) Community

There are different meadow lands located within the permit area. These meadows have
somewhat been differentiated on the Vegetation Map (Drawing: 3-1) which show them as "M
(Dry)" compared to those that retain more soil moisture, or shown as merely as "M" on the map.
The year 1 mining operations would disturb a dry meadow community on the west side of the
permit area (see Photograph 3-7).

Quantitative sampling was conducted in this meadow. As shown on Table 3-7, the dominant
species in the proposed disturbed meadow were grass and grass-like species including sedge
(Carex sp.), wiregrass (Juncus arcticus) and junegrass. Broom snakeweed (Gutierrezia
sarothrae) was the dominant shrub, whereas the dominant forbs were yarrow (Achillea
millefolium) and Pacific aster (Aster ascendens).

• Chapter 3 3-5 1/15/08
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The total living cover was estimated at 73.00% [Table 3-8 (A)]. The composition of the
understory was 75.70% grasses (and grass-likes), 13.28% forbs, and 11.01% shrubs [Table 3-8
(B)]. The total number of plants per acre in the woody species density measurements was 817
(Table 3-9). Black sagebrush was the only woody species present in the density measurements.

Meadow (Dry) Reference Area

The dry meadow reference area was chosen outside the permit area, but in close proximity to the
dry meadow proposed to be disturbed by the mine (see Vegetation Map, Drawing 3-1 and
Photograph 3-8). The dominate grass and grass-like species in the dry meadow reference area
were wiregrass, sedge, andjunegrass (Table 3-10). The dominant forbs were yarrow, Pacific
aster, and cinquefoil (Potentilla anserina). The only shrubs present in the sample quadrats were
black sagebrush and broom snakeweed.

The total living cover of this reference area was 72.00% [Table 3-11(A)]. The understory cover
composition was comprised of71.050/0 grasses (and grass-likes), 22.31% forbs and 6.64% shrubs
[Table 3-11 (B)]. The total woody species density of the community was 1,481 plants per acre
and was comprised exclusively of black sagebrush (Table 3-12).

Proposed Disturbed Pinyon-Juniper Community

Several areas proposed for disturbance by mining activities currently support pinyon-juniper
plant communities. For a representative picture of these sample areas see Photograph 3-9.
Pinyon-juniper communities were sampled in two areas. One such area, shown as the "Prop.
Dist. Pinyon-Juniper Sample Area (North)" on the Vegetation Map, Drawing 3-1, is located on
the east side of the permit area and north of another pinyon-juniper sample area. This is a site
where mining activities have been planned during the first year of mining activities. Another
pinyon-juniper sample area or the "Prop. Dist. Pinyon-Juniper Sample Area (South)" on the
map, is located near the south boundary of the permit area and also south of the other pinyon­
juniper sample area. Disturbance from mining-related activities of the south sample area have
been planned during the third year of mining. These two datasets have been combined to show
the final results of the sample data for the proposed disturbed pinyon-juniper community as a
whole, but the data could easily be separated at a later time if for some reason it is desired.

Overstory cover of the pinyon-juniper community was represented by only two species in the
sample quadrats, but was dominated by Utah juniper (Juniperus osteosperma) and followed
distantly by pinyon pine (Pinus edulis). Understory cover was dominated by black sagebrush,
followed by Utah juniper and pinyon pine (Table 3-13). Grasses were few and forbs were absent
in the sample quadrats.
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The total living cover of the pinyon-juniper community was 43.00%, of which 25.00% was from
understory and 18.00% was from overstory species [Table 3-14 (A)]. The understory
composition by lifeform in this community was comprised of95.88 % woody species [Table 3­
14 (B)]. Woody species density was measured at 2,657 individuals per acre (Table 3-15).

Pinyon-Juniper Reference Area

A reference area, or an area chosen to represent future revegetation success standards, was
chosen and sampled in another pinyon-juniper plant community (see Photograph 3-10). This
reference area will not be disturbed by the mining operations so it could be used for data
comparisons following final reclamation at the mine site. The pinyon-juniper reference area was
located near the north proposed disturbed pinyon-juniper community (see Vegetation Map,
Drawing 3-1).

Like the above proposed disturbed community, the overstory cover of the reference area was
dominated by Utah juniper followed by pinyon pine. Understory was also dominated by black
sagebrush, Utah juniper and pinyon pine (Table 3-16). Again forbs were not present in the
quadrats; grasses present were slender wheatgrass and squirreltail (Elymus elymoides).

The total living cover of the pinyon-juniper reference area was estimated at 39.00%, 11.50% of it
was composed of overstory and 27.50% was understory cover [Table 3-17 (A)]. The
composition of the understory in the pinyon-juniper reference area was calculated as 89.56%
trees and shrubs and 10.44% grasses [Table 3-17 (B)]. Woody species density was dominated by
black sagebrush and Utah juniper, but the total of all species was 4,215 individuals per acre
(Table 3-18).

Proposed Disturbed Pasture Land Community

The areas called "pasture lands" in the text and maps of this document were plant communities
that have been disturbed previously to artificially increase herbaceous cover and productivity for
domestic livestock. Prior to pasture lands, these communities were probably native
sagebrush/grass plant communities similar to those sampled and described in the 2006 report
(Vegetation ofthe Sagebrush/Grass & Meadow Areas: 2006). Although differences occur
between pastures due to grazing practices and species planted, representative pastures were
sampled for this report (see Photographs 3-11 and 3-12). The sample areas were located near the
center of the permit area (see Vegetation Map, Drawing 3-1). Again, different locations within
this community were sampled, a north and a south area; and the data were combined for the
summary tables in this report. The proposed disturbed pasture land (north) was an area proposed
for disturbance by operations during the first year of mining activities. The proposed disturbed
pasture land (south) was an area proposed for disturbance by operations in the second year of
mining activities.
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The sampling results for the north and south pasture lands indicate that the most common plant
species by cover and frequency for the combined data were intermediate wheatgrass (Elymus
hispidus), Kentucky bluegrass (Poa pratensis), black sagebrush (Table 3-19). The annual plant
called poverty weed (Iva a.xillaris) was also common in the sample areas.

The total living cover, all of it from understory species, was 44.500/0 [Table 3-20 (A)]. The
composition of the pasture lands consisted of 52.16% grasses, 30.190/0 shrubs and 17.64% forbs
[Table 3-20 (B)]. Woody species density measurements show the woody species density to be
1,349 individuals per acre with the most common species being big sagebrush (Artemisia
tridentata), rubber rabbitbrush (Chrysothamnus nauseosus) and black sagebrush (Table 3-21).

Pasture Land Reference Area

Because the pasture lands were unnatural or comprised of non-native conditions, a native
reference area to represent future revegetation success standards was not chosen. Appropriate
standards of revegetation success will be developed using the site-specific knowledge gained by
the landowners, regulatory agencies, as well as qualified botanists and wildlife biologists
representing the coal company.

Proposed Disturbed Oak Brush Community

An oak brush community has been proposed for disturbance by future mining operations (see
Photograph 3-13). This community was located in the northeast region of the permit area (see
Vegetation Map, Drawing 3-1).

Overstory of this community was greater than the understory cover. The dominant overstory
species by a wide margin was Gambel's oak (Quercus gambelii) with a 41.25% cover and was
present in 85.000/0 of the samples. The dominant understory species were big sagebrush,
snowberry (Symphoricarpos oreophilus) and Gambel's oak (Table 3-22).

The total living cover in the proposed disturbed oak brush community was estimated at 66.75%,
43.00% coming from overstory and 23.75% from understory plants [Table 3-23 (A)]. Woody
species comprised 97.750/0 of the understory composition with the remaining 2.25% coming from
grass species [Table 3-23 (B)]. Forbs were not present in the sample quadrats. Woody species
density was estimated at 3,743 plants per acre and, like the cover results, the most common
species consisted of snowberry, Gambel's oak and big sagebrush (Table 3-24).
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• Oak Brush Reference Area

A oak brush reference area was chosen to represent future success standards for revegetation
(see Photograph 3-14). This reference area was located on the east side of the pennit area (see
Vegetation Map, Drawing 3-1). Like the proposed disturbed area it was chosen to represent, the
reference area's cover was greater for overstory than that of the understory. The dominant
overstory species by far was Gambel's oak. Dominant understory species were Gambel's oak,
Kentucky bluegrass, Utah juniper, big sagebrush and snowberry (Table 3-25).

Overstory cover was estimated at 53.25%, whereas understory cover was 20.00%. The total
living cover of those combined was 73.250/0 [Table 3-26 (A)]. Understory lifefonn composition
was comprised of 66.920/0 trees and shrubs and 33.08% grasses - no forbs were present [Table 3­
26 (B)]. Woody species density was estimated at 2,092 plants per acre with the most common
by a wide margin being Gambel's oak, but also consisted of snowberry, big sagebrush, Rocky
Mountain juniper (Juniperus scopulorum), pinyon pine and Utah juniper (Table 3-27).
Proposed Disturbed Meadow Community

•
Meadow areas in and adjacent to the project pennit area have been studied (see Vegetation Map,
Drawing 3-1). A dry meadow was mentioned above and reported in the 2006 document
included in the MPR [Vegetation ofthe Sagebrush/Grass & Meadow Areas: 2006 (Appendix 3­
2)]. However, another meadow community that retains more soil moisture has also been
proposed for disturbance due to the mining (see Photograph 3-15). The complete report for this
study has been include in the appendix section of Chapter 3 [Vegetation Sampling in the Coal
Hollow Project Area: 2007 (Appendix 3-4)].

The dominant plant species by cover and frequency in this community were wiregrass, Missouri
iris (Iris missouriensis) and Wood's rose (Rosa woodsii). For a list of all species present in the
sample quadrats refer to Table 3-28. This meadow community had a total living cover of
86.00% [Table 3-29 (A)]. Of this living cover 51.58% of it were comprised grasses or grass-like
species, 32.54% were forbs and 15.88% were shrubs [Table 3-29 (B)]. Woody species density of
the community was 384 individuals per acre, all of which was Wood's rose (Table 3-30).
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• Meadow Reference Area

The reference area, or area chosen to represent future revegetation success standards, was located
just outside the permit area (Vegetation Map, Drawing 3-1,' Photograph 3-16). Similar species
dominated this community as were represented in the proposed disturbed area, namely wiregrass,
Missouri iris, Kentucky bluegrass (Poa pratensis) and Wood's rose (Table 3-31). The total
living cover in the reference area was estimated at 88.50% [Table 3-32 (A)]. Composition here
was calculated to be comprised of 51.570/0 grass and grasslike species, 37.380/0 forbs and 11.04%
shrubs [Table 3-32 (B)]. Woody species density in this area was estimated at 2,226 plants per
acre (Table 3-33).

Other Meadow Communities

Other meadow communities were studies outside the permit area (see Vegetation Map, Drawing
3-1). These areas will not be disturbed by mining activities - they were studied to provide more
information about the meadows in the area to provide companion studies for other studies such
as alluvial valley floor determinations. Results from these studies can be found in the Chapter 3
appendices [Vegetation Sampling in the Coal Hollow Project Area: 2007 (Appendix 3-4)].

•
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Table 3-1: Alton Coal Project. Living Cover and Frequency
by Plant Species (2006)

SagebrushfG rass (S/G)

Proposed Disturbed
Mean Standard Percent

Percen Deviation Freauencv
OVERSTORY COVER

Juniperus osteosperma 2.33 9.55 6.67

UNDERSTORY COVER

TREES & SHRUBS

Artemisia nova 14.93 17.10 50.00
Artemisia tridentata var. tridentata 15.2,.) 20.48 26.67

Chrysothamnus depressus 2.07 5.90 16.67

Gutierrezia sarothrae 1.23 2.19 20.00

FORBS

Eriogonum racemosa 0.33 1.25 6.67

Gilia aggregata 0.33 1.25 6.67

Unum perenne 0.10 0.54 3.33

GRASSES

Boute/oua gracilis 2.33 8.54 10.00

Bromus tectorum 0.83 3.18 6.67

Efymus smithii 0.50 1.98 6.67

Efymus trachycaufus 0.50 1.98 6.67

Hordeum jubatum 0.83 1.86 16.67

Koeferia macrantha 4.17 10.2~ 23.33

Poa pratensis 3.17 7.69 16.67

Poa secunda 4.00 7.00 30.00

Stipa hymenoides 1.83 3.53 23.33
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!rable 3-2: Coal Hollow Project. Total Cover and Composition (2006)

Sagebrush/G rass (S/G)
Proposed Disturbed

A. TOTAL COVER Mean Percent Standard Deviatior
Overstorv Cover (0) 2.33 9.55
Understory Cover (u) 52.40 13.67

Litter 16.17 10.90
Bareqround 26.87 11.83

Rock 4.57 6.15

TOTAL LIVING (0 + u) 54.73 13.52

B. % COMPOSITION (u)
Shrubs 64.09 22.93
Forbs 1.28 3.55

Grasses 34.64 22.43

Table 3-3: Coal Hollow Project.

Sagebrush/Grass (S/G)
Proposed Disturbed

SPECIES

Artemisia tridentata
Artemisia nova
Chrysothamnus depressus
Chrysothamnus nauseosus
Chrysothamnus viscidiflorus
Gutierrezia sarothrae
Juniperus osteosperma
TOTAL

Woody Species Density (2006).

Individuals
Per Acre

2779.73
4100.11

833.92
69.49

138.99
277.96
138.99

833920
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Table 3-4: Alton Coal Project. Living Cover and
Fr~nll~nr.vhv PI:.nt ~ ............ ' ....... (?nOEl

Sagebrush/Grass (S/G)
Reference Area

Mean Standard Percent
Percen Deviation Frequency

TREES & SHRUBS

Artemisia nova 23.85 18.18 75.00
Artemisia tridentata 10.90 13.39 55.00

Chrysothamnus nauseosus 2.10 3.78 25.00

Gutierrezia sarothrae 0.90 2.72 10.00

Juniperus osteosperma 0.25 1.09 5.00

FORBS

Achillea millefolium 0.25 1.09 5.00

Aster ascendens 3.00 4.58 35.00

Erigeron religiosus 0.25 1.09 5.00

Iva axillaris 1.00 2.00 20.00

Sphraelcea coccinea 0.25 1.09 5.00

GRASSES

Bromus tectorum 4.75 6.61 45.00

Elymus smithii 0.50 2.18 5.00

Elymus trachycaulus 5.25 9.93 30.00

Juncus arcticus 0.75 3.27 5.00

Poa pratensis 3.00 7.65 15.00

Poa secunda 2.75 5.36 25.00

Stipa hymenoides 0.75 2.38 10.00
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• Table 3-5: Coal Hollow Project. Total Cover and Composition (2006)

Sagebrush/Grass (S/G)
Reference Area
A. TOTAL COVER Mean Percent Standard

Deviation
Understory Cover (u) 60.50 13.03

Litter 13.05 4.81

Bareground 25.05 13.58

Rock 1.40 1.20

B. % COMPOSITION (u)
Trees/Shrubs 61.48 17.01

Forbs 8.65 8.73

Grasses 29.86 14.18

Table 3-6: Coal Hollow Project. Woody Species Density (2006).

SPECIES Individuals
Per Acre

Sagebrush/Grass (S/G)
Reference Area

•

• Chapter 3

Artemisia tridentata
Artemisia nova
Chrysothamnus nauseosus
Gutierrezia sarothrae
TOTAL

3-14

3644.87
3957.29

624.83
208.28

8331 13
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Table 3-7: Alton Coal Project. Living Cover and Frequency
by Plant Species (2006)

Meadow (M) Dry

Proposed Disturbed
Mean Standard Percent

Percen Deviation Frequency
TREES & SHRUBS

Artemisia nova 1.00 2.00 20.00

Gutierrezia sarothrae 7.20 4.80 85.00

FORBS

Achillea millefolium 6.40 6.42 55.00

Aster ascendens 2.00 4.00 25.00

Eriogonum racemosa 0.25 1.09 5.00

Unum lewisii 1.00 3.39 10.00

Potentilla anserina 0.25 1.09 5.00

GRASSES

Bouteloua gracilis 2.25 6.80 10.00

Carex sp. 27.50 19.46 75.00

Elymus elymoides 0.50 1.50 10.00

Elymus smith;; 0.75 2.38 10.00

Hordeum jubatum 0.50 2.18 5.00

Juncus arcticus 10.25 13.27 70.00

Koeleria macrantha 8.00 10.17 55.00

Muhlenbergia asperifolia 0.50 2.18 5.00

Poa pratensis 4.6: 10.62 25.00
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Table 3-9: Coal Hollow Project. Woody Species Density (2006) .
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Table 3-8: Coal Hollow Project. Total Cover and
Comnosition l2006l.

Meadow (M) Dry
Proposed Disturbed

A. TOTAL COVER Mean Standard
Percent Deviation

Understory Cover (u) 73.00 9.67

Litter 9.40 3.28

Bareground 16.50 9.67

Rock 1.10 0.30

B. % COMPOSITION (u)
Shrubs 11.01 8.10

Forbs 13.28 8.74

Grasses 75.70 13.81

Meadow (M) Dry
(Proposed Disturbed)
SPECIES

Artemisia nova
TOTAL

Individuals
Per Acre

816.75
81675
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Table 3·10: Alton Coal Project. Living Cover and Frequency
by Plant Species (2006)

Meadow (M) Dry
Reference Area

Mean Standard Percent
Percen Deviation Frequency

TREES &SHRUBS

Artemisia nova 3.25 6.76 25.00

Gutierrezia sarothrae 1.50 3.91 15.00

FORBS

Achillea millefolium 5.50 5.45 60.00

Artemisia campestris 1.25 3.83 10.00

Aster ascendens 5.00 6.12 50.00

Eriogonum racemosa 0.25 1.09 5.00

Unum lews;; 0.25 1.09 5.00

Potentilla anserina 3.25 7.12 20.00

GRASSES

Boute/oua gracilis 1.75 5.76 10.00

Carex sp. 16.50 12.05 80.00

E/ymus e/ymoides 0.75 3.27 5.00

Elymus smith;; 0.50 2.18 5.00

E/ymus spicatus 1.50 6.54 5.00

E/ymus trachycaulus 4.00 9.82 15.00

Juncus arcticus 15.2: 16.84 70.00

Koe/eria macrantha 9.50 11.06 45.00

Muhlenbergia asperifolia 0.25 1.09 5.00

Poa pratensis 1.75 4.26 15.00
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Table 3-12: Coal Hollow Project. Woody Species Density (2006).

Meadow (M) Dry
Reference Area

•

•

Table 3-11: Coal Hollow Project. Total Cover and Composition
1200S\.

Meadow (M) Dry
Reference Area
A. TOTAL COVER Mean Standard

Percent Deviation
Understory Cover (u) 72.00 8.86

Litter 11.70 5.16

Bareground 14.70 6.65

Rock 1.60 2.18

B. % COMPOSITION (u)
Shrubs 6.64 10.29

Forbs 22.31 12.24

Grasses 71.05 12.91

SPECIES

Artemisia nova
TOTAL

Individuals
Per Acre

1481.04
1481.04
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Table 3-13: Coal Hollow Project. Living Cover and Frequency by Plant Species (2007).

Pinyon-Juniper (P-J)

Proposed Disturbed
Mean Standard Percent

Percen Deviation Frequency
OVERSTORY

SHRUBS
Juniperus osteosperma 16.75 18.66 55.00

Pinus edulis 1.25 5.45 5.00

UNDERSTORY

SHRUBS
Artemisia nova 17.50 14.8( 70.00

Juniperus osteosperma 5.75 8.98 35.00

Pinus edulis 0.50 2.18 5.00

FORBS

GRASSES
Elymus elymoides 0.75 3.2/ 5.00

Elymus trachycaulus 0.5e 1.50 10.00
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• Table 3-14: Coal Hollow Project. Total Cover and Composition (2007)

Pinyon-Juniper (P-J)

Proposed Disturbed
A. TOTAL COVER Mean Standard

Percent Deviation
OVERSTORY (0) 18.00 18.33

UNDERSTORY (u) 25.00 11.40

Litter 22.55 19.66

Bareground 48.40 17.18

Rock 4.05 2.27

TOTAL LIVING (0 + u) 43.00 15.20

B. % COMPOSITION (u)
Trees &Shrubs 95.88 13.26

Forbs 0.00 0.00

Grasses 4.13 13.26

2656.53

Individuals
Per Acre

166.03
1627.12
730.55
132.83

TOTAL

SPECIES

Artemisia tridentata
Artemisia nova
Juniperus osteosperma
Pinus edulis

Table 3-15: Coal Hollow Project. Woody Species Density (2007).

Pinyon-Juniper (P-J)

Proposed Disturbed•
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Table 3-16: Coal Hollow Project. Living Cover and Frequency by Plant Species (2007).

Pinyon-Juniper (P-J)
Reference Area

Mean Standard Percent
Percen Deviation Frequency

OVERSTORY

SHRUBS
Juniperus osteosperma 9.00 13.56 40.00

Pinus edulis 2.50 10.90 5.00

UNDERSTORY

SHRUBS
Artemisia nova 17.75 12.70 80.00

Juniperus osteosperma 3.75 6.68 30.00

Pinus edulis 2.25 5.58 15.00

FORBS

GRASSES
Elymus elymoides 2.00 4.00 20.00

Elymus trachycaulus 1.7~ 4.26 15.00
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Table 3-17: Coal Hollow Project. Total Cover and Composition (2007)

Pinyon-Juniper (P-J)
Reference Area

A. TOTAL COVER Mean Standard
Percent Deviation

OVERSTORY (0) 11.50 16.05

UNDERSTORY (u) 27.50 11.35

Litter 19.00 14.20

Bareground 46.50 19.69

Rock 7.00 2.45

TOTAL LIVING (0 + u) 39.00 11.36

B. % COMPOSITION (u)
Trees &Shrubs 89.56 14.77

Forbs 0.00 0.00

Grasses 10.44 14.77

Table 3-18: Coal Hollow Project. Woody Species Density (2007).

Pinyon-Juniper (P-J)
Reference Area
SPECIES Individuals

Per Acre

• Chapter 3

Artemisia tridentata
Artemisia nova
Juniperus osteosperma
Pinus edulis
TOTAL

3-22

158.05
3213.71

632.20
210.73

421470
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Table 3-19: Coal Hollow Project. Living Cover and Frequency by Plant Species (2007).

Pasture Land (P)
Proposed Disturbed

Mean Standard Percent
Percen Deviation Frequency

SHRUBS

Artemisia tridentata 3.67 9.74 20.00

Artemisia nova 5.67 9.37 33.33

Chrysothamnus nauseosus 3.17 6.7/ 20.00

Rosa woodsii 0.50 1.50 10.00

FORBS

Achillea millefofium 1.00 3.27 10.00

Aster sp. 0.83 2.61 10.00

Iris missouriensis 0.83 3.67 6.67

Iva axillaris 4.50 8.6£ 26.67

GRASSES (and grass-likes)

Agropyron cristatum 3.83 6.28 30.00

Bromus inermis 1.50 7.21 6.67

Bromus tectorum 2.83 6.61 16.67

Elymus hispidus 6.50 12.1L 30.00

Elymus smithii 3.00 8.22 20.00

Elymus trachycaulus 0.33 1.80 3.33

Juncus arcticus 0.50 1.98 6.67

Poa pratensis 5.83 13.85 16.67
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• Table 3·20: Coal Hollow Project. Total Cover and Composition (2007)

Pasture Land (P)

Proposed Disturbed
A. TOTAL COVER Mean Standard

Percent Deviation
Understory Cover (u) 44.50 10.59

Litter 24.10 11.67

Bareground 29.63 10.53

Rock 1.77 1.48

B. % COMPOSITION (u)

Shrubs 30.19 26.65

Forbs 17.64 22.73

Grasses 52.16 25.41

•
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Table 3-21: Coal Hollow Project.

Pasture Land (P)
Proposed Disturbed

SPECIES

Artemisia tridentata
Artemisia nova
Chrysothamnus nauseosus
Gutierrezia sarothrae
Rosa woodsii
TOTAL

3-24

Woody Species Density (2007).

Individuals
Per Acre

618.30
348.50
303.53

22.48
56.21

134902
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Table 3-22: Coal Hollow Project. Living Cover and Frequency by Plant Species (2007).

Oak Brush (08)

Proposed Disturbed
Mean Standard Percent

Percent Deviation Frequency
OVERSTORY

SHRUBS
Juniperus scopulorum 1.75 7.63 5.00

Quercus gambelii 41.25 24.33 85.00

UNDERSTORY

SHRUBS
Artemisia tridentata 11.1 C 15.91 45.00

Juniperus osteosperma 0.50 2.18 5.00

Juniperus scopulorum 2.75 7.33 15.00

Quercus gambelii 3.40 4.91 35.00

Symphoricarpos oreophilus 5.50 9.99 35.00

FORBS

GRASSES
Bromus carinatus 0.25 1.09 5.00

Poa pratensis 0.25 1.09 5.00

• Chapter 3 3-25 1/15/08

INCORPORATED

OCT 15 2009

Div. of Oil, Gas &MIning



•

•

Table 3-23: Coal Hollow Project. Total Cover and Composition (2007)

Oak Brush (DB)

Proposed Disturbed
A. TOTAL COVER Mean Standard

Percent Deviation
OVERSTORY (0) 43.00 22.49

UNDERSTORY (u) 23.75 12.23

Litter 61.25 15.24

Bareground 13.25 9.51

Rock 1.75 1.41

TOTAL LIVING (0 + u) 66.75 14.86

B. % COMPOSITION (u)
Trees & Shrubs 97.75 6.80

Forbs 0.00 0.00

Grasses 2.25 6.80

Table 3-24: Coal Hollow Project. Woody Species Density (2007).

Oak Brush (08)
Proposed Disturbed

• Chapter 3

SPECIES

Artemisia tridentata
Symphoricarpos oreophilus
Gutierrezia sarothrae
Juniperus osteosperma
Juniperus scopulorum
Quercus gambelii
TOTAL

3-26

Individuals
Per Acre

888.89
1169.59

46.78
233.92
374.27

1029.24
374279
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Table 3-25: Coal Hollow Project. Living Cover and Frequency by Plant Species (2007).

Oak Brush (08)
Reference Area

Mean Standard Percent
Percen Deviation Frequency

OVERSTORY

SHRUBS
Juniperus osteosperma 3.7: 11.2E 10.00

Juniperus scopulorum 1.7: 7.63 5.00

Quercus gambelii 47.7: 23.21 85.00

UNDERSTORY

SHRUBS
Artemisia tridentata 2.4C 6.3L 15.00

Juniperus osteosperma 3.00 9.14 10.00

Juniperus scopulorum 1.75 7.63 5.00

Pinus edulis 0.50 2.18 5.00

Quercus gambelii 5.85 8.56 40.00

Symphoricarpos oreophilus 1.75 3.96 20.00

FORBS

GRASSES
Poa pratensis 0.75 2.38 10.00

Poa secunda 4.0C 7.00 30.00
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• Table 3-26: Coal Hollow Project. Total Cover and Composition (2007)

Oak Brush (OB)
Reference Area

A. TOTAL COVER Mean Standard
Percent Deviation

OVERSTORY (0) 53.25 13.63

UNDERSTORY (u) 20.00 8.37

Litter 66.70 21.24

Bareground 8.30 13.49

Rock 5.00 16.07

TOTAL LIVING (0 + u) 73.25 12.68

B. % COMPOSITION (u)

Trees &Shrubs 66.92 43.92
Forbs 0.00 0.00

Grasses 33.08 43.92

•
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Table 3-27: Coal Hollow Project.

Oak Brush (DB)
Reference Area
SPECIES

Artemisia tridentata
Juniperus osteosperma
Juniperus scopulorum
Pinus edulis
Quercus gambelii
Symphoricarpos oreophilus
TOTAL

3-28

Woody Species Density (2007).

Individuals
Per Acre

209.16
26.14

130.72
52.29

1333.37
339.88

2091.57
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Table 3-28: Coal Hollow Project. Living Cover and Frequency by Plant Species (2007).

Meadow (M)

Proposed Disturbed
Mean Standard Percent

Percen Deviation Frequency
SHRUBS
Artemisia nova 1.5e 6.54 5.00

Rosa woodsii 11.7E 12.07 60.00

FORBS
Achillea millefolium 3.50 6.73 40.00

Equisetum arvensis 0.75 2.38 10.00

Iris missouriensis 24.0C 13.19 95.00

GRASSES (and grass-likes)

Carex microptera 7.75 10.43 30.00

Elymus lanceolatus 1.25 3.11 15.00

Elymus smithii 0.25 1.09 5.00

Elymus trachycaulus 0.50 2.18 5.00

Juncus arcticus 24.00 9.95 100.00

Koeleria nitida 1.50 4.77 10.00

Phleum pratensis 0.50 2.18 5.00

Poa pratensis 7.50 7.66 60.00

Poa secunda 1.25 3.11 15.00

• Chapter 3 3-29 1/15/08

INCORPORATED

OCT 1 ~ 2009

Div. of Oil, Gas &Mining



•

•

Table 3-29: Coal Hollow Project. Total Cover and Composition (2007)

Meadow (M)

Proposed Disturbed
A. TOTAL COVER Mean Standard

Percent Deviation
Understory Cover (u) 86.00 7.18

Litter 8.25 4.69

Bareground 4.05 1.96

Rock 1.70 3.05

8. % COMPOSITION (u)

Shrubs 15.88 15.08

Forbs 32.54 16.94

Grasses 51.58 13.82

Table 3·30: Coal Hollow Project. Woody Species Density (2007).

Meadow

Proposed Disturbed
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SPECIES

Rosa woodsii

TOTAL

3-30

Individuals
Per Acre

384.06

384.06
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Table 3-31: Coal Hollow Project. Living Cover and Frequency by Plant Species (2007).

Meadow (M)

Reference Area
Mean Standard Percent

Percen Deviation Frequency
SHRUBS

Rosa woodsii 9.75 9.68 65.00

FORBS

Achillea mil/efolium 0.25 1.09 5.00

Iris missouriensis 32.37 12.50 100.00

GRASSES (and grass-likes)

Elymus lanceolatus 0.50 1.50 10.00

Juncus arcticus 33.00 13.55 100.00

Poa pratensis 11.00 14.20 60.00

Poa secunda 1.25 3.83 10.00

Table 3-32: Coal Hollow Project. Total Cover and Composition (2007)

Meadow (M)

Reference Area
A. TOTAL COVER Mean Standard

Percent Deviation
Total Living Cover (u) 88.50 5.94

Litter 7.85 4.98

Bareground 2.65 2.03

Rock 1.00 0.00

B. % COMPOSITION (u)

Shrubs 11.04 11.01

Forbs 37.38 13.75

Grasses 51.57 13.78

• Chapter 3

Table 3-33: Coal Hollow Project.

Meadow (M)

Reference Area
SPECIES

Rosa woodsii

TOTAL

3-31

Woody Species Density (2007).

Individuals
Per Acre

2225.69

2225,69
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• 321.200. Productivity

•

Productivity measurements were recorded for the plant communities of the permit area during the
same sample period as described in section 321.100 above. Production estimates for the
communities at that time are shown in Table 3-34.

Table 3-34: Biomass Production of Plant Communities in the Coal Hollow Permit Area

(1) Estimates (from soil and approx. vegetation types) - Source: U.S. Department of Agriculture SCS (NRCS). July 1990. Soil

Survey of Panguitch area, Utah: Parts of Garfield, Iron, Kane, and Piute Counties.

(2) Actual measurements. - Source: Cedar Creek Associates (1986) in Mine Permit Application. 1987. Utah International, Inc.,
Alton Coal Project, Alton, Utah.

(*) Estimates - Source: Fieldwork during 2007 by Mt. Nebo Scientific, Inc.

MAP SYMBOL PLANT COMMUNITY Pounds/Acre {1} Pounds/Acre {2}

(see Vegetation Map, Drawing 3-1)

SB Sagebrush/Grass 750 762

P Pasture Land {"} 1100 1100

M Meadow 2000 2121

P-J Pinyon-Juniper 50 33

OB Oak B ru sh [called Mountain Brush (2)] 1500 1471

RB/SB Rabbitbrush/Sagebrush {*} 700 700
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• 322. FISH AND WILDLIFE INFORMATION

322.100. Agency Consultation Studies Conducted and Habitat Improvement

Initial consultations have been made to appropriate state and federal agencies regarding
threatened, endangered, and sensitive plant and animal species and their habitats in and adjacent
to the Coal Hollow permit area. A summary of this work follows.

•

•

•

•

•

•

•

•

In 2005, a review of the Utah Heritage Program database for sensitive species in the
proposed project and adjacent areas was accomplished.

A spreadsheet has been prepared that shows applicable notes from previous biological
surveys of the area.

Biologists from the USDA Dixie National Forest have been contacted. Life histories and
analyses of the species in their forest and in close proximity to the Coal Hollow Project
area that have been listed as endangered, threatened, candidate, and management indicator
species has been prepared to be used for project planning and agency consultations.

Files from the offices ofMI. Nebo Scientific, Inc. regarding sensitive species have been
consulted for the project area.

A sage-grouse lek had been located in the area by biologists from the Bureau of Land
Management (BLM) and the State of Utah, Division of Wildlife Resources (DWR). In the
Spring of 2005 biologists from the BLM captured, collared and began monitoring 4 sage­
grouse birds to study the lifecycle and migrating patterns of the local birds.

In June 2005, a field survey for potential habitat of sensitive species within the project and
adjacent areas was conducted by N. Duane Atwood, Ph.D. and Patrick D. Collins, Ph.D.

In April 2006, a biologist, Steven L. Petersen, Ph.D., representing the Coal Hollow Project
began independent studies and also began participating with the BLM and DWR in sage­
grouse studies in the project area.

In May 2006, a raptor survey by helicopter was conducted by Talon Resources, Mt. Nebo
Scientific, Inc., and DWR of the permit area and adjacent areas.

In August 2006 sensitive plant species surveys were conducted during quantitative
sampling of specific areas proposed disturbed and reference areas for mining year one of
the project.
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•

•

•

•

•

•

•

In 2007 the team has continued studies of the sage-grouse with biologists from DWR, the
BLM, Southern Utah University (SUD), and the Coal Hollow Project by capturing, taking
blood samples, and placing radio transmitters on several birds from March through May.

In April 2007, two helicopter flights, arranged by Coal Hollow Project, were conducted to
search for satellite leks of the sage-grouse.

In May 2007, another raptor survey by helicopter was conducted by DWR that included
the pennit area and adjacent areas.

In September 2007, sensitive plant species surveys were conducted during quantitative
sampling of additional proposed disturbed and reference areas for mining years one
through three of the project.

In September 2007, additional quantitative sampling was conducted in meadow areas
outside the permit area to be used as a companion study with other areas.

In 2007, an excavator was used to remove over 10,000 invading juniper trees from the
conservation area to reduce potential perching sites for raptors that can reduce the sage­
grouse populations.

Private land owners from Alton have been working to reestablish a migratory corridor
between Hoyts Ranch and Alton by clearing juniper and Gambel oak and reseeding open
areas with a seed mix consisting ofperennial grasses and forbs. Preliminary monitoring
results in 2009 indicate that the sage-grouse are beginning to use this corridor.

To date, an ongoing monitoring program for radio-collared sage-grouse has been
conducted with collaborations with DWR, the BLM, SUD and ACD.

322.200. Site-Specific Resource Information

A review of the Utah Heritage Program database for sensitive species in the proposed mine site
and adjacent areas has been accomplished. Field maps with locations of these species have been
prepared and have been used for additional surveys and will continue to be used for future
biological studies.

Due to the sensitivity of these species, specific location information is considered confidential and
has not been submitted in this application. However, review of this information by the regulatory
authorities can be arranged.

Table 3-35 shows a list of the plant and animal species that are federally listed as threatened,
endangered, or candidates for this designation for Kane County, Utah.

•
322.210.
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Table 3-35: List of Threatened, Endangered, and Candidate Plant & Animal Species
in Kane County, Utah

SCIENTIFIC NAME COMMON NAME STATUS* NOTES SPECIFIC TO PROJECT AREA

PLANTS

Asclepias welshii Welsh's Milkweed T Welsh's milkweed. occurs in Kane County, Utah, as well as in
immediately adjacent Coconino County. Arizona. This plant
grows on dunes derived from Navajo Sandstone. This
formation and habitat is not found within the permit area or
adjacent areas. There should be no impacts to this species as
a result of Alton Coal Mine.

Cycladenia humilis Jones Cycladenia T Jones' cycladenia,is a Federally listed threatened plant found
var. jonesii only in the canyonlands of the Colorado Plateau in Emery

County, Garfield County, Grand County, and Kane County,
Utah (also found in adjacent Coconino County. Arizona). This
plant occurs in gypsiferous soils that are derived from the
Summerville, Cutler. and Chinle formations; they are shallow,
fine textured, and intermixed with rock fragments. These
formations and habitats are not found within the permit area or
adjacent areas. There should be no impacts to this species as
a result of Alton Coal Mine.

Lesquerella tumulosa Kodachrome E Kodachrome bladderpod, is a federally listed endangered plant
Bladderpod that is an endemic found only in Kane County, Utah. This

species is found on shallow soils that are fine textured.
intermixed with shale fragments, and derived from the Winsor
Member of the Carmel Formation, where it grows on bare shale
knolls and slopes in scattered pinyon-juniper communities.
These formations and habitats are not found within the permit
area or adjacent areas. There should be no impacts to this
species as a result of Alton Coal Mine.

Pediocactus sileri Siler Pincushion T This plant is federally listed as threatened. It occurs in Kane
Cactus and Washington counties in Utah, plus adjacent Coconino and

Mohave counties in Arizona The cactus is usually found on the
white. occasionally red. gypsiferous and calcareous sandy or
clay soils derived from the various members of the Moenkopi
Formation, but it is sometimes found on the Kaibab Formation.
Siler pincushion cactus occurs in warm desert shrub.
sagebrush-grass. and at its upper limits, in pinyon-juniper
communities, at lower elevations that area present in the Alton
area. Additionally. these formations and habitats are not found
within the permit area or adjacent areas. There should be no
impacts to this species as a result of Alton Coal Mine.

ANIMALS

Cicindela Iimbata Coral Pink Sand C The only known populations in the world for this species are
albissima Dunes Tiger Beetle located at the Coral Pink Sand Dunes in the extreme southwest

comer of Kane County, Utah. The species occupies dune
habitat, which is not found in the Alton area. There should be
no impacts to this species as a result of Alton Coal Mine.
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Table 3·35: list of Threatened, Endangered, and Candidate Plant & Animal Species
in Kane County, Utah

Coccyzus americanus Yellow-billed Cuckoo C DWR database information states that historically, cuckoos
(possible) were probably common to uncommon summer residents in

Utah and across the Great Basin. The current distribution of
yellow-billed cuckoos in Utah is poorly understood, though they
appear to be an extremely rare breeder in lowland riparian
habitats statewide. DWR information also states that currently,
the range of the cuckoo is limited to disjunct fragments of
riparian habitats from northern Utah, western Colorado,
southwestern Wyoming, and southeastern Idaho southward
into northwestern Mexico and westward into southern Nevada
and California. Although the possibility exists that historically
this species could be seen in Kane County, it is highly
extremely unlikely that it occurs within the Alton Mine permit
area due to the lack of habitat for this species. There should
be no impacts to this species as a result of Alton Coal Mine.

Cynomys paNidens Utah Prairie-dog T Like other prairie dog species, the Utah prairie dog form
colonies in burrows for underground activities. DWR
distribution maps do not show the habitat for this species to
occur in Kane County, but "high-value" habitat does occur in
adjacent counties. No prairie dog burrows have been located
within the permit or adjacent areas. There should be no
impacts to this species as a result of Alton Coal Mine.

Empidonax traillii extimus Southwestern Willow E This species breeds in southwestern U.S. and winters in
Flycatcher southern Mexico and Central America. It is a rare visitor of

southern Utah. Its habitat is primarily riparian and the bird
most frequently occurs in dense willow stands. This habitat
does not occur in the project area; the adjacent areas have
also been surveyed where suitable habitat for this species was
not found.

Gila cypha Humpback Chub E Humpback chub in Utah are now confined to a few white-water
(historical) areas in the Colorado, Green, and White Rivers.

These rivers do not occur in the study area. The project area is
not within the Upper Colorado River Basin, a specific area
delineated and directed to comply to the Recovery Program for
this species. There should be no impacts to this species as a
result of Alton Coal Mine.

Gilia elegans Bonytail (historical) E The bonytail is a very rare minnow originally native to the
Colorado River system. The project area is not within the Upper
Colorado River Basin, a specific area delineated and directed
to comply to the Recovery Program for this species. There
should be no impacts to this species as a result of Alton Coal
Mine.

Oxyloma kanabense Kanab Ambersnail E The only known locations for this species are in wetlands.
springs and seeps approximately 6 mi. from Kanab, UT. This
habitat in not found on or adjacent to the permit area for the
proposed mine. There should be no impacts to this species as
a result of Alton Coal Mine.
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• Table 3-35: List of Threatened, Endangered, and Candidate Plant & Animal Species
in Kane County, Utah

Strix occidentalis lucida

T=Threatened,
E=Endangered
C=Candidate,
Exp=Experimental

Mexican Spotted Owl T In Utah the Mexican spotted owl is rare, but when it does occur
it is sometimes in various forest types, but more commonly in
steep rocky canyons, nesting in caves or cliffs of steep walled
canyons. This habitat does not occur in the permit area, but
does occur in the Dixie National Forest to the east and west of
the Alton area. DWR has conducted raptor surveys for all
potential raptor species in the project area and did not find
habitat for the Mexican spotted owl. There should be no
impacts to this species as a result of Alton Coal Mine.

•
In summary, based on the information provided above and studies conducted to-date, no threatened
or endangered species have been located in the permit area.
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• 322.220. High Value Habitats

•

The State of Utah, Division of Wildlife Resources (DWR) geographic information system (GIS)
database was consulted for high-value habitats. In 2006 DWR updated the habitat value
definitions.

Crucial Value was defined as "habitat on which the local population of wildlife species depends
for survival because there are not alternative ranges of habitats available. Crucial Value habitat is
essential for the life history requirements of a wildlife species".

Substantial Value was defined as "habitat that is used by a wildlife species but is not crucial for
population survival. Degradation or unavailability of substantial value habitat will not lead to
significant declines in carrying capacity and/or numbers of the wildlife species in question".

The DWR database was revisited by project biologists on August 11,2009. Of the species
maintained on the database, important habitat of four species have been mapped by DWR within or
adjacent to the Coal Hollow Project area. These habitats are described below.

First, areas adjacent to the permit area and a portion of it have been designated as black bear
(Ursus americanus) habitat. This habitat has been listed as having year-long, Substantial Value
habitat by DWR (Drawing 3-2).

Next, Rocky Mountain elk (Cervus canadensis) habitat was located in the area. Crucial Value
summer and calving habitat was mapped throughout the entire area from the town of Alton south
into Sink Valley, including the permit area. Additionally, year-long Substantial Value habitat was
located in areas southeast of the permit area (Drawing 3-3).

Mule deer (Odocoileus hemionus) habitat has also been mapped in the area by DWR biologists.
The habitat has been classified as "Crucial" summer and fawning habitat. This designation
included the entire permit area as well as those areas adjacent to it (Drawing 3-4).

Finally, sage-grouse (Centrocercus urophasianus) habitat has been documented in the project area.
DWR biologists have mapped much of the area to be Crucial Value brood habitat (Drawing 3-5).
Sage-grouse populations continue to be monitored in the area by biologists from DWR, Bureau of
Land Management (BLM), Southern Utah University (SUD), and the Coal Hollow Project. The
only lek in the vicinity including those areas around Alton and Sink Valley was located west of the
Swapp Ranch. This lek was within the permit area boundary. A site-specific study called reported
in "Alton Sage-Grouse Habitat Assessment and Mitigation Plan" has been conducted for the Coal
Hollow Project and has been included in this document (see Appendix 3-1). Follow-up studies of
the sage-grouse in the area are described in a report called "Sage-grouse Distribution and Habitat
Improvement in Alton, Utah" (see Appendix 3-3). Finally, a document called "Alton Sage-Grouse
Habitat Mitigation Plan" has also been included in the MRP (see Appendix 3-5).
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From 2006 to date, biologists representing the Coal Hollow Project have been involved with a
previously assembled team of biologists that have been studying the populations in the area. In
2007, the team captured, drew blood samples for DNA analyses, and placed radio collars on
several birds. For more details refer to Appendix 3-3.

In addition to studying the sage-grouse birds as described above, techniques to improve habitat for
the birds are currently being conducted. A project conducted by the U.S. Department of Interior,
Bureau of Land Management (BLM) and the State of Utah, Division of Wildlife Resources (DWR)
was completed that removed many of the juniper trees that have encroached the valley by grinding
them up by chipping (also called bull-hogging) equipment. These areas can be easily seen on the
new Vegetation Map, Drawing: 3-1. These areas are delineated as "SB (chipped)" on the map.

Because they provide perching structure for predatory species, single juniper trees scattered
throughout sagebrush communities are known to discourage nesting by sage-grouse. To enhance
sage-grouse nesting habitat within the permit area, juniper trees that have encroached some of the
sagebrush communities in the valleys of the permit area have been removed by a track hoe using a
large grapple claw. This equipment can pull the trees out of the ground, including the roots. To
date, it has been estimated that over 10,000 juniper trees have been removed by this technique. In
doing so, the technique caused relatively minor impacts to the sagebrush component of the
community.

There is a substantially larger sage-grouse lek located north or the project area. The lek, known as
the Hoyt's Ranch Lek, has also been studied by state, federal and private biologists. It has been
hypothesized that connectivity between the two leks, the Alton lek and the Hoyt's Ranch Lek,
could greatly increase the chances of survival for the Alton birds. Therefore, intensive efforts have
been made to open a corridor of these two leks by removing juniper and oak stands (see Appendix
3-5).

In addition to the habitat improvements mentioned above for sage-grouse, seed mixtures
formulated to restore pasture lands disturbed by mining include plant species that are used by the
birds for food, cover and breeding. Moreover, some areas that are currently dominated by grass
species for domestic livestock use, will be seeded with plants that include species known to
provide nesting habitat for sage-grouse such as big sagebrush and black sagebrush [for more
detailed information see "Habitat Reclamation Plan" (Chapter 3); "Other Wildlife Enhancement
Information" (Chapter 3); "Seed Mixtures" (Chapter 3); Drawing 3-7 (Chapter 3); "Postmining
Land Use"(Chapter 4)].
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• 322.230. Other Species or Habitats

As mentioned previously, raptor surveys have been conducted in the area by Coal Hollow project
and DWR biologists. The 2006 through 2008 surveys show no golden eagle (Aquila chrysaetos) or
bald eagle (Haliaeetus leucocephalus) nests within 12 mine of the permit area. In fact, the most
recent survey indicated that there were no raptor nests located within 12 of the permit area (see
Confidential File, Drawing 3-6). There was, however, one inactive red-tailed hawk (Buteo
jamaicensis) nest located over one mile from the permit area, three inactive golden eagle nests, one
active peregrine falcon (Falco peregrinus) nest and another inactive falcon nest located
approximately two miles from the permit area.

To date, no other species or habitats have been identified through agency consultation or field
studies that require special protection under state or federal law, however, if they are found through
the permitting process, they will be appropriately addressed and monitored.

A vegetation map has been prepared that delineates the plant communities in the permit area. The
map also shows adjacent areas including those plant communities that will be impacted by the
proposed county road realignment (Drawing: 3-1).

Upon request, the State of Utah, Division of Oil, Gas & Mining (DOGM) will provide the resource
information required under R645-30 1-322 and the protection and enhancement plan required under
R645-301-333 to the U.S. Fish and Wildlife Service Regional or Field Office for their review.
This information will be provided within 10 days of receipt of the request from the Service.

•

•

322.300.
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• 323. MAPS AND AERIAL PHOTOGRAPHS

323.100. Reference Area Maps

Several vegetation maps have been prepared for the Coal Hollow Project. A revised vegetation
map has been prepared that includes all vegetation sample areas, plus other updated map
information [Vegetation Map, Drawing 3-1, (12/26107)]. The new map replaces the previous
vegetation maps. This new map includes reference areas, or plant communities sampled that are
similar to those that have been proposed for disturbance by mining activities. These reference
areas will be compared to those areas proposed for disturbance during the initial studies for the
mine site and will consequently be used as revegetation success standards at the time of final
reclamation of mined areas. Reclamation is planned immediately after portions of the land are
mined (see Chapter 5).

Elevations, locations of monitoring stations, proposed disturbed areas, reference areas, and other
areas used to gather data for fish and wildlife, and any special habitat features, have been
delineated on the aforementioned new vegetation map.

•

323.200.

323.300.

Sample Area Maps

Protection and Enhancement of Fish & Wildlife Maps

Each facility to be used to protect and enhance fish and wildlife and related environmental values
have been represented on the new maps.

323.400. Plant Communities Map

An initial vegetation map was prepared that delineated the plant communities that existed within
the Coal Hollow Project permit area. This first map was prepared by delineating the plant
communities from an existing vegetation map to a permit quadrangle map (see Section 321.100 for
more details). However, a new flight was conducted in 2006 that provided aerial photography with
more detailed information to be used to update many maps of the project area. Consequently, a
second vegetation map was prepared using the new aerial photography (along with ground­
truthing), and submitted along with the first map to DOGM (MRP submittal dated May 25, 2007).
Finally, a third vegetation map was prepared to reflect information and to show new sample areas
within the plant communities of the permit and adjacent areas [see Vegetation Map, Drawing 3-1,
(12/26/07)]. This map replaced the first and second maps and was submitted to DOGM (MRP
submittal dated January 15, 2008.
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• 330. OPERATION PLAN

331. MINE PLAN & RECLAMATION TIMING

In each mined segment, the mine plan includes redistributing subsoil and topsoil followed by
seeding this segment with the final seed mix contemporaneously, or at the same time the mining
begins in the next seglnent. The mine plan has been engineered to disturb the smallest practicable
area at anyone time. With prompt establishment and maintenance of vegetation, immediate
stabilization of disturbed areas will minimize surface erosion. Details of the plan have been
provide in Chapter 5 of this document.

•
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• 332. SUBSIDENCE

Because mining in the Coal Hollow Project area will be a surface operation, and subsidence is
usually associated more with underground mining, it is not considered a factor for the Coal Hollow
Project. However, current elevation of the existing topography may be slightly altered in the
mining and reclamation operations. Reclamation has been planned to minimize the impact to the
renewable resources identified in this section by promptly reclaiming each n1ine segment
contemporaneously by controlling erosion and re-seeding with a mixture of native plant species
that will re-establish the plant communities to vegetative cover that will be diverse, effective,
permanent, and consistent with the postmining land use. More details regarding postmining land
and topography have been provided in Chapter 4 and Chapter 5 of this document, respectively.

The mine plan is not expected to negatively impact the plants and wildlife in the Coal Hollow
Project area. Onsite revegetation research and sage-grouse mitigation plans have been designed.
Details of this work have been made available to DOGM specialists for their comments and
participation in the process.

•
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• 333. PROCEDURES TO MINIMIZE ADVERSE IMPACTS TO FISH & WILDLIFE

Section Preface

In addition to the language in the main body ofthe MRP regarding sensitive species, three
appendices (Appendix 3-1, Appendix 3-3 and Appendix 3-5) we prepared separately and have been
included to address the sage-grouse in the Alton area. Each ofthese appendices was submitted in
different submittals to the State ofUtah, Division ofOil, Gas & Mining (DOGM). After each
submittal, they were reviewed by the DOGM and other agencies, which provided comments.
Accordingly, the comments were addressed and the next sage-grouse appendix was then written.
In other words, the appendices were written in chronological order and each subsequent appendix
was a result ofcomments from the previous one. Therefore, the last appendix written (Appendix
3-5) explains ACD's final mitigation plan for the sage-grouse in the Alton area. However, the
previous Appendices (Appendix 3-1 and 3-3) remain in the MRP because they continue to provide
valuable information regarding the natural history, previous work and process ofaddressing the
sage-grouse issues in the Alton area.

Sage-Grouse Work

•
The Coal Hollow Project will minimize disturbances and adverse impacts to fish and wildlife and
related environmental values during coal mining and reclamation operations. The project will
comply with the Endangered Species Act of 1973 during coal mining and reclamation operations.
The location and operation of haul and access roads and support facilities will be placed to avoid or
minimize impacts on important fish and wildlife species or other species protected by state or
federal law. Enhancement of such resources will be achieved, where practicable. An example is
provided below for sage-grouse habitat.

After consultation with appropriate agencies and biologists regarding habitats and sensitive
species, the sage-grouse and its habitat were of greatest concern in the area. There has been a
decreasing trend in the populations of this species since 1964 (see Appendix 3.1 and Appendix 3­
3 for more details). There was a general consensus among the biologists and agencies consulted
that due to the marginal habitat in the Alton Amphitheater area, the loss of habitat in recent years
for nesting and brood-rearing and the relatively low population numbers in the area, that the local
population of sage-grouse is vulnerable to elimination, regardless of mining activities proposed by
the Coal Hollow Project. Accordingly, the following measures to minimize impacts and enhance
habitat for this species have been proposed and are subject to further consideration by the operator
and regulatory agencies.

Biologists representing the regulatory agencies, land managers, academia and the coal mine
operator, the primary goals for the Alton sage-grouse population includes:
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•
•

•
•
•
•

•

Enhance current sage-grouse habitat by reducing juniper trees in the area and restoring
desirable perennial plant species.
Create a conservation area for the sage-grouse that will never be mined.
Provide a corridor between north (Hoyt's Ranch) and south (Alton Sink Valley)
populations to promote gene transfer and increase population numbers.
Use decoys to shift breeding activities to alternate lek sites in Sink Valley.
Restore the Alton lek site to its original ecological structure and function.
Monitor sage-grouse distribution patterns at both Alton and Hoyts Ranch.
Restore sagebrush communities disturbed by mining activities to enhance sage-grouse
habitat.
Control predators through cooperation with official state and/or federal predator control
agencies and organizations

•

Sage-Grouse Short-Term Mitigation Plan

The following information was taken directly from the "Alton Sage-Grouse Habitat Assessment
and Mitigation Plan" (Appendix 3-1) and the followup document called "Alton Sage-Grouse
Habitat and Mitigation Plan" (Appendix 3-5).

In addition to ensuring the protection of nearby grassland and shrubland for alternate breeding and
nesting areas, mining activities will be minimized so that the lowest disturbance will be created
during the breeding season at areas adjacent to the originallek. A lek area will be disturbed during
mining activities that could potentially displace birds from typical mating activities. To encourage
mating behavior during the breeding season, decoys and mating calls will be used to lure birds to
nearby alternative sites positioned away from the disturbed area. Research has shown that birds
will shift mating activities toward decoys and recorded bird calls. Both silhouette and 3­
dimensional decoys (with bright white coloration) will be used to encourage sage-grouse mating
activity (see Appendix 3-5)

After mining has been completed, reclamation specialists will return the original grade and valley
form to pre-disturbance conditions. Reclamation will include seeding similar plant species with
comparable plant composition, structure and function as those of the original plant community. In
sites used by sage-grouse for breeding and roosting that had previous livestock grazing, livestock
will be used post-reclamation to maintain similar vegetation characteristics as pre-mining
conditions.

Intact sagebrush stands will be avoided for storing mined subsoil and topsoil piles when possible.
Intact sagebrush sites will be cleared of all young juniper trees with the use of a compact excavator
with a grappling claw or hand tools such as chainsaws. Trees will be removed from these stands.
Juniper woodlands surrounding intact stands can be cut back to increase patch size and increase the
amount of area that has the potential for nest site selection by hens.
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• Sage-Grouse Long-Term Mitigation Plan

The following information was taken directly from the "Alton Sage-Grouse Habitat Assessment
and Mitigation Plan" (Appendix 3-1), "Sage-grouse Distribution and Habitat Improvement in
Alton, Utah" (Appendix 3-3) and "Alton Sage-Grouse Habitat and Mitigation Plan" (Appendix
3-5).

Juniper Removal

•

A significant contribution that mining can provide for enhanced sage-grouse habitat is the removal
ofjuniper from the Alton valley. The removal of trees during mining operations with subsequent
reclamation activities will create conditions that promote grass, forb and eventually sagebrush
establishment. Two years after juniper was removed from plots located in eastern Oregon, Bates et
al. (2000) recorded a 200-300% increase in percent cover and production of herbaceous vegetation.
Increased plant community vigor results from decreased competition with juniper for subsurface
resources (water, nutrients) and space. As a result, transpiration rates and soil surface evaporation
rates will decrease and higher soil moisture will be available for plant growth and survival. Based
on anecdotal, evidence, it is also possible that spring discharge will increase and seeps and spring
may emerge that were lost with initial encroachment. This would provide more sites where birds
would be able to obtain water during the summer and fall months.

Removing trees from extensive areas creates greater connectivity of suitable habitat. In 2005, the
BLM cleared portions of the land to increase sagebrush habitat. This improvement was beneficial
for improving relatively small site conditions, however, the amount of land treated was minimal
compared to the level needed to sustain the sage-grouse population in the Alton area. In 2007, the
Coal Hollow Project removed over 10,000 juniper trees that had encroached the sagebrush open
areas. Other than during the mining process itself, any future tree removal treatments within the
permit area will be completed outside the area's avian nesting season.

Current plans have been designed to provide a corridor for the sage-grouse in the Alton to intermix
with the larger population located to the north, called the Heut's Ranch Lek (see below). This
landscape-level operation could greatly enhance sagebrush restoration objectives by the BLM that
is currently limited by constrained budgets and manpower.
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• Reestablishing Connectivity Between Alton and Hoyt's Ranch

Over time, juniper encroachment has likely been the primary factor in isolating the Alton
sage-grouse population from nearby populations. There is a larger sage-grouse population located
approximately 6 miles north of Alton. It is likely that migration once occurred between these
populations allowing an exchange of individuals and genes between the two populations.
Fragmentation of the landscape by juniper has likely resulted in minimal or no movement of birds
between the two populations. Similarly, two populations that once occurred further south (near
Kanab) have become locally extinct, likely due to the lack of connectivity with more northern
populations. According to Fuhlendorf (200 1), small populations of prairie chickens became
disconnected from other larger populations with increased croplands and juniper invasion. These
small populations became locally extinct due to the lack of migration and gene flow potential.
Therefore, by reducing the degree of fragmentation caused by expanding juniper, the potential for
migration and population sustainability is increased.

•

A plan has been made to establish connectivity by removing juniper and scrub oak trees from
private land between the Alton and Hoyts Ranch populations. An area that is approximately 1,700
acres has been delineated that, with treatment, could provide connectivity between the two
populations (Appendix 3-5). Funds have been earmarked by ACD to work with DWR and/or the
landowners (Heaton Brothers, LLC) to provide technical and financial support to establish a
migration corridor through the 1,700 acres. It is anticipated that this habitat improvement will
create easier access for birds to travel more freely between the two populations.

Although ongoing, much of the corridor development work has been accomplished. A field visit
that included a Division biologist, representatives from Heaton Brothers and ACD, and other
independent biologists to this area to observe the progress of the project was conducted in late­
September 2009. Additionally, preliminary field monitoring data from radio-collared sage-grouse
suggest that the corridor is beginning to be used by the birds.
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Establishment of a Core Sage-Grouse Conservation Area

The east end of the valley maintains one of the few remaining intact sagebrush stands in the valley.
This area is located northeast of the lek and provides sites for roosting during the mating season
(Drawing 3-1 and Drawing 3-5). This area will not be mined, rather, it will be preserved to create a
harbor area for bird breeding, nesting, and brood rearing (Figure 3-1). Within this "Conservation
Area", habitat will be protected for sheltering displaced sage-grouse, especially during the breeding
and brood-rearing seasons. Most of the juniper trees that encroached into sagebrush communities
within the pennit area have been removed. This has been accomplished by felling and removing
individual juniper trees while minimizing the impacts to the sagebrush community (see "Juniper
Removal" above). In addition to juniper, some Gambel oak (Quercus gambelii) trees have also
been removed to expand the sagebrush community and provide greater suitable habitat for sage­
grouse. In addition to juniper and oak removal, sagebrush treatments (mechanical) will be applied
to reduce shrub cover and density in small areas (patches) if quantitative sampling in that area
suggests that these parameters exceed optimal sage-grouse habitat requirements. Forb species that
are known to be important sage-grouse forage will then be seeded to provide an additional food
source for hens and chicks, primarily during the brood rearing period. Grasses will also be seeded
to provide additional hiding cover and a potential source of insects for chick foraging. These
treatments could initially be done in a few, relatively small areas to detennine whether forb and
grass densities actually do increase and if birds are observed using these areas for foraging. If
successful, these treatments can then be used in other areas where benefits are expected.
Conversely, if the results from preliminary vegetation sampling, along with the current research
literature regarding sage-grouse habitat requirements, indicate that widespread treatments should
be made to the existing sagebrush community, then this will be the course of action.

Maintaining optimal shrub cover for nesting, brood rearing, predator avoidance, roosting, and as a
source of shelter will remain the highest priority for these sites.

Predator Control Plan

Several species that prey on sage-grouse eggs, chicks and adults live in the Alton region including
common ravens (Corvus corax), American crows (Corvus brachyrhynchos) and coyotes (Canus
latrans). ACD will coordinate with the appropriate government agency to help implement a
predator control program to enhance survival of the sage-grouse in the area. The operator will not
conduct the predator control measures but will assist the appropriate agency with developing
technical expertise to fonnulate a plan to implement such a program through the appropriate
government agency.
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• Chapter 3

Figure 3-1: Coal Hollow Project Conservation Area
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• Habitat Reclamation Plan

Seed mixes that are used for reclamation will consist of native shrub, grass and forb species that
provide cover and food. In order to accelerate shrub re-establishment, bareroot or containerize
sagebrush and bitterbrush transplants will be planted. To ensure the integrity of the planting
materials, indigenous seed and cuttings could be collected for reclamation. At Bryce Canyon
National Park, seed and transplants obtained from indigenous materials had greater long-term
survival and higher cover and production than commercial varieties of the same species (Appendix
3-1).

Cursory surveys conducted on April 30, 2006 found that there is a low probability that a dominant
invasive species (i.e. cheatgrass, medusahead) could establish on reclaimed sites. However,
post-reclamation surveys will be conducted for undesirable invasive plants. If a breakout does
occur, mechanical and/or chemical treatments will be applied.

•

Primary brood-rearing habitat in the Alton valley is associated with alfalfa fields near the town of
Alton. Birds likely utilize these areas due to the availability of forbs, insects, and water. To reduce
the dependency of the birds on these areas, areas that are currently pasture lands will be returned to
sagebrush/grass/forb communities. Seed mixtures for final reclamation have been created with this
goal in mind.

Seeding and planting will occur in the fall season following the growing season and into dormancy,
or in the spring if timing and conditions appear more favorable. During the following growing
season, vegetation sampling will be conducted to monitor reclamation success. Measurements will
be continued each year until the reclamation goals have been achieved. Additional seeding can be
applied during subsequent years if the minimum standards of acceptance have not been achieved.
Juniper seedlings found in reclaimed areas will be removed.
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• Monitoring Plan

Reclaimed sites will be monitored to assess restoration success and plant establishment to
determine if problem areas exist. Qualitative and quantitative data will be recorded at regular
intervals. The qualitative data will include: site locations, sample dates, observers, slopes,
exposures, acreage, animal disturbances, erosion damage, dominant plant species observed, and
other pertinent notes. Quantitative data recorded will include: total cover (living cover, rock, litter,
bare ground), cover by species, composition, frequency, and woody species density.

Methods for quantitative monitoring will be as follows. Transect lines will be placed randomly on
each of the revegetation sites (see Drawing 3-7). Random sample locations will then be placed
from these transect lines and the aforementioned data will be recorded. Ocular methods with
square meter quadrat will be used to provide cover and frequency data, whereas, point quarter
and/or belt transects will be used to estimate woody species densities.

•

Weed surveys will also be conducted on the reclaimed areas on a yearly basis or during the
revegetation monitoring studies. If undesirable, exotic or "weedy" plant species are present at a
density that they could impede revegetation or out-compete desirable plant species, a certified or
trained specialist will spray herbacide, kill or remove the weeds mechanically (by shovel or other
means).

Other Wildlife Enhancement Information

The active mine areas will usually be less than 120 acres. Once an active area is mined,
reclamation will begin immediately by replacing overburden and topsoil. Seeding will then be
implemented in the late-fall (or early spring if conditions are deemed favorable). In other words,
reclaimed pits will be seeded with the final seed mixture less than one year following redistribution
of overburden topsoil, and in many cases these activities will occur within months. If the seeding
window is not appropriate following re-distribution of the soils, the area will be treated with a
tackifier to control erosion by wind and water.

Sagebrush and Other Habitats

High value habitats were described in Section 322.220. A portion of the permit area is Substantial
Value, year-long habitat for black bear (Drawing 3-2), crucial summer habitat for Rocky Mountain
Elk (Drawing 3-3), Crucial Value summer habitat for mule deer (Drawing 3-4) and Crucial Value
brooding habitat for sage-grouse (Drawing 3-5).
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Mitigation efforts have conducted prior to mining have emphasized the sensitive species, sage­
grouse, but will also benefit the above species by increasing understory forage for deer and elk as
well as prey species for black bears. With the establishment of desirable plant species for sage­
grouse in the sagebrush communities, sagebrush obligate species habitat will also be improved.
Birds that depend on these communities include sage sparrows (Oreoscoptes montanus), sage
thrasher (Amphispiza belli), and Brewer's sparrow (Spizelis breweri). Also, mule deer habitat will
increase, especially with the establishment of antelope bitterbrush (Purshia tridentata) and other
palatable browse species that have been added to the seed mixtures. Grassland development will
also increase forage for elk (Cervus canadensis). Other species such as snowberry
(Symphoricarpos oreophilus) and serviceberry (Amelanchier utahensis) have been included in final
revegetation seed mixtures at the mine site and should prove beneficial for black bear (Ursus
americanus). As described above in the "Sage-Grouse Long-Term Mitigation Plan" and the
"Alton Sage-Grouse Mitigation Plan" (Appendix 3-5), mitigation during within and outside the
permit area include establishment of a conservation area and removal ofjuniper and scrub oak
trees. Mitigation during the active phases of mining include rehabilitation, revegetation and
wildlife enhancement of the mined areas contemporaneously. These plans have been described in
"Procedures to Minimize Adverse Impacts to Fish & Wildlife" (Section 333), "Revegetation"
(Section 341) and "Habitat Enhancement & Plant Species" (Section 342.230).

The total number of acres of the sagebrush community that will be disturbed by the Coal Hollow
Project in 139 acres. As mentioned, this acreage will be restored to sagebrush communities.
Moreover, there will be 157 acres ofpasture lands that were once sagebrush communities, but have
been altered by past land management practices, will be returned to sagebrush. In summary, the
Coal Hollow Project area currently has 139 acres of sagebrush communities, plus approximately
35 acres that will remain undisturbed by mining that are located in the Conservation Area.
Following final reclamation, there will be nearly 300 acres that are returned to sagebrush, the
community so important of the sage-grouse and other wildlife species.

Wet Meadow Habitat

There are a variety of wildlife species that utilize the wet meadow habitat of the area. There is a
total of 56 acres of this habitat in the permit area. About half, or 28 acres, of this habitat will be
disturbed by mining operations. Additionally, 6 acres of this habitat will be left undisturbed and is
located in the Conservation Area described above.

Because the water source and recharge area for the wet meadows will not be impacted by mining,
and the same soils and overburden that was removed by mining activities will be replaced for the
root zone (or approximately the top 4 ft) at the time of final reclamation, it is expected that the soil
moisture necessary to restore and maintain this habitat will soon return to its present conditions.

Additionally, the reclaimed areas will be seeded with the same species currently
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found in these meadows, some of which could be collected onsite. Also, these plant species are
known to easily disperse and reestablish naturally if similar soils and hydrology have been restored.

The mine plan for the proposed Coal Hollow Mine has been designed to minimize disturbance to
the wet meadow habitat areas. Where practical, planned mining activities in these areas have been
avoided. During active mining operations, should there be other opportunities to further minimize
disturbance to the wet meadow habitat, Alton Coal Development would implement them where
possible.

The highwall slope angles for the proposed Coal Hollow Mine has been designed based on
geotechnical information obtained from a variety of sources. Because of the inherent uncertainties
associated with geotechnical stability determinations in a new mining area and the importance of
mine stability to human safety, the steepness of the mine highwalls has been designed using
conservative assumptions. As mining progresses, additional mining experience will be gained and
geotechnical studies in the Tropic Shale formation and the alluvium will be performed. These
studies will be conducted prior to the mining ofpit 15. Based on the findings of these
investigations, it may be determined that a steeper slope angle for the mine highwalls could safely
be implemented. A direct result of a steeper highwall slope angle would be that an appreciably
smaller area of the wet meadow habitat would be disturbed by the mining operations while still
recovering all the economic coal.

The water supply for the wet meadow habitat originates from higher-elevation areas up-gradient of
proposed mining areas. These recharge areas will not be disturbed by the proposed mine workings.
The flow rates of shallow groundwaters and interflow waters through the subsurface in the wet
meadow areas are controlled by the hydraulic gradient and by the hydraulic conductivity of the
alluvial sediments through which the water flows. As observed in shallow excavations, fine­
grained sediments dominate the shallow subsurface in the wet meadow habitat areas.
Consequently, it is anticipated that the flow rate is largely limited by the hydraulic conductivity of
the alluvial sediments (i.e., as opposed to a condition analogous to open conduit flow through a
pipe with the end removed). Accordingly, if the shallow alluvial sediments are removed from the
lower portions of the wet meadow habitat, a large increase in the flow rates through the low­
permeability alluvial sediments in the undisturbed portions of the wet meadow habitat is not
anticipated. Based on these considerations, it is considered likely that the seasonal wet soil
conditions that currently support the wet meadow habitat will continue to exist during active
mining operations.
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• Wildlife Awareness Program

A Wildlife Awareness Program will be implemented during the active phases of mining for the
Coal Hollow Project. The objectives of the program will be to provide protection of the resident
wildlife, decrease collisions by heavy equipment and other vehicles, as well as minimize impact to
the wildlife during the mining operations.

The coal operations will, to the extent possible using the best technology currently available,
minimize disturbances and adverse impacts on fish, wildlife, and related environmental values and
will achieve enhancement of such resources where practicable. In doing so, the following
procedures will be implenlented.

Speed limits of all vehicles will be posted at 25 mph inside the permit area.

The safety meetings conducted on the mine site to all employees will include information
regarding awareness of important wildlife species in the area.

• No coal mining and reclamation operations will be conducted that would likely jeopardize
the continued existence of federally listed endangered or threatened or which is likely to
result in the destruction or adverse modification ofdesignated critical habitats of such
species in violation of the Endangered Species Act of 1973.

• • As mentioned above and in following sections, extensive measures for protecting,
enhancing and mitigating habitat for the sensitive bird species, sage-grouse, have been
conducted. Mitigation plans for this species have also begun (see Appendix 3-5).

• The mining operator will promptly report to the State of Utah, Division of Oil, Gas &
Mining any state- or federally-listed endangered or threatened species within the permit
area of which the operator becomes aware. Upon notification, the Division will consult
with appropriate state and federal fish and wildlife agencies and, after consultation, will
identify whether, and under what conditions, the operator may proceed.

• The mining operator keep log records of any road kill of deer, elk, sage-grouse and
domestic livestock from coal haul and associated vehicles from the mine site to highway
89.
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The operator will ensure that electric powerlines and other transmission facilities used·for, or
incidental to, coal mining and reclamation operations on the permit area are designed and
constructed to minimize electrocution hazards to raptors, except where the Division determines
that such requirements are unnecessary.

The operator will design fences, overland conveyers, and other potential barriers to permit
passage for large mammals, except where the Division determines that such requirements are
unnecessary.
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• 340. RECLAMATION PLA1~

341. REVEGETATION

This document contains the revegetation plan for fmal reclamation of all lands disturbed by coal mining
and reclamation operations, except water areas and the surface ofroads approved as part of the
postmining land use, as required in R645-301-353 through R645-301-357. It also shows how the Coal
Hollow Project will comply with the biological protection perfonnance standards of the State Program.

A detailed schedule and timetable for the completion of each major step in the mine plan has been
included in Chapter 5 of the MRP. Briefly, the mine will conduct operations in one area (segment) at a
time. No more than 40 acres will be disturbed at one time for mining. Once mined, the plan includes
redistributing subsoil and topsoil followed by seeding this segment with the fmal seed mix
contemporaneously, or at the same time the mining of the next segment begins. However, seeding will
be accomplished only in appropriate periods (usually late-fall, but early-spring could also be an option).
The mine plan has been engineered to disturb the smallest practicable area at anyone time. With
prompt establishment and maintenance ofvegetation, immediate stabilization ofdisturbed areas will
minimize surface erosion. Details of the plan has been included in Chapter 5 of this document.

•

341.100.

341.200.

Reclamation Timetable

Reclamation Description

The Coal Hollow Project will be reclaimed and revegetated to meet the appropriate postmining land
use. Most areas will be reclaimed to the native plant communities that existed prior to mining
conditions. Other areas will be reclaimed to enhance habitat for sage-grouse or other wildlife species.
Finally, in those areas where the landowner requests a change in the plant community to increase
productivity for domestic livestock, they will be reclaimed accordingly.

341.210. Seed Mixtures

Revegetation seed mixtures for each plant community disturbed by mining activities in the Coal
Hollow Project area are given in this section. Table 3-36 shows the plant communities that may
eventually be disturbed by mining operations at the Coal Hollow Project area.

• Chapter 3 3-56 1/15/08

INCORPORATED

OCT 15 2009

Div. of Oil, Gas &Mining



•

•

Table 3-36: Vegetation Communities of the Coal Hollow
Permit Area Proposed for Disturbance

MAP SYMBOL PLANT COMMUNITY
(see Vegetation Map,
Drawing 3-1)

S/G Sagebrush/Grass

P Pasture Land

P-J Pinyon-Juniper

M Meadow

OB Oak brush

RB/SB Rabbitbrush/Sagebrush

Seed mixtures for each disturbance type are shown on Tables 3-37 through 3-42. These rates have been
based on drill seeding methods described in this document. When broadcast seeding is employed these
rates will be doubled.
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• Table 3-37: Revegetation Seed Mixture for the
Sagebrush/Grass Commynity at the Coal Hollow Project

Rate** Seeds/ff
If PLSlAcl

SHRUBS
Artemisia nova* 0.20 4.16

Artemisia tridentata* 0.10 5.74

Ceratoides lanata 3.00 3.79

Purshia tridentata 15.00 5.17

Symphoricarpos oreophilus 3.00 5.17

FORBS***

Achillea millefolium 0.03 1.91

Hedysarum boreale 5.00 3.86

Unum lewisii 0.70 4.47

Lupinus argenteus 15.00 4.30

Penstemon palmeri 0.30 4.20

Sphaeralcea grossulariifolia 0.40 4.59

Viguiera multiflora 0.20 4.84

GRASSES

Elymus smithii 1.50 4.34

Elymus trachycaulus 1.50 5.51

Poa pratensis 0.10 5.00

• Poa secunda 0.20 4.25

Stipa hymenoides 1.00 4.32

TOTALS 47.23 75.60
* This species could also to be planted by
containerized seedlings at a rate of 200
plants per acre to enhance sage-grouse
habitat.

** Based on drill seeding methods. The
number reflects the pounds of pure live seed
(PLS) per acre.

*** Seeds used may be based on
commercial availability. Other forb species
that would be beneficial for sage-grouse
enhancement include: Achillea millefofium,
Agoseris gfauca, Crepis acuminata,
Gayophytum spp., Lomatium spp.,
Tra9QPP9gQ duPhJ§ TrifqVuw spp
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• Table 3-38: Revegetation Seed Mixture for the Pasture
Lands at the Coal Hollow Project
(Final determination to be made by Rate* Seedslff
landowners) l# PLSlAc)
SHRUBS

FORBS**
Achillea millefolium 0.04 2.54
Astragalus cicer 1.50 4.99
Hedysarum boreale 6.00 4.63
Unum lewisii 1.00 6.38
Medicago sativa 1.00 4.82

GRASSES
Bromus inermis 1.00 2.87
Dactylis glomeratus 0.20 3.00
Elymus smithii 1.50 4.34
Elymus lanceolatus 1.50 5.30
Elymus junceus 1.00 4.02
Elymus hispidus 2.00 4.27
Phleum pratensis 0.20 5.97
Poa pratensis 0.10 5.00

TOTALS 17.04 58.14

• * Based on drill seeding methods. The
number reflects the pounds of pure live
seed (PLS) per acre.

** Seeds used may be based on
commercial availability. Other forb
species that would be beneficial for
sage-grouse enhancement include:
Achillea miflefolium, Agoseris glauca,
Crepis acuminata, Gayophytum spp.,
Lomatium spp., Tragopogon dubius,
Trifoljum see
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• Table 3-39: Revegetation Seed Mixture for the Pinyon.Juniper
Community at the Coal Hollow project

Rate* Seeds/ff
(# PLS/Ac)

SHRUBS
Ame/anchier utahensis 5.00 2.96

Artemisia nova 0.20 4.16

Artemisia tridentata vaseyana 0.07 4.02

Ceratoides /anata 3.00 3.79

Purshia tridentata 12.00 4.13

Symphoricarpos oreophilus 2.50 4.30

FORBS
Artemisia /udoviciana 0.04 4.13

Eriogonum umbellatum 1.00 4.80

Hedysarum borea/e 5.00 3.86

Lupinus argenteus 15.00 4.30

Sphaeralcea coccinea 0.50 5.74

Viguiera multiflora 0.20 4.84

GRASSES
Elymus spicatus 1.00 3.21

Elymus smithii 1.50 4.34

Elymus trachycaulus 1.50 5.51

• Poa pratensis 0.10 5.00

Poa secunda 0.20 4.25

Stipa hymenoides 1.00 4.32

TOTALS 49.81 77.67

* Based on drill seeding methods. The
number reflects the pounds of pure live
seed (PLS) per acre.
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Rate* Seeds/tr
if PLS/Acl

Table 3-40: Revegetation Seed Mixture for the Meadow
Community at the Coal Hollow Project•
SHRUBS

FORBS**
Iris missouriensis 15.00 7.23

Achillea millefolium 0.10 6.36

GRASSES (or Grass-likes)
Carex microptera 0.40 7.78

Carex nebrascensis 0.50 6.13

Elymus trachycaulus 2.00 7.35

Phleum pratensis 0.20 5.97

Poa pratensis 0.10 5.00

Poa secunda 0.30 6.37

Scirpus americanus. 2.00 8.26

Sporobolus airoides 0.20 8.03

TOTALS 20.80 68.47

* Based on drill seeding methods. The
number reflects the pounds of pure live
seed (PLS) per acre.

• ** Seeds used may be based on
commercial availability. Other forb
species that would be beneficial for
sage-grouse enhancement include:
Achillea millefolium. Agoseris glauca,
Crepis acuminata, Gayophytum spp.,
Lomatium spp., Tragopogon dubius.
Trifglium spp
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• Table 3-41: Revegetation Seed Mixture for the Oak Brush
Communjty at the Coal Hollow Project

Rate* Seeds/ff
(# pLSlAc)

SHRUBS

Amelanchier utahensis 10.00 5.92

Arlemisia nova 0.20 4.16
Artemisia tridentata var. vaseyana 0.07 4.02
Cercocarpus montanus 3.00 4.06
Purshia tridentata 12.00 4.13
Symphoricarpos oreophilus 3.00 5.17

Ephedra viridis 8.00 4.59

FORBS
Artemisia ludoviciana 0.04 4.13

Sphaeralcea coccinea 0.40 4.59
Vicia americana 12.00 5.51

Viguiera multiflora 0.20 4.84

GRASSES

Bromus carinatus 2.00 4.59
Elymus spicatus 1.50 4.82
Elymus trachycaulus 1.50 5.51

• Poa pratensis 0.10 5.00
Poa secunda 0.20 4.25
Stipa hymenoides 1.00 4.32

TOTALS 55.21 79.62

* Based on drill seeding methods. The
number reflects the pounds of pure live
seed (PLS) per acre.
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• Table 3-42: Revegetation Seed Mixture for the Rabbitbrush/Sagebrush Community
(djsturbed Sagebrush/Grass Community) at the Coal Hollow Project

•

SHRUBS
Artemisia nova*

Artemisia tridentata*
Ceratoides lanata

Purshia tridentata

Symphoricarpos oreophilus

FORBS***
Achillea millefolium

Hedysarum boreale

Unum lewisii

Lupinus argenteus

Penstemon palmeri

Sphaeralcea grossulariifolia

Viguiera multiflora

GRASSES
Elymus smithii

Elymus trachycaulus
Poa pratensis

Poa secunda

Stipa hymenoides

TOTALS
* This species could also to be planted by containerized seedlings at a rate of 200 plants
per acre to enhance sage-grouse habitat.

** Based on drill seeding methods. The number reflects the pounds of pure live seed
(PLS) per acre.

*** Seeds used may be based on commercial availability. Other forb species that would
be beneficial for sage-grouse enhancement include: Achillea millefolium, Agoseris
glauca, Crepis acuminata, Gayophytum spp., Lomatium spp., Tragopogon dubius.
Trifolium spp.

Rate** Seeds/tr
(# PbSlAc)

0.20 4.16
0.10 5.74
3.00 3.79

15.00 5.17
3.00 5.17

0.03 1.91
5.00 3.86
0.70 4.47

15.00 4.30
0.30 4.20
0.40 4.59
0.20 4.84

1.50 4.34
1.50 5.51
0.10 5.00
0.20 4.25
1.00 4.32

47.23 75.60
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• 341.220. Planting & Seeding Methods

Seedbed Preparation & Analyses

The fmal seedbed of the reclaimed areas will be prepared by frrst replacing the subsoil and topsoil in the
same order it existed prior to removal by the mining activities. Next, a basic topsoil (top 8 inches of
reclamation profile) sampling regime will be implemented prior to seeding that should identify fertility
problems and will provide a basis for determining necessary soil amendments. The parameters analyzed
will be:

•

•

Available phosphorus (P)
Soluble Potassium (K)
Nitrate-Nitrogen

•

One composite sample will be collected from approximately every 2 to 5 acres based on soil types and
variability. Each composite will be comprised of at least 4 samples.

Pre-testing of the soils has been conducted as part of the soils survey. Results from the pre-testing of
topsoil and subsoil can be viewed in Table C-1 of Appendix 2-1 (native topsoil and subsoil) and Table
C-2 (samples from core hole/overburden pits) of Appendix 2-1.

If heavy equipment operation results in excessive soil compaction at the surface of the reclaimed areas,
they will then be ripped, disked, and harrowed to loosen the seedbed prior to seeding. Excessive
compaction that could impact seeding success will be determined by observation and judgment ofan
environmental professional. In other areas where less compaction has occurred, the areas will be disked
and harrowed. The disking and harrowing of all areas will be done parallel with the contour wherever
possible to decrease the potential for water erosion downslope. In other areas where compaction is not
a problem, dozer tracking can be used to roughen the surface, and to trap seed, fertilizer, mulch, and
other amendments as well as decrease erosion by wind and water. In such cases, seeding will be done
immediately after this treatment, whereas soil amendments, where required, would be applied over the
surface during seedbed preparations. Seeding will mainly occur in the early spring and late fall.

Seeding & Transplanting

Seeding will be accomplished using different methods depending on the area to be seeded. In the more
flat areas such as the meadows and existing pasture lands, a typical farmland drill will be used for
seeding. In other areas where the surface may be more rough, a modified rangeland drill or "rough
terrain seeder" will be used. Finally, in the areas where access is more difficult to reach by heavy
equipment due to slope steepness or other limiting factors, broadcast seeding or hydro-seeding will be
employed. For a list ofplant species to be seeded refer to Tables 3-37 through 3-42.
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• Containerized plants will be planted in those areas proposed for sage-grouse habitat enhancement.
These plants will be planted from containers at least 10 cubic inches in size and inoculated with
appropriate site-specific or commercial mycorrhizal inocula at specified infection rates. The
containerized plants will be planted at a rate that totals at least 400 individuals per acre. For a list of the
species to be planted, refer to Table 3-37.

Containerized plants should be dormant when they arrive at the site in the spring or fall and will be
planted as soon after delivery as possible. Plants will be planted in a fashion to simulate a natural
habitat. If competing vegetation is present at the time ofplanting, this vegetation will be removed by
scalping the area or herbicide application beforehand that provide a time period ample as to not affect
the containerized seedling. A small depression will be created in the seedbed around the seedling at the
time ofplanting to increase survivability by harvesting and holding water. The plants will be "watered­
in" when they are planted by adding water to the depression. Ifpossible, the plants will be watered
during dry periods for the fITst growing season.

Mulch will be placed on the seedbed surface once soil amendments have been incorporated and seeding
has been accomplished. Mulching will occur by one of the following methods:

•

341.230.

•

Mulching Techniques

Certified noxious weed free straw applied at a rate of 1 ton/acre anchored by crimping
or a chemical binder.

• Wood fiber hydromulch at a rate of %ton per acre for slopes flatter than 3: 1 and 1 ton
per acre for slopes at 3:1 which is the steepest slope planned at the project. This
hydromulch would be anchored with a chemical binder at the manufacturer's suggested
rate.

The mulch should control erosion by wind and water, decrease evaporation and seed predation, and
increase survivability of the seeded species. Since there is only one post mining land use, mulching will
follow one of the above described methods for all reclaim areas.
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• 341.240. Irrigation

Irrigation has not been planned for the reclaimed area with the exception ofwatering the containerized
plants as mentioned above.

341.250. Revegetation Monitoring

•

Vegetation of the reclaimed areas will be monitored regularly to measure the success ofplant
establishment and to detennine ifproblem areas exist. Qualitative and quantitative data will be
recorded at regular intervals. The qualitative data will include: site location, sample date, observers,
slope, exposure, acreage, animal disturbance, erosion damage, dominant plant species observed, and
other pertinent notes. Quantitative data recorded will include: total cover (living cover, rock, litter, bare
ground), cover by species, composition, frequency, and woody species density.

Methods for quantitative monitoring will be as follows. Transect lines will be placed randomly on each
of the revegetation sites. Random sample locations will then be placed from these transect lines and the
aforementioned data will be recorded. Ocular methods with square meter quadrat will be used to
provide cover and frequency data, whereas, point quarter and/or belt transects will be used to estimate
woody species densities.

Weed control through chemical means will follow the current Weed Control Handbook (published
annually or biannually by the Utah State University Cooperative Extension Service) and herbicide
labels.

Weed surveys will also be conducted on the reclaimed areas on a yearly basis or during the
revegetation monitoring studies. If undesirable, exotic or "weedy" plant species are present at a density
that they could impede revegetation or out-compete desirable plant species, a certified or trained
specialist will spray herbacide, kill or remove the weeds mechanically (roguing, grubbing and mowing).

341.300. Mining, Reclamation & Revegetation Research

Mining, reclamation & revegetation research has been planned and is in the process ofbeing submitted
to DOGM. Additionally, DOGM may require greenhouse studies, field trials, or equivalent methods of
testing proposed or potential revegetation materials and methods to demonstrate that revegetation is
feasible pursuant to R645-300-133.710.
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• 342. FISH AND WILDLIFE ENHANCEMENT

This application includes a fish and wildlife plan for the reclamation and postmining phase of the
operation consistent with R645-301-330, the performance standards ofR645-301-358 and include the
following (for details see section 330, OPERATION PLAN).

342.100. Measures for Enhancement of Habitat

Enhancement measures that will be used during the reclamation and postmining phase of the operation
to develop aquatic and terrestrial habitat. Such measures may include restoration of streams and other
wetlands, retention of ponds and impoundments, establishment ofvegetation for wildlife food and
cover, and the replacement ofperches and nest boxes (see also section 330, OPERATION PLAN).

Where fish and wildlife habitat is to be a postmining land use, the plant species to be used on reclaimed
areas have been selected on the basis of the criteria described below.

Among other qualities (e.g. erosion control qualities, establishment capabilities, and seed availability),
plant species for revegetation of the Coal Hollow Project have been chosen for their proven nutritional
value for wildlife (see Table 3-37 through 3-42).

•

342.200.

342.210.

342.220.

Reclamation Plants for Enhancement

Nutritional Values ofPlant Species

Cover Quality ofPlant Species

Among other qualities (e.g. erosion control qualities, establishment capabilities, and seed availability),
plant species for revegetation of the Coal Hollow Project have been chosen for their cover qualities for
wildlife (see Table 3-37 through 3-42).

Among other qualities, plant species for revegetation of the Coal Hollow Project have been chosen for
their proven habitat enhancement qualities for wildlife (see Table 3-37 through 3-42). The plants have
also been chosen for their ability to support and enhance fish or wildlife habitat after the release of
performance bonds. At fmal revegetation, the selected plants will be grouped and distributed in a
manner which optimizes edge effect, cover, and other benefits to fish and wildlife.

•

342.230.

Chapter 3
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• After consultation with appropriate agencies and biologists regarding habitats and sensitive species, the
sage-grouse and its habitat were ofgreatest concern in the area. There has been a decreasing trend in
the populations of this species since 1964 (see Appendix 3-1 and Appendix 3-3 for more details).
There was a general consensus among the biologists and agencies consulted that due to the: 1) marginal
habitat in the Alton Amphitheater area, 2) loss of habitat in recent years for nesting and brood-rearing
and 3) relatively low population numbers in the area, that the local population of sage-grouse is
vulnerable to elimination, regardless ofmining activities proposed by the Coal Hollow Project.
Accordingly, the several measures to minimize impacts and enhance habitat for this species have been
proposed and are subject to further consideration by the operator and regulatory agencies (see Section
333 above).

342.300. Cropland & Revegetation

Where cropland is to be the postmining land use, where appropriate for wildlife- and crop-management
practices, and with approval from the private landowners, the Coal Hollow Project will intersperse the
fields with trees, hedges, or fence rows throughout the harvested area to break up large blocks of
monoculture and to diversify habitat types for birds and other animals.

Where residential, public service, or industrial uses are to be the postmining land use, and where
consistent with the approved postmining land use, the Coal Hollow Project will intersperse reclaimed
lands with greenbelts utilizing species of grass, shrubs, and trees useful as food and cover for wildlife.
No residential or industrial areas have been planned at this time.

•

•

342.400.

Chapter 3

Residential & Industrial Reclamation
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• 350. PERFORMANCE STANDARDS

351. GENERAL REQUIREMENTS

All coal mining and reclamation operations will be carried out according to plans provided under R645­
301-330 through R645-301-340.

352. CONTEMPORANEOUS RECLAMATION

Revegetation on all land that is disturbed by coal mining and reclamation operations, will occur as
contemporaneously as practicable with mining operations, except when such mining operations are
conducted in accordance with a variance for combined Surface and Underground Coal Mining and
Reclamation Activities issued under R645-302-280. DOGM may establish schedules that defme
contemporaneous reclamation.

•
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• 353. REVEGETATION: GENERAL REQillREMENTS

Operators of the Coal Hollow Project will establish on re-graded areas and on all other disturbed areas,
except water areas and surface areas of roads that are approved as part of the postmining land use, a
vegetative cover that is in accordance with the mine pennit and reclamation plan.

353.100. Vegetative Plant Cover Qualities

353.110. Diverse, Effective, & Permanent

The vegetation cover established at [mal reclamation will be diverse, effective and permanent.

353.120. Native Plant Species

The cover will be comprised of species native to the area, or of introduced species where desirable and
necessary to achieve the approved postmining land use and approved by the DOGM (see Table 3-37
through 3-42).

• 353.130. Final Vegetation Cover & Quantities

The [mal cover will be at least equal in extent ofcover to the natural vegetation of the area, or those
standards set for [mal revegetation success.

353.140. Vegetation Cover and Soil Stabilization

The cover will be capable ofstabilizing the soil surface from erosion.

353.200. The reestablished plant species will also contain the qualities listed below.

353.210.

353.220.

353.230.

(a) Be compatible with the approved postmining land use.

(b) Have the same seasonal characteristics of growth as the original vegetation.

(c) Be capable ofself-regeneration and plant succession.
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• 353.240.

353.250.

353.300.

(d) Be compatible with the plant and animal species of the area.

(e) Meet the requirements ofapplicable Utah and federal seed, poisonous and noxious
plant; and introduced species laws or regulations.

Vegetative Cover Exceptions

DOOM may grant exception to the requirements ofR645-301-353.220 and R645-301-353.230 when
the species are necessary to achieve a quick-growing, temporary, stabilizing cover, and measures to
establish pennanent vegetation are included in the approved permit and reclamation plan.

353.400. Cropland Exceptions

•

When the approved postmining land use is cropland, DOOM may grant exceptions to the requirements
ofR645-301-353.110, R645-301-353.130, R645-301-353.220 and R645-301-353.230.
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• 354. TlMINGOFREVEGETATION

Disturbed areas will be planted during the flfst normal period for favorable planting conditions after
replacement of the plant-growth medium. The normal period for favorable planting is that planting
time generally accepted locally for the type ofplant materials selected (see section 341.100,
Reclamation Timetable).

•
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•

•

355. MULCmNG & OTHER SOIL STABILIZING PRACTICES
FOR REVEGETATION

Suitable mulch and other soil stabilizing practices will be used on all areas that have been re-graded and
covered by topsoil or topsoil substitutes (see section 340, RECLAMATION PLAN).
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• 356. STANDARDS FOR REVEGETATION SUCCESS

356.100. Success Criteria

Success of revegetation will be judged on the effectiveness of the vegetation for the approved
postrnining land use, the extent of cover compared to the extent of cover of the reference area or other
approved success standard, and the general requirements ofR645-30l-353.

356.110. Vegetation Information Guidelines

Standards for success, statistically valid sampling techniques for measuring success, and approved
methods are identified in the DOGM's "Vegetation Information Guidelines, Appendix A." The
approved techniques in that document will be used for the Coal Hollow Project.

As stated above, the reclaimed plant communities at the site will be diverse, permanent, capable of
stabilizing the soil surface for erosion, and will be compatible with the postrnining land use. The
reclaimed areas will be compared to the reference areas. Methods to be employed to determine that the
standards have been met follow:

•
Cover

Shrub Density

Frequency

Production

Diversity

Ocular methods by meter square quadrats .

Point quarter method and/or belt transects

Relative number of times that it occurred in the square meter quadrats.

Total annual biomass production will be estimated by clipping, drying and weighing
current annual growth. Herbaceous and woody species will be summarized separately.
"Double sampling" using four quadrats will be estimated around the clipped plots.

Diversity will be measured by several methods. The average number of vascular
species per meter square quadrat will be obtained by summing the frequency of all
species in an area and dividing by 100.

Another diversity measurement will be species richness or simply the total number of
species encountered in the quadrats for each area.

Finally, total diversity will be measured by using the MacArthur and Wilson's (1967)
formula where the proportion of the sum frequency of each species of an area was
calculated. The proportion of each species will be squared and the values for all
species in the area are to be summed. This index integrates the number of species
encountered and the degree to which frequency of occurrence is equitably distributed
among those species. The formula is given below:
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• Total Diversity

where,

1

356.120.

Pi = the proportion of the sum frequency for a
community contributed by the jth species.

Revegetation Success Standards

Standards for revegetation success will include comparisons ofunrnined lands (reference areas) with the
areas being reclaimed to evaluate the appropriate vegetation parameters of ground cover, production, or
stocking. Ground cover, production, or stocking will be considered equal to the approved success
standard when they are not less than 90 percent of the success standard. The sampling techniques for
measuring success will use a 90-percent statistical confidence interval (i.e., one-sided test with a 0.10
alpha error).

Standards for success will be applied in accordance with the approved postrnining land uses (see
Chapter 4).•
356.200.

356.210.

Postrnining Land Use

Grazing or Pasture Land

Some areas will be reclaimed as pasture and grazing land (see Vegetation Map, Drawing 3-1). For
these and other areas determined by the landowners, the ground cover and production of living plants
on the revegetated area will be at least equal to that of a reference area or other success standards
approved by DOGM.

356.220. Cropland

For areas developed for use as cropland, crop production on the revegetated area will be at least equal to
that of a reference area or such other success standards approved by DOGM. The requirements of
R645-302-310 through R645-302-3l7 apply to areas identified as prime farmland (no areas have been
identified as primefarmland in the Coal Hollow Project Area).
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• 356.230. Wildlife Habitat

Several areas will be returned to wildlife habitat. For these areas success of vegetation will be
determined on the basis of tree and shrub stocking and vegetative ground cover (see also section
356.100, Success Criteria).

356.231. Consultation & Approval

Minimum stocking and planting arrangements will be specified by DOGM on the basis of local and
regional conditions and after consultation with and approval by Utah agencies responsible for the
administration of forestry and wildlife programs. Consultation and approval will be on a permit specific
basis.

356.232. Woody Species Success Criteria

•
Trees and shrubs that will be used in determining the success of stocking and the adequacy ofplant
arrangement will have utility for the approved postmining land use. At the time ofbond release, such
trees and shrubs will be healthy, and at least 80 percent will have been in place for at least 60 percent of
the applicable minimum period of responsibility. No trees and shrubs in place for less than two
growing seasons will be counted in determining stocking adequacy.

356.233. General Vegetative Cover

Vegetative ground cover will not be less than that required to achieve the approved postmining land
use.

356.240. Industrial, Commercial or Residential Success Criteria

For areas to be developed for industrial, commercial, or residential use less than two years after
regrading is completed, the vegetative ground cover will not be less than that required to control
erosion. At this time, no areas have been proposed to be reclaimed as industrial, commercial or
residential for the Coal Hollow Project.
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• 356.250. Previous Disturbed Areas Success Criteria

For areas previously disturbed by mining that were not reclaimed to the requirements ofR645-200
through R645-203 and R645-301 through R645-302 and that are re-mined or otherwise redisturbed by
coal mining and reclamation operations, at a minimum, the vegetative ground cover will be not less
than the ground cover existing before redisturbance and will be adequate to control erosion. Other than
those lands where the native plant communities have been disturbed for rangeland improvements or
pasture lands, no areas would be considered "'previously disturbed" in the project area.

356.300. Sediment Control Structures

Siltation structures will be maintained until removal is authorized by the DOGM and the disturbed area
has been stabilized and revegetated. In no case will the structure be removed sooner than two years
after the last augmented seeding.

356.400. Removal of Sediment Control Structures

•
When a siltation structure is removed, the land on which the siltation structure was located will be
revegetated in accordance with the reclamation plan and R645-301-353 through R645-301-357.
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• 357. REVEGETATION RESPONSIBILITY PERIODS

357.100. Beginning Date

The period of extended responsibility for successful vegetation will begin after the last year of
augmented seeding, fertilization, irrigation, or other work, excluding husbandry practices that are
approved by DOGM in accordance with paragraph R645-301-357.300.

357.200. Duration

Vegetation parameters identified in R645-301-356.200 will equal or exceed the approved success
standard during the growing seasons for the last two years of the responsibility period. The period of
extended responsibility will continue for five or ten years based on precipitation data reported pursuant
to R645-301-724.411 based on the following conditions.

•
357.210.

357.220.

357.300.

357.301.

(a). In areas of more than 26.0 inches average annual precipitation, the period of
responsibility will continue for a period ofnot less than five full years.

(b). In areas of 26.0 inches or less average annual precipitation, the period of
responsibility will continue for a period ofnot less than ten full years.

Husbandry Practices

Approval Information

DOGM may approve certain selective husbandry practices without lengthening the extended
responsibility period. Practices that may be approved are identified in R645-301-357.310 through
R645-301-357.365. The operator may propose to use additional practices, but they would need to be
approved as part of the Utah Program in accordance with 30 CFR 732.17. Any practices used will fIrst
be incorporated into the mining and reclamation plan and approved in writing by DOGM. Approved
practices are normal conservation practices for unmined lands within the region which have land uses
similar to the approved postmining land use of the disturbed area. Approved practices may continue as
part of the postmining land use, but discontinuance of the practices after the end of the bond liability
period will not jeopardize permanent revegetation success. Augmented seeding, fertilization, or
irrigation will not be approved without extending the period ofresponsibility for revegetation success
and bond liability for the areas affected by said activities and in accordance with R645-301-820.330.
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• 357.302. Demonstration of Appropriate Reclamation Techniques

The Coal Hollow Project will demonstrate that husbandry practices proposed for a reclaimed area are
not necessitated by inadequate grading practices, adverse soil conditions, or poor reclamation
procedures.

357.303. Bonded Area & Husbandry Practices

DOGM will consider the entire area that is bonded within the same increment, as defmed in R645-301­
820.110, when calculating the extent ofarea that may be treated by husbandry practices.

357.304. Separate Responsibility Periods

If it is necessary to seed or plant in excess ofthe limits set forth under R645-301-357.300, DOGM may
allow a separate extended responsibility period for these reseeded or replanted areas in accordance with
R645-301-820.330.

•
357.310.

357.311.

Reestablishing Trees and Shrubs

Planting Within the Responsibility Period

Trees or shrubs may be replanted or reseeded at a rate ofup to a cumulative total of 20% of the
required stocking rate through 40% of the extended responsibility period.

357.312. Planting Shrubs in Established Vegetation

If shrubs are to be established by seed in areas of established vegetation, small areas will be scalped (see
section 341.220, Planting & Seeding Methods). The number of shrubs to be counted toward the tree
and shrub density standard for success from each scalped area will be limited to one.

357.320. Weed Control and Associated Revegetation

Weed control through chemical, mechanical, and biological means discussed in R645-301-357.321
through R645-301-357.323 may be conducted through the entire extended responsibility period for
noxious weeds and through the fITst 20% of the responsibility period for other weeds.
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• Any revegetation necessitated by the following weed control methods will be performed according to
the seeding and transplanting parameters set forth in R645-301-357.324.

357.321. Chemical Weed Control

Weed control through chemical means will follow the current Weed Control Handbook (published
annually or biannually by the Utah State University Cooperative Extension Service) and herbicide
labels.

Weed surveys will also be conducted on the reclaimed areas on a yearly basis or during the
revegetation monitoring studies. If undesirable, exotic or "weedy" plant species are present at a density
that they could impede revegetation or out-compete desirable plant species, a certified or trained
specialist will spray herbacide, kill or remove the weeds mechanically (see below).

357.322. Mechanical Weed Control

Mechanical practices that may be approved include hand roguing, grubbing and mowing.

Selective grazing by domestic livestock may be used by the Coal Hollow Project. Biological control of
weeds through disease, insects, or other biological weed control agents is allowed but will be approved
on a case-by-case basis by DOGM, and other appropriate agency or agencies which have the authority
to regulate the introduction and/or use ofbiological control agents.

•
357.323. Biological Weed Control

357.324. Weed Control & Desirable Species Damage

Where weed control practices damage desirable vegetation, areas treated to control weeds may be
reseeded or replanted according to the following limitations. Up to a cumulative total of 15% ofa
reclaimed area may be reseeded or replanted during the fITst 20% of the extended responsibility period
without restarting the responsibility period. After the fITSt 20% of the responsibility period, no more
than 3% ofthe reclaimed area may be reseeded in any single year without restarting the responsibility
period, and no continuous reseeded area may be larger than one acre. Furthermore, no seeding will be
done after the first 600/0 of the responsibility period or Phase II bond release, whichever comes fITst.
Any seeding outside these parameters will be considered to be "augmentative seeding," and will restart
the extended responsibility period.
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• 357.330.

357.331.

Control ofOther Pests

Big Game

Control of big game (deer, elk, moose, antelope) may be used only during the first 60% ofthe extended
responsibility period or until Phase II bond release, whichever comes fIrst. Any methods used will fIrst
be approved by DOGM and, as appropriate, the land management agency and the State ofUtah
Division ofWildlife Resources (DWR). Methods that may be used include fencing and other barriers,
repellents, scaring, shooting, and trapping and relocation. Trapping and special hunts or shooting will
be approved by DWR. Other control techniques may be allowed but will be considered on a case-by­
case basis by the DOGM and by DWR. Appendix C of the DOGM's "Vegetation Information
Guidelines" includes a non-exhaustive list of publications containing big game control methods.

357.332. Small Mammal & Insects

•
Control of small mammals and insects will be approved on a case-by-case basis by DWR and/or the
Utah Department ofAgriculture. The recommendations of these agencies will also be approved by the
appropriate land management agency or agencies. Small mammal control will be allowed only during
the frrst 60% ofthe extended responsibility period or until Phase II bond release, whichever comes fIrst.
Insect control will be allowed through the entire extended responsibility period if it is determined,
through consultation with the Utah Department ofAgriculture or Cooperative Extension Service, that a
specific practice is being performed on adjacent unmined lands.

357.340. Natural Disasters and Illegal Activities Occurring After Phase II Bond Release

Where necessitated by a natural disaster, excluding climatic variation, or illegal activities, such as
vandalism, not caused by any lack ofplanning, design, or implementation of the mining and
reclamation plan on the part of the Coal Hollow Project, the seeding and planting ofthe entire area
which is significantly affected by the disaster or illegal activities will be allowed as an accepted
husbandry practice and thus will not restart the extended responsibility period. Appendix C of the
Division's "Vegetation Information Guidelines" references publications that show methods used to
revegetate damaged land. Examples of natural disasters that may necessitate reseeding which will not
restart the extended responsibility period include wildfIres, earthquakes, and mass movements
originating outside the disturbed area.
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• 357.341. Extent of Area

The extent of the area where seeding and planting will be allowed will be determined by the DOGM in
cooperation with the Coal Hollow Project.

357.342. Standards of Success

All applicable revegetation success standards will be achieved on areas reseeded following a disaster,
including R645-30 1-356.232 for areas with a designated postmining land use of forestry or wildlife.

357.343. Seeding & Planting in Phase II Areas

Seeding and planting after natural disasters or illegal activities will only be allowed in areas where
Phase II bond release has been granted.

357.350. Irrigation

The irrigation of transplanted trees and shrubs, but not ofgeneral areas, is allowed by DOGM through
the frrst 20% of the extended responsibility period. Irrigation may be by such methods as, but not

• limited to, drip irrigation, hand watering, or sprinkling.

357.360. Highly Erodible Area and Rill and Gully Repair

The repair of highly erodible areas and rills and gullies will not be considered an augmentative practice,
and will thus not restart the extended responsibility period, if the affected area as defmed in R645-301­
357.363 comprises no more than 15% of the disturbed area for the frrst 20% of the extended
responsibility period and ifno continuous area to be repaired is larger than one acre.

357.361. Highly Erodible Areas Responsibility Period

After the first 20% of the extended responsibility period but prior to the end of the first 60% ofthe
responsibility period or until Phase II bond release, whichever comes first, highly erodible area and rill
and gully repair will be considered augmentative, and will thus restart the responsibility period, if the
area to be repaired is greater than 30/0 of the total disturbed area or if a continuous area is larger than one
acre.

• Chapter 3 3-82 1/15/08
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• 357.362. Extent of Area Affected

The extent of the affected area will be detennined by the DOGM in cooperation with the Coal Hollow
Project.

357.363. Definition of Highly Erodible Areas

The area affected by the repair ofhighly erodible areas and rills and gullies is defmed as any area that is
reseeded as a result of the repair. Also included in the affected areas are interspacial areas of thirty feet
or less between repaired rills and gullies. Highly erodible areas are those areas which cannot usually be
stabilized by ordinary conservation treatments and if left untreated can cause severe erosion or sediment
damage.

The repair and/or treatment of rills and gullies which result from a deficient surface water control or
grading plan, as defmed by the recurrence ofrills and gullies, will be considered an augmentative
practice and will thus restart the extended responsibility period.

The Coal Hollow Project shall demonstrate by specific plans and designs the methods to be used for the
treatment ofhighly erodible areas and rills and gullies. These will be based on a combination of
treatments recommended in the Soil Conservation Service Critical Area Planting recommendations,
literature recommendations including those found in Appendix C of the Division's "Vegetation
Information Guidelines", and other successful practices used at other reclamation sites in the State of
Utah. Any treatment practices used will be approved by the Division.

•

•

357.364.

357.365.

Chapter 3

Erodible Areas & Sediment Control

Erodible Area Designs & Repairs
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• 358. PROTECTION OF FISH, WILDLIFE AND
RELATED ENVIRONME~lAL VALVES

The Coal Hollow Project will, to the extent possible using the best technology currently available,
minimize disturbances and adverse impacts on fish, wildlife, and related environmental values and will
achieve enhancement of such resources where practicable.

358.100. Threatened & Endangered Species

•

A review of the Utah Heritage Program database for sensitive species in the proposed mine site and
adjacent areas has been accomplished. Field maps with locations of these species have been prepared
and have been used for additional surveys and will continue to be used in future biological studies or
when disturbance by mining in specific areas is proposed.

Due to the sensitivity ofthese species, specific location information is considered confidential and has
not been submitted in this application. However, review of this information can be arranged by the
regulatory authorities (see section 322.200, Site-Specific Resource Information).

No coal mining and reclamation operation will be conducted which is likely to jeopardize the continued
existence ofendangered or threatened species listed by the Secretary or which is likely to result in the
destruction or adverse modification of designated critical habitats of such species in violation of the
Endangered Species Act of 1973. The Coal Hollow Project will promptly report to the DOGM any
state- or federally-listed endangered or threatened species within the permit area ofwhich the operator
becomes aware. Upon notification, DOGM will consult with appropriate state and federal fish and
wildlife agencies and, after consultation, will identify whether, and under what conditions, the operator
may proceed.

358.200.

The coal mining and reclamation operations at the Coal Hollow Project will not be conducted in a
manner which would result in the unlawful taking of a bald or golden eagle, its nest, or any of its eggs.
The operator of the Coal Hollow Project will promptly report to the DOGM any golden or bald eagle
nest within the permit area ofwhich the operator becomes aware. Upon notification, the DOOM will
consult with the U.S. Fish and Wildlife Service (USFWS) and DWR and, after consultation, will identify
whether, and under what conditions, the mining operations may proceed.

• Chapter 3 3-84 1/15/08
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• 358.300. Removal of a Threatened & Endangered Species

No regulations in the R645 Rules authorizes the taking ofan endangered or threatened species or a bald
or golden eagle, its nest, or any of its eggs in violation of the Endangered Species Act of 1973 or the
Bald Eagle Protection Act, as amended, 16 U.S.C. 668 et seq.

358.400. Riparian & Wetland Areas

There are some riparian and wetland areas associated with springs and seeps in the Coal Hollow permit
area (see Chapter 7). At this time, the Coal Hollow Project plans to avoid disturbances to them, enhance
them where practicable, and restore, or replace, wetlands and riparian vegetation along rivers and
streams if disturbance to them it done.

Additionally, the coal mining and reclamation operations at the Coal Hollow Project will avoid
disturbances to, enhance where practicable, or restore, habitats of unusually high value for fish and
wildlife (see Section 333, Procedures to Minimize Adverse Impacts to Fish & Wildlife in this
document).

The Coal Hollow Project will apply the best technology currently available in all disciplines of the coal
mining and reclamation activities.•
358.500.

358.510.

Best Technology Available

Powerline & Transmission Facilities

The Coal Hollow Project will ensure that electric powerlines and other transmission facilities used for, or
incidental to, coal mining and reclamation operations on the permit area are designed and constructed to
minimize electrocution hazards to raptors, except where DOGM determines that such requirements are
unnecessary.

358.520. Fences & Conveyers

The Coal Hollow Project will design fences, overland conveyers, and other potential barriers to permit
passage for large mammals, except where the DOGM determines that such requirements are
unnecessary.

• Chapter 3 3-85



• 358.530. Toxic-Forming Areas

•

The Coal Hollow Project has no plans for ponds that contain hazardous concentrations oftoxic-fonning
materials.

• Chapter 3 3-86 12/15/08
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Photograph 3-1: Plant Communities of the Coal Hollow Project (General View: 1 of 4)

P-1

Photograph 3-2: Plant Communities of the Coal Hollow Project (General View; 2 of 4)
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Photograph 3-3: Plant Communities of the Coal Hollow Project (General View: 3 of 4)

Photograph 3-4: Plant Communities of the Coal Hollow Project (General View: 1 of 4)

• Chapter 3 P-2
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Photograph 3-5: Proposed Disturbed Sagebrush/Grass Community

Photograph 3-6: Sagebrush/Grass Reference Area
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Photograph 3-8: Meadow (Dry) Reference Area

Photograph 3-7: Proposed Disturbed Meadow Community (Dry)
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Photograph 3-9: Proposed Disturbed Pinyon-Juniper Community

Photograph 3-10: Pinyon-Juniper Reference Area
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Chapter 3

Photograph 3-11: Proposed Disturbed Pasture Land (North)

Photograph 3-12: Proposed Disturbed Pasture Land (South)
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Photograph 3-13: Proposed Disturbed Oak Brush

Photograph 3-14: Oak Brush Reference Area
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Photograph 3-15: Proposed Disturbed Meadow Community

Photograph 3-16: Meadow Reference Area
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• ALTON SAGE-GROUSE
HABITAT ASSESSMENT AND

MITIGATION PLAN
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Alton, Utah Ecological Site Description

The town of Alton Utah (-112.474° longitude, 37.462° latitude), the Alton

Amphitheater, and Sink Valley are located between the Pink Cliffs to the west

and the Paunsaugunt plateau to the east (Figure 1). The town and surrounding

valley occur within a larger watershed basin confined by steep side-slopes to

shallow foothills. The soils in this area are high in clay content.

Figure 1. 7.5 minute topographic map of the Alton region. The black line
delineates the zone where mining activity and mitigation will be concefltrated.
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Four predominant plant associations occur within the immediate Alton region

(Figure 2). Plant associations are the pinyon - juniper dominated woodland area,

the sagebrush dominated community, the valley floor grassland region, and

irrigated croplands.

Figure 2. Satellite image of the Alton region (Google-earth 2006). The yellow line
delineates the zone of mining activity and mitigation. Vegetation associations
include A) Pinyon-juniper dominated woodlands, B) Sagebrush Communities,
C) Valley-floor grasslands, and D) Irrigated cropland.

Pinyon-Juniper Dominated Woodlands

Utah juniper (Juniperus osteosperma) and pinyon pine (Pinus edulis) dominated EO

plant communities (PJ) occur widely throughout the Alton area, ranging frolT\ RPORt\1
0(,1 , ~ It)t)9
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• open valley floor to steep mountain slopes (Figure 3). Several shrub species that

occur within these communities include big sagebrush (Artemisia tridentata var.

tridentata and var. vaseyana) , black sagebrush (Artemisia nova), and antelope

bitterbrush (Purshia tridentata). Predominant grass species occurring in this region

are bluebunch wheatgrass (Agropyron spicatum), Idaho fescue (Festuca

idahoensis) , and needlegrass (Stipa species). There are a variety of forb species

that can be found exhibiting a wide range in density and cover. Common forb

species in these woodlands include tailcup lupine (Lupinus caudatus) and western

yarrow (Achillea mil/efolia).

3

•

•

Figure 3. Juniper and pinyon dominated plant communities located throughout
the Alton basin.

Juniper-dominated plant communities, which are transitional between lower

elevation arable lands and higher elevation coniferous forests, serve an important

ecological role providing seasonal areas for livestock grazing and wildlife habitat

such as critical big game winter range (Roundy and Vernon 1999). Prior to

European settlement, juniper and pinyon woodlands were primarily confined to

shallow rocky soil slopes underlain by fractured bedrock (Miller and Wigand 1994,

Miller and Rose 1995). Before this woodland encroachment occured, plant

communities were dominated by short and tall sagebrush species, grasslands,

riparian zones, and quaking aspen parklands (Burkhardt and Tisdale 1969, Miller

et al. 2000, Bates et al. 1999). OB~1E.O
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Today, juniper and pinyon encroached ecosystems that occur throughout the

Intermountain West have increased 10 fold from 1.5 million hectares to 15 million

hectares (Miller et al. 2001). This expansion of PJ woodlands has increased as a

result of fire suppression (e.g. reduced fire frequency), climate change, heavy

grazing, or any combination of these factors (Eddleman 1983). As a result, juniper

has moved into more productive, deeper, and well-drained soils from where they

historically had been excluded (Burkhardt and Tisdale 1969, Miller and Rose 1995,

West et al. 1978). Within the Alton area, most trees have expanded into the

foothills and valley bottoms within the past century. This is noted by the relatively

young age class of most trees within the area (100-150 years old).

Juniper and pinyon, which are deep-rooted tree species, have the ability to extract

water from a wide range of soil depths. Extending deep into groundwater reserves,

these trees have been found to directly impact aquifer recharge. They have high

transpiration rates, especially dUring the active growing season. Reports indicate

that during peak growth rates, juniper trees will transpire between 30-40 gallons of

water each day. Juniper and pinyon can intercept a significant proportion of the

precipitation prior to reaching the soil surface. In Texas, for example,

evapotranspiration by juniper accounted for 80-95% of the water loss from

rangelands (Thurow and Taylor 1995), and in Oregon, western juniper intercepted

up to 74% of the precipitation during any given storm event (Eddleman 1983).

Juniper trees are very competitive with other plant species for limited resources, in

particular water. The rapid uptake of water by juniper and pinyon trees reduces the

availability of water to shallower rooted plant species. In fully occupied juniper

woodlands, shrub mortality is initially evident, followed by a decline in grass and

forb density and cover (Figure 4). As a result, the intercanopy area will often

experience a severe decrease in plant structure and diversity. This in tum exposes

bare soil to raindrop impacts, accelerated erosion rates, decreasing infiltrations

rates, and high sediment movement and deposition in runoff. Once fully occupied,

fuel loads in juniper woodlands (i.e. shrubs, grasses, and other low-gr~' RPOR~1E.O
if 0(,1 , 'J 1009
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• vegetation) become limiting, preventing naturally occurring fire from spreading.

This in tum can result in long periods without natural disturbance.

•

•

Figure 4. Juniper and pinyon dominated plant communities located 50m west of
the country road between Alton and Sink Valley.

Sagebrush Communities

Sagebrush dominated plant communities occur along the foothills and

intermittently throughout the valley bottom in the Alton area (Figure 5). These sites

are dominated by moderate to tall growing shrub species. Similar to juniper

encroached areas, dominant species include big sagebrush (Artemisia tridentata

var. tridentata and var. vaseyana), black sagebrush (Artemisia nova), and antelope

bitterbrush (Purshia tridentata). Similarly, common grasses and forbs include

bluebunch wheatgrass (Agropyron spicatum), Idaho fescue (Festuca idahoensis) ,

and bottlebrush squirreltail (Sitanion hystrix).

Sagebrush dominated stands in the Alton area are limited in size and extent. Most

sites that would have once sustained characteristic sagebrush dominated

communities have been encroached by juniper. Under natural fire regiimes,

sagebrush dominated communities have characteristic fire-retum-intervals of

approximately 30-37 years (Heyerdahl et al. In Press). Following fire, perennial

grasslands establish rapidly until over time sagebrush plants establish and develop 0
n~cORPOR~1E.
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to maturity. With an ignition source along with a buildup of fuels, fire will soon

reoccur destroying plants and returning the system to an earlier seral community.

With fire suppression in addition to rapid and far-reaching juniper dispersal, the

fire-return-interval for many of these systems has increased to 75-150 years. As a

result, juniper woodlands have expanded and sagebrush communities have

decreased within this area since the 1990's.

Intact sagebrush stands provide important habitat for a variety of sagebrush

obligate and sagebrush facultative bird and mammal species. Sage sparrow

(Oreoscoptes montanus), sage thrasher (Amphispiza belli), and Brewers sparrow

(Spizells brewen) are sagebrush dependant passerine species found throughout

the sagebrush grassland biome. Pygmy rabbit (Brachylagus idahoensis) and

greater sage-grouse are species dependant of contiguous stands of sagebrush

communities for providing adequate habitat.

Figure 5. Sagebrush dominated plant communities located east of the country
road north of Sink Valley.

•
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• Valley Floor Grasslands

Much of the valley bottoms in the Alton Amphitheater and Sink Valley areas are

primarily pasture grasslands (Figure 6). These sites are dominated by grass and

wet-meadow plant species that occur in fenced fields and pastures. During early

spring months (March - April), surface water in the lower portions of this

community type lead to ponding and surface flows (based on field observations

between late March to early April). The grasses growing in these pastures are

primarily introduced species, including Kentucky bluegrass (Poa pratensis),

timothy (Ph/eum pretense), and intermediate wheatgrass (Agropyron

intermedium). Sedge (Carex) species also occur in these fields, especially where

water levels in the soil profile are high. Several forb species also grow in these

fields including lomatium (Lomatium spp.), and wild iris (Iris missouriensis).

Figure 6. valley floor grassland communities that are dominated by pasture and
fields consisting primarily of introduced grass species and native forbs. This
photo was taken near the sage-grouse lek, adjacent to the Swapp Ranch
house in Sink Valley.

•
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Alton Land Use History

The Alton area has a long history of human occupation and use. Following the

arrival of western civilization in this valley, the environment has undergone

significant alterations.

Fire suppression andjuniper expansion

Due to a prolonged history of fire prevention, this region has experienced an

unnatural expansion of Utah juniper and pinyon pine along the mountain sides,

foothills, and valley floor.

Crop and pasture production

Early settlers converted much of the low lying land into crop production and

pasture development. Near Alton, a large portion of the land has been used for

raising alfalfa hay. Irrigation has been utilized to sustain season-long hay

production. Pastures extend across much of this valley for livestock and wildlife

• grazing. Pastures and crops have been separated by miles of fence that has

been maintained for long time periods (Figure 7).

Sagebrush removal and disking

In many areas, especially south of Alton and north of Sink Valley, sagebrush was

disked to remove the shrubs in order to open sites for grass establishment and

growth. Introduced species seeded in these pastures included timothy, crested

wheatgrass, intermediate wheatgrass and Kentucky bluegrass.

Irrigation and hydrologic modification

The original stream corridors and subsurface groundwater resources were used

for irrigating crops and providing water to residents of the town. It is likely that

original creek flow-paths have been significantly modified over time by farming

and ranching operations.

8



• Soil plowing and road-related disturbance

Based on current land conditions and practices, it is probable that much the soil

in this area has been plowed for crop and pasture production. Where plowed,

plowpans (compact soil layer) can occur which can restrict plant growth, root

penetration and water infiltration. Equal to plowing, road construction has

introduced a significant ecological disturbance to the area. These roads are used

often, especially during the summer months by local citizens as well as tourists

and other motorists. Roads provide ideal corridors for the spread of invasive

plants.

City and Home Construction

The town of Alton occurs at the North end of the valley adjacent to the Alton

Amphitheater. In addition to the town, a number of homes and ranches have

been constructed throughout the Alton region extending to the southern end of

the mining and mitigation zone. Activities associated with community life include

• farming, vehicle use, hunting, and other outdoor recreation and work related

activities.

Figure 7. Ecological alterations to the Alton area apparent in this photo include
fence construction, hay production, irrigation, road development, and juniper
encroachment. This photo was taken east of Alton along the county road. cflOR~"n:.O
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,

• Sage-grouse Ecology

Population Dynamics

Sage-grouse (Centrocercus urophasianus) is a relatively long-lived bird species

belonging to the pheasant family (Phasanidea). The average lifespan of an adult

female is approximately 5-6 years, and less for males at 4-5 years. Sage-grouse

vary in summer to winter migration from populations that travel only short

distances throughout the year to other populations that will travel over 50 miles

before returning to the lek the following spring.

•

Sage-grouse once occurred from Canada to New Mexico and east to the Dakotas.

Today, the range in sage-grouse has decreased in both extent and population

density. Figure 8 represents the level of change that has occurred since the

settlement of western North America. Data indicate that since 1985, bird

populations have decreased by 17-47%. Data provided by the USGS (2003)

suggest that sage-grouse numbers have declined annually by 2% since the 1960's

(Figure 9).
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Figure 8, Range of sage-grouse during pre-settlement periods (light blue) in
comparison with current sage-grouse populations. These data were provide OR~lEO
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Figure 9. Trend in the sage-grouse population from 1964 to 2003. Data indicate
an approximate 2% annual decline. 11 of the 13 states where sage-grouse
occur have experienced long-term declines (USGS 2003).

The decline in sage-grouse breeding and nesting success, primarily during the last

50 years, has resulted in a reduction in the distribution of sage-grouse throughout

North America by approximately 50% (Aldridge and Brigham 2002). This decrease

has been attributed primarily to the reduction of suitable sagebrush habitat

resulting from fragmentation, exotic weed invasion, conifer encroachment,

overgrazing, cultivation, and altered fire regimes (Miller and Eddleman 2001,

Pedersen et. a!. 2003, Connelly et al. 2004). Currently, there is considerable

discussion focused on strategies to maintain or restore the health of sage-grouse

populations across the non-arable portions of the sagebrush biome. Researchers

have begun to identify sage-grouse habitat attributes important for maintaining

healthy popUlations throughout the year (Connelly et al. 2004, Crawford et a!.

2004, Gregg et a1.1994, Barnett and Crawford 1994).

Sage-grouse adult survival is relatively high which is reason for relatively stablepORA.TEO
'NCOR '
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75% annual survival rate for breeding-aged birds. Gregg (2006) found that female

birds had on average 50-60% annual survival whereas male survival was lower

(approx. 30%). Sage-grouse productivity, however, is low. Although adult birds

may have high reproductive potential, hens will occasionally fail to attempt nesting

or will attempt to nest, but fail in producing a viable clutch. More important however

is the low juvenile survival rate. Low chick survival is attributed to predation, food

and starvation, poor habitat, weather, and harvest. Periodically sage-grouse

experience "boom years" in which bird production and survival is higher than

average. During these years, populations can experience significant fluctuations in

abundance.

Breeding and lek characteristics

Leks are confined areas where adult birds congregate for courtship and mating.

From mid-March to late April, birds return to established lekking grounds where

males exhibit elaborate courtship displays in attempt to attract observing females.

Most adult birds, especially males, will return to the same lek year after year

(Gregg et al. 1994). It is common for a lek to be revisited for many decades. Lek

habitat consists of relatively short-growing vegetation that minimizes visual

obstruction, necessary for performing and observing courtship displays and

reducing predation from ground-based predators. Typical plant species that occur

in leks are low sagebrush (Artemisia arbuscula) and low-growing grasses.

Examples of natural or artificial disturbances applied to a lek suggest that sage­

grouse will tolerate modified conditions or will shift to alternate breeding sites. At

Jackson Hole, Wyoming, observations of a lek located at the end of the local

airport found that birds continued courtship and display behavior in spite of the

disturbance of aircraft landing and taking off overhead. In northern Nevada, high

water levels and snowpack on the lek during a single years breeding season

resulted in the birds shifting breeding activities to a nearby alternate site located on

an adjacent hillside. Finally, Tate et al. (1979) and Eng et al. (1979) found that

when a lek was disturbed by mining activities, birds utilized a temporary artificialpORPiTEO
'NCOR
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• alternate breeding ground. This shift was improved when audio recordings of

strutting male grouse were played from audio equipment located in the alternate

lek area.

Nesting and nest-site characteristics

For a 5-week period prior to nesting and after mating, birds move away from the

lek and focus their attention on foraging. During this time, adult female birds eat

50-80% sagebrush leaves and 20-50% forbs (Connelly 2004). This provides an

opportunity for the hens to acquire nutrients and body mass needed for maternal

required during and following nesting.

13
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Females establish nests primarily under mature sagebrush plants, often in

mountain big sagebrush communities (Wallestad and Pyrah 1974). Nest sites

generally occur within a couple miles of the lek, however, some birds may fly

significant distances before establishing nest sites. Birds select nest sites based

on canopy height and cover (Connelly 2004). Based on data collected from nest

site locations, birds use stands that have on average 15-25% sagebrush cover and

a minimum height of 40-80cm. Autenrieth (1981) suggests that poor reproductive

success may result from a lack of key habitat structure. Delong (1994) also stated

that nest failure can be caused by predation by coyotes, ravens and other small

mammal and avian predators.

Post-nesting Habitat

After nesting, adult females and their brood will move to areas high in food

resources, consuming mostly forbs and insects. For the first 2-3 weeks of their

lives, chicks will consume almost entirely insect species, especially caterpillars,

ants, and june beetles. Following this period, chicks modify foraging behavior

mostly consuming a variety of forb species. As the season progresses, birds reach

older and more developed growth stages, and simultaneously forb availability

declines. Therefore, young birds will shift their diet toward sagebrush leaves,

similar to diets of adult birds. \NCORPORATEO
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Winter Habitat

During late fall and into the winter, birds use medium to tall (25-80cm) sagebrush

communities for hiding and foraging. Birds have been found to prefer south and

west-facing slopes where air temperatures are greater during the day. During this

time, birds forage almost exclusively on sagebrush leaves. Optimal sagebrush

cover for winter habitat ranges between 12-43% (Connelly 2004).

Alton Sage-grouse population

Biologists from the Bureau of Land Management in Kanab, Utah captured,

collared, and monitored 4 birds within a one year time period beginning in Spring

2005 (Church 2006). Based on these data, they found that the collared sage­

grouse remain in the Alton area throughout their Iifecycle, migrating only short

distances between Sink Valley and the Alton Amphitheater.

Breeding Habitat

The only lek in the Alton area is approximately 100 yards west from the Swapp

Ranch House (371533 Easting 4138811 Northing UTM Nad 27; Figure 10). The

lek is located in a pasture that is enclosed by a juniper-post barb-wire fence.

Figure 10. Location of the Sink Valley lek, located west of Swapp Ranch.
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• On March 30, 2006, 12 males and 4 females were observed on the lek between

6:30am to 8:00am. Adult males were observed displaying within 5-25 yards from

the fence on the north-side of the pasture (Figure 11). Studies indicate that

female to male ratios generally range between 1:1.5 to 1:2 birds. Therefore, the

predicted number of female sage-grouse in the Alton area ranges between 18

and 24 birds and the total number of sage-grouse in the population is

approximately 30-36 birds. Compared to sage-grouse populations that number in

the hundreds, this population is considered relatively small.

• Figure 11. Sage-grouse males displaying on the Sink Valley lek on March 30,
2006 at approximately 7:00am.

Northeast of the lek is a site used for roosting during the breeding period (371877

Easting 4139610 Northing UTM Nad 27; Figure 12a). This site was identified by a

large number of localized fecal piles clustered within a common area (Figure

12b).

15
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Figure 12. a) Roost site approximately 0.25 miles northeast of the Sink Valley lek
(left). b) The area had dozens of tight fecal piles (right) deposited during this
season's breeding period.

Nesting Habitat

Nesting is limited to infrequent stands of black and mountain big sagebrush

stands. Within most of these stands, early to mid-level phases of juniper

encroachment are noticeable (Figure 13). Without juniper control, intact

sagebrush communities and therefore sage-grouse habitat will likely be lost from

this area within the next few decades.

Summer and Winter Habitat

Within the Alton region, much of the potential sage-grouse nesting and winter

habitat has been lost due to extensive juniper encroachment. As a result, during

the fall of 2005 the BLM conducted a juniper removal project. This project

created a narrow strip of land where all trees were cut and shreaded. Over time,

this strip will become reestablish with sagebrush plants and other herbaceous

plant species. Because of the short distance from juniper, it is possible that much

of this area will not be used by birds for nesting or early brood-rearing. On the

western end of the valley, juniper have been thinned to reduce impacts to

watershed hydrology and plant structure. Since a significant number of jU,ni RPORATEO
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• trees were left uncut (selective harvest technique), this area remains inadequate

habitat for sage-grouse nesting and brood-rearing.

17
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Figure 13. Juniper encroachment in a black sagebrush community in the Sink
Valley area. This is typical of most of the remaining sagebrush stands in the
area.

Long-term Sage-grouse Status

Because of 1) the invasion of Utah juniper and pinyon pine into the few remaining

stands of intact sagebrush and 2) the lack of a contiguous sagebrush ,community

reqUired for nesting, brood-rearing and winter habitat, the long-term survivability of

the Alton sage-grouse population is poor. Additionally, the expansion of juniper

throughout the region has fragmented the Alton population from other nearby

populations, limiting the ability of bird migration and therefore restricted gene flow.

As a result of restricted migration potential and juniper expansion, the local sage­

grouse population will likely experience population declines and even eventual
RPORATEO
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Proposed Mitigation Plan

Habitat Assessment and Mitigation ofBreeding and Roosting Sites

On March 30 and April 1, 2006, vegetation measurements were taken of plants

within the lek area and nearby adjacent sites. The purpose of this study was to

determine if sites exist that could potentially function as alternative lek and roosting

habitat during the period that the original lek and surrounding area would be

disturbed by mining activities. Sites sharing similar vegetation, topographic

attributes, disturbance patterns (i.e. grazing) and close proximity to sites planned

for mining were identified (Figure 14). These sites were also similar in slope,

aspect, and distance to juniper trees (Table 2). Two random transects were

established within the Iek area, the original roosting area, and the sample sites.

Plant cover was sampled by species using a point-intercept method.

Roost

Sample 1
Sample 2

Figure 14. Location of the lek, roost, and potential alternate sites for lek and
roosting habitat.
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Table 2. Difference in slope, aspect, and distance to juniper at the lek, roost site,
and potential alternate sites (sample sites).

Lek Roost Sample 1 Sample 2

Slope (%) 3.5 4.5 4.5 4.0

Aspect C) 204 199 201 182

Distance to >100 >150 >75 >200
Juniper (m)

Results from this work indicate that the lek and sample site 1 are similar in plant

cover, bare ground, litter composition, and canopy height (figure 15). Similarly,

the roosting area and sample site 2 have similar plant cover, bare ground and

litter composition. Average plant height was greater in the roosting area (62%)

than sample site 2 (43%). These data indicate that sites outside the mining area

have similar traits to the actual lek and roost sites, and could potentially serve as

alternate sites for breeding and roosting.
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• Creation of a Conservation Area

The current roosting area is not within the proposed mining site. This area and

the alternate sample sites will be protected from any mining activity. In this

"Conservation Area", habitat will be protected and enhanced for sage-grouse,

especially during the breeding season. In addition to the Conservation Area,

much of these grasslands and upper sagebrush stands are located along an

upper terrace that provides a partial visual barrier from mining activities that will

occur in the valley bottom. To create a more distinct visual barrier, spoils from

mining will be stockpiled at the ridgeline (up to 20' higher) further decreasing

motion and sound within the Conservation Area created during mining activities.

•

•

Shorl-Tenn Mitigation Plan

In addition to ensuring the protection of nearby grasslands and shrublands for

alternate breeding and nesting areas, mining activities will be minimized so that,

the lowest disturbance will be created during the breeding season at areas

adjacent to the original lek. After mining has been completed, reclamation

specialists will return the original grade and valley form to pre-disturbance

conditions. Reclamation will include seeding similar plant species with

comparable plant composition, structure and function as those of the original

plant community. In sites used by sage-grouse for breeding and roosting that had

previous livestock grazing, livestock will be used post-reclamation to maintain

similar vegetation characteristics as pre-mining conditions.

Intact sagebrush stands win be avoided for storing mining generated spoil and

topsoil stockpiles. Sites will be selected for storing these materials that are

distant from prime sage-grouse habitat, in particular potential nesting habitat.

Coal processing equipment will be located in areas that create the least possibl~

disturbance to sage-grouse and sage-grouse habitat. Intact sagebrush sites will

be cleared of all young juniper trees with the use of chainsaws or hand tools.

Trees will be removed from these stands. Juniper woodlands surrounding intact

\NCORPORATED
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stands can be cut back to increase patch size and increase the amount of area

that has potential for nest site selection by hens.

Long-term Mitigation Plan

A significant contribution that mining can provide for enhanced sage-grouse

habitat is the removal of juniper from the Alton valley. The removal of trees

during mining operations with subsequent reclamation activities will create

conditions that promote grass, forb and eventually sagebrush establishment. Two

years after juniper was removed from plots located in eastern Oregon, Bates et

al. (2000) recorded a 200-300% in percent cover and production of herbaceous

vegetation. Increased plant community vigor results from decreased competition

with juniper for subsurface resources (water, nutrients) and space. As a result,

transpiration rates and soil surface evaporation rates will decrease and higher

soil moisture will be availability for plant growth and survival. Based on anecdotal, , ,

evidence, it is also possible that spring discharge will increase and seeps and

spring may emerge that were lost with initial encroachment. This would provide

more sites where birds would be able to obtain water during the summer and fall

months.

Removing trees from extensive areas creates greater connectivity of suitable

habitat. In 2005, the BlM cleared portions of the land to increase sagebrush

habitat. This improvement was beneficial for improving relatively small site

conditions, however, the amount of land treated was minimal compared to the

level needed to sustain the sage-grouse population in the Alton area. Long-term

mining plans will remove hundreds of acres of juniper woodlands, significantly

increasing conditions that are more suitable to sage-grouse nesting and post­

nesting requirements. This landscape-level operation could greatly enhance,

sagebrush restoration objectives by the BlM that is currently limited by

constrained budgets and manpower.
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• Over time, juniper encroachment has likely been the primary factor in isolating

the Alton sage-grouse population from nearby populations. According to local

sources, a sage-grouse population is located approximately 6 miles north of

Alton. It is likely that migration once occurred between these populations allowing

an exchange of individuals and genes between the two populations.

Fragmentation of the landscape by juniper has likely resulted in minimal or no

movement of birds between the two populations. Similarly, two populations that

once occurred further south (near Kanab) have become locally extinct, likely due

to the lack of connectivity with more northern populations. According to

Fuhlendorf (2001), small populations of prairie chickens became disconnected

from other larger populations with increased croplands and juniper invasion.

These small populations became locally extinct due to the lack of migration and

gene flow potential. Therefore, by reducing the degree of fragmentation caused

by expanding juniper, the potential for migration and population sustainability is

increased.

• Primary brood-rearing habitat in the Alton valley is associated with alfalfa fields

near the town of Alton. Birds likely utilize these areas due to the availability of

forbs, insects, and water. To reduce the dependency of the birds on these areas,

irrigated alfalfa fields will be created in Swapp Valley (south of the Swapp Ranch

house). In addition to alfalfa, many sage-grouse forage species (forbs) will be

included in the seed mix. This will increase brood-rearing habitat closer to

breeding and nesting habitat. This in turn will reduce potential predation that

occurs near towns by ravens, crows, cats, dogs and people. It will also reduce

bird mortality associated with large-scale farming practices.

•
The Alton sage-grouse population will be enhanced by importing birds from

nearby populations that are relatively large and stable. Captured and relocated

birds (initially 10-15) in the Alton area will increase genetic diversity as well as

stabilize population numbers to offset losses associated with disease and ORPQRA1ED
\NC ..

emigration (unrelated to mining activities). Additionally, birds from the AltonOCi , 5 2009 .
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• population (5-10) can be trapped and released in a nearby population through

the mining period. Once complete, these birds can be trapped again and

returned to the original Alton population. This will ensure the survival of members

of the original Alton population.

Habitat Reclamation Plan

Seed mixes that are used for reclamation will consist of native grasses and forb

species that provide cover and food (clover, lomatium, etc.). In order to

accelerate shrub re-establishment, bareroot or potted sagebrush and bitterbrush

transplants will be planted. To ensure the integrity of the planting materials,

indigenous seed and cuttings will be collected for reclamation. At Bryce Canyon

National Park, seed and transplants obtained from indigenous materials had

greater long-term survival and higher cover and production than commercial

varieties of the same species (Petersen at al. 2004).

• Cursory surveys conducted on April 30th found that there is a low probability that

a dominant invasive species (ie. Cheatgrass, medusahead) could establish on

reclaimed sites. However, post-reclamation surveys will be conducted for

undesirable invasive plants. If a breakout does occur, mechanical followed by

chemical treatments will be applied.

Seeding and planting will occur in the fall season following the growing season

and into dormancy. During the follOWing growing season, vegetation sampling will

be conducted to monitor reclamation success. Measurements will be continued

each year until the reclamation goals have been achieved. Additional seeding

can be applied during subsequent years if the minimum standards of acceptance

have not been achieved. Juniper seedlings found in reclaimed areas will be

removed.

•
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• Monitoring plan

Birds trapped and relocated to the Alton population will be collared with radio-

colllars. Birds will be monitored throughout the year to assess bird survival, nest

site and nest success, brood-rearing sites, and key winter habitat areas. Lek

counts will be conducted each year to determine the number of birds at the lek.

Reclamation sites will be monitored to assess restoration success. With the

establishment of desirable plant communities, sagebrush obligate species habitat

will be improved. Birds that depend on these communities include sage sparrows

(Oreoscoptes monfanus), sage thrasher (Amphispiza belli), and Brewer's

sparrow (Spizells brewen). Also, mule deer habitat will increase, especially with

the establishment of antelope bitterbrush and other palatable browse species.

Grassland development will also increase forage for elk (Cervus elephas).

Reclaimed sites will be monitored to assess utilization by these and other wildlife

species.

• To provide consistent monitoring and assessment, plans are being discussed to

employ a graduate student from an established. university to use this project as

the basis for a graduate thesis. This would provide peer-reviewed research and

monitoring of this project. It would also provide a mechanism for publishing the

results of this project as a source of information and knowledge that can be

applied to similar work in other areas.

Conclusion

24
•

The sage-grouse population in the Alton area is currently vulnerable to

elimination regardless of mining activities. This is primarily to the loss of habitat

required for nesting and brood-rearing. Therefore, a "no action" alternative will

lead to population decline and potentially local extinction. To sustain sag~-grouse

levels in the valley, significant habitat modifications are required. Mining activities

provide an opportunity to enhance sage-grouse habitat by adhering to a welt­

developed and established mitigation program. Information and knowledge
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• gained through this work can enhance our understanding of sage-grouse

population dynamics and habitat requirements.
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INTRODUCTION

Alton Coal Development has proposed to surface mine coal on private land near the town of

Alton, Utah. The proposed development is called the Coal Hollow Project. In doing so,

disturbance to the plant communities that currently exist in the area will be disturbed during the

mining activities. These plant communities have consecutive quantitatively sampled to provide

baseline data prior to disturbance. Additionally, similar communities that will not be disturbed

by mining have also been sampled and compared statistically to those proposed for disturbance.

These areas are called "Reference Areas", and will be used for comparisons at the time of final

reclamation for revegetation success standards once the property has been restored to its

approximate original condition.

The Mining & Reclamation Plan (MRP) has provided information including quantitative data

about the plant communities from work that was done in the same area in the late 1980's.

Although this information is valuable because in provides data sets for that time, plans to re-

sample the same plant communities have been made prior to any of the proposed new mining

activities. Because the mining operations will be done over a period of several years, the

sampling regime has been designed to focus on those plant communities that will be disturbed in

consecutive order of the mining activities. Consequently, additional sampling will be conducted

as the mining continues.

This document is the first in a series of reports for sampling the plant communities of the Coal

1 \NCORPOr.P-1E.O
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Hollow Project. Data for this report were recorded in 2006 in areas where mining activities were

first planned. Since that time, the mining plan has progressed in the planning stages to a point

where more is known about the sequential order in which mining will be conducted. With this

refinement to the mine plan, more is known about the specific plant communities that will be

disturbed over-time. Consequently, more quantitative sampling is planned in the near future,

including the growing season of 2007. These data sets will also be added to the MRP and

submitted to the State of Utah, Division of Oil, Gas & Mining (DOGM).

METHODS

Methodologies used for this study were performed in accordance with the guidelines supplied by

the State of Utah, Division of Oil, Gas and Mining (DOGM). Quantitative and qualitative data

were taken on the vegetation of the areas proposed for disturbance and their respective reference

areas in August 2006.

Vegetation Maps

The first vegetation map prepared for the current MRP shows the plant communities that existed

within the Coal Hollow permit area (see Vegetation Map, Drawing 3-1, dated 5/09/06). This

map was prepared using the aforementioned existing information [the source was a 1987 map

that was called: Vegetation Community Map, Exhibit No. 6.4-1 (7/13/87), prepared for Utah

International Inc., by Cedar Creek Associates, Inc.]. This Vegetation Map (Drawing fNBoRPOHA1EO
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• corresponds to the existing earlier data mentioned above; it has also been submitted in the MRP

(see Chapter 3). Since that time, flights have been conducted to obtain new aerial photography

for greater mapping detail, including a new vegetation map of the project area (Vegetation Map,

Drawing: 3-1b, dated 12/20/06). The new data presented in this document corresponds to the

new Vegetation Map, Drawing: 3-1b.

Sampling Design and Transect/Quadrat Placement

Transect lines for vegetation sampling were placed randomly within the boundaries of the

proposed disturbed and reference areas. The transect placement technique was employed with

the goal to adequately sample a representative subset of the entire site. Once the transects were

• established, quadrat locations for sampling were chosen using random numbers from the transect

lines with the objective to record data without preconceived bias.

Cover and Composition

Cover estimates were made using ocular methods with meter square quadrats. Species

composition, cover by species, and relative frequencies were also assessed from the quadrats.

Additional information recorded on the raw data sheets were: estimated precipitation, slope,

exposure, grazing use, animal disturbance and/or other appropriate notes. Plant nomenclature

•
follows "A Utah Flora" (Welsh et aI., 2003).
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Woody Species Density

Density of woody plant species for the proposed disturbed and reference areas of the

Sagebrush/Grass communities were estimated using the point-quarter method. In this method,

random points were placed on the sample sites and measured into four quarters. The distances to

the nearest woody plant species were then recorded in each quarter. The average

point-to-individual distance was equal to the square root of the mean area per individual. The

number of individuals per acre was the end results of the calculations.

Woody species density in the Meadow communities were estimated using 5 ft x 25 ft belt

transects.

Sample Size & Adequacy

Sampling adequacy for cover and density was attempted by using the formula given below.

where,

•

nMIN = minimum adequate sample
t = appropriate confidencEl t-value
s = standard deviation
x =sample mean
d =desired change from mean

4
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Statistical Analyses

Student's t-tests were employed to compare the total living cover and total woody species density

of each proposed disturbed area with its respective reference area.

Photographs

Color photographs of the sample areas were taken at the time of smnpling and have been

submitted with this report.

Threatened & Endangered Plant Species

Prior to recording quantitative data on the plant communities, a sensitive plant species survey

was conducted. To initiate the study, appropriate agencies were consulted and other sources

were reviewed (sensitive species files at Mt. Nebo Scientific, Inc.) for potential plant species that

are known to be rare, endemic, threatened, endangered or otherwise sensitive in the study area.

• 5
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RESULTS

Below are the results from sampling each vegetation study site for this report. Color photographs

of each sample site have also been provided later in this document.

Sagebrush/Grass (Proposed Disturbed)

One plant community proposed for disturbance by Year 1 mining activities is the

Sagebrush/Grass community. This community is often found near Pinyon-Juniper communities

and consequently has pinyon pine (Pinyon edulis) and Utah juniper (Juniperus osteosperma)

trees scattered throughout it. As shown on Table 1, the dominate plant species by cover in the

proposed disturbed Sagebrush/Grass community were big sagebrush (Artemisia tridentata var.

tridentata) and black sagebrush (A. nova). [NOTE: Positive identifi.cation of individuals in the

genus Artemisia of the area were sometimes inconclusive. For exanlple, some individuals of the

sagebrush appeared to have been closer to A. tridentata var. wyomingensis or a hybridization of

other species in the genus Artemisia i.e. A. tridentata var. tridentata, and A. nova].

The most common grass species were junegrass (Koeleria macrantha), Sandberg's bluegrass

(Poa secunda), and Kentucky bluegrass (P. pratensis). Forb cover was low, but the species

present in the quadrats were scarlet gilia (Ipomopsis aggregata), redlroot buckwheat (Eriogonum

•
racemosum var. racemosum), and blue flax (Linum perenne).

6
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• The total living cover of the community was estimated at 54.73%, of which 52.40% of it was

from understory cover and only 2.33% was from overstory (Table 2-A). The understory

composition was comprised of 64.09% shrubs, 34.64% grasses, and 1.28% forbs (Table 2-B).

Woody species density of the Sagebrush/Grass community was also measured. The total number

of individuals per acre was 8,339, most of which was comprised of black sagebrush and big

sagebrush (Table 3).

Sagebrush/Grass (Reference Area)

The plant community that will remain undisturbed and was selected for its similarity to the

• proposed disturbed area above will be used for future revegetation success standards. This

reference area had similar cover, composition, and woody species density. Cover and frequency

by species of the Sagebrush/Grass reference area is shown on Table 4. The dominant shrub plant

species here were black sagebrush and big sagebrush. The most cornmon grass species were

slender wheatgrass (Elymus trachycaulus), cheatgrass (Bromus tectorum), Kentucky bluegrass,

and Sandberg's bluegrass.

The total living cover of the area was estimated at 60.50%, all of which was from ~nderstory

cover (Table 5-A). Woody species dominated the composition at 61.48%, whereas grasses

•
comprised 29.86%, and forbs 8.65% (Table 5-B).

7
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•

•

The total number of plants per acre in the woody species density measurements was 8,331 (Table

6). Big sagebrush and black sagebrush dominated the woody species in the density

measurements and were nearly equally represented.

Meadow - Dry (Proposed Disturbed)

There are different meadowlands located within the permit area. These meadows have somewhat

been differentiated on the Vegetation Map (Drawing: 3-1b) as dry, vvet or some where between

the two. The Year 1 mining operations would disturb a dry Meadow' community on the west side

of the permit area.

As shown on Table 7, the dominant species in the proposed disturbed Meadow were grass and

grass-like species including sedge (Carex sp.), wiregrass (Juncus arcticus) andjunegrass. Broom

snakeweed (Gutierrezia sarothrae) was the dominant shrub, whereas the dominant forbs were

yarrow (Achillea millefolium) and Pacific aster (Aster ascendens).

The total living cover was estimated at 73.00% (Table 8-A). The composition of the understory

was 75.70% grasses (and grass-likes), 13.28% forbs, and 11.01% shrubs (Table 8-B). The

woody species density was represented by only one plant, black sagebrush - it totaled only 817

•
plants per acre (Table 9).

8
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Meadow - Dry (Reference Area)

The dominant grass and grass-like species in the dry Meadow reference area were wiregrass,

sedge, and junegrass (Table 10). The dominant forbs were yarrow, Pacific aster, and cinquefoil

(Potentilla anserina). The only shrubs present in the sample quadrats were black sagebrush and

broom snakeweed.

The total living cover of this reference area was 72.00% (Table 11-.A.). The understory cover

composition was comprised of 71.05% grasses (and grass-likes), 22.31 % forbs, and 6.64%

shrubs (Table II-B). The total woody species density of the commtmity was 1,481 plants per

acre and was comprised exclusively of black sagebrush (Table 12).

Threatened & Endangered Plant Species Survey

No rare, endemic, threatened, endangered or otherwise sensitive sp1ecies were found in the study

areas.

• 9
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Table 2: Coal Hollow Project. Total Cover and Composition (2006

Sagebrush/Grass (Proposed Disturbed)

A. TOTAL COVER Mean Standard
Percent Deviation

Overstory Cover (0) 2.33 9.55
Understory Cover (u) 52.40 13.67

litter 16.17 10.90
Barearound 26.87 11.83

Rock 4.57 6.15

TOTAL LIVING (0 + u) 54.73 13.52

B. % COMPOSITION (u)
Shrubs 64.09 22.93
Forbs 1.28 3.55

Grasses 34.64 22.43

•

•

•

Table 1: Alton Coal Project. Living Cover and Frequency by Plant Species (2006).

Sagebrush/Grass (Proposed Disturbed)

Mean Standard Percent
Percent Deviation Frequency

OVERSTORY COVER
Juniperus osteosperma 2.33 9.55 6.67

UNDERSTORY COVER

TREES & SHRUBS
Artemisia nova 14.93 17.10 50.00
Artemisia tridentata var. tridentata 15.23 20.48 26.67
Chrysothamnus depressus 2.07 5.90 16.67
Gutierrezia sarothrae 1.23 2.79 20.00

FORBS
Eriogonum racemosa 0.33 1.25 6.67
/pomopsis aaareaata 0.33 1.25 6.67
Unum perenne 0.10 0.54 3.33

GRASSES
Boute/oua gracilis 2.33 8.54 10.00
Bromus tectorum 0.83 3.18 6.67
E/ymus smithii 0.50 1.98 6.67
E/ymus trachycau/us 0.50 1.98 6.67
Hordeum jubatum 0.83 1.86 16.67
Koe/eria macrantha 4.fi 10.25 23.33
Poa pratensis 3.17 7.69 16.67
Poa secunda 4.00 7.00 30.00
Stipa hymenoides 1.83 3.53 23.33

10
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•
Table 3: Coal Hollow Project Woody Species Density (2006l.
Sagebrush/Grass (Proposed Disturbed)

•

SPECIES

Artemisia tridentata
Artemisia nova
Chrysothamnus depressus
Chrysothamnus nauseosus
Chrysothamnus viscidiflorus
Gutierrezia sarothrae
Juniperus osteosperma
TOTAL

Table 4: Alton Coal Project. living Cover and Frequency by
PI", ..t t?nn~\

Sagebrush/Grass (Reference Area)

Mear Standarc Percent
Percen Devialior Frequency

TREES & SHRUBS

Artemisia nova 23.8 18.1S 75.00
Artemisia tridentata 10.9C 13.3S 55.00

Chrysothamnus nauseosus 2.10 3.7S 25.00

Gutierrezia sarothrae 0.90 2.7:1. 10.00

Juniperus osteosperma 0.25 1.0S 5.00

FORBS

Achillea mll/erol/um 0.21 1.~ 5.00

Aster ascendens 3.0( 4.5f 35.00

Erigeron religiosus 0.2~ 1.m 5.00

Iva axillaris 1.0( 2.0{ 2000

Sphraelcea coccinea 0.2~ 1.m 5.00

GRASSES

Bromus tectorum 4.7 -0.61 45.00

E/ymus smtthii O.S< 2.H 5.00

Elymus trachycaulus 5.2~ 9.9~ 30.00

Juncus arcticus o.n 3.2/ 5.00

Poa pratensis 3.0( 7.65 15.00

P08secunda 2.75 5.36 25.00

Stipa hymenoides 0.75 2.38 10.00

11

Individuals
Per Acre

2779.73
4100.11

833.92
69.49

138.99
277.96
138.99

8339.20
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• iT_..,_ ". " __ I I,I~II~~, Pr....l..... Tn...' (' nu..r ....,( .. ,.,n'.."
Sagebrush/Grass (Reference Area)

A. TOTAL COVER Mean Standard
Percent Deviation

Understory Cover 60.50 13.03

Litter 13.05 4.81

Bareground 25.05 13.58

Rock 1.40 1.20

TOTAL LIVING (0 + u) 60.50 13.03

B. % COMPOSITION (u)
Trees/Shrubs 61.48 17.01

Forbs 8.65 8.73

Grasses 29.86 14.18

Table 6: Coal Hollow Project. Woody Species Density (2006).

Sagebrush/Grass Community (Reference Area)

•

•

SPECIES

Artemisia tridentata
Artemisia nova
Chrysothamnus nauseosus
Gutierrezia sarothrae
TOTAL

12

Individuals
Per Acre

3644.87
3957.29

624.83
208.28

8331.13
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Table 7: Alton Coal Project. Living Cover and Frequency by Plant Species
(2006).

Meadow· Dry (Proposed Disturbed)

Mean Standard Percent
Percen Deviation Freauencv

TREES & SHRUBS

Artemisia nova 1.00 2.0e 20.00

Gutierrezia sarothrae 7.2C 4.8e 85.00

FORBS

Achillea millefo//um 6.4C 6.42 55.00

Asler ascendens 2.00 4.00 25.00

Eriogonum racemosa 0.2;:) 1.09 5.00

Unum lewisii 1.00 3.39 10.00

Potentllla anserlna 0.25 1.09 5.00

GRASSES

BOllteloua gracilis 2.25 6.S( 10.00

Carex sp. 27.50 19.4€ 75.00

Elymlls elymo/des 0.50 1.5e 10.00

Elymus sm/thii 0.75 2.31: 10.00

Hordeum jubatum 0.50 2.1f 5.00

Juncus arcticus 10.2 13.2/ 70.00

Koeleria macrantha 8.00 10.1/ 55.00

Muhlenberg,a asperifolia 0.50 2.1f 5.00

Poa pralensis 4.65 10.6~ 25.00

T ..hl.. R· 1'.....1 .......II~ D ....u..-. T_...I /.,nn~\

Meadow - Dry (Proposed Disturbed)
A. TOTAL COVER Mean Standard

Percent Deviation
Understory Cover 73.00 9.67

Litter 9.40 3.28

Bareground 16.50 9.67

Rock 1.10 0.30

B. % COMPOSITION (u)
Shrubs 11.01 8.10

Forbs 13.28 8.74

Grasses 75.70 13.81

• 13
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• Table 9: Coal Hollow Project. Woody Species Density (2006).
Meadow - Dry (Proposed Disturbed)

•

•

SPECIES

Artemisia nova
TOTAL

Table 10: Alton Coal Project. Living Cover and Frequency
hv Pl=>nt- I.,nn~,

Meadow· Dry (Reference Area)

Mean Standard Percent
Percen Deviation Frequency

TREES & SHRUBS

Altemisia nova 3.25 6.76 25.00

Gutierrezia sarothrae 1.50 3.91 15.00

FORBS

Achillea millefolium 5.50 5.4 60.00

Altemisia campeslris 1.25 3.8 10.00
Aster ascendens 5.00 6.1..: 50.00

Eriogonum racemos8 0.25 1.09 5.00

Unum/ewsii 0.25 1.09 5.00

Potentilla anserina 3.25 7.1~ 20.00

GRASSES

Boute/oua gracilis 1.75 5.76 10.00

Carex sp. 16.50 12.0 80.00

Elymus e/ymaides 0.7 3.27 5.00

Elymus smithii 0.5C 2.18 5.00

E/ymus spicatus 1.5C 6.54 5.00

Elymus trachycau/us 4.0C 9.8~ 15.00

Juncus arat/cus 15.2~ 16.84 70.00

Kae/eria macrantha 9.5C 11.06 45.00

Muh/enbergi8 8sperifo/ia 0.2 1.09 5.00

P08 pratensis 1.7", 4.26 15.00

14

Individuals
Per Acre

816.75
816.75
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Table 11: Coal Hollow Project. Total Cover and Composition (2006).

Meadow - Dry (Reference Area)
A. TOTAL COVER Mean Standard

Percent Deviation
Understory Cover 72.00 8.86

Litter 11.70 5.16

Bareground 14.70 6.65

Rock 1.60 2.18

B. % COMPOSITION (u)
Shrubs 6.64 10.29

Forbs 22.31 12.24

Grasses 71.05 12.91

Table 12: Coal Hollow Project. Woody Species Density (2006).

Meadow - Dry (Reference Area)

SPECIES

Artemisia nova
TOTAL

15

Individuals
Per Acre

1481.04
1481.04
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• SUMMARY & DISCUSSION

When the total living cover of the proposed disturbed Sagebrush/Grass community was

compared statistically with the

•

reference area using the Student's

t-test, the difference was non-

significant (Fig. 1). Moreover,

when the woody species densities

of these two stands were

compared and these differences

were also non-significant (Fig. 2).

FIG. 1. STUDENT'S T-TEST - Total Living Cover
Comparison Between the Proposed Disturbed
Sagebrush/Grass Community and the Reference Area (2006).

Proposed Disturbed: 5<=54.73; s=13.52; n=30

Reference Area: 5<=60.50; s=13.03; n=20

t =1.500 ; df =48 , SL= N.S.

FIG. 2. STUDENTS T-TEST - Woody Species Density
Comparison Between the Proposed Disturbed
Sagebrush/Grass Community and the Reference Area (2006).

Proposed Disturbed:: 5<=8339.20; s=3604.59; n=30

Reference Area: 5<=8331.13; s=2489.88; n=20

t = 0.009; df =48 , SL= N.S.

Similarly, when the total living cover of the proposed disturbed Meadow community was

compared with its reference area, the differences were also non-significant (Fig. 3). Finally, the

differences in the woody species density of the proposed disturbed Meadow and the reference

• area were compared; the t-tests suggested that the differences were negligible (Fig. 4).
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• Quantitative sampling and subsequent statistical analyses comparing the total living covers and

woody species densities of the plant

communities proposed for disturbed with

their respective reference areas suggest

that the differences were negligible.

FIG. 3. STUDENTS T-TEST - Total Living Cover
Comparison Between the Proposed Disturbed Meadow
(dry) Community and the Reference Area (2006).

Proposed Disturbed; 5<=73.00; 5=9.67' n=20

t = 0.341; df =38, SL= N.S.
These analyses, along with the plant

species present in the sample quadrats and

the lifeform composition, also suggest

Reference Area: 5<=72.00; s=8.86; n=20

•

that the reference areas chosen to represent future revegetation success standards at the time of

final reclamation may be appropriate to be used as such.

FIG. 4. STUDENTS T-TEST - Woody Species Density
Comparison Between the Proposed Disturbed Meadow (dry)
Community and the Reference Area (2006).

Proposed Disturbed:: ><=816.75; s=2140.40; n=20

Reference Area: ><=1481.04; 5=1999.97: n;::20

t =-1.014; df =38, SL= N.S.
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COLOR PHOTOGRAPHS
OF

SAMPLE AREAS
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Photograph 1: Proposed Disturbed Sagebrush/Grass Community

Photograph 2: Sagebrush/Grass Community Reference Area

19
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Photograph: Meadow (Dry) Reference Area

Photograph 3: Proposed Disturbed Meadow (Dry) Community

•

•
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SAGE-GROUSE DISTRIBUTION AND HABITAT IMPROVEMENT
ALTON, UTAH

Steven L. Petersen, Ph.D.

May 2007

INTRODUCTION

In 2006, the report titled "Alton Sage-grouse Habitat Assessment and Mitigation Plan"
characterized the population status and habitat conditions of the greater sage-grouse
(Centrocercus urophasianus) in the Alton, Utah region. In this document, a mitigation
plan was proposed to improve sage-grouse habitat in an effort to increase bird population
levels within the region and maintain optimal sage-grouse habitat for nesting, brood­
rearing, summer and winter use. The purpose of this report is to provide an update of the
progress made in the area since the plan was established, and to provide additional
information on sage-grouse population characteristics not presented in the previous
report. Specifically, this paper will discuss the following issues related to population
trends and habitat improvement:

1. sage-grouse population and distribution monitoring
2. results of the 2007 sage-grouse trapping and blood sampling efforts
3. description of an attempt to lure birds from the lek to an alternative lek site
4. mitigation implementation and strategies
5. lek search and aerial habitat assessment
6. proposed habitat and predator control mitigation

SAGE-GROUSE POPULATION AND DISTRIBUTION MOINTORING

Bird observations within the Alton region have been highly variable. During the first
spring trapping session, 16 birds were flushed. In the winter and early spring, larger
flocks were purportedly flushed with upward of 20-30 birds per flock. However, an
accurate estimate is difficult since relatively few birds were observed at the lek during the
mating season (March and April). In comparison to 14 adult male sage-grouse strutting
on the Sink Valley lek in 2006, only 5 birds were observed on the lek in 2007.

Two leks have been positively identified in the Alton and Hatch area, and an
unconfirmed third lek has been reported southeast of the Hatch lek. The Sink Valley lek
(Figure la) is located in a valley bottom pasture (370 23' 21.95 N, 1120 27' 06.64 W.,
6866 ft. elevation. Plant species occurring in the lek area include a mix of both native and
introduced grasses and forbs The Heuts Ranch lek, located approximately 13.5 miles
north of Alton, is dominated by big sagebrush (37 0 35' 00.79" N, 1120 27' 29.08" W,
7073 ft. elevation; Figure Ib). Unlike Sink Valley, this lek is positioned in an open
landscape, lacking extensive juniper encroachment that is characteristic of the Sink
Valley region. Heuts Ranch lek is position adjacent to a relatively large sink area will ORATED
ponds during the spring. 'NCO

OC1 , ~ 2009
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•

The landscape between Sink Valley and Heuts Ranch has both open flats as well as
juniper encroached slopes. The hills north of Alton have been particularly encroached by
juniper trees. The increase in juniper over time has likely reduced bird movement
between the two populations, leading to fragmentation of these two sub-populations.
Fuhlendorf suggests that limit gene flow between populations may result in a decline in
population resilience and even small-scale extinction events (Fuhlendorf et al. 2003).

Figure 1. Aerial view of the sink valley lek (A) and the Heuts Ranch leks (B).

Figure 2. Topography and juniper woodlands separate Sink Valley (below) and HeutsNCORPORATED
Ranch (above) leks (Google 2007). The blue dot mark the town ofAlton. '

OCT 1 ~ 2009
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Sage-grouse in the Sink Valley area remain within the valley throughout the year. Frey
and Curtis (2007) have been monitoring several birds for the last two years. They suggest
that spring and summer habitat use vary only slightly from fall and winter habitat use
(Figure 1).

Figure 1. Distribution patterns of sage-grouse throughout the year in the Alton / Sink
Valley areas. Distribution patterns were determined from collared birds that w CORPORATED
monitored between 2005-2007.

OCT 1 :l 2009
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• SAGE-GROUSE TRAPPING AND BLOOD SAMPLING

Bird Trapping
Two adult males were trapped during four trapping nights within the Sink Valley area
(Figure 4). Six birds were trapped at the Heuts Ranch lek on a single trapping night.
Trapping was conducted during the nighttime hours, usually between 10:00 pm and 3:00
am. Four-wheelers and spotlights were used to locate birds during the first three trapping
nights. A backpack generator with spotlight was used to locate birds on the last trapping
night of the season.

Trapping dates and trap numbers are as follows:

March 24

April 2
April 11
May 3

2 birds trapped, 16 birds flushed. Six people formed two groups with 3
per group.
obirds trapped, approximately 5 birds flushed (1 group, 4 trappers)
obirds trapped, 0 birds flushed
obirds trapped, 2 birds flushed

•

•

Figure 4. Adult male sage-grouse trapped in the Sink Valley area on March 24, 2007.

Since the number of birds trapped were low during the 2007 breeding season, additional
birds will be trapped in the fall (September to October) to maintain an adequate
population sample size. Since the Alton sage-grouse congregate near the alfalfa fields
adjacent to the town, biologists are able to spot-light, trap and collar adult and juvenile
birds during non-breading periods. Higher collared bird numbers increases the accuracy
of predicting habitat use throughout the bird's life-cycle creating a more focused and
effective management direction. ORPORATEOINC ,.

OCT 1 ~ 2009 '
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Since relatively little is known about habitat use by the Heuts Ranch brids, we hope to
trap and monitor many birds from this population. Members of the Color Country Sage­
grouse Working Group are familiar with this population and will be included as much as
possible in trapping and monitoring these birds. In addition to providing a reference
dataset for the Sink Valley population, these data will also assist local managers in
monitoring trend and distribution patterns of the Heuts Ranch population. 30-40 collars
and a backpack generator / spotlight will be purchased prior to the fall trapping season by
Talon Inc. to facilitate trapping efforts and population monitoring. Talon is also willing to
provide a technician as needed to monitor collared birds in both areas.

Transmitter Fitting and Blood Sampling
In the Sink Valley area, the two birds trapped were harnessed with a transmitter (collar)
for monitoring throughout the next year. Chel Curtis, a wildlife technician from Southern
Utah University is currently monitoring the birds and reporting this data to Nicole Frey
and the Color County Sage-grouse Working Group.

Blood samples were taken from both birds trapped on march 24th
• These samples will be

used for genetic analyses to provide insight on genetic differentiation between Sink
Valley and the Heuts Ranch populations. Additional samples will be collected from both
leks during the fall and spring breeding seasons to ensure that sufficient samples have
been collected in order to accurately assess genetic isolation or suppressed gene flow
between the two populations. According to Craig Coleman, a geneticist at Brigham
Young University, a minimum of 15-20 samples are needed from each population to
reliability (statistically) characterize genetic traits of each population. Scientists at
Brigham Young University have agreed to analyze the DNA samples as a collaborative
research opportunity.

In time, the data generated from the genetic analysis as well as data from bird monitoring,
habitat assessment and habitat improvements could potentially be further developed into
a graduate research project at an established university (i.e. BYU, USU).

BIRD LURING FROM LEK
On March 24, four silhouette decoys were constructed depicting two adult female and
two adult male sage-grouse. Decoys were placed at a similar site approximately 50 m
away from the primary lekking region. An audio player was used to broadcast strutting
calls in attempt to lure the birds to this alternate site. Strutting males did not exhibit
behavior that would indicate an attempt to shift mating behavior closer to the decoys.
Two females spotted near the lek also showed no obvious movement toward the decoys.
Since the birds were already located on or near the original intact lek, it was not
surprising that they did not shift breeding activities toward the decoys. Bird luring,
however, may be a successful method when the lek has been disturbed. Under these
conditions, an alternative lek may provide a suitable alternative for courtship displays and
mating.

6
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SAGE-GROUSE HABITAT: IMPROVEMENT, RESTORATION AND
MITIGATION

HABITAT MITIGATION IMPLIMENTATION

Juniper removal
According to Crawford et al. (2004), the majority of sage-grouse in a population will nest
within 3-5 km of the lek. Within these areas, birds generally select intact sagebrush sites
with 15-25% shrub cover (Connelly et al. 2000). In most sagebrush stands in the Alton
region, Utah juniper (Juniperus osteosperma) has encroached at varying densities and
canopy cover. Encroached trees range from seedlings to mature adults. To reduce the
potential impact ofjuniper on nesting success and ecological degradation, individual trees
were removed using a Kobelco compact excavator with grappling claw (Figure 5).

Figure 5. Removal ofjuniper from sagebrush stands in the Sink Valley area.

During the 5 days of operation, approximately 8,000 trees were removed from a juniper
encroached sagebrush and adjacent Gambel oak woodland in the northeast section of
Sink valley. Extracted trees were first piled, and then loaded into a dump truck prior to
being hauled to a dump site where they will be burned during the fall.

Tree removal resulted in a more continuous juniper-free sagebrush dominated plant
community, which is more suitable for nesting and brood rearing (Idaho Conserva ORPORATED
Plan 2006). By eliminating trees, raptors lack perching sites to watch for chicks and adul6cT 1 j 2009
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birds. Juniper removal also reduces competition between juniper and sagebrush and other
desirable plant species (Petersen 2006). Figure 6 shows a site before juniper removal
methods were applied (above) and an adjunct site just cleared ofjuniper (below).

Figure 6. Comparison between sites before jniper removal (above) and post-treatment
(below). Juniper was removed using a compact excavator, seen on the left side of the
picture near a large extracted juniper pile.

SAGE-GROUSE LEK SEARCH AND AERIAL HABITAT ASSESSMENT

Two helicopter flights, arranged by Talon Inc., were taken on April 12 and April 20 to
investigate both known leks and to search for unknown satellite leks. During these
flights, approximately 20 strutting male birds were observed on the Heuts Ranch lek.
During the first pass, birds remained on the lek. However, by the second pass, many birds
flew to nearby cover. At Sink Valley, only a single bird was observed on the lek. After
flying through the general vicinity of both known leks, no additional birds or satellite leks
were detected. This included a search in other pastures, meadows, along drainages, and
along open mesas. Based on the response of the lekking birds at Heuts Ranch, we assume

• that the birds would have been detectable had we encountered displaying males. INCORPORATED

OCT 1 :l 2009
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" .• PROPOSED HABITAT MITIGATION

Brood-rearing habitat improvement
Based on last years bird monitoring data, many female birds bring their brood to the
alfalfa fields adjacent to the town of Alton for foraging. Chicks likely consume alfalfa
leaves as well as an abundance of forbs and insects. Since close proximity to Alton
presents potentially hazardous conditions for young birds such as large farming
equipment and high densities of predatory animals (Petersen Report 2006), a substitute
alfalfa field will be established near the lek in Sink Valley. The field, located
approximately 100 m southeast of the lek, will be seeded with alfalfa (Medicago sativa)
as well as many forb species important for sage-grouse foraging. These species include
western yarrow (Achillea millifolium), clover (Trifolium spp.), false dandelion (Agoseris
glauca), microseris (Microseris spp.), lomatium (Lomatium spp.), and groundsmoke
(Gayophytum spp.) to name a few.

Research is currently being conducted to determine plant species that host important
insect species. Based on the results of these studies, additional species can be included in
seed mixes that enhance insect availability. According to Gregg (2006), sage-grouse
chick survival is significantly higher when prey insect species are readily available. In
addition to common components of a chicks diet such as ants and beetles, Gregg found
that high densities of caterpillars (moth larvae) resulted in high chick survival. Plants that
provide a food base for these insects can enhance chick foraging behavior and potentially
increase survival.

Predator control
Several species that prey on sage-grouse live in the Alton region (Figure 7). The density
of common ravens (Corvus corax) and America crows (Corvus brachyrhynchos) are
particularly high, especially near town where these birds have a consistent food supply
(feed lots, garbage cans, etc.). These birds have been found to be a significant predator on
chicks and eggs. Coyotes (Canus latrans) are common mammalian predators of sage­
grouse and their eggs.

According to DeLong (1995), nest failure is closely associated with coyotes, avian
predators, and small mammal species. According to Gregg (2006), areas that lacked
adequate hiding cover were predisposed to high rates of raven and coyote predation.

To limit impacts to adults and chicks, predator control can be used to reduce the densities
of several predator species. Arrangements will be discussed with local wildlife agencies
to evaluate the potential of using predator control to increase egg and brood survival.

INCORPORATED
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Figure 7. Sage-grouse predators common in the Alton region include common raven
(upper left), golden eagle, American crow (lower left) and coyote.

Habitat connectivity
The citizens of Alton have started to remove juniper trees on private ground between the
Sink Valley and Heuts Ranch leks with the expectation is juniper removal will enhance
sagebrush habitat for wildlife. This effort may also create migration corridors between
the two populations enhancing population sustainability and increasing gene flow.

INCORPORATED
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INTRODUCTION

A surface coal mine has been proposed near the town of Alton, Utah. The company developing

the mine is called Alton Coal Development - the mine project is called the Coal Hollow

Project. The proposed new mine is lo~ated entirely on private property.

Upon development of the mine, the existing plant communities within the permit area will be

disturbed as a consequence of mining activities. The proposed disturbed plant communities have

been quantitatively sampled to provide baseline data prior to any mine disturbance. Additionally,

similar communities that will not be disturbed by mining have also been sampled and compared

statistically to those proposed for disturbance. These areas, called "Reference Areas", will be

used for comparisons at the time of final reclamation for revegetation success standards once the

property has been restored to its approximate original condition. Additionally, sampling was

. conducted in other plant communities outside the permit area that will not be disturbed. This

information could provide further information for related studies such as alluvial valley floor

(AVF) determinations.

This document is the next report in a sequence of reports showing sampling results for the plant

communities of the Coal Hollow Project. A previous report, called Vegetation ofthe

Sagebrush/Grass & Meadow Areas: 2006, presented results from quantitative sampling

accomplished in 2006 in an area where some of the first of the mining activities have been

• planned. Since that time, the mining plan has progressed in the planning stages to a poi~tN~~PORATEO
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• more is known about the sequential order in which mining will be conducted. With this

refinement to the mine plan, more is known about the specific plant communities that will be

disturbed over-time. Consequently, this report identifies the next plant communities to be

disturbed by the Coal Hollow Project and shows the results from sampling them.

METHODS

•

Methodologies used for this study were performed in accordance with the guidelines supplied by

the State ofUtah, Division of Oil, Gas and Mining (DOGM). Quantitative and qualitative data

for this report were taken within the plant communities proposed for disturbance and their

respective reference areas in September 2007.

Vegetation Maps

The sample areas were mapped in the field and recorded on a GPS unit. Earlier versions of the

Coal Hollow Project vegetation map have been submitted, but a new version that combines

previous information with new information has been submitted in the Mining and Reclamation

Plan (MRP) for this project. The most current map shows the new sample locations as well as

previous sample areas [see MRP, Vegetation Map, Drawing 3-1 (12/26/07)].

• 2
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Sampling Design and Transect/Quadrat Placement

Transect lines for vegetation sampling were placed randomly within the boundaries of the

proposed disturbed, reference and other study areas. The transect placement technique was

employed with the goal to adequately sample a representative subset of the entire site. Once the

transects were randomly established, quadrat locations for sampling were chosen using random

numbers from the transect lines with the objective to record data without preconceived bias.

Cover and Composition

Cover estimates were made using ocular methods with meter square quadrats. Species

composition, cover by species, and relative frequencies were also assessed from the quadrats.

Additional information recorded on the raw data sheets were: estimated precipitation, slope,

exposure, grazing use, animal disturbance and/or other appropriate notes. Plant nomenclature

follows "A Utah Flora" (Welsh et aI., 2003).

Density

Density ofwoody plant species for the proposed disturbed and reference areas were estimated

using the point-quarter method. In this method, random points were placed on the sample sites

and measured into four quarters. The distances to the nearest woody plant species were then

recorded in each quarter. The average point-to-individual distance was equal to the squ~N~~PORATED

OCT 1 ~ 2009
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• of the mean area per individual. The number of individuals per acre was the end results of the

calculations.

Sample Size & Adequacy

Sampling adequacy for cover and density was attempted by using the formula given below.

•
Statistical Analyses

where,

nMIN
t
s
x
d

= minimum adequate sample
=appropriate confidence t-value
=standard deviation
=sample mean
= desired change from mean

•

Student's t-tests were employed to compare the total living cover and total woody species density

of each proposed disturbed area with its respective reference area.

INCORPORATED
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• Photographs

Color photographs of the sample areas were taken at the time of sampling and have been

submitted with this report.

Threatened & Endangered Plant Species

Prior to recording quantitative data on the plant communities, a sensitive plant species survey

was conducted. To initiate the study, appropriate agencies were consulted and other sources

were reviewed (sensitive species files at Mt. Nebo Scientific, Inc.) for potential plant species that

are known to be rare, endemic, threatened, endangered or otherwise sensitive in the project area.

•
RESULTS

Summarized below are the results from quantitatively sampling each plant community for the

Coal Hollow Project during the 2007 sample period. Color photographs of each sample site have

also been provided new at the end of this report. Locations of the sample areas have been added

to a vegetation map [see MRP, Vegetation Map, Drawing 3-1 (12/26/07)].

The most recent mine plan indicates that mining will occur for three (3) years. Consequently,

•
disturbances to the plant communities will be done in sequential order and based on the mine

plan. Therefore, identifying plant communities for study was based on the mining act\~~t3~'bRATED
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•

the year a given community would be disturbed. Infonnation about the proposed disturbed areas

and the year of disturbance is given below. This report, along with the aforementioned report

regarding the sampling that was done in 2006, provides data for all plant communities presently

known to be proposed for disturbance in the mining operations for the Coal Hollow Project. As a

side note, if a specific plant community that has been proposed for disturbance had been sampled

previously in one location of the mine pennit area, that dataset will also be used to represent

other proposed disturbed areas of that same community. For example, sagebrush/grass

communities occur in several areas proposed for disturbance, but baseline sampling only

occurred in one (or sometimes two with the data combined) of the proposed disturbed

sagebrush/grass communities. However, in some areas where a specific plant community has

been proposed for disturbance in different mining years (year 1, 2 or 3) and they are located in

very close proximity to each other, data have been recorded in the different mine years and

combined together to make one dataset. These data can be easily separated in the future if

desired. Finally, this report shows the results from sampling other areas that will not be

disturbed by mining such as reference areas and additional study areas in meadow communities

(this will explained later in the report).

Pinyon-Juniper Community (Proposed Disturbed)

Several areas proposed for disturbance by mining activities currently support pinyon-juniper

plant communities. For a representative picture of these sample areas see Photograph 1. Pinyon-

juniper communities were sampled in two areas. One such area, shown as the "Prop. ~~bORPORA.TED

Gel 1 :1 2009
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•

Pinyon-Juniper Sample Area (North)" on the map [see MRP, Vegetation Map, Drawing 3-1

(12/26/07)], is located on the east side of the permit area and north of another pinyon-juniper

sample area. This is a site where mining activities have been planned during the first year of

mining. Another pinyon-juniper sample area or the "Prop. Dist. Pinyon-Juniper Sample Area

(South)" on the map, is located near the southern boundary of the permit area and also south of

the other pinyon-juniper sample area. Disturbance from mining-related activities of the south

sample area have been planned during the third year of mining. These two datasets have been

combined to show the final results of the sample data for the proposed disturbed pinyon-juniper

community as a whole.

Overstory cover of the pinyon-juniper community was represented by only two species in the

sample quadrats and was dominated by Utah juniper (Juniperus osteosperma), followed distantly

by pinyon pine (Pinus edulis). Understory cover was dominated by black sagebrush (Artemisia

nova), followed by Utah juniper and pinyon pine (Table 1). Grasses were few and forbs were

absent in the sample quadrats.

The total living cover of the pinyon-juniper community was 43.00%, of which 25.00% was from

understory and 18.00% was from overstory species (Table 2-A). The understory composition by

lifeform in this community was comprised of95.88 % woody species (Table 2-B). Woody

species density was measured at 2,657 individuals per acre (Table 3).

lNCORPORA1EO
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• Pinyon-Juniper Community (Reference Area)

A reference area, or an area chosen to represent future revegetation success standards, was

sampled in another pinyon-juniper plant community (see Photograph 2). This reference area will

not be disturbed by the mining activities, so it may be used for data comparisons following final

reclamation at the mine site. The pinyon-juniper reference area was located near the north

proposed disturbed pinyon-juniper community [see MRP, Vegetation Map, Drawing 3-1

(12/26/07)].

•
Like the above proposed disturbed community, the overstory cover of the reference area was

dominated by Utahjuniper followed by pinyon pine. Likewise, understory was also dominated

by black sagebrush, Utah juniper and pinyon pine (Table 4). Again, forbs were not present in the

quadrats (Table 4); grasses that were present were slender wheatgrass (Elymus trachycaulus) and

squirreltail (Elymus elymoides).

The total living cover of the pinyon-juniper reference area was estimated at 39.00%, 11.50% of it

was composed of overstory and 27.50% was understory cover (Table 5-A). The composition of

the understory in the pinyon-juniper reference area was calculated as 89.56% trees and shrubs

and 10.44% grasses (Table 5-B). Woody species density was dominated by black sagebrush and

Utah juniper, but the total of all species was 4,215 individuals per acre (Table 6).

•
8
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Pasture Lands (Proposed Disturbed)

The areas called "pasture lands" were plant communities that have been altered to increase

herbaceous cover and productivity for domestic livestock. Prior to pasture lands, these

communities were probably native sagebrush/grass plant communities similar to those sampled

and described in the 2006 vegetation report mentioned in the Introduction of this report.

Although differences occur between pastures due to grazing practices and species planted in

them, representative pastures were sampled for this study (see Photographs 3 and 4). The sample

areas were located near the center of the pennit area [see MRP, Vegetation Map, Drawing 3-1

(12/26/07)]. Like the community described above, different locations within this community

were sampled, a north and a south area, and the data were combined for the summary tables in

this report. The proposed disturbed pasture land (north) was an area proposed for disturbance by

operations during the first year of mining activities. The proposed disturbed pasture land (south)

was an area proposed for disturbance by operations in the second year of mining activities.

The sampling results for the north and south pasture lands indicated that the most common plant

species by cover and frequency for the combined data were intennediate wheatgrass (Elymus

hispidus), Kentucky bluegrass (Poa pratensis), black sagebrush (Table 7). The annual plant

called poverty weed (Iva axil/aris) was also common in the sample areas.

The total living cover, all of it from understory species, was 44.50% (Table 8-A). The

composition of the pasture land consisted of52.16% grasses, 30.19% shrubs and 17.64r~~PORATEO
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(Table 8-B). Woody species density measurements show the density to be 1,349 individuals per

acre with the most common species being big sagebrush (Artemisia tridentata), rubber

rabbitbrush (Chrysothamnus nauseosus) and black sagebrush (Table 9).

Pasture Lands (Reference Area)

Because the pasture lands were unnatural, or comprised of non-native conditions, a native

reference area was not chosen. Appropriate standards of revegetation success will be developed

using the site-specific knowledge contributed by the landowners and as well as qualified

botanists representing the coal company and regulatory agencies.

Oak Brush Community (Proposed Disturbed)

An oak brush community has been proposed for disturbance by future mining operations (see

Photograph 5). This community is located in the northeast region of the permit area [see MRP,

Vegetation Map, Drawing 3-1 (12/26/07)].

Overstory of this community was greater than the understory cover. The dominant overstory

species present by a wide margin was Gambel' s oak (Quercus gambelii) with a 41.250/0 cover; it

was present in 85.00% of the samples. The dominant understory species were big sagebrush,

•
snowberry (Symphoricarpos oreophilus) and Gambel's oak (Table 10).

10
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• The total living cover in the oak brush community was estimated at 66.75%,43.00% from

overstory and 23.75% came from understory plants (Table II-A). Woody species comprised

97.75% ofthe understory composition with the remaining 2.25% coming from grass species. No

forbs were present in the sample quadrats (Table II-B). Woody species density was estimated at

3,743 plants per acre and, like the cover results, the most common species consisted of

snowberry, Gambel's oak and big sagebrush (Table 12).

Oak Brush Community (Reference Area)

•

•

A oak brush reference area was chosen to represent future standards for revegetation success (see

Photograph 6). This reference area was located on the east side of the permit area [see MRP,

Vegetation Map, Drawing 3-1 (12/26/07)]. Like the proposed disturbed area it was chosen to

represent, the reference area cover was greater for overstory than that ofunderstory. The

dominant overstory species by far was Gambel's oak. Dominant understory species were

Gambel's oak, Kentucky bluegrass, Utah juniper, big sagebrush and snowberry (Table 13).

Overstory cover was estimated at 53.25%, whereas understory cover was 20.00%. The total

living cover of those covers combined was 73.25% (Table I4-A). Understory lifeform

composition was comprised of 66.92% trees and shrubs and 33.08% grasses - no forbs were

present in the samples (Table I4-B). Woody species density was estimated at 2,092 plants per

acre with the most common by a wide margin being Gambel's oak, but also consisted of

snowberry, big sagebrush, Rocky Mountain juniper (Juniperus scopulorum), pinyon pilti&QRPORATEO

OCI 1 ~. 2009
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• Utah juniper (Table 15).

Meadow Community (Proposed Disturbed)

Meadow areas in and adjacent to the project area have been studied [see MRP, Vegetation Map,

Drawing 3-1 (12/26/07)]. A dry meadow was studied earlier and reported in the aforementioned

2006 vegetation report. Another wetter meadow community has been studied that may also be

disturbed due to the proposed mining activities (see Photograph 7).

12

•

•

The dominant plant species by cover and frequency in this community were wiregrass (Juncus

arcticus), Missouri iris (Iris missouriensis) and Wood's rose (Rosa woodsii). For a list of all

species present in the sample quadrats refer to Table 16. This meadow community had a total

living cover of 86.00% (Table 17-A). Of this living cover 51.58% of it was comprised of grasses

or grass-like species, 32.54% were forbs and 15.88% were shrubs (Table 17-B). Woody species

density of the community was 384 individuals per acre, all ofwhich were Wood's rose plants

(Table 18).

Meadow Community (Reference Area)

The reference area, or area chosen to represent future revegetation success standards, was located

just outside the permit area [see MRP, Vegetation Map, Drawing 3-1 (12/26/07); Photograph 8].

Similar species dominated this community as were represented in the proposed disturbed area,

\NCORPOqATEO

OCl 152009

Div. of OH
I
Gas &Mining



. • namely wiregrass, Missouri iris, Kentucky bluegrass and Wood's rose (Table 19). The total

living cover in the reference area was estimated at 88.50% (Table 20-A). Composition here was

calculated to be comprised of 51.57% grass and grasslike species, 37.38% forbs and 11.04%

shrubs (Table 20-B). Woody species density in this area was estimated at 2,226 plants per acre

(Table 21).

Dames'Meadow

•
One meadow area that visually appeared somewhat different than other meadow areas was

located outside the permit area and within a private fenced pasture [see MRP, Vegetation Map,

Drawing 3-1 (12/26/07)]. Unlike the above meadow areas, a tall composite plant was the most

common species by cover (see Photograph 9). This plant was onehead sunflower (Helianthella

uniflora), had a cover of31.00% and was present in 95% of the sample quadrats (Table 22).

However, other plants common in this pasture meadow were also common in other meadow e.g.

wiregrass, Missouri iris, Kentucky bluegrass and Wood's rose.

Total living cover, all of it from understory cover, was estimated at 82.50% (Table 23-A).

Lifeform composition was comprised fo 54.00% forbs, 41.04% grasses (or grasslike species) and

only 4.97% shrubs (Table 23-B). Woody species density was not measured in the meadow

because: 1) there were very few woody plants present (as suggested by the cover values for

woody plants), 2) the area is outside the permit area and is therefore not proposed for

disturbance by mining activities, and 3) total living cover, cover and frequency by speci~5RPOR,ATED• 13
OCT i 5 2009
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composition were the desired parameters to be used for comparisons and discussions regarding

other studies in the meadow.

Dames' Meadow Reference Area

As mentioned above, Dames' Meadow is not proposed for future mining activities. Therefore,

revegetation in this area will not be conducted, so a reference for future standards will not be

needed.

Sorensen's Meadow

This meadow was another area that will not be disturbed by mining operations and was located

outside the permit area. It was sampled to provide additional information about the meadow

community as a whole. This meadow community was located on Sorensen's property [see MRP,

Vegetation Map, Drawing 3-1 (12/26/07)] and is currently used for pasture and/or mowed to

sustain livestock (see Photograph 10).

As shown on Table 24, the most common species in this area were wiregrass, Missouri iris,

Kentucky bluegrass and aster (Aster sp.). The total living cover for this area was 86.50% (Table

25-A) and was comprised of53.84% grasses or grasslike species and 46.16% forbs (Table 25-B).

No woody species were present in the sample quadrats.

• 14

INCORPORATED

OCT 1 5 2009

Div. of Oil, Gas &Mining



• Woody species density in Sorensen's meadow was not measured for the same reasons as those

described in the Dames' meadow. It should be noted, however, that even fewer woody plants

were observed in this pasture, possibly due simply to different management techniques such as

the mowing mentioned above.

Sorensen's Meadow Reference Area

•

As mentioned, Sorensen's Meadow has not been proposed for future mining activities.

Therefore, revegetation in this area will not be conducted, so a reference for future standards will

not be needed.

Threatened & Endangered Plant Species Survey

No rare, endemic, threatened, endangered or otherwise sensitive species were found in the study

areas.

• 15
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Total Living Cover

DISCUSSION & SUMMARY

The total living cover of the areas proposed for disturbance by mining and related activities were

compared statistically with their respective reference areas. The statistical tests employed to

make these comparisons were Student's t-tests. When the total living cover of the proposed

disturbed pinyon-juniper community was statistically compared with the total living cover of

its reference area, the differences were not significant (Figure I-A). Likewise, when the total

living cover of the oak brush community was compared to its reference area, the differences

here were also non-significant (Figure I-B). Finally, when the total living cover of the proposed

• disturbed meadow community was compared to the cover of the reference area, the differences

again were non-significant (Figure 3-C).

Woody Species Density

•

Woody species densities of the proposed disturbed areas were also compared statistically to

representative reference areas. When the woody species density of the pinyon-juniper

community was statistically compared with the density of the reference area, Student's t-test

suggest that the reference area supported more woody species than the pinyon-juniper community

proposed for disturbance by the mining activities (Figure 2-A). Moreover, when the total density

of the proposed disturbed oak brush community was compared to its reference area, the
INCORPORATED
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•

differences were also significant - more woody plants occurred in the proposed disturbed area

(Figure 2-B). Lastly the woody species density of the proposed disturbed meadow community

was compared to the meadow reference area. Like the other density comparisons, the differences

were statistically significant, with many more individuals per acre occurring in the meadow

reference area (Figure 2-C).

Species Present and Composition

Reviewing the data summary tables show that the species present in the sample quadrats and

lifeform composition proportions for the areas proposed for disturbance were relatively similar

when compared to the respective reference areas.

Reference Area Considerations

Quantitative sampling was conducted in areas proposed for disturbance by coal mining-related

activities at the Coal Hollow Project near Alton, Utah. Reference areas chosen to represent

future standards for them were also sampled. Total cover (including total living cover, litter

cover, rock cover. and bareground) were recorded in the sample quadrats. Cover of each plant

species were also recorded including the frequency of occurrences of these species. Additionally,

lifeform composition of the understory cover was calculated. Finally, the woody species density

•
ofeach sample area was measured.

17

\NCORPORATEO

OCl , 5 2009

. ~ 0'\\ Gab <). \'Will IllIgOw. OI ,



• Statistical tests comparing specific parameters of the proposed disturbed and reference areas were

employed. When total living cover of the areas proposed for disturbance was compared to the

appropriate reference areas, the differences were non-significant suggesting that the cover

estimates were nearly identical. However, when woody species densities were compared, there

appeared to be differences between the proposed disturbed and reference areas.

Nevertheless, the findings do suggest that the reference areas may be appropriate, especially

when total living cover is concerned. Even though the woody species densities were dissimilar,

these reference areas would likely still be appropriate. It is often difficult to predict the most

18

•

•

appropriate number of woody species for wildlife habitat of animals supported on a given

community. Trees and shrubs provide forage and cover for many species, but too many woody

plants sometimes reduces available forage of understory herbaceous plants for other species. For

example, deer and elk can benefit by having oak brush for certain habitat requirements such as

cover for concealment, but too high density, or too many of these species per area, can exclude

other herbaceous and smaller woody species for forage and browse. In other examples, certain

landowners may prefer a minimal amount of woody species to enhance rangeland for domestic

livestock. Therefore, at the time of final reclamation, although the reference areas chosen to

represent standards for most parameters (Le. cover, composition and diversity), other

considerations can also be used to provide insight for woody species density standards.

Collaboration by biologists representing DOOM, DWR and ACD as well as input from the

landowners should be considered as a means to provide the woody species density standards. In

other words, a specific number ofplants per acre can be formulated for this standard - one1N~eOeRPnp.o."EO

Oel 1 :" 2009
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• botanists, wildlife biologists and landowners agree upon. For similar reasons the pasture lands

were not assigned a reference area for final revegetation standards. As describe in the Results

above, these areas were not represented in their natural or native condition within the permit area.

Final standards for revegetation success can be established for species cover, production and

woody species density values of these artificial plant communities with consultations by the same

group mentioned above. Finally, with the above considerations, the reference areas chosen for

revegetation success standards at the time of final reclamation should be appropriate.

•

• 19
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Table 1: Coal Hollow Project. Living Cover and Frequency by Plant Species (2007).

Pinyon-Juniper (Proposed Disturbed)
Mear Standard Percent

Percen Deviation Freouency
OVERSTORY

SHRUBS

Juniperus osteosperma 16.n 18.66 55.00

Pinus edulis 1.2~ 545 5.00

UNDERSTORY

SHRUBS

Artemisia nova 17.50 14~7 70.00

Juniperus osteosperma 5.75 8.9B 35.00

Pinus edulls 050 2.18 5.00

FORBS

GRASSES

Elymus elymoides 0.7t: 3.2/ 5.00

Elymus trachycaulus O.se 1.5C 10.00

Table 2: Coal Hollow Project. Total Cover and Composition (2007).

Pinyon-Juniper (Proposed Disturbed)
A. TOTAL COVER Mean Standard

Percent Deviation
OVERSTORY (0) 18.00 18.33

UNDERSTORY (u) 25.00 1140

Litter 22.55 19.66

Bareground 48.40 17.18

Rock 4.05 2.27

TOTAL LIVING (0 + u) 43.00 15.20

B. % COMPOSITION (u)
Trees & Shrubs 95.88 13.26

Forbs 0.00 0.00

Grasses 4.13 13.26

Table 3: Coal Hollow Project. Woody Species Density (2007).

Pinyon-Juniper (Proposed Disturbed)
Individuals

Per Acre
Artemisia tridentata 166.03
Artemisia nova 1627.12
Juniperus osteosperma 730.55
;"p.:;:in~us~e~d~U~IiS~ =~PORATEO

TOTAL ~'l
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Table 4: Coal Hollow Project. Living Cover and Frequency by Plant Species (2007).

Pinyon-Juniper (Reference Area)
Mean Standard Percent

Percen Deviation Freauency
OVERSTORY

SHRUBS

Juniperus osteospenna 9.00 13.56 40.00

Pinusedulis 2.50 10.90 5.00

UNDERSTORY

SHRUBS

Artemisia nova 17.7 12.70 8000

Juniperus osteosperma 3.75 6.68 30.00

Pinus edulis 2.25 5.5S 15.00

FORBS

GRASSES

Elymus elymoides 2.00 4.00 20.00

Elymus trBchycaulus 1.75 4.26 15.00

Table 5: Coal Hollow Proiect. Total Cover and Composition (2007).

Pinyon-Juniper (Reference Area)
A. TOTAL COVER Mean Standard

Percent Deviation
OVERSTORY (0) 11.50 16.05

UNDERSTORY (u) 27.50 11.35

Litter 19.00 14.20

Bareground 46.50 19.69

Rock 7.00 2.45

TOTAL LIVING (0 + uj 39.00 11.36

B. % COMPOSITION (u)
Trees & Shrubs 89.56 14.77

Forbs 0.00 0.00

Grasses 10.44 14.77

Table 6: Coal Hollow Project. Woody Species Density (2007).

Pinyon-Juniper (Reference Area)
SPECIES Individuals

Per Acre

..L:TQlLT!J;A~L ._.....,rrrr-ii4~a'p c>-rEO

Artemisia tridentata 158.05
Artemisia nova 3213.71
Juniperus osteosperma 632.20
Pinus edulis 210.73

•
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•
Table 7: Coal Hollow Project. Living Cover and Frequency by Plant Species (2007).

Pasture Lands (Proposed Disturbed)

Mean Standard Percent
Percen Deviation FreQuenev

SHRUBS

Artemisia tridentats 3_67 9.74 20.00

Artemisia nova 5.67 9.37 33.33

Chrysothamnus nauseosus 3.17 677 20.00

Rosa woodsfi 0.50 1.50 10.00

FORBS

Achillea miJIefolium 1.00 3.27 10_00

Astersp. 0.8 2.61 10.00

Iris missoun'ensis 0.8 3.67 6.67

/va axif/aris 4.50 8.69 26.67

GRASSES (and grass-likes)

Agropyron enstatum 3.83 6.28 30.00

Bromus /nerm/s 1.50 7.21 6.67

Bromus tee/orum 2_8 6.67 16.67

Elymus hispidus 6.50 12.f:2 30.00

Elymus smithii 3.00 8.23 20.00

Elymus traehycaulus 0.3 l.S0 3.33

Juncus arct/cus 0_50 1.98 6.67

Poa pralensis 5.8 13.8 16.67

Table 8: Coal Hollow Project. Total Cover and Composition (2007).

Pasture Lands (Proposed Disturbed)

A. TOTAL COVER Mean Percent Standard
Deviation

Total Living Cover 44.50 10.59

Litter 24.10 11.67

Bareground 29.63 10.53

Rock 177 1.48

B. % COMPOSITION (u)
Shrubs 30.19 26.65

Forbs 17.64 22.73

Grasses 52.16 25.41

Table 9: Coal Hollow Project. Woody Species Density (2007).

SPECIES Individuals
Per Acre

Pasture Lands (Proposed Disturbed)

•
Arlemisia tridentata 618.30
Arlemisia nova 348.50
Chrysothamnus nauseosus 303.53
Gutierrezia sarothrae 22.48
=-Ro;;s==a...;W~O:.:::;O::.:dS::.:.:ii --1,mNtar.c&~PATFO
TOTAL If@

OCl 1 5 2009

23 Div. of Oil, Gas &Mining



•

•

Table 10: Coal Hollow Project. Living Cover and Frequency by Plant Species (2007).

Oak Brush (Proposed Disturbed)
Mear Standarc Percent

Percen Deviation Freouency
OVERSTORY

SHRUBS

Juniperus scopulorum 1.7 76 5.00

Quercus gambelii 41.2~ 24.32 85.00

UNDERSTORY

SHRUBS

Artemisia tridentate 11.fO 15.91 4500

Juniperus osteosperma o.se 2.H 5.00

Juniperus scopulorum 2.75 7.3~ 15.00

Quercus gambelii 3.4C 4.91 35.00

Symphoricarpos oreophilus 5.50 9.9~ 35.00

FORBS

GRASSES

Bromus carinatus 0.2 1.09 5.00

POB pratensis 0.2 1.09 5.00

Table 11: Coal Hollow Project. Total Cover and Composition (2007)

Oak Brush (Proposed Disturbed)
A. TOTAL COVER Mean Standard

Percent Deviation
OVERSTORY (0) 43.00 22.49

UNDERSTORY (u) 23.75 12.23

Litter 61.25 15.24

Bareground 13.25 9.51

Rock 1.75 1.41

TOTAL LIVING (0 + u) 66.75 14.86

B. % COMPOSITION (u)
Trees & Shrubs 97,75 6.80

Forbs 0.00 0.00

Grasses 2.25 6.80

Table 12: Coal Hollow Project. Woody Species Density (2007).

•

Oak Brush (Proposed Disturbed)
SPECIES

Artemisia tridentata
Symphoricarpos oreophilus
Gutierrezia sarothrae
Juniperus osteosperma
Juniperus scopulorum
Quercus gambeJii
TOTAL

24

Individuals
Per Acre

888.89
1169.59

46.78
233.92
374.27

cljM~r..1EOil'1
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Table 13: Coal Hollow Project. Living Cover and Frequency by Plant Species (2007).

Oak Brush (Reference Area)
Mean Standard Percent

Percen Deviation Frequency
OVERSTORY

SHRUBS

Juniperus osteosperma 3.7" 11.2S 10.00

Juniperus scopulorum 1.75 7.0.: 5.00

Quercus gambeJii 47.75 23.21 8500

UNDERSTORY

SHRUBS

Artemisia tridentata 2.40 6.3L 15.00

Juniperus osreosperma 3.0e 9.14 10.00

Juniperus scopulorum 1.75 7.6 5.00

Pinus edulis o.se 2.18 5.00

Quercus gambelii 5.8 8.56 40.00

Symphoricarpos oreophilus 1.7 3.96 2000

FORBS

GRASSES

Poa pratensis 0.7 2.38 1000

Poa secunda 4.0e 7.00 30.00

Table 14: Coal Hollow Project. Total Cover and Composition (2007)

Oak Brush (Reference Area)
A. TOTAL COVER Mean Standard Deviation

Percent
OVERSTORY (0) 53.25 13.63

UNDERSTORY (u) 20.00 8.37

Litter 66.70 21.24

Bareground 8.30 13.49
Rock 5.00 16.07

TOTAL LIVING (0 + u) 73.25 12.68

B. % COMPOSITION (u)
Trees & Shrubs 66.92 43.92

Forbs 0.00 0.00

Grasses 33.08 43.92

Table 15: Coal Hollow Project. Woody Species Density (2007).

Oak Brush (Reference Area)
SPECIES

Artemisia tridentata
Juniperus osteospenna
Juniperus scopulorum
Pinus edufis
Quercus gambelii
S6"t0ricapos oreophifus

INCORPORA.TEO

Individuals
Per Acre

209.16
26.14

130.72
52.29

1333.37
339.88

2091.57

25
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Table 16: Coal Hollow Project. Living Cover and Frequency by Plant Species (2007).

Meadow Community (Proposed Disturbed)

Mean Standard Percent
Percen Deviation Freauency

SHRUBS

Artemisia nova 1,5C 6.54 5,00

Rosa woodsii 11,n 12,07 60.00

FORBS

Achillea mlllefol/um 3.50 6.7 40.00

Eqursetum arvensis 0.75 2.38 10.00

Iris missouriensis 24.0C 13.1 ~ 95.00

GRASSES (and grass-likes)

Carex microptera 7.75 10.43 30.00

E/ymus lanceo/atus 1.25 3.11 15.00

Elymus smithii 0.25 1.09 5.00

EJymus trachycautus 0.50 2.18 5.00

Juncus arcticus 24.00 9.9 100.00

Koe/eria nitida 1.5C 4.77 10.00

Ph/sum pratensis 0.5e 2.'-8 5.00

Poa pratensis 7.5e 7.66 60.00

POB secunda 1.2 3.11 15.00

T:lhlp 17' ~n:ll .. - Tnt:ll ~nvpr :Inti .. l?nn7\

Meadow Community (Proposed Disturbed)
A. TOTAL COVER Mean Standard

Percent Deviation
Total liVing Cover 86.00 7.18

Litter 8.25 4.69

Bareground 4.05 1.96

Rock 1.70 3.05

B. % COMPOSITION (u)
Shrubs 15.88 15.08

Forbs 32.54 16.94

Grasses 51.58 13.82

Table 18: Coal Hollow Project. Woody Species Density (2007).

•

Meadow Community (Proposed pisturbed)
SPECIES

Rosa woodsii

TOTAL

26

Individuals
Per Acre

384.06

INCORPORATED
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• Table 19: Coal Hollow Project. Living Cover and Frequency by Plant Species (2007).

Meadow (Reference Area)
Mean Standard Percent

Percen Deviation Freauencv

SHRUBS

Rosa woodsii 9.7 9.6S 65.00

FORBS

Achillea millefolium 0.2 1.09 5.00

Iris missouriensis 32.37 12.50 100.00

GRASSES (and grass-likes)

EJymus lanceolatus 0.5e 1.50 10.00

Juncus arcticus 33.0C 13.55 100.00

Poa pratensis 11.0C 14.2C 60.00

Poe secunda 1.2e 3.8~ 10.00

Table 20: Coal Hollow Project. Total Cover and Composition (2007).

Meadow (Reference Area)

A. TOTAL COVER Mean Percent Standard
Deviation

Total living Cover 88.50 5.94

Litter 7.85 4.98

Bareground 2.65 2.03

Rock 1.00 0.00

B. % COMPOSITION (u)

Shrubs 11.04 11.01

Forbs 37.38 13.75

Grasses 51.57 13.78

Table 21: Coal Hollow Project. Woody Species Density (2007).

SPECIES Individuals
Per Acre

Meadow (Reference Area)

Rosa woodsii 2225.69

TOTAL 2225,69

•
INCORPORATED
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• Table 22: Coal Hollow Project. Living Cover and Frequency by Plant Species (2007).

Dames' Meadow
Mean Standartl Percent Frequency

Percen Deviation
SHRUBS

Rosa woodsii 4.2 13.06 25.00

Salix exigua 0.2 1.09 5.00

FORBS

Castilleja exllis 0.5e 1.50 1000

Iris missouriensis 13.5e 17.83 45.00

Po/anti/la anserina 0.5C 1.50 10.00

Helianthalla unif/ora 31.0C 26.7f 95.00

GRASSES (and grass-likes)
Csrex microptera 0.50 2.1S 5.00

Juncus arcticus 23.50 11.41 100.00

Pos pratensis 8.50 12.8: 45.00

•
Table 23: Coal Hollow Project. Total Cover and Composition (2007).

Dames' Meadow
A. TOTAL COVER Mean Standard

Percent Deviation
Total Living Cover 82.50 7.83

Litter 13.35 7.23

Bareground 3.00 1.64

Rock 1.15 0.36

B. % COMPOSITION (u)
Shrubs 4.97 13.76

Forbs 54.00 20.34

Grasses 41.04 22.28
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Table 24: Coal Hollow Project. Living Cover and Frequency by Plant Species (2007).

Sorensen's Meadow

Mean Standard Percent
Percen Deviation FreQuency

SHRUBS

FORBS
Astersp. 6.00 718 55.00

Equisetum ervensis 1.00 2.00 20.00

Erigeron sp. 0.2 1.09 5.00

GenUana affinis 1.25 2.68 20.00

Iris missouriensis 30.50 7.57 100.00

Potentilla anserina 07 1.79 15.00

Verbascum thapsus 0.25 1.09 5.00

GRASSES (and grass-likes)
Carel( microptare 3.5C 9.2 15.00

Elymus smithil 0.50 1 5C 10.00

Juncus STeticus 33.00 11 34 100.00

Koe/eria n/tida 0.50 2.18 5.00

Poa pratensis 7.00 731 55.00

Poa secunda 0.50 2.1€ 5.00

Scirpus americanus 1.50 4.7/ 10.00

Table 25: Coal Hollow Project. Total Cover and Composition (2007).

Sorensen's Meadow

A. TOTAL COVER Mean Standard
Percent Deviation

Total Living Cover 86.50 3.91

Litter 6.85 3.29

Bareground 5.60 2.60

Rock 1.05 0.22

B. % COMPOSITION (u)
Shrubs 000 0.00

Forbs 46.16 8.48

Grasses 53.84 8.48

INCORPOQ t\TFO
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•
FIGURE 1. STUDENTS T-TEST - Total Living Cover Comparisons Between Proposed Disturbed and
Reference Areas (2007).

•

A.
Pinyon-Juniper

Proposed Disturbed:
Reference Area:

B.
Oak Brush

Proposed Disturbed:
Reference Area:

C.
Meadow

Proposed Disturbed:
Reference Area:

x = mean
s = standard deviation
t = Student's t-value
df = degrees of freedom
SL= Significance Level
N.S.=Non-Significant

5<=43.00; s=15.20
5<=39.00; s=11.36

5<=66.75; s=14.86
5<=73.25; s=12.68

x=86.00; s=7.18
5<=88.50; s=5.94

30

t = 0.943; df =38 , SL=N.S.

t = 1.488 ; df = 38, SL=N.S.

t = 1.200; df = 38, SL=N.S.
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•
FIGURE 2. STUDENT'S T-TEST - Woody Species Density Comparisons Between Proposed Disturbed
and Reference Areas (2007).

•

A.
Plnyon-Junlper

Proposed Disturbed:
Reference Area:

B.
Oak Brush

Proposed Disturbed:
Reference Area:

C.
Meadow

Proposed Disturbed:
Reference Area:

>< = mean
s = standard deviation
t =Student's t-value
df = degrees of freedom
SL= Significance Level
p = probability
N.S.=Non-Significant

><=2656.53; s=1495.02
><=4214.70; s=2153.56

5<=3742.70; s=1891.96
><=2091.57; s=1134.18

x= 384.06; s= 494.12
><=2225.69; s=2323.34

31

t = -2.658; df =38, SL=p<.05

t = 3.347; df =38, SL=p<.05

t = -3.467; df =38, SL=p<.05
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COLOR PHOTOGRAPHS
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SAMPLE AREAS
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Photograph 1: Pinyon-Juniper (Proposed Disturbed)

Photograph 2: Pinyon-Juniper (Reference Area)
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Photograph 3: Pasture Land (Proposed Disturbed - North)

Photograph 4: Pasture Land (Proposed Disturbed - South)

Appendix 3-4 P-2
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Photograph 5: Oak Brush (Proposed Disturbed)

Photograph 6: Oak Brush (Reference Area)
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Photograph 7: Meadow (Proposed Disturbed)

Photograph 8: Meadow (Reference Area) INCORPORATED

OCT 15 2009
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Photograph 10: Sorensen's Meadow
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INTRODUCTION
Alton, Utah is home to a greater sage-grouse (Centocercus urophasianus)

population that resides year-round within the Alton valley region. This population

has persisted in this region for many generations in spite of significant habitat

alterations and human-related impacts (e.g. farming, livestock, traffic). In addition

to the resident sage-grouse population, shallow coal beds are present that can

only be extracted using surface mining operations. Alton Goal Development, LLG

(AGO) has developed a plan to remove these coal reserves while providing habitat

conservation efforts and improvements that will enhance habitat conditions both

during and after mining activities.

The sage-grouse population near Alton has been the subject of research

over the past few years by biologists representing the Utah Division of Wildlife

Resources (UDWR), the Bureau of Land Management (BLM), Southern Utah

University (SUU) and AGO. In previous versions of this appendix, Petersen (2006)

described some of this research as well as provided a summary of ecological

factors, historical considerations, biological requirements, and mitigation

suggestions related to the sage-grouse population in the Alton area.

A follow-up report was prepared (Petersen 2007) as an update to the on­

going research as well as habitat mitigation that has been conducted since 2006.

In addition to reporting results of research and mitigation on the Alton sage-grouse

population, information was also provided regarding another larger population

(Hoyt's Ranch) located near the town of Hatch, Utah. Moreover, additional

mitigation and habitat improvement ideas were proposed in that document.

Since that time, results from the current onsite sage-grouse research has

been provided. Proposed mitigation and habitat restoration ideas have also been

submitted for review by biologists from the State of Utah, Division of Oil, Gas &

Mining (DOGM) and UDWR. Finally, AGO's mine plan has been finalized as a

permit application for the regulatory agencies, thus providing more details about 0

how the land in the Alton area will be disturbed, mined and later reclaimed,tNCORPORATE.

• OC1 , ~. 2009
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After consultation with biologists representing the regulatory agencies, land

managers, academia and the coal mine operator, the primary goals for the Alton

sage-grouse population includes:

• Creating a corridor between north (Hoyt's Ranch) and south (Alton)
populations for the purpose of promoting gene transfer and sustaining the
Alton population during and after mining activities.

• Creating a conservation area for the sage-grouse that will not be mined.

• Enhancing current sage-grouse habitat by reducing juniper trees in the area
and restoring desirable perennial plant species.

• Restoring sagebrush communities disturbed by mining activities to enhance
sage-grouse habitat.

• Using decoys to shift breeding activities to alternate lek sites in Sink Valley.

• Restoring the Alton lek site to its original ecological structure and function.

• Monitoring sage-grouse distribution patterns at both Alton and Hoyts Ranch.

• Controlling predators through cooperation with official state and/or federal
predator control agencies and organizations.

• Minimizing impacts to the birds from the mining activities.

The purpose of this report is to describe the habitat conservation and mitigation

efforts that will be implemented to sustain the existing population and provide

optimal habitat conditions after mining is complete. This plan includes 1)

reestablishing connectivity with the nearby Hoyts Ranch sage-grouse population,

thereby facilitating migration and reestablishment, 2) reducing juniper tree density

in existing key habitats throughout the valley, 3) preserving a sage-grouse habitat

"conservation area", and 4) restoring sagebrush habitats after topsoil has been

replaced using a suite of shrub, perennial forb and perennial grass species. 5)

establishing forbs that provide critical forage for hens and chicks during brood­

rearing phases of their life cycle, and 6) to aid birds in shifting mating efforts from

the originallek to alternative sites with comparable biotic and abiotic COndi\~~t\l'ot\~'EO
, ,.,~"n
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PROPOSED MITIGATION AND MANAGEMENT PLAN

Reestablishing Connectivity Between Alton and Hoyts Ranch

The Alton sage-grouse population occurs at the southernmost extent of the

range of the species. Historically, additional populations occurred further south

toward the town of Kanab, Utah. However, these populations no longer exist in

these areas, likely due to habitat loss and fragmentation (Connelly et al. 2004). In

the Alton area, adequate sage-grouse nesting, brood rearing, and winter habitat

are at low levels, limited primarily by habitat alteration and fragmentation by juniper

encroachment and stand development. Other potential impacts include agricultural

practices, urban development, and predation. Utah juniper (Juniperus

osteosperma) and pinyon pine (Pinus edulis) invasion confines intact sagebrush

stands throughout the valley limiting nest site and brood rearing habitat availability.

Habitat fragmentation between Hoyts Ranch and Alton has likely disrupted

migration and gene flow between these two populations. Greater connectivity can

facilitate more rapid recovery of the bird population after the disturbance and

increase resistance with greater genetic diversity in the population. Recently,

private land owners from Alton have been working to reestablish a migratory

corridor between Hoyts Ranch and Alton by clearing juniper and Gambel oak

(Quercus gambelil) and reseeding open areas with a seed mix consisting of

perennial grasses and forbs. According to Nicki Frey, professor of wildlife biology

at Utah State University, migration activities between the two leks has been

observed since corridor development began (personal communication September

2009). The actual use of this corridor by sage-grouse for landing and resting will be

assessed by monitoring birds that were radio-collared at Hoyts Ranch in spring

2009 or birds that will be collared at later dates.
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Establishment of a Core Sage-Grouse Conservation Area

The east end of the valley maintains one of the few remaining intact sagebrush

stands in the valley. This area, which is approximately 72 acres in size, is located

northeast of the lek and provides sites for roosting and potentially nesting and

brood rearing during the breeding season (see Coal Hollow Project, Mining &

Reclamation Plan, Vegetation Map, Drawing 3-1). This area will not be mined,

rather, it will be preserved to create a harbor area for continued nesting and brood

rearing habitat. Within this "Conservation Area", habitat will be protected and

enhanced for sheltering displaced sage-grouse, especially during the breeding and

brood-rearing seasons.

All juniper trees that encroached into this area's sagebrush community have

been removed. Over 10,000 individual trees were cut and removed, subsequently

reducing impacts to the sagebrush community (Figure 3). The method for

accomplishing this was the use of a tract excavator. In 2007, an excavator was

used to remove invading juniper trees from the conservation area ranging in size

from 6-15' (Figure 3). Using this method, trees were rapidly extracted from the soil,

piled, and burned. In addition to juniper, Gambel oak (Quercus gambeliJ) was also

removed (in particular along the eastern foothills) to expand the sagebrush

community and provide greater suitable habitat for sage-grouse. Like juniper, oak

serves as a potential perching site for hunting raptors and ravens, however,

because of its high stem density and rapid resprout capability, extensive control of

this species is not warranted.

5
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Figure 3. Mechanical removal of juniper within the proposed conservation area.

In addition to juniper and oak removal, sagebrush treatments (mechanical) can

be applied to reduce shrub density in small areas (patches) and to create a more

diverse habitat. Within these areas, forb species that are known to be important

sage-grouse food will be seeded and established to provide an additional food

source for hens and chicks, primarily during the brood rearing period. Grasses will

also be seeded to provide additional hiding cover and a potential source of insects

for chick foraging. These treatments will initially be done in a few, relatively small

areas to determine whether forb and grass densities actually do increase and if

birds are observed using these areas for foraging. If successful, these treatments

can then be used in other areas where benefits are expected. Maintaining optimal

shrub cover for nesting, brood rearing, predator avoidance, roosting, and as a

source of shelter will remain the highest priority for these sites. Shrub treatments

will be designed to create a mosaic plant community pattern, reducing only those
:TED

stands that have higher shrub cover than levels recommended by Cont\'~R\3RW"')

for nesting and brood rearing. 0(,1 , 51009
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Along the western edge of the Conservation Area, a natural topographic terrace

covered with perennial vegetation provides a partial visual and auditory barrier

between birds in the conservation area and mining activities. Additional topsoil

stockpiles, however, will not be placed to augment this barrier because of a

concern that predators could use these as hunting perch sites.

Reduction of Juniper Trees Within Key Habitats of the Alton Area

Research continues to emphasize the importance of intact sagebrush habitats

in providing the resources sage-grouse require throughout their life cycle. This

includes the necessity of sagebrush (Artemisia spp.) as the primary source of

cover, food, and breeding (Crawford et al. 2004, Connelly et al. 2004, Gregg et al.

1994). Connelly et al. (2004) suggest that productive sage-grouse nesting habitat

includes sagebrush that has both horizontal and structural diversity with an

understory dominated by native grasses and forbs which provide a food source of

insects and forbs as well as concealment from predation (Connelly et al. 2000,

Connelly et al. 2004). With an increase in juniper, sagebrush steppe communities

rapidly decline (Miller et al. 2000, Connelly 2004). Pinyon - Juniper forests have

increased within sage-grouse habitat by as much as 18.9 million acres and

continue to expand in the absence of fire (Miller et al. 2000).

In the Alton area, evidence of widespread juniper impacts on the sagebrush ­

grassland ecosystem can be observed (Figure 1). Cursory assessments of sage­

grouse habitat conditions within the valley indicate that the cover, density and

biomass of living sagebrush and herbaceous plants occurring in the intercanopy of

these juniper woodlands is lower than in open sagebrush stands (Figure 2). Data

collected from radio-collared birds confirms that these birds do not rely on juniper

encroached sites for nesting and brood rearing (Frey 2008).

lNCORPORATEO
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Figure 1. Intact sagebrush community being encroached by Utah juniper.

•

Figure 1. Juniper and pinyon dominated plant communities located 50m west of
the country road between Alton and Sink Valley.

Follow up quantitative sampling was conducted in the pinyon-juniper and

sagebrush communities of the Alton area (Collins, 2007a; Collins, 2007b). When

comparing reference areas of these two communities (reference areas are those

areas chosen to represent future revegetation success standards), the total living

understory cover of the sagebrush area was 60.50% compared to 27.50% for the

pinyon-juniper community. Additionally, the sagebrush understory cover was

comprised of 38.51 % forbs and grasses as opposed to only 10.44% il'1 tre 6 AiEO

juniper community. Finally, woody species density in the sagebrush com~.~nlity 2:')9
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consisted of 8,331 individuals per acre, of which over 900/0 were sagebrush plants.

In the pinyon-juniper community the woody species density was estimated at 4,215

individuals per acre, many of which were pinyon pine and Utah juniper trees.

Within the past few years, sage-grouse habitat was improved within the Alton

region by removing juniper and pinyon pine trees using bullhogging technology.

Following tree removal, radio collared birds were observed the next year utilizing

these stands where they had not been found before (personal communication with

Nicki Frey 2007). The primary benefit of this work was a reduction in trees that

compete with sagebrush and herbaceous plant species while maintaining trees

that could be used for roosting (primarily during hot summer months). Over time,

shrub and herbaceous biomass production and plant cover will likely increase

compared to pretreatment levels, even though recovery of perennial plants has

been slow. To improve nesting habitat, tree removal has been important for

returning disturbed communities to sagebrush dominated sites recommended for

sage-grouse habitat (Connelly 2004). Juniper provides perching sites for

predatorial birds, obstructs the ability to observe predators from a distance, and

impairs intercanopy and understory plant community structure. Furthermore,

remaining trees provide a seed source for more rapid reinvasion in the intercanopy

space which can lead to a more rapid exclusion of sage-grouse habitat in that

area.

In southeast Oregon and northwest Nevada, over 1,200 nest sites were located

from 1995 to 2003. The majority of sage-grouse nest sites occur in intact

sagebrush and bitterbrush/sagebrush stands which lacked juniper trees. Western

juniper occurs throughout the region and within 10 km of both leks, however, birds

have never been observed nesting within juniper woodlands. In Canada, 90% of all

identified nest sites occurred under sagebrush plants (Aldridge and Bingham

2002). In Colorado, birds nested 94% of the time under sagebrush (Petersen

1980). Other plant species that provided nest sites included greasewood,

bitterbrush, rabbitbrush, horsebrush, snowberry, shadscale, mountain-rr,~~ORA1ED

• and basin wildrye. While sage-grouse nesting under juniper limbs or near j'dt~er t: 2009
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has been reported (i.e. Colorado), it is generally agreed that sage-grouse nest

away from juniper stands, in particular closed or nearly closed canopy woodlands

(Miller 2005). At a recent sage-grouse conference held in Mammoth Lakes,

California (July 2008), a group of 4-5 sage-grouse biologists were questioned on

their attitude about nesting habitat and juniper. The group unanimously stated that

optimal nest site habitat is void of juniper trees. Complete juniper removal from

sage-grouse habitat was identified as a primary objective for improving sage­

grouse nesting habitat throughout the range of the species. Holloran (2008) also

agreed that optimal habitat would include large-scale removal of juniper. In addition

to nesting habitat, brood rearing habitat is also impacted as plant structure and

forage availability are reduced and the potential for predation is increased with

juniper encroachment.

According to Crawford et al. (2004), sage-grouse managers should understand

that without purposeful habitat management such as juniper removal, sage-grouse

habitat quality may decline. To improve habitat conditions in the Alton area, and to

increase connectivity with the neighboring Hoyts Ranch population, large-scale

juniper removal is recommended. With aggressive revegetation of native shrub

species (e.g. Artemisia spp, Purshia tridentata) , including the use of transplants to

increase more rapid sagebrush establishment and establishment of herbaceous

species (in particular sage-grouse forage species), habitat conditions can be

improved to ensure greater habitat availability for nesting and brood rearing. Tree

removal increases resources available for shrub and herbaceous plant

establishment and growth. In the Alton area, it is likely that birds will identify

adequate sites for roosting following tree removal, using sagebrush plants or

juniper trees at the juniper woodland fringe. More significant is the long-term

benefit from having greater area for hens to nest and raise their brood. While

research is needed to provide further evidence of the impacts of juniper on sage-

grouse habitat, an assessment from sage-grouse biologists and wildlife habitat

biologists have concluded that juniper impacts are detrimental to sa~~ai\§)RA"EO

nesting and brood rearing habitat. OCl" \ 5 2009
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• Any future tree removal treatments will be completed outside the avian nesting

season. This does not include any tree removal that will occur during the mining

process.

Restoration of Sagebrush Habitat

After mining has been completed, reclamation specialists will return the original

grade and valley form to approximate pre-disturbance conditions. An emphasis

will be placed on restoring sagebrush ecosystems. Reclamation will include

seeding similar plant species with comparable plant composition, structure and

function as those of the original plant community. Final reclamation seed mixtures

have been formulated to include forb species critical for survival of hens and their

chicks.

11

Seed mixes that will be used for reclamation consist of native shrub, grass and

forb species that will provide cover and food for sage-grouse. Bareroot or

containerized sagebrush and bitterbrush transplants will also be planted (in

• additional to sage-grouse preferred forb species) to enhance sagebrush

ecosystem restoration (see Coal Hollow Project, Mining & Reclamation Plan,

Chapter 3, Revegetation Seed Mixtures).

Aiding in Shifting Mating Activities Away from the Historic Lek During Mining

Lekking occurs in the lowlands of Sink Valley (Figure 4). This area will be disturbed

during mining, potentially displacing birds from typical mating activities. To

encourage mating behavior during the breeding season, decoys and mating calls

will be used to lure birds to nearby alternative sites positioned away from the

disturbed area. Research has shown that birds will shift mating activities toward

decoys and recorded bird calls (Eng et al. 1979). Both silhouette and 3­

dimensional decoys (with bright white coloration) will be used to encourage sage­

grouse mating activity. ACD will notify UDOGM, in writing, 30 days prior to

beginning the decoying. ~. INCORPORA1EO
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Restoration of Lekking Habitat
The current lek is located in a low-growing pasture in the south end of the

proposed mining area. The lek is dominated by perennial grasses and forbs.

Following mining, this site will be seeded with similar perennial species occurring

at the lek prior to disturbance. Several studies demonstrate the plant structure of

greater sage-grouse leks. They are described as occurring in sparsely vegetated

areas (surrounded by sagebrush communities) that provide escape and protection

from predators (Gill 1965, Connelly et al. 1981, Connelly et al. 2000, Call and

Maser 1985, Crawford et al. 2004). After mining, the Alton lek will be restored to

resemble pre-disturbance conditions. Plant species will be seeded to most closely

represent the original lekking environment. Depending on post-mining soil water

conditions and the presence of dominated perennial grass species, vegetation

growth of seeded species may exceed the height tolerated by displaying sage­

grouse during the lekking period. Additionally, weedy species may occur that grow

taller than conditions typical of sage-grouse lekking habitat. With excessive plant

growth, sage-grouse may choose not to attend the lek for display.

If needed, the reduction of plant growth may be required to create "sparsely

vegetated conditions" (Figure 4) within the lekking area, by reducing both living and

decadent plant materials. In cases where grass growth at the restored lek exceeds

this maximum height requirement, ACD will work with the DWR prior to any

vegetation treatments to identify optimal methods for vegetation management on

the lek.

cc. f , '57,:J9
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Sage-grouse Monitoring

The mine will rely on the OWR to obtain accurate lek counts each spring and to

assist the mine in monitoring sage-grouse population patterns during mining

activities. ACO will include the OWR sage-grouse lek count data for Alton and

Hoyts Ranch in the annual report. In March 2009, 15 sage-grouse (14 males, 1

female) were collared from the Hoyts Ranch area and are being monitored by

seasonal technicians. The data collected from this activity will provide information

regarding sage-grouse habitat use patterns and connectivity between these two

neighboring populations. Monitoring will continue as long as the birds are living, the

collars function, and additional birds can be trapped and collared for long-term

monitoring objectives.

ACO will meet with UOOGM at least six months prior to mining the Sage

Grouse lek area to discuss the potential for minimizing impacts to the birds while

mining the lek.

Predator Control

Predators are recognized as having a potentially significant contribution to

population declines in reduced sage-grouse numbers within the Alton area. ACO

will commit to coordinating with the appropriate government agency to help

implement a predator control program. ACO will not conduct the actual predator

control directly, but will assist the appropriate agency with developing plans and

implementing this program.

INCORPORATED

OCT 152009

Div. of OU, Gas &Mining

13



• CONCLUSIONS &SUMMARY

Surface coal mining activities have been proposed south of the town of Alton,

Utah. The southern-most sage-grouse lek is known to occur within the boundaries

of the proposed mining. As a result of recent and on-going research on the known

Alton sage-grouse populations, it is believed that if current land management

practices and habitat fragmentation trends continue, this population will likely be

extirpated from the area.

•

•

There are several activities that could be accomplished to preserve and even

enhance the sage-grouse habitat in the Alton area. First, measures to minimize

impacts to the birds from the mining activities must be implemented. Next,

enhancement of sage-grouse habitat has been achieved by removing juniper trees

that have encroached into sagebrush communities. Additionally, juniper and

Gambel oak have been removed north of Alton to create a migratory corridor

between the Alton and Hoyts Ranch sage-grouse populations. This corridor allows

for emigration into the Alton area, supplementing local populations and enhancing

genetic diversity. Recently, sage-grouse were observed migrating between these

two populations, likely a response to the greater connectivity provided corridor

improvements (tree removal and habitat restoration). A Conservation Area will be

established that will not be mined within the Coal Hollow permit area. Restoration

of lands disturbed by mining will be conducted that improves and increases the

amount of sage-grouse habitat in the Alton area. Decoys will be used to entice

birds to shift breeding activities away from mining activities, collared birds will be

monitored regularly, and ACD will work with state predator control specialists to

reduce impacts to the population from the diverse group of predator species living

in the Alton area. All habitat enhancement and reclamation activities will be closely

monitored throughout the life of the proposed mine.

iNCORPORATED
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CHAPTER 4

R645-301-400. LAND USE

410. REGIONAL LAND USE

Land use and agricultural production in the Coal Hollow Project region centers around
livestock production. Rangeland use for cattle grazing is the predominant land use in the
Region. The majority of the land is classified as unimproved rangeland.
Some farming is done within the surrounding lands but crop choice and production levels
are severely restricted by climate, soil, and water availability conditions. Alton and Sink
Valley incur frequent early spring frost conditions as a result of cold air drainage into
these low-lying valleys. These conditions and the resultant short growing season restrict
crop choice to the more hardy wheat and small grain crops and alfalfa hay.
This land is also used as watershed, recreational hunting, and wildlife habitat.

Within the permit boundaries, all lands and mineral resources are owned privately. These
lands are mainly used for grazing, and native wildlife habitat.

411. ENVIRONMENTAL DESCRIPTION

The permit area is within elevations 6840 feet and 7000 feet. It incorporated valley floors
and hills, cradled between the Dixie National Forest. Climate is largely determined by
local topography and the location of the area relative to the principal sources of moisture,
the Pacific Ocean and the Gulf of Mexico. The existence of barriers between southern
Utah and these moisture sources produces the dry temperature climate for which this area
is renowned. A weather station was constructed in the summer of2005 to monitor,
monthly, precipitation, Temperature, Wind direction and speed, and is shown in
Photographs 4-1 and 4-2.

Winter season Pacific storms reaching the Utah area must first cross the Sierra Nevada
and Cascade Ranges to the west. Lifting of the air masses during passage over these
barriers result in the majority of the moisture in the air condensing and falling out as
precipitation. Thus, air mass reaching southern Utah from the west is generally dry and
the associated precipitation is light. A similar barrier to moisture from the Gulf of Mexico
can be found in the Rocky Mountains east of southeast Utah. During the summer, moist
air masses do move into the southern part of Utah from the Gulf of California.
Precipitation usually falls as thundershowers associated with these air masses.
Precipitation for the area generally averages 16 inches per year. Temperature varies from
a mean maximum temperature of 92 degrees during the summer months to a mean
minimum temperature of 18 degrees during the winter months. Maximum snow depths
average about 12" but usually melt fairly rapidly.

INCORPORA1EC
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permit area average about eight miles per hour. Higher wind speeds are usually associated
with the passage of frontal systems or thunderstorms, generally during the springtime.

411.100 Premining Land Use Information

The premining use of the land within the permit boundaries is grazing, and wildlife
habitat.

Rangeland use for cattle grazing is the predominant land use in the Alton Coal area.
Together with lands too steep or unproductive for cattle grazing, these two lands account
for 90% of land commitments.

The land within the permit area consists of unmanaged expanses of rolling to steep
Pinion-Juniper landscapes, sagebrush and mountain brush, meadow, and pasture land.
Some cattle grazing occurs within the pastureland, but is limited due to the short growing
season.

Agricultural crop production is sustained on some land east of the permit area. 85% to
90% of this crop is not harvested, but is used for cattle grazing. Crop lands located north
of the permit area and south of Alton are devoted to hay production for on-ranch winter
cattle feed. Exhibit 4-1 reflects land use within and around the permit area. Photographs
4-3 and 4-4 show actual layout of Crop land and Grazing land.

Wildlife habitats within the mine area are reflected on Drawings 3-2 through 3-5. Black
Bear, Rocky Mountain Elk, Mule Deer, and Greater Sage Grouse are some wildlife that
uses the lands within the Permit area.

After reclamation, the mining area will be restored to support uses it was capable of
supporting prior to mining. Vegetation will be restored to provide habitat and a food
source for wildlife. Access roads, fence lines, and supporting structures will be
reconstructed pursuant to the wishes of the surface landowner.

Utility corridors and other Right-of-ways

Kane County maintains a county road, County Road 136, which runs north-south through
the western part of the permit area. This is reflected on Drawing 1-1. Alton Coal
Development, under the direction and in corporation with Kane County, plans to
temporarily relocate county road 136, east while mining operations commence to the west.
This is reflected on Drawing 5-1. After mining is completed below the now existing road
bed, the county road will be moved back to its original, permanent location and
constructed as required by Kane County Road Department.
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Acreage of crop land under production:
Sorensen: 90 acres (approximate)
Johnson: None currently
Dame: None currently
Pugh: None currently
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411.110 Surface Land Status/Mine Plan Area

Ownership of the surface rights within and contiguous to the mine plan and permit area is
shown on Drawing 1-3. The surface within the permit area is privately owned and leased
by Alton Coal Development, LLC. The contiguous lands, outside the permit area, are
administered by Bureau of Land Management, along with other private owners, as
reflected on Drawing 1-3.

Alton Coal Development believes that the mining of the permit area will enhance the post­
mining use of the land. Some gullies and rills will be eliminated. Drainages will be
enhanced allowing a better use of land. Wildlife habitat will benefit from the planting and
reclamation of lands for that purpose. Reclamation will be constructed to the final
landform shown on Drawings 5-35 and 5-36.

411.120 Land Capability

The Coal Hollow Project Area has several land uses ranging from wildlife habitat to
pasture land. Current vegetative cover and productivity of the plant communities in the
permit area are shown in Chapter 3 (321.100 through 321.200). Soil resources
information of the permit area is provided in Chapter 2 (222.100 through 222.400).
Topography of the area is described in several chapters, but specifically in Chapter 6.
Current hydrologic conditions of the permit and adjacent areas to the project are provided
in Chapter 7.

411.130 Existing Land Uses/Land Use Classifications

Kane County has zoned the area within the permit boundaries and surrounding area as
Agriculture.

411.140 Cultural and Historic Resource Information

A cultural resource inventory was conducted by Montgomery Archaeological Consultants
Inc. (MOAC) in June 2005 for Alton Coal Development, LLC. The project area is located
in the Sink Valley area in the Alton Amphitheater. This survey covers the entire permit
area, approximately 433 acres, all of which are on private property.

The inventory resulted in the documentation of one previously recorded
historic/prehistoric site, five previously recorded prehistoric sites, and nine new
prehistoric sites. Five eligible sites will be affected by mining operations. These five
locations will require a data recovery treatment plan.

Appendix 4-1, Cultural resource inventory of Alton Coal Developments Sink Valley- PORATEO
Alton Amphitheater Project Area, Kane County, Utah, reflects maps, photographs, anlNCQR
results of the inventory. OCT 152009

Div. of OH, Gas &Mining
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• 411.141 Cultural and Historic Resources Maps

Cultural and Historic Resource Maps are included in Appendix 4-1.

411.141.1 Boundaries of Public Parks

There are no public parks in the permit area. There are known archeological sites as
reflected in the Montgomery survey, Appendix 4-1.

411.141.2 Cemeteries Located within 100 feet

No cemeteries exist within the permit area or within 100 feet of the permit area or within
any adjacent area subject to potential impacts.

411.141.3 Trails, Wild and Scenic Rivers System

No trails or wild and scenic rivers or study area rivers exist within the permit area or areas
of potential impact.

•
411.142 Coordination with the State Historic Preservation Officer

Coordination with the State Historic Preservation Officer (SHPO) will take place prior to
any mining. Clearances will be obtained through SHPO by means of Phase Testing, a
data recovery treatment plan, or other appropriate mitigation processes.

The Permit area is not within any publicly owned parks or places listed on the National
Register of Historic Places.

411.142.1 Adverse Impacts on publicly owned parks or places listed on the National
Register of Historic Places.

The Permit area is not within any publicly owned parks or places listed on the National
Register of Historic Places.

411.142.2 Valid Existing Rights / Joint Agency Approval

The Permit area is not within any publicly owned parks or places listed on the National
Register of Historic Places.

411.143 Mining on Historical Resources

•
Alton Coal Development determines there will be no significant effects of mining on
historical resources. Alton Coal Development proposes there will be no impacts on
mining on human values, cultural or historical.

4-5
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411.143.1 Collection of Additional Information

Alton Coal Development will continue to conduct field investigations when determined
needed.

A map showing the survey area already investigated for archeological importance is
included in Appendix 4-1.

411.200 Previous Mining

There has been no mining within the permit area.

412 RECLAMATION PLAN

412. Reclamation & Land Use

412.100. Postmining Land Use Plan

A description of the proposed land use following reclamation of the mined areas has
been provided in this section of the MRP. The discussion includes the utility and
capacity of the reclaimed land and the relationship of the proposed uses to existing
land use policies and plans, as well as the desires of the current landowners.

412.110. Postmining land use will be achieved by following the detailed reclamation
plan included in the MRP. The reclamation plan includes descriptions for structure
removal, excess spoil and mine waste disposal, backfilling, compacting, and regrading
(Chapter 5); soil handling and stabilization (Chapter 2); revegetation techniques
(Chapter 3); measures to control sediments during mining and reclamation activities
(Chapter 7).

412.120. Grazing Management Plans

Consultations have been conducted with all surface landowners of the permit area to
provide comments in the plan and attain their expectations for the desired postmining
land use. According to the landowners, grazing and wildlife habitat would be the
desired postmining land use, with emphasis on grazing by domestic livestock in most
of the pasture land areas (these areas are shown on Vegetation Map, Drawing 3-1).
An exception to this plan is that one area that is currently pasture land will be
reseeded appropriately to provide additional habitat for sage grouse, a sensitive
species in the area. More about this plan is provided below.

The two landowners of the permit area are: Richard Dame and Burton Pugh (see
Land Ownership Map, Drawing 1-3). Descriptions of current management practices RPORAIEO
as well as future grazing plans for the postmining land use have been provided \NCO
below. oel , 5 2009

. ~ 0',\ Gas &Min\n'
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Management Plan for Richard Dame Property

The portion of land in the permit area owned by Mr. Richard Dame currently provides
forage for domestic livestock and some wildlife species. This land is comprised
mostly of unirrigated pasture land but also supports some native stands of pinyon
juniper and sagebrush communities (see Vegetation Map 3-1).

Mr. Dame has expressed the desire to return his property to pasture land that focuses on
domestic livestock, but also included some plant species for wildlife habitat. In doing
so, the revegetation seed mix is composed primarily of native and introduced grasses
and forbs, with no woody species to be planted (for the seed mixture refer to Chapter
3, Table 3-19).

The livestock currently sustained on Mr. Dame property are mostly cattle, with some
horses. The animals are kept in the pastures from April through November of each
year. A management plan to support this same postmining land use has been designed
so that the property will adequately support the animals desired by the landowner and
will not be over-grazed.

The management plan suggests that 1.125 animals/month/acre could reasonably be
sustained on the property. This figure was derived from the Average Animal Weight
Method (Pratt and Rasmussen) and is based on raising 1 cow weighing 1,000 lbs and
her calf on pastures that have an annual biomass productivity of 1,800 lbs/acre. It
conservatively estimates that one-half of the production will be consumed ("take half,
leave half rationale). Therefore, the total number of animals allowed on the property
in the postmining land use management plan can be calculated by multiplying the
estimated number of animals/month/acre by the number of pasture land acres
available by the number of months the animals are maintained on a given pasture.

A copy of this management plan signed by the landowners along with their comments
are provided in Appendix 4-3 and 4-4 of this chapter of the MRP.

Management Plan for Burton Pugh Property

The land in the permit area owned by Mr. Pugh also provides forage for domestic
livestock and wildlife habitat. This land is comprised of unirrigated pasture land,
meadows, sagebrush/grass, pinyon juniper, and oak brush communities (see
Vegetation Map 3-1). The livestock currently sustained on Mr. Pughes pasture land
property are mostly cattle, but sometimes horses are kept on the property. The
animals are supported in the pastures from April through November of the year. A
management plan to support a similar postmining land use has been designed so that
the property will not be over-grazed, yet support the animals desired by the
landowner.

Following mining and reclamation activities, Mr. Pugh has expressed the desire for his\NCORPORA1ED
land to be returned to its current or better condition for livestock and wildlife habitat. C1' , 5 1009
In accomplishing this, the pasture lands will be revegetated to focus on domestic 0
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livestock, but the seed mixtures will also include some plant species used by the
resident wildlife species. Because it has been postulated that encroachment of juniper
trees into the valley in recent years has had a negative effect on the local sage grouse
populations, the revegetation plan for these areas will also focus on other plant
species, or species that could have a positive effect on the birds as well as provide good
forage for domestic livestock. The revegetation seed mixes for the Pugh property are
shown in Chapter 3 including: the sagebrush/grass (Table 3-17), meadows (Table 3­
18), pasture lands (Table 3-19), oakbrush (Table 3-21), and pinyon-juniper
communities (Table 3-23).

The management plan for Mr. Pugh suggests that 1.125 animals/month/acre could
reasonably be sustained on the property. This figure was derived from the Average
Animal Weight Method (Pratt and Rasmussen 2001) and is based on raising 1 cow
weighing 1,000 lbs and her calf on pastures that have an annual biomass productivity of
1,800 lbs/acre. It conservatively estimates that one-half of the production will be
consumed ("take half, leave half rationale). Therefore, the total number of animals
allowed on the property in the postmining land use management plan can be calculated by
multiplying the estimated number of animals/monthly acre by the number of pasture
land acres available by the number of months the animals are maintained on a given
pasture.

There is, however, one area within Mr. Pughes' property that currently supports pasture
land, but once it is reclaimed, it will be seeded to a mixture that would be conducive
to sage grouse enhancement. This field can easily be located on Drawing 3-1 because
it is the only pasture land located west of the county road. This land will be seeded
with the sagebrush/grass mixture (Chapter 3, Table 3-17).

A copy of this management plan signed by the landowners along with their comments
have been provided in the Appendix 4-3 and 4-4 of this chapter of the MRP.

412.130. Post-Mining Land Use Changes

With the exception of improvement of the current pasture lands, and the area
mentioned above that will be seeded with plant species that enhances sage grouse
habitat, there will be no changes from the pre-mining land use for the postmining land
uses.

412.140. Land Use Considerations

Considerations for postmining land use have been made by consulting with the surface
landowners for the pasture lands as well as the native plant communities that will be
impacted by the mining activities. The landowners have special concerns regarding
plant species for livestock and others for wildlife. Basically, the pasture lands will beNCORPQRA1E.O
planted with grass and forb species good for livestock and wildlife species, and will' 9
not include any woody species. At final reclamation, the natural plant communities OC1 , 5 100
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disturbed by mining will be seeded with native plants, some of which will have special
considerations for habitat improvement for the sensitive bird, sage grouse.

Additionally, considerations were made to insure compliance with all state and
federal regulations for postmining land use and reclamation. For example, all plant
communities that will be impacted by mining will quantitatively sampled beforehand
and compared to similar communities that will not be affected. The unaffected
communities will remain undisturbed and will be used as "reference areas", or future
standard for revegetation success at the time of final reclamation. Nonetheless,
reference areas for the pasture lands will also be established for revegetation success
standards.

412.200. Land Owner or Surface Manager Comments

The postmining land use plans that have been signed by the landowners and are
included in the appendix of this chapter. Also included is a page for "Comments" by
the landowners.

412.300. Suitability and Compatibility

The final fills containing excess spoil will be suitable for reclamation and
revegetation and are compatible with the natural surroundings and the approved
postmining land use. The final fill slopes will be regraded to a maximum angle of
3h: 1v (33 percent). The slopes will be revegetated and drainage will be established
in a manner similar to the original flow patterns. These slopes will be suitable for
grazing and wildlife habitat. The design for this excess spoil and the final landform
can be viewed on Drawings 5-35 and 5-36. The construction and reclamation
practices for the excess spoil are further explained in Chapter 5.

413 PERFORMANCE STANDARDS

413.100. Postmining Land Use

All disturbed areas will be restored in a timely manner to conditions that are capable
of supporting the uses that were present before any mining occurred. In some cases
improvement of the land will be achieved (see Postmining Land Use Plan above).

413.200. Determining Premining Uses of Land

The pre-mining uses of land in which the postmining land use is compared have been
previously described (see Postmining Land Use Plan above).

4-9
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413.300. Criteria for Alternative Postmining Land Uses

Other than improvements to the existing land described above, the land will be returned
to its pre-mining conditions.

420 AIR QUALITY

421 CLEAN AIR ACT

Coal mining and reclamation operations will be conducted in compliance with the
requirements for the Clean Air Act and Any other applicable Utah or Federal statutes and
regulations containing air quality standards.

422 UTAH BUREAU OF AIR QUALITY

Alton Coal Development, LLC has retained JBR Environmental Consultants to prepare a
Notice of Intent (NOI) for a new source at the Coal Hollow Project. The original NOI
was submitted to the Utah Division of Air Quality (UDAQ) on May 8, 2007. This NOI
provided an initial assessment of air emissions for the project based on the MRP prior to
being determined Administratively Complete. JBR coordinated preparation of the original
NOI with Tom Bradley and Jon Black of the UDAQ. In September 2008, JBR began
development of a revised NOr to include air dispersion modeling. This air dispersion
modeling was coordinated with Dave Prey ofUDAQ. A conference call was conducted
with representatives of UDAQ, JBR and Alton Coal on December 8th

, 2008 to discuss
modeling inputs, background emissions and preliminary modeling results. The revised
Nor was submitted on April 20, 2009. UDAQ responded to the NOI on June 23, 2009
by asking for additional information. Alton Coal and JBR are currently in the process of
providing the information Specific control measures proposed in the NOI are included in
the Fugitive Dust Control Plan which is provided as Appendix 4-5. Upon approval of the
NOr, the Executive Secretary of the Utah Air Quality Board will issue an Approval Order
for a new source.

423.100- 200 AIR POLLUTION CONTROL PLAN

Production rates at the Coal Hollow Mine are expected to exceed 1,000,000 tons of coal
per year. Appendix 4-5 provides a Fugitive Dust Control Plan (FDCP). This plan includes
controls and monitoring measures that will be taken to minimize air pollution related
specifically to fugitive dust.

424 PLAN FOR FUGITIVE DUST CONTROL PRACTICES

Proposed mining will exceed 1,000,000 tons annually. A Fugitive Dust Control Plf~eORPORP,:"'ED
provided as Appendix 4-5.

OC1 , 5 lOOg
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PHOTOS R645-30I-4Il.IOO
Pre-mining Land use Information

Photograph 4-3
,....-_r~pl_and for ground with Grazing Land Around (view to the north)

Photograph 4-4
Cropland in the background, Grazing Foreground (view to the south)
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Photograph 4-2
Weather Station Location, in clearing (view SE)

Photograph 4-1
Weather tation Location: on truet d ummer 2005

Monitored Monthly Wind, Precipitation and mperature
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APPENDIX 4-3

Management Plan with Burton Pugh Signature and Comments

By: Alton Coal Development, LLC

INCORPORATE.D

OCT 15 2009
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MANAGEMENT PLAN FOR
BURTON PUGH PROPERTY

The land in the permit area owned by Mr. Pugh provides forage for domestic livestock
and wildlife habitat. This land is comprised of unirrigated pasture land, meadows,
sagebrush/grass, pinyon-juniper, and oak brush communities (see Vegetation Map 3-
1b). The livestock currently sustained on Mr. Pughes pasture land property are mostly
cattle, but sometimes horses are kept on the property. The animals are supported in
the pastures from April through November of the year. A management plan to support
a similar postmining land use has been designed so that the property will not be over­
grazed, yet support the animals desired by the landowner.

Following mining and reclamation activities, Mr. Pugh has expressed the desire for his
land to be returned to its current or better condition for livestock and wildlife habitat. In
accomplishing this, the pasture lands will be revegetated to focus on domestic livestock,
but the seed mixtures will also include some plant species used by the resident wildlife
species. Because it bas been postulated that encroachment of juniper trees into the
valley in recent years has had a negative effect on the local sage grouse populations,
the revegetation plan for these areas will also focus on other plant species, or species
that could have a positive effect on the birds as well as provide good forage for
domestic livestock. The revegetation seed mixes for the Pugh property are shown in
Chapter 3 including: the sagebrush/grass (Table 3-17), meadows (Table 3-18), pasture
lands (Table 3-19), oakbrush (Table 3-21), and pinyon-juniper communities (Table 3­
23).

The management plan for Mr. Pugh suggests that 1.125 animals/month/acre could
reasonable be sustained on the property. This figure was derived from the Average
Anima/ Weight Method (Pratt and Rasmussen 2001) and is based on raising 1 cow
weighing 1,000 Ibs and her calf on pastures that have an annual biomass productivity of
1,800Ibs/acre. It conservatively estimates that one-half of the production will be
consumed ("take half, leave half' rationale). Therefore, the total number of animals
allowed on the property in the postmining land use management plan can be calculated
by multiplying the number of animals/month/acre by the estimated number of pasture
land acres available by the number of months the animals are maintained on a given
pasture.

There is, however, one area within Mr. Pughes' property that currently supports pasture
land, but once it is reclaimed, it will be seeded to a mixture that would be conducive to
sage grouse enhancement. This field can easily located on Drawing 3-1 b because it is
the only pasture land located west of the county road. This land will be seeded with the
sagebrush/grass mixture (Chapter 3, Table 3-17).

Mr. Pugh has reviewed the postmining contour proposed for his property as shown on
Drawing 5-35. This drawing shows an excess spoil structure and a variance from
original approximate contour. Mr. Pugh is in agreement that the variances from the
original contour are suo ble for his intended postmining land use for the property.

~ _ ~ INCORPORATED
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APPENDIX 4-4

Management Plan with Richard Dame Signature and Comments

By: Alton Coal Development, LLC
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MANAGEMENT PLAN FOR
RICHARD DAMES PROPERTY

The portion of land in the permit area owned by Mr. Richard Dame currently provides
forage for domestic livestock and some wildlife species. This land is comprised mostly
of unirrigated pasture land but also supports some native stands of pinyon-juniper and
sagebrush communities (see Vegetation Map 3-1 b).

Mr. Dame has expressed the desire to return his property to pasture land that focuses
on domestic livestock, but also included some plant species for wildlife habitat. In doing
so, the revegetation seed mix is composed primarily of native and introduced grasses
and forbs, with no woody species to be planted (for the seed mixture refer to Chapter 3,
Table 3-19).

The livestock currently sustained on Mr. Dame property are mostly cattle, with some
horses. The animals are kept in the pastures from April through November of each
year. A management plan to support this same postmining land use has been
designed so that the property will adequately support the animals desired by the
landowner and will not be over-grazed.

The management plan suggests that 1.125 animals/month/acre could reasonably be
sustained on the property. This figure was derived from the Average Animal Weight
Method (Pratt and Rasmussen) and is based on raising 1 cow weighing 1,000 Ibs and
her calf on pastures that have an annual biomass productivity of 1,800 Ibs/acre. It
conservatively estimates that one-half of the production will be consumed ("take half,
leave half" rationale). Therefore, the total number of animals allowed on the property in
the postmining land use management plan can be calculated by multiplying the
estimated number of animals/month/acre by the number of pasture land acres available
by the number of months the animals are maintained on a given pasture.

• Richard Dame Date iNCORPORATED

OCl , 5 2009
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APPENDIX 4-5

Fugitive Dust Control Plan

By: Alton Coal Development, LLC and JBR Environmental Consultants

\NCQRPOBA1EO
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ALTON COAL DEVELOPMENT, LLC
463 NORTH 100 WEST, SUITE 1

(435) 867-5331

Fugitive Dust Control Plan
For

ICoal Hollow Projec~

Located In:

T39S, R5W, Sections 19, 20, 29 and 30, southeast
of Alton in Kane County, UT

for questions regarding this plan contact

IChris McCOU!1

at

Ie435) 867-53311

lNCORPORA1EO

OCl , 5 2009
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I. Introduction

Alton Coal Development, LLC (Alton) intends to excavate and process coal from its Coal Hollow Mine
Site, located south-southeast of Alton, UT. A Notice of Intent has been filed with the Utah Department
of Environmental Quality, Division of Air Quality (UDAQ). Typical operations will include excavation,
hauling, sizing and stockpiling the coal. The intent of this Fugitive Dust Control Plan (FDCP) is to
outline Alton's plan to control fugitive dust during coal mining operations.

II. Regulatory Applicability

Utah Administrative Code R645-301-423 requires that all surface coal mining and reclamation activities
with projected production rates exceeding 1,000,000 tons of coal per year must provide an air pollution
control plan. The Coal Hollow Mine projects a production rate of 2,000,000 tons of coal a year,
therefore this code is applicable to the operation. Although the Coal Hollow Mine is not subject to the
requirements of UAC R307-309, Non-attainment and Maintenance Areas for PMIO: Fugitive
Emissions and Fugitive Dust, as it is not in a non-attainment area or maintenance area, the mine is
subject to R307-205, Emission Standards: Fugitive Emissions and Fugitive Dust. The purpose of
R307-205 is to establish minimum work practices and emission standards for sources of fugitive
emissions and fugitive dust located in all areas of the state, except those listed in the state
implementation plan or non-attainment areas (UAC R307-205-1). While R307-205 does not require the
implementation of a FDCP, Alton has prepared this FDCP to ensure the requirements ofR645-301-423,
R645-301-244, R645-301-526.220 and R307-205 are met.

The UAC R307-309-2 defines material as "sand, gravel, soil, minerals, other matter that may create
fugitive dust." For this FDCP, material is used and defined in the same way. The following activities of
concern to the UDAQ and UDOGM, will take place:

YES NO ACTIVITY

./ D Storage, hauling or handling operations of material

./ D Clearing, leveling and reclamation of land one-quarter acre or greater in size

./ D
Earthmoving, excavation, or movement of trucks or construction equipment over
cleared land one-quarter acre size or greater

./ D Haul road access and activity

D ./ Engaging in demolition activities including razing homes, buildings or other
structures

Alton recognizes that in some cases, an approval order or temporary relocation permit will be required
for the project, especially in cases of equipment use such as crushers or screens. This docume8\:ii~
way releases Alton from the requirements of air quality permits. \NCaRP

OC1 , 5 2009
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III. Source Information

• The section supplies the site specific information regarding the project. Although not required by the
UAC, the Utah Division of Air Quality (UDAQ) suggests the FDCP contain the following source
specific information. Therefore, the information provided in this section is not to be used for
determining compliance with any applicable permits, rather to give an overall understanding of the
project for fugitive dust applications only.

SOURCE INFORMATION

•

Name of Operation:

Address or
Approximate
Location:

Approximate Length
of Project:

Description of
Process or Activity:

Type of Material
Processed or
Disturbed:

Amount of Material
Processed or
Disturbed:

Alton Coal Development, LLC - Coal Hollow Mine

T39S, R95W, Sections 19,20,29 and 30, South-southeast of Alton in Kane
County, UT

5 years

Preparing site for mining operations including installation of buildings,
haul roads and sizing/stockpiling equipment. Conducting coal mining
operations including clearing topsoil, overburden removal, excavation of
coal, and sizing, sorting and stockpiling coal.

Topsoil and vegetation temporarily removed (will be replaced and re­
vegetated).

Vegetation, topsoil, overburden, coal

Approximately 240 acres of land will be cleared of topsoil and
overburden to allow for excavation of coal. Approximately 193 acres will
be cleared of topsoil to allow placement of support buildings and sizing
and stockpiling operations, as well as construction of haul roads,
sediment ponds, spoil placement and subsoiVtopsoil stockpiles

In all cases, the responsible parties for fugitive dust control are the owner and/or operator.

Attachment 1 identifies the owner and operators of this project, and the contact information of the
individuals responsible for implementation and maintenance of the FDCP.

In addition, all subcontractors who may be active on the project have will be required to enter into an
agreement of shared responsibility regarding fugitive dust control. Attachment 2 provides the form
which would identify subcontractors and the duration of subcontractor activity on the project. Also
included in Attachment 2 is a signed acknowledgement that would be provided for each subcontracting
company. Included in that acknowledgement is: awareness of the FDCP, intent to comply with the

• FDCP, obligation of reporting to the owner and/or operator any problems with fugit\¥..l~PtWfA1ti:afid
shared responsibility of any fines incurred from subcontractor negligence regarding fugitive dust
control. Oel , 5 2009
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IV. Fugitive Dust Emission Activities

The section fulfills the requirements set for the UAC R307-309-6(l)(a)-(k), by further addressing the
specific project activities generating fugitive dust.

•

ACTIVITY YES NO I ACTIVITY DETAILS
List the type ofmaterial, how many storage piles and
area usedfor storage piles.

Initially, topsoil will be removed from the facility
area and stockpiled. Also topsoil and subsoil from
the initial coal pits will be salvaged and stored in
the east of the mining area. As mining progresses,
topsoil and overburden from one pit will be direct

MATERIAL ./ hauled to reclamation areas, when practical. Any
STORAGE D topsoil piles that exist for at least 1 year will be

stabilized by sloping to a 3:1, reseeding and
mulching. Piles that exist for less than 1 year will
be coated with a tackifier at the manufacturer's
suggested rate for dust control applications.

There is one coal stockpile planned that is expected
to contain approximately 50,000 ton.

List the type ofmaterial that will be handled,
transferred, loaded, hauled and/or dumped and the
equipment that will be usedfor these activities.

MATERIAL
HANDLING, Topsoil will be handled with loaders, dozers, trucks

TRANSFER, ./
and/or graders.

HAULING D
LOADING, OR Overburden will be handled with loaders,

DUMPING excavators and trucks.

Coal will be handled with loaders, excavators,
trucks, conveyors, screens, and crushers.

List vehicles, equipment, andfrequency ofdriving on
the haul roads, roadways, or yard areas. List
approximate lengths ofroad or areas these items will
take up.

HAUL ROADS,
./ROADWAYS, OR D There will be two sets of roads at the site, coal haul

YARD AREAS roads and overburden haul roads. The majority of
the coal haul roads will be mostly long term and
centrally located at the site. The maxiWIDQ)~ftgtIiAT~
will be approximately 7900'. 80 to 100 ton harl
trucks will be the primary vehicles on thtG&lo &.200 ~

D
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CLEARING,
LEVELING,
AND
UNVEGETATED
RECLAMATION
AREAS

EARTH MOVING, ~
EXCAVATION

CONSTRUCTION, ~
DEMOLITION

DRILLING,
BLASTING, ~

PUSHING
OPERATIONS

MATERIAL
PROCESSING**

D

D

D

D

D

Overburden haul roads will be located near the pits
and location and length will be constantly changing
as mining progresses. 150 to 250 ton haul trucks
will be the primary vehicles on the overburden haul
roads.

All haul roads will have marked speed limit of 25
mph and either watering or chemical suppressant
dust control.
List the acreage ofland being cleared or leveled.

Approximately 433 acres will be cleared for mining
and sizing/stockpiling activities. This area will be
reclaimed contemperaneously with mining
operations inorder to restore the lands post mining
land use in an efficient and timely manner.

List the areas ofearthmoving, excavation or trenching.

The coal pit areas, storage piles, roads, ditches and
sediment pond locations.

List the structures that will be demolished or
constructed and the areas associated with those
activities.

Several temporary buildings will be constructed in
the processing area, in the northern portion of the
site. These buildings include the South Control
Room, Wash Bay, Shop, Oil Storage, and Office.

List frequency ofdrilling blasting and pushing
operations, (hours per day, days per week, weeks per
year).

Operations will occur up to 24 hr/day, 6 days per
week, 52 weeks per year

Will any material be made or altered during the
project? For example, crushing, screening, concrete
production? Explain any material processing activities
that will take place.

The sizing and sorting operation involves
crushing/breaking, screening, conveying, and
stockpiling. Material is extracted at t~NOOlq~g.-'Fn
hydraulic excavators and delivered to the
processin2 plant by haul trucks. The OOTedii a90 ~



Matenal proceSSing may reqUire an approval order or other alr permit. If apphcable, the appropnate permlts are In Attachment 3.

sized by a feeder breaker which is a round shaft
with bits attached that spin across the coal to break
the coal. One conveyor transfers the broken up coal
to the roll crusher and from the roll crusher to the
stacker belt and into the stockpile.

Reclamation areas that have topsoil applied during
a season not suitable for seeding will have tackifier

OTHER ~ D
applied for dust control measures. During the
appropriate season for seeding, all newly reclaimed
areas will then be seeded and mulched.

*

INCORPORATED

OCT 15 2009

Div. of Oil, Gas &Mining

Page 5



v. Fugitive Dust Controls

• There are various aspects of fugitive dust control that must be addressed
• Road Activity - Fugitive Dust Control
• Activity Specific On-Site Fugitive Dust Control
• Off-Site Fugitive Dust Control

i. Road Activity - Fugitive Dust Control

The following are requirements, specific to road use that must be implemented during all projects, as
indicated by the UAC. The UAC specifically identify activities that require prompt mitigation for
control of fugitive dust. Due to the nature of Alton's business, these activities will always apply to a
project; therefore, these techniques will be implemented for duration the project.

UAC R307-309-7. Storage, Hauling, and Handling of Coal and Overburden.
Any person owing, operating or maintaining a new or existing material storage, handling,
or hauling operation shall prevent, to the maximum extent possible, material from being
deposited onto any paved road other than a designated deposit site. Any such person who
deposits materials that may create fugitive dust on a public or private paved road shall
clean the road promptly.

•
UAC R307-309-7. Construction and Demolition Activities.
Any person engaging in clearing or leveling of land with an area of one-quarter acre or
more, earthmoving, excavating, construction, demolition, or moving trucks or
construction equipment over cleared land or access haul roads, shall prevent, to the
maximum extent possible, material from being deposited onto any paved road other than
a designated deposit site. Any such person who deposits materials that may create
fugitive dust on a public or private paved road shall clean the road promptly.

UAC R307-309-9. Roads.
(1) Any person responsible for construction or maintenance of any existing road or

having right-of-way easement or possessing the right to use the same whose activities
results in fugitive dust from the road shall minimize fugitive dust to the maximum
extent possible. Any such person who deposits material that may create fugitive dust
on a public or private paved road shall clean the road promptly.

(2) Unpaved Roads. Any person responsible for construction or maintenance of any new
or existing paved road shall prevent, to the maximum extent possible, the deposit of
material from the unpaved road onto any intersecting paved road during construction
or maintenance. Any person who deposits material that may create fugitive dust on a
public or private paved road shall clean the road promptly.

H. Activity Specific On-Site Fugitive Dust Control

For each activity that was described in IV. Fugitive Dust Emission Activities, a control strategy or
strategies are listed. The strategies are listed in a staged approach, meaning that if the first approach of
control, Stage 1, is not satisfactory, then the next approach of control, Stage 2 will be attempted. Stage 3
is the final stage. If Stage 3 is unsuccessful in mitigating fugitive dust, this plan re~~~{t@ing

operation to control fugitive dust. \NCaR

OC1 , 51\)\)9

s&~m~
n~'1 1"'1' 0\\, Ga
""'.



It is the owner/operator's responsibility to ensure that each of these control strategies are implemented
and maintained on-site and that all subcontractors are aware of their obligation regarding these control
strategies. Additional space has intentionally been included to allow the site supervisor to include any
additional control strategies at each stage.

ACTIVITY CONTROL STRATEGY

Either seeding and mulch or tackifier application for

Stage 1:
topsoil and subsoil.

Coal: Inherent moisture with water sprays as needed.
Toposoil/Subsoil: Increase rate oftackifier application

MATERIAL STORAGE until fugitive dust is controlled.
Stage 2:

Coal: Increase use of water sprays until fugitive dust is
controlled.

Stage 3:
Topsoil/Subsoil and Coal: Minimize or reduce
operations.

Stage 1:
Inherent moisture with water sprays only on an as-

MATERIAL HANDLING, needed basis.

TRANSFER, HAULING Stage 2:
Increase use of water sprays until fugitive dust is

LOADING, OR DUMPING controlled.

Stage 3:
Minimize or reduce operations.

Stage 1:
Water sprays only on as-needed basis.

HAUL ROADS, ROADWAYS, Increase use of water sprays until fugitive dust is

OR YARD AREAS Stage 2:
controlled, apply magnesium chloride or gravel as
needed.

Stage 3: Minimize or reduce travel on these areas.
Inherent moisture with water sprays only on an as-
needed basis.

Stage 1:
Reclamation areas that have been graded and topsoiled
will either be seeded and mulched, if during the

CLEARING,LEVELING,AND appropriate planting season, or tackifier will be applied
UNVEGETATED to control fugitive dust and erosion until the proper

RECLAMATION AREAS planting season.
Increase use of water sprays until fugitive dust is

Stage 2: controlled.

Stage 3:
Minimize and reduce operations.

Inherent moisture with water sprays only on an as-
EARTH MOVING, Stage 1: needed basis.

EXCAVATION _ ..... _nl\..n=n
Stage 2: ·1 fu l~..u :( Jinr.~1 1I •Increase use of water sprays un11 g lllV'C\1llst IS
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** If processmg other than crushmg or screenmg occurs, the fugitive dust controls for those operatIOns are addressed m the "OTHER category.

controlled.

Minimize or reduce operations.
Stage 3:

Water sprays only on an as-needed basis.
Stage 1:

CONSTRUCTION, Increase use of water sprays until fugitive dust is

DEMOLITION Stage 2: controlled.

Minimize or reduce operations.
Stage 3:

Perform activity when low or no wind exists, when
Stage 1: practicable.

DRILLING, BLASTING, Use water sprays on the area where activity will occur.

PUSHING OPERATIONS Stage 2:

Minimize or reduce operations.
Stage 3:

Inherent moisture with water sprays only on an as-
Stage 1: needed basis.

MATERIAL PROCESSING**
Increase use of water sprays until fugitive dust is

(includes crushing and screening type operations)
Stage 2: controlled.

Minimize or reduce operations.
Stage 3:

. . "

•

•

Alton will also implement an awareness level program to minimize fugitive dust due to mining activities
and haul road traffic in the pit areas. The site supervisor, (or authorized representative) will periodically
observe the dust throughout each shift to determine the level of control needed to minimize the dust.

The following levels of awareness and control will be used:

Level 0 - No dust present; current dust control measures are adequate.

Level 1 - Weather or production causing dust at 0-5% opacity at the permit boundary; increase dust
control measures necessary. Watering frequency and application of magnesium chloride on the Out of
Pit haul roads will be increased until Level 0 is reached.

• Level 2 - Weather or production causing dust at 5-10% opacity at the permit boundary; increase dt\st
control measures necessary. Watering frequency and application of magnesium chf~~ll(l1Qf.05t of

OC1 , 5 l009
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Pit haul roads will be increased until Level 0 is reached. Production reduced until evident that these
• measures are controlling the dust.

Level 3 - Weather or production causing dust > 10% opacity at the permit boundary; increase dust
control measures necessary. Production stopped until Level 2 is reached. Level 2 activities conducted
until Level 0 is reached.

Watering records will be maintained to show the dust control measures taken. These records will be
provided in the Annual Report made available to Utah Division of Oil, Gas and Mining and to the
inspectors upon request.

Since this plan provides control strategies based on total project opacity impacts at the property
boundary, monitoring at the property boundary will be sufficient to "judge the effectiveness of the
fugitive dust control plan". In order to monitor opacity at the property boundary, Alton Coal will utilize
standard method 9 methodologies for the highest density "aggregate" plume from all sources within the
property thus capturing highest impact of both point and non-point sources. Attachment 3 contains a
description of method 9 techniques.

iii. Activity Specific Off-Site Fugitive Dust Control

OFF-SITE ACTIVITY CONTROL STRATEGY

Inherent moisture in material.
Stage 1:

FUGITIVE DUST ESCAPING
Use a synthetic cover for haul trucks.

FROM TRUCK BEDS Stage 2:

Stage 3:
Minimize or reduce operations.

Course gravel will be placed at the entrances and exits

Stage 1:
of the construction area to public roads to prevent track-
out.

TRACK-OUT
Stage 2:

Use of a grader to clean the road from track-out.

Minimize or reduce operations, or wash tires.
Stage 3:

Alton will control off-site of fugitive dust, which includes track-out, with the following control
strategies:

VI. Continuous Improvement
Alton will review this plan and activities associated with controlling the Coal Hollow site's fugitive dust
at least ONCE A YEAR. Changes to the plan will occur at this time, or sooner, ifnecessary. '\fEO
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•

ATTACHMENT 1

Responsible Parties for Fugitive Dust Control
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Responsl e ar les or ugllve us on ro

OPERATOR: Alton Coal Development, LLC

Contact Name: Chris McCourt

Position: Mine Manager

Phone Number: 435-867-5331

OWNER: Alton Coal Development, LLC

Contact Name: Robert C. Nead, Jr.

Position: Managing Member

Phone Number: (239) 825-2332

•

•

•
\NCORPORf\1EO
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ATTACHMENT 2

Fugitive Dust Management, Acknowledgement and
Certification
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•

Fugitive Dust Management,
Acknowledgement and Certification

Contractor:

Contact Name:

Position:

Phone Number:

Start Date on Project:

Finish Date on Project:

I certify that I have reviewed the Fugitive Dust Control Plan and understand the
requirements of this Plan, required under the Utah Administrative Code R307-309, and
will instruct all employees of the Contractor on site to follow guidelines set for in the
plan to control fugitive dust. The Contractor is equally responsible for fugitive dust
maintenance and any fugitive dust violations from the Utah Division of Air Quality that
may be directly related to the Contractor or its employees. Any and all subsequent
violations due to fugitive dust non-compliance that can be attributed to the Contractor
may be monetarily assessed to the Contractor by the owner and/or operator receiving the
fine. The Contractor will report any fugitive dust control non-compliance to the owner
and/or operator listed in this document.

Contractor

Company Name (Printed)

Name (Printed)

•

Signature

Alton Coal Development, LLC

Chris McCourt
Narne (Printed)

Signature

Date

Date



•

•

•

ATTACHMENT 3

Method 9 Opacity Methodology and Documentation
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• EMISSION MEASUREMENT TECHNICAL INFORMATION CENTER
NSPS TEST METHOD

Prepared by Emission Measurement Branch
Technical Support Division, OAQPS, EPA

EMTIC TM-009
October 25, 1990

•

Method 9 - Visual Determination of the Opacity of Emissions
from Stationary Sources

INTRODUCTION

(a) Many stationary sources discharge visible emissions into the atmosphere;
these emissions are usually in the shape of a plume. This method involves the
determination of plume opacity by qualified observers. The methods includes
procedures for the training and certification of observers and procedures to
be used in the field for determination of plume opacity.

(b) The appearance of a plume as viewed by an observer depends upon a number
of variables, some of which may be controllable in the field. Variables which
can be controlled to an extent to which they no longer exert a significant
influence upon plume appearance include: angle of the observer with respect to
the plume; angle of the observer with respect to the sun; point of observation
of attached and detached steam plume; and angle of the observer with respect
to a pl ume emi tted from a rectangul ar stack wi th a 1arge 1ength to wi dth
ratio. The method includes specific criteria applicable to these variables.

(c) Other variables which may not be controllable in the field are
luminescence and color contrast between the plume and the background against
which the plume is viewed. These variables exert an influence upon the
appearance of a plume as viewed by an observer and can affect the ability of
the observer to assign accurately opacity values to the observed plume.
Studies of the theory of plume opacity and field studies have demonstrated
that a plume is most visible and presents the greatest apparent opacity when
viewed against a contrasting background. Accordingly, the opacity of a plume
viewed under conditions where a contrasting background is present can be
assigned with the greatest degree of accuracy. However, the potential for a
positive error is also the greatest when a plume is viewed under such
contrasting conditions. Under conditions presenting a less contrasting
background, the apparent opacity of a plume is less and approaches zero as the
color and luminescence contrast decrease toward zero. As a result,
significant negative bias and negative errors can be made when a plume is
viewed under less contrasting conditions. A negative bias decreases rather
than increases the possibility that a plant operator will be incorrectly cited
for a violation of opacity standards as a result of observer error.

(d) Studi es have been undertaken to determi ne the magni tude of posi ti ve
errors made by qual i fi ed observers whi 1e readi ng pl umes under contrasti ng
conditions and using the procedures set forth in this method. The results of
these studies (field trials) which involve a total of 769 sets of 25 readings

• Page 1
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~ each are as follows:

(1) For black plumes (133 sets at a smoke generator), 100 percent of the sets
were read with a positive error of less than 7.5 percent opacity; 99 percent
were read with a positive error of less than 5 percent opacity. (Note: For a
set, positive error = average opacity determined by observers' 25 observations
-average opacity determined from transmissometer's 25 recordings.)

(2) For white plumes (170 sets at a smoke generator, 168 sets at a coal-fired
power plant, 298 sets at a sulfuric acid plant), 99 percent of the sets were
read with a positive error of less than 7.5 percent opacity; 95 percent were
read with a positive error of less than 5 percent opacity.

(e) The positive observational error associated with an average of twenty­
fi ve readi ngs is therefore establ i shed. The accuracy of the method must be
taken into account when determining possible violations of applicable opacity
standards.

1. PRINCIPLE AND APPLICABILITY

1.1 Principle. The opacity of emissions from stationary sources is
determined visually by a qualified observer.

~

1.2 Applicability. This method is applicable for the determination of the
opacity of emissions from stationary sources pursuant to § 60.11(b) and for
visually determining opacity of emissions.

2. PROCEDURES

The observer qualified in accordance with Section 3 of this method shall use
the following procedures for visually determining the opacity of emissions.

2.1 Position. The qualified observer shall stand at a distance sufficient to
provide a clear view of the emissions with the sun oriented in the 1400 sector
to his back. Consistent with maintaining the above requirement, the observer
shall, as much as possible, make his observations from a position such that
his line of vision is approximately perpendicular to the plume direction and,
when observing opacity of emissions from rectangular outlets (e.g., roof
monitors, open baghouses, noncircular stacks), approximately perpendicular to
the longer axi s of the outl et. The observer's 1i ne of si ght shoul d not
include more than one plume at a time when multiple stacks are involved, and
in any case the observer should make his observations with his line of sight
perpendicular to the longer axis of such a set of multiple stacks (e.g., stub
stacks on baghouses).

2.2 Field Records. The observer shall record the name of the plant, emission
location, facility type, observer's name and affiliation, and the date on a
field data sheet (Figure 9-1). The time, estimated distance to the emission
location, approximate wind direction, estimated wind speed, description of the
sky condition (presence and color of clouds), and plume background are
recorded on a field data sheet at the time opacity readings are initiated and

~
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• Figure 9-1. Record of visual determination of opacity.

Company
Location

Test No.

Date

Type Facility

Control Device

Hours of Observation

Observer

Observer Certification Date
Point of Emissions

Observer Affiliation
Height of Discharge Point

•

•

CLOCK TIME Initial Fi nal
OBSERVER LOCATION

Distance to

Direction from

Height of

BACKGROUND

WEATHER CONDITIONS

Wind Direction

Wind Speed

Ambient

SKY CONDITIONS
(clear, overcast,
% clouds, etc.)

PLUME DESCRIPTION

Color

Distance

OTHER INFORMATION

SUMMARY OF AVERAGE OPACITY
Set Number Time Opacity

Start - End Sum Average

Readings ranged from to % opacity.
\NCORPORA1EO
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•

•

The source was/was not in compliance with at the time
evaluation was made .
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• Figure 9-2. Observation record.

Page _ of _

Company _

Locati on _

Test Number _

Observer _

Type facility _

Point of emissions __

Steam plume
Seconds

(check if applicable) I Comments

II
,I

, I
Hr Min 0 15 30 45 Attached ,I Detached ,I

"
0 'I 'I 'I II

I' II I' I

1 'I 'I 'I II
II I' , I

2 'I 'I 'I 'I
I' I' f ,

3 I I
,

I
,

I
I

I
,

I

•

•

4 ,I II ,I ,I
5 II 'I 'I 'I

II II 1 I

6 'I 'I 'I 'I
I' I' I I

7 'I II II 'I
I' I' I I

8 'I 'I II 'I
" "

I ,
9 II 'I II II

"
I' I I

10 II II II II
"

I' , I

11 II II II II
" "

I I

12 'I II 'I II
,I

"

, I

13 'I 'I 'I 'I
,I (' , ,

14 II 'I 'I :1
" "

I

15 II 'I II 'I
" "

I I

16 II 'I II 'I
" "

, I

17 II II 'I 'I
" "

I I

18 'I 'I 'I II
"

,I I ,
19 'I 'I 'I 'I

" "

, I

20 II 'I II 'I
" "

, I

21 'I II II II
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• Figure 9-2. Observation record (continued).

Page _ of _

Company _

Locati on _

Test Number _

Observer _

Type facility _

Point of emissions _

RPORATEO
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34 ,I
"

,I ,I
35

:'
) II 'I

I' I
36

:1 :1
II

:1
"37 ) 'I 'I :'I' I
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39 11 II 'I II
II I' , I
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I I
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I' I I
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I' , ,
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,I I I
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Steam plume
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I

:1
II I I
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I' I

30 :1
11 'I :1I I

31
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:1, I
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I
I
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I
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II I II57 ,

\

I I

52 \

I
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I
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53 -)
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55 II
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I

I
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I
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•
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•

•

2.3 Observations. Opacity observations shall be made at the point of greatest
opacity in that portion of the plume where condensed water vapor is not present.
The observer shall not look continuously at the plume but instead shall observe the
plume momentarily at IS-second intervals.

2.3.1 Attached Steam Pl urnes. When condensed water vapor is present wi thi n the
plume as it emerges from the emission outlet, opacity observations shall be made
beyond the point in the plume at which condensed water vapor is no longer visible.
The observer shall record the approximate distance from the emission outlet to the
point in the plume at which the observations are made.

2.3.2 Detached Steam Plume. When water vapor in the plume condenses and becomes
vi si b1 e at a di sti nct di stance from the emi ssi on out1 et, the opaci ty of emi ssi ons
should be evaluated at the emission outlet prior to the condensation of water vapor
and the formation of the steam plume.

2.4 Recording Observations. Opacity observations shall be recorded to the nearest
5 percent at IS-second intervals on an observational record sheet. (See Figure 9-2
for an example.) A minimum of 24 observations shall be recorded. Each momentary
obse rvati on recorded shall be deemed to rep resent the average opaci ty of emi ssi ons
for a IS-second period.

2.5 Data Reducti on. Opaci ty shall be dete rmi ned as an ave rage of 24 consecuti ve
observati ons recorded at IS-second i nterva1s. Oi vi de the observati ons recorded on
the record sheet into sets of 24 consecutive observations. A set is composed of any
24 consecuti ve observati ons. Sets need not be consecuti ve inti me and in no case
shall two sets overlap. For each set of 24 observations, calculate the average by
summi ng the opaci ty of the 24 observati ons and divi di ng thi s sum by 24. If an
applicable standard specifies an averaging time requiring more than 24 observations,
calculate the average for all observations made during the specified time period.
Record the average opacity on a record sheet. (See Figure 9-1 for an example.)

3. QUALIFICATION AND TESTING

3.1 Certification Requirements. To receive certification as a qualified observer,
a candidate must be tested and demonstrate the ability to assign opacity readings in
5 percent increments to 25 different black plumes and 25 different white plumes,
with an error not to exceed 15 percent opacity on anyone reading and average error
not to exceed 7.5 percent opaci ty in each category. (andi dates shall be tested
according to the procedures described in Section 3.2. Smoke generators used
pu rsuant to Secti on 3. 2 shall be equi pped wi th a smoke mete r whi ch meets the
requirements of Section 3.3. The certification shall be valid for a period of 6
months, at which time the qualification procedure must be repeated by any observer
in order to retain certification.

3.2 Certification Procedure. The certification test consists of showing the
candidate a complete run of 50 plumes--2S black plumes and 25 white plumes-generated
by a smoke generator. Plumes within each set of 25 black and 25 white runs shall be
presented in random order. The candidate assigns an opacity value to each plume and
records hi s observati on on a sui tabl e form. At the compl eti on of each run of 50
readings, the score of the candidate is determined. If a candidate fails to

\NCORPORATEO
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• qualify, the complete run of 50 readings must be repeated in any retest. The smoke
test may be admi ni stered as part of a smoke school or trai ni ng program and may be
preceded by trai ni ng or fami 1i ari zati on runs of the smoke generator du ri ng whi ch
candidates are shown black and white plumes of known opacity.

3.3 Smoke Generator Specifications. Any smoke generator used for the purposes of
Section 3.2 shall be equipped with a smoke meter installed to measure opacity across
the diameter of the smoke generator stack. The smoke meter output shall display in­
stack opacity based upon a pathlength equal to the stack exit diameter, on a full 0
to 100 percent chart recorder scale. The smoke meter optical design and performance
shall meet the specifications shown in Table 91. The smoke meter shall be
calibrated as prescribed in Section 3.3.1 prior to the conduct of each smoke reading
test. At the completion of each test, the zero and span drift shall be checked and
if the drift exceeds ±l percent opacity, the condition shall be corrected prior to
conducting any subsequent test runs. The smoke meter shall be demonstrated, at the
time of installation, to meet the specifications listed in Table 9-1. This
demonstration shall be repeated following any subsequent repair or replacement of
the photocell or associ ated el ectroni c ci rcui try i ncl udi ng the chart recorder or
output meter, or every 6 months, whichever occurs first.

TABLE 9-1 - SMOKE METER DESIGN AND PERFORMANCE SPECIFICATIONS

Parameter

• a. Light Source

b. Spectral reponse of photocell

c. Angle of view

d. Angle of projection

e. Calibration error

f. Zero and span drift

g. Response time

Specification

Incandescent lamp operated at nominal
rated voltage

Photopic (daylight spectral response of
the human eye - Citation 3)

15° maximum total angle

15° maximum total angle

±3% opacity, maximum

±1% opacity, 30 minutes

5 seconds

3.3.1 Calibration. The smoke meter is calibrated after allowing a mlnlmum of 30
minutes warmup by alternately producing simulated opacity of a percent and 100
percent. When stable response at 0 percent or 100 percent is noted, the smoke meter
is adjusted to produce an output of a percent or 100 percent, as appropriate. This
calibration shall be repeated until stable a percent and 100 percent opacity values
may be produced by alternately switching the power to the light source on and off
while the smoke generator is not producing smoke.

•
3.3.2 Smoke Meter Evaluation.
evaluated as follows:

The smoke meter desi gn and performance are to be
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•

•

3.3.2.1 Light Source. Verify from manufacturer's data and from voltage
measurements made at the 1amp, as i nsta11 ed, that the 1amp is operated wi thi n ±5
percent of the nominal rated voltage.

3.3.2.2 Spectral Response of Photocell. Verify from manufacturer's data that the
photocell has a photopic response; i.e., the spectral sensitivity of the cell shall
closely approximate the standard spectral-luminosity in (b) of Table 91.

3.3.2.3 Angle of View. Check construction geometry to ensure that the total angle
of view of the smoke plume, as seen by the photocell, does not exceed 15°. The total
angle of view may be calculated from: 8 = 2 tan-1 (d/2l) , where e = total angle of
view; d = the sum of the photocell diameter + the diameter of the limiting aperture;
and l = the distance from the photocell to the limiting aperture. The limiting
ape rtu re is the poi nt in the path between the photocell and the smoke plume whe re
the angle of vi ew is most restri cted. In smoke generator smoke meters thi sis
normally an orifice plate.

3.3.2.4 Angle of Projection. Check construction geometry to ensure that the total
angle of projection of the lamp on the smoke plume does not exceed 15°. The total
angle of projection may be calculated from: e = 2 tan-1 (d/2l) , where e = total angle
of projection; d = the sum of the length of the lamp filament + the diameter of the
limiting aperture; and l = the distance from the lamp to the limiting aperture.

3.3.2.5 Calibration Error. Using neutral-density filters of known opacity, check
the error between the actual response and the theoretical linear response of the
smoke meter. Thi scheck is accompl i shed by fi rst cal i brati ng the smoke meter
according to Section 3.3.1 and then inserting a series of three neutral-density
filters of nominal opacity of 20, 50, and 75 percent in the smoke meter path1ength.
Filters calibrated within 2 percent shall be used. Care should be taken when

inserting the filters to prevent stray light from affecting the meter. Make a total
of fi ve nonconsecuti ve readi ngs for each fi 1ter. The maxi mum error on anyone
reading shall be 3 percent opacity.

3.3.2.6 Zero and Span Drift. Determine the zero and span drift by calibrating and
operating the smoke generator in a normal manner over a 1-hour period. The drift is
measured by checking the zero and span at the end of this period.

3.3.2.7 Response Time. Determine the response time by producing the series of five
simulated 0 percent and 100 percent opacity values and observing the time required
to reach stable response. Opacity values of a percent and 100 percent may be
simulated by alternately switching the power to the light source off and on while
the smoke generator is not operating.
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